HUMAN RADIBATION HXPERIMENTS
HISTORICAL BACKGROUND

For three decades following World War II, several federal
agencies conducted or sponsored experiments on human subjects
involving radioactive materials. ’

Many such experiments resulted in valuable medical advances
and were conducted ethically. However, there are questions about
whether subjects of some experiments were treated properly.

Experiments on humans during this period were supposed to be
conducted according to the "Nuremberg Code." This ethical code
was developed in response to disclosures at the Nuremberg War
Crimes Trials about Nazi medical experiments conducted on
concentration camp prisoners.

There are serious doubts now about whether some of the
experiments conducted by the U.S. government on its own citizens
did, in fact, meet the criteria of the Nuremberg Code.

There are indications that in some cases:

(1) subjects were not notified that they were ‘ e
participating in an experiment;

(2) subjects did not give proper written informed consent;

(3) subjects gave consent, but were not fully informed of
potential health consequences of the experiment;

(4) experiments were conducted with disturbing frequency on
subjects who could not reasonably be expected to fully
understand what was being done to them - elderly people,
retarded persons, infants, prison inmates and hospital
patients suffering from terminal conditions.

(5) some experiments served no therapeutic medical purpose.

In 1986 a comprehensive report, "American Nuclear Guinea
Pigs: Three Decades of Radiation Experiments on U.S. Citizens, "
was compiled under the direction of Rep. Edward J. Markey,
chairman of the Subcommittee on Energy Conservation and Power of
the House Committee on Energy and Commerce. The report identified
31 experiments conducted by Department of Energy predecessor
agencies on at least 700 persons.

Rep. Markey's report called on the Reagan-era Department of
Energy to track down the subjects of the experiments or their
survivors to provide medical follow-up where appropriate, and
compensate for wrongful treatment. The Department responded with
an explanation of the purpose of each experiment and disagreed
with Markey's conclusions that the experiments were conducted
improperly or were of no medical value.



HISTORICAL BACKGROUND ON FEDERALLY-SPONSORED HUMAN
EXPERIMENTS INVOLVING IONIZING RADIATION

Human experiments involving ionizing radiation relative to the federal
military and civilian nuclear programs have been numerous and span nearly a .
half century. While several recently publicized experiments raise serious ethical
questions, the federal government has and continues to sponsor human studies
where there are widely recognized medical benefits. Nonetheless, it is important
to examine those studies where ethical questions are raised and where the
distinctions between saving lives and damaging them may have been blurred.

TYPES OF EXPERIMENTS
There are several categories of experiments of concem including:

* Clinical experiments where there was direct federal sponsorship little or no
informed consent, with no medical benefits in mind. These include: (a)
injections of plutonium into 18 men women and children in 1945-46 by the
Manhattan Engineering District; (b) deliberate internal exposures of
radionuclides to workers at Atomic Energy Commission facilities in the 1950's
and 1960's; (c) Injecting uranium in terminally ill brain tumor patients t0
ascertain kidney damage; (d) feeding radium to elderly people in nursing homes;
and (e) the irradiation of the testicles of 131 inmates at the Washington and
Oregon state prisons between 1960-71.

* Clinical experiments where there was direct federal sponsorship .where there
mav have been a_medical and non medical benefit, but where misadministration,
and little or no informed _consent occurred; These include: (a) The irradiation of
194 cancer patients between 1959-75 in specially built facilities at DOE's Oak
Ridge facility; and (b) the irradiation of 87 cancer patients at the University of
Cincinnati to doses of radiation expected to be found on a nuclear battlefield.

* Clinical experiments_where the federal government nrovided radioisotopes but
did not directly fund the studies themselves; These include: (a) Giving some
800 pregnant women iton-59 in the 1940's to ascertain nutritional information;
(b) Feeding retarded children radioactive iron and calcium in the 1950's.




2.

* Studies where military personnel were deliberately exposed to ascertain
radiation risks and other information. These include: (a) having manned aircraft
fly through radioactive clouds in the Marshall Islands in 1955; and (b) Giving
army personnel and Alaskan Natives radioiodine in the 1950's to study how the
thyroid effects the human body in cold conditions.

