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Foreword

n December 7,1993. LL5. Secretary of Energy Hazel R.
0 C'Leary announced her Opanness |nicative; the scope

of its ramifications has only begun to become fully ap-
parent in the succeeding year. The determination to conduct
the public's business in an open and fully accountable manner
has required profound change in an agency whose institutional
bBirgh was in the most secret af wartlme programs, the Manhat-
tan Froject

Over the past several decades, the American people’s trust In
our institutions of government has gready eroded. Many com-
plex factors have conribured o this erosion, not least among
them the secrecy associated with our Cold ¥YWar nuclear compe-
tition with the Soviet Union. Without judging the historical ne-
cessimy of secrecy, and in recognition that even today some ac-
tivities require national security classification, it is a face chat tha
ability of the Government to perform itz post-Cold War mis-

Fodition smibier detacior (crca TRE2) uped o
shans iz greatly impeded by parvasive public distrust of s mo- dsteck brmn tursesrs 30 Breakheen Matiral

tives and competence. The commitment to openness, of which =~ Lkoreen

this project is a vecy yisible glement, is a deliberace effort to Sinel .
rebuild thar basic leve! of trust berween the American people and their government that ks necessary
for a democracy to function,

Well ever 200 pecple in Washingren, DuC. and arcund the country have devoted all or most of their
time during the past year o the effort 1o find, declassify if necessary, evaluate, and make publicly ac-
cessible and usable the U.5. Department of Energy’s (DOE's) records related to human experimenta-
tion with radiation. This project extends bayond the records of the experiments themselvis to in-
clude records in the custody of DOE and imporant privace insttutions thar illuminate the consider-
ations chat drove human-subsect research, It has called on the expertise of historians, archivists,
heaith professionals, declassifiers, records managers, lawyers, and researchers of various kKinds. In
additon, the advice and comments of a number of academic and povernment historians and archivises
has been sought and is gratefully acknowledged. YWhile the work is stll ongoing, it has reached a
stage at which substantial progress can be reported. as itis in the following pages.

It would be unrealistic to imagine that we will ever find every document that bears on the story of
human radiation expanimentation in which the Manhattan Project, the Atomic Enargy Commission,
and DOE have been involved, considering thar 3.2 million cubic feet of records soll survive in dozens
of locations from coast to coast, many of which are poorly catalogued, if at all, The goal of this publi-
cation is not to have the final word, bur o leave behind 3 roadmap that will enable the public, histor-
ans, and policy makers, as well as those who participated in experiments as subject or researcher, o
come to a becter understanding of this aspect of the history of the atomic age.

For ma and those with whom | have been privileged to work, this has been an opportunity to con-
ribure to our country’s understanding of its past and transition to its future. My sincere gratitude is
extended to all of those who helpad, from Washington to Berkeley and many points batween,

Ellyn R, Weiss, Director

U.5. Department of Energy, Office of Human Radiation Experiments
February 1995
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Chapter |. Overview of the DOE Project

M AppiL 10, 1945, medical staff of the LLS.

Manhatan Engineer District in Oak Ridge,
TH, injected plutonium into the victim of a car
accident. American scientists had only recently
begun producing plutonium, and thousands of
workers were laboring o produce the quantities
required for the first atomic bombs. While
wware that plutonium was hazardous, project
officials were uncertain how much exposure
would cause harm. Desire for information about
human metbolism and retention of plutonium
ledd to this first injection in Cak Ridge, Ower the
next 1 years, | 7 other people also received plu-
Lanium injactons.

Figure | Wrighs Lingham boing paced in tha firs whole hedy

Failia il eomifipee i Los Aldiroa

The Manhattan Project and its postwar succes-
sor, the US, Atomic Energy Commission (AEC),
also carried out human experiments with ura-
niumn, pobonium, americlum, and other radboac-
tive subsances. Radiation rests continued after
the war; some of these studies ook place under
AEC supervision and had direct defense-related
applications. The agency also sponsored substan-
tigl programs in the medical applications of radia-
pion and in basic blomadical ressarch, in addi-
tion, independent physicians and researchers at
univarsities and hospitals conducted many post-
war hurman radiation studies to develop the
technigues of present-day nuclear medicine.

The role of the U.S. Government in conducting
or spontoring human radistion experimants has
become the subject of public debate, Questons

| have been raised about the purpose, extent, and

health consequences of these studies, and about
how subbects were selected. The extent to which

| sublects provided Informed consent is also under

scruting. To respond to these questions, the

[ Chnton adminkstration has directed the LS. De-

partment of Energy (DOE), along with other Fed-
eral agencies, to retrieve and (mentory all re-
cords that document human radation experi-
ments, Many such records are now publicly aail-
able and will permit an open accounting and un-
derstanding of what took place,

The American people want to know if

. their Government used appropriate poli-

cies and practices when these radiafion
experiments took place.

This report summarizes the Departments ongo-
ing search for records about human radation ex-
pariments, It is also a roadmap to the large uni-
verse of pertnent DOE information, DOE is
working to il greater openness-—Coonsistent
with national security and other appropriate
considerations—throughout its cperations. A key
atpect of this effort k cpening DOE's historical
records to independent research and analysis.




Human Radistion Experiments: The DOE Roadmap to the Story and the Records

The effort to bring these records under
intellectual control now allows unprece-
dented access to an imporiant subset of
DOE records.

Three categories of information are presented
hiere:

*  Marrative summaries of the major DOF
frcifler azsociated with hurman radiation
experiments—IT hese summaries present
faces, establish contest, and dizcuss the most
useful sources of pertinent information,

Fgurs T Mad i sotlvives s Brookhesn Masoal Leborsmney
forca IS *  Records serfes descriptions—These de-

scriptions summarize the content of records

collections that contain Imporant
Why the concern over events that took place as sparknansrsistad documentaion. A I

long ago as 50 years! Some individuals are con-
cerned that they or family members may have
been involved in experimental activices. Most
broadly, however, the ssue is trust. The Ameri- *  Descriptions of individual htvman radation

series for each site follow the corresponding
narrative,

can people want to know if thelr Government experimants—Criteria based on VWhite
used appropriate polices and practices when House guidance (described below) were
these radlation experiments tock place. People used to decide which events and activities fic
also want to know if their Government s now the definition of hurman radiation experi-
truly committed wo opening its records. menta. In gathering and presenting these

categories of informaton, detaiked analysis
—_—,— e - - and judgment have deliberacely besn
This project is a prototype for the larger avoided. A Presidential advisory commitres

Job of identifying, preserving, and making is now evaluating the ethics of human radia-
available the historical record of the tion experiments, and DOE is providing in-
American nuclear age. formation to support that work

Issues assodated with DOE records range be-
yond human radistlon experiments. DOE is cur-
rently involved in extensive emironmental man-
agement and cleanup actvites that require his-
torical documentation of site activites. Ongoing
independent health studies require information
2bourt site emissions and worker exposures o
hazardous material. The end of the Cold War |
has also spurred interest in nuclear wespons
development and relared programs. The records
that document these stories are, like those for
human radiation experimentation, contined
within 3.1 million cubic feet of DOE records

This project is a prototype for the larger job of
idantifying, preserving. and making available the Figrs 3 A beriterral rogasonal seannes e to Setect the duan-
historical record of the American nuclear age. Py ]y ¥ TN B W OOy




This project has identified an enormous volume

of historical records. Some records were classi-
fied and are newly available to the public

through declassificadon, Other records contaln
personal privacy information that has been ap- |
propriately withheld pursuant to Federal law.
Most of these records, however, were neither
secrat nor otherwise restricted. As a praczical
mratter, access to them was inhibited because
they were disorganized, poorly catalogued, and
scattered across holding areas, offices, and re-
cords centers from coast o coast. The effort to
bring these records under intellectual control—
to describe what is where—now allows unprec-
edented access to an important subset of DOE
records.

Ata December |%93 press conference, Secre-
tary of Energy Hazel R. O'Leary released docu-
ments describing previously secret LLS. nuclear
tests, facts about bomb-grade plutonium, and
information about fusion energy. The Secretary
also made available some documents related to
human radiaticn experiments, particularty the
1945=1947 injections of |18 human subjects with
plutoniurm. She committed DOE to the collec-
tion and review of historical dam about the ex-
periments and undertook 1o release as much |
information as legally possible,

Secretary O'Leary committed the Depart-
ment of Energy to the collection and re-
view of historical data about human radi- |

ation experiments.

Facts about human radiation experiments were
not unknown before the December press con- |
ference. Postwar scientific journals had published
details about many such experiments, including
the plutcnium injections. Information about the
plutonium experiments first received widespread
public attention during the mid-1970s. Congress-
man Edward Markey (D-Mass) issued a report In |
1986 entitled American Nuclear Guinea Figs:
Three Decades of Radiation Experiments on LS,
Cieizens. This report discussed the plutonium
injections and about 30 other expeariments.

Chapter |, Overvwew of the DOE Project

Morecver, a month before the Secretary’s press
conference, the Albuguerque Thdwne had pub-

lishied a lengthy series by reporter Eileen
Welsome on the injections, which was ultimately
awarded a Pulitzer Prize,

The Secretary also made available some
documenis related to human radiation
experimenis, particularly the 1945-19%47
injections of eighteen human subjects
with plutonium,

Monatheless, the Secretary’s public discussion of
the issue generated intense public interest, Me-
dia accounts of other experiments soon fol-
lowed, including use of radicactive materfals at a
Massachusetts school for the retarded and ata
Vanderbilt Universicy maternity clinic, These
accounts spurred further public interest and calls
for a full account of human radiagon studies.

Shortly after the December press conference,
DOE set up a woll-free hotline—soon expanded
to include other Federal agencies and depart-
ments—to gather inquiries and informaton from
persons about possible radiation experments.
Calls vo the | helpline eventually ex-
ceaded 20,000, Hundreds of letters also arrived
daily from the public. Apart from DOE, agencies
potentially involved in human radiation studies
Included the Deparement of Defense, the De-
partment of Veterans Affairs, the Department of
Health and Human Services, the National Aero-
nairtics and Space Administration, and the Cen-
tral intefligence Agency. President Clinton estab-
lished a Cabinet-level Human Radiatlon Inter-
agency Working Group in January | 994 to coor-
dinate the Federal povernment’s response, The
administration also isswed a directive for
Government-wide reconds inventory and re-
trieval. This activity were to focus on:

Experiments on individuals involving in-
tentonal exposure 0o ionizing radation.
Thiz caregory does not include common
and routine clinical practices, such as
established diagnosis and treatment
methods, invalving incidental exposures
to lonkzing radiation;
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anid

Experiments involving intentonal envi-
roenmental releases of radadon that (1)
were designed to vest human health ef-
fects of ionizing radiation; or (2) were
designed to st the extent of human
exposure to konizing radiation.
Specified releases of radaton to the environ-
ment were 3o included in the directive, such as
a series of tests at Los Alamos, tests at the
Dugway Proving Ground, and a 1949 release at
Hanlord called the “Green Run” (Al of these
releases are discussed in Chapter 2.)

in addition, the President issued an Executive
Order establishing an independent Advisory
Committee on Human Radiaton Experiments,
which was 1o provide expert advice and recom-
mendations regarding the studies in queston,
The order directed the committes o consider
thres specific issues:

I. Had thers besn a clear medical or scentific
purpose for the experiments?

i 'Was appropriate medical follow-up con-
ducred?

3. Did the design and administration of the ex-
periments meet the ethical and sclentific
standards, Including standards of informed
comsent, which prevailed at the dme of the
experiments and that exivt today!

Federal agencies were directad to provide the
committes with tha historical records and other
information needed to complete s work

In January 1994, DOE set up an interim head-
guarters group under the Assistant Secretary for
Environment, Safety, and Health to coordinate
the search for historical records, Shortly there-
afeer, the agency established an Office of Human
Radlation Experiments (OHRE), which assumed

over 40 such sites exist in more than a dozen
states. Private companies operating under special
Federal contracts have managed most of these
facilities. While DOE directs and oversees the
activites of these contractors, sites have histori-
cally enjoyed substantial autonomy. This arrange-
ment began with the Manhatan Project’s dec-
sion o rely on the technical skills and infrastruc-
twre already in place at the Maton's universities
and in private industry. The result was a highhy
decentralized organization, From a
recordikeeping standpoint, this resulted in lim-
ived central files—that ks, discrete, comprehen-
sive collecdons of documents for specific mis-
slans and functions, Instead, a prelferation of
nonstandardized filing practices took root

| throughout the organitatian.

| The President issued an Executive Order
establishing an independent Advisory

| Commitiee on Human Radiation Experi-

| ments, which was to provide expert advice
and recommendations regarding the stud-
ies in question.

responsibility for the records search, laison with |

the advisory committes, and wrirtten and tele-
phone inquiries from the public,

Faom THE 19403 to the present, the L5, nuckear
program has depended on a national nepwork of
hboratories and other specialized sites, Today,

B

Figure 4 Lov Ao chasmist YWiright Lengham end & “plastic man”
wraise] b imulate hurmph Fldipton xpoieres,

[ Cxher influences worked against effective re-
cords management, The U.5. nuclear program
underwent rapid and continual growth in the
decades after |945; in the push to expand pro-
grams, records had a low prioricy. Modemn tech-
nalogical programs consist of many projects that




change over time, and documentation of such
volatile work is often difficult to manage and
preserve. Records and decisions about them are
typically decentralized, resulting in idiosyncratic
approaches to documentaton, Persuashe evi-
dence of this phenomena is presented in A Soualy
of Documents at Department of Energy Natonal
Laborarorfes: Final Report, Issued in 1982 by the
American Institute of Physics,

Despite these factors, a large volume of DOE-
related information dating from the early | 940s
to the present has survived. Agency headquar-
tars, field, and contractor organtzations have
custody of an estimared 3.2 million cubic feer of
paper files. These crganizations also have an un-
determined, although presumably large, volume
of information in pictorial, cartographic, and
electronic formats. DOE has also transferred
some records with historical value to the Na-
tional Archives and Records Adminlsoraton
(MARA) for permanent preservation.

Use of DOE records is, however, difficult. One
reason is that the agency created and kept its
files for purposes other than research. From the
researcher’s peripective, document content,
arrangement. and |ocation are consequently less
than ideal. The primary barrier to using DOE
records, however, is that they are not under
imtedlectuml conerol, In other words, systematic
knowledge about where specific records are or
what records are available for a partoular orga-
nization or topic is spotty at best. The 1988
MNARA report entithed Evalvanion of the Records
Management Program of the Deparmment of £n-
ergy documented long-term problams in several
key areas. Singled out for particular notce was a
shortcoming in complying with Federal records
sandards for imventorying (describing what esc-
iwes) and scheduling (identifying what to save and
what to destroy). This problem lies at the heart
of the lack of intellectual control.

Additional issves pertnent to DOE records are
securlty classificatlon and other access restric-
tons. From s wardme orgins until only re-
cently, the LS. nuclear program was cloaked in
secrecy. According w dicezees of che 1946 and
1954 Atomic Energy Acts. many documents
wera “born cdassified,” and required speclally
qualified personnel to review each page of each
document before declassiication. Congress orig-
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| inally established these stringent restrictions w
prevent adversaries from obtaining nuclear
weapons information. The result, however, was
the systematic dlassification of millions of docu-
ments. YWhile classificazion guidelines have been

| modified over time, declassification sl requires
a laborious page-by-page review. (Most records
relating to hurman radaton experiments are
now unclassified; relevant clhssified records have
received top priority for review and rebease.)

Apency headguarters, field, and contrac-
tor arganizations have custody of an esti-
mated 3.2 million cubic feet of paper files.

DOE has been working to make more informa-
tion available since the late 1980s. Environment,
safety, and health concerns, particularly ques-

| tions about potential health effects associated
with past site operations, drove much of the
Initial effore. Various epidemiological and ocher
health studies of site workers and of nearby
communities are now underway through the

| Centers for Disease Control and Prevention
(CDC) and state health departments. This re-
search requires historical information, some of
which is classified. DOE and the related govern-
ment health organizations, however, are com-

| mitted to making the documentary basis of site
health stedies open to the public.

This approach raised two important questions:
What kinds of specific informaticn—indueding
chssified information—axisted for each site un-
der study! And, what was the best mechanism to
make this information avaitable within restric-
thons Imposed by law!

| The answers to these questions were based
upan fundamental information and records man-
agement concepts. DOE, as owner of the infor-
rmathan, would work with CDC and other stake-
holders 1o conduct an inventory of appropriate
records st relevant sives, The Department would
incorporate the inventory results into wrigten
guides for distribution to the public. Among
ather functions, CDC and DOE would use the
guides to mrget specific collections with access
restrictions and set priorities for declassification
rEview.
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Many documenis were “born classified,”
and required specially qualified personnel |
io review each page of each document
before declassification.

The search for human experimentation records
uses the same fundamental approach, Compati-
bility of the approaches makes an evenual
merger of DOE environment, safety, and health
informaclon into a singke Internet-based data col-
lection possible, This would significantly enhance
public access and ensure the long-term manage-
ment and preservation of historical records,

DOE man Two GoaLs in planning 1o find and

make available human radladen experiment |
records;

. Address che short-term information needs
Figure 5. & whols Doy counne® (Circs 1969} 6 ihe In‘ld.i:f

of the Advisory Committee on Human Radl- | ponner Laberssory, Such counters wers used im humas radiation
ation Experiments and other sakeholders. eracer sk g for measiring AEC worker radiation exposss.

2. Mest [ong-term objectives to manage and |
preserve DOE records with value to histori-

g e R B idenoiy human radiation experiments con-

ducted, sponsored, or facillitated by DOE or
To meet these goals, DOE has made a commit- predecessor agencies;
ment o locate records rela o human sub- ) )
ject ressarch and bring thﬂr::':lgnder irvielbe ol ® Find all bodies of site records that describe
control. This requires zn inventory to establish | experiments and the organizadonsl conpext
what kinds of records are available, where they in which they occurred;
are, and what information they contain. This & Identify records as individual series (such as
proCess identifies the uvniversa of records and reporty, Contracts, or :mﬂrﬂpﬂr‘dm ﬁH-;':l:
helps idendfy files relevant o a particular re- 1y 3
search topic. Intellectual control also helps es- | @  Gather basic information about the records to
tablish priorities for dechssification review and complete an inventory form for cach series:

physical transfer to archival repositories for per- , @ Copy selected significant documents;
manent preservation,

@ Ensure that site informaticn ks accurate by
The Office of Environment, Safety, and Health conducting verification and other quality as-
distributed records search guidance throughout SUrANCE MBZSLNEs:
the Department in early | 994. This guidance, _
along with subseguent updates issued by the Of- 8 Conduct declassification review for series

fice of Human Radiation Experiments, cutlined containing chissified material;

the basic tasks required of DOE offices and con- | g Compile the inventory information into a
ERCEN OrEARZRON. publicly available darabase; and

The guidance mandated a logical, phased ap- © LUise the database to find spectfic records

proach using ﬁsﬁh;i:hed 1ln:lwla!::-d n=_-.mFd5 _ quickly, and 1o effectively manage and pre-
management proceduros., e cal or nine steps: sarve records r.'hrnuﬂ:nu-t DOE,




Each DOE Operations Office and site associated .
with past human radiation experiments estab-
lished an interdisciplinary team to perform this
work under the direction of the headquarters
Office of Human Radiation Experiments,

This guidance for this project used estab- |
lished archival and records management
procedures,

DOE has used a three-phased oversight ap-
proach for this process: i

*  First, the Office of Human Radiaton Experi-
ments Bsued demiled writtsn guldance and
held meetings to discuss the guidance. Each |
site has abo submimed periodic progress I
reports.

*  Second, each important site has been visited
at leasy twice by interdiscipiinary headguar-
ters teams to provide focused guidance in l
identifying and describing both records and

individual experiments.

=  Third, quality assurance is implemented
through cross-checking information from
different sources and audit visits to verify
inventory coversge and accuracy. ,

Ghven the volume of extant records, priorities
were established for sites as well as reconds,
inigial research revealed that most activites as-
sociated with human experiments ook place at
the sites described in Chapter 2. Most effort has
focused on these places. Since the greatest inter-
B3t is in experiments pricr to 1974 (the year in
which broadly applicable guidelines for the pro-
taction of human research subjects were
adopred) artention has been concentrated on
inactive records, These contain most Informa-
tion that is more than |0 years old.

The DOE strategy for finding and making avail- |
able complets information on human radiation
experiments centers on the records series con-
copt A series consists of the following;

File units or documents armanged accord- |
ing o a fiing System or kept together
because they relate to a partcular subject
or function, result from the same activicy,

__ Chagter 1. Overview of the DOE Project

document a specific kind of transaction,
takee a particular physical form, or have
some other relationship arising out of
their creation, recelpt, or use.

A group of records filed copether, or that relate
to 3 comman topic, typlcally form a series. Or
Eanizmtons often creare a series for a specific
purpose or to serve a single function, such as
recording official actions, compiling personnel
data, or tracking funds.

Records series arranged the way they were orig-
inally kept provide the most valuable historical
information. Original arrangement maintains file
integrity as evidence of the nature of an enticy

| and its activities. This halps researchers answer
| broad questions about the organization, its func-

tiong, and ks members. Documants existing
apart from their series have less value, as the
contextual information provided by the rest of
the file is absent. Consequently, the procedure
sstablished by the DOE guidance stressed the
need to find and describe complete reconds
faried—to work from the bottom up, as |t were.

On the other hand, there i alto demand for
specific information about human radiation ex-
perimants. To get this information, the saros
descriptions are used to target more detailed
searches for individual documents, Such docu-
ments are copied, marked with details abour
whare they cama from (provenanced), and dant
to the Coordination and Information Cenger
(CIC) in Las Vegas. The CIC scans and indsxes

| each document into computer files, About

13,000 documents, comprising more than
150,000 pages, were placed in this human exper-

| imentation collection during 1994, As the inven-

tory and related search activities continue, addi-
tonal documents will be added. These docu-
rments are baing made available for public access
on the [nternet computer network. An Internet
Home Page on the World Wide Web

{htep fwww.eh doe povichrehome. hm) also
provides additional information, including a large
bibliography of published reports and perdnent
congressional testimony. This information will be
fully searchable by personal names, places,

| terms, and many other keywords.
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VWhile priority has been given to establishing |
controd over reconds relating o human radiation
experiments, it i3 recognized that DOE records
serve 3 broader public interest. The conceptual
framework for this proposition, contalned in the
1985 Report of the Committee on the Records
of Government, outlines the need for organized
and accessible Government records to:

+ document the history and intent of public
policy,

*  gnsure accountability for programs and ac-
thvities:

#  preserve basic data needed to review past
scientific research and conduct new re-
sEarch;

= ansure sffective adrménistration of public pro-
grams; and

* form the basis of 2 national history and an
understanding of society and culture.

—_—_— -s-se -, s
These documents are being made avail-
able for public access on the Internef
computer network. |

The approach represented by this projec s alio
linked to broader ideas about improving govern-
e

Transparency—3Simplifying appropriate ac-
cess to povernment information lets citizens
soe what agencies have done (or have not
done). This is essential to building trust and

confidence in tasks assigned to government.

Public Involvemenc—People need to have
adequate information to participate in re- i
vienwing issuas, presenting options, and mak-
ing decisions.

Shared History—Nibrant, meaningful history
depends on access to 2 wide knowledge

base, Current debatés on why the atomic |
bomb was used on Japan, for example, draw
extenshvely on diverse archival sources, As

we move deeper into historical analysis of

it

the Cold War, even broader access to gov-
ernment records will be needed.

Lessons Learmed—In assessing povern-
mant’s role, pecple nead information by
which 1o judge the success of government
activithes, The same information i needed in
coping with uninended consequences of
past actlons,

Compertition—Knowladge of specific pro-
grams and their relative success stimulates
competition for current government ser-
vices. Such information allows private en-
terprises—or othar govarnmant antities—
o propose alternare approaches.

Pagurs & Dk Baipe Matlomns Laborsary warksr wening i chei
i daimmeters (orca |95 Wanous types of dosimesers wene
wirn by workery bo meawrs radutcn doses and premng mecestee

| OVER THE LAST TEAR, DOE has tried to uncowver

as much information as possible about human
radiation experiments, Scores of cltizen inguiries
and accounts have bean recalved and ertered
into a computer dambase, DOE and s contrac-
tor organimtions have reviewed their records
holdings for pertinent information. Thousands of
documents have been made public and an un-
precedented number of records have been de-
classified and released. Individual experiments
have been researched, described, and publicized,
DOE has also assisved the Advisory Committes
on Human Radation Experiments in finding
specific information. These efforts will lead to
enhanced public understanding about the
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experiments and about the Cold War era over
all.

ence, including policy makers, historians,
scientists, journalists, public inferest

groups, those who may have been in- |

volved in human radiation research, and

the public.

This report summarizes DOE's work for the year
arvd aims to expand public undersanding stll far-
ther. k is a guide—a roadmap—to an enormously
complex history documented in millions of docu-
ments, some of which are, or were until recently,
restricted under mational security classification.
The report is Inended for a wide audencs; in-
duding policy makers, historians, scientists, jour

nalists, public interest groups, those who may
have been imvolved in hurman rediation research,

and the public.
The report is intended for a wide audi- |

As noted above, openness is an ongoing process.
More decuments will almest certalnly be found,
a5 will new series, although we belleve that

through an lerative and logical process, most of
the important records relevant to human radia-
thon experiments have besn identified, Yet, while

| the documents collected at the CIC and placed
| on the Internet are easily accessible, original doc-

uments in reconds series may prove mone difficult
pe obtain because of declassification isswes, Pri-

vacy ACt restrictions, and some site-spacific con-

straimts.

Despite such limitations, however, this process
offers a first glimpse into Cold War historical re-
cords, and a first step In proserving these records
and opening them o the public. O

L]
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Institutional Areas

HIS CHAFTER COMNTAIMNG Do kinds of infor.

mation. The first consists of brief narrative
histories that discuss the involvemant of the De-
partment of Energy (DOE) and its predecessor
agencies with human radiaton experimants.
These histories cover agency headquarters ele-
ments and the various fleld sives that had signifi- |
cant involvement in experiment activities.

The second category of information is series
descriptions for groups of orlginal records thae
are pertinent to either individual experiments or
to the organizational context in which they ook |
place. Since many of these records still reside at
DOE sites, series descriptions are appended to
the narrative for each facility. VWhere records

are not in the custody of DOE, they are listed |
under their custodial organization (such as the
National Archives).

The Marratives '

Marratives are included for nine different DOE
organizations and facilities, past and present.
Two universicles chat operated under contract
with the Government are also discussed, Theso
organizations had the most significant invohe-
ment in human radiation experiments sponsorod
or conducted by DOE and its predecessors.
aummaries of the sites” current activides, thelr
history, and their rode in exgperimentaton are [
provided. This summary approach was adopted
for both conceptual and practical reasons, Con-
ceptually, DOE's task was to find pertnent re-
cords and make chem available, judgements
drawn from this material are made by independ-
ent badies, including the Advisory Committes |
on Human Radiaton Experiments.

From a practical perspective, summary narma-

tives also present useful contestrual information
for the records series descriptions. Archivists
typically use “scope and background statements” |
in published finding aids to help ressarchers

better understand an organization's records. It |

is, for examphe, important to know when an or-

| ganization began, what i purpose was, whar i

principal parts were, and how it changed over
the years. Such information helps researchers
plan a records search.

F#'é T lpﬂ".li.l"lfl'l SiiTies Rt 30 Sroskipan MEponal
Laborawory forea 1R65)

The Records Series Descriptions
Records series are groups of related files, such

| as a hospitals medical records or a hboratory’s

research notebooks, A series can be small {one
binder or notebook), large {100+ boxes of files),
of any size in between. The determining factor is
how the records were created and maintained
Records series descriptions are a technique for
effactively cataloging large collections, Such a
catalog provides intellectual controk: it tells peo-
ple where specific records are and what is in
them. For many years, the Mational Archives and
Records Administration (MARA) and other
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archival institutions have used the concept of
reconds series to manage historical records,

DOE chose to develop records series descrip-
vons for human radiation experiment-related
records because it was the best method for
quickdy gaining control over the At's
vast holdings. Dozens of DOE records collec-
tions spread around the Mation may have useful
information. Often, a document by documant
search was required, A requisice for the assign-
mant of national pricrites for the search was o
gain an overview of the records universe and
idantify the most important collections. DOE
also recognized that the credibility of the search
i enhanced by leaving behind a record of what
was done and a means for others to take it fur-
ther, The series will permit independent record
searches, provide long-term public access, and
aid in transferring DOE records to anchival cus-
tady.

Figure B Early reasmes for Parkineon’s diveiss g the Berasley
Dronner Lakborarery (cinc 19651

In compiling the series descriptions, the inten-
thon was to cover as many collections relating to
human radiation experiments as possible. Some
collections may have sluded the search. if new
materials are found, they will be added o the
Bstings below and their availability publicized.

It is recognized that there are inconsistencles in
the records series. These dilierences reflect vary-
ing histories, culoures, and recordkeeping prac-
tices throughout the agency. Tha goal Is to pres-
ent unform and acourate information about each
seried, We encourage individuals to give us more
and betrer information: this sting will be updated
through a sustained dialog with (o users,

The listed records series have been culled from
the larger DOE records universe, For example,
records relating to occupational radiation expo-
sures, plant production emissions, nuclear weap-
N3 (ESTINE, Waste manigement, environmental
monitoring, peneral administration, and many
other topics have not routinely been includad.
While cccasionally the project scope expanded
to include documents requested by the Advisory
Comminee, the search focused on activites re-
lating to human radiation experiments and inten-
tional radiation relesses as defined In the anuary
1’794 White House guldance.

Dozens of DOE records collections spread
around the Nation may have useful infor-
mation,

The difference betwesn document collections
and records series s imporgant. Part af the DOE
project has involved copying significant individual
documents and providing them to interested
partes, including the Advisory Committee. A
collection containing slectronic document im-
ages and indexes has been created, consisting of
about | 50,000 pages. This collection is avallable
on the Imernet through the DOE/OHRE Home
Page. {(World Wide YWeb address;

oepcl Mwewews ehodoe govl ohrel/ome. him) Users
should understand that these individual docu-
ments represent ondy a fraction of the records
covered by the series descriptions, Researchers
may wish 1o use both the special document col-
lection and the original files.

| Finally, it should be understood that the records

rapresented by the series descriptions are not
insmantly accessible. Most are stll kept in agency
warechouses and basements, and somae contain
classified documents that will require declassifi-
cation before they are publicly avallable, Cehor
restrictions, such as personal privacy, may also
apply to some files, Those wishing to use re=
cords described in this those in
the legal custody of the Mational Archives and
Records Administration—should conct the
DOE Office of Human Radiation Experiments at
(202) 254-5020. We will work with the custodial
organizations to facifitate access. Note that re-
cords at MARA are typically open for use: some
files are classified, but DOE is systematically re-

| viewing those files for declassification.
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Introduction

DOE INHERITED 2 legacy of human radiation ax-
perimants from predecessor agencies, including |
the Manhattan Engineer District (MED) and the
Atomic Energy Commission (AEC), The Manhat-
tan Project engaged in human radiation experi-
man@tion as part of its mission o build the
atomic bomb. This mission included studying the
health affects and hazards posed by nuclear &n-
ergy. The AEC, postwar successor to the MED,
had jurisdiction over both peaceful and miliary
muclear development and investigated related
biomedical issues.

Fgure ¥ Do Lborpioey carban- 14 mansbolc mudy apoaramn

Shordy after the wars end, cancer research as-
sumed a prominent place on the national agenda.
At the direction of Congress, the AEC funded
considerable research into cancer diagnosis and
therapy, After the AEC was abolished in 975, |
the Energy Research and Development Adminis-
tration (ERDA) briafly had responsibifity for all
AEC functions excapt those refated to nuclear
regulation, which devolved upon the Nuclear
Regulatory Commission (MRC). DOE came inte
existence in 1977 and In twrn assumed responsi-
bilicy for nuclear biomedical research and weap-
ans produceion.

“The Manhattan F_I"ﬂjec-l‘ -mgﬂged in hu-
man radiation experimentation as part of
its mission to build the atomic bomb.

Amempts to understand radiation and its impact
on the human body began shortly after the dis-
covery of » rays in |895. The Federal povern-
ment, however, did not sponsor human radiation
exparimentation until the Manhattan Project was
on the verge of buillding the atomic bamb. This
project required development of a new industry
that created hazardous radicactive materials,
some of which did not exist until the war effort.
MED blomedical researchers began research and
experimentation with animals to establish expo-
sure standards for the workers. Yet animal ex-
perimentation proved Incapable of providing all
needed data. The Manhattan Frojec leadership

| therefore authorized studies with radicactive

raterials in human subjects.
Origins of the Manhattan Project
in December 1938, while conducting experi-

| ments in their Barlin laboratory, German sclen-

tists Oto Hahn and Frice Strassman discovered
that uranium could be broken into two lighter
eiements while releasing energy. Scientists scon
realired that this "feskon”™ process could release
enormous amounts of energy. providing the ba-
sis for & weapon of unprecedented explosive
power, American scientists quickly grasped this
possibility when news of the discovery of fission
crossed the Adantc.

A month after Nazn Germany imvaded Poland,
Albart Bnstein wrote President Roosovelt urging
the President to launch a program to build atomic
weapons, Spurred by the possibility that the Ger-
mans could already be working on an atomic
bomb, Rocsevelt organized an advisory commit-
tew that began considering how to separate the
fisslainable iotope of uranium from wraniem o
Soon after Glenn Seaborg of the University of
California and his colleapues discovered pluto-

| nism in 1341, the committes expanded it scope

to explore the feasbilicy of large-scale production
of this second fissionable metal
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The uranium and plutonium projects began
slowly dua to the great technical and logistical
problems involed. In June 1942, Vannevar Bush
and [ames B, Conant, who led the bomb project,
recommended that the country commit all possi-
ble resources to production of an atomic bomb.
Bush and Conant further suggested that the
Army run the project. Roosevelt agreed, and in
August | 942 the Army Corps of Engineers es-
tablished the Manhattan Project to build an
atomic bomb a3 quickly as possible,

Creating a New Industry

The task called for creation of an enterprise
greater in scope and complexity than any single
contemporary private industry on "a pressing,
almost desperate time schedule”™ Moreover, the
project would incorporate new industrial pro-
cesses and would have to deal with radicactivity
on a previously unknown scale, Nevertheless,
given the exigencies of wardme, the leader of
the Manhattan Engineer District, General Leslie
Groves, decided to bypass pilot plant sage and
go directly to full producoon,

The task called for the creation of an en- |

terprise greater in scope and complexify
than any single contemporary private in-
dustry on “a pressing, almost desperale
time schedule.”

Unsure which (if any) would succesd, the Manhat-
an Project simultaneously pursued three meth-
ods to produce the fissionable isotope of urs-
nium; elecrromagnetic separation, gaseous diffu-
sion, and thermal diffusion. Plants for all three
were budle at Oak Ridge, a thinly settled area in
eastern Tennessee selected by the Government
as an atomic reservation. Hanford, a large and
tract bn sastern Washington bounded by the Co-
lumbia River, was selected for the plutonium pro-
ject. Nudear reactors, a pletonium separation
plant, and a variety of associated Rcilities wers
constructed there. These sites were chosen for
their access to water and power and for their
remotensss, which enhanced security. Virusl ar-
mies of workers moved inte Oak Ridge and
Hanford to construct and operate plants, To de-
sign a weapon, the Manhatan Project built a sepa-
rate research kboratory ac Los Alamos, MM.

i

Wartime Medical Problems

Creating the atomic bomb imvolved many unigue
and fittle-understood health hazards, The most
novel was radiaton, Sclentsts knew that radia-
tion was hazardous; for example, the health ef-
fects suffered by radium dial palnters sardler in
the century had been well documented. What
was not known was how much radiation would
harm workers,

But the plutonium work, which produced
highly radioactive and toxic materials,
presented the greatest hazards.

Other hazards included chamical agents, high-
volage electricity, and the potential for explo-
slons In exparimental work that involved the we
of gas and liquids under great pressure. To pro-
tect workers from these hazards, che Manhatan
Project organized a Medical Section.

The Medical Section’s most immediate problem
was to identify and control the hazrards associ-
aced with the various production processes.
Data were collected on the potentially camaging
offects of mdicactive and toxic materials. The
medical personnel provided advice on the design
of plants and production processes and prepansd
to treat cases of radiation and chemical poison-
ing. Becausa the Manhattan Project oversaw on-
tire communities at Ok Ridge, Hanford and Los
Alamos, the Medical 3ection also ran clinical
medicing programs to theat A variety of routine
health problems. But the plutonium work, which
produced highly radicactive and toxic materials,
presented the greatest hazards.

The Plutonium Injection Experiments

Most project medical research Imvolved experi-
mentation with animals through programs esab-
Nshed at the Universicy of Rachester and else-
where, Manharmn Project researchers, however,
also used humans as research subjects: the most
widely known example of this is the plutonium
injection exparimants.

As early as January |944, Glenn Seaborg warned
that "the physiclogical hazards” of plutonium
might ""be very great” and suggested that” a
program 1o trace the course of plutonium in the
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body should begin as scon as possible” Animal
studies had shown plutonium to be toxic and
that different species excreted it from the body
at different rates. Project physicians therefore
wanted human data to obtain relable informa-
gon for the establishment of exposure levels for
workers. In prosenting these consideratons o
Los Alamos hiboratory director |. Robert
Oppenhelmar on March 26, 1945, Louls
Hempelmann asked that the MED “healp make
arrangements for a human tracer experiment.”
Such arrangements were made, and a series of
hurman experiments began in 1945, (See the sec-
tion, “Human Plutonium Injection Experimants,”
under Topical Areas larer in this chapuer)

Other human radiation experimentation was
conducted under the Manhattan Project. In the
mid-| 9403, Universicy of Rochester researchers
gave five patents radicactive poloniurm o obtin
excretion data. Rochester reseanchers also in-
jected six patients with uranium salts to investi-
gate the metabolism of uranium by the body and
o observe its effect on kidney function. To de-
tect radiation skin effects. MED contractor re-
ssarchers in Tennessee also exposed |0 subjects
(o beta radacion. (Individual experiments are
decalled in Chaprer 3.)

Distribution of Radicisotopes

The Manhattan Project also assisted postwar
radiation experiments by non-Government phy-
sicians and researchers. In 1946, Oak Ridge be-
gan shipping radioisotopes to private physicians
and othar researchers. This distribution made
radicisotopes available in far greater quantities
and at much lower cost than previously. The
isotope distribution program was the earliest,
and for many years the most successiul, aspect
of the postwar promotion of “the peaceful
aom.” Ressarchers used sotopes o study the
body’s metabolic processes and to conduct ex-
perimental rreatments for diseases, principally
cancer. Some of this work involved experimen-
taton with human subjects. The same distribu-
tion program provided isotopes to agency and
contractor researchers.

Pigars |0 O Pk I ptioma] Lsteargiory worken chadiong b
et Sondamrants forca |95,

Creation of the Atomic Energy
Commission

| Because the atomic bomb was a wartime military

project, the Manhattan Project had built its facili-
ties behind a curtain of secrecy. It was only with
the bombing of [apan that the American public
harmied about the project. Afcer the war, Prasi-
dent Truman submitced legisladon to Congress
ED 8 Up 3 permanent atoemic energy program
under military control, After viporous debate,
however, Congress declded to charge a civillan
agency with romic energy and weapons deved-
opment. The Atomic Energy Act of | 946 created
the Atomic Energy Commission (AEC) to over
soe both peaceful and military development of
the atom. The law also created the joint Com-
mitzee on Atomic Energy to provide congressio-
nal oversight. Reflecting increasing tensions with
the Soviet Union, the Atomic Energy Act or-
dered the AEC to develop atomic energy “sub-
ject at all Emes to the paramount objective af
ensuring the common defense and security” In
its early years, the AEC's overriding misk was the
development of a nuclear weapons arsenal.




Human Radiation Experiments. The DOE Roadmap to the Story and the Reconds

In January 1947, the AEC inherited the programs | about the hazards of radicactive substances.

of the Manhattan Project. Coming to the agency
were 154 officers; 1,688 enlisted men; 3,950
Government workers, 37.800 contractor em-
ployees; and plants and aboratories worth over
$! bilion. The major facilities included the Los
Alarmos laboratory, the Oak Ridge enriched-ura-
nium production piants, and the Hanford pluto-
nium production complex. The AEC also as-
sumed responsibilicy for vranium mining and re-
fining activities. In addition, nonmilitary atomic
research [aboratories were under development
at Argonne, near Chicago; Brookhaven on Long
Istand; and Cak Ridge.

Some information, such as medical re-
search and treatment with radioisotopes,
was openly available. Despite these excep-
tions, most atomic energy activifies re-
mained behind a congressionally man-
dated wall af secrecy.

The Atomic Energy Act of | 946 gave the agency
responsibility for atomic energy activities from
waapons production to sclenufic and medical
research, The act also placed security restric-
tions on most Infermation pertnent O atomic-
energy development. Legally mandated classifica-
tion restrictions applied o biomedical informa-
thon assoclaved with uvranium or plutonium pro-
duction, weapons production, or weapons de-
sign. Some information, such as medical research
and treatment with radicisotopes, was openly
wvallable, Despite these excepuons, MOost AOMiIC
energy activities remained behind a congressio-
nally mandated wall of secrecy.

The Manhatan Project had used a small head-
quarters staff to overses the operation of atomic
energy facilites throughout the country. The
AEC continued this practice, keaving substantial
responsibilicy with agency and contractor field
facilities. In some areas, such as weapons re-
search and development, the AEC commission-
ers maintained central management controd. In
other areas, such as blomedical research, the
AEC exercised less management oversight.

Medical Problems Facing the AEC

During the war, the Manhattan Project medical
program gained only prefiminary information

I

There was a desire to find out much more about
how uranium, plutonium, and other fission prod-
ucts acted In the human body: What amounts of

| radicactive dusts and gases were harmiul to
| man! Exactly how toxic were uranium, phuto-

mium, and thelr compounds? Yhat was the mast
hazardous means by which radicactive sub-
stances ware introduced into the body—by in-
gestion, by inhalation, or by skin absorption?
Physiclans had no means svallable to stop or de-
lay radiation injuries, nor did they possess thera-
peutic measures to treat injury from radicactive
substances. To address these issues, an organiza-
tional unit to do the work was required.

The AEC and Human Radiation
Experimentation, | 940s—1950s

The Atemic Energy Act mandated four AEC

| program divisions: military applications, produc-

tion, research, and englneering, This arrange-
maent left the agency temperarily without an or
ganization to oversee biomed|cal research, but
the AEC extended ongoing research on an in-
terim basis. An Advisary Committee on Biology
and Medicine was established in 1947, and a Di-
vision of Biology and Medicine in | 948. The AEC
charged the new division with oversesing bio-
medical research programs, Including human ex-
perimentation. Until the dosed communities of
Los Alamos, Oak Ridge, and Hanford were
opened, the division also supervised dlinical med-
icine programs for the treatmant of resident
workers and their families. By fiscal year 1949,
the division was managing an cperating budget of
$14.6 million.

Although the AEC biomedical division was
charged with protecting the public from the haz-
ards of atomic energy, its initial focus continwed
to be upon atomic workers. Thus, one ares of
human subject research in which the AEC builkt
upon precedents was investigation of the bio-

| medical hazards of uranium, plutonium, and fis-

sion products. Blomad|cal research projects de-
voted to investigating these hazards were autho-
rized at the Argonne, Brockhaven, and Los
Almos Laboratories, and at the University of
Rochester, the University of California (Berkeley
and Los Angeles), Columbia University, and Case

| Western Reserve University. Most of these re-

search projects involved experimentation with
animals,
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Ancther area in which the AEC built upon Man-
hattan Project foundations was isotope distribu-
thon, headquartered in Cak Ridge. The AEC
stumutated privace research with radioisotopes
by providing funding to private physicians and
researchers, The sotope distribution program
wad the AEC first significant peaceful applica-
ton of nuclear science, and the agency vigor-
outly promated It By the end of 1954, Oak
Ridge had made 64,201 shipments of radiciso-
topes, most 1o non-Government Insttutions.
Some of this research involved human subject,

Popular and scientific interest in the po-

tential uses for radiation in cancer treal-
ment was growing.

In other areas, the AEC broke new ground, Per
haps, the maost visible of these was the use of
radiation in cancer therapy. Popular and scien-
tific interest in the potential uses for radiation in
cancer treatment was growing as the AEC came
into being. In | 948, Congress gave the AEC

$5 million for the express purpose of developing
a cancer research program, With the funds, the
AEC builc cancer research hospitals at the Uni-
versity of Chicago, Brookhaven Laboratory, and
the Qak Ridge Institute of Nuclear Studies.

Cancer therapy was not the only new area of
AEC sponsored or supported human radiation
studies in the late |940s and | 9505, Calibration
of improved radiation measuring equipment in-
volved volunteers ingesting small amounts of
radicactve material. The AEC also sponsored
human x-ray tescs and studies of skin absorption
of radicactive substances, and also began study-
ing radium dial painters and other groups who
ingested radium befors World War |1,

The AEC and Human Subject Consent,
| 940s—1950s

To establish guidance for private research using
radicisctopes on people, the AEC looked to it
Subcommictes on Human Applications. The sub-
commines, part of the arger Commitnse on l30-
tope Distribution, drew up a list of radioisoropes
deamad safe for use in humans, The subcommit-
tee also compiled lists of medical schools, hospi-
tals, clinics, and other Institutlons qualified o con-

duct human radiclsotope research. After the sub-
committee reviewed an instution’s qualifications
and gramed approval for use of an Bowope In hu-
man reseanch, the subcommimes expected each
institution to form a local use committes o monl-
tor individuzal research projects. This procedure
limited AEC oversight of the clinical procedures
and ethical practices of individual private physi-
clans who used radiolsotopes for human subject
research, There was po requirement imposad by
the AEC that private researchers cbiain consent
from subjects,

Figurs | |, Ok Ridge ek masisring 5 =it sargies for
ratlist e

Ethical issues were, however, considered in the
context of ressarch performed directly by AEC
employees or in AEC-owned, contractor-oper-
ared facilices, In an April | 947 letter to Safford
Warren, chairman of the Interim Medical Advi-
sory Committes, AEC General Manager Carroll
Wikson sated that radation should not be admin-
istered to madical patents unless there was “ax-
pecation that it may have therapeutic effect™ Any
hurman experimentiton woulkd have 0o be suscep-
tible of proof from official records that the patent
was “in an underscanding stare of mind, was
clearly informed of the nature of the treatment
and is possible effects, and expressed his willing-
ness to receive the oreatment.”

While written consent from the patient was not
required, doctors were insructed to atest that
the subject had willingly consented. Wilson's
directive applied to AEC officlals and to employ-

| ees of its contractor-operated facifities.

i3




The record does not show that the AEC distrib-
uted or enforced Wilson's policy. Indesd, the
directive was quickly supersaded. During March
1951, Shisdds Warren, the first director of the
AEC Division of Biclogy and Medicine, listed
“guiding principles” for human experimentation
for 2 Los Alamos Laboratory official, Warren
drew upon another Wilson letter, a report fram
the AECT Medical Board of Review, minutes of
the September 1948 meeting of the Advisory
Committes on Biology and Medicine, and his
own experiences, Warren did not menthon or
refer to Wilson's April | 947 directive. Warren's
principies for human subject research included
five requirerments:

I. There must be hope of therapautic banefit;

2. There must be 3 provision requiring written
informed consent

3. The subject would have the right to revoke
consent at any time during an experiment;

4. The research must require only limited use
of classification or secrecy; and

5.  Any experimental work involving humans,
including selff-axperimantation, would have
to be supervised by a physician.

Figure 17 Brooich s MNagiond] Laboratory smed ~“prantorm” juch
i the rareesguin an S whested colle O sppromril o -
diation exposres.

Charles Dunham, who replaced Warren as Divi-
sion of Biclogy and Medicing head, modified this
policy. Thomas Shipman, the Los Alamos Health
Divigion leadar, wrote Dunham in |'956, notng
widespread ignorance of Warrens human ex-

perimentation policy. Shipman, who was propos-

FE

ing research on normal volunteers. confessed
that he had heard about the policy but had never
sean it in writing. In his response o Shipman’s
request for guidance, Dunham did not require
that experiments carry some prospect of thera-
peutlc banefit for the subject, but did mandats
that all subjects provide informed consent. Dun-
harm also added two provisions:

I. Radicactive substances must be used in
amounts judged small enough to avoid harm-
ing subjects; and

1 Approval for human experimentation must
be obtainéd by a senlor medical officer,

Like Warren bafore him, Dunham did not refer
ta Wilkon's April 1947 directive.

These letters sugpest that the AEC lacked a
firmby established policy regarding human radia-
ton experiments durlng the 19405 and 19503
and used different policies at different times. On
their face, these policies appear to be strict re-
garding both expected therapeutic benefit and
written consent, What s not clear, excepe by
negative inference, is whether any effort was
made to widely distribute and enforce the poli-

| cies, No documents have been found indicating
| that the AEC did either.

There was no requirernent imposed by the
AEC that private researchers obtain con-
sent from subjects.

The Impact of the Cold War

The five AEC commissioners devoted most of
their antention to problems other than hurman
radiation experiments. Throughout the agency’s
first years, the commissioners attended mosthy
to military applicatons, particudarty weapons
development. Increasing Cold War tensions
spurred the nuclear arms race, and by 1949 the
agency was on the front line of the Cold War.
The internatonal event having the greaest im-
pact on AEC activities was Soviet detonation of
a nuclear device in August |94%, This occurred
before it was expected and caused a secret Gov-
ernment debate over whether to develop a hy-
drogen, or “super” bomb. Truman conduded
the debate during january 1950, when he or-
dered the AEC 1o build the super bomb, whose
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explosive power promised a “quantum jump” '
over atomic bombs. To produce the tritum re-
quired for the hydrogen bomb program, the

AEC built a new production reactor facility near
Alken, 5C, known as the Savannah River plant In
response to debates over the adequacy of the |
sclentific resources devoted to hydrogen weap-
ons development, the AEC also built a second
weapons research hiboratory at Livermore, CA,
which, like Los Alamaos, was administered by the
University of California,

The Cold War spurred other AEC activities, in-
cluding those related to radiclogical warfare. Un-
like atomic bombs, which achieve their destruc-
tive power from explosive effect, rdiclogical
wirfare would cause damage by the direct dis-
persal of radicactive material an a targeted area.
By 1951, the agency had concluded that che limi-
tations of such weapons outweighed their useful.
ness; this decigion was based partally on field
tests, Cold War competition with the Soviet Un-
ion also contributed to the agency’s decision o
conduct the Green Run cest at Hanford in 1949,
The Green Run, cccurring soon after the first
Soviet atomic detonation, was an intentional re-
lease of radicactive material to est methods for
monitoring the Soviet nuclear program.

The Korean War

International tensions increased when the Korsan
War broke out in June: 1950, This conflict
spurred the first deployment of nuclear weapons
owverseas, vast expansion of AEC production facili- |
thes, and establishnvent of 3 continental nuc|sar
weapons testng faciity atr the Nevada Test Sire.
By the mid- | 950s, tha AEC operated 13 nuckear
production reactors and |2 gaseous diffusion
plants for producing fissionable uranium. Both the
Hanford and Oak Ridge plants were enfarged and
new production complexes were constructed at
Paducah, KY, and Portsmouth, OH.

The Hydrogen Bomb

The Korean war ended in july 1953, but the
AEC' Iintensive programs to refine nuclear
weapons continued, eric nuckear tests
were conducted in Mevada during 1951, 1952,
1953, 1955, 1957, and 1958; and at the Pacific
proving grounds during 1951, 1952, 1954, 1958,
and |1958. The most important tests wera the
Castle series of 1934, which took place in the

Pacific. Soon after the series, the AEC possessed
a hydrogen weapon and a new plan to produce
mass quantities of a few weapons types. Bravo,
the first Castle shot, also ultimately affected
agency biomedical programs.

The Cold War spurred other AEC activi-
ties, including those related to radiologi-

cal warfare.

Los Alamos scientists fired the Bravo shot during
March |954. The blast size and amount of radio-
active fallout wers far greater than planned for:
Bravo fallout conaminated 7,000 square miles,
some of it with very high radiation. Fallout de-

| scended upon the military and scientific sk

force conducting the test series, Marshallese
Islanders, and the crew of a jJapanese fishing ves-
sel, the Lucky Dragon.

The Test Ban Debate

| These fallout incidents, combined with the large

number of atmesphenic weapons tests con-
ducted by both the United States and the Soviet
Linion, sparked public debate in the Linited
States over a proposed test ban. A closely re-
lated debate also followed over the health haz-
ards posed to the public by atmospheric nuclear
testing. AEC assertions that fallout posed litte
threat to Americans were challenged, and public
controversy raged until President Kennedy
signed a limited west-ban agreament with the So-
viet Union in August 1963, The treaty prohibied
testng in the atmosphere, underwater, and in
OULEr Space,

The Impact of the Fallout Controversy

The fallout debate had caught the AEC unpre-
pared and the Division of Biology and Medicine
in a difficult position. Biomedical research into
the hazards of fallout would take years to bear

| fruit, yet there was an urgent demand for infor-

mation. To provide answers, the division gath-
ered data from all relevant engoing research
projects, including one called Project Sunshine.
This project had begun as an evahation of the
hazards associated with nudear war and grew
into a worldwide investigation of radioactive fall-
out levels in the emvironment and in human be-
Ings. Wark in this area included collecting

25
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human tissues and samples of plants and animals
from around the warld,

Fagure 10 A Brookhawen sschricus demomtrtng fesc-nssron
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The fallout controversy compealled the AEC o
locus more attention on questions related to
public protection. It also gave greater pubdic visi-
bilicy to AEC biomedical research. The |oint
Committee on Atomic Energy pushed the
agency to place greater resources into investi-
gating the health effects of fallowt, As a result, in
1958, the AEC nearly doubled its prior level of
spending on blomedical programs over a S-year
period. The director of the Division of Biclogy
and Medicine, Charles Dunham, stated that this
effort would require “studies on human sub-
jects.” bacause data from animal axperiments
could not be applied directly to human experi=
ance. Dunham stated that human experiments
were safe because of technical advances that
allowed the we of radicactivity n very small
amounts. These experiments required specil
equipment found in hospitals or large medical
centers. Dunham urged the agency 1o expand its

14

contractual support for human expariments at
such institutions and increasa funding for work
in AEC-owned clinkcal facilities.

The director of the Division of Biology and Med-
icine stated that this effort would require “stud-
led an human subjects,” because data from ani-

mal experiments could not be applied directy to

human exporiences,

| During the 1950s, AEC contractor researchers
| partcipated in work in which subjects were in-

jected with small amounts of radicactive stron-
tiam, calcium, or other substances to help deter-
mine the efficiency of chelating agents in remov-
ing radiation from tha body. The fallowt contro-
wersy imparted greater urgency o other AEC-
sponsored research effort to learn about hu-
man retention and excreton of radicactve ma-
terials, In the 1960, the agency conducted tests
In which human subjects were exposed to envi-
ronmental releases of radiclodine to provide
data on its absorption by the human body.

The AEC in Transition

By the time the United States signed the Limited
Test Ban Treaty in 1963, the AECS production
and research efforts kad created a nuclear weap-
ong stockplle that met the millairy's nesds, Ac-
cordinghy, President Johnson in 1964 instructed
the AEC to reduce production activities, This
resulved in the gradual shutdown of eight Hanford
production reactors, two Savannah River produc-
tion reactors, and two Oak Ridge gaseous diffu-
sion planes, The remaining gaseous diffusion plants
were run at a reduced rate. Weeapons research
did not cease, but both the Los Alamos and the

| Livermore Laboratories diversified some of their

effort into other acthvities. Nuclear weapon test-
ing, although now performed underground, con-

| tinued at a steady pace.
| The AEC reached 2 crossroads in [ 963, Up to

that time, the problems of the military atom had
commanded the most tme, attention, and en-

| ergy from agency leaders. Over the next 10

years, the problems of the peaceful atom drew

| increasing negative attention to the AEC.

Atoms for Peace

| Abways anxious to promote the peaceful atom,
| the AEC was unable to do so effectively

uniil
after Congress amended the Atomic Energy Act




in 1954, The 1954 Act encouraged private par-
ticipation in atomic energy development, gving
the AEC authority to remove entire topical ar-
eas of nuckear schence and technology from se-
erecy restrictions. This law permicted the agency
to foster a commercial nuchear power industry
and to participate in international peaceful
atomic energy activities. Both meshed with Pres-
ident Eisenhower’s desire to reap practical bene-
fits from America’s lead in nuclear technology.
Elsenhower proposed atomic energy develop-
ment under United MNations auspices in his har
slded “Atoms for Peace” speech. As a result, the
AEC actively participated in the creation of the
International Atomic Energy Agency, halped
build research reactors abroad and, over a 10-
year period, helped to organize three interma-
tiomal peaceful atomic energy conferences in
Geneva, Switzertand.

The 1954 Act pave the Atomic Energy
Commission authority {o remove effire
topical areas of nuclear science and tech-
nolegy from secrecy resirictions.

At home, the AEC also promoted potential
peaceful atomic energy applicatons. Among
tham were medical uses of radicactive tracers,
fusion research, nuclear-powered rockets, nu-
clear bacteries, and nuclear canal excavation,
Many of these ambitious ideas never ame o
fruldon, The largest single effort, however, was
the push to develop a commendial nuclear
power infrastructure.

Building a Commercial Nuclear Power
Industry

In | 955, the AEC launched the Power Diemon-
stration Reactor Program, designed to transform
nuclear reactors into commercil elecoric power
generators. Offering private Industry financial
and other assistance to design and build power
reactors, the AEC atracted cooperation in
building first-generation experimental power
reactors, 3l of which were more expensive than
comparable fossil-fuel-fired electric generating
plants. In the expectation that power reactors
wolld soon become economically compatitive
and that the utility indusery would invest heavily
in the new technalogy, the agency geared up its
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staff to license private utilites to construct and
operate nuclear power reactors, a misskon man-
dated by the 1954 Atomic Energy Act

By 1965, however, the program was languishing.
Only |1 power reactors were then in operation
in the country, and of those, industry had bullt
only three with wholly privave funds. All others
had required substantial governmental financial
assistance 1o atoract industry participadon. The
geal of making reactors economically competl-
tive with fossil-fuel-fired power plants had not
yet been realized, |0 years after initiaton of the
program. In | 966—1 967, however, industry sud-
denly ordered 50 nuclear power plants, and
commercial nuclear power condnued 1o grow
rabustly for another decade.

The AEC and Human Radiation
Experiments, 1960-1970s

As the AEC devored more dme to the peaceful
atom, its biomedical reseanch program contin-
wed along lines ser earlier, This included substan-
tial research into fallout and the occupational
hazards of atomic energy. During the 1960, cthe
Division of Biology and Medicine gradually de-
vored greater resources to the hazards of the
peaceful atom. Some of this research mvolved
human radiation experiments.

Fgurs |4 Brosahavens Low-Lassl VWisols Bosty Cowraing Feclity
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In the | 9805 and 19704, ressarchers in AEC-
owned and private facilities expanded into new
areas. The AEC funded experimentathon in which
prisoners in Oregon and Washington were

i




administered radiation from x rays to obain dam
on radiation effects upon vesticelar cedls. Contrac-
tor researchers used particle accelerator beama
and wial body neutron actvation analysis in other
human radiation experiments.

Radioisotopes and Nuclear Medicine

The direct applications of nuclear science and
technology to medicine grew rapidly after Vvorid
War |, By the early |960s. the Government had
made one-half milicn shipmens of radiclsoropes
to physictans and other wers, Muclear medicine
had become an accepted field of specialty and
most human radiation exparimentation was, in
fact, being conducted by private physicians and
private hospitls, The agency placed radicisotope
censing activities under its regulatory saff, Al
other radiolsotope programs were the responsl-
hility of officials charged with overseeing promo-
tional activitles,

The Atomic Energy Commission funded

experimentation in which prisoners in
(Oregon and Washington were adminis-

budget request. At that level, individual projects
were no longer idenfied.

. By 1970, the Atomic Energy Commission

encouraged its siles to form institutional
review boards to review human subject
research projects.

When the division director and his senlor man-
agers approved the consolidated budget and the
research that it would fund, the budget went to
the AEC general manager and commissioners for

approwal. Approval at this stage was given for
spending levels, not for individual research pro-

| jects, or even for groups of them, By approving

the Division of Biology and Medicine budpet, and

: incorporating it into the agency budget submit-

tered radiation from x rays to obtain data |

on radiation effects upon testicular cells.

Biomedical Research and Institutional
Decision Making

By the |960s, the Division of Biclogy and Medi-
cine had systematized a decision-making process
for biomedical research projects and proposals,
including those which involved human subject
research. The Division of Blology and Medicine
approved most biomedical research through an
annual budget cycle. Proposals for new research
originated with doctors and scendsts in AEC
contractor laboratories or in AEC-funded uni-
versity research projects. The proposals were
drafted on a Proposal and Authorizaton for Re-
search or Development form, also known as
Form 189, which contalned project descriptions,
justifications, and cost estmates. After labora-
tory directors and university project leaders ap-
proved them, completed Form | 8%s were for-
warded to the Division of Biclogy and Medicine,
where they were reviewed by the branch chief
who oversaw research in that discipline. Costs
were then rofled into a consolidated division

I8

ted to Congress, the AEC general manager and
commissioners authorized the biomedical re-
search that it would fund,
The agency used the Advisory Committee on
Biology and Medicine to provide advice on gen-
eral biomedical research and health policies and
programs. Except for a short period in the early
years of the agency, the committes did not re-
view individual research projects. Although the
committes in theory presented its recommanda-
tions to the AEC commissicners, in practice the
committes functioned as an advizor to the divi-
sion director,
Occasionally, the agency did consider blomedical
rasearch programs or projects outside the bud-
get review process. This was generally limited w
programs or projects comidered controversial
or unusually expensive. For these projects, the
division director would incorporate project pro-
posals and recommendatons InTo an agency de-
cigion paper and sesk approval of the paper
through the agency's formal policy decision pro-
(.1 1%
The AEC and Subject Consent,
1960s—1970s

The U.5. Mational Institutes of Health {MNIH)
adopted formal guidelines for the protection of
human subjects in 1966, The Divislon of Biology

| and Medicine informed AEC facilities of this and

some sites chose (o apply elements of the guide-
lirves, although there was not yet a requirement




to do so. By 1970, the AEC encouraged its sites
to form institutional review boards to review
human subject research projects. The NIH
guidelines reguired informed consent from sub-
jects before experimentation and reguired that
subjects be told that they could withdraw con-
sent to experimentation at any tme. Many local
institutional review boards formed at AEC hbo-
ratories did require written consent from sub-
jects,

Controversies Over Radicactive
Effluents, Thermal Pollution, and

Reactor Safety

The quieting of the fallout miue caused by the
cessation of aimospheric nuclear testng in 1963
did not end the debate over the health effects of
radiation, By the lare |'960s, issues were raised
about the potential environmantal impacts of
radicactive emissicns from nuclear power plants.
The agency maintainad, however, that its author

ity did not extend to environmental impaces. The

AEC was eventually directed by court order to
conslder the full range of environmental impaces
of nuclear power plants during the licensing pro-
cess, Compelled by this decision to strengthen
its environmental assessment capabilicy, the
apency renamed the Division of Biclogy and
Medicine the Division of Biomedical and Envi-
ronmental Research and channeled more funds
and scientific effort into environmental research.

Another public controversy erupted during the
early |970s, again over nuclear power plants.
Critics charged that plant safety devices would
not prevent a catastrophic melcdown of a nu-
clear reactor core, which could spread radicac-
tive contamination over hundreds of square
miles. The AEC was unable to provide conclu-
sive proof of the adequacy of safety systems. A
formal hearing on this subject gave national pub-
licity to critics of the agency, raised significant
questions about nuclear reactor safety, and re-
vealed that the AEC had been less than forth-
coming about reactor safety problems.

By 1973, the AEC was severely buffeted by con-
troversy. Critics asserted chat the agency had
sacrificed its responsibility to regulate the atom
In the public interest to it desire to promote
nuclear science and technology. Many charped
that the agency faced an inherent conflict of in-
terest between its roles of regulating and
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| promoting the atom. Sentiment grew for abol-

ishing the agency and vesting protection of pub-
lic safery in an independent regulatory agency.

Impact of the Energy Crisis

The AEC faced credibility problems as the coun-
| try faced an energy crisis. Energy problems had
started with the northeast power blackout of
| 965, which had interrupted electric power for
| nearly 30 million people. Over the next 2 years,
20 other major power failures occurred across
the nation. By decade’s end, many sensed that an
| energy crisis was approaching and expected
greater Federal acton to solve the problem. The
oll embargo of 1973=1974 despened the sense
| of crisiz,

Figore 15 A pifisnd prapisad kr [FEStnant wieh chargsd 5o
phrtchis b Lweanoe Radiston Laboreoey [now Lawrence
Bardsley LaScratoryl

Cine result of the energy crisis was a movement
to unify scattered Federal energy programs under
a singla organization. In 1973, President Mixon
unsuccessfully proposed a Department of Energy
and Matural Resources. Then, in late 1974, Con-

| gress passed the Energy Recrganization Act of

iy




1974, which abolished the AEC and mstablshed
the Energy Research and Development Adminis-
wration (ERDA), a single energy research agency,
and another agency, the Muclear Regulatory
Commitsion, which was given the AEC's regula-
tory functions. ERDA also inherited the nuclear
developiment and weapons-related programa of
the AEC.

The Energy Research and Development
Administraton

ERDA had a much broader energy mission than
did the AEC. The new agency conducted enengy
research and development in wind, solar, peo-
tharmal, and fossil-fuel energy technologies as
well as nuclear energy technologies. ERDA also
began comprehensive Federal energy research
and development planning. publishing anmzl re-
search and development plans, In addicion, the
agency created a new solar energy research in-
stitwte, The bulk of ERDA's faciities, personnel,
and contractors, however, came from the AEC.

In 1974, the Government adopied uni-
form regulations iring independent
institutional mr&mrﬁ to approve all
experiments and requiring written in-
formed consent.

ERDA inherited the AEC biomedical research
programs, facllides, and s Division of Biomedi-
cal and Environmenml Research, as well as its
weapons research and producton missions, In
1974, the Government adopted uniform regula-
tons for all Federal agencles imvolved in human
axperimentation, Including ERDA, These regula-
tons required independent institutional review
boards to approve all experiments before they
ook place. All subjects also had to provide writ-
ten evidence of infarmed consent.

The most controversial blomedical problem
ERDA inherited involved the wartime plutonium
injection experiments. By now, documents re-
lated to the experiments had been declassified,

although knowledge about them was largely con-
fined 1o biomedical drcles. In 1967, Patricia

Durbin, a radiobiclogist at the Lawrence Radia-
ton Laboratory, learmed that several patients
injected in 1945 were still alive. She urged that

1o

the AEC examine them to obtain additional dam
zbout the retention 2nd excregon of phlutonum

The University of Rochester, which stll oper-
ated under an AEC blomedical research con-
ract, was authorized in 1973 1o conduct medical
maminatons of three of the four surviving sub-
jects. While official agency policy mandated full
disclosure, the three were not told that they had
been injected with plutonium nor was the rea-
#on for their resxamination revealed. Afoer
learning of this, the AEC commissioners ordered
an |nvestigation and directed that full disclosure
be made to the subjects. The AEC did not. how-
ever, reveal the experiments to the public.

ERDA officials later published detailed informa-
tlon about the experiments in 1976,

The U.S. Department of Energy

ERDA had little time to builld energy research
and development programa. The perceptions
that the MNaton was in an energy crisis deep-
ened, fueled by a natural gas shortage that
closed plants, businesses, and schools in MNew
England during the severe winter of 1976-1977.

| Spurred by the crisis, President Carter sent a

propasal to Congress in 1977 wo unify Federal
energy policy planning and research and devel-
opment units in one Cabinet-level department.
Congress acted on the proposal prompitly, and
the Department of Energy (DOE) came into ex-
mrence n Oerobar |977.

The Department of Energy absorbed the Federal
Power Commission, the Federal Energy Adminis-
tration, and other smaller energy programs as
well 25 all ERDA Bacilides, hboratories, producton
plants, and its division of blomedical and erviron-
menil ressarch. The Department also became
responsible for nuclear and other energy technol-
ogy development, for nuclear weapons develop-
ment and for energy-related blomedical and anwvi-
ronmental research, including human radiadon
experimentation activities. DOE inherited ERDA'
radiation research actvities and the regulations
that the agency had promulgated to protect hu-
assigned to the office of energy research, By this
time, predecessor agencles had esmablished 3 |ep-
acy of research in biomedical research, including
human radation experiments.




Headquarters Records Collections

DOE headquarters records are rich and compar-
atively sasy to find and use. The Department has
custody of most AEC and ERDA headquarters
records, while nearly all Manhattan Project haad-
guarters records have been transferred to the
Mational Archives and Records Admintstragen.
AEC records are extracrdinarily valuable, cower-
ing agency activities in a breadth and depth sel-
dom found in government records collections.
All records for AEC regulatory activites are in
the custody of the Nuclear Regulatory Commis-
shon,

For material pertnent to human radiation ex-
periments, the records of the AEC Secretary
{1958-1975) and of its Division of Blolagy and
Medicine are the mast valuable. Both document
AEC decision-making on biomedical Issues and
agency oversight over biomedical programs. Be-
yond the institutonal context of human radia-
tion experiments, both collections conmin some
documentation about individual clinical experi-
ments and both contain crucial documentation
abaut the AEC's 1974 investigation of the pluto-
niLm iNpection experiments.

Most AEC headguarters records are in the cus-
tody of archivists or historians and are preserved
sither in the DOE History Division or Office of
Humman Radiation Experiments, Recendy DOE has
transferred some important AEC records to the
Mational Archives, indluding portions of the AEC
Secretary’s files (1 946~1958]) and of the Division
of Blelogy and Medicine fles. DOE will rransfer
addidonal AEC records to the Magonal Archives
in the future. More recent records ane in the cus-
tody of DOE program offices and are, at this
gme, more difficult to access, The agency Is, how-
ever, working to bring these records under intel-
lectinl control|,

. There are limitations on documentary access

due to chssification and privacy. Although most
AEC biomedical program data—including infor
mation about human radiaton experiments—
was never classified, it may be intermixed with
other information or documents which wera, or
are, classified. DOE has recently devoted sub-
stantial resources to declassifying AEC records,
bt researchers may selll encounter classified
headquarters documentation. Researchers may
request declassification reviews of collections, or
portions of them. Few headquarters records
hwve privacy restrictions. Researchers can also
request that such documents be released to
them, with the deletion of Information which
would Identify individuals.

Department of Energy headquarters re-
cords are rich and comparatively easy to
Sind and use.

AEC headquarters records are divided between
Mational Archives and DOE custody Because
some AEC headquarters units operated out of
Cak Ridge in the agency’s early days, some AEC
headquarters records are stored in Oak Ridge in
DOE custody or in Adanta in Matienal Archives
custody. The series described in the porteon of
Chapter 2 dealing with Oak Ridge, contain some
headquarters records,

»
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INCLUSIVE DATES 18581875

ARRANGEMENT AEC Subject/Numaric Filing System (subject files)

31

VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

Chronologecal order (Commission meating minubes)
435 cubic feeal

These files were compiled by the Secretary to the U.S. Atomic Energy Commission
{AEC) to create the official record of Commission decisions and acfions. Thay contain
documentation on agency polices, onging, structure, functions, missions, confrover-

slas, and aclivibes at tha highast level of the agency. The Department of Energy has
:uﬂuﬂy of portiong of the Secretary’s files periaining 1o promotional mattars. They
documant apency policy formulation on budgets, nuclesr weapons programs, nuciear
reactor programs, special nuclear materials production programs, biomadical pro-
grams, emdronmental programs, confracts, security matiers, and organizational
problems. They contain information on agency policies and standards for human
subsect research. They also contain lefter reports of Advisory Commities on Biclogy
and Madicing meetings, reports and meeting minules of other advisory committees,
and documentation on the AEC's 1974 imvesiigation ol the plutonium injection axpari-
menis. The senes includes AEG information and division staff paper, letters, and
meamaorandums showing implemantation of policy decsions, excerpls of minutes of
tormal Commission meeatings, and complete minutes of Commission meetings. Cok-
lection numbers 6, 8, 8, 10, 20

This sarles containg privacy matarial and classified Information.

DOE Germantown Busiding, Room F=026
184901 Gemaniown Hoad
Gemaniown, MD 20585




INCLUSIVE DATES 13491953

ARRANGEMENT Chronological
VOLUME & cubic feet
DESCRIPTION The Dean office files consist of a typescript copy of Dean's office diary and a set of

his reader fles. Thay were compiled by Dean’s secratary and document the issues
and problems that came before Dean as an AEC commissioner and as AEC chair-
man. The major subjects covered are AEC weapons programs, expansion of spacial
nuclear materials production programs, the hydrogen bomb program, security prob-
lemis such as alom spy cases, and AEC budget and personnal matiers. The diary
coniains scatterad antries on blomedical policsss, programsa, and activilles. The Dean
office fies include diary materials, letiers, memorandums, and reporis. A folder title
Irveniony is available, Collection number 1110,

RESTRICTIONS This series containg privacy matenial and a small amount of classified nformation.

LOCATION OF DOE Garmantown Builkding, Room F-036
RECORDS 18501 Garmantown Road
Gemantown, MD 20585

INCLUSIVE DATES 1946; 1954—1966; 1069

ARRANGEMENT Subject
VOLUME 11 cubic feet
DESCRIPTION The Libby offica files were crealed by Libby's office stall and they primarily documant

hizs service as an AEC commissioner. One box of materaks consisls ol classiiied
documents compiled by Libby after he el the AEC. The sarias documents 1op agancy
poficy formuation and includes fies on muclear weapons programs, Project Sunshine,
agancy basic research programs, biomadical programe, and radioisotopes programe.
The Sunshine files (2 boxes) document Libby's leadership of the project. The Libly
office fles include memorandums, letters, reports, handwritten notes and calculations,
clippings, and published aricles. Save for a set of reader files, they are arranged by
a subject filing system devised by Libby's stafl. A folder title inventory & available
Caollection number 1114,

RESTRICTIONS This seres containag prvacy matenal and a small amount of classified larmation,

LOCATION OF DOE Garmaniown Building, Room F-008
RECORDS 19901 Germantown Road

Germaniown, MD 20585
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INCLUSIVE DATES 1962-1973

ARRANGEMENT Subjec
YOLUME B8 oubic leal

DESCRIPTION The Ramey office fies were compiled by his office staff and document his sarvices
B8 An AEC commissionar. They capiune top agency policy formulation on maiiers in
which Ramey was most interested. These include civilian nuclear power programs,
regulaiony programs, nucksar desaiting programs, and the [iquid matal fast bresder
reactor program. They also contain fies on the antificial heart program, cancer re-
search, and research in AEC laboralones, The Ramey office files consist of come-
spondence files of memorandums, letiers, reports, mesting noles and minules, news
clippings, handwritien notes, and published repors. They are amanged by & subject
filing sysiem devised by Ramay's stafl. A lolder tile iInventory s avalable, Collechon
rurmber 326741,

RESTRICTIONS This sedes contalns privacy material and a small amount of class|fled information.

LOCATION OF Washington National Records Center
RECORDS Suitland, MD 20409

INCL UBIVE DATES 1572-1975

ARRANGEMENT Subject
VOLUME 30 cubic feet

DESCRIPTION The Ray office files were compiied by her staff to document her tenure as AEC com-
missioner and as AEC chairman. They documeant lop agency policy formulation and
include materials on civilian nuclear power programs, reactor salety programs, the
liquid metal fast breeder program, Plowshare programs, and nuclear weapons pro-
grama, They also contnin files on blomadicnl resaarch, nuclear madicing, isboratory
research activities, and minutes and reports of mestings of AEC advisory committess,
The Ray offics files consist of comaspondance fes of memorandum s, leters, raports,
meeting notes and minutes, news clippings, handwritien notes, and published reponts.
Thay are arrangad by a subject filing systern used by the AEC chaimman's office. A
foldar titls inventory is available, Collection number 328785,

RESTRICTIONS This seres contains privecy material and a small amaunt of classifled information.

LOCATION OF Washington National Records Canter
RECORDS Suitland, MD 20405
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IHCLUSIVE DATES 15711974

ARRANGEMENT Subject
VOLUME 35 cubic feat

DESCRIFTION The Schiesinger office files were compiled by his office staff to document his tenura
as AEC chalrman. They capture top agency policy formulation and include maberial
on Schlesinger's rearganization of agency operational and regulatory activities. They
include files on Iaboratory and other research programa, cwvilian nuclear power pro-
grams, resctor safety programs, the liquid metal fast breeder reactor program, nu-
clear weapons programs and other national security matters. They also contain mén-
utes and reports of meatings of AEC advisory commitieas. The Schilesinger office filas
consist of correspondence fles of memorandums, lefters, raports, mesting minutes
and noles, news clippings, handwrifien notes, and published reports. A foider Bl
irventory is available, Collection number 326765,

RESTRICTIONS This serfes contains privacy matenal and a small amount of classified information.

LOCATION OF Washington National Records Center
RECORDS Syitland, MD 20409

BCLUSIVE DATES 1681=-1871
ARRANGEMENT AEC SubjectMumeric Filing System
VOLUME 250 cubic feal

DESCRIPTION The Seabory office files were comgiled by the chairman's office staff and document
Seaborg's tenure as AEC chairman. They capture top agency policy formulation and
contain files on virtually all subjects thal came balore Seaborg including nuclaar les!
ban negotiations, nuclear weapons programs, the fallout controversy, civilian nuclear
power programa, basic ressarch programs, laboratory ressanch programs, special
nuclear materials programs, the Bguid metal fast breeder reactor program, and others,
They include files on tha formulation of Blomedical policies and on bomedical pro-
grams and activities as well as reporis of the Advisory Committee on Biclogy and
Mediona and Seaborg’s comespondence with the commitiea, Tha Saaborg office fles
consist of corespondence fles of memorandums, letters, reports, meeting notes and
minues, news clippings, handwritten noles, and published documents. A folder file
listing is available, Collsction number 328768

RESTRICTIONS This series containg privacy materal and classified information.

LOCATION OF Washingion Mabonal Records Cenler
RECORDE Suitland, MD 20408
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m:l.l.lmfl DATES THT—1E?5
ARRANGEMENT Subject
VOLUME 184 cubic feet
DESCRIPTION The Geneml Manager's office files were largely compled by deputy ganeral managers

and assistant general managers so the General Manager’s office files largely docu-
mant poficy implemantation by thess officials. The seres includes documantation on
Aloms for Peace programs, civilian nuclear power prOgrams, Security matters, agency
organization and management, special nuclear materials produchion programs, and
nuclear waste programs. It containg a few files on blomedical programs. It is an
important source for program council meeting minutes, which contain information on
garly agency poiicy formulation periaining to biomedical and other programs, The
series also contains the office diaries of general managers Carroll L Wilson and
Marion W. Boyer and of deputy general managers Waler Willams and Carton
Shuog. The diaries may contain scatlered refarences to biomedical programs and
aclivitieg, Other filas which may contain references to biomedical programs and
activities are the office reader flles and chalrman and commissiones memaorandum
files. The general manager's office files consist of comespondence files of memoran-
dums, leliers, reports, mesting notes and minuies, news clippings, handwritten notes,
and lechnical reports. A folder title iventory ks avallable. Collection number 1135.

RESTRICTIOMNS This sénes containg pivacy malanal and classdiad inlormation.

LOCATION OF DOE Germaniown Building, Room F-038
RECORDS 19901 Germaniown Road
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Ty YITLE
HCLUSIVE DATES 18471874

ARRANGEMENT AEC SubjectMNumeric Filing System
VOLUME 53 cubic feet
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DESCRIPTION The Dwision of Biology and Medicina [DBM) files wera compiled to documant the

implementation ol agency biomedscal pobcies and programs. Most were compilad by
a central maid room unit. They include documentation on biomedical research pro-
grams at agency mboraiorias, univarsity omedical research funded by the AEC, tha
1950s fallout controversy, Project Sunshine, biomedical activities at nuclear weapons
featn, and tha 1874 imestigation of the plulcnium injecion expatimants. The division
files conslist of corraspondence files of memorandums, lettars, staff papers, contracts,
reporis, meeting minutes, handwritten notes, and published reporis. They are orga-
nized inio several individual collections, They includa a complete set of minules of the
meetings of the Advisory Committes on Biology and Madicine, a statutory body which
provided advice 1o the division director. A folder title inventory |5 avallabla. Collaction
numbers 1129, 1132, 1133, 1194, 1353, 1709,

RESTRICTIONS This series contains prvacy matenal and classfied mbormalion.

LOCATION OF [DOE Garmantown Baibding. FAoom F=038
AECORDS 158901 Germaniown Foad
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Germantown, MD 20585
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ARRANGEMENT AEC SubjactM™Mumenc Filing Sysbem
VOLUME 37 cubic feet

DESCRIFTION Thase Division of Biology and Medicine (DBM) filas were compiled by a central mail
room unil, They include documentafion on biomedical research programs af agency
taboratories, university biomedical research funded by the AEC, the 1550s fallout
controversy, the thermal pollulion confroversy, and the AEC's implemantation of tha
Mational Erwironmental Policy Act. The series consists primanly of subject files of
cormespondence for the years 1870, 1871, 1873, and 1875. The series containg
mamorandums, ietars, siall papars, contracts, reports, handwntten notes, and pub-
Eshad repons. Collection numbers T238, 6686, 6793, 7249, Tra3d.

RESTRICTIONS This seres containg a small amount of classified information.

LOCATION OF DOE Gammantown Bullding, Room G-017
RECORDS 19901 Germantown Road
Germanicwn, MD 20585
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INCLUSIVE DATES ca, 1945-1088

ARRANGEMENT Mumerncally by human subjects case number (Medical files)
Subject (cass files)

VOLUME 3.3 cubic fest

DESCRIPTION The records were created or collected by AEC staff during the 1974 investigation of
the plutonium injections. They document information on perscns who were injected
with phionium between 1945 and 1347 and provide information on the measurement
of the phionium excrefion rate and the plutonium body content of several subjects by
the siafl of Argonne Mational Laboratory many years after injection. The files aiso
contain medical information relating o haalth stalus at the time of iniection, medscal
sEtus at tha time ol measuremant in the mid 1970s, and death carficates for thosa
deceasad, They confain documantation relevant to the 1972-1974 search and contact
afforts, and to the scientific inestigations conducted as par of the Argonne Mational
Laboratony follow-up efforts. The follow-up studes focused on three persons who
wera alive in the 18708 and lour parsons who had died. For the |lving subjacls. the
purposs was 1o detarmine the excralion rale long after inkection. For the decreased
sub|acts the purposs was 1o detarming the amount of plubon|um retained by the body
at the ime of death and o evaluate the degree to which the plutonium had redistrib-
ubad within the skaleton. The files contain onginal mcords created by AEC/division
and Argonne stalf, ANL's coples of records creatad by others before Argonne's foliow-
up studies. The series congists of patient records, letlers, memormandums, reports,
handwritten notes, and charis, No index is available. Collection number CHRE 1.

REETRICTIONS This setes containg privacy maleral,
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LOCATION OF LS. DOE, Office of Human Badlation Expermants
RECORDS 17268 M Streal NW, Sulte 200

Washington, DC 20036
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INCLUSIVE DATES 19451962
ARRANGEMENT AEC SubjectMumeric Fling Sysiem
VOLUME 4 cubic feet

DESCRIPTION This series consisis enfirely of fles which document exposures of individuals and
groups to radiation, Most seem fo be occupational or scoldental sxposures. Tha
series includes fies on exposures of named individuals, the Marshallese Islanders in
1854, the Lucky Dregon crew in 1854, radium cases, and waapons iesting parsonnel.
The senes was consolidated info a special collection by the AEG Division of Biology
nnd Maedicing. The seres containg stters, memorandums, reports, and telegrams. A
foider fitle listing is avadable. Callection number 326783,

RESTRICTIONS This seres contains a small amount of cassiled information.

LOCATION OF DOE Germamtown Bullding, Room G=017
RECORDS 19901 Gamantown Road
Gamantown, MD 20585




INCLUSIVE DATES cp, 1947-ca. 1977

ARRANGEMENT AEC Submct/Numans Filng Syatem
VOLUME approximataty 210 cubic feat

DESCRIFTION The seres consists of cantral comespondence fes compsed by the General Counsel
to ndvise the AEC commissioners on legal and policy lasuss, Some Mee which were
once a par of the senes have been destrovad. The remaining files document General
Counsel advice on issues such as weapons testing, compliance with the National
Ermdronmental Policy Act, land acquisition, and other matters. The files may contaln
documerdation on biomedical policy, including General Counsel advice on procedures
arvd ethics lor human subject ressanch. Access to some documents may be restncted
due o atomey-client priviege, The seres contgins comespondence files of letters,
memorandums, AEC siafl papers, handwritten notes, and mporis. Mo folder Gtle
inventory or istng is avaiiable. No coliachion numbsar.

RESTRICTIONS This senes coniaina privacy matenial and a small amount ol classified information.

LOCATION OF James Forrestial Building, Room TE-054
RECORDSE 1000 Independence Avenus, SW
Washington, DG 20585
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INCLUSIVE DATES ca. 1847=-ca. 1977
ARRANGEMENT hMame of inslitutkon
YOLUME approximataly 145 cublc feot

DESCRIFTION The sanes is primarily composed of information coples of contracts sent to the Gen-
eral Counsal's Office. it includes information aboul activities coversd under contracts,
but does not appear 1o mclude General Counsel's opimion about the contents. R does
nat include copies of all AEC contracta, but does include coples of AEC contracts with
University of California {Berkeley and Los Angeles) and Brookhaven, The series
consists of copies of contracts, modifications to them, and cormespondence partaining
to contracts. Mo folder tithe inventory or listing is available. No collecsion number.

RESTRICTIONS This sares contalns privacy material and a small amount of classified information.

LOCATION OF James Forrestal Bullding, Room 7E-054
RECORDS 1000 Indepandance Avenus SW
Washington, DC 20585
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HCL UBIVE DATES 1ﬂ4?—|9‘?4

ARRANGEMENT AEC SubjectMumerc Filing System
VOLUME 43 cubic leel, exclusive of Tims

DESCRIPTION Tha Division of Miltary Application (DMA) fles wene complled by & central mail taciity
o document the organization's rode in implemeanting pelicy decisions pertaining 1o
nuciaar waapons testing., nuclear weapons accidents, and the 1968 Rocky Flats plant
fire. They contain a few scatiered documents on radiciogical warfare activities. The
DMA files consist of comespondence files of memomandums, letiers, staff papers,
reports, and handwritten notes, They are organized Into several collections and most
are armanged according fo the agency’s SubjectMNumeric Filing System. A folder title
immntory |8 avallable, Collection numbers 1178, 1178, 11EI5 1188, 1186, 1338

RESTRICTIONS This sadas contains olassified miomsation.

LOCATION OF DOE Garmaniown Buillding, Foom F=038
RECORDS 19901 Germantown Road
Garmantown, MD 20585

_ SERIES TITLE Division of Personnel, Directives Case Files
H:I.UWEIMTEH 18471871
ARRANGEMENT Mumbared drective

VOLUME 33 cubk fest
DESCRIPTION The seres contains regulstions coverng most agency activibes. The reguiations wers
issuad in differant saries such as GM [(General Managaer) Bulleting or AEC Manual
Chapiers. The directives also include officlal siatements of responsbililes and author-
s for most AEC program offices. The senes consists of copies of official regulations
and the documantalion peraining to them. A folder title listing is available. Colaction
numbers 4802, 6578, 6286, 5674,

RESTRICTIONS This seres conlains a small ameunt of classiied information.

LOCATION OF DOE Garmaniown Bullding, Room G-017
RECORDS 19901 Garmaniown Foad
Garmantown, MD 20585
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Chapter 2. Marrathves and Records Series—Institutional Areas; Atomic Energy Commissiaon
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1948-1974

AEC SubjectMumeric Filing Sysism
4 cubic fesl

The senes documents the organizalion and managemsant of AEC advisory commii-
tees, including the Advisory Committee on Biology and Meadicing, the Advisony Com-
mittes on lsolopes and Radiation Development, and the Advisory Commitiee on
Madical Usa of lsolopes. || doas ot Include minutes of maatings of tha comimitbes of
mporns of commitiee meatings, The senas consists of comespondance filas of latters
and mamorandems, A folder tithe Beting s availabla, Collaction numbar BES3.

DOE Garmantown Buiding, Room GOMT
199017 Gemaniown Road
Gammantown, MD 20585

18451381
Subject
14 cubic feat

The Deal office fles are comprised of materals assembled by Deal duning hes sance
in Atomic Energy Commission, Energy Research and Development Adminsstration,
and Daparmant of Ensrgy organizations with responaibdtios for biomedical resaanch
and operstonal safety matiers. They include exensive documentation on nucksar
waapons testing activities and thew health efects. They also include docurmesntation
cn other operational salely matters. The Deal office files consist of comespondence
filaa ol letlera, mamoranduma, mports, handwritten nolas, and chars, They ame

arranged by 8 subject fling system devised by Deal's secretany. A folder tile eweniory
i\ available. Collection numbear 1368,

This series contains 2 smal amount of classified infomatson.

DOE Gemmantown Busding, Room F36
18601 GQamantown Road

Garmaniown, MD 20585
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IHCLLUSIVE DATES 1940-1086

ARRANGEMENT Subject

VOLUME 23 cubic feat

DESCRIPTION The KMcCraw office files consist of materials essembled by hl::&zwchring{-ﬁamm
in Atomic Enargy Commission, Energy Ressarch and Developmant Adminisiration,
and Department of Energy ciganizations with responsibility for biomedical and opera-
tional safety actvities. They contain extensive documeniation on safety of nuclaar
weRpons festing and health effects of weapons testing, They aso inchude fles on the
fallout cantrovarsy of the 1850s, the nuclear rocke! program, and advisory commitiee
on biclogy and medicine meetings. The office files conslst of letters, memorandums,
reporis, handwriften notes, meeting minutes, and chars. A folder tifle mventory is
available. Collection number 1320,

RESTRICTIONS This saries containg dasailed information,
-
LOCATION OF DOE Garmarntown Bulding, Room F=036

RECORDS 19901 Germantown Road
Gemantown, MD 20585
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INCLUSIVE DATES 109471963

ARRANGEMENT Fiald site
VOLUME 10 cubic feat

DESCRIPTION The series documents construction, routine operations, and extracrdinany activities
at AEC field sites such as Hanford, Oak Ridgs, and Savannah River. Virtually all sary
AEC field activities are documented by this serdes. it containe matenals on subjects
such as weapons production, special nuclear materials production, aircpaft nuclear
propuision, and reactor developrnent. The Hanford weakly report for the first weeak of
Decomber 1948 containg a relerence o the Green Run, The series consists entiraly
of periodic progress reports. A folder tide inventony is avallable. Collection number
1708

RESTRICTIONS This series = antiraly dassifed.

LOCATION OF DOE Garmmantown Bulkding, Room F-038
RECORDS 19901 Gemmantown Road
Gammantown, MD 20585

L




__ Chapeer 2, Narracives and Records Serses—Institutional Areas: Atomic Energy Commission

INCLUENE DATES 184 7-1065; 19671868

ARAANGEMENT Chronclogical
VOLUME 20 cubic fest

DESCRIPTION The series consists of periodic reports of activities of some Atomic Enengy Commis-
sion headgquariers organizations and of activities cversesn by the agency's rmajor
oparaions oifices. It also containe some Ceneral Manager's monthly reports of actd-
s and gome monthly reports 1o the agency's General Advigory Committea. Runs of
these reponis vary considerably in fime perods covered. me&pﬂrummplhd
by the AEC's Division of Finance fo help AEC commissioners frace construction
activibes and the implemantation of policy declsions. The seres includes reporis of
blomedical activities as well as of weapon, reactor development, and othar acthvithes.
The seres consists of monthly and weekly reports arrangad by organizational unit or
chronologically. A folder titke inventory is avallable. Collection number 1342,

RESTRICTIONS This sares containg classifiad Inforrmation.

LOCATION OF DOE Germantown Bullding, Rlioom F-038
RECORDS 184601 Germaniown Road
Garmantown, MD 20585
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INCLUSIVE DATES {1347-1873
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ARARANGEMENT Chronological
VOLUME 1 gubic fool

DESCRIPTION The series containg a partial sel of quarery progress repons 1o the Joint Commities
on Atomic Enengy. In the reporis, the AEC described agency progress and misjor
gctivites in biomedical, basic research, resctor development, and ofher program
areas. A lew comtain mformation on radiological warfare acivilles. The AEC placed
materal on agency progress and magor activities in weapons and production pro-
grams Into separate pans of the quarerty repons, which ware atored and maintained
separately. Some of these weapens and production sections are in this seres. The
saries consiie entinsly of repors, which ar armanged chronologically, A folder ke
inventory is available. Collection number 1172.

RESTRICTIONS This series 5 antinaly classfisd.

LOCATION OF DOE Garmantown Buliding, Room F-038
RECORDS 13901 Garmantown Road
Garmantown, MD 20585
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HCLUSIVE DATES 185310864

ARRANGEMENT Chronological
VOLUME 1 cubic foot

DESCRIFTION The serles contains a partial set of quarterly progress reports 1o the Joint Committee
on Atomic Energy. In the mpons the AEC described agency progross and major
activities in biomedical, basic ressanch, resctor development, and other programs.
Tha AEC placed material on agency progress and major aciivities in weapons and
production programs into separate pars of the guanendy reports, which were stoned
and maintained separately. None of the sepamate weapons and productions sections
are included in this senes. This seres consists entinely of reports, which are aranged
chronologically. A folder title inventory is available. Collection number 1378.

RESTRICTIONS This senes is entirely classified.

LOCATION OF DOE Germaniown Bullding, Room F-038
RECORDS 19801 Germaniown Foad
Garmantown, MD 20585
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INCLUSIVE DATES 19751877

ARRANGEMENT ERDA Subject™umeric Filing System
VOLUME 115 cubic feet

DESCRIFTION The seres consists of files compiled to capiune the official decisions, policies, actions,
and activities of the agency's top official. The serdes contains a section on biomedical
programs and policies which include materials on controversial matiers as well as
routme beomedical program achivities. The senes contains befters, memorandums,
briefing chars, repors, and meeting notes. A folder tile listing |s available, Collection
numbers 1218, 1217, 1218, 1220, 1221, 1223,

RESTRICTIONS This senes contains a small amount of classifed information,

LOCATION OF Washingion Maticnal Records Canter
RECORDS Syitland, MD 20408
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LS. Department of Encrey

LOCATION OF
RECORDS

INCLUSIVE DATES
ARRANGEMENT
WOLLME
DESCRIFTION

LOCATION OF
RECORDS

185415880
Caontract
40 cubks faal

This seres documents biomedical research parformed under contract to DOE and
DOE predecessor agencies. Some of the flles ware criginally parnt of the AEC Division
of Biology and Medicine fies. The research was parformed by individuals, such as
Hymar Friedell and Lester Van Middiesworth, and instiulions such as Vanderbilt
Univers®ty, Massachusetts General Hospital, and the Unimersities of Rochester, Cin-
cinnat, and Washington. The sedes contains |leter and other reports of resaarch,
contrasts, memorandums, and documentation related to conferences and symposi,
A folder tithe Esling is available. Collection numbers 3287716, 3288071, 430848,
4308413, 434870, 4348748, 4348676, 434802, 4348778, 4348025 4348050,
43480341, 43490207, 4348921, 4348832, 4349022, 43490346, 434805, 4308620,
mm,dmm. 4348687, 4340803, 434840, 4348445, 4348447, 4348448, 4348449,
4348450, 4348410, 4308610, 4308618, 3268624, 4348710, 4348711, 4348712,
A348747, 4348748, 4348740, 4348750, 4548751, 4348677, 4348178, 4348679,
4348928, 4348927, 4348960, 43490342, 43490208, 43490209, 4348973, 4348023,
4348033, 43490226, 43400267, 43400228, 43400341, 4348623, 4348624, 4348623,
4348626, 4348627, 434871, 434872, 434873, 434874, 434875, 434876, 430871,
4340668, 43486808, 43408680, 4348600,

Washington MNational Records Center
Suithand, MD 20408
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87 cubic feet

The senes documents blomedical research performed under contract to DOE and
DOE predecessor agencies. Most appear 1o have bean on ecolagical or emvironmen-
tal toplcs, although some human subject ressarch may be documanted In the series.
Some of the files were originally created by the AEC Division of Biclogy and Medicana.
The senes contalne etler and other reports of reasarch, contracts, mamomandums,
and docurmeniztion related o conferances and symiposia. A folder tile listing s avail-
abla, Collection numbers 6115, 61687, 6203, 62456, 6655, 7155, 430851, 430854,
430853, T358, 7507, 4348455 4308412, 4340224, 326A25, 4348880, 4348765,
4340TES, 4348764, O307TRG, 7724, 4348518, 4348519, 430847, 4348444 43408445,
434804

DOE Garmantown Building, Room G-017
18801 Gamaniown Hoad

Garmaniown, MD 205858




The Site Today

ARGomNE Mamonal LaposaTory (AML) isa
multiprogram research laboratory near Chicago,
IL. Argonne undertakes basic and applied re-
search and conducts experimental and theoreti-
cal programs in the physical, life, and environ-
mental sciences. The Laboratory also operates
programs for advanced fission reactors and
other technologies.

Argonne runs 15 major research facilities,
among them four particle accelerators, a fossil-
energy liboratory, and a national storage-batbery
test facility. In 1992, Argonne employed a saff of
more than 4,600 and had an operating budget of
more than $390 million. The University of Chi-
cago operates the Laboratory for the U5, De-
partment of Energy.

Site History

Argonne evolved from the Metaliurgical Labora-
tory, which the Office of Scientific Research and
Development (predecessor o the Manhatan
Engineer District) organized o support the
aomic bomb project. Early in 1943, Arthur
Holly Compton, the scientist-administrator re-
sponsible for the project's plutonium studies,
decided 1o consolidate his Columbia and Prince-
ton University research groups at the University
of Chicago. Compton also moved Glenn
Seaborgs plutonium chemistry research from
the University of California to Chicagoe. This
consalidation of scientific resources formed the
Meallurgical Laboratory. or Met Lab as it be-
came knomwn.

The Met Lab’s primary job was to design nuclear
reactors and chemical processes for plutonium
production. Met Lab scientists focused their ini-
tial work on achieving a self-sustabning nuclear
chain reaction. Led by Enrico Fermi, this goal
was achieved on December 2, 1942, when the
world’s first sustained nuclear chain reaction
took place under Stagg Field in Chicago.

The laboratory subsequently buift and operated
small research reactors cutside Chicago in the
Argonne Forest Preserve, In | #43, the Met Lab
waorked with E L. du Pont de Nemours Com-

pany to design a reactor pilot plant in Oak Ridge

Chaprer 2 Marragives and Records Series—Institutional Areas: Argonne National Laboratory

and in building the full-scale pitonium produc-
ticn reactors at Hanford, YWA.

The Met Lab was organized arcund four groups:
| & nuclear physics division; a chemistry division; a
plutonium separaton diviskon; and, after july
1942, a health division. The health division was
established o study the unique oocupatonal

| hazards associated with the projece. The pluto-

nium production reactors would produce un-
precedented radiation, and there was a pressing
need to devise protective measures for hbora-
tory employees, Thesse measures were ted o
| collecting radiation exposure data and conduct-
ing experiments into the metabolism and tooi-
cology of radicactve subsmnces.

Although Compton received directives from the
Manhattan Project for laboratory program work,
the Mec Lab was an integral part of the Univer-
sity of Chicago. The laboratory was housed in
university bulldings on the campus, and
Compton held a university appointment as dean
of the Physical Sciences Department. Many other
scientists on tha Met Lab staff were likewise
members of the university faculty. The universicy
kept direct controd of the facility’s administrative
matters, and the aboratory’s administragve offl-
cer reported to the university's business man-
ager, not to Compton. By the fall of 1943, cru-
ctal activity in the plutonium project had shifred
from Chicago 1o Cak Ridge and Hanford. The
Mot Lab became a vital part of the du Pont team
that was building the Oak Ridge pilot reacror
and the full-scale Hanford production reactors.

Met Lab scientists focused their initial
work on achieving a self-sustaining nu-
| clear chain reaction.

The Manhatan District formed Argonne Mational
Laboratory (AMNL) in 1946, Argonne drew many
of its staff and facilities from the Met Lab, and the
University of Chicago continued as the laboratory
operating contracton, The Laboratory moved i
operations 10 the current DuPage County site
during the carly 19505, Postwar activithes focused
| on thermal reactor research, and kter on design
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of a breeder reactor that would create new sup-
plles of nuclear fuel while it operated.

Wialter Zinn was the first ANL director. He orga-
nized the Laboratory into divisions of chemistry,
biclogy, radiclogical physicy, medicine, metallurgy,
hazard evaluations, mass spectroscopy. instru-
ment research, nstrument fabrication, nforma-
ton, and patents. Three of these divisions had
missions that touched on blomedical research.
The biology division investigated the effect of ra-
diation on plants and animals. A medical diviskan
provided routine health services o lboratory
employees and conducted research Into the oxic
and radiclogical effects of heavy metals. The ra-
diclopical physics division conducted routine
manitaring programs, set general radaton safety
standards for laboratory personnel, kept all per-
sonnel radiation exposure records, and worked
on new rad@ation monoring Instruments.

Under Zinn, Argonne galned presminence in
reactor development, and the AEC briefly con-
sidered placing all agency reactor work at the
laboratory. Zinn and other Argonne scentists
played an importnt role in selecting a proving
ground in ldaho to build the breeder and other
experimental reactors. Argonne designed a pres-
surized water reactor as the prototype propul-
sion enit for the natlon’s first nuclear submarine.
AML also designed the heavy-water moderated
and cooled reactors used as production units at
the AEC Savannah River plant.

Argonne National Laboratory and iis pre-
decessor, the Mert Lab, participated in
clinical human radiation experimenis.

During the 1960s Argonne hoped to lead in the
development of commercial bresder reactors. In
1963, the AEC authorized Argonne to design a
Fast Reactor Test Facilicy. In lace 1965, however,
the project was canceled, and by the late |960s
Argonne was exploring alternative energy
sources and environmental science. As the Labo-
ratory diversified, |t reorganized units with du-
tes related vo biomedical research. During the
late 19605 and early 1970, the AEC built a Cen-
tzr for Human Radiobiology (CHR) at Argonne
to study (ndividuals exposed to internal radia-
tian; mast of the people followed were dial

painters who had ingested radium before World
War |l. Laboratory administrators placed the
CHR in the Radiological and Environmental Re-
search Division.

Site Human Radiation Experiments

ANL and its predecessor, the Met Lab, partici-
pated in cliniczl human radiation experiments.
Thee st were the plutonium injec-

tions at the University of Chicago's Billings Hospi-

tal during 1945, The Met Lab also analyzed excre-
tion data from subjects, and analyzed tssues

| taken at autopsies from subjects who died from
preexisting aliments shordy after the injections.

Figure |6, Chrical seag of g prtifionl Kidney devsloped by Arponne
Marena Labarsgory (e 1T

Met Lab sciendsts tock part in another experi-
ment to learn how best to measure plutonium:
in 1946, six Met Lab employees volunteerad o
drink a solution containing a small amount of

plunonium, The gastrointestinal absorption and

| fecal excreton rates of the ingested plutenium

wers then measured,

The Laboratory appears 1o have conducted few
other clinical experimants, Krnown expariments
Include late | 940s studies involving radioacrive
phosphorus cracers to study human metabalism
and radioactive arsenic to treat cancer, During
the 1950s, AML administered radicactive sodium
to subjects. In the early 1960s, aboratory scien-
tists preparad tricated thymidine for collaborat-
ing scientists who used it v inject hosplalized
cancer patients. The Laboratory also worked
with staff at the separate Argonne Cancer




Research Hospital (as described later in the Uni-
versity of Chicago narrative).

The primary ANL human research project fo-
cused on the adverse health effects of radium
deposited in the bodies of pre-war radium dial
painters. This research involved medical, epide-
miological, and dosimetric follow-up studies.
These estimated the radiation doses received by
the dial painters and linked these doses to ad-
verse health effects, providing data crucial o the
smablishment of internal radiation occupational

exposure limits.

Argonne has valuable records collections

documenting activities pertinent to hu-
man radiation experiments.

Argonna mowed beyond the radium studies and
became involved in follow-up examinations of
the survivors of the plutonium injection experi-
ments. When Patricla Durbin learned in the lage
I960s that four of the subjects Injecred with plu-
renium ware st alive, she urged the AEC o do
follow-up examinations. The Center for Human
Radiobiology was authorized by the AEC to init-
ate the follow-up studies in 1972, In accordance
with Instructions from AEC Headquarters, the
subjects were not initally informed of the Tue
reascn for the examinations. Thase avents are
described more fully below in the discussion of
the plusonium injections.

Chapter 2. Narratives and Records Series—insomutional Areas: Argonne Mational Laboratory

Site Records Collections

Argonne has valuable records collections docu-
menting activities pertinent to human radiation
axpariments. Although the hboratory has trans-
ferred one older collection of records w the
Mational Archives and Records Administration,

| it retains many original records, some of which

date from the Metallurgical Laboratory. The ab-
oratory has some intellectual control over them,
and users will have 3n eatier tirme here than at

soma other sites. The Center for Human Radio-

| biohogy has the richest collections, contalning

detalled documentation on the effects of radia-
thon on radium dial painters and other groups
exposed to radation outside the hboratory.
These collectdons also document evolving bio-
medical knowledge about the health effects of
radiation.

Researchars will find some Argonne records,
inchuding a large collection of laboratory noe-
books, chssified. Other restrictions may also
apply. Many notebooks dating from the Met Lab,
for example, are contaminated with radioactivity
and must be copled before use. As noted, a col-
lection of older, classified Argonne records has
been transferred to the Mational Archives in
Coflege Park, MD. Researchers must await its
dechssification before these records are openly
available

a9
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Arconne Mational Laboratory
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INCLUSIVE DATES ca, 1950-ca, 1350
ARRANGEMENT Sybject

VOLUME 80 cubic fest

R R

SRR

DESCRIFTION

RESTRICTIONS

LOCATION OF
RECORDS

NCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIFTION

RESTRICTIONS

LOCATION OF
RECORDS
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This series consists of reconds held in storage for the Office of the Director and docu-
ments the range of activities in which the Leboratory has been involved such as
reacior developmeant and high-energy physics ressarch. The ecords include files
related to human heakh research such as informafion on the development of an
ariificial kidney and flles related 1o the Instilutional Review Board, The series contains
administrative records and cormespondence files, reviews, and reporis,

This sarles containg privacy materal.

Argonne Mational Laboratony
Aecords Holding Cender, Bullding 4
Argonne, IL 60438

Federal Becords Cender
TA58 South Pulask|
Chicago, IL 60623
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ca, 1915—ca, 1953

Subject
approxirmately 1,500 cubic foal

Thasa records were created, identified, or collectad by the stalt of the Center for
Human Radiobsology. They documant efors 1o locate paraons with prior occupa-
fional, iatrogenic or experimental exposures to imtemally deposited radicactvity; the
resulls of those elfforis; and the meulis of dosimetdc, medical, and epidemiclogical
tollow-up of the subjects over a perod of years following first contact. The follow-up
sludies were focused primarly on radium, bt inciuded exposures to other radio
slemenis and radioactive subsiances that emified alpha particles. Among these weare
thorum, plutonium, amencium, and thomotrast. This senies 19 broken down into sub-
s@ries according to the iype of radioacthvity involved or to dstingulsh the follow-up of
a chaarly defined expanimental exposune from the follow-up of other radivm exposura.
The subsenes are: Austin Bruas; Ocoupational and latrogenic Exposura to Radium;
Elgin State Hospital Follow-up of Expermental Exposure to Radium; Occupational
Exposure fo Thorium; and Cther Radicelements and Circumstances of Exposure.

This series contains privacy materal.

Argonng Mallonal Laboratory
Environmenial Besearch Division
Building 202, Room AJS54
Argonne, IL 50439




i r _Chaprer 1. Marratives and Records Series—|nsttutional Areas Argonne Mattonal Laboratory

INCLUSIVE DATES 10431082
ARRANGEMENT Subject
VOLUME 3 cubic fest

DESCRIPTION This subseres contains malerals assembled by Austin Brues during his tenure as
director of the Argonne Biology Division and s successors, while ha was a stalf
mamber of those dedsions, as Medical Direcior ol the Center for Human Radiobiology,
and after hiz retirement. The subsenes documents Brues's professional medical
resaarch inferests and activities. [t has material on the state of knowladge about the
health effects of rediation and some material on the hazards of bendium and phrto-
niurm. These records were maintained by Austin Brues and wene incorporated indo tha
collection of the Center for Human Radiobiology in the late 1880s and early 19808
bacause they docurmant the activities of the sarly Argonne Laboratory and of the
Center for Human Radicblology. The subsaries contains letters, memorandums,
raports, professional papers, published arficles, news clippings, graphics, and charts.
i also includes comespondence with privals physicians and with Manhattan Enginsar
District and Atomic Energy Commission officials. (See Miscellaneous Austin Broes
Material.)

RESTRICTIONS This series contains privacy materal

LOCATION OF Argonne National Laboratory
RECORDS Ernvironmental Research Division
Building 202, Roam AJ54
Argonne, IL 80435
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NCLLUSIVE DATES

1 | 1 I
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18151883

ARRANGEMENT Subject

VOLUME
DESCRIPTION

RESTRICTIONS

51

LOCATION OF
RECORDS

Mumercal {case filas)

approcimately 1,470 cuble feal

Thesa records were created or collectad by the staff of the Center for Human Radiobi-
ology. They document efions to locale persons with prior oocupational or [airogeanic
exposure fo redium including the study of the mdium dial painters, They include
reconds ol these follow-up efforts including notes and comespondance; records of
medical examinations of subgects conducted by physicians employed by the Center
for Human Radiobiology; other medical records released by the subjects 1o the Cen-
ter; records of medical tests camried out on the subjects (e.g., blood chemistry, diag-
nostic mdiography, bone densitometry); records of the measurement of radicactivity
in the bodies of the subjects; records of the measurement of radioactivity in issues
of tha subjects (e.g., teeth supplied by the subjecis. or if the subject was examined
after deaih, of bone samples and soft issue); records of the measurement of radioac-
fivity in the urine or feces of subjects; records of request for the willing of the body for
sclentlic study afer death and of consent for those subjacts who granted parmisaion;
records of request for exhumation of flong) dead subjects and of consent by
naxt-of-kin who granted permission; records of consent of Bving subjects 1o paricipaie
in the study; budget proposals io DOE; materials prepared for presentation o review
commitess and comments recaived from them; published papers; records compiled
by employvers such as personnal records and workplace radiation surveys; x-ay flilms
from diagnostic x-ray examénation; raw data from analyiical procedures; vanous
schadulas:; and olher perinent information.

This sefies contains privacy matersal.

Argonne Mational Laboratory
Enwironmenial Research Division
Building 202, Room A354
Argonne, L 50438




Chapter 2. Marratives and Records Series—Institutional Areas: Argonne Mational Laboratory

ARRANGEMENT

VOLUME
DESCRIPTION

REETRICTIONS

LOCATION OF
RECORDS

INCLUSIVE DATES
ARRAANGEMENT

VOLUME

RESTRICTIONS

LOCATION OF
RECORDS

ca. 1850-ca 1883
SubjectNumerical {case filas)
Alphabetical (individual subject files)

2 cuble feal

The records wene created or collectad by the staff of the Center for Human Radiobiol-
ogy. Thay document attempts 1o locate persons who had been injected with radium
as an experimantal therapy for mental disorders. The axpeniment was conducted in
the early 18308 many years before the formation of the AEC or Argonne National
Laboratory, The records contaln Informasion on the radium contant of most of the
subjects located, medical information relating 1o the subjects” admission 1o the state
mantal hospital, the results of pariodic madical examinalions, the cause of death for
deceased subjects, and the deaih cestificale. The files contain onginal records cre-
ated at Argonne Mational Laboratory as well as copies of other reconds.

This seres contains privacy material,
Argonne Mational Laboratony
Erwironmental Research Division
Buliding 202, Room A354

Argonnea, IL 60439

T e b e e L e, Tk L ¢
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ca. 1935-ca. 1985

Subject
Numancal (case files)

approximately 20 cubic feet

These records contain nformation on the follow-up study of thorum deposited in
humans whane axposung was incidental 1o thorium rafining and gas mants manufac-
turing operafions. This work was funded by the Muclear Regulatory Commisgion
undar tha tile “Health EMects of Industrial Exposura to Thorum.” The eforts of tha
Center for Human Radobiology were similar to those described in the subsanes
Occupational and latregenic Exposure to Radum and consequently the types of
reconrds ane simllar. Some specific diferences were the absence of a full skeletal
diagnostic x-ray examinafion, the absence of bone densitometry, and the addidion of
lung function lesting. (Ses Heallh Effects of Exposure to Intemal Radioactivity: Occu-
pational and latrogenic Exposure to Radium Subseries)

This seres conlains prvacy matanal

Argonna Mational Laboratory
Emvironmental Resaarch Division
Building 202, Room A354
Argonne, L 60430




Human Radission Experiments. The COE Roadimap co the Story and the Reconds

INCLUSIVE DATES ca. 18451585

ARRANGEMENT Subject
Mumerical (case fias)

VOLUME approosmately 5 cubsc foal

DESCRIPTION These records were created or colleciad by the stalf of the Center for Human Radiohi-
clogy in the course of dosimatrie work on parsons exposed o a varety of mdioactivity
including incidentsl exposure, saff employmant, or medical procedures that Inolved
use of a mdiographic confrast medium called thorotrast. They includa records of tha
measurement of rmdicacivily in the people and their excrata, plus amy medical infor-
mation that the subjects may have authorized for release fo Argonne. Such radioele-
mants and substances as protactinium, thorotrast, plulonium, amencium, and stron-
tium ware amaong those included in this work. They also Include any past records
padinent to the subject matter (e.g.. the radioactivity associated with thorotrast).

RESTRICTIONS This saries contains privacy material.

LOCATION OF Argonna MNational Laboratory
RECORDS Enwironmental Research Division
Building 202, Room AS354
Argonne, IL 60433

VOLUME 5 cubic fest

DESCRIPTION This seres consists of administrative records from the closing years of the Center for
Human Radiobiology and document the management and coseoul of the project
during this period. The records include material iransmitied to the Environmantal
Ressarch Daision when responsibility for the Center was transfermed fo that Division
from the Division of Biologlcal and Medcal Research in 1881, as well as records
generated thareafter.

RESTRICTMONS This saries conlaing prvacy mabtarial.

LOGATION OF Argonne Mstional Labomatony
RECORDS Environmental Research Division
Building 203, ER Division Office
Argonne, L 604308




Chaprer 2. Marratives and Records Seres—{nstitutional Areas! Argonne Mational Laborabory

mnu.rlm ca, 1. 1883
ARRANGEMENT Subject
VOLUME 20 cubic feet

DESCRIFTION Thesa are records stored in tha Center for Human Radiobiclogy archives that ara not
covered by the other reconds series descriglions. They include miscellaneous adminis-
trative and scientific records: for example, two 1844 notebooks from the Metallurgical
Laboratory provide log sheets of information on occupational radialion exposure and
data on personnal measurements made such as blood samples drawn from the em-
ployees 1o monfior blood reactions to the radiation environment. The records also
include extanshve information on a study of lung cancar morality in the state of Penn-
sylvania, carried out by the Canter in the lale 1880 for the Depanimant of Enargy.

RESTRICTIONS This series containg privacy matenal.

LOCATION OF Argonne National Laboralory
RECORDS Environmental Research Division
Building 202, Room A354
Argonne, IL 60438

stifutionsl Review Board Records . .
INCLUSIVE DATES 1971—present

ARRANGEMENT Chronological (Legal Depl.)
Subject (Medical Dept.)

VOLUME approximately 3 cubic faet

DESCRIPTION This series consists of the records of the Argonne Institutional Review Board. Two
gets of reconds are maintamed, one by the Committes Secretary for the Legal Deparni-
ment and the other by the Committes Chaiman for the Medical Depanment. The
records contain minutes of meetings; comespondence between members; memos;
letters confirming the appoiniment of the Chalrman and members; materials sulbmill-
tad to the Committee for review; and a variaty of ather information considarad perti-
nant 1o the nterests or lunctioning of the Committes, The records include brief infor-
meafion on all ressarch projects submitted to the IRB for review. These projects have
been funded by a variety ol sources, incleding the Depariment of Energy and its
predecessors, ihe Mational Instiiutes of Health, the Nuclear Regulatory Commission,
the Veterans Administration, and the Intemational Atomic Enargy Agency.

RESTRICTIONS This series contains prvacy matenial.

LOCATION OF Argonne Mational Laboratory
RECORDS |Legal Department, Bulding 201, Second Floor
Maedical Departmant, Building 201, First Floor
Argonne, IL 60433
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RECORDS
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ca. 1870-ca. 1882
Subject
approximalely 0.3 cubic fool

Consgist of adménisirative documenis, progress reports, grant proposals, awand rec-
ommendalions, publcation reprints, and miscellansous research records o work
camied out in the nuclear medicine program. The records have information that helps
io define the scope of the nuclear madicine progrem and the significant collabomtions
with medical institutions who conductad human subsect experiments with materials
produced at Argonne,

This seres containg privacy matedal,
Argonng National Laboratory
Chamistry Division

OHica Bulding 200

Argonne, IL 60433

MESTITLE Miscollancous Austin Brues Matortats

IH-I:I...I.HI'H'E DATES
ARAANGEMENT

VOLUME
DESCRIFTION

LOCATION OF
RECORDS

ca. 18592-ca. 1982

Subject (correspondence files)
Author (reprinis)

40 cubic feat

Thess ane records created and collecied by Austin Bruss during his lifetime. Bruss
wias thi first director of the Argonne National Laboratony Biology Division and a mam-
ber of the Metalurgical Laboratory staff. They are the residuum of a karger coliection
that was reviewsed by members of the Center for Human Radicbiclogy in the late
1880s and early 1990s. The staff of the Center selacted items for integration ino its
own collection and desiroyed others thal were considered Irrelevanl. This serles
inciudes comaspondence files containing letters, memarandums, notes, rip reports,
and ectures. Tha sanes also ncludes an axtensive collaction of journal article mpnints
retated to Brues” professional imierests in the health effects of radiation and Sology,
laboratory notebooks, siides, and phatographs. A folder title listing is available to this
senes, (See Health Eflects of Intemally Deposfied Radicactivity: Austin Brues Subse-
ries.}

Argonne Mational Laboratony

Emvironmental Reseanch Division

Building 202, Room A354

Argonne, IL 60439




= L Marmatives and Records Series—institutional Areas: Masional Laborstory
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MOLUBYE DATES ca. 15B85-ca. 19‘52
ARRANGEMENT Subject
VOLUME & cubic feat

DESCRIPTION This seras contains information about the measuremant of lead in vivo by an axtamal
imadiation method. The conceniration of lead in bone of the tibla was measzured in 51
military personnel by directing an external beam of x rays at the leg and measuring
ihe scaftered radialion. The work was par of a study to evaluste the effects of lead
exposure among anillerymen when firing weapons, sponsored by the LS, Amy
Ressarch and Development Command. The sludy and lis resulis are describad mone
fully in a report entitied Lead Exposures and Blological Response Among ULS, Army
Artifarymen, released by the Armmy Medical Resaarch and Development Command,
Inciuded in this sefes are administrative, research, data, analysis, and reporting
records.

RESTRICTIONS This seres contains privacy material.
LOCATION OF Argonne Mational Laboratory
RECORDE Center for Mechanistic Biology and Bictechnology
Bullding 202, Room B2T3
Argonne, IL 60435

TLE Metabolism and Doslmetry of Radon .

I'ELI.IH"I"EMTE:E 1882

ARRANGEMENT Subject
VOLUME approximately 0.3 cuble fool

DESCRIPTION This senes contains adminstrative and ressarch records, including data, from a piliot
siudy done by Argonne in response to growing awareness thal radon coniributed
mane to natural background radsation than had been recognized. Thens was specuta-
tion that radon daughtars might contributa 1o the nek of cortaln lnesses Bul ittke was
known about radon’s distribution or retention in the body. Six employees of the Center
for Human Radiobiclogy stayed cvemight in the home of B coworker where madly
elevated levels of radon gas had been found. They were then measured for radon
content and exhalation rate at Argonns.

RESTRICTIONS This seres contains privecy material,

LOCATION OF Argonne Mational Laboratory
RECORDS Ernvironmental Research Division
Buliding 202, Room A354
Argonne, L B0435
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ARRANGEMENT Alphabetical by name of employes (radiation protection records)
Subject and chronological (committee files)

VOLUME approximately 0.3 cubic foot
DESCRIPTION These records consist of oocupational radiation exposure data and a Mesallurgical

Laboratory internal memo describing the msearch and its contaxt, and presanting
results. The records prowde Information on a human radiation exparimeant involing

tha ingestion of a plutondium containing solution by six employess of the Metallungical
Laboratory on May 13, 1948,

RESTRICTIONS This series contains privacy matarial,

LOCATION OF Argonne National Laboratory Argonne National Laboratory
RECORDS Environment, Salety and Haalth Records Holding Centar, Bullding 4
Division, Bullding 201 Argonne, L 60439

Argonne, L 60439

T SERESTILE Aadiation Protection Reeords |

NCLUSIVE DATES  cq. 1845—present

ARRANGEMENT ([See subsenes descriplions)
VOLUME approximately 155 cubic faet

DESCRIFTION Tha mcords in this serles are from the radiation protection program of Argonne, and
to some axtant, of the Matallurgical Laboraiory. The senes consists of four subse-
rios: Bioassay, Intermal Dosimatry, Personnsl Monitoring, and Administrativa.

RESTRICTIONS This seres confains privacy maltenal

LOCATION OF Argonne Mational Laboratory
RECORDS Argonne, IL 60438




Chapter 2. Marragves and Records Series—Institutional Areas; Argonne MNagonal Laboratory

Hﬂm DATES ca, 1545—!.‘-5- 1887

ARRANGEMENT Chronological (logbooks)
Alphabetical by name (cards)

VOLUME 20 cubic feet

DESCRIPTION These records consist of approximately 80 logbooks from the bicassay programs of
the Metalurgical Laboratory and Argonne Natonal Laboratory plus record cards which
summarize the data in the logbooks. These reconds give the type and amount of
radioactivity In biological samples from the employess and other pemons for which
sample analyses were requested, as part of the adiation protection or assay pro-
grama of the Mat Lab, Argonne, of the equesting inatitution. The logbook sntries
identify the sample type; the person submitting it; the type of radioactivity, radiciso-
tope, or mdicelement for which the mdiochemcal analysis s being carted out; and
raw data on the results of measurements made. There may be some brief explanalory
irformation on the mason for he analysis, and codes ware ganarally used to distin-
guish routine, special request, repeal samples, elc., from one another. Notebook
Mumbar 1, also marked as Metadlurgical Laboralory Motebook 5850, contains the data
for the piulonium ingestion experimeni that was initisted May 13, 1948, af the Metal-
lurgical Laboratory. The notebooks also comtain information on exposures o employ-
ges that occurred through routine and accidental operations. It s unknown whether
the nolebooks provide aralvees for samples, othar than those almady noted, that are
from sublects in human expanmants. Thea summary record cards provide dupbcate
inforrnation on the May 13, 1946, experimant and other Eamples.

RESTRICTIONS This series contains privacy materal.

LOCATION OF Argonne Mational Laboratory
RECORDE Records Holding Center, Building 4
Argonna, IL 60438
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INCLUSIVE DATES ca. 1945—pr55|!r|1‘
ARRANGEMENT Alphabetical by name
VOLUME 50 cubic feet

DESCRIPTION This seres conglsts of exposure records for employess who wers issued parsonngl
monitoring badges for the measurement of exdernal radiation exposure,

RESTRICTIONS This senes conlalns privacy rmstarial.

LOCATION OF Argonne National Laboratory
RECORDS Emvircnment, Safety and Health Divislon
Personnal Monitoring Growp
Building 202, R Wing
Argonne, IL 60430




LOCATION OF
RECORDS

' The DOE £ e and the Racord
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ca. 1850-ca. 1987
Subject
B0 cubic feal
These are adminesirathve records of the ragiation prolecton program at Argonne. They

consist of routine repons, eview documents, and comespondence, These reconds
contain infoarmation aboul research acinviles that ireclved radiation, as seen from the
perspective of the radiation protection stalf who provided support through the issu-
mr:dpnmmm dosimelry badges, review of designs, follow-up on accldents that
ocoumad, ale.

This saries contains privacy materal.

Argonne National Laboratory
Argonne Reconds Hodding Center, Building £
Argonne, L 60439

VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

Tdcords: Interndl Dosimelry Subseries = |

ca. 1950-—present

Chronological (cormespondence and subject files)

Alphabetical (indwvidual exposures)

approgimately 25 cubic faet

This series consists of records of the occupational internal dosimetry program at
Argonne National Laboratony, axcluding the bicassay reconds in the Bicassay Subsea-
res. Tha records include computer listings of data, subject matier files on accidental
radiafion exposures, records of exposure for individusl employees by name, come-
spondence, sic. The records include dose values for employess who wars subjscts
in the Matonal Cancer Institvie supporied study of dose mieractions belween passive
smoke and radon gas. it |8 unknown whether the records contain information on other
shudies in which employees paricipated as subjects.

This saras contains privacy maledal.

Arponna Natonal Laboratony
Environment, Salety and Health Division
Dosimetry and Analitical Services Section
Bulkding 200, F Wing

Argonne, IL 50439
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LOCATION OF
RECORDS

RESTRICTIONS

LOCATION OF
RECORDS

Chaprer 1. Marratives and Records Seres—inatinunonal Areax Argonne Mational Laboratory
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epproxmately 5 cubic fest

This seres consists of administralive and ressarch records, including data, relating
to the exposure of human subjects fo radon daughter products in an exposure cham-
ber. A proposal was made and funded by the Maonal Cancer Institule o study the
possible modificaton of radon daughter exposure at home from passive smoking. In
order to interprel data collected by body counting in the fielkd, it was necessary 1o
establish a method for distinguishing between radon daughter products deposited in
the lungs and those deposiied on the skin and clothing. To do 8o, Argonne amployess
ware exposed in a chamber containing radon gas and daughter products and then
meaasured in a whole body counter to determine radon dawghter uptake, In some
cases subjects breathed air free of radon and radon daughier products; in others they
breathed air in the room. By combining different exposure regimes it was possible fo
gain understanding of the division of mdon daughter product activity betwaen the
clothing, skin, and lungs.

This safes coniains privacy matenial,
Argonne Mational Laboratony
Environmental Research Division
Buliding 202, Room A354

Argonne, IL 60433

ANL TechnicatRegorts | 0
184 5=prasen!

Alphanumera by mpart numbear

208 cubic feet

This series consists of sclentific and lechnical reports crealed by ANL employess and
their subcontractors to fulfill contractual requirememts. These records document
research and development pardormed by or for ANL. They include topical, progress
{quanerdy, samiannual, and annual), final, administrative, and special-intensst eporis,
and conference procesdngs. Progress repons of dvisions thal conducted biomeadical,
human health, and emdonmantal reseanch ane part of this sefes. Copies of most of
these reports ar also avallable from DOE's Oifice of Sclentific and Technical nioe-
maticn (OST1). These repors provide descriptions of work that was completad or in
progress duning the reporting perod and includa progress reports issusd by the
Center for Human Radiobiciogy on the follow-up of humans exposed to radioactivity.
Some classfied technical reports exist at the Laboratory and are maintained sepa-
rately.

This serles containg privacy materal,

Argonna Mational Laboratony

Technical Information Services Depariment

Building 316, Room A136
Argonne, IL 80439
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DESCRIPTION

LOCATION OF
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1Blﬂ-—pmaum
Alphanumenic
284 cublic feet

This seres consists of technical notebooks Issued by Argonne National Laboratory
and its predecassor, the Metallurgical Laboratory, 1o employees and contractors to
record expanmental procedures and data; schentilic and technical ideas and conoepts;
bacture and saminar notes: and other information. Also included are several logbooks
which, In addion o use as linding aids for the lechnal notebooks, provide informma-
tion on the hiztory of the notebooks, (e.g., when izzued, names of users, when re-
fumed, when declassified, and other information). The loghooks provide information
on the organizational structure of the Metallurgical Laboralory. Thesa records occa-
sicnally identify subjects or hospital patients. Thay were the working documants of tha
holders and therefore describe what projects they were working on, and what they
thought impordant. For example, a notebock of A.5. Stone containe mention of the
need to gain information on plutonium metabolsm from humans, and seems fo antic-
pate the plutonium injection expardments that were carfed out al various locations
during 1845-1947. Some classified laboratory notebooks exist and are malntained
separately.

This senes contains privacy materal; some notebooks have radicactive contami-
ki,

Argonne Mational Laboratory

Technical Information Services Deparimant

information and Publishing Division

Building 318, Hoom A138

Argonne, IL 60432

SR A R

LOCATION OF
RECORDS

This sefes consksls of a complete s=i of the Argonne News, a parodic news pubication
of Argonne Mational Laboratory, Argonre Mews prints arficles on resaarch conducted
at the Laboratory, articles on Argonne history, and articles on general subjects of hu-
man interest. Some arficles discuss the work of invesSigators known to have been
engaged In human subjects research, such as an anicle describing a visit of
Marshallese Islanders to Arganne lar whole body counting.

Argponne Mational Laboratory
Office of Public Affairs
Building 201, Second Floor
Argonne, L 60430




The Site Today

BrooxHAVEN MaTionaL Lasorarory (BML) is a
multiprogram research lboratory owned by
DOE and located on 5,300 acres on Long Island
near Upton, NY. The aboratory is managed and
operated by a consortium of universities known
as Associated Universites, Inc., (AUI) under
contract with DOE. Approximately 3,300 em-
ployees work at BML along with over 4,000 an-
nual visiting researchers. With an annual budget
of about $400 mellion, the Laboratory conducts |
basic and applied research in the physical, bio-
medical, and emironmental sciences, as well as
in selecved energy technologies,

Fipare 17, A suterals moded of e ruciear reacoor used for el
el and Lrssrve o B ookhaeen Hatons Labormsny

Brookhaven was unburdened ;-i:h t_h:
secrecy resirictions placed on many facili-
fies with wartime legacies.

Brookhaven is the location of several “big ma-
chines” The Alternating Gradient Synchrotron

i5 a particle accelerator used o probe the essen-
tial structure of matter. A High Fux Beam Reac-
tor produces newtron beams for use in various
research efforts. The Mational Synchrotron Light
Source |3 the world's largest Bcility for sclentific
research using imaging x-ray, uloravicket, and in-
frared radiation. A Scanning Transmission Elec-
tron Microscope permits detaibed study of

avomic structures, A Relativisoe Hesvy lon
Collider, opening shortly, will accelerate ions to
the speed necessary to simulate condithons in-
volved in the creation of the universe.

Site History

AUl proposed the creation of Brookhaven in
1946 as a kboratory to facilitae cooperaton be-
tween universities and the Federal government in
performing research in physics and nuclear sci-
ence. Camp Upton, an Army training center and
rehabilitation hospital, was selected as the site, In
1947, the AEC negotiated a contract with AL wm
operate the Laboratory, Brookhaven was one of
the first facilities dedicated to nuclear research in
peacetime. As 3 result, it was unburdened with

Fipere 18, A paties receiving treatment 2t Srookdaven Medical
Pogaromant: Foupeal (circa 1)

the secrecy restrictions pliced on many facillties
Brookhaven's Graphite Research Reactor, which
opened in | 950, was one of the world's first nu-
clear reacrors available for nondeferse ressarch.
Two years later, the Cosmotron began opera-
tion, eventually becoming the first particle accel-
erator to achieve one billion electron vols, A
Tandem Van de Grasff electrostatic accelerator
also was built and used to study the mechanics
of nuclear reactions and the structural com-
pounds of nuclei, The Alternating Gradient Syn-
chrotron began operations in 1960 and strongly
influenced ressarch that led o three MNobel

Prizes In high-energy physics.
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Human Radiavion Experiments; The DOE Roadmap to the Story and the Records

Brookhaven researchers have also worked in
various other fields. Laboratory chemists doing
solar neutrino experiments during the | 960s
prompted reconsideration of stellar evolution
theories, The aboratory has studied energy pro-
duction and conservation, including the use of
natural thermal storage in building construction.
Brookhaven also conducts specal materials re-
search and has played an important robe in nu-
deear reactor safety research.

Health and biclogy activites have besn a continu-
ing element of the Laboratory’s program. During
the 19608, Brookhaven physician George Cotzias
wzed the drug L-dopa to successiully oreat Parkin-
son's disease. The medical department has moni-
tored the heakth of Marshall slanders exposed to
radicactive fallout from the 1954 Castle-Bravo

nuClear weapons test on the Bikini Amdl, Since

then, Brookhaven physicians and health physicists
have made annual trips to the shnds to monitor

the health of exposed persons.
Site Human Radiation Experiments

The Brookhaven Medical Department has per-
formed much human research. As at other sices,
the department’s initial role was to provide oc-
cupational medical services. A major clinical re-
search program began at Brookhaven in | 548,
when Congress appropriated funds to the AEC
specifically for cancer research.

A major clinical research program began

af Brookhaven in 1948.

The first patients came 1o the Brookkaven hos-
pital in 1949, From the outset, the Laboratory's
Medical Department used the hospital for exper-
imental diagnosis, treatment, and research.

One of the major experimentzl programs, begun
in 1751, was boron neutron capture therapy
(BNCT). Boron compounds were injected into
patiants with untreatable brain tumors, and the
patients were posiioned by a reactor port (o
receive neutron beams, Since boron attracts (or
“captures’ ) neutrons, [t was hopad that the
technigue would allew karger doses of radiation
to be applied o tumors without damaging
healthy tissue. The reatment was not successiul
and the clinical program ended in 1961 after
treating 45 patients. Changes in technology have

&d

| recently led to renewed Interest in BNCT. In
September | 994, a Brookhaven research facility
| closed to patients for over 2 decades was re-
commissioned and a modified version of the
technique was used on one patient under an ap-

Fagurn | ¥, Sunly of crbahpdrine-ipid metabelism s Brookhsen.

. Some of the first Brookhaven padents particl-

pated in studies involving the use of iodine-| 31.
From 1949 through 1961, researchers used
iodine-131 to weat cancer and Graves” Disease; in
tracer doses for in wve thyrold counting: and as a
label for serum albumin to detect blood plasma
turnover rates. Brookhaven researchers also used
carbon-14 to study metabolic pathways and the
interrelationships of carbohydrate and &t metab-
olism with glucose oxddation, Most of tha labora-
tory's studies had a link to cancer research.

[ The Medical Departmeant has also worked in ar

eas other than cancer research. During the 1950s
and | 960s, the department did diabetes research;
other investigadons focused upon the effiect of
radation on humans, animals, and plants. Isotope
tracers werg given to Brookhaven hospial pa-
tients for metbolic studies. In the early 1950,
the department did exparimants on children with
a degenerative kidney disease by using sodium-214
and radiciodinared human gamma globulin, The
experiments were performed to study the affect
of these radicactive agants on the kidney and kid-
ney functions. Brookheven has akso used radicac-
tive chymidine, a constituent of DNA, that carries
the ganes, to measure the life af various
kinds of cells. Individual site experiments are de-
tailed in Chapter 3,
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Human Radation Expenimencs: The DOE Roadmap to the Story and the Records

The Brookhaven hospital closed in 1974, as did | There are, however, some gaps in the documan-
the two other AEC cancer research hospitals. tation. Few programmatic records exdst for the
Monclinical biomedical research has continued, | boron-neutron capture therapy treatments at
and currently includes studies of cancer, bone | the fadility during the 1950s and | %60s. A com-
disease, and the effects of exposure to radiation | plete picture of site practices and polices for
and other energy-related agents. Major studies | patient selection, informed consent, and experi-
of brain seructure and the processes associsted ment authorization is lacking. Morecver,

with cocaine and alcohol addiction are also in | Broockhaven has yet to bring its records fully

progress. | under intellectual control through an effective
| records program. The records that have been
Site Records Collections | found to date remain in hboratory custody and

Brookhaven has good documentation for its role | 0TS 4= some limitations on access.
in human radiation experiments. Mast of these

files are in the custody of the BML Clinical Re-

search Center, They include periodic reports of

the Meadical Ressarch Center, minutes and agen-

das for dlinical oversight committees, and Pro-

posal and Authorization for Research or Devel-

opment Forms (Form [BY). Also extant are vari- |

aus indexes and listings decumenting hasplial

treatments and research activities. Perhaps the

miast significant record series are those that

cover study protocols and human subjects re- |

ssarch policies, [
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RESTRICTIONS

LOCATION OF
RECORDS

Record hype; chronologically thereundear
5 cubic feet

These are the minuies and agendas for clinical oversight committess, which include
the Executive Commites, Goveming Body, Madical Records Committee, Patient Care
Committes, Infection Contral Commities, Medical Stafl Committes, and Madical Came
Evalpation Committes. The Medical Records Commitiee spans the period bafwesn
1855 to 1968, The seclions are divided by year and sach year conlalns: memoran-
dums of committea membership; commities mesting minutes; and BNL Hospital
Clinical and Statistical Summan’ Shoets which have sampha foema, dralt forms inchud-
ing one on Authorization for Release of Clinical Information, proposed rules and
regulations, coptions for isolope index cards, evaluation of patient laboratory forms,
and samples of approved patient consent forms. The Goveming Bady records begin
in 1857 and contaln bylaws and minutes of the goveming Board of the medical re-
geanch cenber hospital of BNL; memorandums; forms for inflation and review of tha
clinical imvestigative program; forms for administration of mdicisotopes to humans;
and draft medical records. The Medical Stafl Committes operated from 1960 to 1974,
and was superseded by the Executive Commities, which is documented by instruc-
fions for the oparation of the hospital; bylaws, rules, and regulations for the medical
slaff; memorandums relating to complance with the policies of accreditalion associa-
tons, including the Federal regulations on health Insurance for the aged. Madical
Cam Evaluafion Commities records ame from 1871 and coniain information on patient
cane evakmations.

This seres containg privacy matenal

Brookhaven Mational Laboratory
Clinical Resaarch Canler
Buikding 430

Lpton, NY 11873
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RESTRICTIONS

LOCATION OF
RECORDS

—SENES TE Al

A, 1850—ca. 1874

Record type

17 cubsc faat

This material consists of records maintained by Dr. James Roberizon during his
tenure at BML from 1850-1874. Roberson served as the head of the BML Medical
Division and, after lsaving BNL, &8s head of the DOE Office of Heslth and Emdronmian-
ial Resaarch in Washington, DC. Included are 10 boxes of Roberdson’s office chrono-
logical and subject files, as well as seven baxes of assored patient data. The office
files discuss vardous aspects of Robertson's administrative duties as well as his
professional acthities, Toplcs discussed include acquisition and distibution of isg-
lopes, operation of the BNL hospital, proposed and ongoing studies, and Robertson's
involvement with other projects and programs such as the Armed Forces Special
Waeapans Project. The patient data references boron neutron caplure therapy, Parkin-
son's disease pafents, and growth hormone studies. The data is in the form of chars
and obaervation logs and ofien containe quaniitative measurements of dosages, vital
gigns, and ciher mdicators.,

This series contains privacy malerial,

Brockhaven Mational Laboratory
Clinlcal Research Cenler
Building 420

Upton, NY 11873

rid TN P LAY Ty FEt s o

AESTRICTIONS

LOCATION OF
RECORDS

19571962
Alphabetical by patient
0.25 cubic foot

These forms periain to patients receiving isctopes. There are a few handwritten
memos dispersed throughout this senes from physiclans concerning the isciope
administration forms, Each form contains personal information about the patient and
oliher imformation including: diagnosls, expacied |ongevity, rmproductive sintus, BML
physician, and |sotope o be administered. The forms also have an approval date and
aro signed by the chairman of the Medical Dapartment. In addition, for some patients
there are addenda o the reguest for authonzalion fo use isotopes.

This sares containg privacy matedal,

Brookhaven MNational Laboratory
Clinical Research Canlar
Building 450

Upton, NY 11973
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VOLUME 0.25 cubic foot

DESCRIPTION This series is a fist of ai published articles by members of the Medical Department.
There is a list of authors with corresponding BNL reprnt numbess. Some of the pages
give the joumal name and the citation bul most have only the title of the study, the
ressarchers name and the BML number. Tha BML Clinical Ressarch Center has all
the aricles cormesponding to this llsl of publications, The hist (s an ald in locafing
pariicular published aricles corresponding to any research activity conducied by BNL
ressanchers, including expenments involving human sublects.

LOCATION OF Brookhawen Mational Laboratory
RECORDS Clinical Research Centar
Building 450
Upton, NY 11873

INCLUSIVE DATES 19501994
ARRANGEMENT Chronclogical
VOLUME 10 cubic faet

DESCRIFTION Thiz saries contains profocols for approved human studies projects. Starting in Janu-
ary 1850, the protocols consist of brief memomandums from the BNL Commities on
Use of Radioactive Eofopes in Human Subjects staling that the commiffes has
granfed approval for the use of a particular eotope n human subiects. Thare are also
memorandums, from physicians fo the commities, describing their study proposals.
Other types of comespondence include letters from the [sotope Division at Cak Ridge,
TH, to BML requesting further informafion on an application or stafing that certain
appications for proposed studies will ba forwarded to the Subcommettes on Human
Applications at Oak Ridge; and leffers on BNL collaborative projacts, written bath by
BML rassarchers and by resaarchars af other institutlons. Also included @ an ndax
of requests for use of isotopes in humans; and supplemental requests for projects.
Each proposal to study radioactive isciopes in humans reconds the number of pa-
tients, purpose, Bolope, dosage, and ofher physicians involved in the study. Each of
thess proposals s a separate expariment and saveml contain charts, graphs, photo-
graphs, and reprinis of loumal aficles. From 19864 the forms change to Inftiation of
Reviesw of Clinical Investigative Programs from physicians at BML to the Commities
and mamommndums of approvals from the Commities on Clinical Investigations and
Uses of Radicisotopes.

LOCATION OF Brookhawen MNatanal Laboratory

RECORDS Clinical Research Centar

Building 480
Upton, NY 11873

[




Humar Radiation Experiments: The DOE Roadmap ra the Srery and the Records

B g R e s B R TR e TR P T SN T
hr'::n.- s deidies :3{:- b it it attcboa b e et el ."I_.:.::E'E!f;.r—:lﬁiﬁ?ﬁj!'frﬁ’Irh‘llJ W 2 ! -

IMCLUSIVE DATES {947-1083: 19701573

ARAANGEMENT Chronological

VOLUME (.25 cubie foot

DESCRIPTION Thesa records consist of two subgroups. The earker group perans io the implamen-
tation of human subjects research policies af the Brookhaven Medical Research
Center. Included are minutes and agendas for medical stafi mestings; AEC isolope
circulars; comespondence with AEC program offices, including the |sotopes Branch
and the Daviglon of Biology and Medicing; and internal BNL memorandums, Subjects
covered include policies regarding relations with local dociors, AEC policies for use
of motopes on human subjects; madical ressarch programs; and astablishmant and
operation of the lbcal Botopes commities. The primarny subject partains to astablish-
ment of the Brookhawen Chnical iImvesfigation Radiosotope Committes in compliancs
with Depariment of Health, Education, and Wellare reguirements for institutional
review of propesed human studies,

LOCATIOM OF Brookhavaen Malional Laboratory
RECORDS Clinical Rasaanch Cantar
Buikding 490
LUipicn, NY 11873

_SERIES PILE sotapeidex Cards || |- DR

" IMCLUBIVE DATES: 10501957

ARRANGEMENT |ndex type
VOLUME 0.25 cubss fool

DESCRIPTION This serea consists of two mdexas relating 1o BNL hospéal patents. The first is a
collection of 5 by 8-nch oange cards flad by Isotope name {e.g., boron, carbon,
iodineg). Included is patiant surname, unit number, sex, age, number of imes adminis-
tered, doctor, and general remarks. The second index s labeled "Log of Radicactive
Administrations to Patients,” and is filed chronologically by date of administration.
Inchudad & the name of patiant, isotope, dose, and how administersd (a.g., fracer,
thermpeutic, intrapentonsal, ntravenous).

RESTRICTIONS This seres confaing privesy malaral.

LOCATION OF Brookhaven Mational Laboratory
RECORDS Clinlcal Reaearch Center
Buiiding 490
Uptarn, NY 11873
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ARRANGEMENT Mone
VOLUME 0.25 cubic foot

DESCRIPTION This saries conlaing a varety of Madical Ressarch Center fonms, Moatl of thase are
blank. The forms inclede: hospital forms, medical record forms, dietary forms, phar-
macy forms, industrial medicine forme, research forms, cinical chamistry forms, and
ricrobiology forms. Other documents include charis; forms for progress notes; x-ray
axam requests and reports; cccupational therapy requests; nurses admission reparts
and notes; supply lorms; lemperaiure and pulse charts, adverse drug reactions,
nuclear medicine examinalion requests; release of clinical information; applications
for participation in a clinical ressarch program; history and physical sxamination
forms; discharge summaries; isolope radiation summaries; consent on admission to
haspital forms; intermal isotope radiation summanes; and consant for procedurs,
study, or drug under clinlcal Investigation.

RESTRICTIONE This sares conlains privacy matenal.

LOCATION OF Brookhawven Mabional Laborstory
RECORDS Clinical Resaarch Cenfer
Building 490
Upton, WY 11573
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INCLUSIVE DATES 1048-1963
ARRANGEMENT Chronclogical
VOLUME 0.5 cubic foot

DESCRIPTION This series consisis of three bound volumes of the quarery and annual repons,
which are medical, scientific and administrafive progress reporis of the Medical Re-
saarch Cenlar, Each rapont has a genaeral introduction and then (s divided into the
divissons of the Medical Center, Divisions include Medical Practice, Divislon of Pathol-
ogy, Hospital Division, Division of Bacteriology, Division of Biochemistry, Division of
Fhysiology, Division of Industrial Medicine, Genelics, Division of Physiology, and the
Division of Medical Physics. Mot all of these divisions are represented in each prog-
ress reporl. Some progress reporns alao have ihe acinities of the Assocmaied Uinnersi-
thes, a list of officers and sclentific staff, list of publications and papers presanted.
Some progress repons conlain omganizational charts, discussions of advisony commit-
tees and major lacilfies. Each of the sechons contalns information on resaarch,
medical, and sclentific activities. Tha sactions contain information on animal and
hiuman spad msniation,

o S

LOCATION OF Brookhaven Nafional Laboratory
RECORDS Clinical Research Center
Buikding 430
Upton, NY 11973
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ot MCat Flacrrde 1 e

Thcrusin r . ke s i el s R R S
INCLUSIVE DATES 19401204

ARRAMGEMENT MNurmoric
VOLUME approximately 370 cubic fest

DESCRIPTION Each paben! treated at the Medical Research Center has a file containing medical
records; there are about 13,000 individual files. The Medical Canter treated a variety
of cancers. mostly they Specialzed In brain wmors and thyrold carcinoma. The liles
contain personal information on the patent, the treating physician's notes, laboratory
records, consent forma, medical follow-up notes, a list of the types of radiation the
person was exposed to, hospilal authorization forms, auvlopsy records, order forms,
medication forms, photographs, charts, and graphs. Most files also contain & corre-
spondence section that contains copies of letiers between the medical stafl and the
patiart, of, in tha case of children, the patian's parenis.

RESTRICTIONS This senes contalns privacy material,

iad s TR

LOCATION OF Brockhavan Nalional Labomatory
RECORDS Ciinical Research Center
Buiding 450
Upton, NY 11873

T SERES TITLE Phyefoian Jndex Gards | T
INCLUSIVE DATES TEIE-—1BE-9

ARRANGEMENT Alphabetical by physkcian
VOLUME 0.25 cubss foof

DESCRIPTION Each card has the physician's name, the unit numiber, the patient's names, and treat-
ment results. Poating to the cards was incomplete fo 11/58, but from 1/1/58 10
12/31/85 posting ooccurred on a regular basis. From 1865 to 1867 indexing was in-
complete. Five additional categories ol cards are also present. These calegores
cover diseases and each contains a few cards with patient information. Categories
are asthma, bronchifis, granulomaious, ibergiass, small airways, emphysama, and
deformities, These cards contain names and other patient information.

RESTRICTIONS This seres containg privacy material.

LOCATION OF Brookhaven Mational Laboratory
RECORDS Clinical Reseanch Center
Buiiding 490
Uplon, NY 11873
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MOCLUSIVE DATES {Q60-ca. 1877
ARRANGEMENT Chronological
VOLUME 2 cubic fsal

DESCRIFTION Thesa formsa were usad by BNL (as well as other DOE contraciors) 1o propoas ne-
search projects and receive funding from AEC/DOE program offices. Included for
each project is fitle, date, contractorlaboratory, location, contract number, budget
number, classification, progress repoding method, person in charge, status, pur-
posainped'scope (namative description), related projects, accomplishments (omgoing
project), expecied results, and anticipated problems, Multiple formms for different years
are praseni for ongong progacts.

LOCATION OF Brookhaven National Laboratory
RAECORDS Clinical Resannch Conmter
Building 430
Upton, NY 11873
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The Sites Today

THE HANFORD RESERVATIOM occupies 560 square
miles in southeastern Washington state. More
than 18,000 people work at Hanford, and the site
has an annual budget of more than $1 bilion. The
DOE Richland Operations Office oversess sev-
eral major contracrors at Hanford: The Westng-
house Hanford Company provides operations and
enginesring services, the Hanford Envircnmentl
Health Foundation supplies occupational health
services, and [CF Kaiser Hanford Company pro-
vides architect-engineer and construction ger-
vicas. Bechoel Hanford, Inc., is the site environ-
mental remedinton contractor, YWaste manage-
ment and environmental restoration are now the
largest part of the sie’s activites.

Battelle Memorial Institute manages Pachic North- |

west Laboratory (PML), 2 DOE multprogram Ma-
tonal Laboratory. PRNL employs mora than 4 800
people, has an anmal budget of over 5500 mil-
Bon, and support energy, emvironmental, educa-
tional, and national security missions.

Formerly a remaote agricultural area,

Hanford accommodated 50,000 people at

the height of construction,

Site History

Manhatan Project officais selected the Hanford
reservation in 1943 for the production of pluto-
nbum. This required the construction of nuclear
reactors | pibes ™), plutonium separathon Bcllites
(Fcamyons™), fuel fabrication plants, and many as-
sociaved facilivies, including thase required w
house thousands of war workers, The site offered
zbundant water from the Columbia River, electri-
cal power, and [solation Consistent with the Man-
hartan Project’s practice of employing private in-
dustry o construct and operate the atomic bomb
development comples, El. du Pont de Memours
and Company constructed and operated the facil-
ity. Building began in 1943 and within 2 years an
encrmous complex was in plice. Formerly a re-
mote agricultural area, Hanford accommaodated
50,000 pecple at the height of construction.

T4

e ——————————————————————
Waste management and environmenial
restoration are now the largest part of the

! site’s activities.

Late in 1942, tha MED viewad the reactor pro=
cess as promising for production of fissionable
material. in December, Enrico Fermi and his col-
leagues at the University of Chicago Metllurgi-
cal Laboratory achieved the first sustained nu-
clear chain reaction with 2 stacked pile of graph-
ite and wranium. It was understood that large-

| scale production would generate extensive heat

radicactivity, and toxic chemical wasoe, In pare
because of these hazards, a pilot producton re-
actor was buile ar Oak Ridge rather than the
more populated Chicago site. Du Pont's con-
struction of the pllot, known as the X-|0 reac-
tor; began in early 1943,

Even before construction began on the X=10 re-
actor, the Government decided to locace full-
scale production at @ place even more remote

Flgers T1, A lefity af Hosdsrd for ereafing peies e by s
sdeiend rlioRotiee partices {circe 1967, 16 chis ialdad cperatieg
coll, & etk parsed o Nanked by § Gergeos | Aph and 2 redaron
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than Oak Ridpe: Hanford. Pressing to meot tght
deadlines, du Pont was directed to begin work on |
the full-scale production facilities. known as the
Hanford Engineering Works. By the end of 1944,
the first Hanford reactor, the B reactor, began
operating. Chemical separation plants needed to
exctract plutonium from irradiated slugs were fin-
shed shordy afterward, and the site was opera-
tionally complete by early 1945. In a few months,
Hanford had produced the plutonium for both
the Alamagordo test device and the Nagasaki
bomb,

During the war, du Pont established its own clin- |
ical and occupational medical programs, with the
Manhatan Project Medical Section esercising |
only general supervision. In addition, du Pont .
oconducted various kinds of research and devel-
opment at Hanford. Substantal work went into
programs to develop effective means of mani-
toring personnel for radiation exposure. This |
included the development of personnel dosime-
try indicators (m badges, for ssample) and
methods to interpret indicator data. Because
operation of i facilitles caused substantial ra-
dioactive emissions, Hanford also worked on |
stack and environmental monitering programs.
Environmental monitoring focused on the site
environs, including the Columbéa River.

It was understood that large-scale pluto- |
nium production would generate exten-
sive heal, radipactivity, and toxic chemi-
cal waste,

Afeer the war du Pont did not continee as prime
Hanford contractor; General Blectric acquired
the managing and operating contract in 1946 and |
assurmed responsibility for producing plutonium,
The site also conducted a variety of research [
projects. Hanford Laboratories conductad re- |
starch on the biclogical effects of radicactive |
material using animals as experimental subjects.
The laboratories also studied the effects of ra-
diobodine, which was emitted as a wiste product |
from the chemical separation process. |

amount, origin, and effect of resident plutonium.

This sampling program grew into the curment ULS.
Transuranium Reglstry, now administersd by

| ‘Washingron State University. The registry studses

the distribution, concentration, and retention of
pransuranic elemeants (elements heavier than ura-
nium) in deceased workers with occupational phu-
tonium exposures; participation ks voluntry, Dur-
ing the early 19505, Hanford conducted innova-
thve inhalation toxdcology studies and was the first
to demonstrate the production of a lung tumor
by plutonium in animal scudies.

————
In December 1949, about 8,000 curies of

radioactive iodine and abour 20,000 cu-
ries of radioactive xenon were intention-
ally released from a separation plant
stack.

| tive xanon wer Intentl

| Muclear weapons production releases and weap-

ons testing raised blomedical questions and stm-
ulated additional research at Hanford. In 1959,

| Hanford began feeding strontium-20 to minia-

ture swine and pygmy goats to sudy biological
effects, Other studies focused on fetal and juve-

| nile mammal meabolizm and the effects of tri-
| tiuwm on biologcal systerma. This and related

work led to the establishment of a
radictoxicology center and an ecology group at
Pacific Northwest Laboratory during the 1960s.
Hanford also used these and related organiza-

| tions to study the fate of radionuclides in the

anvironmeant.

E In December 1949, about B,000 curies of radio-

active odine and about 20,000 curies of radicac-
released from 2
separation plant stack. The rationale for the re-
lease, undertaken shortly after the first Soviet
atomic bomb test and known as the Green Run
for its use of highly radicactve “green” fuel, was
to obtain Information for monitoring Soviet nu-
clear activitles. (For more on this event and

| other Hanford intentional releases, see the nar-

rative an Environmental Releases of Radiacion,
later in this chapter). Apart from the Green Run,

in 1949, Hanlord initlated a tisus sampling pro- | T¥SORCtViEY was routinely released Into the en-

gram to analyze the deposition of plutonium in
humans. Bone, liver, and ung tssue were ob-
tained during autopsies and studied o learn the

vironment as a by-product of processing activi-
thes, Filters and other emission reduction devices

| were insulled during the kate |940s and early




1950s, resulting in a marked decline in radioac-
tive emizzions from the she.

Hanford production facilides expanded from
1947 to 1953 vo meet Cold War demands for
more nuclear weapons. In the iImmediate post-
war period, General Electric buike five new pro-
duction reactors at the site. Ultdmately, nine pro-
duction reactors were built along the Columbia
River. During the |960s, as the U5, nudlear ar-
senal grew to formidable levels and the atmo-
spharic tast-ban treaty limited weapons testing,
six of the Hanford reactors were closed. To
promote civilan nudear power and o help meet
plutonium production needs, the AEC built the
Hanford N Reactor to produce both plutonium
and electricity.

The AEC ook ather initiatives o promote diver
sification at Hanford. In 1984, hoping to establish
ah sconomic base ke dependent on weapons-
relited activites, the agency commirted o use
multiple contractors at the site. Battelle Memaorial
Imstitute of Columbus, OH, was one of the first
contractors sedected. In 945, Battelle contractad
o run the Hanford Laboratories, newly desig-
nated as Pacific Morthwest Laboratory. PNL soon
began a design study for the Fast Flux Test Facilley
{FFTF) to cest fuels and materials considered for
use in fast breeder power reactors, Construction
of the FFTF at Hanford began in 1970 and took
|2 years to complete.

All of Hanford's production reactors and pro-
cessing canyons have been shut down; today,
most of the site’s resources are devoted to man-
aging the environmentdl kegacy beft by decades of
plutonium production. The potential health con-
sequences associated with the operation of the
com remains a serious CONCErm among Many
wha live, or have lived, near the site. As a result,
Hanford is curmrentdly involved in several health-
related activities, including

»  Hamiord Environmental Dose Reconstruc-
gion Profect (HEDR)—The U.S, Canters for
Disease Control and Preventon, National
Cantar for Envirenmental Health [MCEH),
manages this study, The goal is to estimate
the mdaton doses from MHanford emissions
to offsite populations. An independent Tech-
nical Steering Panel of scientists and public
representatives directs the objectives and
methodology of this study,

Té

¢ Hanford Thyroid Disease Study—MCEH
also manages this study, with the assistance
of the Fred Hutchinson Cancer Research
Center. The study’s purpose is to determine
the risk of thyroid disease among persoms
who were exposed to radioactive air emis-
sions from the Hanford site batween | 944
and 1957,

v MHanford Health informacion Network—
Washington, Oregon, and |daho state health
agencias sponsor this project in collibora-
tion with nine Indian natons. The MNebtwork
distributes information about the known and
potential health effects of exposure to radia-
tion refoased from Hanford from 1944 w2
1972, There are information and service
centers in each stoe, a Tribal Sarvice Pro-
gram, and a resource center serving those
who have moved from the region. The pro-
ject operates a toll-free Hanford Health In-
formation Line, connects pecple with refer-
ral resources, and is establishing 2 Hanford
Health Information Archives to gather and
pragerve [ndividual health histories and ex-
periences,

All af Hanford's production reactors and

processing canyons have been shut down;
today, most of the site’s resources are de-
voled fo managing the environmenial leg-

| acy left by decades of plutonium produc-
tion.

Site Human Radiation Experiments
During the 19503, human tritium absorption and

| radioiron studies were conducted ar Hanford.

The subjects of thete experimants included sice
employess and medical patents. The cortro-
versy over nuclear fallout alio stimulated work
ar Hanford, induding studies of radionudide me-
tabolism and radiation health effects. EBxamples

| include reseanch involving employees Ingestion of

lodine-131 in cow's millk. During the earty | 960,
two amployee voluntesers were exposed o
iodine- | 31 for measuring doses received
through the air.




Chaptar 2, Narratives and Records Series—Imuinutional Areas: Hanford Sices

Site Records Collections | listed below represent an effort by OHRE staff

The Hanford sites are complex and present a to reconstruct collections of records with the

lue for studying human radiation experi-
formidable records challenge. Diversificadonof "o '
operations has resulted in records in the cus- mencs. esearchers may wish to use these de.

ipLions i juncts MIS. OHRE will
of several different lzatlons. The scriptions in conjunction with
Eland Cperations m;:;::: custody of many | continue working with the Operations Office w
records kept by the site’s Federal managers un- improve series-level control,
der the MED, AEC, ERDA, and DOE. In addi-

tion, the Operations Office has custody of du The Hanford sites are complex and pres-

Pont, General Electric, and Hanford Environ- :
mantal Henlth Eoundation records. | ent a formidable records challenge.

T R ro g B TN T 56d ; Pacific Morthwest Laboratory has custody of its
L R Rl 1 own records and the records of its predecessor,
General Bectric. PML has some intellectual con-

| trol over its records, and identification of series
s easier than for the Operations Office records.

Hanford erganizations are not accustomed to

providing archival reference services, and the

el | records cantrols that are in place were designed
to meet internal needs. Improving acosss to all

site records, including those currently in

Hanford custody, is a goal of this project.

Figure T2 A Richlsed, WA, chilid pertcipaiiag in ) pragrim is
masasure radiacion iypically present n the body. This |60 progect
vl place i Pacifle MNorvhsest Laboratory

The Operations Office now controls its reconds
through a box-level electronic database (known
as the Records Holding Area Management Infor-
mation System, or MIS). While this system is po-
tentially useful for research, it does not use the
records series concept, Thus, in contrast to the
situation at mast DOE sites, identifying bodies of
records assocmoed with specific functons or or-
ganizations is difficulc. Reconstructing records
sertas by using MIS i possible, but the volume of
material and the generality of the descriptions
complicates this task. The saries descriptions
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Eachland Operations (e

RESTRICTIONS

LOCATION OF
RECORDS

18471855, 19651371
Subject
1 cubidc fpod

The serdes was compiled fo document acthvities of the Office of Chief Counsal, It
includes documents regarding patent declassification and application for classified
subjects, reactor imapection records, coniracis with specisl contractors, manthly
reparts of the Chief Counsal's Office acihties, and a confract negotiation and proce-
dure manual, It contains file of comesponcence reganding special claims for injury
from radiation exposurs. The senes consisls of legal memorandums, contracts,
mamos, lelers, mporis, and applications, A boo index 8 avallable. Box number
G772

This seres is entirely dassified.

Harlord Records Holding Area
715 Swift Bhed.
Richland, WA 99352

SERES TITE G Counsl O, Classiind Gorral Actsrve o
INCLUSIVE DATES 1846-1963
ARRANGEMENT Subject
VOLUME 4 cuble feat
DEEBCRIPTION This serdes was compiled as part of a central filing system for basic reference maler-

RESTRICTIONS

LOCATION OF
RECORDS

als. It inchedes flles on contracts, monthiy repors of Office of Chiel Counssd activities;
reacior inapection reports; patent applicetions; special claims for injury, declassifica-
fion procedunes; phatographs of the siles and facilities; Richland sie selection cmena;
and reports of activities al other sites. Box BODHS1 contains reconds of special caims
mada against Hanlord for injury dua to imadiation. The saras Includes repos, photos,
negatives, memorandums, lettars, press releases, manuals, and applications, A box
index & available. Box numbers BO0491, 041223, 008715, 002488,

This seres is entirely classified,

Hanford Records Holding Ama
715 Swlt Blwd.
Richland, WA 38352
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" SERIEE TITLE Chief Coursel Office, Litigation/Radiation Claims Filas
11 :! '|'--r.l'. L'E\.‘I I. :'I. .-r;IL ey L I|.-| L a-_-uLu a7 F}- = 'ah-n.l.-J- -..-'n.-'mlh.h-..--..ll!h! PRIV -.J.|+ W\]‘ﬂ}iﬁ
INCLUSIVE DATES 1057—1983
ARRANGEMENT |iigation subject
VOLUME 20 cubic feat

DESCRIPFTION Thia seres documents the igation activites of the Office of Chiel Counsal. It con-
tains vanous litigation case fles and matedaks on radiaion claims against contractors,
Workmen's Compensation cases, transcripts of public heanngs. and investigative
case reports, The senes contains letters, memorandums, reports, legal documents,
working papers, interrogatornies, and chars. A box index is available, Box numbers
024757, OT2689, OT2T08, 072000, 072043, 072910, 072945, 072940, 079007,
OTFS307, 079308, 070403, OTS405, 070408, OTB440, 103076, 103077, 103080,
103081, 103082,

LOCATION OF Handord Records Holding Aroa
RECORDS 712 Swift Bhad.
Richland, WA 99352

A HT“H'*HE-“FWIHW[W

__ BEHIES TITLE Civef Counssl Oftice,

INCLUSIVE DATES 10431873
ARRANGEMENT Subject
VOLUME 9 cubic fest

DESCRIPTION This seres documanis the actvities of legal counss! In advising Hanlord Facility
managemeant on law, legal policy, and contract interpretation. it includes material on
General Electric activities, patent maters, parsonnel clearance matters, the Manhat-
tan District History, community management, the hospEals, keases, and land desposal,
The sordes consists of graphs, chars, comespondence, counl Iranscripls, haanng
exhibits, iral preparation documents, police repods, and leases. A box index & aval-
able. Box numbars 001768, 002464, D02845, 002570, DOB425, 007218, (20235,
030733, 079006,

LOCATION OF Hanford Records Holding Area
RECORDS 715 Swift Bhvd.
Richland, WA 99352
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INCLUSIVE DATES
ARRAMNGEMENT
VOLUME

LOCATION OF
RECORDS

T ORI TS TR LRI PR OGS LR

18521062
Chronological
42 cubic fest

This senes documents GE expenments and research mitiaives. In particular the
geras contans informaton on anmal research, plant study, rediological study, aquatic
biology, chemistry, electrochemistry research on plulonium, environmental research,
and other projecis. The serdes contains labomatory notebooks used o record data,
observations, and notes. A box index ks avallable. Box numbers (G)BT573, 67574,
ETB04, 67605, GB3ITD, B4020, 84030, B4031, B4584, BASHT, B4588, BASA0, BAS00,
B4591, 84592, B4593, 84703, 84704, B5157, 85158, 85158, 85160, 85478, 85479,
85480, 85481, B54BB, 85497, BoA0Z, BS400, BHEIT, BE541, Bo542, B5543, Bo544,
Ba545, 85546, B654T, BSE53, 85554, 85559, B5506,

Records Holding Area
715 Swilt Bhed,
Richland, WA 99352
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INCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIPTION

LOCATION OF
RECORDS

18491947
Subpact
1 cubic fact

The senes documents the early history of the Manhattan District, pamiculardy the
Hanford Piles Project. it Includes the diares of Col. F. T. Matthias, the Manhattan
District history book, and the Hanford Engineering Works project history, The Matthais
diaries contain information related to meetings with D. Cooksay and Dr. Joseph
Hamitton of the Lawrence Radiation Laboratory. The seres consists of cormespon-
dence, manuscript drafts, descriptions of expenmants, photographs, project comple-
tion reports, and military diares of day to day operations. A box index is available. Box
number CO03B08.