* Studies where radiation was_deliberately released to the environment These
include: (a) the release of some 8,000 curies of radioiodine in December of
'1949 at the Hanford facility as part of a military experiment; (2) releases of
‘radiolanthanum radioprotactinium and radiotantalum at DOE and DOD sites to
develop radiological weapons; and (3) the point source detonation of plutonium
warhead components a the Nevada test Site and the Marshall [slands.

CATEGORIES OF GOVERNMENT INVOLVEMENT

Over the years, various federal agencies have sponsored and/or provided
funds and materials for human experiments involving ionizing radiation. Types
of government involvement include, but are not limited to:

* Studies supported by the Department of Energy and its predecessor agencies;

* Studies supported by the Defense Department.(Defense Nuclear Agency,
Defense Atomic Support Agency, The Armed Forces Special Weapons Project
and the Naval Radiological Defense Research Laboratory);

* Studies supported by the National Aeronautical and Space Administration at
Atomic Energy Commission facilities (Interagency Agreement 40-35-64).

*Studies supported by the Defense Department at Atomic Energy Comimission
facilities.

* Studies supported by the Department of Veteran's Affairs.



TS T ——

MEDICAL EXPERIMENTS: SUMMARY OF MAJOR CATEGORIES

1. THE PLUTONIUM EXPEHIMENTS.lCONDUCTED DURING THE CLOSING DAYS OF THE

MANHATTAN PROJECT, MASSIVE DOSES OF PLUTONIUM WERE INJECTED INTO 18 MEN,
WOMEN AND CHILDREN. THE SECRET EXPERIMENTS WERE CONDU~CTED ACROSS THE
COUNTRY, INCLUDING NEW YORK CITY AND SAN FRANCISCO. IT IS UNCLEAR WHETHER
THESE SUBJECTS WERE INFORMED AS TO THE NATURE OF THE EXPERIMENTS.
INFORMATION ON THIS AND SOME OF THE OTHER ITEMS LISTED BELOW WAS PUBLICLY
RELEASED IN THE MID-1980'S AS PART OF CONGRESSIONAL INVESTIGATIONS

CONDUCTED BY MR. MARKEY AND THEN-REPRESENTATIVE AL GORE.

2. PRISONER EXPERIMENTS. STUDIES IN THE 1960'S, SPONSORED BY NASA AND THE
DEFENSE DEPARTMENT, INVOL'VE"D IHHADIATldN OF THE TESTICLES OF
APPROXIMATELY 130 PRISONERS IN THE STATES OF WASHINGTON AND OREGON.
ALTHOUGH THE PRISONERS WERE APPARENTLY GIVEN SOME INFORMATION ON THE
NATURE OF THE EXPERIMENTS AND WERE PAID SMALL SUMS FOR THEIR
PARTICIPATION, THE ADEQUACY OF THIS "INFORMED CONSENT" WILL BE AT ISSUE. THIS
WORK WAS ALSO RELEASED IN THE 1980'S.

3. EARLY NUCLEAR MEDICINE EXPERIMENTS, IN THE 1950'S AND 1960'S, FACILITIES

FOR THE IRRADIATION OF PATIENTS WITH CANCER AND LEUKEMIA WERE
CONSTRUbTED AT OAK RIDGE. THEY WERE PART OF THE HUMAN EXPERIMENTATION
PROGRAM FROM 1960 - 1975 IN WHICH APPROXIMATELY 200 PATIENTS LIVED IN THESE
FACILITIES AND RECEIVED VARYING - BUT SOMETIMES VERY LARGE - DOSES IN AN
ATTEMPT TO PROVIDE IMPROVED RADIATION THERAPY FOR MALIGNANT DISEASES. THIS

INFORMATION WAS ALSO RELEASED IN THE 1980'S.



4. DEFENSE EXPERIMENTS INVOLVING EFFECTS OF NUCLEAR WARFARE ON

TROOPS. BETWEEN 1960 - 1971, THE DEFENSE DEPARTMENT SPONSORED A PROGRAM
AT THE UNIVERSITY OF CINCINATTI. SOME 87 TERMINALLY ILL PATIENTS WERE
EXPOSED TO LARGE DOSES OF RADIATION COMPARABLE TO THOSE EXPECTED TO BE
FOUND ON THE BATTLEFIELD.