Records Holding Area
715 Swilt Blvd.
Richland, WA 98352
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INCLUSIVE DATES 1343-1976

ARRANGEMENT Subject
VOLUME 2 cubic laat

DESCRIPTION This seres documants the general administirative activities of the personnel diviskon.
it includes refarence materials, annual repons, organizational chars for specfic
conlractors and reactor oparations, and studies of plant operations, It alao containe
reports on Richland diversification plans and summaries of plant operations. Tha
sonag consis! of organizational chars, studies, repors, graphs, letters, mamoran-
dums, and technical data. A box index is available. Box numbers 048073, CO0327.

RESTRICTIONS This senes s entirely classilied.

LOCATION OF Racords Holding Ara
RECORDS 715 Swift Bhvd.
Richlmnd, WA 58352

INCLUSIVE DATES {Q43=1061

ARRANGEMENT Chronological
VOLUME 11 cubic feet

DESCRIFTION The senes documents the enfire range of operations office activities. R includes
Construction Engineering Cpemtion monthly reports, Hanlord Works monthiy repors,
manager's data books, du Poni maonthly reports, and Hanford management books.
Many reports include sections on madical division, health instruments, and biology
divizion activiles. The manager's data books include seclions on parsonal inpury
claims, accidental and occupational fatalities, as well as organization chans, Box
003094 containg Important histories of eary Hanford medical programs. The senes
congists of formal reports and data books, A box index is available. Box numbers
BO0213, BOOETO, BODET2, BOOET4, 001603, 002061, 002438, 002437, D02A1S,
003094, 001604,

RESTRICTIONS This senass is entirsly classifisd.

LOCATION OF Records Holding Ama
RECORDS 715 Swift Bhvd
Richland, WA 89352
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MNCLUSIVE DATES 10851091
ARRANGEMENT Subject
VOLUME 22 cubic fest

DESCRIPTION This seres documents oversight of contract negotiations and patent clearances at
Handord by the Contract Administration Division, earlier called the Contract and Pro-
curemant Divison, it includes nformation of the Waeastinghouse Hanford, Hanford
Emaronmental Health Foundation, General Blectric, University of Arkansas, University
ol Oragon, Flow Research Inc., Pacific Northwest Laboralones, and Bafelle Morth-
wwast contracts, as well as, patent chearance requests. The seres congists of mamo-
randumns, etters, and raquests for paten! clearances with supporting drawiangs and
arlicies, contracts, authorization letters, policies and procedures, and technical re-
poris. A box index is available. Box numbers 027205, 027252, 027254, 027255,
041242, 043046, 043051, 066689, OTO0B0, 073446, 085597, (85559, 085600,
0B5651, MASTI, 085850, 085862, 0B4G30, 115477, 038168, 040063, 038170

LOCATION OF Records Haolding Area
RECORDS 715 Swilt Bhvd,
Richiand, WA 95352
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MCLUSIVE DATES 1063-1069
ARRANGEMENT Subjact
VOLUME 3 cubic feet

DESCRIPTION This seres documents the functions and responsibilites for the confract manager
branch, It incledes contracts and comespondence pertaining to contracis, USGS
Bureau of reclamation (Yakima) ceniral warehouse upgrades, Bonneville Power
Administration contracts, environmental stedies, Richland audit reports, and AEC
policies for operating contracts, The series conaists of imvoices, meeling notes, con-
tracts, lefiers, memorandums, architectural drawings, floor plans, and published
matarial, A box indax is available, Box numbars 103208, 103209, 103214,

LOCATION OF Records Holding Area
RECORDS 715 Swift Blwd.
Richland, WA #8352
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IMCLUSIVE DATES 1043-187T3
ARRANGEMENT Subject
VOLUME 49 cubic fest
DESCRIPTION This series documents operations office oversight of production reactor operations.

RESTRICTIONS

LOCATION OF
RECORDS

it includes docurnentation on reacior operaling problems such as graphite expansion,
cosl of opemtions, plulonium production, reactor salety, resctor waste, chamical
processing activities, and cost analysas of production reactor shutdown. i contains
files on accidental exposure and cancer treatmeant, Columbia River pollution, Buiding
234 design, fallout data collection, heavy water produedtion, and Rala production at
Richland and Los Alamos. The cancer freatment fle is a Medicine Health and Safety
(MHAS) 3-8 Special Case file that includes correspondence about the treatment ol
cancer patients using the Richland whole body counter. The seres conslsts of leflars,
mamamndums, eports, TWXs, chars, graphs, handwrilten notes, and meaeting
minuies. The records anre arranged according to several subject fling systems, one
of which is the AEC numeric filing system. A box index is available. Box numbers
AQ0G01, ADDT3E, BOD12S, COO361, 001418, 001607, 002421, DO2461, OO2ETE,
D0aDas, 007532, 007541, DOTS45, 008748, DOAYS1, O0DETE4, DOSO20, D104TE,
015200, 015202, 015203, 015304, 016227, 015237, 015270, 016211, 016350,
022745, 022749, 024721, 024722, 0272168, 0272568, 027260, 028732, (287TEG,
029363, 030750, 030751, OAOTSS5, 030758, 030780, 033273, 038287, 038330,
039231, 038270, 48083, 046220,

This saras contains classifiad information.

Records Holding Area
T15 Swill Bled.
Richiand, WA 98352

83




Hurman Radation : T DOE R o the Si and the Records

e L —

INCLUSIVE DATES {Q58-1073
VOLUME 11 cubic feet

DESCRIPTION The senes documenis the acthvities of the Hanford Chemical Processing Departrmeant
which produced varous chemical and physical forme of plutonium, manufaciured
weapons components, and produced varous isolopes. It includes maferials on amvi-
ronmantal Impact stalemants, US AEC Malarial Status Repors, loan of matenals to
institutions, nuckear material transfers, leasing policies, waste management practices.
Within the sedes thers is a sub-senes regarding grants and loans of plutondum which
was pverseen by P.A. Craig, Supply Coordinator. The seres congists of leflers, mem-
orandums, reports, completed forms, and pholographs. A box index is available. Box
numbers 018776, 028710, 033288, 033287, 033297, 066594, 079168, 079169,
OTE1TZ, 078401, DBSE18,

LOCATION OF Records Holding Area
RECORDS 715 Swift Blvd.
Richland, WA 89352

INCLUSIVE DATES 1858-1978

ARRANGEMENT Subject
VOLUME 3 cubic feat

DESCRIPTION This seres documents various projects and sludies of the Research and Develop-
ment Division. It includes siudies on the elffects of the nucaar facllibes on the Colum-
bia River, waste disposal by the Federal Water Pollution Control Adminkstration,
earthquakes, and chemical dischargas inlo the river. It also includes reports on iso-
tope production, and studies on Hanford dvarsfication. The seres consists of letters,
memorandums, repors, lechnical data, mesting mintes, and technical raports, A box
irvdha i available, Box nurmbers 008042, 017284, 030235

RESTRICTIONS This senes is entirsly classified.

LOCATION OF Records Holding Area
RECORDS 715 Swift Bivd,
Richland, WA 38352
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INCLUSIVE DATES 1358-1882

ARRANGEMENT Subject
VOLUME 7.8 cubic fast

DESCRIPTION This sares documents the division's major responsibililies and acthvities. Documeanta-
tion was compiled as pan of the division’s imvestigation of site anvironmental prob-
lermes, Ths senes includes mataral on environmental ressarch and activities, special
research studies, and activities which the division oversaw, such as the transfer of
control of activities among sfte contracions. i also contaings documantation on thamal
effects studies and of the sffect of reactor operations on the Columbia Rver. The
genas contains memorandums, lefters, directives, proposals, scientific data, lechnacal
potebooks, and reports. A box Index s avalable. Box numbers 007400, 028738,
029361, 046088, 045111, 048116, 072771, 079302,

LOCATION OF Records Holding Area
RECORDS 715 Swilt Bhd.
Richland, WA 29352

e Sy e 1

INCLLESIVE DATES (9831978
ARRANGEMENT Project
VOLUME 1.5 cubic faat

DESCRIPTION This series documents the research project whereby prisoners in Oregon and Wash-
imglon paficipated n lasticular iradiabon studies. It is 4 madical reseanch propss!
case file reflecting the history of the project from inifiation to completion. The seres
congists of contracts, letters, memormandumes, annual reports, publications, renewal
proposals, and consant forms. An edectronic finding aid = available. Box number
O4E2E4.

RESTRICTIONS This seres containg prvacy matarial.

LOCATION OF Reconds Holding Area
RECORDS 715 Swift Blvd.
Richland, WA 89352
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HCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIPTION

LOCATION OF
RECORDS

ifety & Environmental Protection Ulvieion, Acmumstrative Flies i_.::b.'::‘m
1967-1881
Subject

4 cubic faat

This sedes documents the division's activities and maponalblliies. |t nchides mataral
on radicactive contaminants discharged to ground: radicactive liquid wastes, radiation
exposures (unintentional incidents, accidents, and cocupational exposunss); stack
emissions; air polivtant emissions reporting; discharpes into, and sampling of, the
Columbia River, dosimelry managemant; employea safaty and haalth complants;
haalth and salety mspections; and emargency prepamsdnass. it does nol seam 10
contain information on clindcal experimentation but may have data on intentional
releases. The sares consists of repons, photographs, memorandums, |etters, maps,
charis, blueprints, phone conversation logs, stack emissions stalus reports, and
gnvironmental impact statements. A box index & availabla. Box numbers 024284,
DEEB42, DD455T, 103018

Racords Holding Ama
T15 Switt Bhwd,
Richland, WA 99352
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Hanford Environmental Health Foundation
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INCLUSIVE DATES 106910402

ARRANGEMENT Chsmnological
VOLUME 1 cubile foot

DESCRIPTION This series documents the administration of the foundation, It includes materials on
organizalional activilies, security and saleguards direclives, files related to the con-
senl, use, and follow-up shudies of datinisnairiamine panatacatic acid (DPT), United
Muclear Corpomation amployes files documanting training and welfare programs, and
documentation on emergency medical senvices and emergency preparedness guide-
fines. The senes consists of crganizetional repons, medical reports, letlers, memoran-
dums, graphs, and charts. Box number 099501,

LOCATION OF Hanford Records Holding Area
RECORDS 712 Swift Blvd.
Fichland, WA 98353

Policies and Procedures € i ey

MNCLUSIVE DATES 10641871
ARRANGEMENT Subjsct
VOLUME 1 cubic foot

DESCRIPTION This seres documents foundaSon administration. It includes security appraisals and
comespondancs; contracts; Industrial salety and lire protection lunctional apprasals;
records management appraizals; cecupational medicine appraisals; Environmanial
Health Science (EHS) appramsals; Richiand Operations Office appraisaks. i also
containg a W. D, Norwood lefter book, and medical director's office and perscnal
comespondence. The seres consists of letlers, memaorandums, reports, and nole-
books, Bax numbes 030247

LOCATION OF Hanford Records Halding Area
RECORDS 712 Swift Bivd.
Richland, WA 99352
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ARRANGEMENT
VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS
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1985—prasant
PHL Subject Filing System
& cubic fest
The series documents the administraiion and management of the labo . Itin-
cludes cormeapondence [lles betwean tha PHL Direclor and the AEC, ERDA, and DOE

Richiand General Management. The senes consits of contracts and related docu-
maniation, eilers, memorandumas, and repos, An elactronic linding abkd & available,

This seres conlaing privacy material,

Pacific Norhwest Laboratony
Richland, WA 98352

__| SERES TITLE SRR R
INCLUSIVE DATES {965—present
ARAANGEMENT PNL Subject Filing Systom
VOLUME 300 cubic feet

DESCRIPTHON

RESTRICTIONS

LOCATION OF
RECORDS

Tha series documents Bboratory activities in the biclogical scences. [t includes zoma
studies begun by du Pont and General Eleciric, animal siudies, active and inactive
administrafive records, and project cass files. The sefes consists of monthly, guar-
terly and annual epods, policles, procedunes, lelters, mamaormandums, publicatons,
and formal reports. An electronic finding aid iz available. Box numbers (primarily)
D9BE38, 058630, OZB000-028002, 028005, 0404489, 040458, (040450, DABGES,
04857 1-048577, 113283113290,

This series containg privacy matenial.

Pacific Momhwest Laboratony
Richland, WA G352
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19441564

ARRANGEMENT Subject

VOLUME
DESCRIPFTION

RESTRICTIONS

LOCATION OF
RECORDS

ARRAMGEMENT

DESCRIFTION

LOCATION OF
RECORDS

100 cubic feat

The series documents the sological and blomed|cal research aclivities ol du Pont and
General Elactric. It includes records of the Haalth Instrumeants Division, materal on
tha Geean Hun, and filss on anlmal, fish, and vagetation studies. Tha senes consists
of momthly, quarterly, and annual reports; policies; procedures; letters: memoran-
dums; Laboratony nolebooks; publications; and formal mports, An slectronic finding
aid B available. Box numbers (pamariy) 063551080556, 060573, 107734107742,
113295, DE5548-065557,

Thig series contans privacy materal,

Pacific Northwest Laboratony
Richland, WA 98352

R O R TR e
nrsk i by i bl e i

A

169651504
PHL Subject Filing System
100 cubic feat

The series consists of administrative and project records received or genarated by the
deparimant, The adminisiralive reconds are manialined by organization and thea re-
search records as project case files. The research records are primarily “paper”
studies of data collacied by other organcations. The safes conaists of lsllers, mamo-
randums, reports, computer printouts, and leboratory notebooks. An stactronic finding
aid is available, Box numbers (primarity) 118430, 128610, 120400-120404, 128456,
120457, 124714-124720.

This series contains privacy matenal,

Pacific Morfhwes! Laboratory
Richiand, WA, 99352
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Subject

13 cubsc feet

The series documents sboratory research involving human subjects and is composed
of the human sublect committes chalrperson’s administrative filkes, It includas studies
identified by study number, documents on the approval process for each siudy, infor-
malion regarding study funding, and copies of minuies of mestings of PHLs Human
Subjects Commitiee. The series consists of letlers, memorandums, repons, and
meating minutes. An electronic finding aid is avaiable.

Pacific Mortweast Laboratony
Fichiand, Wa 93352
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INCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

1883 -prasent
Project Casa File
15 cubic foot

This sedes documents the Human Subjects Records Search, Retrieval, Review &
Raleaza Project. it Includes masier and redacted coples of documents partinent fo
human radisfion experments, documentation about record searches, and DOE-PMNL
cormespondence. It contains documentaion on the following human radiation axperi-
ments: a trifium study, the Walla Walla prisoner study, a promethium study, and
Hanford intentional releases ol radiation. The sarles consists of noles, drafts, indexes,
finding aids, referance materdal, reports, articles, oral histories, ketters, and memoran-
dume. An alectronic finding ald is available.

This serias conlaing privacy malendal,

Pacific Morthwes! Labormtory
Richland, WA 99352
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INCLUSIVE DATES |B65-1871

ARRANGEMENT By school and thereunder by namainumber assigned 1o each parson
VOLUME 27 cubic feet

DESCRIPTION The senes was compiied fio document a study of the influences of diet on radioacthity
in people and was conducied at schoola in the Richiand amsa. it incledes matanial on
another study to analyze fhe amounts of certain foods consumed by local famidlies and
schoolchidran. The sanes containg analyses of significant pathways through drinking
water, locally grown beel, river fish, and game birds, for radioactivity to reach the
body. Thoe seres consists of det charis, whole body counter reaulls, printowls, arnd
photos at local schools. A database = maintained of the documents in each box of
records, Box numbaers (primariy) 0278680-027875, 0S0200-050213.

RESTRICTIONS This seres contains privecy material,

LOCATION OF Pacilic Norhwast Laboratory
RECORADS Richland, WA 50352

ARRANGEMENT Project task
VOLUME 165 cubic feet

DESCRIPTION This seres documeants tha projacis’ efions fo develop eslimates of rad|ation doses
that local populstions recedved from nuclear operations at Hanford. It includes material
on project scope, organization, and sdminsiration; the development of computer and
ofher modals for dose reconstruction; analyses of most harardous radioisolopes and
thewr transpor throwgh the amdmonment info the body; site environmental mondlonng,
local food habds and life styes; and detailed information aboul types and amounts of
Hanlord radiation releases, The seres consists of computar softwane, mamoran-
dums, lefiers, notes, charis, graphs, prefiminary drafts, final reporis, datebase files,
commants from the Technical Steering Panel in which pansd members provided
direction fo the project, minutes of meetings, and comments received from the public
concerning the research project, An alectronic finding akd ks available.

RESTRICTIONS This sores conlains privacy material.

LOCATION OF Pacific Northwas! Laboratory
RECORDS Richland, WA 99352
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INCLUSIVE DATES {5944-1963
ARRAMGEMENT Docurment numbear
VOLUME 1 cubic fool

DESCRIPTION The seras documents the infentional release ol mdinton to the ervimonmant at
Hanford. It includes planning and other documentation from the site Health Division,
miatarialks on thae Giean Fun, and docurmertation about the 1982 and 1983 Intentional
releases. These records were used by the Hanford Environmental Dose Reconstruc-
ticn (HEDA) Project. The series consists of formal reports, quarterly reports, monthly
reports, and prerglease planning documents. An alectronic finding aid is available.

LOCATION OF Pacific Morthwest Laborstory
RECORDS Richland, WA 09352
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INCLUSIVE DATES 1963~-1370
ARRANGEMENT Subject
VOLUME 1 cubic foot

DESCRIPTION This series documents the Study of Iradiation Effects in the Human Testls (aso
known as the Walla Walla Prisoner Study). [ contains documentation on General
Eleciric's and PMNL's technical assistance In the study which was conducied by the
University of Washington. The senes consists of laboratory notebooks, drawings,
skaiches, lstlers, mamormndurma, phalographs, repons, copies of journal atclas, and
blank consent forms. An alectronic finding aid & avalable. Box number 034387,

LOCATION OF Pacific Monhwest Laboratory
RECORDS Richland, WA 29352
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ARAANGEMENT

LOCATION OF
RECORDS

154441888

[ P
Document title
Bubject; and/or Mational Laboratory

22 cubic feet

The seres was compiled by Stannard in the preparafion of *Radicactivity and Health:
A History," a work on the history of radioactivity from before World War i to the
1970s. It includas information on human subjects exparimants and on animeal studiss
al sites throughout the United Stales. The sares consists of donated documents,
reporis, aricles, tapes of oral history interviews, and transcripts of ol history imter-
views, An electronic index is avallable.

This sades contains privacy matednal,

Pacifle Morthwaest Laboraiory
Richiand, WA 99352
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18441866

LOCATION OF
RECORDS

Document
Mumber

200 cubic el

The senes documents radiation prolection, monftoring, and release activities at
Hanford. it Includes documents paraining o research projects, radiaion protection,
and radiation monioring at the Hanford Site from the Manhaitan Enginesr Disinct
through 1885, the Gresn Run, and other intentional relaases. The sofes consisis of
lefters, memorandums, formal reports, internal reports, organizaional charts, laboma-
lory nolebooks, and finding akds, such as handwritten document number issue books
and a card catalogue for documents issued between 1944 and 1964, The majority of
these documents have been reviewed for relevancy to the Hanford Environmental
Dose Reconsiruciion Project and applicable documents were declassilied (or declas-
sified with delations) for use by thal project.

This seres contains privacy materal and a small amount of cassified information.

Pacific Northwest Laboratory
Richland, WA 92352
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INCLUSIVE DATES 10651904
ARRANGEMENT Mumerical
VOLUME 50 cubic fest

DESCRIPTION The sares documanis classified scientllic and technical ressarch of the Laboratory.
The record books are uzed to record chsarvationsidata chronologically, describe
(narrative or sketch) axperimental apparatus, aquipment, and any procedurss, data
sheets, atc., that are used. The senes consists entirely of Laboratony recond books.
An electronic finding aid is available.

RESTRICTIONS This series contains classifed information.

LOCATION OF Pacific Morhwest Labomatony
RECORDS Richland, WA 99352

_ SERIESTITLE Unclassified Laboraiory RecordBooks
INCLUSIVE DATES 1965-1994
ARRANGEMENT Mumerical

VOLUME 450 cublc feet

DESCRIPTION The senes documents biomedical, scientific, and other ressarch of the Laborstory.
The record books are used o record observations/data chronologically, describe
(narrafive or sketch) experimental apparaius, equipment, and any procedures, data
sheets, alc.. that are used, The seodes consiats enlirsly of Laboratory record books.
An electronis finding aid is available.

LOCATION OF Pacific Noitwesl Laboralory
RECORDS Hichiand, Wa 99352
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The Sites Today

THE IDAHD siITEs consist of three major facilites
on 890 square miles in southeastern Idaho,

about 50 miles west of ldaho Falls. The ldaho
Mational Enginsering Laboratory (IMEL) is a
multiprogram laboratory whose mission focuses
upon advanced energy and environment engi-
neering technology. A Naval Reactors Faciligy
functions as a proving ground for prototype na-
val propulsion reactors, The Argonne Mational
Laboratory West Facilicy (ANL-W) is a test area |
for Argonne Mational Laboratory experimental
reactors. With | 1,000 employees and a §1 bil-

lion anmual budpet, the facilitles together repre-
sent [daho's second-targest employer. The

Aromic Energy Commission originally estab- |
lished the site as a nuclear reactor proving
ground, and 521 reactors of many different design
types have been built there. As of Ocober

1994, seven reactors were operating or in

standby condition. I

Fifty-two reactors of many different de-
sign lypes have been buill at Idaho.

Three DOE offices each manage a portion of the
Idahvo complex. The ldaho Operations Office
oversees INEL activites, the ldaho Branch Office
of Pittsburgh Maval Reactors directs the Maval |
Reactors Facility, and the Chicago Operations
Office oversees ANL-VY, DOE recently awarded

a S-year management contract to Lockheed

Idaho Technologies Company to operate INEL, |
The Westinghouse Electric Corporation oper-

ates the Maval Reactors Facilicy, and the Univer-
sity of Chicago runs AML-W, Site focus has

shifted from reactor development to manage-
ment of radicactive waste, storage of spent nu-
clear fuel, remediation activities, environmental
restoration, technology transfer, and research

and development activities.

Site History

The Idaho National Engineering Laboratory
{INEL}—in need of a remote site to work with
exparimantal civilian and military reactors, the
AEC In 1949 created a Matonal Reactor Testing

Station at a former LS. MNavy gun testing range
in ldahg, The first reactor bullt at che site was
the Experimental Breeder Reactor (EBR-1). In
1951, EBR-1 became tha first nuclear reactor to
produce slectricity from nuclear fission. The
main purposa for the reactor, however, was to
shiovw the feasibility of “breeding,” or creating
additional nuclesr fuel during routne reactor
operation. The AEC then anticipated shortages
of the uranium ore needed for reactor fuel,
EBR—1 demonstrated the first breeding of nu-
clear fuel in june 1953, During the 1950%, the
AEC buile a series of experimengl reactors at
INEL, Including five Boiling Water Reactor Ex-
periment (BORAX) reactors. These reactors
penerated power by running a turbine on steam
directly generated in the reactor. The BORAX-|
reactor was built in 1953 o examine the bahay-
lor of boiling-water reactors during abnormal
changes in power and temperature. During

1 954, mast of the fusl plates in the reactor core
were meited during an experiment. Another
BORAX reactor, BORAX I, became the first
reactor to light an American town when it pro-
vided alectricity for Arco, aho in 1955, The

| BORAX rexctors lald the groundwork for the

commarcialization of bolling-water power resc-
LOTs.,

Ag tha AEC began to encourage the creathon of
a commercial nuclear power industry after [955,
it conductad reactor research programs to
gather data to confirm its assumption that reac-
tors could safely generate electricity. At the
time, scientists were concerned that a runaway
nuclear chain reaction (excursion) would be the
most Hkeely cawse of a serious reactor accidentc
The AEC bullt four reactors at INEL wo carry
out the Special Power Excursion Reactor Tests
(SPERT). The tests pushed reactors to extrems
limits, Including intentonally destructive tests in
which planned nudlear excursions were allowed
to damage reactor cores. These tests released
limited amounts of radicactive materials to the
environment. SPERT program data contributed
to the development of procedures to prevent

| reactor excursions, The kst SPERT reactar

(SPERT IV} was shut down in | 970,




The longest-lived INEL reactor project was the
Lovss of Fuid Test Facility (LOFT). Smarted in the
sarly 19603, the LOFT project originally in-
tended to force a fuel meltdown to test reactor
core parformance. In 1967, AEC changed the
purpose of the project to test reactor emer-
gency core-cooling systems. In conjunction with
the revised LOFT project, INEL conducted the
"semiscale”™ tests In 1970, The semiscale appars-
tus consisted of a small reactor modkup
equipped with an emergency core-coaling sys-
tern. Tests sugpested thar water in the emer-
gency core-cooling system did not circulace as
designed. Critics argued that the test proved
that emergency cocling systems would not work
and that commercial reactors were at risk of
releasing catastrophic amounts of radioactivicy
o the environment. The semiscale tests were 2
key event in the U5, debare over the safery of
commercial nuclear power plants. LOFT was
shut down in 1'986.

Figare 13, Mesuring intentiora| rafiation reiedye a8 the ldahe
suparenantal dairy frem [1984)

INEL also operated experimental military reac
tors. During the early 1950s, the LS. Air Force

e

tasted nuclear propultion systems, This effort
was part of the Aircraft Nuclear Propaulsion pro-
gram, which aimed to develop a reactor small
enough to be mounted in an airplane. Three re-
actor assemblies, designated as the Heat Trans-
fer Reactor Experiments (HTRE), were used to
eviluate reactor control systems, test advanced
fuels and moderators, and assess the feasibilicy of
& nuclear-powered alrcralt. The alrcraft reactor
program was canceled In 1961,

Fhe ldaho Operations Office now man-

ages the Radioactive Waste Management
Complex, which examines, sorfs, pro-
cesses, and sfores fransuranic waste and
low-level waste.

The U5, Arry, 1oo, built experimental reactors
at INEL. One such reactor, the Stationary Low-
Power Reactor Mo, | (SL-1), was a portabla re-
actor for we in providing power In remote ar-
eas, The SL-1 suffered a catastrophic power ex-
cursion in 1961, killing three technicians.

The AEC bullt the Idaho Chemical Processing
Plant (ICPP) at INEL wo recover enriched ura-
mium for wse as nuclesr fuel, The KCPP was arigi-
nally designed in the early 1950s as a 5-year
demonstration facilicy. It quickly became the
principal facility for receiving, storing, reprocess-
ing, and managing nuclear materiaks from reac-
tors in the U5 and other countries. The ICPP
also operated facilities to manage high-level ra-
dicactive wastes. The waste calcining facilies
have been uséd o convert liquid radicactve
wastes into a solid granutar form for storage.
Since 1963, the ICPP has converted more than
six million gallons of high-level radicactive liquid
wiste to granular solid form,

The idaho Operations Office now manages the
Radicactive YWaste Management Complex, which
ExAmines, 3Orts, processes, and stores trang-
uranic waste and low-level waste. The complex
consats of a 97-acre subsurface disposal arca
and & 57-acre ransuranic storage area.

The Naval Reactors Faciiigy—Experimental re-
actors for the Mavy were also built at the ldaho

site. but the Maval Nuclear Propulsion Program,
a joint AEC~Navy program, maintained |t own
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oversight over the reactors and operated them to 1966, some human volunteers inhaled air and
with ity own contractors, The Maval Reactors ingasted milk contining radiciodine to obtain
Facility was builc in the early |950s and has data on the transport of radiciodine to and
tested prototype reactors for submarines and through the body. The purpose of this program,
surface ships. The first prototype Naval reactor | which was part of the AEC's investgation of fall-
was produced to help design the reactor for the | out effects, was 1o develop mathematical models
first nuchear submarine, the U.55. ANauoius, for predicung the movement of radiolodine
which was launched in 1955, In [958 owo proto- | through the food chain to man,

type Maval reactors were constructed in design-
ing the first nuclear-powered aircraft carrier, the
LI5S, Enterprise, which went to sea in 1961, In
1965, a third prototype fadiity, 55G, was built w
study enhanced reactor safety and allow quieter
submarine operation.

The Argonne National Laboratory West facll- |
ity—The ANL-W ocpened in 1964, It is operated |
as an adjunct to Argonne Mational Laboratory.
This facility houses several experimentzl reac-

tors and ether laboratory facilities. The chief
focus has been lquid metal-cooled reactors,
safery studies, and reactor core designs. Reac-

tors built at the facilicy incdude the Experimental
Breeder Reactor Il and the Zero Power Pluto-
nium Reactor,

Site Human Radiation Experiments

Two human radiation experiments have been
pdentified that were performed by the ldaho Op-
erations Office Health and Safety Division (lavown
originally as the Health Services Laboratory). Sev-
eral other experiments involving intentional re-
lzases of radicactivity to the environrment were
also conducted at INEL. Varkous groups apon-
sored these tests, including the AEC and its con-

tractors, and other Federal organizations. The second human radiation experiment in-
volved adminisoradon of radioactve material o

subjects for testing and calibrating whole body
Two human radiation experiments have A radiaton counters. These tests took place from
been identified that were performed by the 1965 to 1972 and involved about 18 AEC em-
Idaho Operations Office Health and = P'oyees as subjects. The subjeces swallowed plas-
Safety Division, tic capsules conmining radioactive material, or
inhaled radicactive noble gases, Ywhole body
counting equipment was then used to measure
The first human radiation experiment was the and trace the sotopes.
Contraolled Enﬁr:::-nment:al Radiolodine Tests Experiments involving intentional radiation re-
(CERT). ""'r_"':h were designed to develop models leases o the emironment also Inchuded peits as-
for predicting l.i'IE miovement of radloiodine sociared with reactor development and safety,
through the milk-to-human food chain (Figure burning of conaminated solvents, and diffasion of

26). During these tests, known amounts of
o _ : gases. These experiments took place from 955
lodine-131 wera released into the environment to 1977, Mone of these releases involved dellber-

on 21 pccasions fram 19463 wo 1968, From 19463

| Fghiirs 14, A iohiie whale bosly ooiinoe || 96

ate exposure of husman subjeces to radiaton.

L
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Some tests did. howsver, result in moverment of
wrborne radicactive material offsice. Individual sl
experiments are discussed in Chapter 3,

Site Records Collections

INEL has custody of records dating from the be-
ginning of the site in | 94%. Many inactive records
are stored at the Federal Records Center in Seat-
te but some are maintained onsite, Most inactive
records onsite are kept at the Central Facilities
Area. INEL has custody of the records created by |
the site managing contractors and by the Idaho
Operations Office of the AEC, ERDA, and DOE.
Some important records are in the custody of the
Radiologhcal and Environmental Sclences Labora-
tory of INEL. Records created by the Maval reac-
tors program and by ANL-W are controlled by |
these respective organizations. Some reconds are
stored at sives in |daho Falls, at the Idaho Falls
Center for Higher Educaton (University Place),
and at the Willow Creek Buillding of Lockland
ldaho Technologies Company.

IMEL has records mransfer shests that contain
some information about the contents of Individ-
ual boxes of inactive records, This information s
mainined in hard copy and on the computer-
ized Automated Document System (ADOCS),

which has a limited search capability. Because
recards holding Information is maintained on a
booc-by-box basis, similar o the system used at
Hanford, records series have to be recon-
structed. These series descriptions represent a
|oint affort by idaho and OHRE w reconstruct
and describe the most important collections.

| Informafion in these series covers the full

range of human experimentation done at
Idaho.

Information In these series covers the full range
of human experimentation done at Idzha, There
ks alyo a small amouwnt of material on environ-
mental releases that were not designed to test
the health effects of radiation or the effect of
human exposurs to radiaton. While these re-
leasos are beyond the scope of the definition of
human experimentation, they were identified
during the search, Specifically Included are some
records associhted with the INEL Historical

' Dose Evaluation which studied rdiaton dowe

bevels assoclated with releases and accidents.
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Idaho Mational Engineering Laboratory (INEL)
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I‘HCEI.I.IH'H'I DATES 1B48—prasant

ARRANGEMENT Subject Filing Code
Alphabelical by subject (in paris)

VOLUME BD cubic feet

DESCRIPTION This senes documents the full renge of legal activities carmied out at the idaho site.
Tha records cover & vanety of lopics inchuding, among othem, grazing claims and
land acquisition files; radiation claims; information on the hazands of low-level radia-
tion; contractor proposals; AEC comespondence; and waste disposal. The reconds
include mamorandums, corréspondence, repors, lBgal documents and exhibits,
publications, and conference and symposium maledals. Thres boxes from this
sanes have baan transiemed inlo the custody of the National Archives Branch in
Saalibe.

LOCATION OF INEL, Central Facilities Area (CFA)
RECORDS Building CFA-674 E
Idaho Falis, ID 83401

Federal Records Canter and MNational Archives
Seatlle, WA 38115
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INCLUSIVE DATES {347—present

ARRANGEMENT Alphabetical
VOLUME 815 cubic feel

DESCRIPTIOMN This sanas conaiats of the madical records of asch past and precent amployes of tha
Idaho Mational Engineering Laboratory. The records have been microfilmed and the
hard copies sent to fhe Federal Records Ganter in Seattle, Washington. The micro-
filmed records are maintained by the Idaho National Engineering Laboratory, Office
of Occupational Medicine. This seres includes the records of volunteers who are
kv o have paricipated |In human radiaion axdpanmaniathon.

RESTRICTIONS This senes contains privacy matorial,

LOCATION OF Offica of Occupational Madicinag Faderal Records Cantar
RECORDS Willow Creak Bullding Seatte, WA 38115
Idaho Falis, 1D 83401
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RESTRICTIONS

LOCATION OF
RECORDS

EFFIigUL

1B¢?—pmﬁam .
Alphabetical by subject
71.5 cubic fest

These racords contain the resuits of whole body counts, urinalysis lests, and Swyroid
counts maasuring personnel for exposure to ionizing radiation. They atso contaln a
calibration history for the whole body counting equipment. The records. include: ocou-
pational radiation records; bioassay records; whole body count records; individual
personnel records; and record storage recaipls daling back to the late 19405, There
ame bound notabooks containing log entnes of whole body counts, including parsannel
names, dates, and comments; raw specira data; wewgraphs of whole body counts,
afz. There are also logbooks containing entries that show the name of the subject,
date, and a commenis saction for the whole body court which notes the experiment
ar study for which the count was performed. Raw spacira data of whole body counts
are also noted. The majority of the records are on mécrofiche and have bean sant 1o
the Faderal Records Center (FRC), Sealtte, There are a few records from 1890 to the
prasent retained onsite. Most of the records have been enlered Into an alectronic
database,

This senes contains privacy matenal.

INEL, Operational Dosimatry Uinkt Oflices

Central Faciibes, CFA=E90

Room 205, Room 11, Room 115, and Records Storapge Vault
INEL, Central Faciities Area, CFA 674-E

Federal Rocords Cantar

Seattle, WA 28115

Ilnll'l:t!-f” !Umi;. ._

3

19581972

ARRAMNGEMENT

VOLUME

LOCATION OF
RECORDS

Mumarcal filing systam
5 cubic fes

These files, also known as “J.R. Horan Latter Files,” ame subject-basad files which
contain correspondance, repors, reprints, news clipplings, inlendew transcripls, and
raw data. Horan was tha director for many years of the Health and Safety Division.
Subjects include radiem, fiim dosimetry, accidents, radiological assistance, water
quality, structural studies, contamination and decontamination, radiation exposure,
and contamination control, There 8 one (e on John Golman and Afhur Tamplin
regarding their crificism of the Atomic Energy Cormmission in the 1970s.

Federal Records Center
Seattle, WA 88115
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III'.‘H.:I.-'I.I"E
ARRAMNGEMENT
VOLUME
DESCRIPTION

LOCATION OF
RECORDS

1953-1981
Subjac!
11 cubic faet

These records contain information used in the INEL Historical Dose Evaluation
(IHDE) Project, along with related subject files of mformation collected during the
narmal course of business. The Hislorical Dose Evaluation Project studied radiation
dose ievels associated with releases and accidents; it produced a final report in two
volumes. The IHDE fes contain project repors, task group meeling minutes, and
comespondence. Also included are records documenting operational and apisodic
releases and the SL-1 accident. The subject liles contain cormespondence, con-
tracts, and reports and are filed according to an AEC flling system. These fles
concern subjects which include: CERT, Experimental Cloud Exposure Study, SL-1,
SNAPTRAN, CONVAIR Test, SPEAT, and LOFT Release.

INEL, Ceniral Facilities Area [CFA) Federal Records Center
Building CFA-630 RESL. Room 191 Seattle, WA 881156
Idaho Fails, 1D 83401

LOCATION OF
RECORDS

18581984

Chronological

Subject

approximately T cubic feet

Thesa records include reading fles of monthly repons, cormaspondeanae from 1882,
and files containing collected information conceming human experments. They
contain Information on: CERT tests, CERTLE tests, van calibration sxpanments,
human nuclide studies, capsule axpenments, the SL-1 accident, and an expenment
apparently conducted on & University of Arkansas graduate student at that facility
who later became an INEL employes, The document fypes include: monthly actiity
reports, AEC Reports, joumal adicles, cormespondenca, and noles and repors
summarizing experimaents. Important information in this seres includes: lists of
axperiment paricipants, summanes of experiments, CERT progress reports, infor-
mation on CERT funding, and experiment logbooks containing consent forms.

This sernies containg privacy material.
IMEL, Central Facilltias Area (CFA) Federal Records Canter
Office of the Diractor Saattle, WA 88115

Buiding AESL CFA-890
Idaha Falis, ID 83401
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RESTRICTIONS

LOCATION OF
RECORDS

[z

PCLUSIVE DATES 1561-1564

ARRANGEMENT Chronologlical

Subject

VOLUME approximataly 4 cubic fest
DESCRIPTION Thase records include the joumal aricles, declapes and deciape logs, repords on

bicassay techniques, and whaole body counting logbooks kept in the office of the
Branch Chief of the Laboratory Accreditation Program. The lagbooks recond whole
body counts conducted by Dale Oisan and others. One [ogbook entitled “Human
Ingestion Capsule™ contains information on body counts of people who voluntarily
swallowed capsulss containing radicisctopes. This log includes 10 signec consant
forms.

RESTRICTIONS This seres containg privacy matarial.

LOCATION OF |NEL, Cantral Facdiios Area (CFA) Fedoral Records Centar
RECORDS Building RESL CFA-830, Room 115 Sealthe, WA 238115
ldaho Falls, 1D 83401 (cabinet DOELAP, drawer #4 and adja-
cenl DooKCASE)

__SERIESTITLE Papers, Speeches. and Publieations Flles of Claude W. St
MCLUSIVE DATES 1955-1880
ARRANGEMENT Chronclogical
VOLUME 5 cubic feet
DEESCRIPTION This seres contains the records of Claude Sill, who was chied of the Amnalytical Cham-

istry Branch at kdaho, part of the Health and Safety Divigion, for approximately 27
years. He worked for DOE from 1851 io 1880 and s curmently empioyed by Lockheed
ldaho Technologles Co., as a principal scientist. His branch provided analytic bioas-
say senicas for all conlractors af laho and he was responsible for the whole body
counters. He and his staff actively published and participated in professional meetings
and thesa records include speeches at health physics and bicassay meetings and
publications in a vanety of joumals and procesdings. He also has soma logbooks and
loose paper flas. His records include accounts of his imvolvemeant in the Conirolled
Environmenial Radiciodine Tesi (CERT) and use of humans for the calibration of
analytical equipment. He also has in his collection an anicle on considerations when
using human woluntears in expenments with redicsctopes.

This senes contains privacy material.

INEL, Test Reactor Area Federal Records Center

Building TRA 604, Alpha Wing, Seattle, WA 88115

Rooms 111, 118
kaho Falls, 1D 83401
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INCLUSIVE DATES 1575-1086
ARRANGEMENT (Multiple filing systems)
VOLUBIE 25 cubac fest
DESCRIPTION This sefes s composed of the records of the general managers of site coniracions

for the ldaho Mational Engineenng Labomatory and some of ther employeess, Them
are two confracions included here who managed the site, The first is Aerojet Nuclear
Company (ANG) which managed the site from 1371 until 1978, and the second is
EGAG which managed the sile from 15876 until 1894, The records consist of incoming
and oulgoing correspondence with the LS. Alomic Energy Commission and with its
successor, the US. Energy Rasearch and Developmen! Admindsiraion. Also in-
cluded are intemal memorandums, annual reports, project descriplions, engineenng
design papers and proposale, operaling procedures, operating repons, procedural
guidelines, and minutes of weekly managers meetings. A few subject files deal with
issues of salety and risk sssessment and tha Accidant Investigation Commiftea, Tha
genaral managers whose records comprise the bull of the material are C. K. Leeper,
who was general managor [or ANC, and J.0, Zane, who worked for both ANC and
EGAG. Zane's files include some created before he became gensral manager, Also
included are the records of Gary Marx, who was the manager of the Deparmant of
Ptanning and Budgets for EGAG. His records include copies of correspondence and
reports, arranged by dopariment, and his budget prasantations. Thare i ona box of
comaspondence ol J.H. Dubay of Matenal, Plant Senices, and Enginesring. General
manager files for an earher period have not bean |ccated and may have been de-
stroyed.

Faderal Racords Cenlar
Seattle, WA 28115
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LOCATION OF
RECORDS

RESTRICTIONS

LOCATION OF
RECORDS

Chronological
Authar

13 cubic feat

This sanes consists of office copies of comespondance and reports penerated by and
coliected by their authors. The individuals who kept these files worked in the Health
and Safety Division, and 83 successor divisions, over a long perod of ime. Their files
record the vanous changes in conlraciors and ompanlzational strocture within an office
that parformed essentially the same funcion ower this parod. The contractor haalth
and salaty offices were concamad prrmarily with health safety and securly Esues that
arose out of the day-to-day hazards of work on the site. Types of documenis in this
seres Include: memaos, letters, routle siips, weekly and monthly repons, safety anom-
aly reports, photographs, safety manuals, maps, plans, organization charts, and log
books, They cover many safely related subjects including: bus secidents, pest controd,
decontamination, safely reviews, dosimatng, whole body counting, radiation protachon,
LOFT, and budgais. Al least two leflers discuss 1he planned human lodine-131 skin
absomption experment, The indhiduaks whose files are collected in this senes include;
J: W, McCaslin, J, L. Clark, Lamar J. Johnson, Richard B. O'Bren, D. P. Halls, and
Eryce L. Rich.

Federal Records Center
Seattle, WA 28115

__ SERIESTITLE Contractor Medieal and BloassayRecords | |
INCLUSIVE DATES 19511989
ARRANGEMENT Alpnabetcal (medical records)
Chronological (bioassay records)
VOLUME 11 cubic feet
DESCRIPTION This series contains bicassay and medical records from the Science and Technology

Branch's Openational Dosimetry Organlzations and the Cuality Assurance, Safety, and

ridusirial Safety—Medical Dapariments of tha ldaho National Engineering
Labaorslon The medical reconds wena kapl lor parsonngl working under vanous DOE
cartracions durng this penod, including ENICO, ASSS, Industrial Safety, Alked Chem-
ical Corporation, Asmjet, and ldaho Nuclear Corporation. Document types included
in the sefes are bioassays and medical records of individuals from 1951 to 1988,
Bicasgay records are kep! by analysis number whdch are roughly chronotogical. Madi-
cal records include physical examinations of employeas, medical tests, and other
medical information and are kept aiphabetically by emplioyea |5t namea,

Thesa records contain privacy material.

Fedaral Records Centar
Saatths, WA 88115
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INCLUSIVE DATES 159521281
ARRANGEMENT Document type and dale
VOLUME 7 oubic fieal

DESCRIPTION These records documan the salaty moniloring by the following satety branches of the
idaho Mational Enginearing Laboratory from 1960 1o 1974 Idaho Nudlear Company
Health and Safety, Directors Office of Health and Safety; EGAG ldaho, Salaty Divi-
sion; EGAG Idaho, Technical Safety Suppon Division; EGAG ldaho, Safaty Support;
EGA&G ldaho, System Safety Development Center, Safety and Environmental Pro-
grams; and related safety branches of Asroet Muclear Compary. The types of docu-
ments in this senes inciude loghooks ol nstrument calibrations; Asrojet Muclear
Company cormespondence of W.D, Hanson, P.B. Anderson, and others; ndustrial
hyglenes and safety comespondence (log of letters, subjscts include safety Issues,
hazardows material disposal and spills, and eguipment safety monitonng); haalth and
salely equipment assesaments; Govermnor's Committee on Radiation Directives and
related correspondence; annual salely surveys and appraisals; DUP. Ha's, T.
Stickley's, and JW. McCaslin's leftars; and EGAG ldaho Intarcfice Comespondanca,
letier logs, and document review forms. A rough box content ksting ks available.

LOCATION OF Federal Record Centar
RECORDS SZeattie, WA 28115
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INCLUSIVE DATES 13741378
ARRANGEMENT Chronological
VOLUME 1 cublc foot

DESCRIPTION This aenes containg auto-radiographs of falload collection plates of the ldaho National
Engineering Laboratory gas stacks and soil samples. The seres includes request
forms from EB. Tyez of the Ervironmental Safety Division for analysis by the Anatyli-
cal Chamistry Branch of the Asrojet Nuclear Company, together with the plates of gas
fallout from the stacks and deposition samples from the soil, Exposure time and date
are markad on aach plate as wall as & tracking number ganamatad by the Spectros-
copy Section. The request lorms indicate that the results were reported fo D. Boyer
and are in chronological order. The series also inchudes photographs of the radio-
graphs. isotopes includs Rubidium-108, Sb-125, and Cs-137 soil samples. Titles of
plates inchude "Stack Gas Filter” and “Fallout Plate.” Plates from 1959 to 1974 have
been desiroyed, hus records documeaniing intentional releases as parl of tha Con-
trolled Environmental Release Tests (CERT) 1963 through 1968 are not included.

LOCATION OF Federal Records Center
RECORDS Saaltle, WA 38115
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IMCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIPTION

LOCATION OF
RECORDS

1851-1964

Within the logs, chronological; othorwise none
& cubic feat

The bulk of these records are logs kepl by the Matenals Test Reacior, Health
Physica Section. Since 1951, a continuous survey of background radiation was
kept at the Idaho Nasional Engineering Laboratory by the Health Physics section
ar the Health and Safety Division of the Phillips Petroleum Company. The survey
was maintainad in thase loghooks. Start-up logs appear 1o be the first logs kept
of a reactor. The logs record the background radiation day by day. Infarmation
includas the location, dabe, time of day the reading was taken, the background
radiation count, and rarrative comments. Health Physics logs ware also recordad
by date and shilt, and nclude the work dona by employees, and the names of
empioyees in each erea of the reacior. They also include records of isolopes
noquired. There is some mention o Syslem for Nuclear Auxdiary Power (SNAP)
tests. Also included are Radicactivity incident Reports which include the supervi-
sor's nama, the names of parsonne] mwobaed, the date and time of tha incidant,
the material imvolved, narmatives of the incidents, graphs, records of medical
sxaminations conductad, and tsawe of excneta Eamples collected and sxamined.
Thesa reports include thyroid exposure data lor the lodine expoesure incident in
18958, There are also logbooks of hot-waste-waler siorage tank samples and safe
WOPK permits,

Fedaral Records Center
Soaltle, WA 98115
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INOLUSIVE DATES 9 ﬂﬁ'l =1877 .
ARRANGEMENT Roughly chronological
VOLUME 3 cubic feet

DESCRIPTION This seres contains records redated fo the Phillips Petroleum Company mdintion
exposures, radioactive waste, and litigation. Types of documents include the foliow-
ing: Oparations Office notes (1975); Boaz folder containing information on Boaz v.
Philips Petroleumn Co. litigation; Spacial Badge Pulls for all ldaho Chemical Process-
ing Plamt (CPP) wvisitors [(1973); Philips Petroleurn Company comespondence
(1951-1858) decussing radialion axposurs and relesse incidants including write-ups
for safety and & faclty map; Rala iodine release, including reference 1o thymoid
courter during Rala run; 1857 cormespondence of A.L. Ayers, Assistant CPP Pro- |
duction Superintendent, Atomic Enengy Division; Radicactive Waste Report (monthly |
from 1865 to 1871); radioactive waste from 1953 1o 1871 including stack mondar
data sheets; Waste Calcining Facility Of-Gas Samples (1-1-68); Onsile Radioactive
Materials Shipment Records (1974); Stack Monitoring Notes 1880-18681; Radicac-
thve Waste Forms (1977); and Stack Sample Analytical Data. A folder in box 24474
entiled "Boazr-impressions from the Witness Chair" discusses the suit charging
Phillip Petrolaum Cao,, (Boaz v. Phillips Petroleurn Company) with release of rmdioac-
tivity and radiation causing leukemia, as well as the need o Keep good logbooks at
facilities. This folder includes depositions of John Homn, Charles M. Boaz, and
Denzel K. Janson In this case. A rough box contants listing is avallable for the three
boxes.

LOCATION OF Federal Records Cenfer
AECORDS Seaftle, WA 08115
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INCLUSIVE DATES 1950—present
ARRANGEMENT Repor type; thereunder by repon number
VOLUME approximately 300 cubic fest

DESCRIPTION This saries consists of a collection of reports and publications maintained in the INEL
Technlcal Library. Thens are approximataly 800,000 repors on fiim and 200,000 in
hard copy. INEL staff membars are allowed to check out these reports: for thair par-
sonal uss B0 BoME May be missing at ey ghen time. Included are DOE |daho num-
bered reports, Health and Safety Division annual reports, and the Radiological and
Scientific Laboratory (RESL) annual reports.

LOCATION OF University Place
RECORDE |daho Falls, 1D 83401
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The Site Today |

LawrEnCE BERKELEY LABCRATORY (LBL) is 3
miditiprogram research facility in Berkaley, CA
The University of California (UC) operates the
Laboratory under a managing and operating con- |
tract with DOE. The Laboratory employs about
3,500 people and has an annual budget of about
$150 million. Research at LBL focuses on energy
technology and biclogical sciences. The Labora-
tory operates unigue national scientific facilities,
including the Advanced Light 5ource and the Ma-
tonal Tritium Labeling Facility. LBL trains scien-
tists and engineers and is invehead in advancad
technology transfer. LBL is also now expanding
work in health sciences, environmental restora-
ton, waste management. and energy efficency.

Site History

The Laboravory has played an imporant roke in
the developmaent of modern sclence and technol- |
ogy. Current ideas about using Brge teams © run
complex aquipmant and explore interdisciplinary
schentific issues originated at Berledey. Many
prominent scientists have worked at the Labora-
tory, nine of whom have won the Nobel Prize.

Current ideas about using large teams io
run complex equipment and explore inter-
disciplinary scientific issues originated at
Berkeley.

The origin of the Laboratory is traced to the ar- !
rival of Ernest O, Lawrence at UC Berkebey in
1928, Lawrence was a pioneer in nuclear phys-
ics: he bulle the workd's first oyclotron at Berke-
ley in 1930, This machine accsleraved nuclear
particles in a predictable path by means of mag-
netic and oscillating electrical felds. The result-
ing beam of high-speed particles could disinte-
grate aromic nuclel and produce radicactive [3o-
topes. The cyclotron opened new research op-
portunides in physics, chemlistry, blology, and
medicing, An adept entrepreneur, Lawrence met
with steady success in convincing funding insticu-
tons of the scientific and practcal benefits of his
ideas, He won formal establishment of a UC Ra-
diation Laborztory in 1936,

Lawrence, who served as Laboratory Director
untll his death in 1958, established 2 method of
resaarch known as “big science.” Befors evmb-
lishment of the Radiation Laboratory, individual
sclentists had conducted research using simple
equipment that they operated and built them-
selves. The cyclotron, howaver, was a large and
complex machine that required the steady atwen-
tion of many skilled people. The multiple uses to
which 2 cyclotren could be put also led o the
use of interdisciplinary research teams, This col-
laboratdon spawned significant technological de-
walopments, including powerful x-ray machines,
nEw radicactive Botopes, and mproved under-
standing of atomic and biclogical processes

Figure 4. Respiraticn anakysis wsnyg injeced radeactive Tacers &
Cronner Laboracory (cinc | 9el).

The Radiation Laboratory continued to prow
with cyclotron ndwancement. Development ran
fram the 37-inch and 60-inch cyclotrons during
tha [930s, the |B4-inch cyclotron during the
19405, and the various specialized accelerarors
and other machines such as the Super-Hilac, the
Bevatron, and the Advanced Light Source during




the decades afver the Second World War. Upon
Lawrence’s death, the facility was renamed Law-
rence Radiation Laboratory, The University as-
signed the present tide, Lawrence Berkeley Lab-
oratory, in 1971.

Lawrence and his Laboratory were deeply in-
volved in the war effort. Lawrence himself was
one of the first scientsts o believe that atomic
weapons were feasible, His advecacy conerib-
uted to the creation of the Manhattan Engineer
DHstrice, which assumed responsibilicy for the
Laboratory’s research in 1943, During this pe-
riod, the Laboratory focused on developing a
process for electromagnetic separation of a fis-
sionable vranium lsotope (uranium=-2135) for use
in an atomic bomb. Using cyclotron technology
and chemical processing techniques, the Labora-
tory produced the first samples of uranium-235.
Berkeley participated in the design and construc-
tion of the electromagnetic separation plant
{r=I11) in Oak Ridge, TM, When the plant be-
came operational, Lawrence and his szaff de-
voted considerable time to resolving practical
engineering isswes and training the hundreds of
pecple needed o operate the equipment,

Lawrence and his Laboratory were deeply

involved in the war effort.

The Laboratory's sclentific infrastructure sup-
ported important work in nuclear chemlstry, In-
cluding the discovery of many new transuranic
elements. Laboratory researchers had discov-
ared the first such element, neptunium, in 1940,
Glenn T, Seaborg continued this work with the
dizcovery of plutonium and played a ey rola in
the discovery of over half 2 dozen new elements
through the 1950s,

Work at the Laboratory also gradually expanded
into other areas. A materials science center;, es-
tablished in 1961, studied the fundamental na-
ture of materials at the molecular and atomic
levels. By the 1970s, a major chemical biodymam-
ics program was exploring green-plant photosyn-
thesis and the chemical events that preceded che
origin of lfe on Earth. The energy crises of the

| 9703 led to work on fusion, geothermal, and
solar energy rechnologies.

Pigurn 16 A paioet prader @ postros Comerd, The Camern wisl §

dizgneatic mel develaped at Domer Laboratory, Berkeiey,
photograph radicactive e concancrason, Linkke § whobs hody
sCannar, thin device photograpin & tingle, wpecific area of the body.

Site Human Radiation Experiments

The Laboratory has a long history of biomedical
research involving radiation, Brnest Lawrence
quickly realized the potential of radioblology
bath for advancing sclence and for obtaining
funding. 3oon afeer creation of the Laboratory,
he formed a3 Medical Physics Section. During the
war, he espablished the Donner Laboratory spe-
cifically for this work, Early practitioners of radi-
athon excperiments at the Laboratory incleded
John Lawrence, Paul Aebersold, Robert Stone,
and |oseph Harmilton; all chese individuals be-
came major figures in radiobiology research,

| Swmrting in the | 930s, biomedical researchers

used the Laboratory's new eguipment (such as
particle beam accelerators and more powerful
w=ray tubas) and substances (radicactive so-
topes) o do experimental work on animals and
peaple. The work on people centered on trial

| therapies for various medical conditions, espe-

cially cancer, Much of this medical trreatmant
took place under the auspices of the UC hospital
and medical school in San Francisca, and ad-
vanced the understanding of polycythemia rubra
vara, leukemia, thyrold disorders, and other dis-
easas. While this work was important from a
sclentific perspectiva, the practices surrounding
patiant consent and selection are unclear. Stone

| and Hamlleon Inltated thase studies during thae

19303, and both played key roles in controver
sial wartime human expariments with plutoniem
and other radicactive subsanoes.
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During the war, the Laboratory curtailed its
experimental treatment of disease and centered
its blomedical research on ssues associated with
production of fissionable matertals, While such
materialy were known to be harmiful, production
for the atomic bomb required hundreds of
workers to labor with and possibly receive high
exposure from them. Critical areas of concern
were the effects of radicactive substances when
they were inhaled, ingested, or entered the
bloodstream through the skin,

During the war, the I.ﬂ.bar-:ﬂm:r centered
its biomedical research on issues associ-
ﬂ with production of fissionable mate-

While health protection was an cverarching
concern, other Bctors were apparent a3 well
Stafford Warren, head of the MED Health Sec-
tion, noted that healkth and safety measures were
needed to keep workers healthy and on the pro-
duction lines, Security considerations also played
a rode in the desire w limit occupational Hinesses
and offsite radation releases.

Working under the Health Section of the Univer-
sity of Chicago's Meallurgical Laboratory, the Ra-
diagon Laboratory was uniquely positioned to
help the Manhattan Project. During the [930s,
Joseph Hamillton had established the Madon’s first
systematic radiation health and safety program at
the Laboratory, and Warren appled Hamiloon's
ideas throughout the Manhatan Project

Hamilton and some colleagues were also experi-
enced in conducting experimental procedures
Imvolving radiaton and radicactive substances.
Berkeley medical staff injected three pecple with
plutonium and one with americium at the UC
hospital as part of the controversial human plu-
tonium experiments.

Beyond the plutonium studies, Stone, Harnilton,
and other laboratory researchers such as
Comelias Tobias, Beroram Low-Beer, and john
Gofman conducted experiments with fission
products and other radicactive substances dur-
ing the war and immediately thereafter. There
was also ingerest in the meabolism of thorium,
protactinium, uranium, and yteriem. Most of this

1]

Figure IT. A wdney eaminaton using @ scrailladon camans a
Dicnner Labormory, Barealey,

research involved the use of animals, although
Hamilton conducted studies involving the inhalk-
thon of tirconium oxides by human subjects,

Limited consent documentation s avail-

able for these early human studies. The
therapeutic intent of this work is also un-
clear.

Oither human studbes invelved the therapeutic
and experimental use of radicactive potassium,
tritiem, iron, astatine, and carbon, Particle beams
and other external radiation sources were also
used These stuxdbes had multiple, sometimes
averlapping, purposes. They were conducted o
treat disease, to undersmand biclogical processes,
and o refine radation doselresponse Informa-
tion. As noted earfier, Emited consent documen-
tation |3 avallable for these early human studies.
The therapeutic intent of this work is alsc un-
chear. While there was interest in treating cancer,
for example, there was also strong interest in
learming more about the body and how it was al-
fected by radiation.

Other Laboratory biomedical research projects
from the 1950s through to the present day in-
clude genetic mapping and sequencing. structural
and molecular biclogy. biclogy of human disease,
ard Bimolecular design. Ressarchers have had
success in bearning about cancer, arcerioscleno-
si5, and blood disorders. The laboratory has in




recent decades developed sophisticated medical
imaging equipment, including Positron Emission
Tomography and Computed Tomograph diag-
nastc scanners, While currently verified site
experiments are detailed in Chapter 3, DOE
expects to identiy and describe additional
Berkeley-related experiments in the near future.

Site Records Collections

Of all DOE facilities, LBL has done the best
work in placing its records under intellectual
controd, The key to this suooess is a comprehen-
sive inventory the [aboratory has prepared for
its active and inactive reconds. This inventory
covers records of potential value for human ra-

Frgure T8 Early wse of 3 Geger-SHiler councer 10 bes thymosd
Biwiat bt i Liswmnca Pacliifion LiBaiasary.

diation sxpariments, as well as all other [abora-
tory records. Space does not permit inclusion of
the total inventory here, |n addigon, LBL archi-
vists and records managers are working to iden-
tify and descr|be records refsting o human rad|-
ation experiments at other sites including Uni-

varsity of California facilitles in San Francisco and |

Chapter 2. Marratves and Reconds Series—insomutional Areax Lywrence Berkeley Laboratory

Los Anpeles. DOE will make the results of this
work available when it 5 completed. Research-
ers should contact OHRE or LBL for further
information and assisanos,

Of all Department of Energy facilities,
Lawrence Berkeley Laboratory has done
the best work in placing ity records under
intellectual control.

There is much documentation at LBL of human
radiation experimentation from the 19305 o the
present. Records detmiling the work of joseph
Hamitton, Cornelius Tobias, E.C. and john Law-
rence, John Gofman, Patricia Durbin, and other
scientists are available. Experiments and other
activities are discussed in files of the Crocker Lab-
oratory, Donner Laboratory, and LBL Biology and
Medicine Division. Topics covered inchude devel-
opment of human use protocots, and specific iso-
pope tracer and total body irradiation studies,
Mearly all Laboratory records are unclassified or
have been declassified, The location, content, and
availabilliity of especially pertinent records series
are described are described bedow,
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Lawrence Berkeley Laboratory (L1851}
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WOLUSIVE DATES 19481088
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ARARANGEMENT Subjec, thereunder chronclogically
YOLUME 281 cubic fest

DESCRIPTION This seres contains administratve documents, Including matenals redating to patents
and imventions, purchasing operations, security, foreign visitors and bullding mainte-
nancs, construction, furnishings and sguipmant, materdals partaining o vanious accel-
eralors, weapons lesls, computers, mscellansous personnel files, and files peraining
o finances. Thare are also files concamed with indusinal hygiene and accidental
exposure to radiation of stalf members. The files include comespondence, repons,
photographs, blueprnts, and handbooks, The files were created during the adminis-
trations of multiple Lab directors.

LOCATION OF Lawrance Berkoley Laboratory Federal Records Canter
RECORDS Archives and Records Office 1000 Commadore Drive
Berkeley, CA 84720 San Bruno, CA 94066
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MNCLUSIVE DATES 10471088

ARRANGEMENT Mone
VOLUME 137 cubic feset

DESCRIPTION This sedies documents admnistrative activilies of the Life Sciences Division. Documents
inciude project cormaspondence, program proposals, human use mformation, budget
information, annual repons, and bullding and aguipment addiions/maintenanca, Sub-
jects include NASA, LBL, and Atomic Energy Commission proposals; human use
profocel development and specific program protocols; Bevalac planning, space alloca-
fion, and funding, Bleciron Linac and 184-inch Cyclotron administrative and project
development information; Escal year funding, budget. and rechamns documeantation: and
Donner Labomiony hstoncal administrative informmation, incuding Human Uise Commit-
s (of LBL) and Commities for the Protection of Human Subjects (of UCB) comaspon-
dence and profonod development with the Department of Health, Education, and Wal-
fare and the Mational Instiutes of Health. The records also confain correspondence
docurmenting the establishmeant of biomadical ressarch units & hoapitals in Thalland

and Indka,
LOCATION OF Lawrence Berkeley Laboradory Fedaral Racords Center
RECORDE Archives and Records Office 1000 Commaodore Drive
Berkeley, CA 94720 San Bruno, CA 94088
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Chapeer 2. Marrathves and Records Serigs—Institutional Areas: Lawrence Berkeley Laborstory

INCLUESIVE DATES 10451987

ARAANGEMENT Reverse chronologcal crder
Subject

VOLUME 38 cubic feet

DESCRIPTION This senes consists of administrative records created by wvarious Administrative Assis-
tants (among them: Iger Blake, R.A. San Souci, and Baird Whalay) in the course of
theair work for various Directors of the Biology and Medicine Division and Donner
Laborstory {among them: John Lawrence, and James Bom). Records include historic
documants chronicling the planning, bullding, and funding of Donnar Laboraiory,
Donner Annex, and Donner Pasilion; Direcior's Funds Research Proposals: come-
spondence; account ledgers; manuads; news clippings; Blueprints and flcar plans,
animal care axpenditures and invenores: Lab population ksts; repants of joumal
articles; Fisid Task Proposals; grant Bes, photographs: newslettens; organizational
charis; purchase orders; and imwoices. Comespontence sometimes contains dascrip-
tions of human experiments conducted or planmed, mcluding isciopes used and

patient'subject selection,
LOCATION OF Lawrence Berkeley Laboratory Federal Records Center
RECORDS Archives and Records Office 1000 Commiodore Drive
Berkeley, CA 84720 San Bruno, CA 94066
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INCLUSIVE DATES 1938-T75
ARRANGEMENT Alphabetical by patent name
VOLUME 3.75 cubic feat

DESCRIPTION This series documents patients and subjects treated at the Donner Pavilion and
Dannes Clinie batwsen 1838 and 1975, Tha index was crealed 1o keep reck of end
assist in locating medical charts lor patients and subjects treated at the two Donner
Iacilities. This s a semiactive records senes maintained st Donner Pavilion, Life
Sciences Division. These records contain: clinic number, patient, address, refemng
physician, referral diagnosis, date first seen, birth date, and death date. On some of
the cards, the Patlent |dentificaion Mumber has bean handwritten on the card,

RESTRICTIONS This seres contains privacy rmaterial.

LOCATION OF Lawrance Berkeley Labomatory Faderal Records Center
RECORDS Archives and Roconds Office 1000 Commadona Drive
Berkeley, CA 94720 San Bruno, CA 54066
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INCLUSIVE DATES ca. 1048-1977

ARRANGEMENT Record type

VOLUME
DESCRIFTION

10 cubic feet

This senes is comprised of patient appointment books, blood and bone marnrow data,
ion shedies data, and miscellanaous clinical information peraining to platelsts,
hematoctiis, sectrophonesis, and osmole fragiity. The maporly of the informalion in his
sares = kept in small, bound logs or nolebooks. Appointment books contain paliant
rama, procedures, and physician name. Blood counts and bone marow data include
patiend name, date of cound, raw data, and cocasional notes. Iron studies include patient
name, weight, dale, diagnosis and radioactivily injected, plus graphs and data relaing
to iron-—-58 injections, Several binders labeled "Blood Volumes™ contein shasts (iséng
patent name, weight, height, referances 1o indine-131 and date, time, and wolume of
injaction. There are 13 sheats here that include the notation “San Cuentin™ afler the
patant name. These “San Quentin” sheels date from February and March of 1850
Mizcedlanecus clinical entres include patient name, date, and raw data.

This sanes contains privacy material,

Lawrence Barkeley Laboratory Federsl Recoms Canter
Archives and Records Office 1000 Commodore Drive
Barkeley, A 84720 San Bruno, CA 94086
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INCLLUSIVE DATES

VOLUME

DESCRIPTION

RESTRICTIONS

LOCATION OF

RECORDS

18401554
Varias
17 cubic feat

This senes documents the research and activities of the Donner Laboratory, Avlation
Medicine and High Altitude Physiclogy staff during WWIL The aim of these studies
wis o datermina the alfects of decomprassion on the human body for Hight parsan-
mal The series includes records documenting the experimental procedures parformed
on Peruvian, Ay, Navy, Air Force, ROTC, and civilian subjects, as well as animals,
in the decompregsion chamber and during fights out of the San Diego Aviation field.
Radioactive [sotopes were used as Iracers in many of these studies. The sedas con-
ting Commitiea on Aviation Madcine (CAM) mepors, axparimantal notes, procadunss
perlormed on ndividual subjects, comespondance, individual scientist’s files and notes
iHardin Jones and John Lawrence), x rays of the knees and cranivms of subjects,
collected reference aricles, photographs, graphs, charts, and orginal signed consant
forms for underage subjects involved in these studies.

This senas contains a small amount of classified information.
Lawrenca Barfkeley Laboratory Fadaral Alescords Cantar
Archives and Reconds Office 1000 Commaodone Drive
Barkakey, CA 84720 San Bruno, CA B4086
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INCLUSIVE DATES {536-13983

ARAANGEMENT Disease name, thereunder alphabetical by patient namae
VOLUME 148 cubic feat

DESCRIPTION This seres documents treaiment of patients at the Donner Laboratory. Records
consist of information and paflent history forms, bocd counts, urinalyses, comespon-
dence with referring doctors and with patients, photographs, graphs, electrocardio-
graphs, tomographic scans, noles, isctope therapy records, dally obsenations, and
lists of dosages: in some cases consent forms are also presant. Diseases docu-
mamad include Hodgkin's disaase, lymphatic leukermia, multipke mysloma, polycyihe-
mia rubra vera, thyroid problems, and acromegaly. Most pre-1950s cases appear io
have involvad John H, Lewrence. Cases from 1850 and beyond involved othar re-
searchers ai Donner Laboratory, Lawrence confinued to oversee palient cases
through the 18808, whan cases ware ssen by John A. Linfool. Soma records pariain
to experimental work with mdioactnity, and document treatment with x rays, radicac-
tive phosphorus and stronfium, iron, and mdicactive yitriem for above-menticnsd
diseases. An indax ol diseases and cartons in which they are found is avaiabe,

RESTRICTIONS This senes contains privacy malenal.

LOCATION OF Lawrance Berkeley Laboratory Faderal Records Caner
RECORDS Archives and Bacords Offica 1000 Commadare Drive
Barkslny, CA 84720 San Bruno, CA Ba088
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INCLUSIVE DATES {1Q57-1979

ARRANGEMENT Varnas
VOLUME 11 cubic feet

DESCRIPTION Thiz senes docurments development of muclear radiation techniques for medical
resaarch &t Donner Labomatony. Included are slikdas of expanments, gant proposals
(both funded and not funded from 1986 to 1874}, and films of Donner research, lor
both publc and medical audiences, The grant proposal folders conlain UC Regues?
for Rapor of Inventions, Motice of Grants Awarded by the Dapl. of Health, Education
and Weliare, detailed budget sheets, Appication for Research Grant Contimuation
Support, Summary Progress Reporis, Notice of Research Projact, and Commiltes for
the Protection of Human Subjects approval memos. It appears that human invohee-
meni in these studes is limiled 10 bood plasmafpoproteins studies, bul the project
descriptions ane lacking in some of these folders. Pholographs of Donner siaff from
the 18508, lunding source ligts, and amtlss ans aleo prasant.

LOCATION OF Lawrance Berkeley Labomatory Faderal Records Canter

RECORDS Archives and Records Office 1000 Commodone Drive
Berdaley, CA S4720 San Bruno, CA S40886
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INCLUSIVE DATES 15371583
ARRANGEMENT \aras
VOLUME 1.2 cubic feet

DESCRIFTION These files consist of statistical summanes of pafentesubjects treated at the Donner
Pavilion and Donner Clinic and In the several programs in Research Medicine since
1875, The records are primarily typescript pages that are maintained in thres-ring
binders and provide chronological siatisical summaries of the treatment of pa-
tients/subjects at LBL by nuclear and radiclogical therapies. The format of the sum-
mary repors in each binder changes over fime. These records wens craated and
maintained for both their statistical summary function as well as a finding aid to be
used In conjunctson with the varous card indexes for keeping track of homadical
charts for patients and subjects reated in the vanous Ressarch Medicine Programs.
Inchided are listings of al Donner patienta’subjects; llslings of new patients and
deaths; survival lksts of patientsfsubjects treated with alpha-particle iradiation onga-
nized by diagnosis, including bul not limited 1o acromegaly, Nelson's Syndrome,
Diabatic Retinopathy, Breast Cancer and prolactin-secrating pituitary adenoma; and
lists of potential patiants. A finding aid is available.

RESTRICTIONS This seres contains privacy material

LOCATION OF Lawrence Berkeley Labomstony Federal Records Cemier
RECORDS Archives and Records Office 1000 Commodons Drive
Berkaley, CA 84720 San Bruno, CA 34068
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INCLUSIVE DATES 10681-1883
ARRANGEMENT ‘aries
VOLUME 27 cubic feal

DESCRIPTION This sefes documents tha ressarch and aciivies of Budingar (Madical Dimeclor of
Donner Laboraiony from 18687 1o 1878), from 1950 o 1984, Included ane the following:
onginal correspondence for Donner Madical Lab ressarch; sspesimantalequiprment
development such as Posiiron Emission Tomograghy (PET), scanning technigues, and
camara studies; patient fles, including photographs of whole body, head, and hand
scans and procedures pedormed; cormespondence about patientsfresearch subjects;
proposals to, and the protocol of, the Human Usa Commities: Budinger's notes; copies
of relerence arficles; conferencesworksihops attended and crganizsd; notes on siisdent
exparimental activities; and copies of grant proposals o various organizations subrmified
1o Budingar for review, The senes containe recomds redatad lo exparnments on humans
and animals using many radioactive isolopes. The serles is composed primarily of
paper records, but also Includes Laboratory photographs of scans,

LOCATION OF Lawrance Berkalay Labomiory Federal Records Candar
RECORDS Archives and Reconds Office 1000 Commodore Drive
Berkeley, CA 84720 San Brung, CA 94066
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Chapeer 2. Marratives and Records Sertes—insttutional Areas: Lywrence Berksley Laboratory

INCLUSIVE DATES 15401594
ARRANGEMENT Chronological by projact or fopic

VOLUME 88 cubic feal

DESCRIPTION This seres consists of comespondence, abstracts, project descriptions, progress
reports, orginal and final drafis of papers, grant proposals, notebooks, animal profo-
cols, visual records, research specimens, and reference files created and maintained
by Durben. The fles dating from 1840 to 1957 are ressarch records from the Crockess
Laboratory that were inharited by Durbin and are maintained by her as part of this
geries; these particular files have baen microfilmed. Crocker Laboratory fikes dating
from 15840 io 1957 include soma files crealed or maintained by Joseph Hamilion.
There i some vanaion in the format of the paper records, pariculary in the refer-
ence files, which contain index cards and complete sets of animal progress reports
of other biclogy groups in other national laboratories. Visual records (35mm slides,
lantern shdes, aulo radiographs) iotal 2.75 lest and resaanch specimens (microscopa
slides, bone blocks, bone bottles) todal 5.25 feel,

LOCATION OF Lawrence Berkeley Laboratory Fedoral Records Centar
RECORDS Archives and Racords OMica 1000 Commodaore Drive
Barkaloy, CA 84720 San Bruna, CA 94068

INCLUSIVE DATES 1950-1959

ARRANGEMENT \aries
VOLUME 4 cuble faat

DESCRIPTION Thiz seras documents Gofman's research, which included thyroid studies, canoer
and drug research, studies of Bpoproteins and atherosclenosis, as well as his profes-
sional activities, such as University of California commitiee work. Records congist of
comespondance, patient dala, group progress reporls, proposals, drafls, papers,
questionnaires, follow-up forms, blood shipment lists, case report foms, and refer-
ances. Thay am armnged oossly by study, so thal most data pertaining to A particular
expearimant of study in a project is kept in one folder, blood sample information ap-
pears to be armanged by sourca (e.g., doctor providing the blood; other reconds, such
as correspondence and repons, are nol arranged systematicaly).

LOCATION OF Lawrenca Berdeley Labormatory Fadaral Racords Canter
RECORDS Aschives and Records Office 1000 Commodore Drive
Berkaley, CA 84720 San Bruno, CA 84088
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NCLUSIVE DATES 19431975

ARRANGEMENT “ariea

VOLUME
DESCRIPFTION

LOCATION OF
RECORDS

INCLUSIVE DATES
ARRANGEMENT

VOLUME
DESCRIFTION

LOCATION OF
RECORDS

12 macrofilm reals

These records have been copled from varous. collections to form an artificial collec-
tion of records pertaining fo Hamilton. Mamy of these records were created by Hamil-
ton and transfermed fo the LBL Archives and Records Office in 1957, Patnicla Durbin
usad the files for har follow-up study of the 1945-1947 plutonium injections. Attachad
to each reel are fie folder lislings, a biographical skeich of Joseph G, Hamilion, and
a scope and content note, Some notable projects represented here include Dugway
bomb tests, and Project Sunshine, a study ol the elfecta of strontium-80, Other re-
cords from the 19508 seem o be more directly redatled to Durbin's research or to the
ressarch of other, newer membars of the research group, Thay document Durdbin's
early work with radioactive materials In animals and in some casas with humans.
Human studies include & study of astatine in patients with goiter or adenoma and &
study of milk and baby food (tracing natural levels of strontium and other slemanis).
Durbin's follow-up studies of people njected with plutonium or americium in the 1940s
include some comespondance, notes, and data. A finding ald with reel and microfilm
frame numbars i available.

Lawrence Berkolay Laboratony Federal Records Canter
Archives and Records Office 1000 Commodore Drive
Berkeley, CA 84720 San Bruna, CA S4066
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18938=-1973
Mona

0.2 cubic foot

This sarles containg comaapondence, aficke meprints, epors, newspaper clippings,

pholographs, and iransparencies periaining io the work of Joseph G. Hamilton. The
sares documents use of human subjects in Hamilton's radiation expanmeants with

photographs of human tissue and chans recording human metabolism of radioiso-
topes. Whie the photographs of human tissues do not reference particular experi-
ments, they are consisient with other records that document human subject radiation
resasarch by Hamilton. The senies was created during the directorships of Edwin
MeMillan and E.O, Lawrence, and has no particular s gaemsnl.

Lawrence Berkeley Laboratory Faderal Records Center
Archives and Recards ONice 1000 Commodons Drive

Berkalay, CA 84720 San Bruno, CA B4066




Chaprer 1. Marratives and Records Series—Insriutonal Aress: Lawrence Berkeley Laboratory

INCLUSIVE DATES

VOLUME
DESCRIFTION

LOCATION OF

1940=-1878
Author narma
3 cubic fest

This sares is composad prmarily of articls reprints from the files of Hardin Jones, but
it also contains some comespondence, papars and reports. The arficles come from
a numbar of madical jpumais, mostly Amancan, butl Europaan as wall. They pertain
to a variety of medical disciplines, but many are about experimental procedures and
radiclogy. Topies include Laguna-Honda Hespital human studies and Donner Clink
metabolic studies. Experiments located at Laguna-Honda include a ™' uptake study,
and an alectrolyte metabolism study in patients with malignancies using Na™ and K=,
The hospital alko studied leukemic children treated with radiation, use of tagged
substances in tha study of afferent aferies, and radiafion to tha piuitary in cancer
patients. In addition fo experimants with rediaion, petients al Laguna-Honda Hospital
were usad for exparimental drug and chemical therapies outlined in ofher funding
proposals in this file.

Lawrence Barkelay Laboratory Federal Records Canber
Archives and Records Office 1000 Commaodore Drive
Barkslay, CA B4T20 San Bruno, CA DADEE

1832-1986
Varies
85 cubic feat

Thiz senes chronicles the personal and professional ife of Lawrence [(1304—1991).
Considared ona of the plonaars in the fiald of nuclear medicine, Lawrence was tha
brother of LBL's first Direclor, Emest O, Lawrence. John Lawrence served as Dwector
of Donnar Laboratory (1948-1870), Professor of Madical Physics af the University of
Califomia at Bedeley (1950-1870), Physician-in-Chisf, Donner Paviion (1954-1970),
Associate Direcior, Lowronce Radiation Laboratory (1959-1870), and Regent of the
University of California (1970 to early 1980s). The series contains comespondance;
photographs; 35mm and lantern shdes; preprints and reprints; newspaper clippings;
negatives; charts; graphs; dala; manuscripls; course materials; cumicula vitas; floor
plans; projocols: reconds of mvention; vewgraphs: speaches and talks; sound recond-
ings; and travel plans. These records clearly depict the scientific and social milleu in
which Lawrence operated. The comespondence documents the growth of Lawmence’s
intemational reputation In nuclear medicing; his personal, religlous, and political
beliefs; Lawrence famiy history; and the history of Donner Lab, Donner Pavilion, and
the Melabolic Unit &l Cowell Hoapital,

RESTRICTIONE This seres contains privacy materdal,

LOCATION OF Lawrence Berkeley Laboralory Federal Records Centor
RECORDS Archives and Records Office 1000 Commadore Drive

Berkelay, CA 04720 San Bruno, CA 04066
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Human Radiation Experiments: The DOE Rosdmap to the Story and the Records
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INCLUSIVE DATES 1962-10975
ARRANGEMENT Mone
VOLUME 0.3 cubks fool

DESCRIPTION This seres documenis the research and adminisiralive activities of Lawrence
{1904—1891), brother of founder of LBL, Emest O, Lawrence. In 1935 John Lawrence
joined Ermest in Barkeley and bacame inlerasiad in the use of artificially produced
radivisotopes and nuclear radiation in medicine. In 1838 Lawrence founded the
Donner Labomiory within the Radiation Laboratory. Lawrence refired from Donner in
1985, He served as a University of Califomia (UC) regant from 1970 1o 1983 and was
president of the Society of Nuckear Medicine In 1866-1987. This sarles s composed
of two subsedes: subject files in labeled file folders and a binder labeled Slides JHL.

RESTRICTIONS This seres contains privacy malenal,

LOCATION OF Lawrence Berkebey Laboratory Federal Records Center
RECORDS Archives and Records Office 1000 Commadore Drive
Berkeley, CA 94720 San Bruno, CA 94066
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INCLUSIVE DATES 1061—1994

ARRANGEMENT Subject
VOLUME 11.5 culbic Peast

DESCRIFTION Dr. Thombon Sargent is a biophysicist al Donner Laboratony whose research involvas
using radicisotopes in human and animel subjects to study physiclogic processes.
This series contains comaspondence; grant proposals; personnel records, such as
dosimetry, student assistant files by name; Donner staff committee meeting reconds;
budget and funding information; safety data; radiation salety; administrative materals
relaling o whole body counter; pharmaceuticals; axperimantal proposals for projects
that didn get done; Donner administration materials; and travel. This series containg
a fila on human use profocols, filed by study name, and a file on consent forms and
human use protocols that wera in effect at the time human subject studies were
approved.

LOCATION OF Donner Laboratory
RECORDS |LBL Archives and Records Office
Bearkeley, CA 84720
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WCLUSIVE DATES {059-1094
ARRANGEMENT Study

Patseni rume

VOLUME 17 cubic foat
DESCRIFTION This seriss contains patient case fles ralating 1o Sargants studes using radicisstopes

in human subjects 10 study physiologee processes. The files include raw data mea-
surements and medical evaluation of subjects. for the following studies: studias of
calcium/strontium metabolism in patients with acromegaly and bone cancer (1984
1969); cobalt shudies of subjects with B,, deficiency v. normal subpects; chromium-21
studies of subjecis with diabetes and hemochromatosis (1970s); lron studies of
patients injected with thorolrast o compare iron absorpiion in nommal v, iron deficient
subjects; brain metaboliem studies using lodine-122, lled by type of patient, e.g.,
depression, schizophfenia; brain imaging studies using bromine lﬂr:tup-& for brain
scanning on laboratory personnel, and zinc studies of mostly normal subjects (mid-
1960s), Patienl records note name, weight, height, dale of birth, quﬂwe&mmhm
work location, phona, date and resulis of urine bicassay test, dates of whola body
counts, caiculation of actual axposure, spacira of delacted activity in both tabular and
graphic forms, kst of Eotopes with which employee regularly works, palient's uplake
leved (I known), and suspected location of exposure, and either referral latter from
oulside physician or from Environmental Health & Safety Division of LBL. There ane
also records for patients, referred by cutside physicians, who may have bean sxposed
to dangerous levels of radiation (e.g., as 8 result of Chemobyl nuclear reacior aco-
denl). Records of experimental exposures nole isolope used, amouni infecied, dally
counts, and final anakysis.

RESTRICTIONS This seres containg privacy malerial.

LOCATION OF Donner Laboratory
RECORDS (8L Archives and Records Office

Berkeley, CA 94720
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Huran Radiation Experimants; The DOE Readmap to the Story and the Records

SERIES TITLE Thorntan Sargent Publication Working Flies.

0 .J_II'|L iy h'ua-rj LLE-EH |||I..Lr|-'l' 1.d.|.J|.|-'|-|. A e R AT T .I.'.a: l lizy IJLI. I |
INCLUSIVE DATES 1958-19854

ARRANGEMENT Study name
VOLUME 3 cubic feet

DESCRIPTION This serles contains Sargent’s siudies of physiological procaesses in animal and hu-
man subjects using radicisotopes. Files in this series contain analyses of data, orga-
nizad by study title, for studies \ncluding: sublects inlacted with thorotrast (o evaluate
diffierence in iron absorption in normal v, iron deficient subjects; bromine as brain
imaging compaund in studies involving lab personnel; casium-137 and cesium=-132
studies of subjects exposed to fallout, studies of calcum‘sirontium metabolsm in
patients with acromagaly and bone cancer (15884-1065); coball studies of subjects
with B,, deficeency v. normal subjects; chromium-51 studies of subsects with diabetes
and hemochromatasis (1970s); zinc sludas (unpublished) of moetly nomal subjects
imid-1980s); and positron emission tomography (PET) 280 fluorodeonygiucoss (FDG)
shudies of human subjects with schizophrenia. Titles in this series include: lron Paper,
FDG in Schizophrenia. These files provide a faify complete ovendew of the types of
studies done by Sargent during his yvears at LBL,

LOCATION OF Donner Laboratory
RECORDS LBL Archives and Records Office
Berkeley, CA D4T20
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INCLUSIVE DATES 1579

ARRANGEMENT Mone
VOLUME 0.2 cubic foot

DESCRIPTION This series consists of a single file that contains an incomplate, 70 page transcript of
an oral hisfory infenview of Kennath Scoff conducied by Sally Hughs on December 17,
1879, Refarences to humans irealed or expermentad with radiation Includs traating
k=ukemia pafients with redioactive phosphorows in 1937; there are also relerences to
tha plutonium Injectlon axparimants.

LOCATION OF Lawrence Berkeley Laboraiory Federal Records Centar
RECORDS Aschives and Records Office 1000 Commodore Drive
Barkeley, CA 94720 San Bruno, CA 94065
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Chapeer 2. Marratives and Records Seres—Institutional Areas; Lawrence Berkeley Laboratory

11.5 cubk: feat

This series contains fles relating to the research of William Sid who was a physicist
af Donner Laboralony. Topics covered are human body composiion, including studies
of iolal body water, hydrogen exchange, acromegaly, and hypaxa, Fies include LBL
interoffice cormespondance, and comespondance with oulside colleagues: records
redating lo biophysics conlerences and presentaBons; commititees on which Sin
sarved, such as Energy and Emvironmant Division Council, and Mational Reseanch
Council: manuscripts and abstracts in draft, published form, grant applications and
annual repons; drawings and plans for mass spectroscope, and aftitude and low
pressure chambers; and patient and human subject chars and graphs. Patient and
human subject documentabon includes raw dala, cardicgrams, notebooks for trifium
studies, and studies using radicisolopes such as carbon-14, polassium-40,
chromiam-57, and iron-58. This sarles containg records of high altitude siudies con-
ducted in Peru in 1952, Bolivia in 1857, and melating to the American Mount Evanest
Expadiion (AMEE) in 18683, using radicisciopas on human subjacts. Flles are ar-
ranged chronclogically by subject in three-ring binders and folders. This series con-
taina videotapes of heart flow and monkay studies, and 21 rolis of numbered alecto-
graphs.

LOCATION OF Fedaral Records Centar
RECORDS LBL Archives and Reconds Office

Berkeley, CA 84720
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Human Radiavion Experiments: The DOE Roadmap to the Story and the Records

INCLUSIVE DATES
ARRANGEMENT
YOLUME
DESCRIPTION

RESTRICTIONS

LOCATION QF
RECORDS

18371881
Varies

105 cubic fest

This sares documents Tobias' work as Professor of Medical ics at the University
ol Calornia at Berkeley, as wel as his administration of the iation Biophysics
Group at Donner Lab. Primary subseres include: subject and author [Berafune
gearches; scientific joumal reprints and preprints by both Toblas and ofhers; come-
spondence, grant applications, research proposals and repons; instructional matersal;
student theses and dissertabons; recommendations for students, faculty and staff;
sxparmeantal dats; matarals related lo varlous Lawranca H-uli_llllrr Laboratory (LBL)
organizations; LBL publcations; documents melated 1o Tobias® commities work on the
Lighi lon Biomedical Research Accelerator (LIBRA) and his Directorship at the Ad-
vanced Biomedical Scence and Treatment Center (ABC); and Biology and Madicine
Division aiafl files. This sanes aleo Inchudes biblicgraphles, curmicula vitas, jourmals,
catalogs, technical reports and papars, patents, notebooks, experimental logbooks,
and franscriplions of Sally Smith Hughs' oml history interviews of Tobias in
1978-1980.

This senes contains privacy malerial.

Lawrence Berkeley Laboralory Federal Records Canter
Archives and Records Office 1000 Commodare Drive
Barkaday, CA B4T20 San Biuno, CA 84088

| SERIESTILE Comellus A TeblasFiles2) | |

INCLUSIVE DATES

1843-1870

ARRANGEMENT Racord type. alphabebcal'chronological thaemunder

VOLUME
DESCRIPTION

38 cubic feat

This series documents Tobias' work as a Radiation Biophysicist at Donner Lab and
LBL, as wall as his prolessional association with vanous nafional and intematicnal
committess, hospitals, and research faciities. Types of documents ncluded are: drafts
and final, eclentfic reports; AEC repodts on expadmantation with plutonium and I™
{Project 48A); sciantific noles and corresponcencs relaled to radiation exparimentation;
sides, chars, and anaksis of the uplake and desaturation curves of humans and
animals wsed in radipactive tracer experiments; photographs of Donner personnel,
gigntific projects, and aquipment; student information; cumiculum vitae of physicists
considerad for jobs al LBLDonner, Tobias' notes from classes taken &5 & graduate
student, including coples of his thesis; publication comespondence; comMespoOndEncE
relating 1o applications for human use; comaspondance with other faclithes in a consulta-
tve capacity for cyclatrons and isolope lechniques; blueprints for sclentific sguipment;
patent fies and applications; and copies of notes used for presantations and talks at
seminars and conferences. The series also includes some of Tobias' personal corre-
spondance and photographs. The series as & whola gives an overview of Tobias' cansar
and his interaction with the inermational scientific commundty:

LOCATION OF Lawrence Barkelay Laboratory Federal Records Center
RECORDS Archives and Records Office 1000 Commodore Dinve

|24

Barkekey, CA 94720 San Bruno, CA 84066




INCLUSIVE DATES

ARRANGEMENT
VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

1857-1975

Vanes
10 cubic feet

This sanes documents Vian Dylce’s work on blood and bone marrow studias. Particu-
lar fialds of research included studies of human enythroposatic activity in plasma,
candiac evaluation from radicisolope dynamics, and blood franspor through bone
marrow. Studies include both animal and human expenmentalion, chiafly for the
advancement of research on forms of leukemia, myeloma, and anemia. Tachniques
included induced parabiosis in animals (fusion of two animals fo study passage of
solutes from one 1o the other); skin grafts; spinal cuts; exposure to ight and dark, and
in both humans and animals, Fuorokinesis, assays using radicactive ron, use of
alpha-corticotrophin, ACTH, EHDF, and synthetic calcitonin; and studies ol on
involved femur injections. The serles consists of nolebooks, data, graphs, manu-
scripts, drafis, references, photographs, negatives, X rys, comespondence, magnelic
tapes of data, and conference planning materials. Some subjects were prisoners and
warg nacrulfled from the Unilled Siates Public Health Service or San Francisco Public
Health Service; work was also done on patients from San Francisco General Hospital,
Human subjects Includéd normal eontrols and patients, both adults and children.
Cormaspondence and administrathve records have gaps.

This sanes contains privacy materal

Lawrence Berkeley Laboratory Faderal Records Center
Archivas and Records Office 1000 Commodone Drive
Berkeley, CA 84720 San Bruno, CA B4088
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The Site Today

HISTORICALLY, THE PRIMARY mission of Lawrence
Livermore Mational Laboratory has been nuclear
waapons research and design, Livermore now
supports other programs as well, including arms
control and verification, fusion, lasers, materials
research, and general energy research. The Lab-
oratory Is sicuaved on 821 acres in Livermors,
CA, about 50 miles east of San Francisco, In
1992, Livermore had an operating budget of
over §1 billion and employed approximately
B.000 peocple. It operates the National Energy
Research Supercomputer Center, the Mational
Genome Research Center, and other specialired
facilities. Since Livermore's establishment in
1952, the University of California has run the

Laboratory under a managing and operating con- |

ract with DOE.
Sive History

Afver the Sovier Union detonated a nuclear de-
wice in 1949, the United Sotes launched a pro-
gram to develop a hydrogen bomb. Lawrence
Livermore Matonal Laboratory grew out of de-
bates within the atoméc energy and defense
communities about the adequacy of the re-
sources devorted to the hydrogen bomb pro-
gram. The AEC was inidally reluctant to create
another nuclear weapons laboratory in addition
o Los Alamos. Pressure from the joint Commit-
tea on Atomic Enargy and the Department of
Defense, as well as the advocacy of physicist Ed-
ward Toller, led the AEC to bulld a second
weapons laboratory. The facilicy was placed at
Livarmarse, which was then the sioe of an abor-
tive effort to bulld a prototype particle accelera-

o o produce plutonium or tritum,

———————
Lawrence Livermore National Laboratory

grew oul of debates about the adequacy of
resources devoled to the hydrogen bomb
prograrm.

Initially, Livermore was a branch of Ernest O Law- |

rence’s Radation Laboratory in Berkeley, Whan
Livermore opened in 1952, it employed 123 peo-
ple, many of them still working in Berlaley,

I 2t

Broadly speaking, Livermore addressed aspects of
designing and testing thermonuclear weapons and
related research, notably controlled fusion re-
search that became part of the AEC' Project
Sherwood.

The 1963 test ban treaty and technical dif-
Siculties derailed plans to use nuclear ex-
plosives to excavate a new Atlantic-Pacific
canal through Central America.

The first efforts of Livermore's bomb designers
proved disappointing, although this did not slow
laboratory growth. Weapons design break-
throughs came in 955 during Operation Teapot
and in 1956 during Operation Redwing. In 1955,
Livermore received its first weapon develop-
mant assignment, the warhead for the Navy's
Regulus Il cruise missile. Two years laer the
Mavy commissioned Livermore to design and
develop warheads for s new Polaris missiles.
Two other large development projects also be-
gan in 1957 Project Pluto to develop nudlear
ramjets and Project Plowshare to develop pasce-
Tul nuciear explosives,

From Its inception, Livermore had supported re-
search on magnetic fusion. Under the auspices of
the AECs Project Sherwood, several other labo-
ratories ware also looking for practical mechods
of confining a fusion reacton to produce useful
energy. The laboratory also began its long in-
volvement with high-powered computing in (s
earty days; the first UNMIVAC arrived in 1953 and
was used for fusion and weapons research.

A moratorium on nuclear weapons testing went
inte effect in Movemnber 1958, lasting almost 3
years, Despite questions ralsed about the future
af the laboratory—it was hardly certain that nu-
clear weapons testing would ever resume—
Livermore continued rapid growth. During the
moratorium, Livermaore scientises pursued some

| weapons design work using computers. Stmu-

lated by their desire to understand the physics of
nuclear explosions, weapons designers devel-
oped increasingly complex computer moadals.
Livermore has become known for its efforts o
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undersmnd many complex phenomena through | goal of controlied fusion, For Livermore, laser

computer modeling.

Dwiring the 19605, the laboratory's nudear
weapons design program centered largely on
requirements for strategic missile systems. The
laboratory developed warheads for the second-
generation Polaris and its successor, Poseidon.
While tha Air Force continued to rely heavily on
Los Alames to develop bombs and some missile
warheads, it increasingly assigned warhead devel-
opment for s intercontinental ballistc missiles,
notably Minuteman, to Livermore, By the end of
the decade, most of the warhesds in the Ma-
tion's strategic nuclear weapons stockpile ware
Livermore designs. Livermore also designed sev-
eral tactical weapons systems for the Army
among them short-range Lance missiles, ground-
launched cruise missiles, and nuclear artillery.

Initially focused on lrge-scale earthmoving, or
nuclear excavation, the Plowshare project—the
peacefd nuclear explosives program—became
one of Livermore’s major programs through the
1960s. The 1963 test ban treaty and technical
difficuldes, however, derailed plans 1o use nu-
clear explosives to excavate a new Athntic-Pa-
cific canal through Cencral America. A recri-
ented program focused on using nuckear explo-
sives 1o free natural gas from rock formations,
but ambiguous experimental results and the en-
vironmental legislaton of the lame | 9%60s spefled
the end of Plowshare,

Livermore has become known for ifs |

efforts to understand many complex phe-
nomena through computer modeling.

In june 1971, Livermore became independent
from Berkeley. Responding in part to campaas
protest, the Lawrence Radation Laboratory di-

vided into the Lawrence Berkeley Laboratory and |

the Lawrence Livermore Laboratory, with
Livermore continuing Its nuclear weapons activity
and Berkeley focusing on unclassified research. In
1980, Congress gave the laboratory a new name:
Lawrence Livermore Mational Laboratory.

By the mid 19703, Lvermore had become a cen- .

ter for agency fusion research. The invention of
tha laser offered a potential avenus toward the

fusion had an additional advantage: laser-gener-
ated thermonuciear microexplosions allowed ac-
ceds to new kinds of weapons physics study. Be-
ginning in the early 1970s, the Laboratory devel-

| oped a series of neodymium-glass lasors, sach
| more powerful than its predecessor,

| Site Human Radiation Experiments

Livermors was the site of few known human
radiation experiments. To date, thres human

| experiments have been identified at this site. In

1963, a biamedical division was established st
Livermore, headed by john Gofman, formerly of
the Barkeley laboratory. This was consistent
with the agency’s decision to expand Bomedical
research activities Into hamards of radioactive
fallout. The AEC and the laboratery also wanted
the Livermore unit to characterirze the radicac-
tive hazards that might arise from Project Plow-
share, Livermore biomedical program personnel
engaged in human radiation experiments during
the early 19705, Two of the Livermore human
radiation experiments were designed o calibrate
a biomedical research instrument, the whole
body counter, The third invalved the use of ra-
diisotopes o study decompression skckness.
Individual site experiments are detalled in Chap-
ter 3.

Figure 2%, A convensonal whole body counmner (drca FRed).

Iy
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Site Records Collections

Livermore's known involvement in homan ex-
perimentation is limited, as is the material thus
far found. Many records collections that contain
information pertinent to human radiaton experi-
mants have bean consolidated into artficlal
groups. The serles descripdons reflect
Livermore's imited inteflectual control over it
records in contrast to the other laboratories run
by the University of California. Although none of
the series described here contain classified re-
cords, it should be noted that tha facility itself is

o ohe Spory and the Recoral

| classified; access is difficukt and must abways be

arranged in advance, One imporant group,
which did not conform to the descriptions stan-
dards of this project and is not included below,
is & 2,200-cubic-foot collection of laboratory
historical records in the custody of the Labora-
cory historian, Livermore does have an archival
facility, but has not traditionally used it 1o pro-
vide extensive material to the public,
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INCLUSIVE DATES 1579=present

ARRANGEMENT Alphabetical by subjact
VOLUME 348 cubic feet

DESCRIFTION This record sanies funclions as record of accomphshments, and provides background
information as a basis for evaluating alematives, as well as providing documantation
of the actions taken by the Director’s Office and the Laboratory. It is used for refer-
ence, documentation and iracking activities and consisis of budget flas, parsonnal
awards, contracts, reviews, logs, comespondance, memorandums, pholographs,
travved files, and videos. Includes are mail logs, UC Contract 48, mcoming and oulgo-
irg DOE and UC correspondence, and UC Ragents Meeting Minutes.

LOCATION OF Lawrence Livermors Mational Laboratory
RECORDS Racords Management Group
7000 East Avenue, L-511 (Vauk)
Livermaore, CA 84580
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INCLUSIVE DATES 1970-—-present
ARRANGEMENT Alphabetical by subject
VOLUME 75 cubic feal

DESCRIPTION This sares documants tha Labomatory Counsal's legal and administradive lunchons,
The records defineats the mée of the: Laboratory Coungel in dealing with & wida range
of isswes having to do both with internal labomtory personnel, equipment, procedures
and policies as well as with external instiiutions and individuals. These records con-
sists of comespondence; mamorandums; reports; policies and procedures; opinions,
ard ressarch materals. Sublects in this record series [Include Safeguards and Secu-
rity, Drug Testing files, Human Subject files, and Health Services files.

LOCATION OF Lawrence Livermons Mational Laboratory
RECORDS Building 253, Room 1717
Berkeley, CA 84720

()




INCLUSIVE DATES 10751004

ARRANGEMENT Chronological
VOLUME 4 cubdic feet
DESCRIPTION Tha series consists of the minutes which are the collected notes of the proceadings

of the Instifutional Review Board (IRB). The IRB ks the LLNL entity that has the re-
sponsibility for reviewing and approving requests for the use of humans as subjects
in exparments or research activities, Records lor sach prolocol describe the Invohe-
meand of human subjects and the risks, if amy, o which they are exposed. The minustes
inchuda the mesting date; location; mambare presant; matters considered, including
old business, new business, and minutes approval; and the record of voles taken as
to whather the protocol being discussed should be approved. Related documents are
attached to the minutes. The official coples of the minutes are maintained in hard
copy by the Secretary to the Chairman of the IRB. A database of the minutes also

summary Information for the folowing categories: mesting date, IRB Project
MNumber, fle of project discussed al the IRB meeting, name of researcher, status of
action, result [indicales whether or not the project was approved), and comments on
wheither or not the protocol was used subsequent to its approval. Three protocols
involve expariments in which consenting human subjects were intenfionally exposaed
to radiation.

RESTRICTIONS This saries containg privacy malénal,

LOCATION OF |awrence Livermore National Laboratony
AECORDS Bydding 381, Room 1134, 1 ci.; Room 1063, 3cf.

Berkeley, CA 94720
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INCLUSIVE DATES 8721004

ARRAMNGEMENT Active and inactve files; thereunder alphabetical by principal investigalor

VOLUME 3 cubic feet

DESCRIPTION The senes confaing documantation of requests 1o use human subects in scientic

experimants which amne submitted io the LLMNL instifional Review Board (IRB) in the
form of profocols. Records for each protocol describe the involvement of human sub-
jects and the risks, if any, to which they are exposed. The protocols are reviewed and
discusaed by the IRB and approved or rejected. The types of documaents found in this
colection include project summnary shests, consent forms, and comespondence and
memorandums. The seras contains one file folder entitled "Ressarch on Human Sub-
jects, 1972-1084," which containg University of Calfornia mamorandums and come-

spondancs.

RESTRICTIONS This seres contains privacy matenal,

LOCATION OF Lawrence Livermore Natonal Laboralory
RECORDS Building 361, Room 1134 and 1063
Barkelay, CA B4T20
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INCLUSIVE DATES 16781880

ARRANGEMENT Mo
VOLUME approximately 1.5 cubic feet

DESCRIPTION Records i this senes document the work of the Whole Body Counter (WBC) staff in
conjunction with: three phantom validation studies using niobium-82m (Nb™") to
simulate nhaled pluionium; related studies using banum and strondium; and project
ndminsimation mconds, including Interaction with the LLNL Institutional Review Board
{IRB). Subjects included mn the collechion are lung calibration/validation using the LLNL
Humanoid lung, assisliance with a Beitish program 1o establsh changes In lung coun-
ter calibration for Nb™", the usa of Bd™ and 5™ in lests conducted with a small
numbear of human subjects, discussion of issves relating W use of human subsects,
and requas! to Human Subjects Commities to allow participation of LLNL smployaas
in the niobium inhalation study. Types of records in this seres include memorandums,
comaspondence, joumal articles, reports, aw scientific data, messages, handwritten
notes, and photos, The series also includes a collective group of calibration data
redating to the three validation studies, and the studies done with Ba™ and Sr™. For
thesa samo studies, raw scientific data s atored on magnetic disks, which & nof
readily accessible under current Whole Body Counter computer systems. The con-
tents of this saries are mora fully described in the fllowing subseries which ane
interfiled together; Subject Files for Inhalation Study Using S5-Micron-Dismeter
Michiurm-22m; Subject Files for inhiiation Study Using 3.5-Micron-Deameter Mioksum-
82m; and Pecords Ralating to the Counting of Hurnan Subjects Uising Mioblum-32m,
Ba™, and Sr* (IRB No. 88-101).

RESTRICTIONS This seres contains privacy material.

LOCATION OF Lawrence Livermone Maticnal Laboratory
RECORDS Building 253, Room 1718
Berkaley, CA 94720

(Raw data is on magnetic tape; and calibration records are stored in the Gontrol
Roam.)
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RESTRICTIONS

LOCATION OF
RECORDS

1

1970-1082
Alphabsatical by subjact name
approomately 0.5 cubic foot

This seres contains files for human sublacts who paricpated in a study by the Whols
Body Counter stalf. The phantom validation study involved eight male subjects, five
British and three Amarican, who inhaled 5-micron-diamatar niobium-22m. The study

was initiated by tha United Kingdom to evaluate the Humanoid phantom as a calbration
tool for measuring plutonium = the lungs and was approved by review boards in the
LLK. and U.5. After inhalation, subjects visited several laboratonias lor “counting.” Re-
cords for indvidual subjects are mainiained in notebooks. Typical record types in the
saries include forma, raw data, photos, and ung clearance graphs. This senas s mar-
filed with Project Administration reconds and recomnds of the other two validation studies,

This seres confains privacy material,

Lawrenca Livermone Mational Laboratory
Buliding 253, Room 1719
Borkelay, CTA 84720

(Raw data is on magnetic tape; calibration records are slored in the Control Room.)




ARAANGEMENT
VOLUME

INCLUSIVE DATES {083~-1385

Alphabetical by subject name
approcimately 0.5 cubéc fool

DESCRIPTION This senes contains files for human subjects who paricipated in a study by the Whole

LOCATION OF
RECORDS

Body Counier stafl. This serles containg records of the second validafion study, which
involved 11 women who inhaled 3.5-micron-diameter nicbium-22m-labeted micro-
spheres to determing the suitability of the Humanokd phantom 83 a lung calibration
medium for females. Subjact files n this seres were created by the Whole Body
Counter stall bn conjunclion with their workl on this study. The study was Inltaled by
the Unilad Kingdom o evaluate the Humanold phantom as a calibration tool for mea-
suring plutonium in the lungs and was approved by review boards in the LLK. and U.S.
After inhalation, sublects visited several laboratories for “counting.” Recards for indi-
vidunl subjects are maintained in nolebooks, The nolebooks contaln personal infor-
mation about the subjects, blometric data and x-ray counts, and comespondence.
Files contain records types such as pholos, lung clearance graphs, raw dala, hand-
written noles, and charts. This safes is inlerfilad with Project Administration reconds
and records of the other two validation studies.

This serdes contains privacy materal.

Lawrance Livermone Mabonal Laboratory
Buildireg 253, Fisom 1718

Berkeley, CA 94720
{Raw data is on magnetic taps; calibration records ane stomad In the Control Room.)
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HNCLUSIVE DATES  {5988-1990

ARRANGEMENT Alphabetical by subject name

VOLUME
DESCRIPTION

RESTRICTIONS

14

LOCATION OF
RECORDS

approoamately 0.5 cubic foot

This saries (IRE No, B8-01) containa records of a third validation study whars fes ol
the oniginal eighi malke participants inhaled nichium and of studiss whane two subiacts
wene injected with Ba™ and Sr™. The fes for the nicbium study pertain to subjects
such as dedector gecmatry, visits by foreign nationals, personal information on individ-
ual subjects, biomalrc data for the sublect, and x-ray counts. Types of documanis
included are copies of the “Expenmantal Subject's Bill of Rights,” signed consent
forms, pholos, tables, graphs, lest results, and memorandums. The five Briish volun-
teers ware also parflcipants in the lirst study, 50 some foldars lor Individual subjects
raay contain information from both the firs! and the third valfidation study, This seres
also contains subject file information for ndividual subjects who participate in studies
relating to the use of Ba'™ and Sr™. Two subjects mcaived an injection of barium, and
oni of thess subjmcts later received an addibonal administration of strontium. Some
perscnal and medical miormation s available for subjecis invohved in these two stud-
e, Thia seras & inledfiled with Projeci Adminisimtion reconds and records of the
other two validation studies.

This series conlains privacy matedal,

Lawrence Livermons National Laboratony
Building 253, Room 1719
Berkeley, CA 84720

[Raw data is on magnetic iape; calibrafion records are stored in the Control
Room.)




Chapeer 1. Marratives and Records Serles—Instinutional Areas: Lawrence Livermare Mational Laboratory

-..:.'__—|1 it Ilq (ITT M .q:--.,;ﬂrr B B ok g Lo
it ) T .

:
seadeber ol blonds .u..l:.t':hl: o b naiebovgs ik awiba )

INCLUSIVE DATES
ARRANGEMENT
YOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

1972-1876
MNone
1.5 cubic feal

This saries contains informaton on tha inter-laboratory comparison of three British
subjects (ail male) who inhased palladium-103 (as a “mock” plutonium) and chromium-
51, Subjects were counted by at least eight laboratories in the ULS., including LLML.
The overall purposa of this sxpefiment was 10 Improve methods of in vivo bioassay
for accidentally inhaled long-lived isotopes. An additional purpose was (o astabish
analyses capabdties on an mlamational level. Thi expenment was aspacially notabla
as there had been a significant problem in conducting accurate extemal measuring
ol heavy elements, pariculary plulonikum, in the human lung. The seres docurments
the expermants and the measurament of the human subjects, which took place
1972-1078. Most of the serea i comprised o scientific data relating o measure-
rarnts taken on the subjects at LLML and o subsaquant analyses, Type of reconds
inchuided in the seras ane calibration data, tables, grapha, chans, handwrten noles,
comespondence, memorandums, reports, draft reports, and technical mference
material, The corespondences, In part, mpresents a discussion with other laboratories
about the importance and uniqueness of this experiment,

This saries conlams privacy matarial.

Lawrence Livermore Malional Laboratory
Bullding 253, Room 1717
Berkeley, CA B4720

T LR " L P [ Lty G _“ﬁ JMEL AT e s I"I (4] 'll"l-‘l.ﬂ 1!
.l:li 4 i‘q‘l]-'g"'lﬂﬂ"r’ﬂ.ﬁl\.ﬂTm\Hr RER j. ! :||;'i,_:| C ing P I r ‘-“-:F fj

SERIES TITLE Records Aelaling fo Froposed Technelivm-99 Gountin svh
MCLUSIVE DATES 1975-1978
ARAANGEMENT MNors
VOLUME 0.3 cubic ool
DESCRIPTION The purpose of this proposed experiment was to study the use of lechnetiuom-28 to

RESTRICTIONS

LOCATION OF
RECORDS

simulate inhabed plutonium-238 sarosol in the lungs. The senss conlalns nlommation
such as discussions between LLNL and LBL about the project, Including the develop-
mant ol protocoks for the experiment, & stetement that all 15 adult volunisens would
be from LLNL or LBL, and preparation of operating safety procedures that would
imcorporeie prolocols for the exparimant, Types ol records in the colleciion includa
raw dala, correspondence, and memorandums. This expenmant was naver camied
out.

Thin sares contalng prlvacy maberial,

Lawrance Livermors Mational Laboratory
Building 253, Room 1717
Barkaloy, CA 84720
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The Site Today

Los ALaMos MATioNAL LaporaToRY (LAML) s

a multiprogram facility whose original mission
was niuclear weapons ressarch, development
and testing. Current laboratory work inchedes
nuclear weapons mafety, nonprollferation and
counterprolferation, and environmental restora-
tion. Los Alamos also provides technical assis-
ance and basic research including energy and
environmental technologies. In addition, the Lab-
OrAtOry possesses extensive capabilities in high-
performance computing and human genome
studjes.

Les Alamos operates 20 major research facili-
tes, among them the Clinton P Anderson Me-
son Physics Facility, the Mational Genetic Se-
guences Data Bank, the lon Beam Materials abo-
ratory, the Weapon Meutron Research Facility,
and a Center for Human Genome Studies. The
University of California manages the laboratory,
which employs over 7,500 individuals and has a
budget of about $1 billion.

Site History

The Manhatan Project established Los
Almos—originally known as Project Y—under
the University of California in 1943 to deskgn
and build a fission bomb. Although saff and
equipment were in place by the summer of
1943, production of fissionable material at Oak
Ridge and Hanford proved slower than hoped,
limiting Oppenheimer and his staff to work with
small quantities. Only in mid-1945 was encugh
fissionable material avaifable to build the first
w0 bombs, Far Man and Licde Boy.

Oppanhaimer ariginally organized the laboratory
inte four technical divisions, each headed by a

division leader; Theoretical Physics (T), Experi-
mental Physics (P, Chemistry and Mealurgy
{CM), and Engineering Ordnance (E). Each divi-
sion contained several specialized groups, each
Eroiup headed by a group leader. While individ-
w2l scientists and group leaders had access to
Oppenheimer, reporting was normally made to a
division leader, These individuals, in turn, re-
ported either to Oppenhelmer or to commit-
tees created to monitor specific work, such as

the * char Commizes” ereated to “ride
herd” on the implosion (Fat Man) design,

Oppenheimer also created an Administrative
Division (A) for such activithes as health, pro-
curement, and patents. The first health group,

| A-6, was headed by Louls Hempalmann,
Hempelmann, one of a few American physicians
at the time with knowledge of radiation, came o

| Los Alamas from Washington University in St
Lowls. He had worked with noted radiaction bio-
medical scientists john Lawrence and Robert

| Stone and had served as a saff physician at the
Malinckrodt Institute at Washington University,

Only in mid-1945 was enough fissionable
material available to build the first two
bombs, Fat Man and Little Boy.

The initial @sks of the Health Group were 1o de-
fine cccupational health smndards for special haz-
ards and to monitor for radiaton exposures, Al-

| though biological and physical research an health
problems related to radicactive materials had
been assigned elsewhere in the Manhatan Pro-

| ject. Hempelmann and Oppenheimer found that
they could not shways ger the precise information
they felt was needed. Consequenty, Los Alamas
undertook some health-relaed actvites,

Since very litthe fasionable material was svailable
during the first year of operations, the earliest
work of the Health Group centered on the haz-
ards related to accelerators and small sources of
radioactive materials. in the spring of 1944, larger

- quantities of plutonium began arriving, generating
increased health concerns, Hempelmann and his
staff were entering new termitory, since the onty
accepted smandards for radistion exposure had

| been set in [918 and were based on the healkth
offecs of radivm. By August 1944, the Health
Group wers investigating biological methods for

| testing exposures to radicactive polsons,

Acting with the concurrence of Oppenheimer,
Hermpelmann urged the Manhatan Project to
undertake human experiments to messure the
| excretion pattérns of plutonium. Such experi-
mentatlon bacams feasible when a young
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chemist, Wright Langham (Figure 30}, developed
a method of measuring small amounts of
plutenium in excreca. Subsequent studies by the
Manhattan Project were undertaken 1o establish
thie excretion and retention rates of plutonium
in the human bady. Such information was
necded to estmate internal uptake of plutonium
in workers. Langham's method became the stan-
dard for making such measuréements for the next
two decades.

Figare 30, Weright Lengham ket irrodiacos dh ™~ plistic man™ o
Lis Alarmns Dwscioe Morrs Bradbory The Spere s ussd io
simustase: hurmen rdEnon exposures.

After the first Soviet nuclear detonation, Presi-
dent Truman ordered the AEC o develop a
thermonuclear bomb. Los Alamos scientists pro-
duced the first workable design, which culmi-
nated as the | 952 Mike test at the Enewetak
Atoll in the Pacfic. By the |%%0s, the LLS. pos-
sossed a large arsenal of nuclear weapona, in-
cluding gravity bombs, missile warheads, artilery
shells, atomiec demoliton devices, torpado war-
heads, and antisubmarine missies, Many nudear
components for thess systems wiere designed at
Los Alamos.

Afver the 1963 armospheric test ban treaty, the
Laboratory conducted nuclear underground

weapons tests, [n additlon, the Laboratory de-
signed systems for satelires that could detect
nuclear tests conducted in violating the agree-
ment. The test ban nepotiations also led the Lab-
oratary to undertake projects in areas outside
nuclear weapons research. One of the first such
projects, Rover, was aimed at the development
of nuclear rocket engines. Laboratory-designed

[ prototype rocket engines were tested |n the
| Jpckass Flats area of the Nevada Test Ske.

Los Alamos scientists also designed and oper-
ated a facility at the laboratory to evaluate the
use of molven plutonium as a reactor feel. A
small experimental reactor was built to test fuel
that might be used in a commercial high-temper-
ature, gas-cooled reactor. In addition, worl was
done on the design of small reactors that might
be used to power satellites.

. Hempelmann and his staff were entering

new ferritory, since the only accepiled
siandards for radiation exposure had
been set in 1928 and were based on the
health effects of radium.

Later, the Laboratory was selectod as the site for
an acoelerator; subsequently called the Clinton P
Anderson Meson Physics Facility, which could be
used for basic nudkear research. With the end of
the Cold War, the Laboratory shifted its reseanch
emphasis to such areas as stockpile stewardshin,

| high-performance computing, and environmental

remediation. Los Alamos is also transferring tech-
nobogy to private indusory,

Site Human Radiation Experiments
Ini the autumn of 1945, changes were made to

| the Laboratory's organtmaconal structure. \n Oc-

tober 1945, Morris Bradbury became Director.
In an effort o shape the Laboratory’s structune
to the postwar ervironment, Bradbury immedi-
ately altered the composition and chareers of
many divisions and groups, The health group and

| = functions remained inct The group designa-

gon of A—&, however, was changed o A=10 in
December |945. The Group Leader continued

| to report directly to the Laboratory Director,
| the only group leader to do so. After Bradbury's

organimational changes, the Laboratory's
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structure remained essentially the same for the
rest of his Direcrorship, which lasted uncil 1970,

During | 945 and into 1946, Langham and others
ware deeply involved in analyzing samples ob-
mined from the plutonium njection experi-
ments. (See the Human Plutonium Injecton Ex-
periments narrative.)

During the latter half of 1945 and into
1946, ham and others were deeply
involved in analyzing samples obtained
from the plutonium injection experi-
menis,

Hempelmann relinguished his role as Health
Group leader in 1946, to serve as a consultant
to the Crossroads nuclear test in the Pacific,
Shortly after these tests, the Manhattan Project
passed its nuclear responsibilites on to the
newly created AEC. The Interim Medical Com-
mittee of the AEC inherited the biomedical com-
ponent of the Manhattan Project and saw a con-
tinuing need for dinkcal wstng of radicactive
materials with human subjects. Los Alamos was
irvolved in these efforts,

In August 1945, the first of three fatal criticality
accidents at the Laboratory occurred when a
physicist dropped a tungsten carbide brick, caus-
ing an assembly experiment to become criti-
cal—that is, to begin a chain reaction. He died
shorty afterward. The second accident occurmed
less than a year later. An individual received a
lethal dose of ionizing radiation when his screw-
driver slipped and two pieces of reflector came
together, YWhile they were not human experi-
mant subjocts, these individuals were carefully
monitored after their exposures. The acchdents
provided some of the sarliest data regarding
high-dose radiation effects.
Group A=10 provided the basis for a new Health
Division (H) in May |947. The new division had
responsibilicy for a much breader range of health
activithes, incduding radiclogical safety, health phys-
ics, and industrial health. The H division also mon-
iored exposures and was responsible for safecy
for all weapons tests conducted by the Labora-
tory. The ressarch functions of A-10 became the
responsibilicy of a new group, H—4 (Radicbiclogy),
under the direction of Wright Langham. During

k|

the ke 19405 and early 19505, research with hu-
man subjects at Los Alamos was limited to tritium
studies. The human subjects were researchers in
Group H=4. In 1949, the group’s name was
changed from Radioblology ta Bio-Medical Re-
search, Wright Langham headed this group from
| 947 uncil his death in 1971, At the dme of
Langham's death, H—4 had grown to 70 staff
members working in molecular radichiology, cel-
lular radiobiclogy. mammalian biology, biophysics,
and veterinary blology, and pathalogy.

In 1956 the nature of human studies at Los
Alamos changed dramatically when the first
whole body radiation counter became cpera-
thonal. The sensitivity and noninvasiveness of this
radiation counter made possible studies at levels
10 o 100 times below esmblished limits of ex-
posures, Using this new capabilicy, tracer stud-
les—research involving small amounts of radio-
active substances that could be tracked in the
body with nstruments—wers conducted at Los
Alamos from 1956 through the |960s. The sub-
jects used in this research included Laboratory
employees and their family members, as well as
hospital patiencs, The patients were referred by
attending physicians at the local hospital.

Using this new capability, tracer studies—
research involving small amounts of radio-

| active substances that could be tracked in

the body with instruments—were con-
ducted at Los Alamos from 1956 through
the 1960s.

A July 1956 memorandum from Health Division
Leader Thomas Shipman enunciated “guiding
principles and limiting rules” for human tracer
studies, These rules, developed with guidance
from the AEC Division of Biology and Medicine,
stated that “[alf] subjects will be bona fide volun-

| teers who are fully informed as to the procedure

to be carried out” The memo did not require
that writien consent be cbtained from the sub-
jects, but did call for written approval from the
Health Division Leader, and to be based on a
statement of the maximum dose to be adminis-
tered, |t further provided chat all doses be given
by a licensed physician,
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Among the tracer studies accomplished with the
whole-body counter were iron sbsorption stud-
ies involving children and pregnant woman. This
study disproved the theory that intestinal ab-
sorption of iron is correlated with iron levels in
the blood. Another of the tracer studies con-
duceed in the lape 12505 helped researchers

| assess the danger of fallout from open-air weap-
| ons testing. The ratio of radicactive iodine in

aight children was measured to obtain accurate
uptake and retention data as a benchmark for
measuring thyrold doses from fallowt. This study
also improved counting methods for diagnostic
uptake stud|es and provided dars thet enhanoed
knowledge about the thyrold gland. One of the
last human studies conducted at Les Alamos
took place in 1962 when cobalt tracers wera
used for diagnosing pernicious anemia, Site ex-

| periments are demmiled in Chapter 3.

In December 1958, a techni-
cian received a lethal dose of radiation
when a plutonium recovery process acci-
dentally went critical.

The last of the fatal cridcality accldents at Los

Alamios occurmed in December [958, A Labora-
tory technlclan received a lethal dose of radia-

| thon when a plutonium recovery process acci-

dentally went critical. As in the previous cases,

| the course of the technidan’s conditon was

clesely followed, His death also led o the estab-
lishment of the Los Alamas Human Tissua Anal-
yuis Project. Batween |95% and | 978, the Labo-

| ratory analyzed tissues of workers exposed to

actinides (the group of radicactive chemicals
betwaen BF and 103 on the table of elaments),
as well a5 tissves from the general population of
the Mation, The successor to this program, now
known a3 the Transuranium Reglsory, i cur
rently run by Washington State University under
a DOE grant

Afrer the Mational Institutes of Health adopted
procedures for medical studies in 1966, the AEC
began changing to a committee system for ap-
proval of medical research projects. The Univer-
sity of Calfornia alse responded, calling for for
malized procedures for such research, In 1971,
Los Alamas ssmblished 3 Human Use Review
Committee to overses such research. By the
mid 1970z, medical research at Los Alamas had
entered an era where committeas, not individu-
als, would shape research projects.

i1
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Site Records Collections

Practically all Laboratory records remain on site,
Of these, the inactive records are well orga-
nized, controlled, and stored. Most inactive re-
cords are maintzined in the Laboratory’s reconds
ocanter and archives building. Custody of the n-
active files in the records center and archives is
divided betwean records managers and archi-
vists. Both staffs make documentation from col-
lectlens available o researchers and maingain
folder title listings to collectons.

Figurs YL A cognter bsbng el 5t Lot Al oy 10 eelliund s
R in the g

The Laboratory has maintained a records man-
agement program since | 943 and an archival
program since |982. The completeness of the
Laboratory’s inactive records and the degres of

intellectual control over them reflect a significant |

investmant of resources In preserving it older
records. Consistent with the Laboratory’s pri-
mary mission of nuclear weapon research, Labo-
ratary records coflections contain many classi-
fied documents. Some records are also dosed
because of Privacy Act restrictions. The Labora-
tory states that all |t5 documents relating 6o hu-
man radiation experiments either are unclassi-
fied or have been declissified. These documents
are maintained in a public reading room.

As noted, the series described below contain
documentation pertnent both o individual ex-
periments themselwes and to the site Instou-
tional miliey in which they took place. For the
instrutional framework, researchers will find the
Laboratory Director’s files espectally useful. Re-
searchers should note that the Laboratory Direc-
tor's files on microfilim do not duplicate those on
paper. Records about individual human radiation
experiments can be found in most of the other
SEres,

| onsite. Of these, the inactive records are

well organized, controlled, and stored.

In response to research interests of the Adv|-
sory Commicee on Human Radiation Experi-
ments, Los Alamos staff also reviewsd and pro-

| vided some documents residing in the records of

the Los Alamos Test Division (J-Division). Some
series descriptions are therefore induded for
those records, although the Laboratory states
that these series do not contain material sbout

| human subject research.
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INCLUBIVE DATES 1842-1048
ARRANGEMENT War Department Dewey Decimal Filing System
VOLUME 33 cubic feet

DESCRIPTION Thess files document the founding of fhe Los Alamos National Laboratory and its
subsequent work to develop fission bomibs for use in WWIIL These files contain some
information on the bickogical effects of wranium-235 and plutonium-240, the earfiest
known relerences io the possibility of human experimantation by the Manhattan
Enginear District, and the creation of Rala Testing Program. These records were
compiled by the Laboratory during WW I as the primary documentation of the Labora-
tores’ wartime acthvities, As such they document technical, administrative, and policy
decisions related o the development of the first nuclear bombs. The Project ¥ files
conaisl of technical and administative files of memorandums, lofters, and eports.
They are organized by major organizational units of the Laboratony. A folder tithe listing
Is avaitable, Collection number A-B4-019,

RESTRICTIONS This seras conlains privacy material and classified information,

LOCATION OF Los Alamas National Laboratory
RECORDS Building 1001
PO Biox 1883
Los Alamaos, MM 8T545
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INCLUSIVE DATES
ARRANGEMENT

DESCRIFTION

RESTRICTIONS

LOCATION OF
RECORDS
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1045-1970
War Dapartment Dewey Decimal Filing System
260 cubic leet

These records document laboratory management, administration, and director's policy
decisions. The serias consists of the office llles of the second Director of Los Alamaos,
Morris Bradbury. The Director’s files contain staff papers, progress reports, comaspon-
dence, and meeting minutes of all major lab work conducted during this pedod. They
contain documentation of all major laboratory programs including Rala, Rover, and
weapons iests. Morsover they Include adminisirative cormespondancs regarding day
to day operations, policy decision making, and other comespondence. They consist
of corraspondencea fles of mamomnduma, lathers, ports, and data. A lcider ttle
fizgting is available. The collection i known as B-3.

This sarles contains privacy materal and classified information.

Los Alamos MNational Labomtory
Buiiding 1001

PO Bax 1883

Los Alamos, MM 87545
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RESTRICTIONS

18945-1970

War Department Dewey Decimal Fillng System
10 cublc fest

The documents captured on microfiim do not duplicate the Director's office series of
texiual files. These records document aboralory, management, administration, and
Director's policy decisions. These files ware the office files of the second Director of
Los Alamos, Marris Bradbury. The microfilm Director's liles contain stafl papers,
progress reports, cormespondence, and meeting minutes of all major laboratory work,
They include documentation an Project Sunshine and Rala tests. The serles consists
of technical and administrative files of memorandums, lefters, repons, and data. A
folder title Esting s avaiable. The collection is known as B=8 microfilm,

This series contains privacy material and classified information.

LOCATION OF Los Alamos Mational Laboratory

RECORDS

142

Buliding 1001
PO Box 1653
Los Alamoa, MM BTE4S




MCLUSNVE DATES 1943-1978

ARAANGEMENT Subject
VOLUME & cubic feat

DESCRIPTION These files ware kept by Robert Underhill, Secretary to the University of Calilomia
Board of Regents, and contain information on the oparation of Los Alamos, particu-
larly its adménistration. The files are most usaful for documenting the contractual
redationship of the University of Califormia fo the Government for operating the labora-
tory. They include information on laboratory overtime pay, insurance matters, hazand-
ous work, and other administrative matters. Tha Robert Underhill records consist of
contracts, comespondence, memorandums, and reports. A folder title listing is avail-
able. Collaction number A=-B3-033,

RESTRICTIONS This senos containg privacy maternial.

LOCATION OF Los Alamos National Laboratory
RECORDS Buliding 1001
PO Box 1663
Loa Alsmos, MM BT545

MELUSIVE DATES 1856-1568

ARRANGEMENT Chronological
VOLUME 18 cubic feet

DESCRIPTION This series consists of the monthly progress repons of the CMB-DO. The reports
document chemical and metallurgical research at Los Alamos, including the metaliyr-
gical research of plutonium. These reports also include abstracts of research initia-
thves and data. Progress reports for the 1950s caontain infermeation on fabricating Rala
sources. A folder tifle listing is avallable, Collection number A-89-068.

RESTRICTIONS This seres is antirely classilled,

LOCATION OF Los Alamos Mattonal Laboratony
RECORDS Bullding 1001
PO Box 1663
Los Alamos, NM BTS45
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INCLUSIVE DATES 1844-1963

ARRANGEMENT Topical subseries
VOLUME 2 cubic feet

DESCRIPTION These flles document the work of the laboralony organization responsible for planning
and carrying ouf the Rala experiments at Bayo Canyon, near Los Alamos. The re-
cords in this seres document many of the Rala experiments, including information
on experimental design and data analysiz. The sedes includes comespondence,
raports, photographs, and mesting minutes. A folder title listing is available, Collection
number A—84-018,

RESTRICTIONS This senes contains classified information.

LOCATION OF Los Alamos Nabonal Laboratory
RECORDS Building 1001
PO Box 18683
Loz Alamos, MM 87545
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BICLUSIVE DATES 1943-1579

ARRAMGEMENT Subject

Chronological

VOLUME 100 cubic feet
DESCRIPTION This series contains the adminisiraiive files of the Laboraiony's Health Division. These
files were ganerated and kept as the division monifored the haalth and safaty of
laboratory workers. They also caplure the dnision’s involvemnent in decision making
in matters conceming possible exposure to radicactive materials, health and safety
aspacts of the Rala program, and biclogical work of Group H=4. The reconds of tha
Health Division consist of crganizational charts, reports, contracts, questionnaires,

comespondence, memorandums, and progress reports, A folder title listing is avail-
able. Callection numbers A-89-118, TR-ET04, TR-1133.

RESTRICTIONS This series contans privacy materal and classified information.

LOCATION OF Los Alamos Mational Laboratory
RECORDS Building 1001
PO Box 1683
Los Alamos, MM 87545
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INCLUSIVE DATES 1853—-1355

ARRANGEMENT Subjsct
VOLUME 1.5 cubic fest

DESCRIPTION These fles documeant the work of the biomedical research group at Los Alamos., As
such, they are similar 1o the records in the Wright Langham Papers. These files
include policy decisions and basic cormsspondence. They contaln information on a
criticality fatality, gamma radiation, iodine-131, bata radiation, and tracer studies. They
conalst ol memomndurmd, comespondence, and reports. A lolder title lsting is availl-
able. Collection number A-92-096.

RESTRICTIONS This sedes conlains privacy maleral and classified information,

LOCATION OF Los Alamos Mational Laboratory
RECORDS Building 1001
PO Box 1663
Los Alamos, NM B7645

INCLUSIVE DATES 1950-1971

ARRANGEMENT Subject
VOLUME 1.5 cubic fest

DESCRIFTION Thase mcords documant the activities of Wiight Langham and were created durning
his tenure as leader of the Biomedical Research Group. They contain documentation
an the organization and technical work of the group, nchuding animal studies and the
Cacil Kelley accident. These fies contain information related o Langham’s ressarch
imterest in gamma radiation and his leadership of a mullidiscipline biomedical re-
ssarch group. However they are not as exdensive as the H-4 subdivision records. The
Wright Langham Papers consist of comespondence, memarandums, and reporls on
health research, particularly gamma radiation. A foider title Esting is avaliable. Collec-
tion number A-82-095.

RESTRICTIONS This series conlains privacy mabterial and classilied information,

LOCATION OF Los Alamos National Labaratory
RECORDS Building 1001
PO Box 1683

Los Alamos, NM 87545
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INGLUSIVE DATES 10461063
ARRANGEMENT Subject
VOLUME 57 cubic fest

DESCRIFTION Thess files contain the administrative and technical records of the Labomtory organi-
zation responsible for planning and camying ot nuclear weapons tesis. The test
division files contain extensive information on each weapons test from Operation
Crossroads to Dominic and some information on the Geneva Conference on Bmiting
nuclear weapons lesting. The senes may contain nformation on human testing dona
at nuclear weapons tests. The series contains planning papers, meeting minutes,
gorespondence, disgrams, and reporis, A lolder title listing s awvailable, Collaction
nmibar A-91-048,

RESTRICTIONS This senes contains privecy meteria! and classifed information.

LOCATION OF Los Alames Metional Laboratony
RECORDS Buikding 101
PO Box 1663
Loz Alamos, N 87545

- [ Ei ¥ '!. uE =% ..|..
Hes nu-.Lh!'J:i-[I*r-_'rl b o] T

) lociat Rocker Fropuiion Diviaon), ||

INCLUSIVE DATES 19561875
ARRANGEMENT Subject
VOLUME 40 cubic feet

DESCRIPTION This sanes documaents the cantril adminstration of N-Divislon's Fover Program,
inciuding the policies, organization, and acikties regarding the program. The reconds
in it document work on the Kiwi reactor, the Nevada Test Site, space and nuchear
propulsion, and the Laboratory Rover Commities, It also includes studies on the
dispersion of mdioactive particles that might oocur § a nuclear rockel accidentally
reentarad the earth's almosphers and disintegrated, and of the transit tme of lamga
radioactive paficles through tha human gastrolmestinal tract. The senes consists of
reports, cormespondence, memorandums, 1echnical data, and mesting mimtes. A
folder title listing is avallable. Collection numbers A-86-017, A-88-00T, A-88-083,
A=33=-003, A-33-070, A=-34-020,

RESTRICTIONS This seres confains classified inforrmation.

LOCATION OF Los Alamos Mational Laboratony
RECORDS Buiding 1001
PO Box 1863

Los Alamos, NM 87545
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INCLUSIVE DATES 18651887

ARRANGEMENT Subject
VOLUME 90 cubic fest

DESCRIPTION This series contains the technical and administrative records of the Medium Energy
Physics Division, which conducted basic physics resaarch in collaboration with wunher-
sities throughout the world. Most of the collection deals with basic physics resaarch,
however, soma information on biomadical research, particulary a pion therapy pro-
gram is included. Plon therapy was a treatment st the Los Alamos Mason Physics
Facility (LAMPF) using subatornic particles called plons to treat 225 cancar patlents
between 1974—1881, The seres containg project proposals, construction recors, and
biomedical research records, A folder title lsting is available, Collection number
A-01-011.

RESTRICTIONS This senes coniains privacy matenal.

LOCATION OF Los Alamos Mational Laboratory
RECORDS Bullding 1001
PO Box 1883
Los Alamos, NM 7545
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INCLUSIVE DATES 19451958
ARRANGEMENT Topical subsaries
VOLUME Z cubic fest

DESCRIPTION Tha seres documants the dissamination of information 1o the public. it includes
information on the 1858 crificality scoident in which Eaboratory technician Cecll Kelley
was killad. The series contains news mlaazes, reference material, news clippings,
and information on special projects. A folder tile lising is avallable, Coflection number
A-83-005,

LOCATION OF Los Alamos Mational Laboratory
RECORDS Building 1001
PO Box 1663
Los Alamos, NM 87545
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IMCLUSIVE DATES 183451875

ARRANGEMENT Laboratory Organizational Units
VOLUME 100 cubic fast

DESCRIPTION The Laboratory Progress Reports consist of the formal reports written manthly by the
laboratony's technical divissons and gmups. They contain summary information and
technical imformation on aboratory work such as that in physica, chemistry, and
metallurgy. A listing s avaiable. Collection number A-86—-016,

RESTRICTIONS This series contains privacy material and classified information.

LOCATION OF Los Alamos Mational Laboratory
RECOADS Building 1001
PO Box 1663
Los Alamos, MM 87545

. BERIES TITLE Faports Collsction -[L'f“'_ *l'[ ™

a5 THLE fraports Coliect] :-'.n

INGLUSIVE DATES 1843-1584
ARRANGEMENT Chronological, by report number
VOLUME 7,000 cubic feet

DESCRIPTION These repons document all of the technical work of the Laboratory. Within these
raports, there is documaniation of vanous expanmeants, (8.g., the plutonium injaction
exparments, tacer sludies, relsases, woeapans lasting). Since 1843, tha Laboratory
has maintained a central repository lor technical rports. The sanes contains annual
and quarderly progress reporis a3 well as those on specific expenmants. A Bsting i
avalahle,

RESTRICTIOMS This sares contalne privacy matenial and classifiad Inlormation.

LOCATION OF Loz Alamos Mational Laboratony
RECORDS Building 207
PO Box 1863
Los Alamas, NM 87545
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INCLUSIVE DATES 1942-1880

ARRANGEMENT Mumers
Saquential

VOLUME 1,500 cubic fest

DESCRIPTION The Labomtory Nolebooks consist of hardbound nolebooks used by the scantiic staf
to record exparimental and technical data, Each nolabook was assigned to an individ-
ual scientst. The notebooks contain experimental data, calculations, and sketches of
aquipment and apparaius. They include experimential information inchuding data
related to sarly human plutonium studies, tracer studies, and Rala research, A listing
is available.

RESTRICTIONS This sares containg privacy material and claseified information,

LOCATION OF Los Alamos Maticnal Laboratory
RECORDS Building 1001
PO Box 16863
Los Alamos, NM B7545
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BCLUSIVE DATES 10431004
ARRANGEMENT Subject
VOLUME nol spplicable

DESCRIPTION Tha moords in this seres wara orginally colected fram vanous Laboratory offices 1o
support the laboratony's litigation efforis. Records collected document & wide ranpe
of Laboratory activities including human studies and exposures 1o ionizing radiation
and toxlc subsiances. The series consists of comespondence, memorandums, and
reports collacted throughout the Laboralory 1o support ongoing litigation. Indices can
be generaled on raquest,

RESTRICTIONS This series contalns privacy maleral and aficrney-client privilaged inlormation.

LOCATION OF Los Alamos Mational Laboratory
RECORDS Building 1004
PO Box 1883
Los Alamos, NM 87545

143




Human Radiation Experiments The DOE Roadmap fo the Sory snd the Records

The 5ites Today

THe DAE RIDGE COMPLEX consizts of five major
facilities located in or near Oak Ridge, TH: the
DOE Oak Ridge Operations Office, Oak Ridge
Institute for Science and Education (ORISE), Oak
Ridge Mational Laboratory (ORMNL), K~15 site,
and Y=12 plant.

The Operations Office provides DOE oversight’
for the other facilities, which are Government
owned and contractor . Oak Ridge As-
sociated Universities (ORALU) is the operating
contractor for ORISE Martin Marietta Energy
Systems runs the remaining facilides, The Oak
Ridge sites have a combined annual budget ex-
ceeding $1 billion and employ more than | 4,000
peophe.

ORISE conducts programs in science and engi-
neering education, traming and management, and
medical sciences, including basic research in bio-
chemistry and cytogenetcs. ORISE also operates
the Radiation internal Dose information Center,
the Center for Epidemiclogical Research, the Ra-
diation Emergency Assistance Center/Training
Sive, and the Center for Hurman Rellabilicy Studies.

ORNL focuses on basic and applied research in
energy technology and conducts research in the
physical, chemical, materials, computatonal, blo-
medical, earth, environmental, and socil d-
encey, The Laboratory alse operates 20 major
research facilities, incuding the Holifield Heavy
lon Rasearch Facility, the Oak Ridge Linear Ac-
celerator, and the High Flux Isotope Reactor,

The K~25 site, once a gaseous diffusion plant site
for the production of uranium-235, now serves as
heg for the Oak Ridge Environmental
Restoration and Whaste Maragement Office and
for the High Temperatures Materals Laboratory.
The ¥=12 plant was originally built to produce
uranium-133 through an electromagnetic process.
Later the plant was converted to a nuclear weap-
ons compenent manuBcturing plant and now
serves 43 4 weapons disassembly site,

Site History
Dak Ridge Site sefection—Yyartme atomic

planners first looked o the Cak Ridge area dur-
ing the spring of 1942, A site was needed to
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| build industrial facilities for production of pluto-

niurm and uranium-235, the principal materials
required for an atomic bomb. The only produc-
tion process then known created minute

| amounts of fissionable materials in exparimental

laboratories, Scientsts such as E.O. Lawrence of
the University of California and Arthur H.
Compron of the University of Chicago were
confident, however, that experimental tech-
niques could be translated into lrge-scale pro-
duction facilities. This confidence, coupled with
the Government's urgent desire to develop an
atomic weapon, led the Manhattan Project to
launch a crash production program.

Residents of the sparsely populated area

| were paid for their property and ordered

to leave within a few weeks.

The program regquired large parcels of land to
house sprawling plants, support facilities, and
worker communites. Another requirement for
industrial production of fissionable materials was
refative isoladon, both to ensure secrecy and o
reduce danger to civilian populations. Abundant
supplies of cooling water and electricity were
also needed. The Manhattan Project determined
that a 56,000-acre gact of land in eastern Ten-
nesses met these requirements, and the Federal

nt moved to acquire what became
known as the Oak Ridge reservation through
eminent domain proceedings in September | 942,
Residents of the sparsely populated area wore
paid for their property and ordered to leave
within a few weaks.

General Leshe Groves and other Manhaman Pro-
|ect leaders identified four potential techniques
for producing fissionable material at Oak Ridge.
The reactor (or pile} process called for a con-
trolled nuclear chain reaction to irradiate ura-
nium, which could then be chemically processed
vo separate plutonium, Three pro0esses were
considered for producing the required guantites
of weapons-grade uranium (uranium-135): efec-
promagnetic saparation, based on EO. Law-
renca’s cyclotron msearch; gaseour difusion,
based on the research of Harold Urey of Colum-




bia University; and figuid thermal diffusion, based
on the ideas of Philip Abelson of the Maval Re-
search Laboratory.

Fgura 33 &4 Chile Ridgs Matiooal Labaratory amploves hiing o
bood tem b desect radatan expoture [Sirca 1950,

Since none of the methods had been proven on
arrything like the scale required, and there was
no sure basis to choose among them, Groves
pursued them all at once, This required con-
struction of four separate and unigue industrial
plants, as well as the roads, housing, schools, and
other infrastructure needed to support thou-
sands of workers

The Y-I2 Planr—By 1942, work of Ernest Law-
rence at the University of California in Berkeley
suggested that the eleciromagnetfic process was
a feasible production mathod. The procass was
5o inefficient, however, that it would require an
enormous industrial plane to produce spprecia-
ble quantities of wranium-235. The Government
cantracted with Tennesses Eastman, a subsidary
of Eastman Kodak, to build and operace the Oak
Ridge slectromagnetic plant. Construction began
on what was called Y=12 Plant in February 1943
on 2 site 3 few miles southwest of the town of
DOak Ridge. Using 14,700 tons of silver borrowed
from the U.S. Bulbon Depository to substitute
for scarce wartime copper, the plant was oper-
ating by sarly 1944, Yet the many new and com-
phax machines caused slectrical and mechanical
problems to plague the facility. These problems,
coupled with the success of the gaseous diffusion
process, led to the discontinuance of the alec-
tromagnetic process after the war,

_Chapter 2 Marratives and Records Series—Institutional Areas: The Ouk Ridge Sices

The K—25 Sire—As the Government moved to
acquire the Cak Ridge site, atomic planners
were confident that the gaseous diffusion pro-
duction method would sucoeed. The Special Al-
loy Material Laboratories at Columbia University
had proved the practical application of the tech-
nology In | 941

Groves engaged the MW Kellogg Company, ap-
eratng as the Kellex Corporation, to design an
industrial gaseous diffusion plant, which became
known as K=I5. The LA, jones Construction
Company contracted to bulld the facility, and the
| Carbide and Carbon Corporation, a subsidary of
the Union Carbide and Carbon Corporation, was
| designated as the operator. Construction began
around june |943 at a site some |5 milles south-
west of the town of Oak Ridge. Initial resting
started during the spring of |944, and productive
operation began about a year later. A relared
plant, known as K=27, was bulle nearby to pro-
duce slightly enriched uranium used as feed mate-
rial for the gaseous diffusion process.

Gaseous diffusion proved the best of the three
production progesses. The AEC wirned to this
technology when uranium-235 production ca-
pacity expanded to meat Cold War demands,
More gaseous diffusion plants were built near
K=25 and also in Paducah, KY and Portsmouth,
OH. When the AEC moved to reduce produc-

| tion of fissionable material in |94, the agency
stopped operations at the K=25 and K=27 plants
and gradually reduced operations at che remain-
ing gaseous diffusion plants. Eventually the AEC
used the plants to produce enriched wranium for
commerdal nuclear power plant fuel

i The Qak Ridpe National Laboratory—The Man-
hattan Project originally intended to use the Ten-
nessee sive for all production work, but research
at the Metallurgical Laboratory in Chicago
showed that the plle process {the first nudear
reactor technolagy) would generate far more
heat and radicactivity than scientists had previ-

| ouly believed. Consequently, the Project se-

lected the Hanford site In eastern YWashington, a

mach larger and even more isclated sive than

Cak Ridge, for plutonium production, A pile

semiworks—a test plant that would move from

the research smge to large scale production—
was, however, built in Oak Ridge, The E.l. du

Pont de Memours Company bailt the test pile
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plant, designated X~10 (Figure 34). Construc-
ton of the X—10 reactor began at a site 10 miles
southwest of Oak Ridge during March 1943, The
reactor was ready for full-scale operations by
January |944. The University of Chicago,
through its Met Lab, operated the plant.

Figure 34, Acrial vew of the Chak Rulgn X=10 fuciiny |1945), which
sarvisd a5 @ pliot for the Hanlord plconium production resceors.
Alver World VWar I, the faciliny produced sovopes for rational
et | thi [P=Cmey LR ARy

A research facility designated as the Chnton Lab
oratories was built during the war to support
X=10 reactor activitias. By 1944, Clinton Labo-
ratories had chemistry, health, and engineering
divisions, In 1947, the entire Cak Ridge com-
plex, including the Clinton Laboratories, passed
from the Manhattan Engineer District to the
newly formed Atomic Energy Commission. Sci-
entists at Clinton, meanwhile, ware engaged in
transforming the laboratory from a war produc-
tion fadility to a nudear research center. Clinton
Labaratorbes pushed for a substantial role in
building an experimental materials testing reac-
tor, The AEC, however, assignad the project to
Argonne Matdonal Laboratory outside Chicago,
which lkewise had hopes of serving as a reactor
development center. Around the same time, the
Monsanto Chemical Company announced its
withdrawal as the operating contractor for the
Oalk Ridge Laboratory. That contract was trans-
ferred to the Union Carbide and Carbon Corpo-
ration, which already ran the gasecus diffusion
plants. In January |'948, the AEC changed the
name of Clinton Laboratories to Oak Ridge Na-
tonal Laboratory (ORNL). ORNL scientists set
out to build a multiprogram research Bboratory.

Lk r)

They used the X-10 reactor to produce the ra-
dioisotopes that the AEC distributed o scien-
tists and physicians worldwide. In the early
pestwar years, the isotope distribution program
wai the AEC’s most vislble and touted “atoms
for peace”™ program. Researchers also conducted
homogenous reactor experiments, and worked
on a nudear reactor to power long-range bomb-
ers. In 1946, the Laboratory divided its health
division into divisions of biology, medicine, and
health physics. Divisions of metallurgy, physics,
solid-state marerials, mathematics, engineering
physics, and electronuclear projects were added
shortly afterwards. ORMNL also organized units
for reactor development and fusion research.

In 1955, ORNL began to broaden its work be-
vond issues of interest to the AEC alone, By the
1960s ORML was the most diversified of the
AEC research laboratories. The Laboratory alsa
continued to engage in 2 wide array of AEC re-
starch, The High Flux Isotope Reactor for the
production of rransuranic elements was sited ac
Qak Ridge, The Laboratory became the primary
technlical support organization for AEC nuclear
desalting projects, directed toward the develop-
ment of reactors o supply both slectric power
and desalinated sea water,

In the early posiwar years, the isolope

program was the Afomic En-
ergy Commission’s mosi visible and
touted “atoms for peace” program,

ORML also undertook extensive reactor safety
worlk, imvestigating fission product release from
reactar fuel elements and heavy-metal brica-
tion proceises used o creale MESCiOr presiure
vessels. Fusion research work continued, and
thie Labaratory bull an experimental fuslan de-
vice, the Oak Ridge Tokamak, and other experi-
mental fusion devices. The Laboratory also coni=
ducted some research for the liguid-metal fast
breeder reactor program, and was chosen as the
site for the Clinch River Breeder Reactor, a pro-
ject that was ultimately canceled.

The 5=50 Plant —The Manhattan Project origi-
mally planned 1o construct only three Oak Ridge
process plants. A fourth technology, liquid

| thermal diffusion, was initially considerad but




was rejected because of its apparent inefficiency.
By june 1944, however, concerns about reaching
nesded production levels for uranium=-235 led to
a decision to construct a iquid thermal diffusion
plant in Oak Ridge. The primary purpose of the
plant was 1o enrich uranium feed material for
the Y=12 elecromagnetic facility. Using tech-
nobogy employed by a Mavy pilot plant ac
Amacostia Station In Washington, DC, the HK.
Ferguson Company, operatng as the Fercleve
Corporation, quickly builc the plant. Designated
as 5-50, che facility was near the K—-25 gasecus
diffesion plant. The 5-50 plant operated for a
year before it was shut down |n September
1945.

After the war, the U.S. Government was

concerned that a shortage of frained nu-
clear scientists, physicians, and other spe-
cialists could imperil plans to expand nu-

clear programs.

The Oak Ridpe Instioute of Nuclear Studfes
{ORING)}—After the war, the LL5. Government
was concerned that 3 shormge of trained nuclear
scientists, physicians. and other specialists could
imperil plans to expand nudlear programs. Many
universities were establishing Instructional
coursel, but righd secur|ty requinsments linmibed
the information that these institutons could dis-
tribute, At the same tme, the Government was

[Figers 35, Ol Ridge heakh phyitci sschnitten man@oring o
calemeni bor rad ineioes
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eager 1o traln practitioners in what it viewed as
the beneficial side of nuclear energy, particularty
the use of radiation for blomed|cal research and
trearment of disease. The Government concluded
that it needed dedicated facilities for this purpose,
The first such facility established was the Instiue
of Nuclear Studies at the University of Chicago.

Inspired by the Chicago institute, in | 946 the
Univarsity of Tennasses and a consardum of
southeastern universities persuaded the MED o
establish the Oak Ridge Institute of Nudear
Studies (ORINS). Operating under a Manhatan
Project (and later AEC) contract. DRINS was

| responsible for selecting both students and es-

tablished scientists for fellowships and other
temporary research assignments. The ORINS

| isotope training program, established in 1948,

initizlly offered three 4-week summer courses

covering radiation, Instrumentation, tracer appli-
cations, and experimental procedures. These
courses were immediately filled with scientists
from diverse fiekds eager to use Isotopes In their
research, The AEC mandated such training be-
fore doctors or msaarchers could ba Noensed to

use isotopes.

| The hospital operated until 1974, when it

|

and the other Atornic Energy Commission
research hospitals were shut down.

Im 1948, the AEC asked ORIMS to establish a
climical research facility as part of a national pro-
gram to address public and sclentific interest in
using radiation to trest cancer, ORINS esmb-
lished a Medical Division to operate the hospial
and conduct blomedical research. It was assigned
space in the former Manhattan Project hospitl
at Oak Ridge. In 1950, ORINS began accepting
patients referred by private physicians for exper-
imental cancer therapy. A board of medical con-
sultants from southern medical schools was as-
sembled 1o oversee the clinical research pro-
gram. The hospital operated until 1974, when it
and the other AEC research hospitals were shut
down, By that time, many private hospitals
around the country were offering high-quality
nuclear medicine facilides. ORINS medical per-
sonnal continued treating patients on an outpa-
tlent basks.
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Ini 1966 ORINS becarme known by the mame of
its operating contractor, Oak Ridge Assocated
Universites. During the early 1990s the facilicy
was renamed the Oak Ridge Institute for Scence
and Education [ORISE). ORAL currently re-
mains the managing and operating contractor.

Site Human Radiation Experiments

ORINS and ORML performed all identified human
radiation experiments at Oak Ridge except for
one plutonium injection experiment the first in
the series done at various sites. A Manhattan Pro-
ject physician administered the injecton in Aprll
1945 at the Oak Ridge hospial Chnton Laborato-
ries personnel also constructed mathematical
models based an the excredon data from this and
three other plutonium injection experimments.

The ORINS Medical Division conducted clinical
experiments using radionuclide and total body
irradiation therapes to develop cancer diagnosis
and treatment. ORML personnel performed a
few clinical experiments and conducted three
intentional radiation releases as part of radiologi-
cal warfars fleld vests, Most human radiation
studies undertaken at Oak Ridge were per
formed by ORINS Medical Division personnel
through the cancer research hospital and a re-
lated biomedical research program, Individual
chinlcal experiments are detailed in Chapter 3,
while the ORMNL environmental releases are dis-
cussed in the Environmental Radiation Keleases
MEArTathe,

Mast human radiation studies undertaken

the developrment and evaluation of telether-
apy (Figure 36);
the effects of radiotherapy on the blood;

the development of other uses of radlation
and isotopes in cancer treatment; and

the study of other therapy-related blologic
effects.

Much tme and effort was devored to determin-
ing the biclogical, physiclogical, and clinical ef-
fects of toml body irradiation.

Figure 36 Cobai-60 relecherapy oonducted for Cincer treaomesnt
at: the Orak Riadhge Insiitute for Mucleir Sclencs (1'97T) (PHOTO:
P o, ARG Ow DGl Crsanions CFFICE)

Patients meeting predetermined disease criteria
wore actepted into the retearch hoipital on the
recommendation of the medical schools of

at Oak Ridge were performed by ORINS
Medical Division personnel through the
cancer research hospital and a related

ORIMS member institutions, Abowt 3000 pa-
thenits participated in the program from 1950
through 1974, when the hospitl was closed,

biomedical research program.

ORINS radiztion expeniments—ORINS human
radiation experiments imvolved the use of radia-
von and radicisotopes in the study of cancer,
specifically in cancer biclogy and treatment. The
main areas of experimentation related to five
COnCermi:

s total body irradiation in the treatment of

leukemia, lymphoma, and palycythemia
rubra vera (3 condioon in which oo many

red blood cells are formed);

CORIMNS Medical Division personnel required pa-

| dents to sign consent forms before undergoing

treatment. Patients were provided with a boak-
let describing radiation generally, the nature of
the program, and the nature of the experimental
program in which they would participate. The
Medical Division staff a3 a group reviewed pro-
posed experimental treatments untdl 1967, That
year, following the example of the National Insti-
tutes of Health and acting on AEC recommenda-
tions, ORINS formed an institutional review
board that examined proposals for research us-

ing hurman subjects.
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Totl body irradiation had baen employed for
cancer treatment beginning in the |930s, but
uritil the late 19508 the Instruments svallable did
not provide uniform radiation fields. ORINS ad-
dressed this problem by designing and construct-
ing 2 room to hold eljght radiaton sources that
delivered a uniform dose at a moderate rate.
The facility—clled the Medium Exposure Total
Body |rmadiator, or METBl—went into use in
1960, In 1967, the Low Exposure Toml Body
Irradiator (LETBI) was built, Betwean | 960 and
1974, some 200 cancer patiants received experi-
mental treatment in these facilites,

The Matonal Aeronautics and Space Administra-
tion {MASA) found LETBI patient data useful in
assessing risks chat astronauts might face from
radiation In space or nuclear-powered space-
craft. Accordingly, in 1963, the AEC asked
ORINS to assist NASA in assessing the health
risks that astronauts might face from radiaticn in
space. In response, ORING conducted a retro-
spective study of acute radiathon-induced effects
among patients who had been exposad to radia-
tion previously in hospitall throughout the coun-
ry. MASA alzo funded some LETB| work and
data from patients recelving cancer treatment
were used [o address MASA questions,

ORMNE —ORMLU Clinton Laboratories scientists
conducted comparatively few human radiation
experiments. Laboratory experimentation was
episodic and determined by the research incer-
est3 of individual scientist, Examples include
two [ 945 radmtion skin absorpdon experiments,
a 1963 experiment in which an investigator put
radivactive silver on his own arm, and an early
I'#60s experiment in which five male subjects
ingested radiciodine. The Laboratory helpad
with anakyses of body Nuids and autopsy mater|-
als of 11 patients injected with uranium at Mas-
sachusetts General Hospital during the early

| 950s. In 1948, ORML also conducted the three
radiclogical warfare tests noted earlier. These
tests apparenty did not involve intentonal hu-
man rad@tion exposures.

Site Records Collections

Oak Ridge presents a challenge to the re-
searcher. The site has many valuable records
collections that document its hiscory and the his-
wory of other MED and AEC sites. However,
many of these collections are currently hard o

use, The difficulties are llustrated by che inactive
records of the DOE operations office. Nearly all
these recordi—some 7,000 cuble feet encom-
passing everything from 1940s site construction
plans to |990s travel vouchers—are stored in a
During the 19405 and 19505, Oak Ridge served

| a3 a central records-collection point for other

MED and AEC facilities. At one time, the re-
cords wern carefully organized and indexed. Bur
afeer years of inattention, there are woday more
than 1,000 boxes of fragmented and disorga-
nized records dating from | 965 or before. Some
important unclassified fikes were transferred o
the custody of the Mational Archives and Re-

| cords Administration (MARA). However, since

M™MARA would not manage DOE classified re-
cords, dlassified segments were removed from
many collections transferred wo archival custody.
These segments remain in the Oak Ridge holding
area, separated from their parent series,

sarting in | 987, NARA and the DOE Qak Ridpe
Operations Office began working to character-

| ize the records in the holding area and to trans-

fer permanently valuable series to archival cus-
tody, Many significant files were transferred, but
neither NARA nor DOE could provide adequate
resources to finish the job. Listed below are re-
cords series that remain in Oak Ridge; it should
be remembered, however, that these materials
often represent fragments of larger series that
either are at NARA or have been scattered, lost
ior destroyed,

The site has many valuable records col-
lections that thoroughly decument its his-
tory and the history of other MED and
AEC sites. However, many of these collec-
tions are currently hard to use.

Among the most potentially valuable of these
records are moare than 600 cubic feet of con-
tract files dating to the early days of the MED,
Considering that records retention guidelines
call for such documents to be destroyed afver
only & years, the fact that this material survives
atall is remarkable. Another imporant body of
records is the Records Holding Task Group

| (RHTG) Files, which consists of nearly 300
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boxes of classified docurments removed from
other collectlans. In archival terma, this is an
artifical collecton—one whose documents have
lost all association with their original series.

The records situation for the Oak Ridge con-
tractor sites is bettar. ORISE has many Impor-
tant records series documenting activities of the
Medical Sciences Division, although the parent
organization has only recenty begun a system-
atic program to manage and control all its re-
cords. Of particular value are the ORISE medical
files (for which personal privacy restrictions ap-
ply) and a full set of pericdic reports from the
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start of the facility. ORML has a huge volume of
records contined in the various slements of it
designared central files, which include corre-
spondence, report, and hboratory noteboolks.
Both Y-12 and K-25 have a smaller volume of
records. DOE plans to continue It effora to
identify records holding at all of these sites and
to pursue avenues for archival preservation of
permanently valuable series, For additional Oak
Ridge records, see the series listed under the
Mational Archives and Records Administration.
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INCLUSIVE DATES 1857-1065

ARRANGEMENT Chronological
VOLUME 1 cubic foot

DESCRIPTION These records consist of Oak Ridge Operations Office Manager Sam Sapine’s files
relating to annual Washington meetings of AEC field operations office managers.
These meetings covered broad aspects of AEC policies and operations, including
security, budgets, public relations, congressional legislation, and chil defense. Re-
cords for each meeding are filed fogether. Included are agendas, minutes, reports,
corespondence, directives, and olher matenial relating t© individual meatings. Also
present are Sapirie’s notes and comespondence relating fo meeting activities.

LOCATION OF Oak Ridge Operations Office
RECORDS Building 2714J
200 Administration Rload
Oak Ridge, TN 37831

T —— e T . el T
T R L T S P e T e R R T L R B T T
Lhi i -"-:?'-'].llh'.ln Vet ;!:1-,1_5,'-.‘:';1.-.I:r~,}!f|{1:;=:i-.f:-:ﬂ

38| TSR T LT SO T T

i Lk-ﬁéhraﬁl‘ﬁrr&rrlﬁ-iﬁ" illi':mnn\ri.'=;|:||£=|'
INCLUSIVE DATES 1958-18T1

ARRANGEMENT Subject
VOLUME 2 cubic feat

DESCRIPTION The serdes consists of documents compilad by the Classification Office showing
classification policies and directives. I includes information on classificaion of nuciear
Weapons programs, nuclear production aclivitles, and nuclear reactors. The series
consists of letters, memorandums, and bulletins.

LOCATION OF Ouak Ridge Oparations Ofica
RECORDS Building 2714J
200 Admenistratlon Road
Cak Ridge, TH 37831
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INCLUSIVE DATES 1548-10985
ARRANGEMENT Chronological
VOLUME 1 cubsc fool

DESCRIPTION Contained in thase records are insurance palicy files for AEC contractors, including
Malinckrodt Chemical Works, HK. Ferguson Co., and Oak Ridge Institute of Nuclear
Science (ORINS). Policy tles detail kability coverage and premiums for stall, lacillbes,
and automobiles; informaiion regarding worimen's compansalion is also present, The
ORINS file documents lssues such as medical malpractice and clindcal activities,
incheding patient reatment and autopsy. Comrespondence s present to and from the
Oak Ridge Division of Ressarch, Oak Ridge |nsumance Branch, AEC nsurance Sec-
tion, and Office of the Comptroller in Washington, DC. Corraspondence subjects
Inchude inSUrARCS COverage and prarmiums, pubic hablity, workmen's compensation,
and levels of needed coverage. These records appear to be fragments of a larger
collection that axisted at one time.

LOCATION OF Qak Ridgs Oparations Ofice
RECORDS Bullding 2714J
200 Administration Road
Oak Ridge, TN 37831
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INCLUSIVE DATES 1848-1987

ARRANGEMENT AEC SubjsctMumeric Filing System
YOLUME 28 cubic feat

DESCRIPTION The sares was compiled by chisf counsal staif 1o document Rigation and other lagal
activitias. It contams documantaticn on oparations office lagal matters and includss
information on lawsuits, discrimination, procuremant, and contract mattars. Thesa
flles contaln lefters, memos, repons, alfidavits, depositions, and other legal docu-
menis. The sefes includes data on releases at the Portsmauth Plant.,

LOCATION OF Oak Ridga Operations Office
RECORDS Bulding 2714J
200 Administration Road
Oak Ridge, TN 37831
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AT IIIP-:!]' i ,f. _

S i! 2T
MCLUSIVE DATES 19441845
ARRANGEMENT Subjact
VOLUME 1 cubic foot

DESCRIPTION The senes conaisis of fragmenis of corespondence files pedaining to the manufac-
turing operation of the Houdallle Hershey Plant, The seres consists of letters, memo-
randums, and roports thal waers mainktained as an office subjact Ha.

RESTRICTIONS This senes contains a small amaunt of classified nformation.

LOCATION OF (ak Ridge Operations Office
RECORDS Building 27144
200 Administration Road
Oak Ridge, TN 37831
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INCLUSIVE DATES 1943-18G2
ARRANGEMENT Subgacl
VOLUME 45 cubic fest

DESCRIPTION Tha seres consksis of comespondence files from thres organizations. The Feed
Materiak division files (26 cu. fl.) cover uranium ore refining and assay actvities at
Ok Ridge and at the Mallinckrodt Chemical Works, Harshaw, Linde Alr Products,
and other plants, The Lockland Area office files (11 cu. ft.) cover attempts to develop
nuciear reacions for the propulsion of aircrafl. The personnal files (8 cu. i) contain
organizafion charls, direciives, and fles on parsonnel. The senies consists of lalters,
memorandums, reports, charts, and directives. Tha Fead Matarials (lles ane armanged
according to a Dewey Decimal Systern; the Lockdand fes by the AEC Subject/Filng
System; and the personnal flles by subject. The personnel files contain eary Oak
Ridge crganization charls and a file on medical activities for 1843—1948.

LOCATION OF Cak Ridge Operations Office
RECORDS Building 2714J
200 Administrafion Road
Ciak Fidge, TN 37831
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ARRANGEMENT Subject

VOLUME 11 cuble feat

DESCRIPTION Thés sories was compiled by Oak Ridge parsonnel (o captuns data needed for linan-
clal ovarsight of confraciors. The seres contains documentation on financial policy
implementalion, contractor financial matters, audits, cost accounting methods, and
uranium purchases. The series consists of letters, memorandums, repors, invoices,
purchase orders, and cost accounting records, The seres contains some files on the
origins of the division.

RESTRICTIONS This senes containg a small amount of classified infomation.

LOCATION OF Cak Ridge Operations Office
RECORDS Buikding 27144
200 Administration Road
Cak Fidge, TN 37831
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INCLUSIVE DATES 15431047

ARRANGEMENT Location
VOLUME 1 cubic fool

DESCRIFTION This grouping consists of compensation claim fles and cccupational injury records
from locations such as Brookhaven, Chicago, Colorado, Columbla, Hanford, Madison
Square, New York, Santa Fe Safety Branch, and the Dhvision of Engineering and
Production. Compensation files are aranged alphabetically by name of employes.
Included s comespondence describing injuries written by the District Safety Engineer
and areg medical officlals to the U5, Emploves Compensation Commission,
RESTRICTIONS This series containg privacy material,

LOCATION OF Oak Ridge Operations Office
RECORDS Buiding 2714J
200 Administration Road

Oak Ridge, TN 37831
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INCLUSIVE DATES 1857-1979
ARRANGEMENT Site or work location
VOLUME 11 cubic feet

DESCRIPTION The seres conslsis of reporis, coniracts, and cormespondence relating to employes
salaries, strikes, refirement, grevances, insurance, and workmen's compsansation.
Also present i Information about job descriptions, recruitment and regulatory pro-
grams, organizational structure, Bbor Bws, complianca with the Davis-Bacon Act, and
Mational Labor Relations Board Activiies, Contractors covered include Unheraity of
Puerto Rico, National Lead of Ohio, Universty of Tennessee, and Martin Maneiia.
Spacihed sltes nchude the Portsmouth and Paducah gassous diffusion planta, A file
lsting is available.

LOCATION OF Cak Ridge Operations Office
RECORDS Bullding 2714
200 Administration Road
Oak Ridge, TH 37831
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HCLUSVE DATES 1843—1850; 18611876
ARRANGEMENT Record type
VOLUME 12 cubic feet

DESCRIPTION Thesa flas document reports of employes job njures and clama for compansation,
Content, scope, and coverage vary within the filee. Most of the fles consist of individ-
ual amployes injury repotts crealed by the MEDVAEC Cak Ridge Salety Branch,
These reports include the name of the injured party, along with the type of injury, its
savarity, whers it cocurred, and i it cccurrad as a resull of unsale practices or condi-
tions, Statements of the injured party as well as their supervisors are included.
Maonthly summary repons of sfle injuries are prasent, mostly for Oak Ridge although
some ofher 2ies an reprezanted as well. Compensation claim files also inchude Enjury
reports along with cormespondance with claimants, doctors. and insurance representa-
thves. Tranamiftal memaos 1o the AEC Insurance Section are inciuded. These reconds
consist of fle fragments, and gaps are apparent,

RESTRICTIONS This seres contams privacy matenal.

LOCATION OF Oak Ridge Oparations Office
RECORDS Building 2714J
200 Administration Foad
Crak Ridge, TH 37831
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MNCLUSNE DATES 1857-1871
ARRANGEMENT Chronological
VOLUME 1 cubic foot

DESCAIPTION Records created and maintained by Joseph A. Lenhard, an AEC Oak Ridge em-
ployes, Lenhard was a health physicist who was employed by the Biology Sranch of
the Cak Ridge Operalions Office Ressarch Dwvision. In 1867, Lenhard bacama Diac-
tor of the Oak Ridpe Safety Division, and teter served as Director of the Salety and
Emvironmental Controd Division. The files documant affluant and other poliution con-
trol, compliance with environmental protection [aws, occupational health and safety,
lire profeciion, waste disposal, isoiopes handling and radiclogeal salely, procedures
for handling contaminated ORINS patients, and fallout reports. Much of the documan-
tathon conslsts of occupational correspondence with other AEC clficinls ard with Dak
Ridge contractors.

LOCATION OF Oak Ridge Operations Office
RECORDS Building 2714
200 Administration Road
Dak Ridge, TH 37831

INCLUSIVE DATES 19441953
ARRANGEMENT AEC Subject™umenic Filng System
VOLUME 0.5 cubéc foo

DESCRIPTION Tha sanes contalns sevan lilas on the following subjects: Ineuwrmnce oode classilica-
tions for some indhvidual workers, a summary of health and accident reports for the
sia, and automobile accident reports al Dak Ridge. This saries containg organizaton
and personned monthly status repors for the penod June 1950 to October 1251,
Savoral of thesa mpors have ghorl sections on insurance activities, which contain
claims and panding litigation against Qak Ridge Operations Ofice for work-relsted
dsabalites,

RESTRICTIONS This seres confaing privacy material

LOCATION OF Oak Ridge Operations Office
RECORDS Building 27145
200 Administration Road
Oak Ridge, TH 37831
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INCLUSIVE DATES 15561558
ARRANGEMENT AEC SubjactMumerns: Filing Systam
VOLUME 1 cubic foot

DESCRIPTION The sanes consists of fragments of cormespondence files compiled to document the
activities of the area office. They contain documentation pertinent to ore assay activi-
tiza. The eoords incude mamoranduma, lethars, and mpors organized into subject
fibes.

LOCATION OF Cek Ridge Operations Office
RECORDS Buiding 2714J
200 Administration Road
Oak Ridge, TN 37831
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BCLUSIVE DATES 1043-1844; 15511857, 19684-1572

ARRANGEMENT Subject
VOLUME B cubic feel

DESCRIPTION The series was compiled by Mew York Operations Office stalf 1o assis? in oversight
of contracior operations., & conlaing documentation on mlant oparabions, kel slameanl
fabrication, Rochester worker badges, the Middiesex sampling plant, and the Fermald
plant. The senes contains letters, memoendums, reparts, Rotebooks, handwrithen
notes, and badges.

RESTRICTIONS This seres contains a small amount of classified information.

LOCATION OF QOak Ridge Operations Office
RECORDS Buiiding 2714
200 Administration Road
Oak Fidge, TN 37831
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INCLUSIVE DATES 19431550

ARRANGEMENT Record hype
VOLUME 37 cublc leal

DESCRIPTION These records consist of documents related io contracts managed by the MED/AEC
Mew York Operations Office, Contractors include private corporations such as Brush
Bendiium, Electro Matallurgical, and Radium Chamical, Federal agencies, including
the Navy Depariment, Bureau of Federal Supply, and War Assets Administration, are
aleo rapraaantad by contracts in tha files.

LOCATION OF Oak Ridge Oparations Office
RECORDS Buidding 2714J
200 Admanistration Road
Oak Ridge, TN 37831

_ SERIESTITLE Osk Ridge ContractFles |

INCLUSIVE DATES ca. 1943—ca, 1978

ARRANGEMENT Caonfract numbear
VOLUME approximately 850 cubic fest

DESCRIPTION This senes consists of procurement files containing forms, repors, and comespon-
dence associated with specilic Oak Ridge-relaled contracts. The bulk ol the files
consiel of routine financial and administrative materials relating 1o contract negotia-
fion, awards, and financial accounting. The Mmost substantve information is ooated
in marraihve statements included in project proposals, cormespondence, and pariodic
reparts, which are not always preasnt in the files for each contract, The contracts
ralkate to all armas of MEDVAECTDOE activities, including construction, manufacturing,
adménistration, and resaarch and dewslopmant, Some human exparimentation mctivi-
lies ana dataibed. The quantity and type of information vanes among the fles. For each
contract file the volume of maleral mnges from a few pages to more than a cubic
fool. Thers ame significant gaps in the files, and it i not known where the missing files
ane lpcatad, An ndex O contrsciors = avalatls

LOCATION OF Oak Ridge Operations Office
RECORDS Buikding 2714J
200 Admanistration Road
Oak Ridge, TN 37831




INCLUSHE DATES 1951-1953

ARRAMGEMENT Subject

VOLUME 7 clbic lasi

DESCRIFTION Thea records appear to be the official files created and maintained in the office of the

AEC Oak Rudge Operations Office Manager. This senes oovers a broad ranga of
subjects relating to Oak Ridge facilifies. Topics include: budget, accounting, and
finance; communiy management; contracts; industrial ressarch and application:
nformation and publications; medicine, health and safety; organization and manage-
mant; and resaarch and devalopmant. Whiks these files appear 1o ba complate for the
period covenad, the location of similar materal dating before and afler |5 not known.
A file Eating = avalable.

LOCATION OF Cak Ridge Operations Office

RECORDS

L ERESTITLE | Pkl fnformiation Ditkas. Al q pip

Buliding 2714J
200 Administration Road
Oak Ridge, TN 37831
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INCLUSIVE DATES
ARRANGEMENT
VOLUME
DESCRIPTION

LOCATION OF
RECORDS

1871=1873

Subject
21 cubsc fest

These records are the central subject files for the Oak Ridge Public information
Office. A broad range of subjects are coverad, including news releases, preas inter-
views, radic and television stories, motion picture scripts, labor relations, procurement
and contracts, and reactor development. Some information partaining to medicne,
haalth, and safely Baues, including sccidents, enviranmant, and “special cases™ of
radiation exposure is presentl. Speeches of the Operations Offica Manager are also
included. While the files appear complete for the years covered, theas records may
be fragmeanis of a larger collection hiat has yel 1o be located. A file folder listing s
available forthe 1971 records

Oak Ridge Operations Office
Bullding 27144

200 Adrrinistration Road
Oak Ridge, TN 37831
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NCLUSIVE DATES 19481973
ARRANGEMENT Report type; chronclogically thereunder
VOLUME 8 cubic feet

DESCRIPFTION The serles consists of the Oak Ridga managers office copy of the iolowing Tormal
repors: reports of the Oak Ridge operations office; monthly reports o the General
Advisory Committea: guarery progress apods (o he Join! Commitlea on Alomic
Enargy; Hanlord Operations Office reports; and Savannah River Operations Office
reports. The seres doas not contain a complele set of any of thosa types of reponts.
Some repons contain information on AEC blomedical programs and activiies.

RESTRICTIONS This saries contans clazsified information.

LOCATION OF Qak Ridge Operations Oflce
RECORDS Building 2714
200 Adminkstration Fioawd
Cak Ridge, TN 37831
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INCLUSIVE DATES 18431944

ARFRANGEMENT Alphabetical by name
VOLUME 1 cubic foot

DESCRIPTION These records consist of four trays of 3- by 5-inch cards, The trays are labeled Uini-
versity of California, Clinton Laboratories, and University of Chicago, Each card con-
fains the name of contracior, name of insured, dale effected, premium amount, date
canceled, and detalls regarding clalms. Names are included under name of insured;
these individuals were kely employees of the designated contractor. Thess cands
likaly are fragments of a largar collaction of records that no longer axists.

RESTRICTIONS This sares contains prvacy materal,

LOCATION OF Oak Ridge Operations Office
RECORDS Building 2714
200 Administration Road
Ouak Ridge, TN 37831
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INCLUSNVE DATES 15471551

ARRANGEMENT Subject
VOLUME 1 cubic foot

DESCRIPTION The seres was compiled by Cook's office to document his activities as manager of
the operations office. It includes documentation on sacurnty, budgst, and Clinion
Laboratony matiers. The series contains lefers, memorandums, and reports armanged

by subject.
RESTRICTIONS This seres contams a amall amount of classified Information.

LOCATION OF Oak Ridge Operations Offica
RECORDS Buiiding 2714J
200 Administration Road
Dak Ridga, TN 37831
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INCLUBIVE DATES 1342-1880
ARRANGEMENT Sequontial by assigned document number
VOLUME 280 cubic feat

DESCRIFTION The sedes conslsts entirely of classified documents removed from other files. This ks
an artliicial collection created lor classifed documeant accouniability purposes. The
documents were produced by many parent Oak Ridge offices, including those con-
cemad with MED bomedical programs. Tha files cover a vanety of subjects from
biomedical research fo the production of special nuclesr materials. File contents wera
assamblad with classifled documents removed from Cak Ridge meconds collections,
some of which are now in the custody of the Mational Archives, An item index, which
ks isall chassfied, has been prepaned a3 & lsting of the documents [n the collaction.

RESTRICTIONS This sanas contams classied inlormalon

LOCATION OF Oak Ridge Oparalions Ofica
RECORDS Buiding 2714
200 Administration Road
Ok Ridge, TH 37831
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INCLUSIVE DATES 1543-1857; 1962-1387

ARRANGEMENT Mone
VOLUME 5 cubic leal

DESCRIPTION The sarnes was complled by operations office stall 1o provide oversight of contractor
operations. It ncludes materials on K-25 plant operations and medical reports and
files similar to records found in Oak Ridge Operations Office collections in the Na-
tionad Archives field branch in East Point, GA. The seras contains leflers, proposals,
blusprints, construction notebooks, mamarandums, and reports,

RESTRICTIONS This seres contains classified information.

LOCATION OF Oak Ridge Operations Office
RECORDS Buiding 27144
200 Adménistration Road
Oak Ridge, TN 37831
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INCLUSIVE DATES 18441048
ARRANGEMENT Subjoct
VOLUME 3.5 cubic faat

DESCRIPTION The series consisis of leflers, memorandums, and reports complled by the office 1o
administer MED/AEC blomedical programs. Included is documentation, much of it
declassified, on MED and eary AEC blomadical programs and policies, The saries
has materal pertalning to the interim medical adviscry commilles, extenshve material
pertaining to radicisctope distibution, and other documentation pertinant o human
radiation exparimentation. The saries is closely related to the Oak Ridge Operations
Offica Resaanch and Madicine Division files in the custody of the Mational Archivas,

LOCATION OF Oak Ridge Operations Office
RECORDS Building 2714J
200 Administration Road
Cak Ridge, TN 37831




Chapter 1. Marratives and Records Series—Insninntional Areas Oak Ridge Operations Office
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MCLUSN'E DATES 1046-1065

ARRANGEMENT Sublect
VOLUME 2 cubac fesi

DESCRIPTION The senes consists of fragments of cormaspondence files compllad 1o document the
activities of the area office. Included are personnel and security subject files; materals
supply repons; plant and equipment diagrams; communications security fles; and
matarals control files, The sefes consists of leflers and memorandums organized
ibo subjact fkas.

LOCATION OF Oak Ridge Oparations Office
RECORDS Budding 2714l
200 Administmtion Road
Oak Ridge, TN 37831
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{dak Ridee Iostitute Tor Science and Education (ORISE)

SEpr P gy

INCLUSIVE DATES 1858-presant

ARRANGEMENT Record type
VOLUME 12 cubic feal

DESCRIPTION The seres consials of cormespondence, repons, publications, and patient regisiries
{electronic as well as hard copy) relating to efforts o reduce transuranic body burdens
through chemical chelation. These burdens typlcally were acquired by nuclear work-
ers who had inhaled or ingested matenals such as plutonium. Chelation is & process
that attempis t0 spesd excretion of materals such as plulonium and other
transuranics through administration of chemical compounds. DTPA is approved by
FDA as an Investigational New Drug (IND) for chelation of selecied tfransuranic ele-
ments such as plutonium. Subjecis coverad include human use profocols, informed
consent, and patien response, a5 well as peneral adminisiration of the program. Alko
Included are historical AEC business files for tha DTPA program that document
actvithas occcumng poor to ORAL's mwolvemeant in 1878,

RESTRICTIONS This seres contalns privacy material,

LOCATION OF Oak Ridge Instiute for Scence and Education
RECORDS Medical Sclences Division
150 East Road, Room A

Osk Ridge, TN 37830
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INCLUSIVE DATES 1043-1066
ARRAMGEMENT Record type
VOLUME 1 eubio fool

DESCRIPTION This Is a reference fle confaining publications and other documents relevant to re-
ports of human radiation experiments. Included are 1584 project summarnes prepaned
by AEC In response to gueres from Congressman R.L. Ottinger and ABC: News, as
winll as the 18868 congreasonal repor Amencan Nuclear Guines Pigs: Thiee Decades
of Radiabon Expeniments o Gilizens. Also present are several nuchear medicing
publcations thal discuss aspects of ORINSQRAL medical studies,

LOCATION OF Oak Ridge Institute for Sciance and Education
RECORDS Medical Sclences Divislon
140 East Vance Road, Room 2024
Oak Ridge, TN 37830
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_ Chageer 2, Marratves and Records Series—Insticugional Areas: Oak Ridge Institute for Science and Education

IMOLLSIVE DATES 10451854

ARRANGEMENT Chronclogical
VOLUME 1 cubic foot

DESCRIPTION This grouping consists of three bound volumas of orginal correspondance document-
ing the establishment and sarly oporations of ORINS. Ao included are photographs,
press reponts, and the orginal DRING lstter confract. The compilation was assamibled
along with detailed written commentary in chaervance of the tanth DRINS anniver-
sary. Note: these are official ORAL records.

LOCATION OF Cak Ridge Inatitule for Sclance and Education
RECORDS Medical Sciences Division
140 East Vance Foad, Room 2024
Oak Ridge, TN 37830

INCLUSIVE DATES 1947-1993
ARRANGEMENT Racord type
VOLUME 4 cubic feet

DESCRIPTION This colleclion consists of several small bodies of documents relaling to
DRINSTORAL medical policies, including use of human subjects. The AEC Medical
Division Comespondence (1947) perteins to dinical testing and legal responsibiliies.
Clinical conference announcements (1851-1857) document periodic hospital staff
discussions relating to patients and perdinent study findings. Minutes of the
Taletharaphy Commities (1851-15880) discuss developmant of new instrumeanis and
techmiques for madical use of external radiation. The Commiitee on Human Studies
proposals (1967-1893) cover review of proposals o conduct studies invohling human
subjects at the faclity. Madical Radionuclide CommitteeCommittes on Human Stud-
in proposals (1666-1061) cover review of proposals for the administration of radicac-
tive matarials to human subjects involved in research.

RESTRICTIONS This seras contains privacy matearial,

LOCATION OF Oak Ridge institute for Sclence and Education
RECORDS Medical Sciences Division
140 East Vance Road, Room 202A
Dak Ridge, TN 37830
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MNCLUSIVE DATES 1847 -prosant

ARRANGEMENT Record typs
VOLUME 5 cubic feed

DESCRIFTION This collecton consists of assorted ORINS/ORALU complations and Esuancas n-
tended for exiemal use. Included are ORAL annual reports (1960-1891); Newslaters
(1948-1874); Employea News and Notes (1965-1870); Medical Division monthiy
highlights (1959-1971); and bibliographies (1950-1902). These documants include
information relevant 1o ORINS/ORAL clinical ressarch program (1950-1088).

LOCATION OF Cak Ridge Institute for Science and Education
RECORDS Medical Sclences Division
140 East Vance Road, Room 202A
Cak Ridoe, TN 37830
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INCLUSIVE DATES 1850-1886

ARRANGEMENT Alphabetical by patient narms
VOLUME 83 cubic et

DESCRIPTION This serles covers the central in and oulpatent medical records (in original hard copy
andfor microfiche forms) for the ORINS/ORAL Hospital. Charts may contain admit-
lance and agreemant sheats, medical histories, medical reports, climcal laboratory
rasulls, diagnostic radiclogy repors, photographs, death cenificates, auopey reporns,
congsent forms, discharge summanes, nursefphysican notes, physician's orders,
raports, and corespondance, for visits lo ORINS/ORAL clnical research program.
Alzo included are freatment profocols, including application of intemal or external
radiation. Al documants relating 1o an individual patent are compiled as one chart,
Records dafing from afier the closure of the in-patient treatment facility in 1574 docu-
mant ongoing or nevw outpatient wvisits,

RESTRICTIONS This series contains privacy materisl,
LOCATION OF Oak Ridge Institute for Science and Ciak Ridge Instiute for Science and

RECORDS Educalion Education
Medical Sclences Division Collection Medical Science Division
230 Warehouse Road 150 East Vance Road
Records Holding Area Room 506, Room A
Boxes 1-83 Oak Ridge, TH 37830

Oak Ridge, TN 37830
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_ Chaptar 2, Marratives and Records Series—instgutional Areas; Oak Ridge Instityte for Schence and Education

IMCLUSIVE DATEE 1050-1068
ARRANGEMENT Record type
VOLUME 3 cubic fest

DESCRIPTION Included here ams summares of ORAL patlent treatmanis as well as of ORAL recsipt
andior use of radiation sources. Prasant is a set of patient registry logs that provide
patient name, admission date, chart number, sex, age, address, and relerring physi-
clanfuniversity. For the ca. 197 7=1988 period, the negisines cover outpatients oniy.
Mo informafion regarding medical condiion or traatment is provided. Separate logs
detal various uses of internal and extemal radistion. Included are logs for applications
of galium, carbon-11, valine, tryptophan, lanthanum, iodine-131, phosphorous-32,
and other subsiances. These records generally inciude protocols and patient informa-
tion such as nama, date of admission and of procedurs, diagnosis, dosage, and
results, Logs for inear and other total body scans include similar information.

RESTRICTIONS This saries containg privacy malanal,

LOCATION OF Oak Ridge Institute for Sclence and Education
RECORDS Medical Sclences Division
140 East Vance Road, Room 2024
Oak Ridge, TN 37830
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INCLUSIVE DATES 1848-1874
ARRANGEMENT Racord type
VOLUME 1 cubic foot

DESCRIFTION This i a collection of reports and other documents redaling o oparation and measliga-
tion of the ODRAU total body irradsation (TBI) program. Present ane fact sheets and
techmical documents (including reports associated with summarny studses of TBI &t 45
institutions), aricles and tape recordings redating fo the D. Sexton [gaton, and
reports and other documants pertaning lo the 1981 congressional investigation of the
TBI program {Gore hearings).

LOCATION OF Oak Ridge Institule for Science and Education
RECORDS Medical Sciences Divisson Collection
230 Warehouse Road
Records Holding Area, Room 508, Box 571
Oak Ridge, TN 37830
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ak Ridee National aboratory (OVRMNEL)

MNCLUSIVE DATES 1548-prasent
ARRANGEMENT Subject; thersunder chronological
YVOLUME 150 cubic fest

DESCRIPTION Thess records consist of comespondance and othar documants mecabved and sant by
ORML direciors and associate directors. Mearly all operations of the Laboratory ara
covemad, Including budgets, classificaliondaciassilication, sccounting, healh prolec-
tion (including health physics), indusinal relations, profection senices, and researnch
and development [including much reactor resaarch), Records types include minutes,
research proposals, budgel analy=es, data, and manuscripts.

LOCATION OF Oak Ridge National Laboratory
RECOADS ORML Records Vault
Oak Ridge, TN 37831
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MCLUSIVE DATES 1984-—prasant
ARRANGEMENT Chronclogical

VOLUME 3 cubic feet

DESCRIPTION These records include project summaries of current DOE-sponsored research activi-
fies involving human subjects. Information in the file includes annual funding, principsl
Invesigaiors, collaborating institutions, types of review, vulnerable population imvolee-
meant, research fype, and shudy chiectves and methodology. "Protecting Human
Subjects” forms are included.

LOCATION OF Oak Ridge National Laboratory
RECORDS Building 4500-N, Room H-205 (Vault)
Oak Ridge, TN 37831
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INCLUSIVE DATES 1343—preseni
ARRANGEMENT Prefix; thereundar by numiér
VOLUME 1,200 cubic fest

DESCRIPTION Central fles at ORMNL consist of multiple serdes maintained at a single location In the
Laboratory since its incepion. This central fling unit has provided ndividual document
controd and currently Sanies as a repoit cloamncs machanism. This sares |s a masiar
fite for ORMNL reports in afl areas of research and developmant. Thare are appraoxi-
mataly 75 diflerant prefoces for reports |n this fike; sach relates o a spacilic iopical
ares. ORMNL prefixed reponts, for example, are official instituticnal reports, while MON
reparts were ganerated by Monsanto Corporation whan it operated the laboratory.
Varous ndexes are available, The DOE Office of Sciendific and Technical Information
(OETH) indaxes the reports lrom 1874 lonwand.

ARESTRICTIONS Thia safes contining o amall amount of class|lied Inlormation.

LOCATION OF Oak Ridge National Laboratory
RECOADS Buiding 4500-—M, Room H-205 (\WVault)
Oak Ridge, TN 37831
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BOLUSIVE DATES 1843-prasant

Y R E ST LA L
b, et cathies i L et At E el i e t L

ARRANGEMENT Chronclogical
VOLUME 400 cubec fead

DESCRIPTION Ceniral files at ORML congist of muBiple series mainiained at a single kocation in the
Laboratory since its incaption. This CF [central files) prefived series includes both
comespondence and unpublished reports, and ciher internal unpublished materal that
has baen collected and given a repart number. After the 1870= correspondanca is
generally not included, but for the early period there is a considerable volume. There
is 8 small amoiunt of malerial ralating to Universsty of Chicago achvilies prior o estab-
shment of the Dak Rioge sie. Approximately 30 cubic leet of the central files are
classified and are maintained separalely. Handwritten chranological logs, including
classified as well as unclassified antries, st the assigned report number and bried
information about the document. Thesa listings, verified against the documents, have
been pul into an unclassitied compulerzed database thal currently goas through
1848, The reconds document the full range of activiies and interests of Laboratory
parsonnal Inchided are documants from the 13408 relating to Nuclaar Enargy for the
Propulsion of Aicraft (NEPA); documents relating o field tests, using radioactive
lanihmnim, ot were camad ol in order o provide & basis for mcommoendations by
the joint AEC-National Military Establishment Panal on Radiclogical Warlare; and
documants ralating to sotops production.

RESTRICTIONS This series containg a small amount of classifed information.

LOCATION OF Oak Ridge National Laboratory
RECORDS Building 4500-N, Room H-205 (Vaull)
Oak Ridge, TN 37831

INCLUSIVE DATES 1943-prasent

ARRANGEMENT MNumeic
VOLUME 29.5 cubic feet

DESCRIPTION Central files al ORMNL consist ol multiple sarles maintained al a single location |n tha
Laboratory since s inception. This seres consists of reports published by the MED
Matallurgleal Labaratory, Be wall &8 repons issued by the ab's succesans, Argonna
Mational Laboratory, Some of these reports include data regarding human health and
prolection, Thaesa reconds constitule a complets sat of repons published by the Metal-
lurgical Labaratory. An index and brie! history is avallable.

LOCATION OF Qak Ridge National Laboratory
RECORDS 4500-N, H=205 (vaul)
Oak Ridge, TH 37831

i




Chapter X, Marragives and Records Series—Inatitutional Areas; Oak Ridge Mation Laborstory

DESCRIPFTION Central fles at ORMNL consists of multiple subseres maniained at & singla location
in the Laboratory since &8 inception. Technical and research notebooks are used 10
recond data on research and development work and for establishing patent or inven-
tion rights. They ame also vsed to document the detailed information regarding and
prograss achieved on complated research. Thase are bound nolebooks (ssued 1o
researchers which are numbered sequentially.

RESTRICTIONS This seres contains class|lied informatbion.

LOCATION OF Oak Ridge National Laboratory
RECORDS ORMNL Records Center
Building 4500-N, Fioom H-205 (vault)
Oak Ridge, TN 37831

= | "_'l'.l1-|_:|l_"q:l._l:.._.-_|.1.:[,__5;l!.!:-. L) Py g 3 ALY

INCLUEIVE DATES 1943-1958
ARAAMNGEMENT Mone
VOLUME 12 cubic fest

DESCRIPTION This sefies consists of a broad range of general comespondence files including hous-
ing and telephone allocations, incident reports, hsalth physics reports, and meating
meniUies,

RESTRICTIONS This senes conlains privacy material,

LOCATION OF Cak Ridge National Laboratony
RECORDS Building 4500M, Room A224
Oak Ridga, TH 37831
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Chapter 2. Marratives snd Records Series—Insmtutional Areas: Cisk Ridge National Laboratory

VOLUME 13 cubic feal

DESCRIPTION Thes senes conlaing records of J.H. Lum who was the Deputy Direcior of Dak Ridge
MNafional Laboratory. | consists of adminisirative records which include informaticn on
staffing, housing, travel, budgel, and similar loplcs.

RESTRICTIONS This safes conlains privacy matenal,

LOCATION OF Oak Ridge National Laboratory
RECORDS Building 4500-N, Room A224
Oak Ridge, TN 37831

Sl S L TR e e T T e i TR Lk s s U B e s e ST R )
it ity -.-:-..:-l;'.a.L'.'iﬂ.::.':'ﬁi".'_l-i: fhaih |-I;l v kil H:.:!'.'rE ﬁ: FE -ﬂﬁ'ﬁ'ﬁ!ﬂ#ﬁﬁdﬁh}
INCLUSIVE DATES 18531958

ARRANGEMENT Mumercal (petient records)
MNone (other files)

VOLUME 3 cublc fest

DESCRIPTION Thes safes consists of records sant from Dr, Sweet &t Massachusetis Goeneral Hospi-
tal, Boston, to the Health Physics Division al ORNL. They relate 10 a study in which
elevan patients with inoperable brain tumors ware inpcted with 8 uranium solution 19
determing i3 usefuiness in therapeutic reatment. The injections took place at Massa-
chusetts General Hospital and the uranium solution preparation and tissue analysls
was done &l ORNL. The series incdudes a comrespondence fie, medical notes on
patans, and autopsy reports, Thene ame ogbooks for aach patient that include analy-
sis of data, Also included is data on animal experimentation with uranium.

RESTRICTIONS This seres conlalns privacy matenal,

LOCATION OF Oak Ridga Matlonal Laboratony
RECORDS 1080 Commerce Park, Foom 253
Crak Ridge, TH 37831
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ARRANGEMENT Chronclogical
VOLUME 2.2 cubic feat

DESCRIPTION This racord series documents the ressarch and experiment activities of the Biology
Divislon at ORNL. The documants are periodic reports consisting of abstracts of
resaarch and axperiments that were performed by scientists within the biology divi-
gion, In addition o the abstract there are also bibliographic citations if publication
resulted from the ressarch. Tha reports akso contain information on various animal
axpanmanis.

LOCATION OF Y-12 Plant
RECORDS Building 8207, Annex (Hall and Room 7-24)
Cak Ridge, TN 37831




Chapter 3 Narratives and Records Series—Institutional Areas: Oak Ridge K-15 Sie

i ;ﬁ EEE_L ?F i

VOLUME 307 cubic feet

DESCRIFTION These notebooks and logs record technical operations and research relating to both
daily oparations and lo spacial research actvities. Prasent are daily notes for checks
of plant operations, as wel as research progress. Notebooks are issued to specific
indniduals and are used for different purposas, including to record data for establish-
ing patent or invention rights.

RESTRICTIONS This sares contains a small amount of classified information.

LOCATION OF K-25 Facility
RECORDS Building 1034-A, Plant Records Vaull
Oak Ridge, TN 37831
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Y-=12 Plant
'-'xwirnil T 441.-;!3{'11:?; SRR
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IHCLUSIVE DATES 1B4T-prassnd

ARRANGEMENT Alphanumenc
VOLUME 523 cubic feat

DESCRIPTION This file containg classified and unclassfied reseach and devalopment, admanistra-
thee, and progress repons related 1o the activiies of this plant and other inslallations.

RESTRICTIONS This serdes confains classified inlormation,

LOCATION OF ¥-12 Planl
RECORDS Building 97115, Room 109 (Vault)
Oak Ridge, TN 37831
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INCLUSIVE DATES 1851-prasent

ARRANGEMENT Mument by nolabook nurmbes

VOLUME 142 cubic feet

DESCRIPTION The records in this senes docurnent the canfent and direction of resaarch parormed
gl the facifity. Technical and research nolabooks are sed to record data on research
and developmeni work and for establishing patent and imventsen nghts. Thay contain
detailed information regarding progress achieved on compleled research, The sares
consists of bound notebooks issued to researchars which are nurnbened sequentjally.

RESTRICTIONS This serles contains classiled informalion.

LOCATION OF Y=12 Plam
RECORDS Building 8711-5, Room 103 (Vaul)
Oak Ridga, TN 37831
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Chapter 2, Marratives and Records Series—Iingtitutional Areas: The University of Chicage

The Site Today

THE UNIVERSITY OF CHICAGO I8 3 major academic
and research institution, Founded in 1891 by
John D. Rockefeller, the university includes an
undergraduate college as well as ten graduate
programs and schools, In addition, the university
plays an active role in biomedical, physics, and
nuclearstudies research through its contract
with DOE to operate Argonne MNational Labora-
tory (ANL). More than 11,000 people are am-
ployed by the University through |ts schools and
hospitals, and its annual budget is more than
$770 million.

Site History

The Meaifurgical Laboratory—During World
War |l the Federal government sponsored sub-
stantial sclentfic research at the University. The
premier facility was the Metallurgical Laboratory
(Met Lab), esmablished on-campus in 1942 This
laboratory was responsible for designing the first
nuclear reactors to produce flasionable pluto-
nium for the atomic bomb. In 1946, the Met Lab
became Argonne Mational Laboratory, and the
university continued to operate the facility under
contract with the Governmant AML remains by
far the largest and most significant Government
nuclear facllity associated with the university.
(See the section on Argonne Mational Labora-
tory.) The university has, however, conducted
other nuclear-related contractual work.

Theprcmm' wartime facility was the Mes-

al Laboratory (Met Lab), estab-
Iuha on-campus in 1942,

The Chicago Toxicity Laboratory—Chicago ran
a toxicity laboratory for the US. Army Chemical
Corps during World Var Il to conduct chemical
warfare research, From 1948 until 1951, the
AEC used the fadility for radiclogical warfare
research, In 1948, the AEC worked with the
Army and the university on a research program
for the aboratory that focused on the poisonous
effects of radiation exposure, Animal research
was conducted on the local effects and general
toxticity of radioisotopes considered for use as
radiclogical warfare apents, Some colncidental

wark was also done with ANL on developing
eccupational safety practices for radiation han-
dling. When interest in radiological warfare be-
gan to decrease in 1951, the AEC considered
ending its assoclaton with the hboratory, Evi-
dence that the bboratory was under
the control of the LL5, Alr Force by 1951

Animal research was conducted on the

local sk gimered celio-
raf'gﬁ'ﬁmﬂ for mTﬂFEJ%M

Project Sunshine—\Yillard F. Libby, a Nobel
laureate, hedd an appointment at the universicys
Enrico Fermi Institute for Nudear Studies. In
1953, he began AEC-sponsored biomedical re-
search for Project Sunshine, which studied the

| werldwide distribution and heaith hazards of

fallout. The project examined movement of fall-
out through the atmosphere, its deposition on
soil and vegetation, and its uptake into the hu-
man body. Researchers collected and measured
radiation levels In soil, plant, and animal samples,
and in samplas of human tissues and bones, In-
duding some from the bodies of stilborn babies.

Praject Sunshine research was inltially conducted
at the University of Chicago, the AEC Health and
Safety Laboratory, and the Colurnbia University
Lament Geclogical Observatory. Fallout genar-
ated by | 954 AEC nuclear tests led to greathy
increased funding for Project Sunshine, By 1957,
nearly 50 institutions and Federal agencies were
participating in the project. The project ylelded
imporant data that allowed the estimates for
worldwide fillout levels. The AEC curtailed Pro-
ject Sunshine work at the university in | 958,

The Argonne Cancer Research Hospital— Dur-
ing che immediate postwar years, there was
great interest in exploring the potential biomedi-
cal uses and effects of radiation. The Argonne
Cancer Ressarch Hospital was one of three clin-
ical facilities created by the AEC in 1948, The
hospital was originally intended to be part of

| Argonne Mational Laboratory, but the University
| of Chicago ultimately contracted to run it as a

separate institution. Ywhile the AEC owned the
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hospital, the university medical school adminis-
tered and staffed che facllity. Construction began
in 1950 and the hospiral admitted its first patient
in January 1953

Fallout led to greatly increased funding
Jor Project Sunshine. By 1957, nearly 50
institutions and Federal agencies were

participating in the project.

The hospital was equipped with 58 patient beds
and Bacilides for animal research. In addition, it
had contemporary stare-of-the-art therapeutic
and diagnostic equipment for experimental can-
cer treatment and research using radicactive
materials. Members of the medical school Rc-
uley, as well as physiclans and sdentists from
Argonne Mational Laboratery and various other
institutions, used the hospital for research (Fig-
ure 37). Patlents wers admitted on a selective
basis, with doctors choosing persons whose
condition bast sulted the hospitals ressarch and
treaument applications. In 1973, the universicy
changed the name of the haspital to the Franklin
Mclean Memorial Research |nstitute. The AEC
terminated its contract with the hospital in 1974

Site Human Radiation Experiments

The Argonne Cancer Research Hospital under-
took many experiments focusing on the internal
use of radioisotopes. Bxamples include use of
carbon=13 labeled ghcine vo immestigate multiple
myekoma; application of ytrium-90 for
intracavity therapy; and chromium-51 as a label-
ing technique to study red cells. In addition, the
hospital conducted many tracer studies and
studies of radicactively labeled compounds
determine metabolic rates. Individual site experi-
ments are detailed in Chapter 3,

Site Records Collections

The university provided helpful assistance for
the DOE search, although records relating o
the Manhattan Project and successor agencies
are seemingly not abundant. The university has
no central records-management program, and
academic departments, insttutes, and Argonne
Cancer Research Hospital have preserved or
destroyed records as they saw fit. As a3 resulg,
many potentially useful records have bean de-
stroyed over the years,

|54

. Fipura 37, The asomatic contourg fream wsed at Argonng

Cancer Eessanch Hospiod o demermrine how ruch radasion wil
PERECTAZE D CARDS [LMOFY,

The joseph Regenstein Library has a few porti-
nent records collections. Except for two collec-
tions, these holdings prasent little documanta-
tion pertinent (o this project. Those sesking to
documant the universitys role in human radia-
tion experiments will find only 2 small part of the
story here,

The Argonne Cancer Research Hospital

undertook many experiments focusing on
the internal use of radioisotopes.

Researchars shoukd know that two acoess policies
are in place 3t the university. The joseph
Regonstain Library collections are easily accessi-
bk through routine archival procedures. Records
in the General Counsels Office, however, are not
in archival custody and require advance permis-
slon for use, Use of records curmently in the Pub-
lic Affairs Cfice also require special permission.




Chapter 1. Marratives and Records Senes—{nsttunonal Areas: The University of Chicago

L niversity ol Chicavo

18 BV Argronne Cancer Rosssrc? -IL" ey
- i : aluinn | i !I‘l||-|—||'-|l 1lnﬂ“1,l|uql".n'.|

INCLUSIVE DATES 18541573

ARRANGEMENT Chronoiogical
VOLUME 4 cubic feet

DESCRIPTION This seres documents the medical, research and exparimentation acivities of the
Argonne Cancer Research Hospital (ACRH). It includes aricles on animal and human
subject research at the ACRH as well as data on radlem walch dial painter studies.
The seres consists entirely of 18 volumes of published aficles and abstracts. An
irochee s avallabla,

LOCATION OF The University of Chicago
RECORDS Office of Legal Counsal
5801 Ellis Avenua
Chicago, Enols 80837
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IHCLUSIVE DATES 1854-1873

I.|

ARRANGEMENT Chronological
VOLUME 1 cubic foot

DESCRIFTION This seres documents the medical, research and exparimeaniation aclivities of the
Argonne Cancer Fesearch Hospital. B includes information on bolh ansmal and hu-
man radiation experiments carmied out by the Argonne Cancer Research Hospital as
wel as its assistance in Argonne National Laboratory radium and other radiation
giudies, The series consists entirely of bound volumes of semianniual and annual
reports, A brel index to the reports |5 available.

LOCATION OF The University of Chicago
RECORDS Office of Legal Counsel
5801 Ellis Avenua
Chicago, IL 60837
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INCLUSIVE DATES 1924—9:&53”
ARRANGEMENT Alphabetical
VOLUME 70 file drawers

DESCRIPTION This senes documenis the |lves and caresrs ol past and present University of Chicago
facully. It was created to sarve as a resource of the Public Affairs Office. It includes
biographical, bibllographical, and professional information and contains files on Austin
Brues, Arthur Compton, Lowell Coggeshall, Robert Hasterdik, Leon Jacobson, Robert
Sione, Leo Szlard, and Raymond Zirkde. The senes consisls of resumes, obiluarnies,

bitliographies, journal aricles, speeches, press releases, news cliopings, comespon-
dence, and publicity materials created for spacial events. Mo Indax s available,

LOCATION OF University of Chicago
RECORDS Administration Building, Public Affairs Office
5801 Elis Avenue
Chicago, IL 60637

[T oeiues i pusic At Fesrsnea s ||| 00

INCLUSIVE DATES 15441883

ARRANGEMENT Subject
VOLUME 150 cubic faet

DESCRIPTION The senes docurments publicity given o University of Chicago projects and faculty. It
includes files on biclogical sclences; hospitals and clinkes; instltules; centers; nuclear
energy; foundations; pharmacology and radiation; Fermi Memorial inhalation therapy:
Caancer Rassarch Canter; and Fermid Mational Accelaraior Labormory, |t also conlaing
issue papers and President’s files, and a post-1987 collection of biographées and
publications. The sanes consisis primarily of press mleases and nows clippings. A
finding aid is available.

LOCATION OF University of Chicago
RECORDS Administration Building, Public Affairs Office
5801 Els Avenue
Chicago, IL 80837




Chapter L Narratives and Records Serfes—Institutional Areis: The Ulniversity of Chicago
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INCLUSIVE DATES 1892-1388

ARRANGEMENT Subject
VOLUME Approximately 42 cubic feet

DESCRIPTION This seres documents the activiies of organizations, instituions, and committees
associated with the Unlversity of Chicage. it includes information on AIDS Task Force;
Amarican Mea! Insiute Foundafion; Argonne Universiies Association; Argonne Cancer
Research Hospital, Chicago Lying-in Hospial, Hospitals and Clinics; Coggeshall Repost;
Biological Sciences Division; Council on Medical and Biological Research; and Phamma-
cology Deparimeant. it does nol appear to contain spaciic iformation cn human adla-
tion expariments, The series consisis of reporis, publications, press releases, and
pamphiets. A finding ald s avalabde.

LOCATION OF The University of Chicago
RECORDS Depariment of Special Collections
The Joseph Regenstesn Library, Room JAL-130
1100 E. 57th Street
Chicago, IL 80637

_ SERIESTILE University Miscellaneous ArchivalFoes. | | | .

IMELUSIVE DATES 10301874

ARRANGEMENT Alphabetical by name
VOLUME Approximately 12 cubic feet

DESCRIFTION Thi senes documents seleciad information conceming individuals of importiance to
e Univarsity of Chicaiga. It contains oollections of papam, such as those ol George
V. LeRoy and Robest J, Hasterik, as well a5 collections of publications and speeches.
This sares comaists of aticles, speechas, pross misases, lettens, and mamorandums.
An index is available,

LOCATION OF The Unwversity of Chicago
RECORDS Department of Special Collections
The Josaph Ragenstein Librany, Room JAL-130
1100 E, 57th Sirest
Chicago, IL 80637
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INCLUSIVE DATES 1837-1847
ARAANGEMENT Subject
VOLUME 13 cubic feet

DESCRIPTION This senies documents teaching and other activities of the Physics Depariment of the
University of Chicago. It includes cormespondence filea, depanmental records, ne-
prints, textbook and course materials, the papers of A E, Shaw, and documentation
on the Coamic Ray Sludy in Boxes 27-37, The serles consists of letters, memoran-
dums, reports, reprints, personnel and health charts, navigation logs, charts, graphs,
magnelic cbservalory data tables, leciure notes, class records, and expermental
results. A finding aid is availabla,

LOCATION OF The University of Chicago
RECORADS Departmant of Special Collactions
The Joseph Regenstain Library, Room JAL—130
1100 E., 57th Sirast
Chicago, IL 80837
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INCLUSIVE DATES 1540-1868

ARRANGEMENT Subjact
Chnorokogical

VOLUME 27 culdc faal

DESCRIPTION This sanes documents tha aclivities of the Office of he Vica President for Specal
Projacts, which managed prsects oulside of the mesponsibiites of astablished
schiooks and academic departmeants, It includes fles on contracts with varous Fedaral
agencies, including the Depariments of Agriculiure, Health Education and Welfara,
and Defense (Army, Air Forca, and Mawy), the Office of Scientific Resaarch and
Development, the Atomic Energy Commission, Argonne National Laborstory, the
Clhinton Laboratony, du Pont and Monsanio Chemical Companiss, and various con-
struction companies. | also contains bwo files on Project Sunshine. The series con-
sists of letters, memorandums, and mpons, A finding aid ls available.

LOCATION OF The University of Chicago
RECORDS Department of Special Collectons
The Joseph Regansiain Library, Room JRL=130
1100 E. 57th Strest
Chicago, IL 60637




_Chapter 2, Narratives and Racords Series—Institutional Areas: The University of Rochestsr

The Site Today 1

THE UNIVERSITY OF ROCHESTER |5 a private, inde-
pendent institution on a 534-acre campus in
Rochester, NY. Rechester has aboiit 8,500 en-
rolled students and is among the top 15 Ameri-
can universities In Federal funding for research |
and development. Technical research centers
include the Institute of Optics, the Laboratory

for Laser Energetics, and the Scrong Memorial
Hospital, Other specialties include schools of |
muslc, management, medicine, and nursing.

Site History

From 1850 through 1918, the institution was a 1
liberal arts college. In 1918, it became a university |
and established professional schools and doctoral
programs. The university invested in state-of-the
art sclentific instruments, incuding a cyclotron |

center because of the extensive biclogical stud-
ies with cyclotron-produced radicactive lsotopes
conducted at the medical school, A contract es-
tablished a formal Manhatan Project program at
the university, This program grew rapidly, and by
the end of the war the toml saff size reached
abour 350.

and a million-volt x-ray machine. These develop- | CHAs

maerits brought several prominent scholars to
Rochester, including Lee A. DuBridge in physics,

W, Albert Moyes in chemistry, and Curt Stern in
bistony In (905, Safiowd L Warren bepm b~~~ |
service at the Uiniversity of Rochester School of
Medicine and Dentistry, where he served as the
Deparmment of Radiclogy chief,

The Marhatian Project looked to the uni-
versify fo provide extensive research and |
support for medical aspects of the bomb |
program.

During World War Il the university undertook |
several military research projects. A major client
was thae LS Office of Sclentific Research and
Development (OSRD), which contracted with
Rochester for more than a bundred projects in = |
chemisery, physics, biology, medicine, and psy-
chology. The Manhattan Project, successor to

the OSRD in supporting atomic research, looked
to the unlversity to provide extensive research
and support for medical aspects of the bomb
program. This program bagan |n 1943 whan
Sofferd Warren was appointed first as 3 consul-
tant and later as Chief of the Manhattan Project
Medical Secdon. Apart from YWarren's expertise,
Rochester was selected as a medical research

Figurs 18, An AFC mpaoye cheching radiston sguipreaees for
safery at Caldand Moy Flossicl (o 19771

The Rochester project supported two basic ac-
tivithes. The first consisted of technical services,
Including analysis of periodic medical examina-
tion reports for all personnel employed at Man-
hatean Project facilites, Rochester also advised
these facilities on employee health protecton
isswes and developed radation measursment
instruments, and sff oraveled w various Man-
hatzan Project sites to measure radiation and
tondc dusts.

The second service Rochester provided to the
Manhattan Project was biomedical research,

Much of this work focused on biclogical studies
of polonium, radium, and plutcnium and was
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intended to establish occupatonal radidon ex-
posure standards. Rats and other animals were
used as subjects in many experiments designed
principally to measure bodily distribution and
excretion of these substances, Human beings
were also used as experimental subjects, Most
wartime activitles at Rochester were secret and
related documentation was classified.

e
The second service Kochester provided to

the Manhaitan Project was Momedical
research.

After the war, Rochester received a substantial
AEC contract to oparate an Atomic Energy Pro-
ject (AEF). The university created a Department
of Radiation Biology at the medical school to ad-
minister this contrace. Wich all of its former tech-
nical services now parformad by the AEC Haalth
and Safery Laboratory in New York, Rochester
focused on research and education activities re-
kted to the Bomedical aspects of nucear enerpy.
Security eased to the point were nearly all AEP
projects where unchssified by 1950, Most war-
tme research was also declassified and published
in the open schantific [teraure.

Through the Atomic Energy Project. the univer-
sity established a preeminent program in radia-
ticn biology. In 1950, Rochester offered the first
doctorate degree in radiation biology, and many
influential scientists passed through this pro-
gram. During the 19503, research emphasis
shifted from acute radiation effects 1o molecular
aspects of radiation damage in biological systems.
Actlvites under the AEP also fostered extensive
work involving nuclear macterials in pharmacol-
ogy and biochemistry.

Unell the earty | 960s, the AEC funded all activi-
ties of the university’s Department of Radiadon
Biology through the Atomic Energy Project. Lim-
itations on AEC funds led Rochester in 1963 to
solicit funding from the National Insttutes of
Health and the Madonal Science Foundation.
Despite this shift, AEP research incerests re-
malned focused in areas that originated during
the war or shortly thereafter; aerosols, cancer
research, internal emitters, and basic radicobicl-
ofy. AEC commitment to the program, how-
evar, declined and successor agencies also had

limited interest in the AEP. During the |980s
DOE verminated the project and turned all facii|-
| ties over to the university.

Site Human Radiation Experiments

As noted, Rochester was a hub for Manhatan
Project biomedical research. As part of this ac-
tivity, the University also served as a major cen-
| ter of hurman radiation experiments. Documents
suggest that Safford Warren armanged a cooper-
atve experimentation plan involving the Roches-
ter and Los Alamos projects. This plan calked for
separate human membolism studies with ax least
| five different substances: plutonium, uranium,
polonium, and radicactive lead, each with 10
subjects; and radium, with 3 subjecrs. Rochester
sedected the subjects, arranged for their stay at
the university hospitl, administered the sub-
stances, and collected samples of blood and ex-
| creta. Los Alamos analyzed the samples, deter-
mined concemtrations of the admin|stered sub-
stances, and determined rates of excretion. The
stated purpose of these experiments was to gain
knowledee about the behavior of the substances
Im the body so that researchers could esmablish
standards for Manhatan Project workers.

| Rochester was a hub for Manhattan Pro-
Jjeet biomedical research and alse served

| as a major center of human radiation ex-
periments.

| Evidence sugpests that studies involving at least

three of these substances ook place at Roches-
ter from 1945 through 1947, Eleven people re-
ceived plutonium injections; 5 received doses of
polonium [four injectons and one oral dose);
| and & received injections of uranium. Apparently
these individuals were Strong Memorial Hospital
| patients who were selected on the basis of their
medical conditon. For the plutonium injactions,
| documents show that Rochester personned care-
fully selected each subject and prepared separate
protocoly for each injection. A 1974 AEC inves-
tigation of the plutonium injections was unable
o find documentary evidence that the university
obained consent from thesa subjects.

Afrer |947, biomedical aspects of the Rochester

Apomic Energy Project focused primarily on
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animal studies, although human subjects were

used on occasion. Individual site experiments are
detailed (n Chapter 3.

Site Records Collections

Documents have been found that shed light on
Rochester's role in biomedical support for the
MED or its successors, but these materials are
primarily in files focusing on other topics, Mo
body of records for the Rochester project have
been found within DOE, although documents
have been found in other files that discuss activi-
tes at the university during the war and after-
wanrds. Of particular valua are Rochester-related
documents in the Plutonium Injection Investiga-
tion Files and the Ottingar™arkey Investigation
Files (listed earlier under the headquarters se-
ries), which document aspects of the Rochester
human radiation experimeants occurring during
and just after the war. Additional documents
have been found in series at Oak Ridge, Law-
rance Berleley Laboratory, and the National
Archives,

DGE has contacted Rochester to learn what
records the university may kave relevant to hu-
man radiation experiments. The unlversity is

Imvolved in litgation in this ares and has shown
caution in communicating the contents of is
records holdings, Rochester smaces thag it has
nat found a body of records refating to either
wartime or Atomic Energy Project activives con-
necoed with human radiaton experiments. The
university also stares that it has searched the
potentially relevant files of its president, trea-
surer, and medical school dean. DOE did obin
one cubic footr of AEP periodic reports dating
from about |948 to about 1968 from the wniver-
sity

A DOE staff member traveled o Rochester to
discuss the university’s search and o examine
special collections holdings of the Edward G.
Miner Library. Two collections of personal pa-
pers were examined: the joe W. Howland Pa-

| pers and the Louls H. Hempelmann, |r. Papers.

Both Individuals participated in the plutonium
injection experiments and later jolined the Roch-
ester medical school staff. DOE intends to con-

| dnue efforts o review Rocheowsr's recands

holdings.

7
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18481554
Chronological
1 cubsc fool

LOCATION OF
RECORDS

These records consist of periodic techrecal reports from the Rochester Atomic Enengy
Project (AEF) to the AEC. Topics cover most aspects of AEP activities, including
biomedical studies of x rays, uranium, Berylilum, thodum, llucride, and faliout. Infor-
mation is also present regarding chemical toxicity, health physics, and educational
programs. Some gaps ane apparent in the reports. The wartime odgins and activites
of the project are not coverad extensively in this matenat; the location of reporis from
this ara is unknown, Biblicgraphic listings and Indexes am avalable.

University of Rochaster
School of Medicine and Dentistry
Rochester, NY 14542

T SERES TITLE Louls A Hempeimann, i, Papees | |

Fr"bl. HJ‘I.'I'.'.I;H.*:":

INCLUSIVE DATES
ARRANGEMENT
WVOLLUWE

DESCRIPTION

LOCATION OF
RECORDS

hr]

T Y e LI e e
18481973

okl £

Racord type: chronclogical thereunder
1 cubic foot

Thass ecords consest of theee subgroups; cormaspondence and ressarch grants of
the univarsity medical school Division of Radiation Therapy,; comespondence, ne-
search grants, and budgets of tha Division of Diagnostic Radiology; and annual re-
paorts 1o the dean of the medical school. Hempedmann was an instrucior in Radiclogy
at Washington Liniveraity from 1842 to 1848, and served as Heath Daision Leadear
at Los Alamcs from 1347 o 1248, He came 10 the Rochasiar medical school as a
professor of experimantal bology n 1850, He Eler served as Chairman of the Dapart-
manl of Radictogy al Rochester. Thesa papers contain no information penaining 1o
Haempelmann's activities pror to coming to Rochestar in 1951, his irvoh/ement with
the MED or AEC, or his resaarch aclivites atl Rochester. A finding ald s avalable for
this collection

University of Rochester

Edward 3. Miner Library

School of Medicine and Dentistry
Rochester, MY 14642
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THTLE Joo W, Howlend Pagers
1849-1973
Record type; chronological thereunder
10 cuble feet

LOCATION OF
RECORDS

These mcords consst of four subgroups: the Atomic Energy Project (AEF); AEF
Medical Division; Health and Safety, and Howland {personal papers). The materials
document early research in radiafion foeacity and alsa ilustrate opermation of the AER,
which was funded by tha L5, Alomic Energy Commission, at Rochester. Included ane
Proposals for Research and Development (Form 188s); copies of the AEP Quarterly
Review, administrative records; reseanch comespondance and repors; and educs-
tional materials. Documentstion is also available conceming Howland's activilies as
& consultant on mdiation exposumn, occupational salety, and civil defanse. |nformation
pertaining to the use of ispiopes at Rochesier and the university's role in allocating
isolopes fo regional hospitals is also present, Howland worked at the Fochesier
School of Madicine and Dentistry from 1938 to 1865, ending as a professor of radia-
lion blology. He was on a leave of absence from 1844 to 1247 when he served in the
medical erganization ol the MED. A linding aid i= avallable for this collection.

Univarsity of Rochestar

Edward G. Miner Library

School of Medeine and Dentistry
Rochester, MY 14642
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THE NaTiONAL ARCHIVES and Records Adminks-
tration (MARA) is the Federal agency responsi-
ble for oversesing the creation, management,

storage, and final disposition of the Federal gov-

| There is a critical need to use innovative
efforts to manage and preserve Post-War
Federal records. Failure to do so will
| mean the effective loss of the Cold War

ernment records. NARA provides two types of
facilivies and services for physical custody of re-
cords:

»  records centers—For inactive records
[older records that usually receive minimal
use), Federal agencies are permitted to use
various MARA Federal Records Centers ko-
cated around the country. Records in these
centers remain under the legal custody and
control of the agency that sent them. Most
of these records are slated for eventual de-
struction according to terms of legally ap-
proved disposition authorities,

*  permanent archives—Separate archival re-
positories preserve and service reconds
judged o warrant permanent retention for
thair historical value. Records in these re.
positories have baen lagally transferred to
MARA ownership and control. NARA' job
is to protect the records and make them
avzilable to individuals who with to use
them, NARA malntains archival reposicories
in Washington, DC, and College Park, MD,
as well as in 12 regional repositories across
the Naton,

Most of the Department af Energy'’s
historical records lie beyond NARA con-

trol.

While some important files from DOE and its
predecessors have been transferred to MARA
archival custody, most of the agency’s historical
records lie beyond NARA control. This is due
parially to classification isswes, but the most
substantial barrier to transfer i5 the poor intel-
lectual conrol of DOE records. It should be
noted, however, that this [ssue goes beyond
DOE

54

historical record.

MARA has had limited success managing perma-
nent records dating from the postwar period,
particularly those relating to science and tech-
nology. The great volume of these materials,
their technical complexity, and their disorder
and decentralization have presented archival ob-
stacles that the Federzl government as a whole
has yet to overcome, As the human radiation
experiments project has proven, however, there
is 2 critical need to use innovative efforts to

| manage and preserve these records. Failure to

do so will mean the effective loss of the Cold
War historical recard,
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MNational Archives Records Relating to the Manhattan Engineer Distric

SR
INCLUSIVE DATES 18421847
ARRANGEMENT War Daparimani Dawey Decimal Filing Systam

VOLUME 60 cubsc feet

DESCRIPTION This series documents the work of the MED, which was headguartered in Oak Ridge,
except for & shor initial panod in New York. It has information on the rangs of activi-
ties imvolved in the supervision of sites and contracions across the country, inchuding
1he construction and operation of the Oak Ridge and Hanford acilities. A preliminary
saarch revealed some references Io the plutonium injection experments and to the
polonium work &t Rochester The records include extensive discussions of worker
hazards and occupational health issues and discussions of the urgent need to set
safe standams based on research with jonizing radiation and toxic chemicals. The
series consists of cormespondence files of reports, letters, memorandums, studies,
maating minutes, and lelegrams. Classilied documents have been removed from the
files and retained in Oak Ridge Operations. Collection number 4NN-326—-8505,

LOCATION OF Mational Archives—Southesst Region
RECORDS 1557 5L Josaph Street
East Point, GA 30344
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NSational Archives Records Relatmg to the Atomiuce Energy Commission
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IHCLUSIYE DATES 1H844-1B62

ARRANGEMENT AEC SubjectMumaric Filing System [sxceptions noled balow)
VOLUME &6 cubic feet

DESCRIPTION The senes documents agency and site biomedical and basic research programs. it
|8 espacially valuable lor decumenting blomed|cal policies (1844-18580), the intarim
medical advisory committea, and policies for the medical use of radicisotopes.
contains fles on plant and animal studies, information related to human sxparimants-
tion, and files on worker exposures and environmenial améssion monidoring. The
senes contains subsections devoled 1o Uinversity of Tennessee, Oak Ridge Instliute
of Muclear Studies, and aircraft nuchear propulsion program biomedical activities. Also
Included are subsections of access pemits (filed by permit number), directives (liled
by directive number), and contracts {filed by contract number). A detailed folder title
inventory fo series |s available. The senes consists of comespondence liles of memo-
randums, ketters, mesting minutes, handwriien notes, TWXs, drawings, charts, and
spme photographs. Classilled documenis have been removed from the files and
retained in Oak Ridge Operalions Office RHTG (Records Holding Task Group) Files.
Collection nurmbear S84 1058,

LOCATION OF Mational Archives—Southasst Raglon
RECORDS 1557 Sireal Joseph Sireet
East Palnd, GA 30344
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INCLUSIVE DATES 1947-1963

ARRANGEMENT AEC SubjectMumers Filing System (Par)
Sulbyject (Part)

VOLUME 44 cubic fest

DESCRIPTION The series was assembled by Oak Ridge officials of the division in implementing
agency reacior development and other programs. It containg information on reacior
programs, isotope production, alreralt nuclear propulsion programs, othier develop-
meantal programs and some information on radiclogical warfars and Rala programs.
Thare may ba data in ardronmeantal amissions in tha sanes. Boxes 12 & 13 contain
some biomedical program data for the 19441348 perind. The sedes consists of
correspondence fles ol memorandums, lefters, meeling minutes, and handwritten
notes. Classified documents have been removed from it and retained in the Oak
Ridge Operations Office Records Holding Task Group (RHTG) Files, A lolder Hile
inventory to the series is available, Collecion number 4NN-326-87-6.

RESTRICTIONS This series containg privacy material.

LOCATION OF Matlonal Archives—Southeast Reglon
RECORDS 1557 &t Jossph Sireet
East Paint, GA 30344

T TRRNRETILE Research and Medioe Divisiah Corraspondenica Fies. | | .,
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IMCLUSIVE DATES ©a. 19441550
ARRANGEMENT Alphabetical by subject (partially by AEC SubjectNumenc Filing Systam)
VOLUME 20 cubsc fesl

DESCRIPTION The seres documents the Oak Ridge administration of MED/AEC biology and medi-
cine programs, i contains sigrificant information relating to sl aspects of MEDIAEC
biology and medical programs, including research activities, health effects of radisac-
tive and other materials, animal studies, some expanmants with human subjects,
waorker exposures to radiation, motopas dstributon, and plant and emaranmental
emission monitoring, The senes includes correspondance, budgel documants, re-
ports, madical and other lopical case fles, draciives, meeting agendas and minutes,
and policy developmant documents. Classfiad documents have been ramoved from
the fles and retained in the Oak Ridge Operations Office RHTG (Recomds Holding
Task Groug) Files. A datalled e folder listing (8 avallable, Collection numbar
326-GBAGES,

RESTRICTIONS This seres contains privacy material

LOCATION OF National Archives—Southaas! Foaglon
RECORDS 1557 5t Joseph Street
East Point, GA 30344
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INCLUSVE DATES 1042-189685

ARRANGEMEMNT

VOLUME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECORDS

Chronological
158 cubic feet

The series was compiled to docurnent laboratony research and administration activi-
ties, It includes informalion on the design and construction of plutonium production
meaciors, health and safety problems associaled with them, other laboratory reactor
develppment activiies, laboratory biemedical activities, regearch inlo fission products
and their health hazards, and work on separating plutonium from wasie fission prod-
ucts. It also includes information on radiclogical warfare activities, may contain infor-
matlon on clnlcal human radiation experiments, and confaing a set of MED N and ©
saries of technical reporis. The series containg some Walter Zinn reader files from his
lenure as laboratory direction. The senes consists of efers, memorandums, technical
mepors, charts, graphs, and handwritten notes. A general box ndex = available.
Collecton numbar E=7T4

This sanfes contams classifed information.

Mational Archivas at College Park
BE01 Adalphi Hoad
College Park, MD 20740

ST cuk e G|

INCLUSIVE DATES 10431872

ARRANGEMENT Chronclogical

VOLUME
DESCRIPTION

14 cubic leet

This serlos conslsts of the daily diardes of the managers of the MEDVAEC QOak Ridgoe
Dperations Office. The dairies may contain brief references 1o radiological warfara or
o human exparimentation, The dianes congist of notebooks containing fypawritlen
notes of lelephone comversations, meetings, and significant events which took place
during the course of the day. No index & available, Collection number E-81

RESTRICTIONS This series i antirely classified,

LOCATION OF
RECORDS

Matlonal Archives at College Park
BB01 Adelphi Road
College Park, MD 20740
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INCLUBIVE DATES 1048-1858

ARRANGEMENT Dawey Dacimal Fling System (1946=1851 pomtian)
AEC SubjectMumeric Filing System (1851-1858 portion)

VOLUME 145 cubic feet

DESCRIFTION Thesa fles wara compiled by the Secretary to the Atwomic Energy Commission (AEC)
to craate the officlal record of agency policses, ongins, structure, funchions, missions,
conirovershes, and actviies at the highast level of the agency. These portions of tha
fibos document AEC operational actvities. Thay nclude agency policy formulation an
budgets, confractor oversighl, nuclear Weapons programs, NUCIEar reacior programs,
thae ydrogen bomb program, special nuclear maleriaks production programs, biomedi-
cal programs, Project Sunshine, the nuclear wasie programs, confracts. and secunity
mathars. They contain information on agansy policlas and standards for humn axpoeri-
mentation. They also include fles on radiological warfare policy decisions and pro-
grama, The Socrefan’s filea conain saome meating minutes and most letter rapors
of the Advisory Committes on Biology and Medicine. The 1846-1351 porticn contains
malariaks on the interdm medcal advsony committés, The sefes contang AEC jnfar-
miation and decision staff papers, letlers and memorandums showing implementaiion
of policy decisions, and axcerpts of minuiss of Commission maatings. Collsction
numbers E<TH and E<T9.

RESTRICTIONS This seres containg classifisd information.

LOCATION OF Mational Archives at Collage Park
RECORDS B801 Adelphi Road
College Park, MD 20740
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18481961

Chronclogical
5 cubsc foed

MCLUSIVE DATES
ARAANGEMENT
VOLLIME
DESCRIPTION

RESTRICTIONS

LOCATION OF
RECOARDS

The series consists of minuies for Commission Meetings 1-1807 and for a few unolfi-
cial meatings, as well 28 indexes o ihe meeting minutes. Minutes contain summanies
retating to peneral palicy or other matters brought up for discussion; policy decisions
are recorded, Subjects dealt with in minutes relate broadly to the AEC's ongins,
structure and adminisiration, funcfions, and programa, Mome spacifically, they concerm
such matters as budgetary planning, biomedical programs, the fallout controvarsy,
Project Sunshine, research programs, reactor development, nuclear fuel production,
military appications of atomic energy, weapons testing, facility construction, security
matters, and heakh and salety concams. They wen compiled by the Secratary o the
Atomic Energy Commission to record policy decisions on virtlually all subjects coming
balom the AEC commissioners, The sores consists of masting minutas armngad In
chronclogical order by formal meating number. Collection number E-19,

This seres contains dassifed Information.
Mational Archives al College Park

8601 Adelphi Road
College Park, MD 20740

FER R P RS P ST ) PSR R A SIS TR

T SEmES TTLE

s redraaiv

BMCLUSIVE DATES

ARARANGEMENT
VOLUME

DESCRIPTION

i i g e st S e e S e i b sy v
195410857
Chronalogical
0.3 cubidc ool

The seres congists of verbatim lranscripts of the proceadings of commission regular
meaetings, execuiive session meslings, and informal meatings. The sares was com-
piled by tha AEC Sacratary 1o créale a supplemental record of agency pollcy deci-
sions. The senes containg werbatim discussions of & wide mnge of subjects; for
example, the J.R. Oppenheimar security clearance decision, tha falloul conlroversy,
biomedical programs, nuclean weapons programs, special nuckear matakals producs
fion programs, basic reseanch programs, clvillan nuclear power programs, regulatony
programs, and Aoms for Peace programs. Tha senes congists antirely of transcripts
arranged in chronological omear.

RESTRICTIONS This sares s entirely classified,

LOCATION OF Mational Archives al College Park
RECORDS B&01 Adelphi Road

College Park, MD 20740
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INCLUSIVE DATES 1847-1974

ARRANGEMENT Chionological by date of meating
Numearical saguence by meating numbear

WOLUME & cubic feet

DESCRIPTION The series consists of summaries of GAC mestings prepared by the Commities
Secretary. It containg minuies and redated records that document the GAC's involve-
ment in administrative and policy mafiers relating 1o basic research, reacior develop-
mant, weapons developrment and testing, research parformed by Atomic Energy
Commission national and other laboratonies, special nuclear materials production
programs, test ban and disarmament negotiations, and the hydrogen bomb decigion
and program. Because the General Advisory Committes ranely considered biomedical
topics, the senes contains fittle, if anything, directly pertinent 1o human radiation
experiments. The seres containg meeting minuies, agendas, lefier reports of mest-
ings, and some apecial subcomemiites reports. Collecton number E<T0,

RESTRICTIONS This sanes contains classifed information.

LOCATION OF Mafional Archives at College Peri
RECORDS 86801 Adelphi Road
Collage Park, MD 20740

INCLUSIVE DATES 1946=1873

VOLUME 22 cubic feet

DESCRIPTION The seres consils ol comespondence files and dala files created by the falout
studies branch and other units of the Alomic Energy Commission's division of biology
and medicine. It conlains axtensive documentalion on falloul controversy of the
19505, including files on Project Sunshine, the investigation of sheap lossas after the
1853 test seres, and the controvarsy over Harold Knapp's analysis of iodine-131
doses to residents of 5L George, Utah. The senes (s arrangad Inio subject fles, but
they ara not grouped according 1o a single fing system. The serkes contains technical
repaets, Project Sunshine bullefing, speesches, memorandums, lefters, transcripts of
interagency conferences, data fles, handwritten notes, published articles, and phoio-
graphs. Collacion number E-T3.

RESTRICTIONS This senes contains classified information.

LOCATION OF National Archives af College Park
RECORDS 8801 Adelphi Rand

Caollege Park, MD 20740
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» Aty and the Records

Topical Areas

HREE TOPICAL MARRATIVES dealing with areas = Human radiation experiments encompass many
of special interest are included here: additional topics beyond those presented here.
; : L Yet che three that are discussed are of partdcular
= ﬂmiw Scance. and Distribu- | o evance to DOE and suMicient information Is
: avaitable about them to tell 4 meaningful story.
Z Pluonium Injection Experiments; and As with the other topical areas covered in this
repart, the broad outlines of what took place
are provided with particular atention to organd-
Because these topics cut across sites and other zational context.
structural arrangements, records series for
these narratives are not listed, Serles that are
pertinent to the topics are, however, listed un-
der the site narratives.

3. Intentional Radiation Releases.

Fure 19, [orenk Hairsion () conducting cea of che fire eorope mecabolem studes dumg the 19308, The study tock place a2 e
Lowrencs Radissan Latoraory (now Lssveros Barleiey Laboranory)

M




Intreduction

GOVERMMENT-SPOMNSORED human radiation ex-
periments cccurred in the broader context of
biomedical science, which encompassed experi|-
mantal research as well as medical diagnosis and
treatment.

Biomedical use of radiation began before the
Manhattan Project This use, moreover, has
grown into accepted practices of modern mu-
clear medicine that today take place with only
hmited Government Involvement. The Manhat-
zn Project and its successors (AEC and DOE)
played a key role in advancing the scentific use
of radiation. This role ran from developing criti-
cal research tools to SUppOTTngG ploneering can-
cer therapy. The role also included questionable
and controversial actlvites, such as wartdme hu-
AN EXpariments.

Background

Bafore 1930, scientists were aware that multiple
versions of some elements existed in nature.
Such versions of a single alement, known as iso-
topes, shared the same chemical properdes.
Some of these isotopes had unstable nuclei that
gave off radant energy—radicactivity—as they
disintegrated.

Radioactive sotopes had value for biological re-
search because 3 researcher could measure their
movemant thraugh living organisms. In 1923, the
first use of radicactivity in biclogical study took
place when a radicactive isotops of lead was em-
ploved to study bean root absorption, Shortly
afterward, rdicactive isotopes of lead and bis-
muth were used in animal studies, During the
late 19205, Herman Blumgart of Harvard Univer-
sity extended this work by injecting isotopes
nto humans to study physiological processes.
Initially, the major limitation to research use of
Botopes was the scarcity of naturally ocourring
radicactive elements. This stricture bagan o
loosen in 1934, when Iréne Curie and Jean
Frédéric joliot announced they had produced a
new radiotsotope by striking targer metals with
alpha radiadon, During the same yvear, physicists
working under Ermest O Lawrence at the Uni-
versity of California in Berkeley announced they,

| too, had produced isotopes. The Barkeley group
uted Lawrence's cyclotron to bombard a variety
of elements with atomic particles, which proved
to be a highly effective method of producing var-
Ious new isotopes.

e —
Radioactive isotopes had value for biolog-

ical research because a researcher could
measure their movement through living

OFganisms.

John Lawrence, joseph Hamilton, and other
Barkeley biomedical researchers working with
ED. Lawrence quickly grasped the value of radi-
ation and radicactive materfals for human exper-
iments. Harnilton used radicactive sodium w
study blood circulaton, john Lawrence used an
isotope of phosphorous in experimental treat-
ments for leukemia and polycythemia rubra vera,
Robert Stone picnesred the use of exxernal ra-
diation sources for experimental treatment of
human cancer patients, Other researchers at
various instoutkons also used radicactve materi-
als to make significant advances in scientific
knowledge during the |930s.

I These developments led to optmism [and in-
creased funding) for the biomedical use of radia-

tion. Universities such as Harvard, Rochester,

and the Massachuserts Insttute of Technology

acquired cyclotrons and x-ray equipment to pur-

sue studies of plants, animals, and humans, Yet

desplte the cyclotron and other means of pro-

ducing radioactive materials, the total amount

available for research remained small. One con-

| sequence of this was limited knowledge of the

potential harm from radiagion. It was known that

some industrial dial painters who inadverencly

| ingested radium during earlier decades had con-

|' tracted bone cancers and other maladies; radicl-
ogists of the era were aware that wo much

| ¥eray radiation would cause damage. But the

| overall kazards of radlation, both Immediate and

. long term, were not well understood.
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World War |l and the Manhattan
Project

Early in 1942, officials of the Manhattan Project
realized they needed a special medical program
associated with the secret project to build an
atomic bomb. Work was underway to construct
mammeoth industrial facilities to produce pluto-
nium and uranium-235, key bomb materials,

These marerials existed in minute quantities to
that poing, bt successful operation of the new
plants would result in massive production. Many
scientists and thouwsands of workers would be
exposed to exotic new materizls, some of which
were extremely toxde, The health effects from
such exposures were unknown. There were
many reasons to worry about possible adverse
health effects. There were humanitarian con-
corng for personnal safety, but two other issues
also loomed large:

= |f knowledgeable perionnel were disabled or
killed from exposures, keeping the projact
secret would be Impossible, as would main-
taining the bomb schedule.

# I excessive radicactivity spread from produc-
then facilives, it might be detected through
adverse health effecta. This detection, lke-
wise, threatened to compromise secrecy.

Tos avert these risks, the MED in 1943 asked
Stafford Warren, professor of mdiclogy at the
University of Rochester 5chool of Medicine and
Dentistry, to serve as Chief of the Manhatzan
Projact Medical Section, Along with industrial
safery and medical care, the Medical Section was
responsible for funding and coordinating univer-
sity biomedical research programs. Most of
these research programs were carried outin a
select group of universities—particularty Berke-
ley, Rochester, and Chicago—that had been ac-
tive belore the war in radiation research.

Until the war, biomedical researchers at thase
unbrersities had used radiation as 3 wol to stedy
biclogical systems and disease, The Manhatzan
Project shifted this research to study the metab-
olisrm and health effects of radiation self, For
example, experiments at Rochester included
studies of chronic low levels of radiation and
development of Improved detectlon instruments.

| Figurs #0 Quk Riige tachniciam reading dosimecars to Secect
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At the Chicago Met Lab, a group headed by
Robert Stone worked to define che mechanksmas
of radiation injury from internal and external
exposure in the hope of detecting sarly damage
and providing remedial reatment. The Barkeley

[ group studied the effects of internal depositions

of fission products and came 1o focus on the
actinides, especially plutonium.

\ Early in 1942, officials of the Manhattan

Project realized they needed a special
medical program associated with the se-
cret project to build an atomic bomb.

Inhalation, ingestion, and injection of radicactive
rratarials were studied at all three universities

| under Manhattan Project contracts. Most of

thesa studist mvoled animals, and thalr chiaf
purpose was 1o determine where in the body
these materials collected and at what rate the
materials were excreted. This information was
needed to [udpe the radation dose from the ma-
terfal and the estimate corresponding hazard.

While the animal studies provided imporant
data, MED researchers wanted precise human
data to establish firm radiation exposure guide-

| lnes, As a result, human studies were autho-

rized. Some researchers used themselves as sub-
pects: six researchers at che Met Lab drank solu-
tons of plutonium to study excretion races.
Other studies used hospital patients, and
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included injections of radicactive polonium and

uranium in patients at Rochester’s Sorong Me- |
morial Hespital. Flutonium was also injected into |
subjects in the Oak Ridge hospital, the Univer-

sity of Chicago Billings Hospital, the University
of California Medical Schoel, and Strong Memo-
rial Hospital,

Figure 41. An Oak Pige [sosope wirkes | gt aed @ healih
physics eechinadan (crca 19580

The Marhattan Project shifted the focus
af biomedical research fo study the me-
tabolism and health effects of radiafion
itself.

Datz from these human experiments and related
research were used to set worker exposure
standards. These standards, in turm, were used
to analyze the various industrial processas to set
needs for shielding, vendladon, and cther
worker-safety measures, The principle behind
these practices was 1o control exposures from
external radiation, and from internal radicace/ve
emitiers entering the body from inhalation, in-
gastion, or wounds, Initially, thess standards
were implemented from headquarters in Oak
Ridge or from the univarsity research programs
that developed them. But as the production facll-
ithed grew more fimiliar with the standards, re-
sponsibility for managing them became more lo-
calized. Inspection teams stll visited the plants
periodically, but the expectation was that each
facility would operate health and safety pro-
grams based on established standards.

' Postwar Research

After the war, there was a great deal of interest
in conducting further biomedical research with
radiation. This interest correlated with a vastly
enhanced knowledge of radicactive materials and
the recently developed ability 1o produce large
volumes of radiolsetopes in nuclear reactors.

Schentists who had used radiation for metabolic
studies or for medical diagnosis and treatment
before the war now envisioned broad new ave-
nues of radiagon research. The LLS. Govern-
ment shared this view, as did the public, Im-
pressed with the remarkable success of the Man-
hatzan Project and awed by the power of the
atomic bomb, the nation was receptive 1o using
radioactivity to solve problems. There was also a
niw willingness for Government to fund and
support research, As 3 result, the Manharzan
Project and later the AEC moved aggressively
inte civilian blomedical research while continuing
defense-related applications.

Researchers used isotopes in many areas, includ-
ing industrial, agriculcural, and chemical research,

| By far the larpest area of use was biomedical re-

search. lsotopas were ideal tools for learning
about basic fnctions, particularly the normal
chemical activities—membolism—aof biological
systerms. Researchers wanted o know more
about metabolism to understand the many com-
plex mechanisms involved, This understanding
would be of particular value lor epidemiclogists,
immunclogists, and others interested in learning
about why and how disease interferes with the
EYEDEITI.

Scientists who had used radiation for met-
abolic studies or for medical diagnosis
and treatment before the war now envi-
sioned broad new avenuwes of radiation
research.

A disease of major interest to biomedical re-
search was cancer. Cancer was a focal point be-
cause it was widespread and bacausa radiation
had shown early promise as a possible treatment
and diagnostic tool. Some cancer tumaors could
be destroved or greatly reduced by radiation; if

5




effective doses could be delivered to a cancer
ous spot, patients could be helped. lodine-131,
for mample. was an effective treatment for
some thyroid cancers because the isotope had a
greax affinity for locating in the thyroid gland.
hotopes were also useful in diagnosing system
sbnormalities associated with cancer,

Mong with a rise in scientific interest in using
radiation to battle cancer, there was also some
related political interest during the postwar
years. in | 948, for example, Congress ear-
marked $5 million for AEC-sponsored cancer
research. As a result, the AEC could provide
research grants to various universities and was
also able to establish its own cancer research
hospitais at the Univarsity of Chicago, Oak Ridge
Institute of Muclear Studies, and Brookhaven
Mational Laboratory.,

——
The years immediately after the war were
characterized by optimism that radionu-
clides could combat diseases, particularly

CAFpLer,

These special hospitals admitmed patients
through physician referrals. Most of these peo-
ple had flinesses that had resisted conventional
reatment, and the avowed concept was to use
experimental treatments to help the patient and
to gather information that might help other pa-
dents. Since kn about effective treat-
ment doses from and specific physical reactions
to isotopes was stll limited, much experimental
work went into developing methodologies and
technigues. Many internal and external radiation
applications were tested untll the AEC closed
the hospitals in 1974, This work laid the founda-
tons for modern nuclear medicine.

|. Newell Smnnard, in Radiation and Health: A
HMistory, describes two distinct periods in the
history of nuclear medicine. He cites an “era of
therapeutic intent” ocourring from about | 948
to | 965, This was replaced by an “era of ever
mare scanning and ever shorter half-life radionu-
clides,” which continues oday. As noted above,
the years immediately after the war were char-
acterized by optimism that radionuclides could
combat diseases, particularly cancer, The AEC,

20

through its support for cancer research and its
isotopes distribution program, played 2 critical
role during this period, This role grew even
larger with the initiaton of the U.5. “Atoms for
Peace™ program during the mid- 1 950s.

Figure 47. |sooope proceseng buildmgy, Dish Ridgs

Apoms for Peace aimed to promote a wide range
of nonmiliary nuclear applications, including ci-
vilian power generation; mining and excavating:
and agricultural production. Interest in medical
uses for radiation, already booming, grew sill
larger, Ambitious studies were underway using
radicloding and astatine for thyroid problems,
gallium for bane tumaors, and radicactively la-
beled antibodies for various tumors. Boron neu-
tron capture therapy, a process involving local-
(zation of boron in brain tumors and irradiation
with reactor neutrons, was tried on more than
40 patients.

Many of these applications ultimately proved dis-
appointing, and by the mid- 1 960s medical use of
radionuclides was shifting away from therapy and
toward diagnosis. Srannard notes that unlike the
earller era, AEC and Government laboratories
have played a imited role in these [ater nuclear
maedicine applications. This is chiefly attributable
to the proven success of modern nuclear medi-
cine and its ability to suppore el through pa-

| clent medical fees, Much of this success came

through first radiciodineg, and later echnetium
for diagnestic scanning of various organs and tis-

LS.




Isotope Distribution Program

A major reason for the postwar boom in isotope
use was the esmblishment of an isotopes distri-
bution program. In 1946, Paul Asbersold, for-
merly a scientist at the Barkeley Radmtion Labo-
ratory and at Los Alamos, came to Oak Ridge 1o
establish an |sotopes Branch. Official announce-
ment of the sotope distribution program was
made in a June 1946 issue of Science; 100 avail-
able sotopes were listed. The lbotopes Branch
received many applications. The first isotope re-
chpient was the Bernard Free Skin and Cancer
Hospital in 5t. Louis, which had requested
carbon- 14 for cancer ressarch. Over the rest of
the year, the branch received several hundred
requests. Many of these initial applications were
delayed, however, because the requesting facili-
ties lacked personnel with radiation training.

Officials were not surprised by the need for ra-
diation training. While Manhatman Project staff
had recelved extensive instruction, no similar
teaching was available elsewhers. Eager to train
practitioners in the use of radiation, the Manhat-
ean Project established the Oak Ridge Institute
of Muclear Science (ORINS) in 1946, Initially, the
facliity focused on establishing resident fellow.
ship programs fior work ar the Oak Ridge Labo-
ratory. In 1948, ORINS began a nonresident iso-
tope tralning program. Many physicians and sci-
entists eager o use Botopes attanded these
courses. The training consisted of lectures and
laboratory work focusing on various aspects of
physics, instrumen@ton, racer applications, and

experimental procedures. These and related
offerings have proved of enduring popularity,

Initial development and oversight of the sotope
distribution program fell o an Interim Advisory
Committes on lsotope Distribution Policy. This
commites worked with the Clinton Laborato-
rins (predecessor to the Oak Ridge National
Laboratory) to set up production and distribu-
ton schedules, The comimittes also recome-
mended that the MED wmke four steps:

Figure 44, Memaring b radarion fem 3 serple of phogkaroes-X1
i Ok Ridge

I. Appoint a Subcommittes on Allocation and
Distribution of Isotopes to judge the merits
of each request,

1, Appoint a Subcommittee on Human Applica-
tions to review reguests for use of Iscropes
on humanas,

3, Make Botopes available only through quali-
feed inszitutons, and

4, Establish priorities for allocation, to be
based on perceived value for publishable
research and human therapeutic uses.

These recommandations were accepied by the
Manhactan Project and its successor, the AEC.
Meeting later in 1946, the Subcommittes on Hu-
man Applications affirmed that its primary re-
sponsibility would be to review and approve (so-
tope requests involving heman research, The
group alse decreed that It would steer produc-
ticn efforts to emphasize isctopes needed for
human therapeutic and diagnostc applicatons,

w7
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with an emphasis on cancer, In addition, the sub-
committes endorsed the following polickes:

& Create an official st of medical schools, hos- |
pitals, and clinics prepared to receive iso-
topes. |

#  Appaint a local committes at each |ated -
cHllty to review all isotopes requests.

* Direct requests to the |sotopes Division
from these local committees for all pro-
posed human uses.

=  Appoint knowledgeable physicians and radi- I

ologists to the local committess.

The AEC issued policies for the use of isotopes
in human studies. A primary contred involved the |
requirement that each requesting institution set
up & local Isctope committee o evaluate all pro-
posals for use of isotopes on humans. These
committess were to include physicians trained in
internal medicine and hematclogy, and someone
experienced in protecting personned against lon-
izing radiation. Qualified physicists and therapeu-
tic radiologists were to be members of such
committess or avalable in a consulting capacity,
Cinly after approval by it local commites could

a requesting organization apply to the lsotopes
Division for an allocation.

In completing Form AEC~31 3, “Applicaton for
Radiclsotope Procurament.” applicants had to
provide the name of the institution and the
name of the Individial who would e or directly
supervise the material. Details regarding the
proposed use were also required, including:

» approval of the local isotopes committes,

» the rypes of cases for which materials would
be administered,

# the number of patients receiving materiala,
= the frequency of treatment per patient,

= the mture of samples to be talen for mea-
suremsant, and

=  radlation instruments and health protection |
faciliies.

Fgure 45, Earcly meghad of hendieg radicastive souroed ot Lo
Alamion

The AEC required that each institution
requesting isotopes have a local isotope
commiftee to evaluate all proposals for
use of isotopes on humans.

Linder the original policy, the lsotopes Division
would submit all applications involving the use of
hurmans to the Subtommittes on Human Appli-
cations for review, But in 1948, dthe AEC Advi-
sory Committes on Biclogy and Medicine con-
cluded that the subcommittes would only review
applications for the first human use of o particu-
lar isotope. If the first use was approved, future
uses of the isotope would not requine subcom-

How much success the AEC had in implement-
ing and enforcing policies for applicatdon of so-
topes to humans |3 unclear. Records indicate
that some local isotopes committees functioned
according to AEC guidelines. In addition, the
lsotopes Division produced detailed publivhed
accounts of is operations regarding isotope au-
thorizations and their intended purpose, includ-
ing human use. (For an example, see Sotopes
An Eighe Year Summary of Distribution and Uiill-
ragion, US. AEC, 1955.) The agency also placed

a heavy emphasis on training practitioners in iso-
tope use and safety practices.

On the other hand, no files documenting AEC
audits of isotope recipients have been found,
There is evidence that the AEC had reason to




enforce its rules, In a 1949 letter o all agency
Mational Laboratories, Shields Warren, Director
of the AEC Division of Biology and Medicine,
reminded managers that “the same dearances
for the use of isotopes should be abtined from
[the Subcommittes an Human Applications] as
wollld be required by the work to be done In an
institution not connected with an atomic ensrgy
insgallation.”

Aebersold followed up with a memorandum o
the AEC New York Operations Offlce Manager
noting that full application, induding Subcommit-
toe approval, was needed in all proposed human
uses, even in cases where the isotope was made
in the aboravory where it was o be used. Mot-
ing that “this procedure has not been uniformly
foliowed in the past,” he enclosed application
forms and instructions.

Orther Aspects of Blomedical Research

The major pursuit in radiation biomedical re-
search during and afver World War Il focused
on health effects in the interest of basic science
and therapeutic medical applications. The MED
and its successors also had related interests, in-
cluding radicecology, radislogical wartare, civil
defense, nuckear fallout, and special technologles
such as nuclear-powered aircrafe. Occasionally,
biomedical topics were studied in conjunction
with other activities. For example, the agency
studied radicecology—how radation affects and
moves through the environmant—-with nuclear
weapons tests. On other occasions, officials or-
dered separate studiaes, such as radickogical wars
fare tests or “Project Sunshine™ fallout tiszue re-
search

In some cases, howsver, the connection between
malnstream activities such as cancer research and
the various other povernment re-search interests
was |ess clear. Knowledpe gained from therapeu-
tic trials of a adionuchide, for eample, might have
application to civil defense planning. Similarty, re-
suls noted from clinical reatments with external
radiation might be useful in designing shielding for
a nuclear aircraft engine.,

Extensive radiaton-related biomedical research
occurred from 1946 onward in both public and
private organizations. This is reflected partly in

Figwre 46 Eperimental crdac pacemaker poseered by pluconsm,
. 198,

isotope distribution statsocs, Five years after
the start of distribution in 1946, the AEC had
Isswed more than | 3,000 precurement authori-
zations 1o more than 600 institutions. By the end
af 1954, the number af autharizations excesded
37,000, and the instintions that received them
numbered over 1.400. By 1966, the AEC had
sent more than 200,000 isotope shipments toa
hest of natlonal and internatonal entites. The
Manhattan Project and its successors played a
key rale in developing and supporting biomedical
research, much as other Government agencies
stimulated various other scientific research dur-
bng the same era.
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The Manhattan Project and Plutonium
Health Hazards

DisCOVERED 1M | 941 by Glenn Seaborg and oth-
ers at Berkeley, plutonium supported nuclear fis-
san, 3 process that split atoms and released tre-
mandous energy. Plutonium became an urgenty
needed matertal for one variety of atomic bomb;
uranium-2135, the fissionable sotope of natural
grankum, was used in the other bomb type.

The first appreciable quantites of plutonium be-
came available by January |944. Az that tme,
Seaborg warned of its potential healch hazards
and suggested immediate studies to leamn its bio-
lagical behaviar. This was a cricical msue: tha lon-
ger the material styed in the body, the more
damage it could do. Hundreds of workers would
so0on be exposed to plutonium, and exposure
standards were necessary, Overexposure woulkd
not ondy hurt workers; it could compromise se-
crecy and disrupt production schedules.

Sentiment grew among project medical

to administer known amounts of plu-
torviwm fo humans lo derive precise excre-
fion data.

About 10 percent of the plutonium supply was
dllocated for animal studies in January |944. By
the summer of that year, those studies provided
encugh information about plutonium retentlon
to justify removal of several Los Alamos workers
with high previous exposures from further work
with the materizl. Los Alamos had alreagy had
several actidental human axposures 1o pluto-
nium, and the imminent prospect of working
with far larger quantities increased the desire for
even more metabolic information.

The early animal scudies showed that different
spacies excreted known amounts of plutonium
at differant rates, This meant that thers was no
accurate way to correlare animal excreton data
o humans, As a result, sentiment grew among
project medical saff te administer known
amaunts of plutenium ta humans to derive pre-
cise excretion data. However, It was not until
the winter of | 944 that Los Alames Health

Fal

Group personne developed methods to detect
tracer-level concentratons of plutordum in o=
creta In February |'945, this group, headed by
Louls Hempelmann and supervised by Wright
Langham, used the procedure to monitor work-
ers for accidental plutonium uptake,

The Manhattan Project was asked to con-
sider “that a hospital patient af either
Rochester or Chicago be chosen for injec-
bon from 1 to 10 micrograms of material
[plutonium].”

With a proven method to detect small amounts
of plutonium in excret, Los Alamos personnel
rmat an March 23, | 945, with Robart

| Dppenheimer and Colonel Hymer Friedell of the

Manhattan Engineer Districe (MED) to discuss
"the medical problems of this project and their
relationship to the Medical Research Program of
the Manhattan Districe” In 2 memorandum writ-
wen three days after the mesting, Louls
Hempelmann stated that the Manhattan Project
was asked to consider “that a hospital patlent at
either Rochester or Chicago be chosen for in-
jection from | to [0 micrograms of material
[plutonium] and that the excreca be sent o this
laboratory for analysis”™ The Manhattan District
was also asked 1o help make arrangements for
this “human tracer experiment.” Such arrange-
ments were made, and an MED medical officer
administered the first human plutenium injection
on April 10, | 945, at the Oak Ridge Hospital,
The Experiments, Part 1

How all the injections were coondinated—or
even il they were coordinated—is unclear, Fol-
lowing the Oak Ridge test, injections were given
at the Billings Hospital at the University of Chi-
cago on April 26, 1945, and at the Universicy of
California Hospital in San Francisco on May 14,
1945, By late June, Manhatran Project contrac-
tors at the University of Rochester’s Strong Me-
morial Hospital developed a detiled plan for
“rapid {1 year) Completon of Human Tracer
Studies”’ These studies were to Include plute-
nium, uranivm, polonium, and radicactive lead.
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Owvear the next several months this plan was re-
vised, and on September |8, 1945, Wright
Langham sent the most recent version o Colo-
nel Stafford Warren, Chief of the Manhattan
District Medical Section, noting that “you and
Ciod, Friedell, will of course, have final say as to
whether or not the experiment goes through in
accordance with this plan”

The Rochester plutonium experiment protocol
called for |0 subjects to be admited to the
Strong Memaorial Hospital metabolism ward in
groups of four per month for the first owo
months and two for the third month, After inpec-
tion, samples of blood, urine. and feces were
be shipped to Langham at Los Alamos for anahy-
sis. Documents show that, from October | 945
to july 1946, Rochester injected | 1 patients.
One of the krer patients (designated as HP-1 1)
died of pneumonia and other preexisting ail-
ments b days afver his February 20 injection.
Samuel Basset at Rochester described this as an
“acute experiment” that did not involve coflec-
thon of excret, but that did yleld organs and
other autopsy material that was sent to Los
Alamos for swudy.

of three pheonmm injectiors. | 945,

¥hen notified of HP-1 1, Langham told Bassete, “if
you should decide to do ancther terminal case, |
suggest you use 50 micrograms [of plutoniumi]
instaad of 5. This would permit the anakysis of
much smaller samples and make my work conshd-
erably easier” Langham also stated, | have just
received word that Chicago is performing two
terminal experiments using 95 micrograms each. |
feel reasonably certain there would be no harm in
using larger amounts of material # you are sure
the case 5 a3 rerminal one,”

Langham told Basseit, “If vou should de-
cide to do another terminal case, I suggest
you use 50 micrograms [of plutonium]
instead of 5. This would permif the analy-
sis of much smaller samples and make my
wark considerably easier.™

The owo Chicago experiments ook place at Bill-

ings Hospital on December 27, 1945, Both sub-
jects died of preexisting allments shortly after

injecdons of 94.91 micrograms of plutonium.
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Experimental protocols exist for the Rochester
studies. Langham and others who directed the
research also described in broad terms how sub-
jects were o be selected. Generally, the choice
fall on older indiwiduals (13 of whom were 45 or
oldar) with limited life expectancy. (Ten of the
16 who wara tracked died within [0 years.) Four
subjects did, however, live more than 20 years
afeer the experiments.

Although several research reports by others
appeared earlier, Langham and several colleagues
at Los Alamos compiled the most substantial
zccount of the plutonium injecton experiments.
They based their conclusions chiefly on the
Rochester study. lssued as Los Alamos report
LA-115] in September | 950, Diseribution and
Excretion of Plutonium Administered Intrave-
nously to Man described the experiments, @bu-
lated the data on plutonium meabolism, and
derived an empirical formula for calculating re-
tained plutonium from urinalysis. Although
LA~1151 itself remained restricted uncil 1980,
information about the plutonium studies made
its way into the scientific liverature shortly after
the injections took place.

Efforts to find and study surviving pa.

tients from the experiments of the 1940s |

ultimately friggered controversy.

The Experiments, Part 1

During the early | 970s, Patricia Y. Durbin, a
biophysidst at the Lawrence Radiation Labora-

tory, reevaluated Langhams plutonium excretion |

data. One reason Durbin could improve on
Langham's results was the unexpected availabilicy
of data from long-term swrvivors. During her re-
search, she learned that one subject had lved
for 20 years after being injected. Painstaking de-
rective work revealed that four other subjects
were also still alive in the early 19705, With the
AEC's approval, support from the Center for
Human Radiobiology at Argonne Mational Labo-
ratory, and cooperation from the University of
Raochester's Strong Memorial Hospital, three of
the four survivors were reexamined in | 973, Re-
searchers gathered and promptly published new
dama on long-term patterns of plutonium reten-
thon and excretion,

2

Efforts to find and study these surviving subjects
ulimately triggered controversy. In the dme
since the work had been done, the Government
had adopred requirements mandating that sub-
jects give informed consent as a condition of
research. Questions arose whether the pluto-
mum subjects provided consent for the original
experiments or for the 1973 follow-up examina-
tions, The ensuing imvestigation resulted in two
internal AEC reports issued in August 1974,
Both concluded that only one subject may have
provided any kind of consent. The other |7 par-
ticipated with little verifable knowledge of the
experiment or its risks. Moreover, the reports
found that the 1973 follow-up studies were also
nat done with Informed consent from the sub-
|ects. The three subjects were not told they had
been injected with plutenium for experimental
purposes, nor why they had been asked o re-

turn to the hospital

Although the AEC did not publicly release these
reports, the agency’s successor, the Energy Re-
search and Development Administration, issued
a fact sheat on the matter In 1976, This issuance
provided detils on the experiments and briefly
discussed results from the | 974 AEC inguiry on
informed consent

The Plutenium Experiments and the
Public

Publications based on the plutonium studies began
to appear In the medical literature as earfy as

| 1948, In several articles during the 19505 and

early |960s, Langham explained the technique for
measuring excreted plutonium and referred to
the validating research on plutanium metabolism
In hurmans, Some information, howeser, remained
classified for a number of years afterward.

What the scientific literature and other

information about the experimenis did not
provide was the names of the subjects or
their personal stories.

The public first learned about experiments in
1976, after ERDA issued the fact sheet noted
above, Several newspapers carried stories

emphasizing the absence of informed consent




and ralsing questions about medical ethics, but
the issue seemed to arouse little public concern,
Ten years later, a congressional committee -
sued a report that criticized the plutonium injec-
tions and about 30 other Federal human radia-
tion experiments. Commonly known as the
Markey report after subcommittee chairman
Edward |. Markey (D-Mass.), this document again
stimulated only limited media attentlon at the
time.

Whar the scientific literature and other informa-
tion about the experiments did not provide was
the names of the subjects or their personal sto-
ries. This approach was pursued by Eileen
Welsome of the Abuguergue Trbune, who in
MNovember |993, published a series on the ex-
periments and its subjects. The author had
hunted through government reports, scentific
|ournals, and newspaper files to plece together
facts about the experiments, including the names
and other personal deeails of several subjects.

At a December 1991 press conference, Secre-
tary of Energy Hazel R. O'Leary discussed the
plutonium experiments in conjunction with re-
leasing much formerly classified information on a
vartety of subjects. As part of a new policy of
openness, she also committed the Department
to revealing the full scope and details of human
radiation experiments done by the agency and
lts predecessors. The story of the experiments
received extensive national zttention and led o
public demands that the Federal governmant
miabe full disclosure on the topics.

Oine year afver the Secretary’s commitrment, the
Department has found, declassified, and made
avallable much documentation reladng o the
plutonium injectons and other human radiation
experiments. Now under investigation by the
Advisory Committee on Human Radiation Ex-
pariments and others, this inflormation will pro-
vide the basis for a comprehensive ethical analy-
sz of these studies,
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Intreduction

GEMERALLY SPEAKING, these releases do not fit
the definition of human experimentation, in that
they were not undertaken with the intent of
testing the effecs of radiation in bumans or de-
signed to measure human expasure,

The scope of DOE's document search has en-
compassed numerous environmental radiation
releases. In locking for pertinent records, it has
become apparent that such releases were typi-
cally conducted as site projects, meaning that
pertinent records often still reside at the sites.
Record seres for releases are therefore found
under the section dealing with the site where
they were conducted. For example, the Green
Run series are described in the Hanford secoon,
This narrative outlines the history of the pertd-
nent DOE and predecessor agency environmen-
tal radiation releases, including radiclogical war-
fare activites.

Some of these evenis fii the deftnition of a
human radiation experiment, while others
do not. Some are ambiguous.

In November 1993, the US. General Accounting
Office (GAQ) released a Fact Sheet entitded
"Examples of Post World War |l Radiation Re-
leases at U5, Muclear Sites” The report focused
on three occurmences:

« the 1949 Green Run test at Hanford,

*  radiation warfare tests at Oak Ridpe and the
Dugway Proving Grounds from | 948 o
1952, and

* the |950 atmospheric radiation-tracking
tests at Los Alamas,

Section 2(b) of the January 15, 1994, Beecutive
Order sstblishing the Advisory Committee on
Human Radiation Experiments directed the com-
mitiee 1o evaluate the radiation releases outined
in the GAD Fact Sheet, and “[a]ny other similar
experiment that may kter be (dentifled”

A subsequent memorandum from the Secretary

of the Cabinet directed several agencies, including |

FiE ]

DOE, o find and inventory reconds refated w
human radiation experiments, including those re-
lared o intentional environmental releases, de-
fined in Paragraph Z{a)(l) as
[e]xperiments involving intentional envi-
ronmental releases of diaton that (A)
were desipned o pest human health ef-
fects of ionizing radiation; or (B) were
designed o est the extent of human
exposure to (onking radiation.

The environmental releases described below are

grouped o Two main categories

*  Releases associated with mifitary pur-
poses—this catepory inchudes radiological
warfare, nuclear-powered aircraft, the
Green Run, and the Los Alamos Bayo
Canyon tests.

»  Nommilary programs, including various
reactor-rilated oests,

Many of these releases are now under study by
entities other than DOE to arrive at independent
conclusions regarding potential health effects.

Some of these events fit the definition of a hu-
man radiation experiment, while others do not.
Some are ambiguous. Yet rather than choose
among these releases, DOE has aken an indu-
sive approach. The releases described below,
therefore, include events wheore indlviduals were

| purposefully exposed to radiation, events whera

such axposures ware inadvercent or incidental,
and events with no known human exposures.
Pleasa note, however, that this listing is by no
means a full acoountng of all agency environ-
mental radiation releases,

Radiation Releases for Military Purposes

The first Mational nuclear undertaking—
development of the atemic bomb—focused
enichusively on military objectives. The Atamic
Energy Act of 1946 clled for the development
of an atomic energy program “subject at all
times to the paramount objective of assuring the
commaon defense and security.” Through the
rmdd-1950s, AEC activities continued o focus on
atomic energy for weapons development and for




other military purposes. Earty AEC intentional
releases of radioactivity included testing for ra-
diological warfare and for other purposes; all but
a handful of these tests ware originally secret
Known intentional releases for miliary purposes
are described below,

Radiolagical warfare: An overview—The Man-
hattan Project and its successors investigated
various aspects of radiological warfare, which
would use radicactive sources o contaminate a
targeted area. Mudear explosions would not be
involved. Rather, radioactive material would be
placed in a casing for battlefield dispersal. Among
the purposes envisioned for these weapons
ware to injure enemy sokdiers, block troop ad-
vances, and contaminate enemy cites. Radiclogi-
cal warfare weapons also were concelved as a
ool to instill fear in adversaries and to serve a3
a deterrent to thelr use against America.

Ideas about radiolegical warfare surfaced even
before the ULS. began its atomic bomb program.
Koy atomic scientists Ernest O, Lawrence and
Arthur Holly Compton proposed a top priority
program to develop radicactive weapons in
1'941. An atomic bomb program was actually
given a lower priority at that point In part be-
cause it was far more complex than producing
fission products for use on a battlefield or an
enemy city. While most attention soon shifted
to the bormb program, anxieties persisted that
Germany might develop radiological weapons for
use against American or English cites, The Man-
hattan Project even sent radiation detecton in-
struments to Ywashington, Mew York, Chicago,
and other cities to prepare for such an amack:

Serious consideration was given to radiclogical
warfare after the war, There was concern that a
foreign power, frustraced in i atempt  de-
velop an atomic bomb, might instead turn to
radiclogical warfare. In 1947, the Armed Forces
Special Weapons Project of the Departmant of
Defanse (DOD) asked the AEC to form a com-
mittee 1o study the subject. A year later, follow-
ing the recommendations of its General Advi-
sory Committee and the Advisory Commitzee
on Biclogy and Medicine, the AEC commitred o
further investigations. Areas of study included
laboratory research on radiclogical agents, field
oxicology studles on animals and vegetation,
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and methods of producing and dispersing radio-
lagical agents,

In 1948, AEC and DOD formed a special panel
to study defensive and offensive radiological war-
fare. This panel became known by the name of
its chairman, WA, Moyes, |r. Delensive aspects
included assessment of potential radiclogical

agents, including delivery systems and biological

| effects, Methods of medical treatment and public

education were also considered. Offensive as-
pects focused on the potential use of radicizo-

| topes to deny an enemy the use of an area for a

period of time. The Moyes panel was set up to
help define the AEC radiclogical warfare pro-
gram, particularly the production of radicactive
sources and the study of blomedical effects.
Within the miliary, the Army Chemical Corps
assumed responsibifity for dissemination meth-
ods and protecton measures, Including design,
selection, and esting of tactical weapons,

e ——— i

Anxieties persisted that Germany might
develop radiological weapons for use
against American or English cities,

Also in 1948, a study panel chaired by Franidin
McLean of the University of Chicago was estab-

| lished. This panel differed from the Noyes group

in that it focused solely on biological and medical
aspects of radiological warfare. The Chicago
Toodcity Laboratory, an Army Chemical Corps
contractor, helped in reviewing iterature and in
suggesting the necessary experimental work, Us-
ing animals, the boratory studied the toicicy of
radicactive zsircenium, analum, columblum, and
lanthanum following nhakaton, bBloodstream ab-
sorption, and ingestion. Plans were made to co-
ordinate this research with work at other AEC
facilies, such as the research in diagnosis and
ereatment of radiation sickness and deposition of
radicactive materials in tssue.

The Moyes panel functioned undl November
1950, when it voted to disband. The commitmees
recommended a low priority for radiclogical
warfare, citing the need for bomb production
and the limited success In producing waste fis-
sion products in amounts that could be useful
for radiological warfare. The panel saw some
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limited cases where radiological warfare offered
potential advantages over the atomic bomb, such
as for use against targets where it might be
desired to preciude human presence for some
time while avoiding permanent destruction. The
panel also recommended consolidation of radio-
logical warfare and atomic bomb civil defense
programs. AEC continued some research and
production of potential radiclogical agents until
all such work was ended in | 954, Arrmy Chami-
cal Corps radiological research and development
ended in 1953,

Oak Ridpe radiolopical warfare releases—In
1948, Oak Ridge MNational Laboratory (ORMNL)
conducted three field experiments to support
the Moyes panel. ORMNL was responsible for
testing radicactive lanthanum (Rala) and radic-
acove anlum, and also for working with
Hanford to develop potential agents such as tan-
talum, zirconium, and columbium. For the Rala
bests, a strip was cleared in a field near che X-10
reactor ares. Sources were placed and measure-
ments taken at varying distances. The first test
used three sources of approximately 1280, 100,
and 20 curfes each, The second test used only
the 1280 curie source. Upon completion of the
tests, the sources wers removed.

A test Invalving radicactive tantalum was con-
ducted shortly afterward. The experimant was
conducted in a rectangular plot near the K-23
Fasecus diffusion plant and Involved over 250
tantzlum wires placed in a grid pattern. ORNL
took measurements of radiation intensicles at
various points and remowved the wires, None of
these tests were designed o yield biomedical
information,

Radiofogical warfare releases at Dugway Proving
Ground—The AEC warled with the Army
Chemical Corps and the Air Force (o develop
munitions for radicactive warfare products. Muni-
tions field testing took place at the Dugway Prov-
ing Ground in Uitah, which was established by the
Army in 1942 for biclogical and chemical warfare
tests. Beowoen 1949 and 1951, there wors at
least |4 radiological tests at Dugway. Dispersal
tests measured the rate and extent of the spread
of radicactive material fellowing a release. Con-
amination tests focused on the effect of radioac-
tivity on land and structures, Decontamination
tosts avaluated the effectiveness of cleansing
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| methods. Documentation uncoversd in DOEs
search does not show & blomedical research com-
ponent of AEC participation in these tests.

The tests usually imvolved an air release of radio-
active material followed by analysks of the test
area. Data from measuring devices placed at var-
ious hesghts and distances were collected to
evaluate weapons strategy and tactics, Precau-
tions were taken against off-site contamination,

| including scheduling tests when wind conditions
were most Bvorable,

The documents found by DOE do not
show that human experimentation was
| imvelved in the Dugway tests.

The Dugway test series began late in 1949, The
purpose of the first tests wal to study ballistc
| dispersal from an air-dropped device, Particles of
antalum- 132 were prepared for the tests by
Oak Ridge Mational Laboratory and |caded into
| cluster devices, The Air Force dropped the de-
wices, which dispersed material within a square
mile, Addidonal testing continued from 1950
through 1952 to evaluate explosives used to dis-
perse radicactive agents, primarily tantalum, De-
| contamination studles were zlso conducted.
| AEC's primary responsibilities for these tests
| continued 1o be the provision of nuclear materi-
als, By late 1950, mntalum was scarce and was
replaced by zirconium-niobium as the primary
radiclogical testing agent. The documents found
by DOE do not show that human experimenta-
tion was inmvolved in the Dugway tests. The only
| known evidence of human exposure reviewed
involves & crane operator accidentally exposed
during a tantalum test.

| The Green Run—The Alr Force and the AEC
conducred a test at Hanford in Decembar 1949
to test a methodology for monitoring the
emerging Soviet nuclear program. Known as the
Grean Run, the test aimed to learn if nuclear
materials could be detected at long distances
from their source. There was a strong desire to
| answer this guestion because the Soviets had
tested their first atomic bomb in August 1949
and the government wished o gather data about
Soviet capabilities.
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amount of radicactive materials refeased during
routine production activities at Hanford in the
| 944—| 948 period, before the nstallation of
amission reducton egquipment,

:-'I:Fm.tkrr conditions al the time of the
| Green Run test were unfavorable, and
| radioactive gases were dispersed over pop-

Figure: 0. Piaomiues separsson bulldng [oesyon'] s Mankord

The term “Green Run” refers to the use of
“green’” irmadiated reactor fuel cooled (allowed o
become less radicactive through atomic decay)
for only sixtesn days—Iinstead of the usual ninsty
o one hundred dys—before processing. The
fuel was dissolved In nitric ackd and the solution
processed to separate plutonium. Dissclution of
this “green” fuel resulted in the discharge of much
larger quantites of radicactive iodine and xenon
than would result from the processing of a llke
amount of older fuel. The plant’s off-gas scrub-
bers, which in normal eperations substantially re-
duced the release of radicactive iodine from the
stacks, were intentionally shut down.

The official test account issued in May 1950 re-
ports that about 7,800 curies of lodine and
20,000 curies of xenon were released into the
atmosphere in Southeast Washinguon and Ore-
gon. This odine release was almost twice the
pre-test projection. Weather conditions at the
time of the test were unfavorable, and radicac-
tive gases were dispersed over populated areas.
Radicactive lodine was detected on the ground,
vegetation, and water. Although the amount of
the release was not deemed unsafe at the time,
the Health Instruments Division stated ina 1950
report that "the resultant activity came close
enough to significant levels, and iz distribution
diffiered enough from simple meteorological pre-
dictions that [we] would resist a proposed repe-
tivion of the test.” Radicactvity released during
the Green Run was, however, dwarfed by the

ulated areas.

DOE has declassified all technical data associaved
with the test and DOD conducted a declassifica-
tion review in | 994 that released additional infor-
maton. Only a few denils remain classified by
OO0 The December 1993 GAD Fact Sheet
micted that GAD had reviewed the dascified ma-
werial and believed that it contained no docurmen-
mton showing that "the test was intended to be a
radiation warfare experiment or a field test of ra-
diobsalogical effects on humans,” Both OHRE and
the Advisory Commitzee on Human Radiation
Experiments staffl with security clearances have
also reviewed the classified material. The test did
result in the exposure of populated areas near
the site. These exposures, and exposures result-
ing from other Hanford emissions, have been esti-
mated through work of the Hanford Environmen-
tal Dose Reconstruction Progect, a multi-year un-
dermking managed by the U5, Centers for Dis-
ease Control and Prevention

Las Afames Save Canyon Rala resoe—rom
1944 to 1962, Los Alamos conducted 254 open-
air implosion physics tests in Bayo Canyon. The
purpose of the program was to test weapons
designs using comventional high explosives and
radicactive lanthanum (Rala), a shorg-lived but
intense radicactive source. Tests were per
formed specifically to dagnose material motion
and compression through high-speed x-ray pho-
tographs of the eariest moments of the implo-
slon. The sources involved contained from
arcund & hundred to several thousand curies of
lanthanum-I40; some scrondum-$#0 impurites
were also present,

Design detils of the Rala test device and the
implosion process remain classified bacause the
information i judge to be of potental use toa
nuclear proliferacor. Data on how much Rala

Fiby
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was used in each vest is, however, unclassified
and has been made public. Whila the highest
concentration of radioactivity after a test was
around the site of detonation, offsite contamina-
tion was periodically detected. Los Alamos Ma-
tional Laboratory has an effort underway to el-
mate the offsite doses resulting from the Bayo
Campon tests,

Fagure #9, [fop ane Sarrord & Loa Aanos Rodeoactiee Landanum
[Rala) test in Bayo Campon

Los Alamos Aemespheric Tracking Tests—The
1993 GAD report listed four tracking rests con-
ducted at Los Alamos n 1950, The report stated
that the tests were conducted by Loz Alamos
and the U5, Air Force to track radicactive
clouds using an experimental aircraft instrument.
T al these teats weare conducted during Rala
implosion tests. The Air Force Cambridge Re-
search Laboracories used an aircraft to evaluate
an experimental instrument for measuring
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I atmospheric ebecrical conductivity in an attempt

o medsure alrborne radicactivity. These tests
took place during March and Apcil of 1950, A
third detection study was scheduled during a
Rala test, but was canceled when the test cloud
drifred over restricted alrspace.

The fourth event, conducoed by the Al Force in
July 1950, also focused on measuring atmeo-
spheric electrical conductivity, This test used a
lanthanum-140 source to test air conductvity in
a stathc known radiaton fleld. The test involved
o explosives or release of radicactive material.
At the completion of the experiment the source
was removed,

The Aircraft Nuclear Propulsion Frogram
{ANP)—General Electric ran tha aircraft nuclear

| propulsion program (ANF) for the US, Air

Force. Its goal was to design a nuclear reactor
suitable for use in aircraft. The program was a
follow-on to the unsuccessful Muclear Engine for
the Propulsion of Aircraft (NEPA) program of
the laze | 9403 and earlty 19503, Safety concarns
and engineering problems led to the cancellation
of this program as well in the early 1960s.

Thres major test series at the AEC National
Reactor Testing Station in Idaho were con-
ducted for the ANP program. The first wera the
Initial Engine Tests (IET), designed to test reac-
tor assemblies, At least 26 of these tests were
conducted from 1955 1o 1961, most of which
invalved some release of radicactivity into the

¢ | environment. There were, however, na known

blomedical aspects of these tests. The most slg-
nificant releases took place during Initial Engine
Test #3, During this test, damage to the fuel
elements resulted in the release of abaut 300
curies of lodine-131.

(reneral Electric ran the aircraft nuclear

| propulsion program (ANP) for the U.5.

Air Force.

The second series was the Fuel Elament Burn
Tests A and B, conducted in March 1957, Muclear
fuel assemblies were heaped to determine fesion

product release in the case of aircraft crash and
resulting fire. The tests were not clhassified and
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may have resulted in some off sioe exposures. The
third test series, the Fission Product Field Release
Tests (FPFRT), rook place from july through Sep-
tember 1958 Nine tests were undertaken to
measure fission product release, diffusion of ra-
dicactivity in the air, deposition of radicacthvity on
vegetation and the ground, and uptake by animals
and plants, including possible biclogical effects. All
of the experiments were dane with extensive
field monitoring to verify predicted test behavior.
The tests included a biological component run by
the University of Rochester, which used dogs,
rabbits and racs. Mo intentional exposure of hu-
man subjects to radiadon is suggested in the doc-
LA VLS e lenwed,

Additional fission product field release tests ok
place at the Dugway Proving Grounds in Utah.
The tests were conducted in essentially the same
rranner &3 thaie done in ldsho and Imalved same
intentiona] emdranmental release of radinton,
These tests are separate from the radiological
warfare experiments described above that took

place ar Dugway in the early | 3505,

Radiation Releases for Noamilitary
Purposes

In 1954, the Atomic Energy Act was amended and
the AEC given authority to declassify certain ar-
eas of nuchear sechnology to promote commencial
nuclear power and international peaceful atomic
energy activides. Concurrent with the develop-
ment of these applications, public concern about
the hazards of Gllout from atmosphenic nuclear
weapons testing was increasing. The releases dis-
cussed below are closaly tied to these concerns
and include analysis of fallout effects, resctor
safety testing, nuclear rocket and aircraft tests,

and plant safety testng, With one exception,
these experiments were not classified,

In 1962 and 1963, Hanford intentionally

released small amounis iodine-131 to study
the dispersion of radivactive iodine info
the air and soil.

radioactive iodine into the air and soil, These
pests were related to AEC biomedical stedies of
fallout. The 1942 release invabvad B3 curies of
iodine-131 emimed from the Hanford Redox
Plant, a plutonium processing facility. During the
emission, the plume trajectories wers plotted
from meteorological data and samples were col-
lected across the predicted plume trajectories at
severil alttudes and ar distances up to 50 miles
from the plant.

Following the emission, sets of vegetation and
milk samples were collected. Designed to study
the spread and behavior of iodine-13 | released o
the atmosphere, the 1963 tesx provided data to
estimate the hazrds potentially associated with
weapons testing or nuclear accidents, The test
redeased |20 millicuries of lodine-131, Twe hu-
man volunteers, Hanford emplovess, stocd in the
path of the release to abtin data on inhalaton
uptake, Air, soil and plant dam were collected and
dogs were also used to measure Inhalation.

The Controlled Environmental Release

Tests involved intentional releases o mea-
sure released radionuclides in the air,
vegetation, cows, and milk.

Hanford: [ 962 and 963 refeases—In 1962 and
1963, Hanford intentiomally released small
amounts of iodine-13| to study the dispersion of

{daho Natonal Engineering Laboratory (INEL):
Controfied Environmental Radicfodine Tesis
(CERT)—The CERT activities involved inten-
tional releases of radiciodine o the environment
and weare intended pe evaluate the health haz-
ards of reactor accidents. Twenty-four tests un-
dertaken from 1963 to | 9568 were designed to
develop medels for predicting movement of ra-
diotodine through the air-vegetation-cow-milk-
human food chain, CERT tests 1.2, 7, 10, and 1]
involved human volunteers breathing air or
drinking milk containing small amounts of radio-
ioding, In tha first test. saven poople had their
thyroids measured after drinking milk from cows
that had grazed in a pasture with radiciodine
deposits. In the remaining four vests, individualks
were exposed during radiolodine release over
the pasture and thelr inhalation uptake was mes-
sured, The experimental design for the other
CERT tasts apparently did not involve exposurs

of human subjects.
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INEL - Concrofled Environmencal Releare Testy
{CERT)}—This test series, also known as CERT,
Imvolved intantional releases with lsotopes other
than radisiodine and, like those described abowa,
were designed to measure released radionu-
clides In the air, vegetation, cows, and milk. The
radionuchides released in this series, running
from | 968 through 1977, included sulphur-35,
chromium-5 |, potassiurm-41, ceshum-134, and
cerium-141. The experimental design involved
no intentional exposure of humans radiation.

Figure 5|, Cheching rfcoactivity afer 3 Comrolied Essronmenl
Rydicidine Test (CERT) in 15466

INEL: Special Power Excursion Reacror Tests

(SPERT)—When the AEC began to promote
commercial nuclear power during the mid-| 950s,
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| it initiated reactor safety research programs at

IMEL Initlal concerns focused on the harards of a
nuchear excursion, or runaway chain reaction, The
Special Power Excursion Reactor Tests (SPERT)
at Idaho Included destructive wests in which reac-
tor cores were intentionally damaged by nuclear
excursions. These tests resulted |n limioed re-
eases of radicactive materials into the emviron-
ment. The SPERT vesting program consisted of
three series of tests done in 1962 through | 964
to evabuate the factors imvobeed in owo actual vest
reactor accidents. Exposure 1o humans was not
planned and no exposure |3 suggested |n docu-
ments colkected,

INEL: Loss of Fluid Test (LOFT)}—The LOFT
series involved eight power reactor safery-re-
lated tests conducted under the direction of the
Organization for Economic Cooperation and
Development, an imternational group. The final
testing simulated a small-break, loss-of-coolant
accldent in a commercial resctor similar 1o the
1979 Thres Mile Island accident. The test re-
sulted in fued meledown and release of fission
products o the primary cochnt system. Follow-
ing the cest, leakage from the fission product
monitoring system and the primary coolant sys-
tem allowed some fission products into the reac-
tor building and subsequently was released
through a monitored pathway to environment

The Loss of Fluid Test resulted in fuel
meltdown and release of fission products
fo the primary coolani system.

INEL: Systems for Nudlear Awxiliary Power

(SMNAP) program—The SMAP program was de-
signed to develop small, lightweight nuclear powar
sources for satellites, spacecraft, Antarctic
weather stations, and navigation bucys. The SMNAP
| 0 transiont (SNAPTRAN) Test series was con-
ducted to evaluae radiztion safety problems of
small space reactors. A test version of the reactor
was destroyed during SNAPTRAN-3 in 1964 1o
determine the radiclogical consequences of im-
mersian of a SMAP reactor in water or wet earth,
The test was conducted with extensive radiclogi-
cal and meteorclegical support, survelllance and
controls; small ameunts of radicactve mamerial




were released. SMNAPTRAMN-2, conductad in
1965, provided data on the dynamic response,
fue! behavior, and Inherent shutdown mechanisms
of the reactors In the open alr, The éxperiment
did not involve intentionzl exposure of people to
radiation,

INEL: Diffirsion tests with the National Oceanic
and Asmospheric Adminiseration (NQAA }—
MNOAA conducted a metsorolopical ressarch pro-
gram with the AEC to improve the characteriza-

Figurs 51 A i clee radotes Sitting on & 1es cell pad prior oo
prefiminary teits af the Mevads Tem She (s 1968) This Phoabus 2
detign ywas part of B Nover proje e develop & rradiesr-propsled
roches capable of mmerplanemny traeel. (FHORCD LOS ALSMOS
SEmyTING LaRoRaminy

don of the transport and diffusion of polluants in
the atmosphers, These studies focused on deter-
mining the diferences in wrban and rural diffusion
patberns. NOBA conducted four Relatve Diffu-
sion Tests (RDT) from 1967 through 1969 using
wmall amaunts of radioscthe tracers,

The Long Distance Diffusion Tests (LDDT) were
jointly conducted by the Mational Oceanic and
Atmospheric Administration and the AEC
Health Services Laboritory. Taking place in 1971
and 1971, these tests involved measurements of

Chapter . Marratives and Records Serses—Topical Areas: Environmental Releases of Radiation

controlled releases. Known quantities of radio-
active and non-radicactive tracers were releassd
from the INEL Chemical Processing Plant under

monitored meteorological condidons, Alr con-
centrations were measured at dismances up to B0
kilometers from the release point

INEL: Other tests—The Organic Moderated Sol-
vent Burning Experiment (OMRE) tested the fea-
sibificy of open-air Incineration of contaminated
sobents, Conducted in 1960, the test burmed
about 400 gallons of diesel oil, xylene,
methylchor, and water, Small amounts of radia-
tion were released. The Experimental Cloud Ex-
posure Study (EXCES) was conducted from | 968
to 1970 and involved release of xenon-1133 and
sodium-24 with the subsequent measurement of
Exposure rates at severs| downwind dismances.

Mevada Test Sice; Kiwi tests—Iiwl was the
name given (o the resctors desipned and tested
by Los Alamos for the space program known as
Rowver, Rowver began in 1955, and reactor testng
took place at the Nevada Test Site between

| 959 and 1966. The Kiwi tests induded plume

sampling done by the Alr Force to measure ra-

| dicactive reactor efffuent. During a Kiwl cest,

alreraft crews participated in tests 1o measure
thermal neutrons. Prior to the Dedt, some crew
members swallowed gamma measuring film
capsules, During the west, crews wore different
oypes of garmma film badges and flew in planes
equipped with various measuring devices, After
the rest, the measuring films were analyzed and
some crew were given whole body counts.

The Kiwi Transient Nuclear Test simu-
lated a worst case accident eccurring dur-
ing the launch of a nuclear-powered

spacecraft.

The Klwl Transient Muclear Test (TMT) con-
ducted in 1965, simulated a worst case accldent
occurring during the Bunch of a nuclear-powered
spacecraft. The test involved a controlled nuclear
excursion resulting in partial vaporization of the
reactor cong, This created a radicactive plume
that, while low in radicactivity, was detectable far

| offi-site. Los Alames collecoed anvironmental data

from che test point to approximarely 50 miles

il
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downwind. The LS. Public Health Service monl-
tored the cloud to beyond 200 miles downwind,
which extended to Los Angeles and the Pacific
Oxcean.

Paducah, KY, Gaseous Diffission Planc uranivm
hexaffuoride rests—Four deliberate releases of
uranium hexafluoride (UF,) were made to the
arnosphere af the Paducah Gaseous Diffusion
Plane, Two cccurred In 1955; the ocher two
took place in |974. The tests were conducted to
study the airborne behavier of UF, Thera is no
record of human experimenmtion associated
with these tests,

Oak Ridge K-25 Plant UF,; outleskage tests—
During 1976, fifty-seven tests were conducted at
the Oak Ridge K-15 plant, resulting in tha re-
lease of uranium hexafluoride into the environ-
ment, The purpose was to evaluate the plant
detectors in conjunction with a plant operation
upgrade. The releases were considered small in
comparison to routne production refeases at
the facilcy.

Cak Ridge Health Physics Division established
various environmental research areas o evalu-
ate the behavior of radionudides in the environ-
ment. These areas functioned In conjunction
with a radicecology program begun in 1954, Lab-
aratory and field studies used |18 different radio-
nuchides to study the uptake, accumulation, amd
movemeant of isotopes in terrestrial and aguatic
food chains; rates of rranslocation in plants; con-
sumption of food and urmover of isotopes by
eerrestrial and aquatic insects and other inverte-
brates, fish and, mammals; and reentry of so-
topas into the soil through fungi, bacteria, and
soil animals.

Thirty-eight different environmental research
areas heve been identified at Oak Ridge. Various
types of trees were Inoculated and sprayed with
cesium lsotopes o simulice fallowt, and the ma-
terfal tracked through the leaves and roots
the soll and o foliage-feeding insects. Radio-
cesium was also applied to grass and agriculoural
plants, such as soybeans, sorghum, and paanuts
for transport evaluation. Rodents and arthro-
pods were ako studied in this manner

Figore 53, Separsung radesctive carbon from materisl Bormbarded
i ghe Chak Midge sichear reaio

In addition, a field study of stream flow genera-
tion using natural and injected tracers was con-
ducted with the Massachusetzs Institute of Tech-
nology. The study focused on two forested wa-
tersheds, the Bickiord Warershed in central

Ouk Ridgs anvironmental research sress—The | | oacmusetts and the Yyest Fork of the Walker

Branch Watershed in eastern Tennessee. A ma-
jor abjective of the study was the development
of 2 methodology o use naturally occurring
radon-212 as a tracer. O
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Chapeer 3, Human Radiaton Expariments Associated Wich DOE and lts Predecessors

Tl-ls SECTION CONTAINS 3 listing, description,
and selected references for documented
human radiation experiments sponsored, sup-
ported, or performed by the Department of En-
ergy or its predecessors. The fist represents
work completed by the Office of Human Radia-
tion Experiments through Decemnber | 994, and
is a work in progress. Additional experiments

will be added as they are identified, documented, '

and confirmed, The experiment list is available
on the Internet and will be updated over time.
This list includes experiments released at Secre-
tary O'Leary’s June 1994 press conference, as
well as additional studies identified during the six
manths that followed, Cross-references are
provided for experiments originally released at
the press conference. Some of the 48 experi-
ments released in june 1994 are not listed here,
as continuing research is necessary. In the inter-
est of assembling the most comprehensive infor-
mation possible, a list of experiments described
in the 1986 congressional report entitled Ameri-
ean Nuclear Gufnea Pige: Three Decades of Ra-
diation Experiments on LS. Citirens is provided
as an appendix, |t should be noted that informa-
ton about some studies in American Nuclear
Gufnea Ajps has been updated and included in
the current DOE list; further update efforts are

ongoing.

The experiment list is available on the

Internet and will be updated over time.

Basic guidance for identifying experiments is
contained in Executive Order 1289 issued janu-
ary 15, 1994, and in a January 19, 1994 YWhite
House memarandum entited "Recrieval and in-
wentory of Records of Human Radiation Experi-
ments” These authorities define human radia-
LN ExXperiments as)

Experiments on individuals Imolving inten-
thonal exposure o ionizing radiation. This
category does not include common and

routing clinical practices, such as established
diagnosis and treatment methods, invalving
incidental exposures to lonizing radiation;

and

Experiments involving intentional enviren-
mental releases of radiacion that (A) were
designed to test human health effects of jon-
izing radiaton; or (B) were designed to test
the extent of human exposure to ionizing
radiation.

SEVERLAL ADDHTIOMAL CRITERIA were used in com-
piling the list. First, clear evidence that an exper
imont took place was required. Given the frag-

mented and highly dsparate nature of the docu-

| mentation, this was often a challenge. Many doc-

uments refer to proposed studies, and in other
cases documents provide inconclusive leads chat
require further research. The experiments listed
below hawve been confirmed through research in
primary and secondary sources.

| Fgure 54 Tha first patent to mose bonst feutron G

therupy af Broakhaven Mational Laboratory (1951) The padent i
under thes bashet wakle in the mireor | fop canted

Second, the list is limited o experiments con-
ducted or supported by DOE, it predecessor
agencies, or agency contractors. Starting in the
late 19405, hundreds of hospitals and other
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instiouthons did work with scores of radionu-
clides and radicactively labeled compounds.
Much of this work invodved human radiadon ex-
periments. Yet apart from distributing licenses
and isctopes, DOE and its predecessors had no
active role in most of these experiments. Yet
the agency did operate its own cancer hospitals
and other research fackides where human sub-
jects were used in radiation research, Moreover,
the agency contracted with universithes and
other institutions for human radiaticn research.
Such experiments are included,

The third consideration for inclusion on the list
was evidence that an experiment imvolved expa-
sure of human subjects to radiation. Studies in-
volving only human tissue samples were not in-
cluded. Resaarch invalving various drugs, hor
monet, minerals, or other substancoes also wera
not included wnless radiation was involved.

In judging if 2 procedure was a “common and
routine dlinical practice,” the following guidelines
ware used. A human rodation experimeant in-
cluded any of the following situations where ra-
diation was administered

v without realistc expectation of a benefit to
the subject;

= o test or determine the potential usefulness
of a treatment for other individuals;

* to healthy human subjects;

* o an individual oo calibrate radiadon decec-
don instrumants.
Several types of procedures did not &ll within

the scope of human radiation experiments.
These included procedures where:

*  workers occupationally exposed to radiaton
were measured for potental imernal or ex-
wernal radiation exposure by routine dosime-
try, bicassay, or whole body counting math-
ods;

*  workers were assayed after accidentl inter-
nal or external radiaton exXposures;

* individuals were treated with chelating
agents for removal of accidental or sccupa-
donal internal contaminatkan;

*  patlents were measwered for internal radicac-
tivity as pare of a legitimare medical, diagnos-
tc or therapeutic process;

* preexisting internal deposition of radionu-
clides were assessed, measured, or studied
in body fluids, excretzs, blood, cells, or dssue
amplas,

THERE ARE SEVERAL common and recurring cate-

| gories of human radiation experiments. Tracer

studvey invoived use of radiolsotopes as tols o
learn more about the properties of other biolog-

| #cal compounds, transport pathways, and pro-

cetses in the body. Tracer studies also Inmvolved
using isotopes as labeling agents where a drug
was labeled with a radicactive isotope, including

studies conducted to gain knowledge of the
effect of radiation upon humans,

Many of the experimental treatment ther-
apies moved from the experimental stage
to the routine. The point at which they
ceased to be experimental may be difficult
to draw with precision.

Al radionuciide metabolism studies in human
subjects were considered as human radiation
experiments. These t=srs invoived the study or
analysls of radiclsctops uptake, recention, and
excretion, and were done t© learmn more about
the specific behavior of elemeanta in the body,

| Biological effects of radiation were often deter

mined during dose response studies.
Radicnuchdes were used in dagnosoc studies o

research human physiclogical conditons, or to
calibrate radlation detectors or imaging systems.

Finally, exparimental creatments for disease, can-
cer perhaps the most prominent, involved the

| use of various radlatons and radicacthwe mater-

als. Ower time, many of these therapies moved

| frem the experimenal stge to the routine. The

point at which they ceased to be experimental
may be difficult to draw with precision. The re-
viewers have used their best judgment in listing
those treamments that appear to have been ex-
perimental at the time they were administered.




SEVERAL 5TEPS were involved in locating and re-
viewing documentary evidence related to human
radiation experiments. To start, DOE Office of
Human Radiation Experiments (OHRE) staff
other personnel searched records with informa-
don of potential value, This selective ssarch
covered records in work spaces, offices, Federal
Records Centers, the U.5. Mational Archives,
and other archival reposivories.

References usually contain fragmentary Be
¢ research in |

primary and secondary sources is often
necessary to verify and describe a specific

En_{n rmation, and conside

experiment.

When documents were found that might contain
information refated to human radiation experi-
ments, the documents wene copeed and
provenanced, Provenancing invodwes noting the
location of the original document (site, sarjes,
bax, and folder). The copkes were sent to OHRE
through a document processing facility, the Coor
dination and Information Canter (CIC). The CIC
numbered and indexed the documents, optically
scanned them, and produced copies for distribu-
tion to DOE public reading rooms and other in-
terested parties, incduding the Advisory Commit-
tee on Human Radiaton Experiments. Abour
150,000 documents are included in this system,
The basic document indexes are now avallable
electronically, including through the Interne
Work is underway 1o provide enhanced searching
capabilivies and access to document images
through the Internet World Wide Web

Many variaties of documents refarencs experi-
ments. These include reports from laboratories
or contract cormespondenca between research-
ers and agency officials, researcher notes, medi-
cal files, experiment protocols and proposals,
and research bibliographies. References usually
cont@in fragmentary informaticn, and consider-
able research in primary and secondary sources
is often necessary to verify and describe a spe-
cific experiment. This research involved
gathering all documents related to a particular

& | experiment and comparing the information with
published journal literature. Much of the infor-
madon on human radiation expariments wis
published in the open scientific literature.

Figure 35, Duagnostc west of odine=i 31 thyroid upoele e

Brockharen Mapons Laborsiory,

THE EXPERIMENT summaries provide 3 concise
description of what occurred based on the infor-
mation that could be found. The focus has been
on learning when and where the experiment
took place; type and dosage of radiation used;
how radiation was administered; why the experi-

| ment was conducted; numbers and types of

subjects involved; experimental results; and
funding sources for the experiment. Each experi-
ment summary is followed by a reference sec-

| tion which lists citations to information sources.

In addition, case files have boen prepared with
information concerning each experiment listed.

[N PREPARIMG THIS LIST, and in continukng the
work to find experiments. a variety of challenges
have been encountered, One issue relates to
subject populations, With some exceptions, little
evidence exists about how researchers chose
exparimental subjects or what factors went into
such decisions. More details are often pailable
about the composition of subject populations.
but information in this area & hardly complets.

27
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Another obstacle is dating: references to experi-
ment dates are often Incomplete, as some stud-
ies were conducted over several years. Occa-
sionally, the date given in the expariment sum-
mary is an estimated date based on avaitable in-
formathkon,

The use of informed consent—or any degree of
consent at all—is ako very difficult to document
for many experiments dating before the standard
requirements issued by the Nadonal Institutes of
Health in 1974, Comtemporary professional liter-
ature typically did not provide much deall about
CONSENt issues, nor do CONtracts, progress re-
ports, or other information sources,

I

In addition, it can be difficult to determine the
role of the Federal government in some experi-
ments, Studies occurring at AEC research hospi-
@ls or other agency fclitkes have an obvious con-
nection 1o the Government. Yet experiments
done [n privace hospitals often do not. The AEC
provided grants, contracts, and other forms of
direct support for human radiation experiments,
and examples are included in the list. Funding sta-
tus, however, i not always clear. Where avallable,
funding information is provided.

Firally, this list does not consthure 3 compre-
hensive compllation of all human radiaton re-
search in which DOE and its predecessors were
invotvad, As indicated abowe, the work of col-
lecting, assessing, researching, and confirming
continues. L




Plutonium Injection Experiments

Chaprer 3. Human Radiaton Experiments—1Lise of Experiments

Areonne Mationg] Laborator

DuriNG 1845 To 1847, 18 persons were injected
with amounts of plutoniem al the Manhatian En-
gineer District Hospital in Oak Ridge, TN (1 pa-
tiant), af Strong Memorial Hoapital in Rochestar,
MY (11 patients), at Billings Hospital of the Umni-
varsity of Chicago (3 palients), and af the Univer-
gity Hospital of the University of Califomia in San
Francisco (3 patients), Excreta were obiained
from patients and sent 1o Los Alamos for pluto-
nium analysis. These data were used fo establish
mathematical aquations describing plulonium
excraton rales,

This ressarch was funded by the Manhattan En-
pineear District: follow-up studies were supported
by the LS. Alomic Enengy Commission and the
Energy Research and Development Administra-
tion, (This expariment was relerenced in the
Markey report. See Chapter 2 of this Roadmap
for furthar infor mation aboul ths experiment.)

Raferences

Durbin, P-W. Plutonium in Man: A Teesnty-Five
Year Review. Berkeley, Lawrence Radiation Lab-
cratory, LICRL—20850, 1571,

Duirbén, P.W., "Plutonitem in Man: & MNew Look af
the Old Data" Chapter 7.2 In Radiobictogy of
Plutonium, edited by B.J. Siover and W.5, Jee,
Salt Lake Clty: The J.W. Press, 1972 pp.
459530,

Langham, W.H., H. Basselt, P 5. Hams, and
R.E, Carter, Distribution and Excrafion aof Plufo-
L Admindstared Infravenously fo Man. Les
Alamos: Log Alamos Scientific Laboratory,
LA-1151. Republished in Haaith Physics. Vol.
38, 1880, pp. 1,031-1,080.

Stannard. J.N. Radioactivity and Health: A His-
lory. Office of Sclentific and Technical Informa-
tion. 1988, p. 350-355. O

PemENTS IM & siate mental hospital were Injected
with radbum as an axperimental therapy for men-
tal disorders. The experiment appears o have
| been conductad al tha Elgin Stale Hoapdtal, in
Elgin, IL. between 1931 and 1933. Documents
incheate that 0 10 250 mécrograms ol radlum-228
| {Ra™*) were injacted. This axpardment occumed
| prior 16 the establishmant of the Argonne Na-
tional Leboratony and the U.S. Atomic Energy
| Commission, Argonna MNational Laboratory later
collected records and attempled o locate the
sublocis. Researchers bolleved that if the pa-
tienis could be located and body content mea-
suraments mada in tha 18508, a vakd retantion
curve for radium in humeans over several de-
cades coukd be consfructed. Argonne MNational
| Laboratory made all iater measurements, [his
informafion was useful for mdiation protection
guidelines for alpha parlicks emitiers.

The records contain information mgardsng ra-
diurn content of the located sublects, medical
information relating to the subjects’ admission 1o
the hospital, pedodic medical examination re-
sults, and causes of death and death certificatas
| for deceased subjects. {Previcusly described In

| #31 on the original list of 48 experiments re-
leased by DOE in June 1954)

|Hﬂ|mll

Rowland, R.E., A.F. Stahney, and H.F. Lucas.
| “Dose-Response Relationship for Radium-in-
ducad Bone Sarcomas.” Heaith Physics. Vol 44
| (Suppl. 1), 1983, pp.15-31.

| Loonay, W.B., R.J. Hasterlik, and A.M. Brues. "A

| Clinical Investigation of the Chronic Efects of
Radium Salt Adminsterad Tharapautically,™

| American Joumnal of Roentganology, Radium
Therapy, and Nuclear Medicine. Vol. 73, 1955,

| pp. 1,008-1,007.
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Narris, Speckman, and Gustafson. “Studies of
the Metabolesm of Radum in Man.” Amencan
Journal of Roentgenology, Radium Thampy, and
Nuclear Madicine. Vol. 73, 1955, p. 785.

Miler, C.E., R.J. Hasterlik, and A_J. Finkel. The
Argorne Radium Studies, Summarny of Funds-
mental Data. Chicago: Argonne Malional Labora-
lory mnd Argonre Cancer Ressarch Hospital.
AML—T531 and ACRH-106. O

THis sTUDY was conducted by the Haalth Division
of the Melallurgical Laboralory at the University
of Chicago al the University Hospital's Hematol-
ogy Clinic (six patients) and at the University of
Minnesota (one patiant). Five patienls were ad-
ministersd 15 to 40 microcures of phosphorus-
32 (P®), and two patients were injectad with un-
detarminad amounts of P in a study of the me-
labollsm of hamogiobin in man, These expari-
ments took place betweean Oclober 1944 and
June 1845, This study was supporisd by the LS,
Atornic Enemgy Commission. (Previously de-
geribad in 110 on tha onginal lis) of 48 axpar-
ments releasad by DOE in June 1994)

References

Schwanz, 5., E.J. Katz, LM, Porter, L.O. Jacob-
son, and C.J. Watson, Studies of fhe Hemolyiic
Effect of Radiation. Chicago: Metaiurgical Labo-
ratory, CH=3760, July 10, 15446, National Ar-
chives and Records Administration, Record
Group 326, U.5. Atomic Energy Commission,
MED/AEC, Metallurgical Laboratony/Argonne
Mational Laboratony, CGlassified Comespondence
Files, Box 23X, 2 ol 4, Folder 851. O

In May 1946, =ix male employees of the Metalur-
gical Laboratory of the Manhattan Enginear Des-
irict in Chicago drank a water solution contalning
about 0.18 nanocurie of plutonium-230 (Pu™),
The purpose of this study was to invesigate the
gastrointestingl absorption and fecal axcration
rate of ngested plutanium. Researchers also
hopad to use the maults o Imgrove the intenpre-

130

tation of previously collected data on persons
occupationally exposed to plutenium. Participa-
tion i this expenmant was voluntary, and the
amounts of plutonium ingested were sufficiantly
low 10 be barely delectable in urne and fecas
with instrumentation availsble in 1948, At least
wao of the subjects ware sill alhve in 1954, [Prewi-
ously described in #7 on the onginal kst of 48
axperiments released by DOE in June 15994)

Refersncen

Memorandurm. E.R. Russadl to J.J, Nickeon. Juna
20, 1948, U.5. Depariment of Energy, Chicago
Operations, Center lor Human Radicbiology, Plu-
tonium Documents. O

THS STUDY WAS CONDUCTED by the Argonne Na-
tiorat Laboratory in 1947 in Chicago. Twalve hos-
pital patients were Injected ntravenously with
arsenic-78 [As™), administerad as potassium
arsenite, o siudy the uptake, retention, distribu-
tion, and excretion of arsenic. The subjects in-
cluded five males and seven lemalas, all be-
iween the ages of 18 and &7 yvears and hospital-
ized with leukemia, Hodgkin's disease, polycythe-
mia rubra vera, melanocarcinoma, and cams-
noma of the parmtid. Amounts of As™ adminis-
tered wore 0.5 o 15.4 milkcuries. This study

- showed that As™ rapidly distributed throughout
[ the body, falled to localize in lumors or lymphatic

tisswe, and was rapidly excreled in urine and via
the intestinal tract, The study was supported by
the L3, Afomic Energy Commission. {Previoushy
describad in #1171 on the ongenal st of 48 axpan-

| ments released by DOE in June 1904)
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THIS STUDY WAS CONDUCTED &t Argonne Nabonal
Laboratory, in the early 19508, 1o test and call-
brate a sodium lodide scintillation counter, Three |
individuals ingested a few microcuries of sodium- | A

24 (Na™) and the sodium iodide scintillation In 1950, BrookHAVEN MNational Laboratory con-

counter apparatus was used fo datermine the ducted & study on the use of indine-131 ("™} 1o
gamma-ray activity of Ma™ in the subjecis, The | ireat patents with matastatic carcinoma of the
three subjects were Argonne amployees, | thyroid or with Graves' dissase. Patients for the
Aet | study were sent to Brookhaven from Mamorial

| Hogpital in New York City. In the study, a thera-
Marmalll, L.D., C.E. Miller, P.F. Gustalsan, and peutic dosa of 4 1o 360 mllicures of 1™ was

R.E. Rowland, “The Quanititative Determination givan to patiens; the axact dose depended in

of Gamma-Ray Emifting Elemenis in Living Par- | perl on tha number of moelastases and on pravi-

sons.” American Journal of Roenigenciogy, Ra- | ous radation treatment. Graves’ disease patients

dicim Thermapy, and Nuclkear Medicine. Vol, 73, who were unsuitable for surgical therapy were

Mo, 4, April 1955, p. 661-866. O | treated with I'™ in doses of 8 to 20 milicunes.
The patients were monitored for hamatological

' damage. Metabolic studies ware also conducted,

including study of the effects of radiation dosa on

. renal tubular function, Twelve patients partici-

I 1962, A STUDY was conducted on the uptake of | Pated in the study, ranging in age from 15 1o 83

thymidine labeled with tiium (H') by human tu- | years oid Of the 12 patients, 8 were lemales.

mors, This study was a cooperative effort be- | The study was conducted in conjunction with the

tween the Departments of Pathology and Sur- : Memorial Hospital and was lunded by the LS,

gery, Northwestern University Madical Hospital, Atomic Energy CGommission,

Chicage, and Argonne National Laboratory. Four | pagecances

male patients, betwean the ages of 54 and 69

years old, were indudad in the study. Three were ! Mamomndum. L.E. Farr to BNL Commities on

in the terminal stages of various forms of cancer. | Use of Radioactive lsofopes in Human Studies.

All subjects ware infected with 10 microcuries of | January 20, 1950, Brookhaven Nalional Labora-

H'-labeled thymidine prior to their previously | tory Projact H-1. Brookhaven National Labora-
scheduled surgery. Sarmples consisting of tumor fory, _E:Il_n-nr Research Centar, Bidg. 490, Human
and normal abdominal lissues wera remaved Medical Research Protocols.

during surgery. Samples were also collected dur- | pemomndum. BNL Committee on Uise of Radio-
ing the autopsies of the ferminal subjects. The | oive Isolopes in Human Studies, January 20,
results showed similar growth in both cancerous | 190, Brookhaven National Laboratory Project
and noncancerous cells, a finding that was in H-1, Brookhaven National Laboratory, Clinical
sgresment with previous animai stuxdies. This Research Center, Bidg, 480, Human Medical
project was partly funded by the U.S. Alomic En- | peconmh Protocols.
ergy Commission. (Previously deacribed in #9 on
the original list of 48 experiments released by Fam, LE. "Observations of Renal Functon in Pa-
DOE in June 1994) | fients Receiving Intemally Administered Radinac-

| tive Isolopes.” from Symposium on Radiobialog),
o AAAS, Cleveiand, Ohio. December 30, 1950. O

Bagerga, A., G.C, Henegar, W.E. Kisisleski, and |
H. Lisco. "Uptake of Triiated Thymidine by Hu-
man Tumors in Vive,” Laboralory Invesiigaiion,
Vol. 11, No. 5, May 1862, pp, 360-364. O
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SRS | Co0ve. J.T, LE Far, WH Swee. nd 15,

BrooxHavEN Nanoual LasoraToRY conducted
boron neutran caplure therapy (BNCT) on 45
patients from 1851 to 1861. The patients all ware
suflaring from aggressivwe and otherwlse unireat-
able types of brain tumers, such as ghoblastoma
multiformes or malignant glioma; ail had recelved
convertional radiation treatments. The purpose
of BNCT was 1o attack mare precisely the tumors
with radiation, destroving the umor cefls. The
patients were injecled with a discrete amouni of
boron that was intended to deposit in the tumor.
The tumars were than bombarded with a beam
of neutrons that was directed to the boron and
thus aimed a! destroying the tumor. The results
of this therapy were unsuccessiul. Patients who
were treated with BNCT generally lived only as
long as those patients, with the same types of
brain tumors, who were tneated with conventional
radlation thermapies.

This work was funded by tha LS, Atlomic Enargy
Commission. Currently, advances in lschnology
allowing for greater precision in thia technigue
have brought about the returm of BNCT, As a re-
sult, Brookhaven is curmently performing the ther-
apy. (BNCT was relerenced in the Markay mport.)
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cer, Vol 8. No. 3, May=June 1955, pp. 601-615.

Farr, LE.. W.H. Sweet, LB. Locksley, and J.8.
Roberison. "Neutron Capture Therapy of Glio-
mas Using Boron.” Transactions of the American
MNeurological Association, 1854, pp. 110-113.

Memarmandum, L.E. Fam. February 26, 1851,
Brookhaven Mational Laboratory Project H=15,

i Brookhaven Mational Laboratory, Clinical Re-

search Center, Bidg. 490, Human Medical Re-
saarch Protocols.

Lettar. DL Suthadand 1o L.E. Farr. May 23,
1953. Brookhaven Mational Laboratory Project
H-15, Brookhaven National Laboratory, Clndcal
Regaanrch Center, Bidg. 430, Human Medcal
Ressanch Profoocls. O

SCIENTETS AT BROOKHAVEN Mafional Laboratory
conducted a seres of experiments using a group
of young children sulfering rom nephrotic syn-
drome (kidney dissase). In 1951, eight of these
children, aged 2 1o & years, with renal funclions
varying from 14 to 225 percent normal and with

| wvarying degrees of edema or lack thoreod, ware
| studied after administration of lodine-131 (1",

A unliorm abdity by the Bwrold gland o axtract

| redicachve odine from the blood was nofed, The

maximum upiake by the gland varied from 30 o
&0 percent of the administered doses, which
ranged from 3 to & microcurles. The dala was
evalualed against comparable data abtained m
normal children, The scientists concluded that
there is no impalment of the thyrold gland in its
ahility to take up sodine in young children with the
nephrotic syndrome.
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haven Natonal Labomtory, p. 119, Brookhaven
Mational Laboratory, BNL Medical Dept., Bidg.
480, Annual Perodic Repons, O

From 1852 1o 1853, the fotal volume of axtracel-
Iufar fluids in 15 humans was studied at Brook-
haven Mational Laboratory, Five chronkcally @
hospital patients were injected with chiorine-38
{CP") and sodium-24 (Na™). Ten other patients
wene injected with CI™ and bromine-82 (Br¥),
Total radintion doses were planned so that the
weekly dosae limit of 0.3 rad would not be ax-
ceaded, Blood samples wene drawn &l various
times after mjection and the radioactivity mea-
sured. During the course of this expermant,
urinie, red blood cells, pleural fluid, gastrointest]-
nal fluid, and spinal fluid were also measured for
CI® and B, The subjects were considerad to be
*normal” for purposes of this study. The U5
Atomic Energy Commission funded this study.
(Previously described in #3 on the original list of
48 gxperiments released by DOE in June 19594)
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February 3, 1953, UL3. Department of Energy
Archives, Record Group 328, LS, Alomic Enargy
Commigsion, Divigion of Biclogy and Medicine,
Box 3358, Folder 14, O

BRooKHAVEN NATIONAL LABDRATORY conductsd

an expaniment in 1954 on nephrotic children o
study the rales of exchange ol sodium in adama
fluid, in ascitic fluid, and in the biood plasma.
Sodwm-24 (Na™) as sodium chioride was in-
jectad intfravenously and the plasma Na™ disap-
pEarance cun/e was analyred and compansd to
the Na* appearance curves in the two flulds. It
was found that in both fluids the ratio of (a) the
rate of change of the Ma™ concentration 1o (b)

Chapter 3, Human Radiation Experiments—Brockhaven MNational Laboratory

| the difference betwean the Na™ concaniration in
the plasma and thal in the fluids increased with
time during the first few hours after inpaction.

I Aefarences

Robertson, J.5. "The Tumover Rate of Sodium in
Edema Fluld and Ascites.” in Fedemation Prg-
ceedings of the American Sockety for Experimen-
tal Pathalogy. Vol. 13, March 1954, p, 442,
Robertson, J.5. "The Tumover Rate of Sodium in
| Edema Fluid and Ascites.” Quarierly Progress
Repor! April T=June 30, 1854, Uplon, NY: Brook-
haven National Laboratory, p. 50, Brookhaven

| Nationai Laboratory, BNL Madical Dept., Bidg.
480, Annual Periodic Reports. O

Ix 1854, Brookhaven National Laboratory con-
ducted metabolic studbes in humans with 1™-
tagged serum albumin, In prior studies, plasma
protein fractions labeled with 1™ had been ad-

[ ministéred 1o both normal sublects and to pa-
tients. A gamma spectrometer was constructed
o determine transfer rates of locally injected |™

| serum albumen and other substances tagged with
gamma-amitting solopes.

In this study, The bickogical half-ie of ' -abaled

| human albumin was determined by two mathods.

The 1irst mathod was The calculation from sarum

and urine samplas folowing injection of 50

| microcures of I'", The secand mathod used the

whole body gamma spectrometer o measure the

amount of |abal present in the body &l staled inter-

vals fallowing mjecton of 8.6 microcunas of '™,

| Plasma-specific activity and uriinary excretion were
followed up o 80 days following injection. The rale
of disappearance of the labaled albumin was mea-
sured in two patients. The first was a 49-year-okd

| woman with chronic cystic masttls; he second
was a 40-yaar-old woman who had previously had

| & mastectormy. This resesanch was suppored by

i tha LS. Afomic Enangy Commession.

Lippincoit, 3.W., 5 H. Cohn, .S, Roberison, and
LE Farr. "in Vo Maasurement by tha Whale
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Body Gamma Spectrometer of the Degradation
Rate of I Labeled Normal Albumin,™ Laboratory |
Investigation. Vol 10, PL 1, May-June 19861, pp.
481-491,

Lewalen, C.G. “Studies in Humans with I'" Se- |
rum Albumin.” Quariedy Progress Report July
1-Sepiember 30, 1954, Upton, NY: Brockhaven
Mational Laboratory, p. 51, Brookhaven National
Laboratory, BNL Medical Dept., Bidg. 490, An-
nual Periodic Reports.

Cohn, S.H. "Whole body Counting.” Quartedy
Progress Report Aprll 1=June 30, 1253, Upton,
NY: Brookhaven Nalional Leboratory, pp. 4142, |
Brookhaven National Laboratory, BML Medical
Dept., Bidg. 480, Annual Periodic Reports, O

af Clinlcal investigation. Vol. 37, No. 2, February
1858, pp. 172-184,

Gitin, 0., C.A. Janeway, and LE. Fam. "Studies
on the Metaboksm ol Plesma Proleins in the MNe-
phmotic Syndrome: Albumin, Gamma-Gilobulin and
Iron-Binding Globuln" Joumnal of Clinical Investi-

pation. Viol. 35, January—lune 1958, pp. 44-58,

Gitlin, D, C.A. Jansway, and LE. Far, “Studies
an tha Melaboliam of Plasma Proteins in the Ne-
phrofic Syndrome, L Albumin, Gammaglobulin,
and Iron-Binding Globulin.® Quarterly Progress
Report January 1-March 371, 1856, Ugton, NY:
Brookhawven Mational Laboralony, p, 52.
Brookhawen National Laboratory, BNL Maedical
Dept., Bidg. 480, Annual Perodic Reports. [

TH= sTUDY was conducted at Brookhaven National
Labomatory from 1855 10 1856. The subjects wene
six children in various phases of the nephrotic syn- |
drome, including one child who had recovered
from the liness, and nine nomal subjects, consist-
ing of B men and one woman, all betwesen the
ages of 21 and 29. These subjecis were ghven
infravenous fracer doses of radiciodinaked human
plasma albumin and radiciodmalesd human
gammagiobulin. Three of the chitdren were then
given intravenous injections of radiclodinated hu-
man iren-binding globulin. The amount of activity |
adminmstered was not o exceed 1.5 microoures
per kilogram of body weight.

The disappearance of specific mdiciodnated
plasma protein from circulation and ite cumula- |
tive appaarance in the urine were studied; the
urinary axcreticn of nonprotein radioioding was
also imvastigated. This study was suppored by
grants from the Natlonal Institules of Health, the
United Siates Public Haalth Servica, the Muscu- |
lar Dystrophy Association of Amerdca, the Playtex |
Park Research Institute, and the U5, Alomic
Energy Commission,
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In 1857, a7 Brooknaven National Labaratory,
Studies were camied oul o investigaie carbon
aceiate metabolem. Fory o 100 microcuries of
1-C"Habeled acetate or 2-C''abeled acetale
ware intravenously injected info human subjects.
Diabatics, who had fasted and were danied insu-
lin &n the day of the sxpadment, ssrved as sub-
jects. Both stable and unstable diabetics were
used in this exparimant, including a 12-year-old
gifd who had fasted for 15 hours and had re-
celved no insulin on the day of the experiment.

After medical stafl administered the intravenous
irace dose ol C'*-labeled acetats, metabolism
products as tngh/ceddes, cholestercd, ketone
bodies, glucose, pynuvic and alpha-ketoglutarnic
acids, and carbon dioxide were isolated from the
blood, urine, and breath, and analyzed by C™
content. The siudy was supponad by the LULS,
Alomic Enargy Commission.
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1858, pp. 248250,
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tery Progress Repont July 1-Ssplember 30, 1857,
Upton, NY: Brookhaven Mational Laboratory, p.

35. Brookhaven National Laboratony, BNL Medical
Dept., Bidg. 480, Annual Periodic Fleports. I

Shreeve, W.W. and A.R. Hennes, “Effect of Adre-
nal Starokd Hommones on he Metabolism of 2-C™-
Pyruvate i Diabetic Humans.” Ouariary Progress
Reaport July 1-Sepiember 30, 1857, Upton: '
Brogkhaven Mationsl Laboratory, pp. 36=37.
Brookhaven Mational Laboratory, BML Mescal
Dept., Bidg. 480, Annua! Perodic Reports. O |

one of the male subjects suffered from hyperten-
gion, Nina of the subjects moeived infravenous
mjactions of the isotops; wo wene studied sier
oral adminstration of Mg™. The intravenous dos-
ages, which ranged from 20 1o 104 microcunes,
wore slowhy administerad 1o prevent toxic symp-
toms. Excretion rmates were analtyzed by measur-
ing Mg™ in urine and siool spacimans. This study
was conducted with support from the U.S. Atomic
Energy Commission.
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Silver, L.J. Robertson and LK. Dahl. “Magne-
sium Tumowver in the Human Studiad with Mg™."

| Joumnal of Clinical Investigation. Vol 39, Febru-

in 1957, Brookhaven National Labomatory con-
ducted human metabolic studies with the isotopa |
manganese-54 (Mn™). This study was the first 1o
use Mn™ in human subjects, Manganese had |
been assurmed o participate indirectly in hemato- |
poiesis (blood formation). Two or more patients
ware injacted with Mn* and followed to deter-
mirse body surtace, blood mdicactivity, and ax-
cration rates. Blood taken from one of the pa-
fimnts 86 days after injaction contained almos! ha |
entire radioactivity in the red call fraction. This
research was suppontad by tha LS. Atomic En-
ergy Commlssion.
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W 1858, Brookhaven Mational Laborstary con-
ducied studies on the turnover ol beta- and
gamma-globulins labeled with iodine-131 [1™7).
The investgatons used bolh the commentional
mathod of blood and urine sampling and a naw
technigue that used tha whole body gamma
spectromaler, Tha new dovico allowed sciantists
to measure the retention of labeled giobulins over
long pariods of time following administration of
low levels of isotopes, particulary intemally de-
posied gamma amiters,

One patient parficipated in these studies; he was
placed in the whola body counter 34 mes. The
subject was a multiple myaloma patient who was
injected with the 1'""-labeled globuling on three
occasions. The amount of odine activity in tha
labeled globulins ranged from 17 10 50.16
microcuries. The study was suppored by the
U.S. Atomic Energy Commission.
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In 1858, Brookhaven Nabional Laboratory used
magnesium-28 (Mg™) to study the in vivo distr-
bution and refention fupction of magnasium |n
man. Ten adults—3 males and 7 females—wers
studied ai ihe metabolic wards of the Brook-
haven Medical Research Center Hoapital. AR but

Labeled Globulin Tumover by tha Direct Whole
body Counfing Technique.” Joumal of Clinical

Investigation, Vol, 40, January-June 1961, pp.
887-702.
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Lippincott, S.W., W.L. Hughes, and 5. Korman.
Tumover of Labeled Globuling as Comelated

with Serum Electrophoretic Patiern in Multipke
tyaloma.” Bubatin of the Medical Deparimant
July 1, 1958, Upton, NY: Brockhaven Mational
Labormiary, p. 18, Brookhaven National Labor-
tory, BNL Medical Dept., Bidg. 430, Annual Peri-
odic Raports. O

BTUDES WERE carried oul at Brookharesn Mational

Leboratory to study the matabolc pathways by
which human subjects in various metabolic
states lomm glucose. In this siudy, the subjects
were three men with bronchogenic camcinomsa,
thres male diabetics, and one 13-year-old femala
diabatic.

On the day of the experiment, the subjects were
deniad food and insulin and then were njected
with C"-acetate. Carclnoma patients recaived
200 microcunies; diabelic patients receed from
A0 to 100 misocures os & aingle 1- bo 2-minule
imjection. Breath samples were collected and
gnalyzed. Some of theae patients participated in
miultiple studies.

In & relslad study, two moderalsly dinbetic sub-
jects fasted and were given by mouth 0.5-1.0
grams of C"-labaled athanol per kilogram of body
weight. The blood and urdnary glucose ware iso-
latad. Tha resulta indicated thal in one patient
about 1 percent as much C™ was present in total
body glucose as had been excreled as CO, after
2% hours. In the other patient about 2 percent as
much was present. Both patients had excreted
about 25 percent of the iotal administered G by
the and of 24 hours, This research was parthy sup-
poried by the U.S, Alomic Energy Commission,
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in Déabetes by Means of Carbon-14." Quartery
Prograss Report July 1-Septembar 30, 1855.
Upton, NY: Brookhaven Mational Laboratory, p.
45. Brookhaven Natlonal Laboratory, BNL Med-
cal Dept., Bldg. 430, Annual Periodic Reports. O

IN 1958, & Brookhaven Matonal Laboratory, dia-
betic and nondiabetic patients were given intra-
venous injections of 40 to 150 microcuries of
lactate or pyruvate labeded with carbon-14 (C').
The injections were fofowed by sedal analysis of
blood glucosa for C* content. Subsequently,

| ghycogen was injectad in an attempt to estimate

ralative ghcogen labeling, Seven diabale and
three nondiabelic sublects were used in this
study, The sffects of insulin, tolbhulamide, and
glucose load were also studied in the same pa-
tlents, This study was funded by the U.5. Atomic
Energy Commission.
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THES ETUDY WAS SCONDUCTED in 1958, 5t Brook-
heven Mational Laboratory as pan of an investi-

| gation of H-thymidine as a label for DNA of pro-

iferating calle in vivo and in viro systems. In this
study, H-thymidine metaboliam was studied in
selectod patlents following ntravenous injection.
All patients were bayond reproductive age and
wen [udged to have shor life expeciancies. In
two control patients with nomal hematopolesis




—_—

{blood-tormation), H*-thymidine repidly cleared |
the plasma and distributed in a volume as large
a5 total body water within a few minutes after
injecticn, Two of the subjects selected for this
nitial investigation were pabients with brain tu-
mors, judged to have short Me expectancies and |
to be in hemopoietic equilibrium at the ime of
study. This research was supporied by the ULS.
Atormic Energy Commission.
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A RESEARCH COLLABORATION in the eary 19708
between Brookhavan Nationa! Laboratory and
Vierwoard Hospital in Pretora, South Alrica, re-
sulted in a study of ascorhic acid (Vilamin C) la-
baled with carbon-14 (G") metabolism in Baniu
tribesmen with e disease called hemosiderosis.
This diseass is similar to scurvy and s common
among the South Alrican Bantu. It involves axces-
sive inon accumuiation and Ealliure o utilee ascor-
bic pcid. Ths research was conducied o deler-
mine the mefaboism of ascorbic acid, Four adult
Bantu men who had been diagnosed wih hemo- ‘

sidencsis and scurvy participated in this study

Ascorbic acid labelad with carbon-14 was glven
orally, after which biood samples, urne samples,
and respimiony GO, samples wamn collectad and

analyzed. The results indicated that most of the | k

C" was oxcrated primarily by respiration and seo-
ondarily in the urine. This work was jointy sup- |
ported by the U1.S. Atomic Energy Commission

and the South African Atomic Energy Board.
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Hanlord Sites

In 1863, LK from dairy cows fed iodine-131 (1)
was consumed by esght General Electric/Hanford
workers gither as a single dose or as several
daily doses, During the study, the amount of io-
ding in the cows' diet was increased from S milli-
grams per day tc 2 grams per day. Tha resulting
uptake by the human thyrold was determinad in
Hanlord's whols body countar facility. Partci-
pants were Hanford scientists who volunteered to
dnink tha milk and be counted ovar a panod of
about one month. This work was supported by
the U.S. Atomic Energy Commiasion, {Previausly
geschbad in #41 on the ongimal Bst of 48 expen-
menis rdeased by DOE in June 1894)

Watson, E.C., 1.C. Nelson, D.H. Wood, R.O.
MeClellan, and LK. Bustad, “Effect of Varying
Stable lodine in Diets of Cows Fed I™ on Uptake
of I'" in Man Drinking the Milk—An Abstract.” in
Biology of Radiciodine: Propeedings of the
Hanford Symposium on the Biplogy of Radiolo-
ding, Richland, Washinglon, July 17-13, 1964,
Cdord: Pargamon Press, 1064, p. 339,

Handwrittan Monihly Report, J.K. Soldat to A.F

Foster, July 1963, Washington State University
Tr-Citles Campus, PHL, DOE Richiand Public
Reading Room, 'Y, Open Shelving,
PMNL-5369-DEL. O

In JuLy 1863, Hanford Laboratory conducied a
study that involved the release of 120 micrg-

curies of kdine-131 {I'™) into the environment
These releases wera designed o characiesize
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the dispersion of radiaiion fo the envircnmeni
The purposa of the axperimant was o enable
scienfists fo study how the radioactive iodine
spread In turn through the air, soil, and vegeta-
thon, and how it affected animals. Two volunteer
human subjacts (Hanford employeas), were sta-
tioned in the axpectad path of the radiation doud.
These subjects intentionally inhaled '™ from the
meleasa and ware subsaquently measuned for
thyroidal uptake of I'*. These experiments were
parformad under contract with the U5, Atomic
Energy Commission.
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for the First Hanford | Field Release Test”
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versity Tri-Cities Campus, PNL, DOE Richiand
Public Reading Room, I'", Open Shalving.
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ldaho Sites

From 1965 1o 1972, as many as 18 employees
al the U.S. Atomic Energy Commission’s Health
Services Laboratory at the Mational Reactor
Testing Station in Idaho voluntarily swallowed
radicactive materal, or inhaled radicactive noble
gasas, priof 1o baing placed in whala body coun-

tors. The following radionuclides were usad in the |

sxpariments: Ar*', K, Mn®™, Co™, Zn™, Kr*™™,
z'r“_llmﬂ-‘ H“'H‘ Au‘ﬂ:ﬂ-_ |H11 'E:Eiﬂ. xﬂjﬂ. c‘ﬂﬂ"
and Ce'*. In most of the ingestion cases, the

na

| radioactive matarial was encapsulated in plastic

80 that no radicactve material was absorbed inio
body lissues. These measurements were pear-
formed to develop and evaluate new whole body-
counting equipment and fo calibrate that equip-
ment. The whole body-counting equipment was
used 1o maasune the amount of radioactivity in-
side the body of occupational radiation workers
exposed o radsoactive material. Policias for con-
ducting these experimenis imited radiation
doses o voluntears to levels below the cooupa-
lional radiation-prolection guidelines in effiect at
the time. (This expanment was referencead in tha
Markey repor. )

Heferences

Anderacn, J,|. and D.G, Glson, *A Rotalional
Technique for Assessing Quantity and Distribu-

| tion of Body Radioactivity.” Health Physics. Vol,

13, 1967, p. 719.

Oison, 0UG, "A Direct Calibration Using Gamma
Spectromatry for Measuring Radioactivity in Hu-
mans.” Health Physics, Viol, 14, 1968, p. 438.

Howard, LE., J.H. Spikerd, and M. Wikhalmsen.
"4 Human Radioactivity Counter and Medical
Van.* Meaith Physics. Viol. 21, 1971, p. 417.

Anderson, J.1. and D.G, Olson. "Compulerized
Helical Scanning to Determine the Location of
Specific Nuclides In the Human Body." Health
Physics. Vol, 23, 1972, p. 325.

Sin, C.W. Some Guidelinas for Studies [mwoiving
Internal Adminisiration of Redicactive Materials
to Human Volurleers. [daho Falls: Idaho Opera-
tions Offica, US. Alomic Energy Comm|saion,
IDO=12058, October 1988, O

ATosic ENERGaY COMMSSION scenlisis and other
professionals af the Malional Reactor Testing Sia-
fion in Idaho conduciad the Controlied Emvron-
mental Radioiodine Tests (CERT) fo study the
transpon of radioloding through e air-vegetation-
cow-rnili-human food chain from 1963 through
1888, Five of the 24 CEAT tests invalved expo-
sure of volurtears o odine-131 1o study the trans-
port of radioiodine to and through the human body,
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In the first test—CERT Mo. 1—seven individuals
consumad milk from a cow thal had grazed in a
pasture where the radiclodine was deposited,
and thair uptake of radicsodine was delormined
by thyroid gland monitoring. Average thyrold
doas was 0.30 rad; the maxdmum thyroid dose
was 0.63 rad. In CERT Nos. 2, 7, and 10, three
individuals, seven individuals, and one individual,
respactivaly, ware reporiedly exposed during ra-
diniodine releases over the pasture o delerming
their uptake by inhalation, The number of individ-
uals involved in a similar inhalation expeniment
during CERT No. 11 was not fisted in publizhed
mports; however, whole body-counting logs indi-
cate that 10 individuals wene apparantly invohed.
Thyrodd doses from inhalation durng CERT Mo, 2
ware no greater than 0.015 rad, and the reported
thyroild activity observed during CERAT No. 7 was
agbout the same as that in CERT Mo, 2. Thyroid
doses o voluntesrs were not reporied for CERT
Nos. 10 and 11. Tha voluniesrs war employess
of the U.S. Atomnic Energy Commission. (This
oxpoenment was referenced in the Markey report.)
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Lawrence Berkelev Laboratory

BeTwEEN 1836 AND 1047, patients with vancus
types of leukemia were treated with
phosphorous-32 (P™) with and without supple-

| mental x-ray treatments. Approximately 129 pa-

tients with chronlc myelcgancus lsukemia and
100 patients with chronic ymphatic leukemia
wans traated at the Radiation Laboratory and tha
Donner Laboratory of the University of Calformia
In Barkelay and San Francisco. Previousty it had
been demonstrated that mdiophosphorows con-
centraled in the bone marow and soft tlssus of
leukemic mice. Therefore, it was axpected that
P* would provide a highly localized radiation
source for human leukemc patients.

Both studies employed similar average dosas of
1 1o 2 microcures per week for 4 to 8 woeka,
although higher doses were also included. Ap-
prosimately half of the patients studied previously
received x-ray treatment. It was found that P*
ireaimeant increassd the quality of lile lor chironic
myelogenous leukemic patients, but did not pro-
long the duration of ife. In the case of chronic
lymphatic leukemia patients, the quality of e
was improved and the duration was prolongad,
Based on these findings, an unspacified number
ol chronie lymphatic patients were treated with
P through 1980. This ressarch was partly sup-
pored by grants (rom (ha Intemational Cancar
Ressarch Foundation,
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AN EXPERIMENT WaS conduciad |n 1842 af the ‘
Radiation Laboratory of the University of Calfor-
nia, Barkeley, on the uptake of radiostrontium by
bone lumors. Strontium-89 (5¢%) was adminis-
fered o six subjects prior to blopsy or amputa-
tian. Tssue samples were collected and ana-

lyzed to determine the Sr™ uptake. The sublects
consisted of five males and one female, ranging

in age from 8 1o 54 years, Five of the subjecis
recenved intravenous injaction solutions which
ranged from 326 to 1,482 mecrocuries. The sixikh
subject was given 1,183 microcuries of Sr** ‘
orally. This experment showed that Sr™ had
tharapautic value in treating certain typas of bone
cancers. Some of these cancer patiants also
received therapeutic amounts of SF™ (a few
millicuries), but details are not available. This
reaaanch was aupported by the Rockafellar Fown-
dation and the Columbia Fund for Medscal Phys-
ica,
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FrRowm 1944 10 1845, the Aesmo Medical Labora-
tory, University of Calornia, Berkeley and the
Department of Physiology, Columbia University,
conducted & collaborative study using carbon,
The mdicactve carbon was used as a fracer fo
determine whether in the human body carbon
manoode (CO0) oxidizes to carbon dicda (SO0},
The subjects consisted of four men, including
three of the researchers conducting the exper- |
manl. The four man inhaled a relatvely large
dose of CO laboled with carbon, subsequent o
which they breathed ocxygen. During this time,

thair expired CO, was collecied and measured

for radicactvity, the presence of which would

jprove that tha human body could conver ©0 to
00, Galger countars were placed over vanous
parts of the body (high, chest, spleen, and lwar)

o meaasyure the uptake and alimination of GO,

40

The CO oxidized to CO, by the body amounted to
less than 0.1 parcent of the CO logl from the
bilood. This work was supported by the LS.
Atomic Energy Commission,
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INHALATION STUDIES were conducted at Lawrence
Berkaley Laboralory in about 1845 using an ac-
tive smoke containing zirconium-89 (Zr'™). Ona
mambar of the ressarch lsam was tha only hu-

| man subject. The purposs of this expariment was

o delermineg the degree of retention by the lungs
of very finely divided active smoke suspended in
air, The results showed thal almost 100 percent
of the inhalad acthvity (about 0.5 microcune of
Zr'™) was refained within the lungs and upper
respiratory tract. Thés work was supparted by the
LU.5, Atomic Energy Commission. (Previously
described in #30 on the original kst of 48 expen-
ments relsased by DOE in June 15994)
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In 1848, the Uiniversity of California Hospital, San
Francisco, employed phosphomus-32 (F) in




tracar studies io devalop a new diagnosiic proce- |
dure for distinguishing between makgnant and |
benign breas! tumors, Twenty-five female pa-
fients with breast tumors were included in the
study. All patienta had been scheduled for sur-
gery. Each patient was intravenously adminis-
tered 300 to 500 microcuries of P* as sodium
phosphate 24 or 48 hours prior to surgery. Sur-
fnce moeasumments ware made over the tumar
end over a conirol area on the opposite normal |
breast, 2, 4, 8, and 20 hours after the injection of
P, An increase in counts was found over the
surface of malignant fumors, whereas counts
were not elevated over benign tumars. The ma-
Fgnancy of tha tumor was determined by surgery.
Results indicated that P* might be used as a |
demgnostic procedure for breast cancer, excapt

for very slow-growing or deep-sealed cancers.
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In 1948, at the University of Califormia San Fran-
cigon and the Crocker Radiation Laboratory, Lini-
vergity of Calfornia, Berkeley research was car-
nad out to study the depasition of zirconium ina
human subject. The subjact, a 55-year-old fe-
male patient with a reticulo endothelial tumor that
had arsen in the spleen and then metastasized
io the fwar and left leg, was given a test dose of
Zr'*, This was administered intravencusly as an
ischonic saline solution 24 hours prior to 8
midihigh amputation of the et lag. This subject
was administered 1.76 millicuries of Zr™ in safine |
by intravanous injsction 24 hours prior 1o &
schadulad midihigh amputation of the laft leg.
Samplesa of the tumor, &8 wall 58 normal lssus,
were later oblained from the limb for Zr* assay.
The tumor was found 1o have greater uplake of |
Zr™ than the normal tisswes of the body. Exiemnal
counting 2 hours after the Zr* injection shawed
that the liver contained about 950 percent of the

iotal measurable deposition and the tumor had
about 10 percent of the total deposifion, This
study was supporied by the LS. Alomic Energy
Commission.
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THIS EXPERIMENT was conductad in 1847 at the
Crocker Radiation Laboratory, University of Call-
fornia, Berkeley and the University of Calfomia
Medical School in San Francisco. The experiment
sought to determine the distribution of mustand
and lewisie in skin and eye tHesues. Thess fwo
chemical-wariare gases were beled with radicac-
e sulfur (5™) and radicaciive arsenic (As™).
Small areas of the skin of four normal sublacts
were gxposed (o the wo labeled gases. Two ax-
periments were parformed with mustard gas la-
baled with 5, The first invobved a 10-mimnute ax-
posuie o 475 micrograms of Bbalaed chemical; the
sacond, a 15-minute axposune o 475 micrograms.
in both cases, the exposad arsa was 0.43 squan
cantimatar and bopsy specimeans of fhass areas
were taken 24 howrs afier exposure.

Two sxparimants ware also parlormed on lews-

| e labeled with 10 micrograms of As™; the first

irvobved a 10-minute exposure o 475 micro-
grams of lewisite; the second, a15-minute axpo-
sure 1o 475 micrograma. Tha new echnsguae of
auloradiography was used 1o delermine the skin
layer at which the fixation ook place on tha
biopsiad human skin samples. Lewisile was
found to fix primarily In the epidarmis and mus-
tard gas fixed in both the epidermis and dermis.
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On Juwe 10, 1947, at the University of California
San Francisco, a 16-year-old Chinese make pa-
tient of Chineso Hospital in San Francisco, identi-
fied as Cal-A, with osteogenic sarcoma ol the left
fermur, and general melastases, raceivad an in-
tramuscular mjection of amencium-241 (Am™'),
Estimatod dose is around 0.2 microturie. Tha
same day, two rats were given miramuscular
injections of 1 oo of solution made from the same
gpecifications as tha Cal-A injection. Readings of
tha human subject’s urine and feces were col-
lectad through a1 least June 24, 1847, On June
12, 1947, the subject was amputated at the lefi
midthigh. Samples of the amputation tissus were
dissected the next day, The samples were read
for lsotope uplaks, as the umor was axpaciad 1o
have higher uptake than normal body lissues.,
Studies woere made ol the lumar; the bone lisswe
in which the tumar was found; the surrounding
tissues, both bone and connactive; and the mus-
des. Measurements from the amputated fssues |
ware companed with the rat data; the patient was
dischargad on July 27, 1947. Rat data showad
considerable uptake by the liver; human data
appears to show 13 1o 20 percent uptake by the
bone. The patient died of preexisting allments on
June 15, 1848, The experiment appears 1o have
ber domne 8% 2 CoOMpPATSon 1o previous human
subjects studies Involving plutonium, as data
sheets for Cal-A show standards for measure-
mants sat againsl Cal-1 (a human injscted with
plutonium-238).
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From JuLy 1949 o Apra. 1950 a cooperafive
resaarch projact was conducted by the Depart-
ments of Pesychiatry, Badiclogy and Medicine at

the Unversity of Callomia Medioal School and [
tha Langley Porter Clinic in San Francisco. The
ohjective of this project was to determine

whether thyroid funclion was normal or abnormal

in persons with mental Bness. Sikty-five subjects

141

ware sslaciod (rom the egular in-patient group at
the Langley Porter Clinic. Among the subjects

| ware patisnts with schizophrenia, manic-depres-

sion, mixed psychoneurasis, and anoraxia ner-
vosa, A control group was selected of volunieers
from the clinics, clerical, and medical stafl. Sub-
jects were injected with 150 microcurias of
indine-131 (I""'); subsequantly, the concentration
of I'* in the thyroid was then measured six times
over a 72-hour perod. The test and control
groups underwant madical and psychiatric evalu-
ations , including serum-bound [odine, basal me-
taboliemn, plasma cholesterol, and elactroenceaph-
alogram. No abnomial thyrold function was found
in the group with mental illness and no significant
differences were detected between the patlents
and the conirols in this siudy. This study was
partly funded by tha U.5. Atcmec Energy Comi-
mission. (Previously described in £2 on the angi-
nal kst of 48 axperimants realessed by DOE in
June 1984)
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Dunme THE w0 1840s to the early 1350s, the Uini-

{ | versity of Calfornia Lawrence Berkeley Laboratory

conducted studies on the uptake of sodium-24
(Ma™) 1o evaluate vascular abrormalitins in per-
sons with rheurmnatoid arthritis. Sodium-24 was
adminsiared by infravenous ifeclion, Lsualy
S0-microcune amounts. Systemic transport of Na™
was followed using two gamma Geiger counters:
one in the subject’s hand, the other placed under a
knae, The resulis showed an mpeded blood Tlow
in diseased areas of the body: Uptake of Na™ in




the kreee joint was alen studied after thees patients
drank a solution of sodium chionde |abeled with
Ma™ in watbar,
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FronM 1848 TO THE LATE 18503, the Unkarsity of
California conducted studies involving radicaciive
isctopes using iInmates al San Quentin Prison as |
voluntesr subjects. Shudies included the following:
(&) 1949 1o 1951 studies on red biood call pro-
duction—Blood was drawn from participants, i5-
beled with iron-58 (Fe™), and reinjected into the
nespactive subsects. Four samples wene drawn at
spacific intervals over the next 2 hours. The proce-
dure was repeated for 4 successive days, during
which Fe™-labelad red blood cells were counted.
() 1850: studies on blood volume—Al least 13
participants had blood drewn, labaled with
phosphonus-32 [P®), and reinjecied. Blood volume |
in the sublect was subsaguantly measured. (c) late |
1850n: Studies on red cedl volume—chromium-51
(Cr*} was used as a label o measure red blood
coll volume In 201 healthy pariicipants.,
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THIS RESEARCH was conducied at the Donner Lab-
oratory, University of California at Barkeley, in the
aary 1850s. The purpose of this study was o in-
vestigate the rates and pathways of iron franspor
in the human body, Including the diferences in
iron turnover rates between nomal individuals and
patents with anemia. The subjects consisted of 22
individuaks with anemia and other diseases and 16
nommal indhviduals, From 5 o 30 merocunes of
radioactive iron (Fe™) globuiin was injected intra-
vanously to label the droulating plasma iron globu-
fin. Exiemal radiafion measwrements were made
on the liver, splean, and bore marow wusing a

and whole blood samples were analyzed for Fa™
comtant. The results showed that iron tumover
rates vaned, the exact rate depanding on the dis-
aase stale of the patient. This research was parly
funded by the U.5. Atomic Energy Commission.
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DurinG THE MiD-1840s o the aarty 1850s, the
University of California Lawnance Barkeley Labo-
ratory conducted studies on the uptake of
sodium-24 (Ma™) to evaluate vascular abnormall-
ties in persons with rheumatoid arthritis.
Sodium™ was administered by infravenous njsc-
tion, ususlly in S0-microcune amounts. Systemic
tranaport of Ma™ was followed using two gamma
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Geiger counters: ong in the subject’s hand, the
other placed under a knee. The reaults showad
an impeded blood flow in diseased areas of the
body. Uptaks of Na™ in the knae joint was also
shudiad after threa patients drank a solution of
sodium chionde labeled with Na™ in water,
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N THE EARLY 18505, studies were conducted at
the University of Califomia, San Francisco on
various aspects of thyroid function in patients

with mormal and abnormal thyroid glands., At least |

427 subjects wera studied; of these, af least 25
heahty individuals served as conlrols, 122 pa-
tients had normal thymoid function, and 110 pa-
tents had various thyrold problems, Alter the
subjects drank a solulion conigining approxi-
mately 100 microcuries of iodine-131 (I'"), an
axtemnal gamma counter was placed over tha
thyroid 1o measure the upiake of Adicesdine. A
good correlation was found between high rates of
uptake and hyperhyroidism and betwesn lower
rates and absence of hyperdiyroidiam,

Further research was also conducied o study
aspacts of the physiclogy of the thyroid and other
andocrine glands. Studies were conductad on
obasa patenis, and on adull and child hyperthy-
roid patiants raquiring thyroid stimulating hor-
mone. This research was funded by the U.5.
Atoric Energy Commisgion.
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From 1850 T 1960, the Donner Laboratory at
the Univarsity of Calfornia, Berkeley, in collabo-
ratian with the California State Department of
Public Health and the Bureau of Public Hoaith
Mutrition, conducted a senes of experiments us-
ing potassium-40 (K*) and cesium-137 (Ca'") 1o
| measure body composgition. The experiments
| waere designed o acoumnmtaly detarmine tha -
man body's tofal water content, body fat, protein
contant, and bone mineral content. in all, 2,301
healthy voluniears were used for these experi-
ments, Thoss ndhwduals sach receved a letler
describing the purpose of the study and the pa-
ramatens o be measured. The laboratory analy-
s&3 inciuded measureamenis of total body water
after an oral tracer dose of tritium, analysis of
speciic gravity by the halum dilution lechrique,
and whole body counting of K%, This study was
partly supporied by a grant from the Mational
| Institutes of Health.
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Eases, Vol, 18, 1865, pp. 1,.279=1,289. J

Dumirdcs 1951 anp 1852, the Univarsity of Califoms
Donner Laboratony and the Highland-Alameda
County Hospital, Cakland, CA, conducted exper-
ments 10 detarming the tolal of asoitic flukds n

| humans. Tritium (HY was used to trace the flow of
water inlo, and out from, the pentoneal cawvity, Six
patients with ascites {a condition characterzed by
fiuid buiidiup in the peritonsal cavity) were injecisd
with 2 microcuries of tritium-labeled water, aither
intravencusly or intraperiioneally. Samples of
blood and asciic fhuid were faken over the follow-
ing 7 1o 24 howrs, Blood samples were labeled
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with phosphonis-32 (P*) and one cc of the labeked
blood was injecied into the perlonanl cavity. This
study showed that the water content of ascilic fiuid
entered and left the periloneal cavity at a very
rapid raie. if also showed thal the pedioneal sur-
facas of both normal and diseased subjacts raab-
sorbed arge volumes of fluid. This work was sup-
poried by the U.5. Atomic Enengy Commission
and the Lite Insurance Medical Research Fund.
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TrE Dosisien LasomaTony of Medical Physics,
University of California, Berkeley, used iron-59
{Fa™) in high-altitude studies similar to the previ-
ously conducted studies using tritium (H*). The
purpose of those axporimants was 1o investigale
the physiology of reduced baromeinc pressure,
pasrticularly as seen in high-altitude fights, and
the physiclogy and treatment of various hamalo-
poietic (blood-forming) disarders, espacially pohy-
cythemia rubra vera, leukemia, and aplasiic ane-
mia, In these studies, reported in 1852, heaithy
sublects (medical students from the University of
San Marcos, Lima, Paru) and native Pannians in
the Andes mountains were studied. Four Andean
natives suffering from pulmonary siicosis (as
wall as high-altitude polycythemia rubra vera)
were also studied. A few micrograms of Fe™
wans incubaied for 20 ménutes with 10 to 20 mili-
liters of the subject's plasma and then injected
into the subjects. Aler injection, Fe™ analysis
was made on plasma samples taken at hourly
intervals for 4 to 5 hours, Acclimalization to high
aftitude was found to be related to changes in
blood volume, plasma volume, and red blood-cell
mass. Post-plasma-iron tumover reles and red
ool reniacal rates ncreasad to rowghly twice thair
nommal values in less than 12 hours at high alti-
lude. This sludy was supporied by the LS.
Atomie Enargy Commission, Unilad Siates Mavy
and tha Uniled Stalas Al Fonoa.
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I EXPERIMENTS REPOATED In 1952 and 1853, nine
lerminally il patients received infrovenous injec-
fions of 100 microcuries of glycine kabeled with
carbon-14 (C") in an attempt to determine thae
urinary excretion of G, the efimination of G in
the breath, tha tissue distribution levels of C™,
and the life span of red blocd cells in leukemis
and pofycythemia rubra vera. For four patants,
sulopsies were camied out within 12 hours after
death. Of thesa patients, tha Brst was autopshed
57 days alter administration of the isotope, the
second after 105 days, the third after 152 days,
and the fourth after 528 days. The study was
conducted by the Section on Experimental Medi-
cine, Donner Laboratory of Medical Physics and
the Radiation Laboratory, University of Calfornia,
Berksley. it was supponied by the LS, Alomic
Energy Commigsion.
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THE oBJECTIVE of this exparimant was to test the
uptake of astatine-211 (A®") and to evalsate its
polantial benalits in the treatment of thyrold dis-
eases. Eight human subjects were injectad with
50 micracuries of the T-hour hall-life alpha amit-
ter At™"). These experiments were conducied at

| the University of California Hospital during eary
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1854, (Previocusly described in £37 on the orginal
list of 48 axperimants redeasad by DOE In June
1824)
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Sciantific Publications, pp. 218-231. O

I 1854, sCiENTSTS from the Donner Laboratory,
University of California, Berkeley, and the Instituto
de Blologia Andina, Lima, Peni, used tritium (HY)
to determine changes in weight and iotal body
water for subjects lving in Lima &t high altitudes
and at sea level. Two groups of subjects were
sludied. The first group consisted of 15 young
male medical students; the sacond group con-
sated of 13 nommal male Peruvian Indian mine
workers. The fritium was adminisiered both orally
and intravanously. Tha mean values of body water
for the two groups was nommal fior thesr age range
and oocupations. This ressarch was supponed by
the Public Health Sarvice, the LS. Atomic Energy
Commission, and the U.8. Air Force.
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AsouTt 1855, the University of Califormia Radia-

| gland, using breast cancer patients as subjects.

The purpose ol the studies was to determing
whether imadiation of the piuitary gland would
causa regrassion of umor growth, Twaenty-sh
pabants with metastatic breast carcinoma and
ranging in age from Z7 {0 7O participated in the

| study. Patiants came from all pans of the United

Stales, traveling 1o the Donner Laboratory in
Berkeley for freatment, Cumulative doses ranged
from 8,000 to 32,000 rads. During the course of
the study, patients were irradiated in small doses
thiee times per week. As the study progressed
and the elfects were cbserved, individual and
cumulative dose levels wene increased, and the
time required for the entire course or iradiation
was decreased. The first patient received 14,000
rads over & 83-day period. Later palienis re-
ceved as much as 30,000 rads in six sessions

| within 2 weeks. Pliutary funclion was assessed

by measuring fwyrokd uptake of radiciodine
{lodine-131) and by measuring 24-hour pituitary
hormone excrefion in the urine. The studies dem-
onstrated decreased pituitary function and both

gross and micmoscopic damage 1o the pituitary

| gland, A few of the patients studied showed clini-

cal evidence of improvement. At about the same
tirma, four addiional cancer patients ware gimi-

| lardy irradiated in a separabe study, but rasults

wera nol reponed with those of the breast cancer
patients. This work was supponed by the ULS.
Alomic Energy Commission,
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STUDES WERE CONDUCTED in 1858 at the University

| of Califormia Lawrence Radiation Laboratory, on
| tha melabaolism of iron 0 humans using iron-59

{Fe™) as a tracer. The aim of these studies was 1o
detarmine the effects of age, gander, and haalth
staius on iron metabolism n umans, Appros-

tion Laboratory conducted studies on high-energy | mately 80 cancer pafients and subjects with

proton beam irradiation of the human pitultany

o

| varous anemias, hemochromaltoss (a diseasa




charactarized by an axcessive abeorplion of non),
and Iron defidencies wene used in these studies.
The rate of hamoglobin synthesis, mean red-
blood-call life span, and mean fime required for
hemogiobin formation within the total red-cell vol-
ume were measured, Gastrointestinal bleeding
was comalated with iron and red cell movement in
seven human subjects. This work was supported
by the U5, Atomic Energy Commission.
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Book. O

In THE EARLY 19605, al the Donner Laboratory
and tha Lawrencs Radiation Laboratory, Univer-
sity of California, Barkaley, iron-52 (Fe™), iron-59
(Fe™) and technatium-89m (Tc™")-sulfur colioids
ware administerad to study marmow distribution.
The marrow, liver, and spleen wane then imaged,
using comventional scanners or scintiltation cam-
eras. Administered activities ranged from 3 1o
100 microcurias. Samples of bone manmow,
plaama, red calls, and lvar were analyzed fo de-
termine tissue activity over time. Subjects in-
cluded hospital patiants and normal wolunisens,
including children. This work was suppored in
part by the U5, Atomic Enengy Commission snd
in part by a grant from the Mational Cancer Iresti-
tute ol the Mational Institutes of Haalth.
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___ Chapter 3. Hurman Radiation Experiments—Lawrence Berkeley Laboratory

THis sTUDY WaAS conduciad in about 1859 al the
University of California, Berkeley, in collaboration
with the Veterans Administratian in Boston. s
purpose was to develop a sutable mathematical
model of hemoglobin synthesia, using sequential
measuremeants of iron-59 present in human blood
plasma, red cells, and panpharal blood. Data wans
obtained from 13 nomal, healthy subjects (1 fe-
make and 12 male voluntesns) batwean the ages of
24 and 72 years, plus & male hospital patients with
endogenous hemochromalioals. Five to 20 mllili-
ters of plasma labeled with 10 to 40 microcuries of

| ron-50 (Fe™) were Intravenously injecled nto the

subjects, Plasma and envihrooyvie radicactivity
wiare measurad with a scintillation cownter, This
study was supported by the U.5. Atomic Energy
Commission with pariial suppont by a grant from
the LS. Public Haath Sorvica.
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I A STUDY CONDUCTED at the Donner Laboratory,
Unéversity of Calormia, Berkeley, in 1966, radioac-
tive isotopes of iron were used 1o measure the rale
of Iron absorption Inio the plasma and s distribu-
tion in the gastrointestnal tract. Forty microcurias
ol iron-52 (Fe™) ware adminstered orally to 6 fasi-
ing normal subjects. Just prior to the oral dose,
Iron turnover studies wera parformead wsing 2
microcuries of transferrin-bound ron-58 (F&™} in-
jected intravenously; the sublects wers then whole
body counted. For the ron lumover studies, 20 1o
30 microcures of iron-55 (Fe™) were imjected Inta
tha sams subjects, Photoscans of the abdoman
using the Anger Positron Camera were taken
throughout the study. The maximam rate of mesti-
nal iron absormption was found to ocour at the time

| when iron was in the upper gastrointestinal tract,

This work was supported by the U.S. Atomic En-
argy Commission.
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CHrOMUE-51 METABOLSM studins wers con- I
ducted at Lawrence Berkeley Laboratory on ‘
healthy malas and on patants with hemochroma-
tosks (a disease characterized by an excessive
absorplion ol iron). Five normal, mala subjects
were injected with 100 microcuries of chromium-
61 1o study the relention of chromium. This study
was conducted to show that homochromatic dia-
bstas was due to the exclusion of chromium from
gither the camrying agent or from the liver be-
cause of saturation by iron. Eleven subjects were
injected with Cr*'-chioride, Amang the subjects
were patients with varying degrees ol hemochrg-
matosis, including two hemochromatatic patients
deplated of excess iron and two subjects with
axcess iron but no clinical dissase. All of the sub- |
jects were followed by whole body counting for

up o 8 months, The results showed that the ex-
clusion of chromium occurs pancipslly at binding
sites In the lver, Two further studies wen con-
ducted on chromium metabolism using plasma
analysis, Cr*' clearance rates, the whole body
scanner, and the whole body counter, This work
was suppored by the U5, Departmant of En-
Sy,
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THIS RESEARCH was conducted at the Berkeley
Donnar Laboratory in the sarly 1970s. This study
was undertaken to datermine the rale of uplake
and retention of calcium-47 {Ca”) in juvenile dia-
betics. The subjects consisted of eight healthy
individusls, of various ages and diels, and three
juvenile diabetics (ages 23, 26, and 28), One o
25 microcuries of Ca' was intravenously admin-
istered and the retendion of Ca™ in the whole
body was determined by direct in v counting.
The whole body retention of Ca™ did not signifi-
cantly vary over the wide range of calcium and
protein intakes and ages of healthy subjects, Dia-
betics excreted Ca® at a higher rate. This work
showed a decreased rate of bons mineralization
in diabatics, Tha ressarch was supported by the
Energy Research and Development Administra-
tion.
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IN THE MID- TO LATE 18708, the Universily of Cal-
fomia Lewrence Bedeley Laboratory conducted
shadies on the retention of adionuclides n hu-
mans, The subjects were haalthy individuals and
patienis with a varety ol diseases, The prolocol
for each study with each sotops was separately
approved by the Lawrence Berkeley Labonatory
for Safeguands in Human Research on Human
Subjects. Four subjecis were injected with 100
microcuries of copper-67 (Cu™) to determine




copper uptake, retantion, and excretion rates. Of
ihe four subjects, three wene haalthy, and one
had a copper storage disaase. The results
showed that tham is no abnomality of total body
tumover of copper when iron slores are norrmal,
Results also showad that for the subject with the
copper storage diseass, the excretion of coppar
was slower than lor nomal subjects by a lactor
of hwo, Six subjects with diseases related 1o bone
marrow production wene injected with 110 5
millicuries of phosphorus-32 (P*) to determine
excretion rates. This was one of the first pub-
lished studies on human whole body phosphorus
tumower. This work was supported by the LS.
Deparment of Energy.
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THIS RESEARCH was conductad (n the 1880s
the Lawrance Berkeley Labomtony. Researchars
suspectad that a defect in tha meathyl-carbon
metabolic pathway was a causative factor in
gchizophrenia, Mathicning labeled with carbon-11
{C") or carbon-14 (C™) was administarsd o both
schizophranics and healthy subjects to test this
hypothesis. The oxidation of methionineg was
sludied in seven unmedicaled schizophrenics,
and the effect of high and low methionine in thae
diat was studied in control subjects. Thés re-
ssarch was suppored by the National Institute of
Mental Health, the Donner Laboratory, and the
U8, Department of Energy.
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| .avwrence Livermore
National Laborators

THE PURFOSE OF thesa studios was to develop
accurate calibration factors for in vivo counting
aquiprnant and 1o cross-calibrate the various

| U.5. and European counting centers. Volunteer
subjecie ware administered redionuchdes at

Harwell Laboratory (United Kingdom) and wene
whola-body or chast counted al the Lawrence
Livesrmore National Laboratory and at other
Dapariment of Enargy contracior in wvo counting
facilities in the U.S. Two subjacts were from Law-
renca Livermore Laboratory and the mmaindar
were from the United Kingdom.

This study was broad in scope and spanned sev-
eral years. From 1872 lo 1876, three males in-
haled palladium-103 (Pd"™) and chromium-51
{Cr'")-lnbeled microspheres and were countad in

| 14 labs in Europe and the United States. From
| 1878 lo 1882, 18 men inhaled nicbium-§2m

(NE™")4abeled microsphenss and were counted
al saveral labs. During the 10688 o 1880 penod,

five males, who earlier had inhaled No™™, were
again exposed 1o NE™" and counlad, Two of

| thesa five ware injected with barium-133 (Ba™)

In March 1888 and one of those two was Ingacted
with stronfium-85 (Sr) in June 1987. This re-
search was |ointly sponsored by the Alomic En-
ergy Research Establishment—Harwell, British
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Muclear Fuels, the General Electricily Generating
Board, the International Alamic Enargy Agenay,
and the U.S. Department of Energy {and its pre-
decassor agencies). (Previously describad in 415
on the original st of 48 experiments released by
DOE in June 1994)
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I THIS COLLABORATION betwaen the Uiniversily of
Washinglon (Seatile) and Lawrence Livermore
Laboratory, the impact of czone on the human
lungs was studied. The objective was (o deler-
ming tha functional changes that might result
frorm low czone beweds in smog. Four haalthy,

L350

' mabe subjects were exposad to low (0.4 pan per

million by voluma) concentrations of nonradicac-
tive ozone for a total of 2.5 hours. Periods. of ex-
orcian and rost wans alemated during the axpo-
sure, The subjects then inhaled small quanitites
ol mdioisotope-labeled gas mixiures lor the pur-
pose of measuring lung function. The first mix-
ture was a blend of 20 percent cuygen and B0
percent nitrogen-15 (N'%), intended 1o simulate
air. The second mix contained 10 percent
carbon-15 labeded carbon dioxide (CO,) in air.
The results of this test suggested that czone
caused nonuniform mechanical alteration to the
cantral and peripheral airways. The study was
pardarmead under a confract from the LS, De-
partment of Energy from 1977 to 1878 and in
part by a gramt from the Mational Hean, Lung,
and Blood Institule. (Previously describad in #16
on the oniginal st ol 48 experments released by

| DOE in June 1994)
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A JOINT ETUDY Babwean tha Lawrancs Lvarmona
Mational Labomatory and the U.S. Mavy was
conducted during the 1980s, using the rmdiony-
clide tracers nifrogen-15 (N') and argon-41 (Ar'')
to detarming informaton on the uplake and clear-
ance of nitrogen gas in man. This research was
necossany 1o betler understand decompression
sickness of desp-sea divers, which results from
encessive accumulation of iner gases (stable
nitrogen and argon) in divers’ bodies. More than
one experiment was conducted during this col-
laboration. In one such study, nine nomal,
healthy human subjects (Navy volunteers)
breathed air containing N and Ar*' and then




waited 40 to 100 minutes to allow redsinbuton
and washout. The subjects were then monitonred
using positron detectors to determing the con-
contration of N' and Ar" remaining in the body.

The amounts of N* and Ar*" inhaled depended
on the amounis breathed by the subjects, This
air contained about one microcurie of N'* and 24
microcuries of Ar'' par fter of breathing air. Ab-
sorbed doses to subjects were estimated to be
about 0.3 10 0.5 rad to the lungs and frachea and
0.01 rad to the whole body. The experiment met
the requiremants of both the Navy's and Law-
rence Livermone Mational Laboratony's human
subjects commitiees. This work was supporiad
by the Naval Medical Research Institute and the
U.S. Department of Energy. (Previously de-
scribed in #14 on hm@lﬂllh‘tul‘lﬂm&pﬁl-
mants mleased by DOE in June 1904)
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Los Alamos National Laborators

Duming THE EARLY 19508, Los Alamos Solentillc
Laboratory conducted studies on the human up-
take, disiribution, and retention of tritum (H).
Three volunteers, all ressarchers working on the
studios, paricipated as subjects. In ona experi-
ment, & male subject immersed his am up to the
efbow in water containing 0.1 millicude of tritium
par cubic centimeter.

This study showed that the rate of absonption
through the skin was oo slow o pose a hazard,
The whole body would have 1o be immearaed lor
mara than an hour before an Alomic Enengy
Commiasion moommanded axposuna lmil was

C 3. Human Radiation Expariments—Los Alamos Nasional Laboratory

| reached. In anather study, =l three subjects

| inhaled for 4 to 5 minutes cxygen that was satu-
rated with tritium water vapor (HTO) which, when
condansed, contained 1.16 milicures of tritium
per millider of waler. Results showed that 38-99
percent of the iritium was relained in the body
after inhalation.

in & third study, the thres subjocts drank witer
containing tritium, Water volumes ranged from
100 to 1,000 milliliters (v to 4 cups) and level of
acivity ranged from 1,640 o 2,920 microcures.
These siudies showed thal waler absorption from
the gastrointestinal tract beging 2 1o 5 minutes
after ingestion, that absorplion s a Inear function
of ime, and that it is proporional fo the amount
ingested. All these studias were used 10 astablish
standards lor cecupational exposune to triflum

| This work was supported by the U.S. Atomic En-
| ey Commission, (These experiments wene rel-
erenced in the Markey report.)
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 LANL2. Motabolism of EDTA In Humans

| IN1953, Los Alamos Scientific Laboratory con-
ducted studies on the human matabolism of tha
chelating agent ethylenediaminetetraacetic acid
(EDTA) labeled with carbon-14., The purpose
was 1o gain information that would help astablish

| optimum dosage schedules and identity any
harmful effects. Twehe young adult healthy
males served as subjects in four groups of threa.
One group was administered an intravenous n-

| jmction of 2.2 milligrama of C''-labaled EDTA; the
sacond eceived an ntramuscular injection of 2.2
milligrama; tha third ecalved oml administraton
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of 1.5 milligrams; and the fourth group had 2.0
milligrams applied diractly to the skin,

The studies showed that EDTA passed through
the body essentially unchanged and that it was
excreted primarily by the kidney within 1 hour of
intravenous injection and 1.5 hours of inframus-
cular injection. it is poorly absorbed in the gasiro-
intestinal tract and practically not at all frough
the skin. This work was supporied by the US.
Atomic Energy Commission. (Praviously de-
scribed in #43 on the original list of 48 experi-
ments released by DOE in June 1994)
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Dunmna THE 1955 TEAPOT and the 1555 RED-
WING nuclear tes! sares, manned aircrafl were
used to map the amount and distribution of radia-
tion within some of the resulting “mushroom™
clouds. The objactive was 1o oblain information
neadad fo pkan for the safe and effective use of
mitary aircrafl in cloud areas during combal op-
erations. Studies conducted in 1953 using anmal
subjects in drona aircrall had previcusly shown
that it would be safe for manned aircraft to enter
atomic clouds relatively scon after detonation.
Penetrafions of clouds from low-yield defonations
were made during Operation TEAPOT in 1955,
Penetrations of the larger clouds from high-yield
detonations were made during Operation RED-
WIMG in 1956. Spacial radiation exposure limits,
in excess of the usual 3.9 roentgens Maximum
Permissible Exposure, were asiablished for
some of these fight crews. During Operation
TEAPOT, 4 Alr Force officers ware permitted o
receive up 1o 15 roenigens, and 2 received this
amount, Exposures of up 1 26 enigens wWers
permitted during Operation REDWING, but no
one received this amount; the largest doses ware

to tha

and the Racords

approximately 15 roenigens for three officers.
Pre- and postrnisgion uring tests and evaluation

in whola body counters showed no significant

| intemal deposition of fission products or

unfissioned plutonium. This work was supporied
by the U.5. Alomic Energy Commission. [This
axpariment was relerenced in the Markey repomn.)

RAeferances

Headquarers Feld Command, “The Radiation
Hazards 1o Personnel Within an Alomic Cloud.”
Report of Operation UPSHOT/KNOTHOLE
Project 4.1, Armed Forces Special Weapons
Cantar, WT-743. Reynolds Electrical and Engi-
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ject 2.66a Armed Forces Special Weapons Cen-
ter, WT-1320. Reynolds Electrical and Engineser-
ing Co., Ing., Coordination and Information Cen-
ter, Las Vegas, NV, CIC Document 88117. O

A study was conducted by Los Alamos Scentific

| Laboralory in 1957 to determing the survival limes

of circutaiing bood red blood cells in heafiiyy and
diseased subjects. Thirty-two human subjects (7
heakhy and 25 diseased) received intravenous
injection of samples of their own red blood calls
that had been previously removed and tagged with
radioactive chromium-51 (Cr™'). Afer tagging, the
red cells were injecied back inlo the donor, and
the person’s uptake and radicactivity was as-
sessad in the whols body counter, Half-times for
the survival of the chromium tag were determinsd.

| Largs volumes of urine wane also obiaired from

the subjects and counted 1o determine excretion
rates. This research was supparted by the LS.
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Atornic Energy Commission. (Prewviously described
in #28 on the original |ist of 48 expanments re-
leased by DOE in June 1994)
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SCIENTISTE AT THE Los Alamos Scientific Labora-
tory conducted a seres of studies o delermine
e metabolsm and excretion of alkal metals as
part of a genaral research program on the reten-
tion, excretion, and absomption of radioactive ma-
terials in humans. Sodium-22 (Na™), potassium-
42 (K*), and rubidium-86 (Rb™) were adminis-
ierad crlly 1o 10 normal, healiy human sublscts
and were measured at various fimes thereafter in
the whole body countar. The distribution and re-
tention patterns for these materals were deter-
mined parodically for about 1 year, Radioces|um
{Cs™ or Cs™) was also adminstered and mea-
sured. These axperments ans deacibad sopa-
rately, under LANL-8. This research was sup-
parted by the U5, Alomic Energy Commission,
{Previously described in #25 on the orginal kst of
48 experiments released by DOE in June 1984)
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Richmond, C.R, “Ralanton and Excreton of
Radionuclides of tha Alkaf Matals by Five Mam-
malian Species.” Biological and Medcal Re-
seanch Group of the Health Divwsion Sermiannual
Repont July-December 1559, Los Alamos: Los
Alamos Scientific Laboratory, LAMS—2445, 1960,
pp. 7T1=79. O

THiS sTUDY Was conducted at Los Alsmos Sciaen-
tific Lsbaratory In 1858, The purpose was to da-
terming the absomplion and refention of crally
admimistored inon in human subjects. A sscond

objective was to evaiuate the whole body
counting techneque and aquipmant as & ool lor
measuring iron in the hurman body. Sixty-gix sub-
jocts were part of this test, ncluding 1 pregnant
woman and 4 children. Also included in the study
wars hospital patients with anamia, leukemis, o
polycythemia rubra vera. Each of tha study par-
ticipants ingesied 0.5 to 0.7 microcuries of iron-
59 (Fe™) as fermous citrate in water. The oral
dosa was followed with an additional 100 to 200
rillifiters of tap water to wash the radioactive iron
into the stomach. Body counting and fecal bicas-
say were used o determine the refationship be-
twean inpested, retained, and excreted iron.

The study showed that there was an appanrent
lsck ol iron absarption with mukemia and
infection. Also, the pregnant woman absorbed
larger amounts of iron, This siudy was supporiad
by the ULS. Atomic Energy Commission. (Previ-
ously described in #40 on the onginal kst of 48
expariments released by DOE in June 1994)
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cal and Medical Research Group of the Health
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1862, Los Alamos: Los Alamos Scientific Labora-
lory, LAMS-2780, 1982, pp. 337-347. O

in 1968, Los Avamos Scientific Laboralory con-
ducted studias on whobs body msas s meant
techniques for determining thyroid upteke of
lodine-131 (1), Seventesn normal or il male or
female patients ranging in age from 10 to 57
drank water solutions containing 1.5 10 3.0
microcuries of " as sodium jodide. Study re-
sults showed that the whole body liguid scintil-
lomater measurament lechnigue provided a sim-
pla, valid means of determining thyroid uptaks
and thyrokd funetion. Addticnal studies wane con-
ducted o address how thymid relention changed
with disease, chemotharapy, and metabalic sta-
tus. These studies involved some of the same
pathants, bul added others, as well, Six childran
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whose thyroid gland had been removed wars
added, as was one pafient with an overactive
thyroid and one patient with an underactive thy-
roid, A fotal of 63 patients were administered "'
pither orally or infravenously in these studies.
These studies showed that retention rates in dis-
sasad pationts varied widely from normal rtos,
and that refention was influenced by therapy.
This work was suppored by the UL.S. Alomic En-
ergy Commission. (Previously described n #45
on tha original list of 48 experiments released by
DOE in June 1094)
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of the Health Division Semiannual Repor July—
December 1955, Los Alamos: Los Alamos Scien-
fific Laboratory, LAMS-2445, 1960, pp. 348360,

Lushbaugh, C.C. and D.B. Hale. “"Clinical Appli-
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Body Retention of lodine-131 as a Method of
Studying Thyrokd Function in Man.” Biological
and Medical Ressarch Group of the Heaith

Division Semiannual Report July-Decembear
1858, Los Alamas: Los Alamos Scientific Labom-

tory, LAMS-2445, 1060, pp. 361-373. O

FroM asouT 1958 to 1961, a siudy was conducted
al the Los Alamos Sclentific Laboratory on the
bng-term redention of adicactive cesium (Cs) in
humans, Four healthy, adult males participated in
thiz study, Two of subjects recelved oml doses of
1 and 1.4 microcuries cesium-134 {Cs') as ce-
sium chiorde, The submcts wars followed By
whole body counting for 106 and 910 days, re-
spactivaly, 1o determine the gastrointestinal tract
uptake and whole body retention with time. The
othar two sublacts ware administered aboul 1 mi-
crocunia Cs™ and wene followed by whole body
countng for about 500 days, This study showed
that the biological retention half-time of cesium in
man was about 137 days. Tha work was sup-
ported by the U_S. Atomic Enargy Commission.

| {Previously described in #25 on the onginal kst of

48 experments released by DOE in June 1984)
Reterences

Richmond, G.A., J.E. Furchnar, and W.H. Lang-
ham. “Long-Term Retention of Radiocasium by
Man." Riniogical and Medical Research Group of
the Health Division Semiannual Report Januan—
Jive 1951, Los Alamos: Loa Alamos Sciantific
Laboratory, LAMS-2627, 1961, pp. 163-174. O

A STUDY WAS PERFORMED &t Los Alamos Sclentific
Labaratory, in 19680 to determine the retantion
and excretion of iodine-131 {I'") by humans.
Twanty-six nomal subjects, including 17 women,
3 men, 3 girls, and 3 boys, paricipated in the
siudy, Each volunieer was given an oral dose of
liquid containing 8 microcuries of I'" as sodium
iodide, then measured for whale body and tyroid
cortent of 1'"" within 1 hour. Additional measure-
mienls wars made on the 181, 2nd, 3rd, 41k, 7th,
10th, 14th, and 18th days following the ingestion.
This study showad thal approximately 20 percent
af the ingested 'Y was taken up by the thymid
gland, and the remaining 80 percent excreled by
the kidneys by the urine. This research was sup-
poried by the U.S. Alomic Energy Commission,
(Previously described in #19 on the oniginal list of
48 axperimants released by DOE in June 1994)
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¥, Tumover Rate of Protein-Bound lodide.” Bio-
logical and Medical Research Group of the Health
Dvizion Sermiannual Report Januany-June 1960
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LAMS—2455, 1960, pp. 364-371. O

I 1860, an expariment was conducted at Los
Alamos Scientific Laboratory o delerming the
feasibility of in vivo measurements to study the
absorption of radionuclides through the skin. Lig-
wid solutions of sodium-24 (10 microcuries) or




iodine-131 (51 microcuries) were placed on the
palms of two volunteer subjects employed at the
Labomtory. Alter allowing absorplion 1o ocour,
fhe palms were washed and the subjects wena
sounied perodically in the Labormiony's whola
body counter to determine the fraction of eithar
mdionuclide absorbed throwgh the akin,

in o sscond axparnimant, wo voluntss: subjscts
ngested 0.18 microcurie of sodium-24 or 0.14
microcurie of icdine-131 to determine the gastro-
intesiinal absorption and whole body retention of
these radicnuclides, This research was sup-
ported by the U.S. Atomic Energy Commission.
(Freviously describad in #27 on tha onginal list of
48 expariments released by DOE in June 1894)
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I 1980, a shudy was conducted at Los Alamos
Scientific Natlonal Laboratony on the use of an
iodine-131 (I""") labeled blood dye in determining
iver function, Ten nomal subjects and 18 per-
sons suffering from inflammatory hepatic disease
ware injacied intravenously with 10 microcunies
of 1""-labeled dye (rose bengal). The time—
activity curves for retention of I™ in the blood
siream wens determined using the Los Alamos
am counter. The biood retention curve was
found to be a batter maasuremant of function
than the clearance rale of labeled rose bangal
dyve measured in urine. This research was sup-
ported by the LS. Atomic Energy Commission,
(Previcusly described in #28 on the onginal kst of
48 experiments released by DOE in June 1984)
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Aeport Januany=June 7860, Los Alamos: Los
Alamos Scientific Laboratory, LAMS-2455, 1960,
pp. 223-229. O

IN THE EARLY 19605, Los Alamos Scientific Labora-
iony conducted studies on the passage of redioac-
tive particles through the human gastrointestinal
tract. These studies addressad the issue of reentry
and destruction of nuclear-powened space wehi-
cles in the earih's atmosphare and subsegueant
ingastion of the resulling particles by humans,
Fifty-seven nomal adults participated. Each swal-
lowed a gelatin capsule containing three radicac-
thve partcles. One paricle was ceramic, about 150
microns in diameler, and contained approximately
150 picocuries of manganese-54. The other two
parscies ware uranium carbéde, about 175 microns
in diameter, and contained an unspeacified amount
of uranium-235 activty.

| The total calculated radiation dose delivered to

thie gastrointestinal tract in thess studies was
axtrernely low— wad bedow the maximum par-
missible level for these materizls, Several sub-
|pcts repeated the ingastion at different times of
day to estimate the fime-of-day variable in the
study. One subjact repeated the test 10 different
times to estimate the varation within a single
Individual, The studies showed that particle den-

| sity did not influence passage rate and that there

was no significant holdup of particles in the di-
pestiva systermn. Transit times cormresponded
more 1o bowel movemeni habits than a nommeal
distribution. This work was supported by the U S.
Alomic Energy Commission, (This exparimant
was referenced in the Markey report.)
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TR
I

| A STUDY WAS CONDUCTED at Los Alamos Scientific
search Group of the Heaith Division, Semiamnual | |abaratory in early 1881 on the matabolism of
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Zinc-85 (Zn™) in human cancer patients with
chironic leukemsa. This expanment invoheed a
single subject. A 15-year-old female patient with
chronic myelogenous leukemia was given a oral
dose of 0.6 microcurie ol zinc-85 (Zn™) as zinc
chloride 137 days prior fo death. One hour after
administration and on days 1, 2, 3 .20, and 137
the subject was studied for whole body Zn™ in
the Los Alamos human counter. Also, issue
samples were removed at aufopsy and sampled
for zinc-65. The findings of this study showed
that Zn™ was retained less tenaciously by the
leukemia patient than by normal subjects. This
work was supported by the U.S. Alomic Enengy
Commission. (Previously described in #32 on the
original Nst of 48 experiments released by DOE in
June 1994)
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Richmond, C.AL, J.E. Furchnar, GLA. Tralion,
and W.H. Langham. *Comparative Metabolism of
Radionuciides in Mammals-; Uptake and Relen-

tion of Orally Administered Zn™ by Four Mamma- |

lian Spacies.” Health Physics, Vol, 8, 1962, pp.
4814849,

Richmond, C.R., C.C. Lushbaugh, M.W. Rowe,
and M.A, Van Dilla. "Metabolism of Zinc-65 in a
Terminal Leukemia Case.” Biological and Medi-
cal Resaarch Group of the Health Division Semi-
annual Report Januany=June 1967, Los Alamos:
Los Alamos Sciantilic Laboratory, LAMS-2627,
1960, pp. 263-269. O
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In 1861, Los ALamos Scientific Labomiony con-
ducted studies intendead 1o improve the accuracy
af whale body counting lechniques for determining
that body mass Influenced overall absorpion and
affactad the accuracy of thyroid uptake measure-
menis. An unspecifisd number of subjects re-
ceived omml adminisirafion of B microcuries of

| bodire-131. A "mock lodine” mbdure of banfum-133
| and cesium-134 equal to 2.48 microcuries was

also administerad to establish a control standard.
The results of these studies were usad to develop
standards in establishing normal human absorp-
tion values for men, women, and children of var
oS ages. (Previously described in #45 on the onig-
inal list of 48 sxpadments released by DOE n
June 1834)
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DuninG 1961 AND 1962, a study was conducted at
Los Alamos Scieniific Laboratory, NM on the up-
fake and retention of radicactve materials by
mammals, Three males and one female betwean
the ages of 31 and 48 recelved a single oral dose
of 0.6 to 1,0 microcurie as zine chiodde in water,
The subjects were evaluated for whole body dis-
tribution and retention of Zn™ with time. Thase
measuremenis were made in the Los Alamos
whoba body canter. Unng and feces wane also
obtained and analyzed for Zn™. Measurements
oontinued out o 418 to 664 days afler adminis-
tering Zn™, These data were used 1o delermine
tha retention and sxeretian of Zn® in men and
women for comparison with other animal spe-
claa, This sthudy was supportsd by tha LS.




Atomac Epergy Commission. (Frevioushy de-
seribed In #32 on the odglnal list of 48 expan-
meanis relezsad by DOE in Juna 1394)
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FrOM MID-1961 to mid-1962, a study was con-
ducted al the Los Alamos Scentific Laboratony

on the absorption of fron by normal human sub-
jects. The objective ol the study was lo detar-

ming whether the ferrous or fermic form was mora |
readlly absorbed, A group of voluntesrs eom-
posed of 20 normal men and 30 normal women
was included in the study, The subjlects ware dl-
vided randomly into two subgroups. Each subject
racahved 027 microcure of inon arally. Some ma-
calvad the fon in the form of ferrous citrate |a-
belad with iran-58 (F&™). The others recaived tha
iron in the form of femic chlonde labaled with
Fa™. A whole body count was pedormed immedi-
ataly aftar ingestion and again 7 days later. At the
fime of the second body count, blood samples
ware withdrawn and characierized. No difference
was found in human uptaks balwean the femous
and fermc forms of ron. This study was sup-
ported by the U.S. Atomic Energy Commission.
{(Previously dascrbed in #40 on the orginal st of
48 experiments released by DOE in June 1984)

Lushbaugh, C.C. and D.B. Hale. "Clinical Appli-
cations of Whole body Scinfillometry |. Retention
of Orally Administerad Iron.” Biologlcal and Magd)-
cal Research Group of the Heallh Division Sermi-
annual Report July—December 1858, Los
Alamos; Los Alamos Scientific Laboratory,
LAMS—2445, 1960, pp. 337-347. O
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strontium-85 (Sr™) through human skin. Radioac-
live strontium chlonde was appled in 8 gauze
paich 1o the forearm of two sublects and held in
place with adhesive tape. The amount of SA°
administerad was aboul 70 microounes, After 2
days, one subjact had absorbed 0.2 parcent and
the other had absorbed 0.6 percent. The sudy
showed that absorption through the skin oc-
curmed, but at very low levels. This work was sup-
pored by the LS. Atomic Enengy Commission.
(Previously described in #44 on the original list of
48 sxperiments released by DOE in Juna 1584)
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1962, Los Alamos: Los Alamos Scientific Labora-
tory, LAMS--2780, 1862, pp. 154-167. O

From 1981 to 1962, Los Alamas Scientliic Labo-
ratory conducied studies on the whole body re-
tantion of strontium-88 (S™) in humans. Thres
male laboratory employees ingested 1.07
microcuries of Sr* in 100 millilters of tap water.
The studies showed that Se%, with its 65-day
halHile, is suitable for studying shon-term reten-
tion of fallout but nof appropriate for kong-lerm
retention studies. This work was supported by
tha U.5. Atomic Energy Commission. (Provioushy

| described in #44 on the onginal st of 48 exper.-

ments released by DODE n June 1654)
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From 1861 1o 1962, Los Alnmos Sclantific Labo-
ratory conducted siudies on the absorpiion of

In 1961 To 1962, tha Los Alamos Scentific Labo-
rajory conduciad studies on the retention of
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radiclodinated paratoluldine polywinylpyrolidons,
also known as PVF-'", The purposa of the study
wis o determine whathar PVYP="" could ba usad
to detect the presence of vascular leaks into the
gastroinlestinal or renal axcratory tracts. Eight
adults were injecied infravenously with 0.7 micm-
curle of PVP-1'". Four of the subjects had med-
cal conditions that included known intamsal
blesding. The study showead Mhat the blesding
subjects kost the odine more mapidly than the
nonbleading sub@cté—n one case, almost twacs
as fast—indicating that PVP-1"" was an effective
datoctor of inmamal bleading.

In a related study, one of these subjects drank 2
water solution containing 0.08 microcurie of
PVP-I"" to determine retention in the thyroid
gland. Tha study showed litte retention, indicatng
that PVP-1"" is not readily absorbable. This work
wina suppoded by the LS. Atomio Energy Com-
mission. (Previously described in #45 on the onigi-
ral list of 48 sxparimaonts relsased by DOE in June
19604)
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188=183. O

Frios 1961 1o 19682, Los Alamos Sclantific Labo-
ratory conducted siudies on human thiyrold fune-
fion using iodine-131 (I™") administered as so-
dium iodide. At lsast two adult females recalved
0.5 microcurie by oral administration. Tesis were
mpaaled sevaral imes mn combination with van-
ous drugs and uptakes were measured and com-
pared. Thesae studias showed which drug tharm-
pias wera most eflactive [n treating thyrosd disor-
dars. This work was suppored by tha LS,
Alomic Energy Commission. (Previously da-
gcribod in 845 on the odginal list of 48 exper-
ments released by DOE In June 1394)
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A sTuDY oF the metabolsm of zinc-85 was con-
ducted at Los Alamos Scientific Laboratory in 1862
o evaluate the gastrointestinal absorption, distr-
bution in the body, retention fime, and excration
rates. The study imvolved four labomatory employ-
ses—thrae male and one famale—betwesan 29
and 48 yvears of age. The subjacts ware ghwen an
oral dose of 0.6 0 1.0 microcurie of Zn™ in the
lorm zinc chionda, in water and wens studbad by
whole body counting. Urinary and fecal samples
wang also oblained and courtad 1o massura tha
excration rates of Zn™ from the subjects. Their
study was supportad by the LS, Alomic Enargy
Commission. (Previously described in #18 on the
ariginal st of 48 exparmaents released by DOE in
Juine 1954)
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linn Species.” Health Physics. Vol 8, 1982, pp.
481-480, O

Frou 1982 TO 1983, a study was conductad sl
Loz Alamos Scientific Laborstory o determine
the ratention and axcrelion of casium-132 (Cs'™)
i humans. The subjects were thres male and
ong lemala normal, young adults n good haalh.
These subjects were injected intravencushy with
0,65 microcurie of Cs™ as ceslum chionde,
Three of the subjects were counted aporoxi-
malely 30 Gmes over a 45-day pedod, Whole
body retention of Cs'™ was datermined by mea-
surements of the subjects in tha Laboratory's




whole body counders, This research was sup-
ported by the L1.5. Alomic Enengy Commisaion,
{Previously described in #25 on the onginal kst of
48 axpariments rleased by DOE in June 1884)
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W ABOUT 1963, the Los Alamos Scentific Laborm-

fory conductad studies on thyroid metabalism,
using very small amounts ol lodine-125 (') and
indine-131 (I'™"). The purpose was to determine
thi retention of idine in the thyroid as a funciion
of tima, with a paricular interest in radisiodine
matabolism in children. Ninsisan normal male
and lemale subjects ranging in age from 4 1o 46
drank approximately 10 nanocuries each of 1™
and [ mixed together in waler, Subsequent
measuraments showed that thare was no differ-
ence in radiciodine metabolism between children
and adults. This work was suppored by the ULS.
Atomic Energy Commission. (Previously de-
scribed in #45 on the onginal st of 48 experni-
ments released by DOE in June 1884)

References

Van Diia, M.A. and M.J. Fulwyler. “Thyroid Metab-
olism in Childran and Adults Using Yery Small
{Manocurie) Doses of lodine-125 and lodine-131.°
Heaith Physics, Vol. B, 1963, pp. 1,325-1,331.
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Oak Ridee Sites

Frou 1848 To 1851, the Dak Ridge Inatitule of
Muclear Sludies conducted studies on the thera-
poutic use of galllum-72 (Ga™). Mare than 50
patients with various kinds of bone cancer partic-
pated, The patients were divided into two groups:
one in which a iherapautic effect was attempted,
nnd ancthar in which only gallivm uptake and
Iocalization were shudied with no therapeutic ef-

' fect attempled. All patants, sxcapt one, hsd falal

cancers fhat were not amenable to surgery of
radiotherapy, Tha radiogalium was sdminste red
intravenousty in doses ranging from 10 to 100
millicuries. Most patients iolermted two to four
injections of less then 70 millicuries. Further
doses of higher lavel doses caused anorexia,
natsea, vomiling, and severe mental depression,
with later appearance of skin reactions, diarrhea,
and sanous bone mamow depression, Thess
studies showed tha! Ga™ was not suitable as a
therapy or iracer because of its foxicity in hu-

| mans. As a resull, subsequent studies focused

on other isotopes, such as Ga™ or galium-68
(Ga™). This work was supported by the LS.
Atomic Energy Commission.
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CoLLoiDaL aoLD-198 was studied in the 18508 &t
| Dak Ridge Institute of Muclear Studses for
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potential diagnostic and therapeutic apolications
in nuclsar madicing, Gold-190 (Au'™) was used
mravenously in an experiment imvolving terminal
cancer patients. Four males and three femalas
with different types of cancer were included in
this study between 1840 and 1853, Au' was
administered in various amounts over the course
of the patent's dizeasa In the hope of demon-
strating a tharapautic effect. In addition, activities
of 2.3 to 33 milkcunes were administered just
prior to death to enhance the isctope concendra-
ions in tissues and 1o study the biodistribution at
time of autopsy. Collesdal Au'™ was also am-
ployed in intracavitary infusions 1o study and treat
patients with tumors of the chost or abdoman,
Thesa studies were suppored by the U3,
Aromic Energy Commission. (Previously de-
soribed in #12 on the original list of 48 exper-
ments releasad by DOE in June 18084)
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N THE EARLY 19503, the Osak Ridge Instifute for
MNuclear Studias conducted experiments on the
transfer of labeled serum albumin betwean the
peritoneal cavity (wiithin the abdominal cavity)
and the blood vessels, Eleven women hospstal-
ized for ascites [accumulation of flukd in the
peritoneal cavity) were the subjects of this study;
& hao abdominal cancinomatosis and 2 had cir-
rhosis of the iver. These pathants were injected
either intraperitoneally or infravenously with hu-
mian sarum albumin labeled with 200 o 300
microcuries of odine-131 (I'"). Sampées of as-
eitic fluid and blood were analyzed for I'"-labaled
human serum albumin content. The results
showed complete aquilibrium ol the nected
tagoed albumin batween compariments, and thal

e

A similar mechanism was involed in the acou-
mulation of ascitic Muld in the Wwo dEsesases alud-
led. This wark was supported by the U5, Atomic
Energy Commission.
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AN EXPERIMENT COMDUCTED &t the Oak Ridge In-
siitute of Nuckear Studies in 1951 investigatad
the use of ndine-131 (1) in the treatment of
malignant melanoma. A sacondary objective was
1o determine the distribution of I'* in patents with
this type of tumaor both in the presence and in the
absance of functicning thyroid tiesuse, Two axper-
imental subjects were studied. The first subject
was a 37-year-old man in the terminal stages of
metastalic malignant melanoma of the liver, He
mcaived 100 microcuries of 1™ orally, Three
days laler, the subject was given 57.6 millicures
of I'*" prally. Tissue samples were oblained dur-
ing the autopsy, B days after ingestion of the ™
The aecond subject was a 43-year-okd woman
with malignant metanoma of the ams and legs.
This patant received threa ol dosas of 1™ (305
milllcuries 887 millicuries, and B9.7 millicuries).
Tiasues samplas were obtained by bsopay aller
aach dose. I failed to localize the tumor and
was |udged ineflective for therapy, This work was
supported by the U.S. Alomic Energy Commis-
E0n.
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cility, Room 2024, ORALU=30022. O




BeTweEN 1850 AND 1974, 117 patients admitted
fo the Dak Ridge Inslitute of Nuclear Studies,
Oak Ridge Associated Universities, with cancer |
of the thyroid received at least one dose of thera-
pautic ioding-131(1"") as pan ol theér therapy in
addition 10 surgery. The project was stared be-
fore the lormation of the ORAUORNL Commit-
ize on Human Studies in 1967, However, prior to
1867, expenmental profocols were reviewed by
all members of the clinical staff, with consansus
raquired for approval, The project was terminated
in Ociober 1874 and ORAL personnel began
compling data and evalualing the clinical course
of the patients, Eighty-seven of these patients
wene s6ll alive at that fime. This work was sup-
ported by tha U.S. Atomec Energy Commisaion.
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I 1853, roun patents at Oak Ridge Institute for
Muclear Studies with leukemia and carcinoma

participated in tracar exparments 1o delerming |

whather rubidium-86 (Ab™) could be usedasan | §

analog for potassium-42 (K*) in studying biclogi-
cal systems. Simuitaneous infravencus injections
of K¥ and Rb™ were administered 1o the expaen.
mental subjects. Multiple samples of plasma, red
calis, and urine were chiained and analyzed from
each patient. The reseamrchers concluded thal
Ab™ was a satisfactory subsitute for K= in bio-
logical studies. This work was funded by the U.S.
Atomic Enengy Commission. |
Relerences

"Folassium-42 and Rubsdinm-868 Studise.” Medical |
Division Quartarly Report Oclober 1-Dacembar
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claar Studies, pp. 10=-11. Oak Ridge institute of

Muclear Studies, ORAL Medical Science Division,
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Tyor, M. P. and J.5. Eldrdge. "A Companison of
the Metabolism of Rb™ and K™ Following Simul-

| tmneous Injection into Man, "Abstract of paper

presanted 1o Amercan Society for Clinical Inves-
tigation, Atlantic City, Apil 1854, O

THE METABOLISM OF CALCIUM In humans was

| studeed at the Oak Ridge Institute of Nuclear

Studies in 1859. Eleven patents with varous dis-
eases, inchuding bone keslons and breast cancer,
ware given calkcium-47 (Ca™). Analyses for Ca™

| ware then conducted on blood, whins, feces, and

saliva. Whole body retention of Ca* was also
determined. Two patlents were administered 70
microcuries intravenously and two patients re-
celved oral dosages of 138 and 104 microcuries,
respectively, One patient received both &n intra-
vanous and an ol dose, Compansans wans

| made betwean intravenous and oral routes of

administration, This research was lunded by the
U.5. Atomic Energy Commission.
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From 1958 To 1873, the Oak Ridge nstitule for
Muclear SludiesOak Ridge Associated Universs
tes Medical Dnision conductad sludies on ihe

| efficacy of total body irradiation (TBI) for the treat-

rmant of hematologic disorderns, pameulary leuks-
mia, polveythemia rubra vera, and mphoma, The
purpogas wers o develop belfer immadiation meth-
ods for therapy, improve methods for assessing
and treating accidental gamma and neutron rodis-
tion, compile and evaluate related data, and de-
vige new and mom precise andpoints that dofine
hurman radiation dose-response.
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The 184 male and female patients, all diagnosed
with some kind of hematologic malignancy,
ranged in age from 12 1o 86 years, Thay ware
exposed 10 lolals of B0 fo 250 roenigens (R) per
treatment seres. However, in 1870, ane patient
was sxposed 1o 500 R in conjunction with an al-
temptad bone mamow graft. The axiarnal gamma
radiation sources were sither cobal-60 (Co™) or
cesium-137 (Cs™) used in three types of facili-
tisa: & madium-axposuns-rate total body iradiator
(METBEI) provading 1.5 R/min and two low-
sxposure-rite tolal body iradialors (LETBIs) pro-
viding 1.5 Rfr and 0.8 Rihr,

The therapeutic total body irradiation project was
discontinued after 194 patients received expo-
suras fo 250 A in METEBI or LETBI. Howewer,
there was a higher Ireguency of remissions al
1580 R compased to 250 R, which occurmad ba-
cause of exceseive mamow suppression =t the
higher exposure rates. Survival data indicated
that TBI patients survived about as long as, but
not aignificantly longer than, patients treated by
othar metheds. The program, which was discon-
tinued in 1974, was funded by the LS. Atomic
Energy Commission, (TBI was referanced in the
Markey report )

References

Monthly Highlight Report of the Oak Ridge inst-
lute of Nuclear Studies, January T380-Medical
Dvvision. February 3, 1860, p. 2.

Edwards, C.L.. C.C. Lushbaugh, H, Vodopiak,
FA. Goswilz, B. Nelson, R.M. Kniseley, and G.A.
Andrews. “Studies of Total-Body Irradiation in
Patients with Hematological Disorders.” Appiica-
tior for Uize of Humans As Expenmental Sub-
jects, Medical Division, Osk Ridge A e
Universitias, Commiltes on Human Studies and
Reiated Documentation (Project No. 10). 1969,
Ciak Ridge Institute for Science and Education.
Medical Sclences Division. ORALVORNL Com-
mittes. Vance Road Facility, Room 202A,
ORAL-300186, File 1.

"Radiation Efects and Related Topics: Clincal
Total-Body Imadiation.” 1970 Aesearch Report.
Oak Fidge: Madical Division, Oak Ridge Assoc-
ated Unversitias, ORAU-113, p. 4.

*Clinkzal Obsarvations: Tharapautic Total-Body
Iradiation.” 1972 Resaarch Report Oak Ridge:

262

Medical Division, Oak Ridge Associated Universi-
ties, ORAL-122, pp. B-14.

[ “‘Hadiation Effects and Relaled Toplca,” 1873
Research Repornt. Oak Ridge: Madical Division,
Dak Ridge Associated Universities, ORAL=123,
pp. 4—12.

Andrews, G.A., FV. Comas, C.L. Edwards, FLM.
Knizeley, C.C. Lushbaugh, and H. Vodopick.
"Hemalologic and Therapautic Effect of TBI in
Patients with Malignant Lymphoma, Chronic
Lymphocytle and Granulocyte Leukemias, and

| Polycythemia Vera.” Washington, D.C.: U.S.
Atomic Energy Commission, ORAL=112, 1970,

Andrews, GLA., C.C. Lushbaugh, .M. Knisaley,
D. White, and B.I. Friedman. "Hematological Ef-
[ fects of Whola body Irradiation in the Human Be-
ing." in [AEA Panal: Effects of lonizing Radialion
on the Hemafoposstic Tiesue. Vienna: [nterna-
tional Alomic Enengy Agency, 1870, pp. 75-83.

Andrews, GA., AM. Knisalay, H. Vodopick, PE
Bergner, and C.C. Lushbaugh. *Hematologic Re-
sponses o Tota-Body Imadiaton.” in Aadioisofope
in Pharmakokinetick und Kiinischer Biochemie,
edited by G. Hoffman and H.A. Ladner, pp.
SAT=2T, Sluttgart: MNuklear Medzin, 19866, O

|

OR5. Studies Using Radioactive Vitamin B,
THIS RESEARCH, CONDUCTED in ihe sarly 159608,
wis a collaborative effort batween fhe Oak Ridge
Instnute ol Nuclear Studies, the Long Island Jow-
| ish Hospital (Jamaica, NY), South Nassau Gom-
munitiss Hospital [ODceanside, NY), and Brook-
haven Mational Laboratory, A series of experi-
mants was conducied 1o study the plasma clear-
| ance of vitamin B, labeled with coball-57 (Co™).
The studies sought 1o determane why the serum
and plasma kevels of viteamin B,; were elevated in
patients with chronic myslocytic leukemia. In one
study, three patients in remission werne intrave-

[ mously administered 0,13 microcurie of witamin
B, labalad with cobalt-67. The procedure was
repaated wice in the same patients, after admin-
istration of loading doses of stabls vitamin B, .

In ancthar study, 10 pafients with varous da-

| grees of chronic myelocylic leukemia and 5
haalthy indviduals each received 3 or more inira-
venous injections of Co labeled B_,. This
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research was supponed by tha ULS, Atomic En-
argy Commizsion and by a grant from tha MNa-
onal Cancer [nstilule.
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of Hematology. Vol 11, No. 3, May 1885, pp.
IT0-379.

| 223-227. Onk Ridge Institute for Science and

Education, ORAU Medical Sciences Division,
ORAL-30002, Part 3ol 8. O

| FroM 1969 THROUGH 1877, Oak Ridge Associ-

ated Universities conducied studies on the use of

| galium-67 (Ga™) as a tumor-scanning agent in
| humans. Participating were 357 male and lamale

patients ranging in age from B 1o 83 years, All

Monthly Hightight Report of the Oak Ridge institute hiad known, viable bona or soft lissue luMmors as-

of Nuelsar Stidlies, Macheal Division. Decambar
1982 MARA Atlania Archives, AG 325-8041098,
DR Research Division, Drganization and Man-
agemeant—5, Box 400, Folder Organization and
Managemeni—8, Reporis—ORINS. O

Durng 1988 aND 1967, a study was conducied
by the Oak Rldge Institute of Nudsar Stud-
85/0ak Ridge Associated Universities to com-
pare the tumoves of L-thyroudne (thyroxine is the
active iodine compound existing normally in the
thyrold gland) In subjects with hypearihyrosdism,
hypothyroidism, and normsal thyroid functions,
Tan patlants with abnommal L-thymoxing meinbo-
Esm weara compared against a condrol group of
fiva normal subjects. All subpscts recahsad 20 to
40 microcunies of iodine-131 (I")-labeled L-thy-
roxing intravencusly. Body counting was con-
ducted twice on the first day after the I'"'-labeled
L-thyraxine was administerad and dally thaneal-
tar. Daily thyroid counis were made on the sub-
jects by siandard methods. In addition, blood

samples wera oblained from five patients 1o come-

pare blood lurniover rales to whale body counts.
This study showed thatl whole body counting pro-
vided quaniitative information on the tumover of
L-thymoxine. This work was funded by the LS.
Atomic Energy Commission.
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| sociated with a wide vanety of cancers. Al

patents received ol leas! one iIntravencus injec-
tion of 70 microcuries of Ga™ per kilogram of
body wesghl up fo a otal dose of B milllicuries,

| Thirty-four of these patients received more than

ona injechion. Sevem! recalved a sanes of In|ec-
tions 1o study the therapeutic effect and to look
for recurmence of diseass.

In a related study, four pafients wane sdminstand
Ga" by injection Into tha mphatic structure of the
fosl. These studies showed thad galkum doss not
collect equally in all types of tumars. Rather, it cok
|scts in umors of spaclic cellular types, The lym-
phatic injections showed no advantage to this ap-
proach, ewan in [dantifying urmors along e ym-

| phatic vessels. In May 1976, the LS. Food and

Dirug Administration approved Ga™ ciirate for gen-

eral diagnostic use. This work was suppored by
the U5, Alomss Energy Commisaion,
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Malson, B., A.L. Hayes, C.L. Edwards, A.M.
Kniselay, and G.A. Andraws. “Distribution of Gal-
fium in Human Tissues After Intravenous
Admimistrabon.” Joumal of Nuclear Medicine. Wol,

13, 1872, pp. 82-100. O

From 1970 To 1973, Oak Ridge Associated Uni-
versifies conducted a study o evaluate the efiec-
ivaness of combining high-tdoss iotal body irradia-
fon (TBI) with antiiymphocyte-globulin as an im-

muncauppressive regiman 1o induce tolerance 1o 8 |

foreign bone marrow graft in humans. Three ps-
tants wars involwed Inftiafly, Each was sxpossd 1o
500 reantgens (R}, which comasponded to an av-
erage tolal body absorbed dose of approximately
370 rads. Subsequent bone marmow grafts wens
sucoessful in two patients, Fallure of the graft in
the third patient was determined 1o have resulied
from an insufliclent radation dose. Accordingly,
researchers reguestad and recalved approval 1o
increase the exposure leveal o delver an absorbed
dose of 800 rads at the rate of 40 Rimin.

The onginal protocol imited pabenis fo those wih |
acule leukemia, Researchers also requested and |

receivad approval to exdend the procedune fo
patlents with aplastic ansmea, A fourth patient,
with acute leukemia, was treated in 1973, This
patiant was axposed o a 634 R to the odal body

irradiation, bul developed an unexplained severe |

grafi-versus-hos! raaction thal pravented & suc-
cessiul mamow transplant.

The Cak Ridge Institute of Muclear Studies con-
ducted a related study beginning in 1871 that
was designed 1o idantify objective signs and dis-
linguish aary graft-versus-hoal reactions from
drug reactions, infections, and other complica-
ticns ralated to or incidental to the marow trans-
plant'TBI procedure. In this study, skin biopsies
ware cblalinad Trom four patients or voluntiesrns,
without further exposing them 1o radiation of any
kind. This work was supponed by the LS.
Atomic Energy Commission. (TBI was refer-
enced in the Markey repor.)
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Frou 1972 1o 1973, Oak Ridge Associated Lini-
versitles conducted a sludy 1o datermine whethar
infravenous administration of stable (nonradioac-
tive) scandium clirate nlong with redicacive pal-
lium ncreases the relative concentration of the

gallium in tumors, The siudy polocol proposed
administralion of scandiem in doses ranging from
0.005 to 1.0 miligram par kilogram of body




waight, folflowed by 100 microcuries of gallium-67

{Ga"™) 10 21 patients with known malignancies,
The first patient 1o be treated expeanenced an
advarse reachion io the scandium cltrale but
made a satisfactory recovery. Testing was sus-

panded pending further invastigation. Thens is no |

indication of further activity. This work was sup-
ported by the LS, Atomic Enengy Commission,
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tion for Lise of Humans As Expenimental Sub-
Jjects, Medical Division, Oak Ridge Associated
Unfversities, Cormmies on Humas Sluales and
Related Documentation (Project No, 18). 1871,
Dak Ridge Institute for Science and Education,
Madical Sciences Division. ORALORNL Com-
mifles. Vance Foad Facility, Room 2024,
DAAL-30016, Fiie 1.

Hayasa, A.L, and C.L. Edwards. "The Effect of
Stable Scandium on Fed Blood Cells and the
Retantion and Excration of Ga®™ in Humans.”
Southesn Medical Journal Vol. 86, 1973, pp.

1,338=1.340. O

RTEe

versities conducted a study of stronfium-85m
(5™ a5 a bone scanning agenl. Pasents with
known malignant tumors or suspectad metastatic
disaass of the bone were administered up 1o 30
microcuries of S per kilogram of body weight
inpproxminiely 2 mecrocurias per patent) by in-
travenous infusion. Results of the Sr™" scans
ware comparsd with subsaquent sCans LSRG
strontium-85, fluorine-18 (F'") or technetium-90m
(Te™™). Four pationts wan involved in the study,
This work was supported by the LLS. Atamic En-
ergy Commission,
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*Clinical Tesling of Strontium-BSm as a Bone
Scanning Agent," Application for the Use of Hu-
mans as Exparimental Subjects, Medical Divi-

From 1972 1o 1975, Oak Rkdge Assockaled Uni-

tation (Project No. 25). 1972. Oak Ridge Institute
for Sclance and Education, Medical Sclencoas

| Divigion, ORALVORNL Committes, Vance Road

Facility, Room 202A, ORAU-30016, File 1. O

Frou 1972 70 1978, Dak Ridge Associated Uni-
viersities conducted a study o delerména the rela-
live marita of indium-111 {In""} and bismuth-208
(BF®) whan compared to gallum-B7 (Ga™) as
tumor imaging agents. In actual application, tha

| study was limited o evaluating In™ and Ga®. In

1873, six cancer patenis recewed simusitansous
injections of In™ {0.011 microcurie per kilogram
of body weight) and Ga™ (0.045 microcuriafkg).
Threa additional patients were studied during
1874, The study showed that Ga™ was a better
tumor scanning agent than In""', Aler July 1874,
no patients were scanned with In™ at Oak
Ridge, This work was supportad by the LS,
Atomic Energy Commission.
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“Indlum-111 and Ga" lor Tumor Scanning.” 1973
Reszearch Report. Oak Ridge: Medical Division,
Dak Ridgs Associated Unmversities, ORAL=-123,
pp. 7782 0

From 1972 70 1876, Dak Ridge Associatad Lini-
versities conducted a study 1o delermine the ef-
fectiveness of gadolinium-153 (G4'™) as a

| noninvasive technique for evaluating specific

son, Oak Ridge Assoctaled Universites, Com- stages of the cardiac aycle, notably the left ven-
mitfee on Human Studtes and Related Documen- | yricular efection time. A Tine beam of gamma
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radiation from a Gd'" source, which was placed
on the subject’s back, was directed through the
haar o a detector on tha sublac’s chest. AL
leas! six patients ware subjected fo a madiaton

exposure of approximately 0.2 roentgen overa 1- |

inch-diameter area on their backs. The passage
of blood through the left ventricle was determined
by measuring the blockage of gamma rays emit-
ted by the Gd'™. This work was supponad by the
U.5. Atomic Enemgy Commission.
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gion, ORALVMDARNL Commities, Vance Road Facil-
iy, Floom 202A, ORAL=30016, File 1. O

From 1873 1o 1877, Oak Ridge Associated Uni-
varsities conducted a shudy fo determine whether
dysprosium-157 (Dy'™) could be used effectively
as a tumnor localizing agent In humans. Both fu-
mors Bnd soft-tissue tumors wers considenad.
Thirty-lour patierds with Known cancar wara in-
chuded. This aiudy was discontinued & 1977 after
the investigators found that Dy'™ did not provide
batier mapes of solid lumons than e lechnsfium-
29m (Te™™) phosphate compounds did for bone
scang, nor was it betler than gallium-87 (Ga™) ci-
trate for soft issue umors, This work was sup-
ported by the LS, Alomic Enargy Commission,
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Edwards, C.L., RL Hayes, and J K. Poggenburg.
Dysposium-157 as a Clinical Scanning Agent for
the Detection of Ossecus and Nonosseous Tu-
maors,” Application for the Use of Humans as Ex-
Associated Unfversiies, Commilies on Hurman
Studies and Related Documentation (Project No,
35). 1873, Oak Ridge Instifute for Science and

I ORNL Commmioe on Human Studies, Vance

Road Facility, Room 202, ORAL-30017, Fie 2, O

IN 1974, DAk FipGE Associated Universities con-
ducted a study to determinge the effect o sple-
nectomy (surgical removal of the spleen), with or
without fotal body rradiation (TBU), on the onset
of Bas! crisks and overall survival in lsukemia
patients. The blast crisis occurs when a patient,
previously In remission, begins 1o produce large
quantities of immature white blood cells (called
“blast colis™), The blast crisls 8 usually a ferminal
condition. The spleen becomes enlanged during
the blast crisle and causes the patient consider-
able discomfort. The rezearchers were studying
whethar removal of the splean, with or without
THBI, might postpone the onset of blast crisis, The
study profocol called for radiation exposurs of
100 io 250 R, depending on the white caldl count
ol the patlent. Only one patient was realad in the
study, The patient was naot kept in remission after
the splenectomy and required subsequent sup-
pressive tharapy, The study was canceled in Jan-

| wary 1575 and the patlent was no longer followed

by ORALL This work was supported by the LS,
Atomic Energy Commission. (TBI was refer-

ancad In e Markey report.)
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DIAGHOSTIC DOSES OF IDMNE-125 and technativm-
99m (Tc™") wera administerad to selected pa-
tents referrad to Dak Ridge Asscciated Universi-
ties from the Oak Ridge Methodisi Hospital for
thyroid evaluation. The quality of images ob-
lairned with the two radiotsolopas with the camera
was evaluated and compared. Although these
subjects were evaluated for preaxisting deaase,
cartain agpacts of this study ware exparimeantal,
and the cbjsctive was developmaent of instrumen-
tation and technigues for evaluating human thy-
roids, An estimated 100 subjects were studied.
This shudy was conducied between August 27,
1875, and Seplember 29, 1077, The profocal
was approved by the Oak Ridge Assoclated Uini-
versities/Oak Ridge National Laboratory Institu-
tional Review Booard, (Previously described in
#33 on the original list of 48 expenments re-
leasad by DOE in June 1994)
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Frou 1953 To 1957, Oak Ridge National Labora-

| tory and Massachusetts Ganeral Hospital con-

| ducted a cooperative study on the distribution

{ and excrefion of uranium in humans using termi-
nally @ brain cancer patients as subjects. Partici-

| pants included male and female patients ranging
in age from 28 1o 83 years. Al were near death
{in a coma or samicoma) prior 1o injection and
wane recehing usual hoapital care for comalose

| patients. Subjects were intravenously adminis-

| tered uranium-233 (U™ or uranium-235 (U™

| ag either urany| nitrate hexahydrate (9 patients)

or uranium tetrachioride (2 patients) in amounts

ranging from 4 to 50 milligrams. The subjects

axpired from their brain cancer within several

months of infection, Study resulls indicated that

| 88 percent of the injected uranium cleared the
blood within 20 hours, sither depositing in the

| skeleton and kidneys or exiting through urine.
This work was suppored by the U.S. Atomic En-

| ergy Commission. (This experiment was refer-

| anced in the Markey report. )
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| nous Administration.” American Joumal of Roent-

| genalogy, Radium Therapy and Nuclear Med!-

cine. Vol. 79, No. 1, 1958, pp. 83-100.
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LUmiversity of Chicago—
Lreonne Cancer Research Hospital

STUDIES WERE CARRIED OUT in the early 19508 at
tha Argonne Cancer Fessarch Hoapital to deter-
mine the rate of red cell production and destruc-
tion In healthy and anemic subjects, Two o lour
microcuries of iron-53 (F&™) was added 1o 20
milllilitars of plasma and injected into the arms of
the subpects. Several days after the administra-
tion of the Fe™, the probedure was repeated us-
ing chromium-51 (Cr*')-labeled plasma. The sub-
jects were six healthy indiiduals and two anamic
individuals. The combined use of Cr'' and Fe™
provided an indicator of red cell survival and fotal

hours and al aulcpsy, which was 7 days after the
administraion of Y™, The study lound that Y* had
& half-tirme of 30 to 36 hours. The LS. Atomic En-
argy Commission provided funding to the Argonng
Cancer Research Hospita| through the University
of Chicago, its operating contracior

Raferances

| LeRoy, G.V., A.W. Wisslar, and D.W. Taimage.

"Preliminary Studies on the Clinkcal Application of
Yitrium-80 for Intrapleural Therapy™ Semiannual
Reports io the U.S, Alormie Energy Commission,
Vol 1, Paris 1-6, 1854 Io 1856, Chicago:
Argonnes Canosr Hesearch Hoapital, pp. 1-4,
The University of Chicago, Office of Legal Coun-
sel, Semiannual Reports of tha Argonne Cancer
Research Hospital. O

blood volume in humans. This work was camied | e

out under a contract betwean the Office of tha

Surgeon General, the United States Ammy, and
the Department of Medicine of the University of
Chicago. The U.S. Atomic Energy Commission

provided funding fo the Argonne Cancer Re-
search Hospital through the Linveraity of Chi-

cago, ks operating coniracior,
References
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Parts 1-8, 1254 [o 1858, Chicago: Argonne Can-
cer Research Hospital, pp. 70-75. The University
of Chicago, Office of Legal Counsel, Samiannual
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fal. O

I 1853, &7 THE Ancoswe Cancer FResearch Haspi-
tal, prefiminary studies were carned oul with
yitrium =20 (Y™) to detarmine whether Y™ might be
used for intracavitary therapy, A patient in the ter-
minal stage of carcinomalosis was (njecled
infrapleurally with a solution containing abou
1,350 rmicrocuries of Y™, Samples of fuid were
withdrawn from the pleural cavity at 3, 24, and 43
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In 1853, Tve Uneversimy of Chicago and the
Argonne Cancer Research Hospital conducted
studies o deiermine the hemolytic defact that
devalops during primagquine administraton. Pri-
rmaquineg is an anti-malarial drug that induces an
acute hemolytic anamia in some people, mainhy
members of heavily pigmented races. The sub-
|acts lor this study were healthy, male inmales
from the Ilnols State Penilentiany at Statasville.
MNona of the Inmales had ever had malarna, Al of
the primaguine-sensitive subjects were African-
Amerncans and the pimacguing-nonsensitive sub-
jects included both African-American anc Cauca-

| simn subjects, There was also one subject who

was a student af the University of Chicago, whao
was included in the study because ha hiad been
sphenactomized wo years prior 1o the inftiation of
this research, Blood labeled with 200 o 200
microcuries ol sodium chromate (Na*Cr'0,) was

| injectad ino both the normal subjects and the

growp of primaguine-sensitive subjects, Subse-
quantly, pimaguinge was administered to subjects
in both groups. Blood samples showed that the
primaquine-sensitive subjects developed a se-
vare anemia, whach was attributed o a unlgue
susceptibiity of their red blood cells. This study
was carmied oul under a contract batween the
Departmant of Madicine at the University of Chi-
cago and the Offica of the Surgeon General lor
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the United States Army. The radiochromium was
chtained under an authonzation from the Iso-
lopas Division of the U.5. Atomic Ensrgy Com-
mission at Oak Ridge, TH. The Argonne Cancear
Research Hosplial was operated by the Univer-
sity of Chicago, which was funded by the U.S,
Atormic Energy Commission,
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nism of Hemolysis in Primaquine-Sensitive Ne-
proes.” Semiannual Mapors fo the LLS, Ao
Enargy Commigsion, Vol 1, Parts 1-8, 1954 fo
1956, Chicago: Argonne Cancer Ressarch Hos-
pital, pp. 3741, The University of Chicago, Of-
fice of Logal Cournsal, Semiannual Reporis of the
Argonne Cancer Research Hospital. O

Isi 1853, AT THE ARGONNE Cancer Ressarch Hos-
pital, sodivm chromate labeled with sodiwm-24
{Ma™) was usad to maasure the red cell swrvival
timea of patients with iver disease. The subjects
in this study were 18 patisnis with various types
of liver disease, Liver biopsies were taken from
ofl cases, axcepl from 4 patients with bleeding
lendencies. The results indicaled an abnomal
md osll survhal time in these patients, This study
was supported in part by the Office of the Sur-
gaon Ganarml, United States Army, The Argonns
Cancer Research Hospilal wes cperated by the
University of Chicago, which was funded by the
LS. Atomic Energy Commission.
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In 1855, & sTUDY on fhe matabolsm of choles-
terod was reportad by the Depariment of Medicine
and the Argonne Cancer Basearch Hospital of
the Unkasraity of Chisago and the Los Alamos
Scientific Laboratory. The objeciive of the study
was to determing the rate at which cholestomi
labelad with carbon-14 (C*) appeared in the
plasma and lo determine now much of the G
was incorporated. This study was conductad on
patients admified o the research wards of the
Angonne Cancer Resaanch Hospsal. Thirty-four
gubjocts with varous forms of cancer were stud-
ied. Bath male and female subjects were in-
cluded; thair ages ranged from 23 1o 71 years.

Pafients received 100 or 200 microcunes of G-
labaied sodium acetate. The G labelad acetate
was administered either omally or intravenoushy,
and In some cases by both routes. Larger
amounis were given o palients having the shaori-
est lile expectancies. Blood was withdrawn af a
time point ranging from 30 minules o several
weeks after administering the C™ acetate. Some
patents ware subjecied 1o additional 18sis fo de-
termine the amount of C™ kost from the body by
respiration or excreion. This study was funded
by the LS. Atomic Energy Commission, the
Damon Ruryon Memorlal Furd, and the Amen-

| can Cancer Sociaty. (Previously described in #23

an e onginal list of 48 axparimants relaased by
DOE in June 1954)
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Metabolism in Man.” The Journal of Laboraiory
and Clinical Medicine, Viol, 48, Mo, 3, Septamber
1855, pp. 372-384. O

I 1958, A STUDY was condusted at the Argonns
Cancer Aasaarch Hospital, in cofaboration wilh
sciant|sts al the Los Alamos Sclentliic Laboma-
tory, to determine the relationship botwean
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dietary cholesterol and the synthesis of hor-
mones in the body. Seven patients who wens 1o
have their adrenal glands surgically removed or
wha wera scheduled o have a therapautic abor-
tion were fed S50 microcures of tritium-labeled
{H") cholesterol seven days prior fo surgery. An
additional amourt of 10 mictocuries H'-labeled
cholesternl was administered orally each suc-
coading day befors surgery. During tha surgery
ths patiant was given 100 microcuries of acatate
lnbelad with carbon-14 (C') by nlravenous injec-
tion. The aboried fetuses, the removed adrenal
gland, and other biopay lissue samples ware an-
alyzed for C*- and H'-labeled cholesterol and
steroid-based hormones. This study showed that
detary cholestarcd was rapidly converted io ste-
roid hormones and that C* from the acetale
source was also incorporated into hormones.
The ressarch was suppored by the U.S, Alomic
Energy Commission. (Previously described in
#23 on the onginal kst of 48 expariments re-
leased by DOE in June 1904)
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THIS RESEARCH WAS CARREED OUT atf the Argonne
Cancer Reseanrch Hoapital i the mid 18508, This
study was the first lo se the chromium-51 [Cr)
labaling lechnique o study red coll survival in pa-
tients wilth abnormal hemoglobin syndrome. The
subjects were 11 black patients with various blood
disordens, including 4 with sickle call anemia, and
2 healthy black subjects. One hundred miliiters of
blood were withdrawn from each patient, lebeled
with 200 microcuries of Cr*', and reinjected. Sam-
ples of blood and feces were collected and ana-
lyred to determine red coll sundal timas, The
siudy showed that there was a decreased sunsival
of erythrocytes (red blood cells) in paents with
sickle call anemia. The U.S, Alomic Energy Com-
mission provided funding fo the Argonne Cancer
Ressarch Hospltal hrough the University of Chi-
cago, its operaling contractar,

FE

l
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I THE waD-1950%, studies were conducied at the
Argonne Cancer Resaarch Hospital on the uptake
and retention of digitoxin labeled with carbon-14
{C"). Digitoxin |s a drug used in the treatment of
cardiac failure. This study sought to determine the
rate of disappearance of unchanged digitoxn and
1o determine the comversion products arising from
the panent drug. Eight subsects with congestive
heart failure were given an infravenous injection of
0.5 1o 1.5 miligrams of 0.38 io 0.685 microcurie per
milligram of radioactive C*-digitoxin. Digitalis mad-

| lcation had boen withhaeld from 14 to 34 days prior

fa tha imjection and none was given after ihe injec-
ton, Subseguent 1o the injection, several 10- to
20-mililiter biood samples were withdrawn in a 96-
hour pariod,

The same researchers conducied another study,
using three lerminal patents, The purposs of the
spoond siudy was o determine the distribution of
digitoxin in various tissues of the body and to
determine the pathway by which the drig s re-
mosved from the body, The radicacthe digiioxin
was isolated from digitalis plants that had been
grown in an atmosphere of ™. The specific ac-
tivity of the drug ranged from 0.48 to 0,65 micro-
curie par miligram. For three ferminal patents,
mftiphe doses wera imravenously administersd
o maintain an adequate concentration in the tis-
sues. Tissus samples were taken after the pa-
hents died. These issues wens analyzed for digi-
toxin contand. Furithar resaanch was conductad
wheare radicactive metabolites of digitoxin ware
studiad lollowing the adminlstration of single n-
travenous doses of digitoxin abeled with C* or




with H*. This research determined the reactions
that digitoxin undergoes in humans. The Argonne
Cancer Reseanrch Hospital was oparatad by the
Univesrsaty of Chicage, which was funded by tha
U.S, Alomic Enargy Commission,
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Twis RAESEARCH WAS CARRED OUT al the Argonna
Cancer Research Hospital in the early 1o mad
1950s. A total of 5.41 grams of carbon-14 (C")
labaled glycine werne given crally in divided doses
over an 11-hour perod to a patient suffering from
multiple myeloma, a malignant necplasm that
ofiginates in the bone mamrow and is character-
ized by abnomalities in lormation of plasma pro-
fein. The myeloma cells produce abnommal pro-
g in the serum and udne, Blood samples
were withdrawn and 24-hour unine colections
ware analyzed to determine the mte of synthenis
and the possible precursor relationships of my-

_ Chapeer 3, Human Radiation Experiments—LUniversty of Chicags, Argonne Cancer Revearch Hospital

eloma globulins and Benoe-Jones protens.

The same ressarchens conducted further expari-
mants with anothar patiant who had differant
pathological profeins and graver clinical conds-
tions. The subject of this experiment was a T0-
year-old male with multiple myaloma. The patient
was ghven 20.584 grams of stable nitrogen-15-la-
belad ghycine. The results of this later experiment
ghowad the direct interaction of the Bance-Jones
proteing with the metabolic pool of nitrogen.

| In & third expenment, a 64-year-old female pa-
| tient was injected with C'-labeled lysine 1o deter-

mine the rate of synthesis and excretion of the
Bence-Jones protein. On the day of the expari-
ment, & catheder was inserad and the patient
was injected with 300 microcuries of

| L-lysine abeled with C'*, Urna and respiration

worne analyzed and wo dialysis experiments werns
performed on the patienl. The patient died of ure-
mia 2 months after admission o the hospital.
Another patient, a 67-year-old male who was ad-
mitted to the Argonne Cancer Research Hospital
for treatment and terminal care was injecied with
450 microcures of carbon-14 ghtamic acid. One
raason for conducting this st expariment was 1o

| leam whether glutamic acid might be a better

compound 10 use 1o study prolein synthasls than

| hysine or ghycine. This research was supported by

grants from the National Cancer Institule, Na-
tional Institule of Haalth and the American Can-
cer Society, The Argonne Cancer Research Hos-
pital was operated by the University of Chicago,
which was fundad by the ULS, Atomic Energy
Commisshon.
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po. 77=80. The University of Chicago, Office of
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The University of Chicago, Office of Lagal Coun-
gal, Samiannual Repons of the Argonne Cancer
Aesearch Hospital
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wemiannual Reports fo the LS. Alomic Energy
Commission, Vol 2, Pant 100, 1856 and Parts
7=10, 1857 fo 1858, Chicagao: Amonne Cancar
Research Hospital, p. 27. The Unlversity of Chi-
cago, Office of Legal Counsel, Semiannual Re-
parte of the Argonne Cancer Research Hospital,

Putnam, FW., A. Mikaye, and F. Meyer. “Tha Me-
tabolism of DL-Glutamic Acld-1-C" in Man." Samy-
annual Reports fo the LS. Alomic Energy Com-
migsgion, Vol 2, Part 100, 1856 and Parls 710,
1957 o 1958, Chicago: Argonne Cancer Re-
saarch Hospital, pp. 35-43. Tha University of Chi-
cago, Office of Legal Counsel, Semiannual Re-
ports of the Amgonne Cancer Research Hospital, O

THIS STUDY WS CONDUCTED at the Angonng Can-
car Resaanch Hospital in the mid-1950s. The pur-
pose of the study was 1o investigate the transfer of
digitoain acraes the placental barrier of pregnant
women and o determine the refative concentra®on
ol the unchanged drug and (ke matabolic prodicia
in various fetal organs. The subjects were four
pragrant worman wiho wane hospitalized ai the Chi-
cago Lying-in Hosgital. Three of the women had
abortions; the fourth delivored an anencephalic
baby. Three to 5 hours balore hySterotomy, three
of the women waers intravencusly pven from .25
10 0.5 milligram of digitoxn |abeled with carbon-14
[{C"™) &t a concentration of 0.25 to 0.5 micmeuns
per milligram. The fourth woman was given 0.5
milligram of the radioacive drug 2 fo 3 hours be-

it

| fore the axpected time of delivery, The Argonne
Cancer Research Hospital was operated by the
University of Chicago, which was funded by the
1.5, Alomic Energy Commission,
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i 1857, AN EXPERMENT was conductad al the

Argonne Cancer Besearch Hospital, using radio-
nctively labeled chalestaral. A B0-year-old man

| with chromt arthrits was the subject of This study.

Hea recwivad an inrfraivenous injection cortaining
338 microturies of tritum-labeled [HY) choles-
tercd and 4.3 microcunes of cholesterol iabated
with carbon-14 (G"). Blood samples wene with-
drawn al varlous tmes starting about 4 hours
alter injection and cominuing periodically for 10
days. Urine samples were also collectes and an-
alyzed for C"'- and H*-labeled cholestercl and
sieroid hormmones. This expefsment showed the

advantagas of using H' and C" In humans, It

B | aleo showed the distribution of C* and H* in hor-

mones synihasized lrom cholestersd. Thia study
was funded by the Damon Runyon Mamorial
Fund and tha U.S. Alomia Enargy Commesnion,
{Previously describad in #23 on the original st of
48 axperimants mleased by DOE in June 1884)
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THis SETUDY Wils CONDUCTED by the Argonne Can-
car Rasaarch Hospital in tha mid- to late 1950s.
The purpose of the study was lo determine
whather acetate and cholestero! are precursors of
estrona In pragnant women. The subject was a
Ho-year-oid white woman who undensent a thy-
roldectomy pricr to pregnancy. An intramuscular
injection of 35,09 microcures of testosterone-4-C
was administered during the Tth week of preg-
nancy and an abortion was performed 4 days afier
the infaction. About 55 parcent of the radicactivity
derived from the labeled testosiemne was afim-
nated from the body by way of tha kKidney, The
results of this expariment demonstrated the con-
version of testosterone lo estrons during the
course of human pregnancy. The LS. Alomic En-
ergy Commizsion provided funding to the Argonne
Cancer Ressarch Hospital through the Unhvwers|ty
of Chicagoe, its operating contractor.
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In THE LATE 19608, studiss ware carried out al the
Argonne Cancer Research Hospital to investigate
the metaboliam of uric acld in humans. Uric acld
iabeled with carbon-14 (C™) was intravenousty
injscted Into five individuals, consisting of two
healihy subjects, two gouty subjects, and one
pailent with arteriosclarotic hear dissass. Urina
samples were analyzed for C* content. For three
individuale, atter the administration of the carbon-
14-labaled uric acid, samples of axpired air ware
collected and radicassayed. The axpired air from
all three patients showed that some of the in-
jected uric acid had been degraded o carbon
dioxide and ammonia. Saliva. gastric juice, and

bile ware also radicassayed to determine the
amaunt of ure ackd excreled Inlo the Intasting.

To verify the role of the intestinal flora on unicoly-
sis, the degradaton of intravenously adminis-
tered uric acid C* was studied bafore and after a
high degree of infestinal bacteriostasis had de-
veloped. The subject was a healthy 57-vear-old
mabe, who was kapt on a diet during the study
and for 10 days prior 1o the study. Alter intrava-
nous administration of 33.23 miligrams of uric
acld containing 35 microcuries of C"', urine and
expirad-air samples were collected for 10 days.
On the 11th day, thres types of antibiotics ware
orally administered and after establishing the de-
sirad bactera level in the Inteatinal tract, 35
microcuries of C™-labeled uric acid was intrave-
nously injected. This ressarch found that intestl-
nal flora play a prominent role in the degradation
of uric acid in humans. The Argonne Cancer Re-
search Hospital was cperated by the University of

- Chicago and supported by the LS. Atomic En-

orgy Commission,
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THIS RESEARCH WAS CONDUCTED in the late 1850s
&l the Argonne Cancer Resaarch Hospial, Since
many materials labsled with carbon-14 (") are
oxidized fo carbon-dicde-tabeled ', this re-
search sought to determine the metabolic pood of

i
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carbon dioxide in humans. A solution of NaHC™ 0,
was givan infravencusly al a consiant rate for a
pediod of two 1o four hours, while the one subject
breathed continuously through a beta-particle
chamber. The Argonne Cancer Research Hospital
was oparated by the Liniversity of Chicago which
was fundad by the U.S. Alomic Energy Commis-
ghon.
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19-21. The University of Chicago, Office of Legal
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IN THE LATE 18508, the Argonne Cancer Re-
search Hospital conducted studies on the ab-
gorpticn and excretion patiemns by means of
molybdenum-89 (Ma™). The studies were carried
out on healthy subjects 1o determina the rola of
malybdenum in the oxidation of hypoxanthina
and xanthine (precursors of uric acid). The uri-
nary axcration rate of molybdenum in nomal
subjacts was determined. Molybdenum was
readily absorbed from the gastrointestinal tract.
Seventy-five percent of ingested Mo™ was
racovared in the first 24-hour urine sampls, Tha
Argonne Cancer Ressarch Hospital was oper-
ated by the University of Chicago, which was
funded by tha U.5. Alormic Energy Commission.
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I 1860, a1 THE ARGONNE Cancer Resenrch Hos-
pital, tracer amounts of strontium-85 (S*) as
strontium chlonda, In doses Irom 26 o 40
microcuries, were administered intravenously to
saven adult subjects (5ix male and one lemala).
Measurements were made of blood specimans,
urine specmens, and tolal body gamma activity.
Tha subjects included a woman with moderate
osleoporosis, a 68-year-old male with multiple
myeloma, and 2 males in the 60-yoar age group.

The research found that strontium is retained
with greater avidity whene there is decaaification
of the skelaion (skelsial dissasa), One other pa-
tiant with metastatic parathyroid carcdnoma was
miravenously adminsstered 50 microcuries of
Sr*, and total body counting was perdormed over
a 238-day period. Studies on the metabolism of
calcium were carmied oul using calelum-47 (Ca®).
Sintean hospitalized patients wara counted in the
whaole body counting facility foliowing a single 20-
micmcurie dose of Ca*’, The Argonne Cancer
Research Hospital was operated by the Uinksar-
sity of Chicago, which was funded by the LS.
Alomic Enargy Commission.
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THIS 8TUDY WAS CONDUCTED In 1980 al the
Argonne Cancer Research Hospital, Fluorescein |
labalad with radiclodine (I'") was developed to
diagnose tumors of the central nervous sysiem.
Information cbtalned included the rate of disap-
pearance from the blood, the rate of excretion,
distribution In tissues, and comparison of con-
centrations in brain tumors and in nomal brain
tissue. Patlents suspected of having brain tumors |
were selected for studies on the localization and
retantion of I""flucrescein. Urine and stool sam-
ples were also collecied from six patients over a
48-hour pariod for I analysis. Two normal vol-
untears ware akso injected with 5.7 microcuries of
1™ fleorescein, A tolal of 102 palients weare in- |
jscted. This resaarch was supported in pari by a
grant from the Amencan Cancer Society, The
Argonne Cancer Research Hospital was
operated by the University of Chicago, which was
funded by the LS. Atomic Energy Commission, I
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Parls 11—15, 1959 fo 1961. Chicago: Argonne
Cancer Research Hospital, pp. 104-113. The
University of Chicago, Office of Legal Counsel,
Semiannual Reports of the Argonne Cancer Re-
gearch Hospital. O

resyults of these expenments demonstrated that
excessive incormparation of giycine into wnc acid is
usually confined o gouty subjects with abnor-
mally high urinary cutputs of uric acid, Three of
the subjects who were overproducers of urle acid
wene studiad in detail o determing the patiway
wherby glycine is Incorpomted into unc acld
rore promptly than in nomsal humans.

Two of the healthy subjects and one other patient

with gout, who did not overproduce uric acid,
ware also part of this study. These individuals

were administersd azathioprine, a cylotote and
Immunosuppressive agent, for 7 io 10 days prior
io the intravenous adminisiration of 100 micro-
curies ghecine labeled with C*, This research
found that when azathéoprine was given o sub-
pacts who overproduca unc acld, thair umnary une
acid fell to normal values. The Argonne Cancer
Ressarch Hospital was opemted by the Unhr-
sity of Chicago, which was funded by the U.S.

| Alomic Ensrgy Commission.
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STUDIES WERE CONDUCTED by the Argonne Can-
cer Research Hospital in the early 1960s on pa-
tients with gout to detarmine the metabalism of

wric acid in humans. This research was con- I
ductad o determine whather palients with van-
ous degreas and types of gout had an increased
incorporation of ghycine into uric acid. Gout is an
Inherited metabaolic disordar charactenzed by
chronic arthrifis and usualy by an elevated wric-
acid blood level, Twalve patients with gout were
infravenously administerad glycine labatad wilh
garbon-14 (C™) over a perod of B0 minules. The

| pital, pp. 56=61. The University of Ghicago, Of-

fice of Legal Counsel, Semannual Reporis of the
Argonne Cancer Reseanch Hospital. O

Molybdenum-89 was used as a tracer agent in
ihe sarly 13808, at the Argonne Cancer Ae-

! search Hospital, 1o image the iver and to deter-
mine the disappearance from the blood of intra-
venously injectad molybdenum-99 (Mo™). Both
normal sulbjects and patients with ver disaase
wera adminisiered bebween 20 and 100

Ts
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microcuries of Mo™ by intravenous injection,
Liver scans were performed at the Argonne Can-
cer Research Hospital's whole body counting
facility. Subjects incleded normal volunteers and
o patient with viral hepatis, Approossmately 100
liver scans were performed using Mo™ as a
tracer. The Argonne Cancer Research Hospital
was oparated under contract by the Univarsity of
Chicago which was funded by the LS. Atomic
Enengy Commission.
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THESE STUDES WERE carried out by the Argonne
Cancer Research Hospital in the early 1860s to
determine the metabolizm of lithocholic acid.
Lithocholic acid, a sternid produced by the hu-
mian body, B found in human bile and feces. A
dose of eleven microcuries of |ithocholic acid [a-
beled with carbon-14 (G") was orally adminis-
tored to four patients, 20 to 72 hours bafore oloc-
tive gallbladder surgery for gallstones, Two other
patients with funcfioning galibladders were stud-
ied after oral administration of 50 microcuries of
lithaehalie acld labaled with C". Bile was ab-
tained during their galibladder operations and
analyzad for GV, The Argonne Cancer Rassarch
Hospital was operated under contract by the Uni-
versity of Chicago which was funded by the U.S.
Atemic Energy Commission.
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BTUDIES WERE COMDUCGTED in 1967 af the Argonne
Cancer Research Hospital on the use of
tachnatium-89m (Tc*™™) as a tracer and |

agent for nuclear medicing. Scans of human sub-
jects were mada with & Picker Magnascannar 30
minutes after infravenous injection of Tc™", One
whilte lamale received an Intravenous Injection of
1 millicuria of Te™®. Thymid scans were con-
ducted on a clinically nommal white male 30 min-
utes afler intravenous injection of Tc™™ and the
resulls were compared with scans conducted
after iodine-131 {I™') administration. The urinary
and fecal excretion of Tc™ pertechnate was
studied in four patenis. At least two normal sulb-
jects, including a heatthy African-Amarican male,
were administered 440 microcuries of T¢™ in
ordar o analyze radiccardiograms. Another male
subject was administered 1 millicurie of Tc™ and
dose calculations were made for the total body,
glomach, and thyroid. The purposa of this re-
gaarch was o delerming the biclogical retention
half-tirma, and suitability as an maging agent, of
Te™™, With a biological retention half-tirme of 48
houre, Te™ was found 1o ba a sultabla imaging
apgent . The Argonne Cancer Research Hospital
wiis operated under confract by the University of
Chicagn, which was funded by the U5, Atomic
Enargy Commission,
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Andros, "Tha Use al Te™™ as Parechnalate for
Thyroid Liver and Brain Scanning.” Semiannual
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versity ol Chicago, Office of Legal Counsal,
Semiannual Reports of the Argonne Cancer He-
search Hospital, O

THIZ RESEARCH WASR CONDUCTED by the Argonns
Cancer Research Hospital in the mid-1980s. |
Eleven rnomal and ning paaratic Caucas|an wo-
untears served as axperimental subjects. Pal-

mitic acid containing 1 microcurie of caboxy
carbon (") label dissolved in petroleum ether

was dipped onto sach of two demarcatod areas

of lesion-free skin on the back of each subject.
Altar 2.5 hours, The sSkin was wipad with patro-
laum ether-soaked cotton. The entire study was |
repaatad in four additional ormal voluntears fal-
lowing the application of an cintment comparable
io the standard treatment for psoniasis. The study |
wag akko repaated in one othar normal voluriear
and in bwo patisnts with minor eczema. The
Argonne Cancer Research Hospital was oper- |
ated under contract by the University of Chicago,
which was funded by the LS. Atomic Enargy
Commission,

References

Gara, A., E. Estrada, 5. Rothman, and AL
Loancz. “Daficent Cholestercl Estarihying Ability of
Lesion-Free Sian Surfaces in Psoriatic Individu-
els.* Savsiarnual Reports o the LS, Alomic En-
emgy Commission, Vol 5, Parts 21-25, Part 102
Tos, 15964 fo 1986, Chicago: Amonna Cancar Ro-
search Hospital, pp. 62-89. The University of Chi-
caga, Offica of Legal Counsel, Semlannual Fle-
ports of the Argonne Cancer Research Hospital
Lofncz, AL, “Speciic Metabolic Processes in
Ekin." Sermiannual Reports 1o ihe ULS. Alomic En-
evgy Commission, Vol &, Parts 21-25, Par 102-
T, 15984 fo 1866 Chicago: Argonne Cancaer Re-
search Hospital, p. 75. The University of Chicago,
Office of Legal Counsel, Semiannual Reports of
the Argonne Gancer Research Hospital. O

THES WAS A COLLABORATIVE study between the
Argonne Cancer Resaarch Hospital and the Uni-

| wversity of Rochester conducted in the mid-1560s.

Its purpose was o datermina the diagnoshc and
thempautic potantial of antifibrnogen labslad
with lodine-131 {1'""), which was thought to com-
bire with circulating fibrinogen and to kocalize in
fumors, In had of the tumorns studied, localization
allowed for clear visualization on scanning.

An antibody was infravenously administered, This
procedure was camed ouf in heo palents, Al-
though some fumors imaged, this stedy was not
successful in treating cancer becausa of poor
localization of the antiflbrinogen label with I'Y.
The Argonne Cancer Ressarch Hospital was op-
arated under contract by the Unaversity of Chi-
cago, which was funded by the U.S. Atomic En-
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A METHOD WAS DEVELOPED al the Argonng Cancer
Research Hospital in Chicago 1o measure bone
mineral content in animals or humans, using an
sucternal iodine-125 (1™) source. Bone mineral was
daterminad by transmiting a small beam of pha-
ton radiation from an 1 source through a single
human finger bone, capturing an mage of the fin-
ger on radiographic film. Mineral content was de-
lermned by analyzing the image density. This
lechnicus was lesied on a group of postmeno-
pausal women (with ovares removed) whio were
astrogen deficient to determing the benelicial ef-
fects of estrogen therapy on bone mineralization.
Ancther group of postmancpausal womean with
ovanes and no hormone therapy was also studied,
agmin using linger bong radiography. A group of
premenopausal women served as controls. One
hundred patients parficipated n ths study. Tha
study showed that hormone therapy had a benefi-
clal effect on bone mineral content in women. The
Argonne Cancer Research Hospital was operated

L.5, Atomic Energy Commission.
Referances

Lang, L.H. and M.M, Strandjord. "Measuremeni
of Bone Mineral Content Lising a Radicactive De-
vice.” Seméannual Reports o the LS. Afomic
Energy Gommissian, Val, 5, Pars 21-25, Pad
102-104, 1964 fo 7966, Chicago: Argonne Can-
car Resaarch Hospital, pp. 141=142. The Univer-
sity of Chicago, Offica of Legal Counsel, Semian-
nual Repors of the Argonne Cancer Research
Hosgital, 0

THIS STUDY WAS CONDUCTED al the Argonne Can-
cor Rasaarch Hosplial in 1987, This study com-
pared the amount of biood lost from the body to
that retained from the lungs in a menopausal
wornan with pulmonary hemosiderosis, a dissase
characterized by expacioration ol blood from the
hings or bronchaal lubes. This was the first study
in which linear profile scanning of iron-58 (Fe™)
was used for this purpose, When the patient was
in remission from the disease, 10 microcunies of
Fe™ were injected Intravenously. Analysis was

iTH

done on plasma iron clearance, seral body sur-
lace counting rates, ervihrocyte incorporation,
and finear profile scanning of Fe™, The Argonne
Cancer Research Hospital was ocperafed under
confract by the University of Chicago which was
funded by the U.5. Alomic Energy Commission.
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DeGown, AL, L.B. Sorensen, D.B. Chareston,
A. Gottschalk, and J.H. Greenwald. “Retention of
Radioiron in tha Lungs of a Woman with ldio-
pathic Puimonary Hemosiderosls.” Samiannual
Reports o the U.S. Alomic Energy Commission,
Viol. 6, Parts 26-33, 1966 fo 1970, Chicago:
Argonne Cancer Research Hospital, pp. 28-37,
The University of Chicago, Office of Legal Coun-

| sal, Semiannual Reports of the Argonne Cancer
| Research Hospital. O

| T the A
by the Unhvarsity of Chicage and supporad by the | WIS RESEARCH WAS CONDUCTED by rgonne

Cancer Research Hospital in the late 1960s to
determine whether induced hyperthyroidism in-
creased the sensitvity of tumors to therapeutic
¥ mays, Tha subjects of thés expanman! weare pa-
tients with advanced cancer who could tokerate
an slevated motabolic rale caused by oral doses
of niodothyroning. X rays wers also administerad
in daily fractionated doses, In two patients with
bronchogenic carcinomas, after induction of the
hyparthyroid condition, the metasiases on one
side was treated and the other side was treated
only after the BMR had bean aowed to mturm o
normal. At avlopsy, 3 months after the treatment,
thee side freated with the drug and the x rays
showed only fbrosis while the fumor was still
present in the side trealed by x rays alone. An-
cthar patient with lung metastasis due to melka-
noma was subjected (o tha combined treatrment
with o response. In two patients with adenocar-
cinoma braln metastases and unknown primary
lesions, the combined therapy was effective on
the brain |lesions but not on the primary lesions.
The LLS. Atomic Enargy Commission provided
funding io the Argonne Gancer Research Hosp-
tal through the University of Chicago, its operat-
ing coniracior.
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Vol 3. Pard 107, 1887 and Parfs 11-15, 1859 io
1961, Chicago: Argonne Cancer Research Hospi-
tal, pp. 52-54. The University of Chicago, Office of
Lagal Counsel, Semiannual Reposs of the
Argonne Cancer Research Hosplial. O

THESE STUDIES WERE carriad out in the kate 19808
at the Argonne Cancer Research Hospital to de-
tarmine the organ uptake of selenium-75 (Sa™),
Four subjects were intravenously injected with
Sa™, The firs! was a male with a varicose ulcer
who was administered 100 microcunes. The sec-
ond was & male with mild diabetes who was ad-
ministaned 200 microcuries on ona occasion and
was subseguently administerad 220 microcuries,
Subjects were followed by whole body counting
for up to 30 monthe. The biologcal half-time was
found to be about 80 days. The resulls of this
study found that altes a single injection of Sa™,
one-half of the Sa™ was aliminated from the body
after 80 days. The Argonne Cancer Ressanch
Hospital was operated under confract by the Uni-
varsity of Chicago, which was funded by the UL.S.
Atornic Energy Comméssion.
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In THE LATE 18608, the Argonne Cancer Fe-
saarch Hospllal conducted studies (o daterming
thie combination of radionuclide preparation and

imaging system with the bast lesion-delection
capablities per unit radiation dose. Preparations
of gallium-68 (Ga™), technetium-99m (Tc™"), and
Indiurm-113m (In'"*) were used to detect eslons
im fhe brain, kidney, fver, and lung, Biological
half-times In humans wene comparad with thosa
in mice by measuring redsoactivity in the axcreta.
The Argonne Cancer Research Hospital was op-
erated under contract by the University of
Chicago, which was funded by the .5, Alomic
Emangy Commission.

Lathrop, KA., T.0. Cohen, A.M. Beck, and PV
Harper, “Comparison of Gallium-88, Technetium-
Bam, and Indivm-113m Used with the Gamma
Cameara and tha 3-Inch and 5-Inch Scanness for
Visualization of Lesions in the Brain, Midney, Liver,
and Lung.” Semignnual Reports to the U.S. Alomic
Energy Commission, Voi. 8, Parfs 26-33, 1966 o
1870, Chicago: Argonne Cancer Reseanch Hospi-
tal, pp. 1-13. The University of Chicago, Office of
Legal Coungal, Sarmiannual Reports of the

| Argonne Cancer Research Hospital. O

Lniversity ol Rochesier

DURING THE EARLY 18408, the University of Roch-
asler in New York conducted studies on the re-
tention, excretion, and gastrointestinal tract
absorption of polonum-210 (Pe®7) in humans,
using pafients at Strong Memonal Hoapital in

! Rochester, NY as subjects. The purpose of the

study was to determine occupational exposure
limdls lof ude in radiation proléction programs.
Five patisnts with advanced ymphoma or lauke-
Ml pariicipated. Four were adminisiersd an in-
travenous injection of 8 1o 23 microcuries of Po™
and one patent was orally administerad 18.5
micracuries of Po™ in tap water. Urne samples
were subsaquently colleciad and analyzed for
Po™", Al subjects died of preexisting ailments
shortly after the administrations. Tissues ware
obtainad al aulopsy and examined for Po™ con-
centration. This rassarch was supporied by the
Manhattan Engineer District, {This exparment
was relerenced In the Markey repon.)
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From AUGUET 1846 fo January 1847, the Unhvar- |
sity of Rochester conducied toxicity studies on
uranium, using hospial patients as subjects. The
purpose of the studies was to determing the dose
lewval a which renal injury i first detectable, mea-
sure the rate at which uranium s sliminated from
the body once it enters the bloodstream, and ob-
serve the effect of measures intended to alter the |
excretion rate. Human subjects included four
malas and two females, all with good kidney
function, ranging in age from 24 1o 61 years. Al
had medical conditions, such as undemulrition,
alcoholism, or hean disease. Highly enriched
uranium (uranium-234 and uranium-235) was
administerad miravenously as uranyl mitrate in
amounts ranging from 6.4 to 70.9 micrograms
per kilogram of body weight. Al lavels approach-
ing 50 micrograms par kilogram, the preparaion
was diluted with natural uranyl acetate (U™ to
kmit the polential radiotoxicity associated with
systemic enriched uranium. Five subjects re-
calved a single injaction and sxperienced no kid-
ney damage. The sixth subjact experianced
slight kidnay lissua toxicity at the 70.8 micro-
gram/kg level, suggesting that the human toler-
ance level had been reached, This patient was |
sdministered ammonium chlonde to induce an |
acidosis condition (a decrease in alkal relative to
acid In bodily fluids], then received a second in-
jection of uranyl nitrate at a dose of 56.6 micro-
gram per kilogram.

Thase studies showed that the tolerance level for
wranium in the human circulation was about 70
micrograms par kilogram of body weight, that
uranium excration occurmed mainky through urine,
that 70 to 85 percent was efiminated in the first
24 hours, and that acldosis decreased the rate of
uranium excration. This research was supported

by the Manhatian Enginear District. {This expen-
ment was referenced in the Markey report.)
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Jjects. Rochaster: The University of Rochester,
UR=37, Juna 1848. O

THIS STUDY WAS CONDUCTED In 1963 by a graduate
student at the University ol Bochester fo irvest-
gata the human body's metabolism of radiciodine
fownd In dairy products. The ressarch sought to
determime if lodima found in milk was transferred o
the thyroid in the same quantities as the inorganic
lodide commondy used in medical studies. As
much as 40 parcant of the lodne found in milk
was found to be protein bound. The study focused
an e range of uplake percentages in chidren of
vanous ages. Subjects for the experdment weane
chiosan with an emphasis on tha younger age
groups, since the mejority of known resaearch had
been conducted on adults. The subjects ranged in

| gge from & years to 50 years; seven were léss

than 21 years old. The milk usad for this study was
obiained from Comell University's Department of
Veterinary Medicine, whare a cow had been fed
iodine-131 {I'"') s0 s fo produce 5,000 1o 10,000
pleocuries per lter in its millk. All subjects were put
an an lodine restricted dial pror 1o the siudy and
then were fed the ' milk for 8 minimum of 14
days. One of the children In this study subse-
quently developed thyroid carcinoma. The re-
gaarch was performad under a confract with the
LS. Atomic Energy Commission.
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In 1864, the Departrmant of Radiation Biclogy at
the University of Rochester conducted & study on
the fate of radon ingested by humans, Two male




subjeats, one 58 and the othar 38, participated.
On two occasions, each subject drank approxi-
mately 1 microcurie of rdon-222 (An™) in equi-
Ebriurm with its dacay products in 100 milliliters: of
walar, On three separate days, tha ingestlons of
radon were followed by a normal breakiast, the
fourth followed a larger breakfast high in fat. The
subject’'s respired air, blood, and urine were ob-
tained and sampled for An™ activity. This study
provided rates at which the body loses radon and
the mpact of siomach contents on the rate of
loss. The eseanch was supporiad by tha ULS.
Atomic Energy Commission. (Previously de-
scribad in #20 on the ongnal kist of 48 exper-
menis released by DOE in June 1904)
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Other |
CasE WesTERN RESERVE University conducied
this study in 1850, Blood volume determinations
were made on 78 ambulatory hospital patients
whao axhibited normal fluid and protein balance,
The subjects were injected with plasma prodein
tagped with lodine-131 (I'™) while they were fast-
ing. Theay were confined 1o bed untll the experi-
mant was completad, Approximately &0 1o 80
microcuries of 1™ were intravenously injacied.
Twebm patianis who weare 1o recsive spinal anos-
thesia were also given radioactive iodinated pro-
tain af varous intervals, preceding the adminis-
tration of the anesthesia, No radioactnity was
detectad in the spinal fiukd of these patents. The
studies on the patients confined fo bed showed
that an average of 8 1o 12 percent of the injected
radipactive iodine was found in the umna within
24 hours of the injection. This research was

partty supported by an Atomic Energy Commis-
slon coniract.
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Storaash, J.P, H. Kneger, H.L. Friedell, and

| W.D. Holder. The Use of Plasma Protein Tagged
lodine-131 in the Study of Biood Volumes. Clave-
land: Wesiem Resarve University, NYO=-1808,
July &, 1950. O

Tris RESEARCH WAS carmied out in 1852 @ Caso
| Western Reserve University, Human serum albu-
min labeled with lodine-131 (I"") was injected
info 77 subjects and a scintifafion counter was
usad to determine cardiac outpul and o chaarve
| perpheral vascular flow, Approximabely 150
microcuries of radisiodinated albumin wesnea (n-
jected info the subjects. A senes of thase experi-
ments were perfommed on young subjects with
| normal circulation, Four of the young subjects
had one foot Immersed in hot walker for 20 min-
utes before the labeled albumin was injected into
them. In two other subjects, the fool was im-
[ marsed in oo water for 10 minutes before the
test was performed. The study was carred out
under contract with the LS, Atomac Energy Com-
MESSIon.
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THIS STUDY WAS PERFORMED in 1952 at Case
Wastern Reserve University. During the two de-
cades prior 1o the study, several studies of pro-
taln digestion and absorption were camed oul
both in normal individuals and in patients with
various diseases. This study describes a simple
and accurate method 1o determine the efficiency |
of protein digestion and absorption, by measurnng
fha isotopa content of the feces after oral mgas-
tion of protein labaled with iodine-131 (I'"'). The
subjects were 10 children with diseases that did
not specifically involve the gastrointestinal tract
and 5 children with cystic fibrosis of the pan-
creas. These patients fasted for 12 hours before
the sxperimant; than, a lest meal conaining 'Y
was orally administered in place of breakfast.
The test meal contained approsimalsdy 1 micro-
curie of labeled protein per kilogram of body
waight. [n the five children with cystic fibrosis of
the pancreas, pancreatin was withheld for 3 days |
prior o and during the initial test. The subjects
ranged in age from 1.6 years to 2 years, The re-
saanch demonsirated a diminished retention ol
dietary protein in cystic fibrosis of the pancreas.
This research was supporied by a LS. Alomic
Energy Commission contract.
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In 1863, ConNELL UnveRBMY conducied studiag
on the comparairee uptake of iodine from Ingasted
water and milk, using human and animal subjects.

| Eleven haalttyy male volunieers ranging n age

fromi 26 1o 52 years parficipated and ingested 0.1
Wter of millkk containing iodine-131 (I'*"). The study
used milk obtained from cows that had been fad
1™ two days prior 1o milk colection. The milk con-
tained approximataly 2.5 microcuries of I per
ter, Inorganic 1™ was administered with 100 malli-

i Fers of waler containing about 026 microcune of

™", Results of the study indicated that thare was

| no significant difference in the uptake of icdine in

humans when oblained through milk or water. This
work was supportad by the ULS. Alomic Energy
Commission, [Prniously describad in #47 on the
original list of 48 expenments released by DOE in
June 1994)
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THIE RESEARCH WAS CONDUCTED al the Bicphysi-
cal Laboratory and the Department of Medicine
it Harvard Madical School and the Medical Clinic
at Peter Bant Brigham Hospital in Boston. Ap-
proximataly 100 microcunes of ehromium-51
{Cr"") as chromium chioride weare intravenously
injacted into 26 normal adults (5 women and 21
man). After aliowing & minutes for mbang within
the circulation, ressarchers drew four samples of
blood and analyzed tham in a gamma countar to
datarmins plasma volumas. The plasma volumss

| wara detarminad by this meathod. In some sub-

jects, a second study was also performed, This

mathod was further tested by measuring the
plasma volume bafors and after transfusion or

I' hemarrhage of betwaen 250 and 500 millilters of

FL¥]
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plasma in hoapital patiams and voluntasr sub-
jects. This ressarch was supported in pan by the
.5, Atomic Energy Commission and in part by
the United States Public Health Service.
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In 1853, sTuDies were conductad at the Univer-
sty of lowa, lowa City, on the uptake of jodine-
131 (1"} in thyroids of human embryos in wtero.
Pragnant worman schadulad for thempaits abor-
tons wens given dosages of 100 to 200
mierocunes of I'", Soma time later, the abortions
were perormed. The aborted embryos were sec-
tioned and autormdiographad, The human em-
bryos showed thyrodd uptake at 4 weeks, neary
one month earier than was previously known,
This finding was useful in understanding the
iransfer ol radiciodine across the placental bar-
rier, This study showed that it would not be pru-
dent to administer |™ to pregnant women for
diagnostic or therapeutic purpeses. Tha number
of subjects is not known, This work was funded
by the U.5. Atomic Enargy Gommissian, (Previ-
ously described in #5 on the onginal kst of 48
axpenmeants released by DOE n Jure 1984)
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THE UPTAKE OF 10DINE-131 (1) was st 000 ™
newborn infants at the University of lowa, kowa
City, in 1983, Twehve male and 13 female infaniz
ware included in this study. All were kess than 3B
hours old, weighted between 5.5 and 8.5 pounds,
and were considered o be healthy and nomal,

Less than 1 microcuria of I was administensd o
each newbom. Eighl recelived the radicioding
arally and 17 by mtramuscular ingsction. The con-
centration of """ in the thyroid was measured using
a thyrold gamima proba. Measuraments were con-
finued af infervals of 2 io 8 hours for 3 1o 4 days.

| This study showed that |'"'" was taken up by the

fhyroid at a higher level and more rapidhy whan
administened by injection rathar than ngestion.
This study was supparted by the ULS. Atomic En-
ergy Commission and the American Cancer Soct-
aty. (Freviously described in #4 on original 48 ax-
parmants released by DOE in Juna 1384)
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THE THYROID FUNCTION of Infants was studisd

jointly by the Velerans Administration Hospial,
Omaha, NB, and the Depariment of Radsalogy,
University of Mebraska, Colage of Medicine, in
1960. Twenty-elght normal, healthy infants from
the nursery at the College of Medicine, including
16 males and 12 lemales ranging in age from 72
to 180 hours, were involved in the experiment, The
newborn infants were ghven 5 microcures of
iodine-131 (I"™) through a gastric tube. The con-
centration of I'" in the thyroid was measured 24
hours later, This study showed the thymoid of a
newbormn funclionsd similary (o those of adult thy-
rotds. The subject's sex and waight were nol no-
lated W thwroid function. (Previously described in

| #4 on ariginal 48 axpariments released by DOE in

June 1954}
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loDiNE-131 (1) was usED to stu
idine in normal, newborn infants at the Unlver-
sity of Tennesses, Mamphis, in 1354, Seven
male infants (one white and six black) betwean 2
and 3 days old were injected intravencoushy wish 1
io 1.5 microcuries of 1", The concentration of |'™
in the thyroid was measured 24 hours after injec-
ion, Absorbed doses to the infand thyroids were
estimated to be about 80 rads. The I uptake of
tha thyrold of the subjects was lound to e within
tha range of values that wousd be found In hypar-
thyroid adults, This study was supported by a
grant from the LS. Atomic Enargy Commission.
{Previously described in #4 on the original list of
48 expariments released by DOE in Juna 1984)
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N THE LATE 18408 and sarly 18508, a serlas of
metabolic experimenis was conducted at Charity
Hospital and Tulane University School of Medi-
cine, Maw Origans, LA. The focus of the experi-
manis was 1o investigas the role of electrolies
in normal humans and in patients with conpgestive
hzart faillure. The tofal numbser of subjects s not
specified, but as many as 268 people could have
been included in the study, Some of these sub-
jects may have participatad in more than one
shudy. The radiolzolope studies examined reten-
Bon fimes, excretion rales, biologic decay rates,
and a variety of other physiological parameters.
Tha radicisotopes used included; meroury-203
(Hg™), mercury-205 (Hg™), chlorine-36 (CI*),
sodium-22 (Ma™), sodium-24 (Ma™), rubidium-88
{Ab™), potassium-39, (K*), and potassium-42
{K*). One subject received only X rays to deter-
mine the effects of radation on humans. (Prewvi-
ously describad in T8 on the onginal lst of 48
expanments released by DOE in June 1594)
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Fros 1945 throuas 1848, YVanderbi University
Hespital conducted sfudies on iron absorpiion in
pregnand women. Padicipanis in the study wera
part of & larger nulntion survey conducted by the
hospifal. in alt, 828 normal, healthy, pregnant
women ingested radicactive iron-59 (Fe™} in an
amount renging from 1.8 1o 120 milligrams. The
Fe™ was administered at various times in the
gestation perkod ranging from fewer than 10 o

| more than 35 weeks. Radcactivity in the blood

was measured 2 weeks and, again, 3 weeks al-
ter administraton. The study showed that iron
uplaka is related to both dosage level and gesta-
tion parod. The parcantage of abeomption de-
creasad as the amount adminkstered went up,
whils 1ho actual amounl of iron abeorbad n-
creased. Also, uptake increased later in the ges-
tation penod. At 30 weaks, three hmes as much




iron was absorbed as at 15 weeks, This research
was suppored by the Nutritlon Foundation, Inc.,
The Rockefebar Foundabion, and the Tennesses
State Dapanmant of Hsalth.

From 1964 to 1867, Vanderbilt University School
of Medicine conducted a follow-up study on the
children born to these women. The study in-
cluded 679 children of mothers who had been
fed Fe™ and 705 children of mothars in the origi-
nal study control population. One case of leuke-
mia and two cases of sarcoma were discovered
in the Fe™ population. Thers were no malignan-
cies n the control population. Comparned to an
expacied incidance ol leas than one, ihe threa
cases are stafistically significant. There were no
diflerances in malignancies among 1he mothers,
conpgenital defects among the children, or con-
genital delects among subsequent children ba-
tween ihe two populations. This follow-up work
was supponed by the U.S. Public Hoalth Service
and thie U.5. Alomic Enengy Commizsion. (Previ-
ously describad In 81 on tha onginal st of 48
experiments released by DOE in June 1894)
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THIS BTUDY WAS CONDUCTED In 1868 at Vandarbiil
University. Six healthy female volunieers, be-
tween the ages of 19 to &4 years, with no hisiory
of hypertension and with nommal blood pressure,
wers fed & constant sodium diel for 30 fo 45
days. After adminisiration of a 10 microcunes
oml dosage of sodium-24 (Na™), axchangoabln
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sOGIUM spaces ware maasured during the folicu-
lar phase and the luteal phase of the menstrual
cycle. The subjects ware followed daily at the
Chnical Resaanch Cenlar for excretion of sodium,
potassium and creatinine, urine volume, body
weight, and basal body temparature, This re-
search was funded by grants from the Public
Health Senvice, the American Haart Association,
and the U.S. Atomic Energy Commission.
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IM 1969, &7 VanpERBLT LINVERSITY, chiomium=50
{Cr™) was used 1o label red cells in studies of
néwborn infants with the hyaline membrane dis-
gase, The studies were perforrmed with a twolold
purpose: (1) 1o determine the Blood volume in
these children, and (2) to deterrnine, for those
who died, whether hemorrhage had occurmed
prior to or after Cr° labefing. Measurements of
red blood cell volumes were mada on B8 new-
born infants with respiratery distress, OF these
infants, 28 ware lound to have Intracrarial hem-
omhage at autopsy and 22 had their major bleed-
ing episode after they were tagged with the Cr*,
Large quantities of blood were drawn from these
infants for extensive diagnostic studies and the
replacemant transfusions of donor blood was

| labeled with Gr®,

| The researchers also conducied further studies on
| oma nfant and three adult patiants using dunl
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tracens of chromium-581 (Cr™) and Cr™ and mea-
suring blood volume. This study was suppored in
par by an Alomic Energy Commisalon caniract
and in part by a grant from the National Heart Inss-
ute,
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Fros 1983 To 1973, the University of Washing-
ton conducted studies on the effects of radation
on human lesticular lunction using inmates al the
Washingion State Prison in Walla Walla, WA, as
sibjects. intially, 232 healhy voluntesrs ware
accepted info the study program. Sixty were sub-
saquently Fredinted with acute dosos of X mys,
ranging from 7.5 to 400 rads o the testes. Four
other participants went through an [dentical pro-
cedura, but received no radiation. Foriy-three
wers releasad from the program for & vanety of
reaAsons. Tha memaining 125 inmates served as
conirol subjects in the siudy. Each inmate sa-
lected for the study had exprassed a dasire to
undergo a vasectomy at the conclusion of the
study. Fifty-three sublects moeived posi-study
vasectomies. Tha other 11 subjects eithar
declined the procadure or did not receive vaseo-
tormies. Tiesue samples were analyzed at the
Biology Division of Oak Ridge Nalional Labora-
tory, whose panicipation was reviewed and ap-
proved by an institutional review board.

iy

-

I These studies showed that doses of 7.5 rads had
no adverse aftect on testicular function, that

| doses of 27 rads inhibited generation of sperm

| celis, that doses of 75 rads destroyed existing

sparm cells, and that doses of 100 10 400 rads

produced temporary sterfity. All subjects of the

study eventually recovered to thedr nomal

| preirradiation condition prior to vasectomy. Study

rasults showed that adult males are very radio-

sensitnie to temporary sterlity, but also radion-

sigtant to compéeta stenlity. This work was sup-

| ported by tha LS. Alomic Enangy Comimission.

{This expariment was relerenced in the Markey

report.)
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Paulsen, CA. The Shudy of iradiation Effects on
tha Human Tastis: including Hisiokogic, Civomo-
somal and Hormonal Aspects, Terminal Report,
AEC Contract VAT{45-1)-2225. Seattle: Unhwersity
of Washingion School of Medicine, January 31,
1873,

| Thorslund, T.W, and C.A. Paulsen, “Effects of
X-Ray Iradiation on Human Spermatogenesis.”
in Procesdings of the National Symposium on

| Mafurai and Man-Made Radiation in Space. E.A.
| Warman, ad. NASA Document T X-2440,
1972, pp. 220-232. O

IN THE EARLY 19505, 2 study was conducted at

| University Hospital at the University of Washing-

ton on the iron metabolism and the production of
red biood cells. lron-55 (Fe™) and iron-59 (Fe™)

| were injected Into sither normal subjects or ane-
| mic subjects. Approximalely 20 subjects recelved

Fa™; anather 60 to 80 received Fe™ in amounts
ranging from 5 o 10 microcuries. Blood samples
ware drawn at diferent times and countad 1o de-
farmina radiolron conlant. This study was sup-

| poried by the U.S. Atomic Energy Commission.

{Previcusly described in #40 on the original kst of
48 expariments releasad by DOE in June 1884)
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cians. Vol. B9, 1958, pp. 145-154. Pacific Northwest Laboratory General Human

Cooley's Anemia.” Biood, vol. 12, 1957, pp.

= e
Bothwall, TH., AV, Hurtadao, D.M. Donohue, and 'I

C.A. Finch. "Erythrokinetics. IV. The Plasma lron | Between 1970 and 1973, studies on the poten-
Turnovar as a Meaasure of Eryihmopoiesis.” Blood tal uselulnass of total h:'dl" neuiron activabion

| Lange, R.D., W.H. Crosby, D.M. Donohue, C.A.
| Finch, J.G. Gibson, R.J. McManus, and M.M.

| Stumia. “Effect of Inosine on Red Call Presarva-
| tion.” dournal of Clinical Investigation. Vol, 37,

Vol. 12, 1957, 407427, analysis ag a diagnostic toal were conducted at
Letter. C.A. Finch to S. Marks. July 17, 1984, | University Hospital, Unbversity of Washington,
Pacific Northwest Laboratory General Human Ssatile. In tha first stage, 40 1o 50 femakes woamn

Subjects, Box Alan Rither, PNL-8055-DEL 0 studied to develop the technique. All wane over
Ryt | the age of 55 years and were afflicted with known

| bone-wasling diseases, such as osteoporosis. In
the second stage, which used this new technigue
with human subjects, 25 chronically il adults sul-
fering trom kidney failure wers studied to evalu-
ale calcium balance. Females in the second
stage were beyond chiidbearing years, Al sub-
jects were exposed o uniform low-fiu, high-en-
ergy neutrons. The total body dose 1o study par-
ticipants was estimated to be 0.2 rad (neutrons).

[ Initial sublect were given a 1-year examination,
but no longer-term follow-up was conducied, This
study was funded by the LS. Atomic Energy

| Commission. (Previously described in #38 on the
orginal kst of 48 expariments released by DOE in

CHROMIUN-51 WAS USED 0 tag red blood celis,
which were then injected in normal voluntears in |
amounts similar io those used cinically in blood
volume dederminations. The number of volun-
teers was estimated to be 50. These studies led
to the use of adening as a blood presenative.
The University of Washingion, Ssattle, con-
ducted the study prior to 1964 with funding from
thie U5, Afomic Energy Commission, (Previously
described in #:32 on the onginal Bst of 48 experi-
ments released by DOE In June 1964) June 1904)
References
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Adminisiration Hospital and wo male stall mem-
bars. Five of the patients had normal bona me-
mbolkam and two had osteoporosis. After iniroe-
nous injection of approsdmately 5 microcuries of
Er™ measurements were made over tima to de-
termine concentrations of Sr™ in blood plasma,
uring, and leces, Bone lissue biopsy samples
pbtained from two osteoporotic patients and from
two nomal subjects wers analyzed for Sr* and
calclum. In addition, sevaral bone samples wane
obtained at autopsy from a tenth injecied patient
who was nof bioassayed along with the other pa-
tants. This work showed that strontium cleared
mare efficiantly than calcium from the blood and
was excreied primarily in unine rather than feces.
This study was part of Project Sunshine and was
supported by the U.S. Alormic Energy Commis-
BaDin,
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IM THE EARLY TO MID-1850s, vanous radiation-re-
iated studies were carried cut at the Femald State
School in Waverly, MA, using students as sub-
jects. in a study addressing calcium metabolism,
nne adolescent males, institutionakzad for mental
inadequacy but otharwise physically normal, rang-
ing in age from 10 lo 15 years, and one 21-year-
oid male paficipated s subjects. The adolascents
received 0.7 microcurie of calcium-45 (Ca"™). The
subjacts weins dividad into two groups. One group
was administered the Ca*® intravenously, the other
recelved (i omally. Ona month Blar, 0,74 microcuna
was administerad, but the means of administration
was reversed between the groups. Twao years

latar, 2.02 microcuries were adminstered o the
21-year-oid subject. The studes showed that cal-
cium & retaned in the body for some time and that
it is eventualy axcrated mora through urna than
faces,

A sacond study addressed thyrokd function in
Down's syndrome subjecte and their parents.

Twenty-ona makes and famale Down's syndrome
students ranging in age from & o 28 years partic-
Ipated, as did 5 female and 2 male normal par-
ents of thase students. The students were orally
admin|stered 70 microcunes of kodine-131 [I'").
The parents received 100 microcuries. Thyroid
uUptake, urnover, and urinary excration were sub-
sequently measured. Additicnally, Hhyroxine me-
tabolism was studied in two Down's syndrome
studants after infravenous injection of 55
microcuries of thyroadne lebeled with I'*', These
studias showed that iodine uptake was in the
low-normal range and did not differ significantly
from normal values; that the iodine turmicver rate
was significantly faster than normal; et the thy-
roddne fumover rale was normal; and thal the
uptake, turncver, and excretion rates in parents
of Down's syndrome children was normal. These
studies were supporied in part by the LS,
Atomic Enargy Commission,
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Kudand, G.5., J. Fishman, M.W. Hamolsky, and
A5, Freedberg. "Radicksstops Study of Thyrold

' Function in 21 Mongoloid Subjects Inchiding Ob-

servallons In 7 Parents,” Jouwrnal af Endocring-
ogy and Metabolism. Vol. 17, 1957, pp.
552-560,

IN 1954, THE UPTAKE of iodine-131 by the thyroid
gland of premature infants was studied by the
Pediatric Division and the Radoisolope Labora-
tory of Harper Hospital, Detroit, M1, Soay-five pre-
mature infants ranging in birth weight from 2.1 o
5.5 b were included in the study; 7 full-term in-

| fants were used for the control group. The pre-

mature infants were given 5 microcures of |
araly. I'" concenimbions were then measured in
the thyroid gland. it was found that the range of
uptaka of I'" in this sedes of infants was within
thie limits of normal a3 measured in studies of
full-tarm children and adults. (Previously




described in #4 on onginal 48 sxparmeants re-
lmased by DOE in Juna 1934)
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Marmaer, E.E., K.E. Comrigan, H.P. Charbanan,
and A. Sosin. “A Study of the Uptake of lodine
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American Joumnal of Diseases of Children. Vol
17, 1955, pp. 503-508. O

From AugusT 1863 1o May 1971, the Pacific
Mohwesl Ressarch Foundatian i Seattle, WA,
oonductad sludes on the afects of radiation on
human testicular function using as subjects in-

males al the Oregon State Prison in Salem, OR. |

The purposes of the study were to detarmine the
effects of ionizing radiation on sperm production
and o determine minimum dose evels for initial
aflect and parmanant damage. Sixty-sevan
haalthy voluntesrs ranging in age from 24 1o 52
yean wene imadated by x rays ot least once dur-
ing the course of the study. Of these 67 subjacts,
A recalved a second irmadiation, 1 recalved 3 irra-
diations, and 1 received a series of 11 weeldy
iradiations. Testicular absovbed doses ranged
from B 1o B40 rade. Postiradiation studies in-
cluded analysis of blood, urine, and seminal fluid,
and biopsy of sperm-producing tissues. Subjects
were compensated for their paricipation and for
each biopsy. All subjects who had not been pra-
viously vasaciomized agreed to undergo a va-
sactomy at the conclusion of the study. All did so
and received additionsl compensation for the
procedure. All subjects were volunieers, Inmates
could withdraw from paricipation at amy tims.
The study was reviewsd at 3-meonth intervals by a
review board, and three addiional reviews were
provided by a national ad hoo commities,

This study showed that a single tesficular dose of
600 rads caused temporary disraption of testcular
function. Recovery tima was dose dependent: The
higher the dase, the longer the tims required for
recovery. Subjects who were imadiated a second
ar third time had responses that were similar (o
thair initial responses. This work was supporied by
the U.S. Alomic Energy Commission. (This expen-
ment was relerencead in the Markey repor.)
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Irackation Projects in Oregon and Washingion State
Prisons.” Information frorm ERDA. Washingion, DC:
Enargy Ressarch and Developmant Adminstration,
March 1575. O

In 1947, AESEARCHERS in Boston administered
zinc-65 (Zn™) to a 67-year-cld male suffering
from myslogenous eukemila and to &
nonleukamic, healfy subject. The purpose of
fhis study Was 10 delarmine how tha contant and
disiribution of zine in blood and organs of the nor-
mal subject compared wilh the zinc conlent and
distribution in the leukemia patient. Zn™ was in-
jected infravenously as zing chlonide daily for sev-
oral days and ranged in amounts ranging from 2
milligrams per day o "far in excess of this
amount.” Analysis oocumed over a long period of
tima to monitor Zn*™ retention.

This expariment showed thal fine plays an impor-
tant robe in the metabolism of Bssues and blood
cells, The work was supported by the U.S. Atomic
Energy Commission. (Previously described in #£32
on the original list of 48 experiments releasad by
DOE in June 1954)
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__Appendic Abbreviations and Acromyms

ABC—Advanced Biomedical Science and Treat- |
mant Center (at LBL)

ACRH—Argonne Cancer Research Hospital
(University of Chicago)

ACTH—alpha-corticotrophin
AlYY—a prototype Maval reactor (at INEL) i
ADOCS—{an INEL damabase)

AEC—{U.5.] Atomic Energy Commission

AEP—Aromic Energy Project (University of '
Rochester)

ALARA—as low a3 reasonably achievable
AUl—dssociated Universities, Inc. [
AMC—Aegrojet Mudlear Company

AM|L—Argonne Mational Laboratory (IL)

AWF—Argonne National Laboratory VWest Fa-
eility (ID)

BNL—~Brookhaven Mational Laboratory (Upton,
NY)

BORAX—Baoiling Water Reacror Experiment (at
IMNEL)

CAM—Committee on Aviaton Medicine (of
Donner Laboratory, Berkeley)

CDC—Centers for Disease Controd and Pre-
vention (of LS, Department of Health and
Human Services)

CERT—Controlled Ervironmental Radicdodine
Tests {at INEL): afsor Controlled Environmen-
tal Releass Tests (at INEL)

CERTLE—CERT Laboratory Experiments

CF—central files {a prefix used in ORML re-
ports and cormrespondence)

CFA—Central Facilides Area (at ID)

CHR—Center for Human Radiobobogy (at
ANL)

CIC—Coordinatng and Information Center (Las i
Vegas)

CM—Chemistry and Metallurgy Division (at |
LAML)

CPP—Chemical Processing Plant

DBM—Division of Bislogy and Medicine (of the
AEC)

. DMA—Division of Military Applications (of

AEC)
DOD—[U5.] Department of Defense
DOE—{U.5.] Department of Energy
DTPA—diethylenetriamine penatacetic acid
E—Engineering Ordnance Division (at LAMNL)

EBR=1—Experimental Bresder Reactor | {at
INEL)

EHS—Enviranmantal Health Sclence (a type of
appraisal conducted by AEC); see also RL

_ Els—Environmental Impact Savement

EHDP—diaphosphonate

EM—Environmental Management Division (at
LAML)

EP—Experimental Physics Division (at LAML)
ER—Environmental Research Division (at AMNL)

| ERDA—Energy Research and Development Ad-

ministration (successor o AEC)

EX CES—Experimental Cloud Exposure Study
{at INEL)

FDG—flucrodemaggiucose

FFTF—Fast Flux Test Facilicy

FPFRT—Fission Product Field Release Tests
FRC—Federal Records Center
GAC—General Advisory Committes (of AEC)
GE—General Electric Company

GM—General Manager (of AEC)

GMX-5—Dynamic Weapons Testing Division
(az LANL)

H—Health Division {at LANL)

H—4—Blomedical Ressarch Group of the Health
Division (at LANL)

HEDR—Hanford Ervironmental Dose Recon-
sructlon Project
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HEW—{U.S. Department of] Health, Education,

and Welfare (precoded U5 Department of
Health and Human Services)

HR—Deoputy Assistant Secretary for Human
Resources (of DOE)

HS5—Health and Safery Division (at LANL)

H5E—Huaalth, Safety, and Emvironment Divisian
{at LAMNL)

HTRE—Heat Transfer Reactor Experiments (at
IMEL)

ICPP—idaho Chemical Processing Plant

IET—Initial Engine Test(s) [conducted at the
AEC Mational Reactor Testing Station in
Idaho for the ANP program]

IHDE—IMEL Historical DOSE Evaluaton
INEL—Idaho Mational Engineering Laboratory
IRB—insticutional Review Board

K=215—a facllity In Oak Ridge, TH, originally
builc as a diffusion plant site for pro-
ducing .

E=17—a gaseous diffusion plant built near K-15

LAMPF—Los Alamos Meson Physics Facllicy

LAML—Los Alamos Matonal Laboratory (NM)

LASL—Los Alamos Scientific Laboratory (an
earty name for LAMNL)

LBL—Lawrence Berkeley Laboratory (Berkeley,
CA)

LDDT—Long Distance Diffusion Teats (ax INEL)

LETBl—Low Exposure Total Body Irradiator (at
Oak Ridge, TN); see also METBI

LIBRA~—Light lon Medical Research Accelerator
[at LBL)

LLNL—Lawrence Livermore Mational Labora-
tory (Livermore, CA)

LMFBR—Liquéd Matal Fait Breeder Reactor
LOFT—Loss of Fluid Test Fadility (at INEL)
LRL—Lawrence Radiation Laboratory
L5—Life Sciences Division [at LANL)

MED—Manhattan Engineer Districe—the Man-
hatan Project

Fir

METBI—Medium Exposure Total Body Irradi-
ator (at Oak Ridge, TN); see also LETBI

Met Lab—~Metallurgical Laboratory (at Univer-
sity of Chicago)

MH&5—Medicine Health and Safety
M&O—management and operating

MO MN—a prefix dencting reports penarated by
Monsanto Corporation when it operated
ORNL

MARA—LLS. Mational Archives and Recards
Administration

MASA—Mational Aeronautics and Space Admin-
iscration

MCEH—Mational Canter for Environmental
Heaith (of CDC)

M-Divislon—Muclear Recket Propulsion Divi-
sion {of LASC)

MEPA—MNuclear Energy for the Propulsion of
Alrcrafc

MIH—tational Intitutes of Health

|
MNOAA—Matonal Dceanic and Atmospheric

Adminjseration {of the U5, Department of
Commerce)

([ NRC—Nuclear Regulatory Commissicn

MRF—Maval Reactors Facility (ID)

MRATS5—Mational Reactor Testing Station {earky
name for INEL)

| OHRE—Office of Human Radiation Experiments

OMRE—Organic Moderated Solvent Burning
Experiment (at INEL)

OPEC—Organization of Petroleum Exporting
Countries

OPRAU—Oak Ridge Associated Universites
ORINS—Crak Ridga Institute of Muclsar Soudies

ORISE—Cak Ridge Institute for S5cence and
Education

DORNL—0ak Ridps Mational Laboratory (TM)
ORO—Oak Ridge Operations Office (of DOE)

O5SRD—[1.5.] Office of Scientific Research and
Development




OS5TI—Difice of Scentific and Technical Infor-
maticn (of DOE)

PET—pasitron emission omography

PMNL—FPacific Morthwest Laboratory (Richiand,
WA

Rzl a—mnradicactive lanchanum; also known as
radic dnohanum

RDT—Relathve Diffusion Tests (ac INEL)

RESL—Radiological and Environmental Sciences
Laboratory (ac INEL)

RHTG—Records Holding Task Group (of Oak
Ridge Operations Office)

RL—Richland Operations Office; soe also EHS
ROTC—Reserve Officers Training Corps
51W—a protocype naval reactor (INEL)
55G—a prowtype naval reactor (at INEL)

5—50-—the liquid thermal diffusion plant built at
Oak Ridge, TN in 1944 to enrich uranium
feed material for Y<I2

SFPHS—5an Francisco Public Health Servios

SL=1—3tationary Low-Power Reactor Mo. | (at
INEL)

SMAP—System(s) for Mudear Awdliary Power

| SNAPTRAN—SNAP 10A Transient Test (at

INEL)

SPERT—Special Power Excursion Reactor Tests
{at INEL}

| T—Theoretical Physics Division {at LANL)

TM—Technical Memoranda (an ORML report
series dating from 1974)

TNT—Transient Muclear Test (at INEL)
TWHX—Teletypewriter Exchange

UC—University of Califarnia

UCB—Committes for the Protection of Human
Subjects (at Donner Laboratory, Berkeley):
see also LRL

USGS—US. Geological Survey
USPHS —United States Pubbic Health Service

| WBC—Whole Body Counter

#—~10—a test pile plant built at Oak Ridge

T=l2—he industrial electromagnetic separaton
plant in Oak Ridge. TN, originally built to pro-
duce urantum-235
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EFINED BELOW are some technical terms
relating to radlation.

Radicactivigy is the tendency of unsmble atoms
0 undergo a spontansous, energy-releasing
change in their structure. The energy released
is called radiacion. It occurs at various energy
levels. At a certaln poling, radiation energy is
sufficient to strip electrons from the atoms in
materials it strikes and & therefore called | ond-
ing radiation. It is particularfy dangerous for
humans because these energy levels are such
that they also can cause damage 1o living tissues.

foniring radiation may imvolve alpha paroches,
ber partiches, gamma rays, X rays, or newrons.

Alpha paroicles—An alpha particie i3 a high-en-
ergy particle with a very short range. It does
not pose an external hazard because it cannot
penetrate human skin. b may be stopped by a
single sheet of paper. However, if inhaled or
ingested, the partcles come in direct contact
with tissue cells and can cause severe damage.
Accordingly, alpha particles presant a serious
intermal harard. Uranivm, radium, and phuto-
niurm all amit alpha particles,

Beta partiches—Beta particles exhibit a wide
range of energy levels, Some have sufficient en-
ergy to penstrate human skin, and will cause
skin burns. These particles can cause damage i
inhaled or ingested, Beta partcles can be
stopped by plastic, aluminum, and wood. Tri-
tum Is one example of a beta emiter,

Gamma rays and x rays—Both of these are
high-energy amissions that easlly penetrate the
hurnan body. They are, therefore, dangerous in
high amounts as extarnal radiation hazards,
They can be stopped by dense marerials, such
as lead, concrete, or steel, Gamma rays are
produced by isotopes such as lanchanum-| 40,
cesium-1 37, and cobate-60. X rays are produced
by medical x-ray tubes and the x-ray machines
used to examine carry-on baggage at airports.

Neutrons—A neutron ks a component of the
nuclews of an atom. Neutron radation can be
harrmiful to living things. Neutrons are liberated
in great numbsers in 2 nuclear reactor, but they
do not present a hazard to humans because
thay are absorbed by the heavy shielding that
encloses the reactor. Meutrons are also emitied

[ millirems per

_Appendixc Radiagon Terms

| during the sponanecus decay of certain radio-

nucldes such as callfornium-252.

Amount of radiation is expressed in several
ways. A curfe 15 a measure of activicy, or the rate
of disintegration of atoms underpoing change.
This unit of measure is often expressed as mil-
curies (thousandths of a curie) or microcuries
{millionths of a curie). A roenggen is 3 measure
of the lonimton of alr by x rays or gamma rays.

Exposure refers to being placed in a field of
radiation energy. Dose refers to energy im-
parted per unit mass of tissee, A radis 2 mea-
sure of the absorbed dose o tssue from expo-
sure to radiation; that is, the amount of energy
deposited par unit mass of tssue. A rem s a
measure of dose equivalent in man. It is the
dose in rads multiplied by a weighting factor o
account for the more damaging effects of alpha
partidles and neutron radiadon.

Background radiation refers wo the natural radl-
ation to which people are exposed in daily fife.
It differs for different locations and different
circumstances. Brick and wood homes emit dif-
ferent levels of background radiation, Cities at
different elevations have different levels of back-
ground cosmic radiation. For example, the aver-
age annual dose from all sources o ULS. resl-
dents is estimated to be 200 millirems per year,
However, the average dose to residents of Los
Alamaos, NM—a city at high elevation—is 330

. A transcontinental airplane
flight will result in 3 dese of abowt 4 millirems
o a passenger. A standard chest x ray will re-

sult i 4 dose of about 10 millirems,

Occupational dose refers to the dose that peo-
ple receive in their workplace, To provide for
the safery of workers, the International Com-
mission on Radiclogical Protection has estab-
lished certain standards to limit the dose re-
ceived by workers. Standards for minors are 10
percent of the dose for adults. These annual
dose limits for radation workers are:

Whale body 5 rem

Skin or any extremities 50 rem

Eyes 15 rem
Embryoifetus 0.5 rem

By comparison, the annual dose kmit for the
general public (not radiation workers) set by
tha Commisslan is 0.1 rem. J
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Appendix: Markey Repart "Experiment List"

TzFaumhu:ﬂprrmdﬂdtlmnf | Catagory B: Newtron Capture Therapy
experiments aken from Amerfcan Nuclear .
Guines Pigs: Three Decicles of Radiacion Expert Category % Other Radiation Therapy

ments on LS. Ciarens. This | 986 report was +  Uranium Injected into Brain Tumor Patients
prepared by the Subcommitee on Energy Con- T
servation and Power of the Committes on En- | Category |0: Biological Effects of f
ergy and Commerce of the U.5. House of Repre- »  Study of Changes in Thyroids Irradiated
sentatives. Known as the Markey Repore, the with Radicactive lodine
Individual experiments l::u:ul::: In some l + Milk containing |""! Fed to Humans
catepories, and not in others. A number of these | v Planned Radiciodine Exposures to Humans
"Markey experiments” have been reworked with i
more current information and references, and -ategory | 1: Oher Blological Effects Stuclies
included in Chapter ]-_ﬂthrl are includad by * Reactions of Human 5kin to Beta Rays
raference as pare of this appanche i Studies of Radium applied to Human Skin
Caregory |: Meabolism and Biological Effeces Analys : :
ek Mok Thorksn Linand . is of liiness of Children Receiving
Rachn wod Load 212 Fo Iradiason
= Plutonium Injections into Humans ) E“r;;”h‘;’:r}"‘“ peion of Tritum Oxide
- ;a:ﬂm-awﬂﬂadmmuﬂThMUmm +  Effects of X Rays on Human F
. . *  Human Absorption and Excredon of Tri-
Polonium Adminstered o Humans i
* rmm DA e *  Human Absorption of Trivium Liquid and
ntes ract Vapor
" Himul Ellnl.nﬁrll .:ispum‘nl‘ Raconcrie *  Human Absorption of Tritium by Lung
& e - *  Human Absorption of Ingested Tritium
Injection of Uranium Saks VWater
Catagory & femicuiar irradistion * Radiation Exposure of Aircrews in Mush-
=  Testicular rradiagon of Inmates at Oregon | room Clouds
Seate: Prison *  Radicactive Material placed on Human Skin
= Testicular Irradiaton of Inmates at Wash-
| *  Medical Follow-up Studies
srave Frisen | * Human Ingeston of Fallout
Category 3: Whole Body frradiation for Treat-
ment of Lewkemi and Lympfioma *  Lanthanum- 140 Administered to Humans

* Blood Changes in Human Beings Following | Category | Z: Mewaboilic and Physiclogical Studies
¥oul Body krradiation = Strontlum and Calcium Injected In Termibnal

Category 4 Tefecherapy with Particular Beams Cancer Patiemts
*  Meutron Therapy Facility | * Techneturn Administered to Humans
* Biclogical Effecrs of Heavy lons on Human *  Promethiurn Administered to Humans

Mervous System and Vision | *  Phosphorus-32 Injected into Humans
Category 5: Ocher Teletherapy Studies | « Humans inhaled Tridum
Category & Treatment of Polycythemia +  Radicactive Material Administered w Hu-
Category 7: MHematological Effects | mans to Calibrate Equipment O
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the following address:

Office of Human Radiation Experiments
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