5. THE FERNALD SCHOOL EXPERIMENTS. IN THE PAST FEW DAYS THE PRESS HAS

REVEALED EXPERIMENTS CONDUCTED ON "SCORES" RETARDED YOUTHS AT THIS
BOYS' SCHOOL NEAR BOSTON. APPARENTLY UNDER THE SPONSORSHIP OF THE
ATOMIC ENERGY COMMISSION, THE EXPERIMENTS INVOLVED THE INGESTION OF
RADIOACTIVELY-CONTAMINATED MILK AS A FORM OF A TRACER TO EXAMINE DIGESTIVE
PROCESSES. WE ANTICIPATE LEARNING MORE ABOUT THIS IN QUR REVIEW.

6. VANDERBILT UNIVERSITY EXPERIMENTS. IN THE LAST FEW DAYS, THE PRESS HAS

REVEALED EXPERIMENTS CONDUCTED AT THE VANDERBILT UNIVERSITY HOSPITAL

" FREE PRE-NATAL CLINIC AND FUNDED BY THE ATOMIC ENERGY COMMISSION. THE
EXPERIMENTS INVOLVED INGESTION OF RADIOACTIVE:MATERIALS IN PILL FORM BY
HUNDREDS OF PREGNANT FEMALES ENTERING THE CLINIC FOR FREE PRE-NATAL
CARE. THEY APPARENTLY WERE GIVEN NO NOTICE OF THE EXPERIMENTS, AND
APPARENTLY NO CONSENT WAS RECEIVED. AT LEAST THREE CHILDREN OF THESE
PREGNANCIES ARE REPORTED TO HAVE DIED AT A PREMATURELY-YOUNG AGE AND WE
ARE RECEIVING HOT LINE CALLS FROM PERSONS WHO MAY HAVE BEEN INVOLVED

WITH THIS WORK.



7. RADIOACTIVE |ODINE INFANT EXPERIMENTS. RECENT NEWS REPORTS INDICATE
THAT HUNDéEDS OF INFANTS WERE INJEEITED WITH LOW LEVELS OF HADIOACTI\;E
IODINE ARCUND THE COUNTRY. THE EXPERIMENTS WERE DESIGNED TO DISCOVER
METHODS OF DETECTING THYROID DISEASE IN INFANTS AND YOUNG CHILDREN. WE

HAVE INCOMPLETE INFORMATION AS TO ANY CONSENT RECEIVED.
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A SPECIAL REPRINT
OF A THREE-DAY REPORT PUBUSHED
NOV. 1517, 1933
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be experiment began in the bot,

fretful dawn of the Atomic Age in

quict hospitals far removed from

the New Mexico desert where sci-

entists were putting the finishing

touches on a “gadget” that would
ahter the course of history.
In the wards of the sick and dying, syringes were
Joaded with an ingredient so secret it was known
oaly as “the product”™ Then, i quick succession, the peedles were phnged into
mcwmsofanmnomd:ntncmmﬁnnﬁsulmwpmanm(bm-
£0, 8 bouss painter ip San Francisco.
Thcproductmpiutommn.tbchxgh]yndxoacmembstmccthmwuld
powver the brilliant mushroom cloud over Alamogordo three months later B
what did plutonium — the ingredient in a weapon that President Trumen
would boast harpessed the power of the universe — do in the human

'Howlongdldncuuﬂmmlhcblood”Wbcrtd:dnlodgcmdxbmc"Hw

quickly was it excreted?

The experiment was approved by the US, Anny'sthananrojcCLtilc

wartime machine that developed the atomic bomb. Some con
cunstsoompanﬁnpmjccnodthnan:xpmmcmsoondu:cdmNmGa
marny. Others defend it

In all, scientists injected 18 people with plutonium between 1945 and 1947,
Even as the phutonium was bemg administered, the Army colone! listed m doc-
uments as primarily responsible for the experiment was describing phutonium
as the “most poisonous chemical known.”

The patients were ordinary people with one thing in common: life-threaten-

'mglli.nes.scsmalmadcsxmwal beyond 10 years “highly improbable ™ They

included 8 boy of slight build who was just two months shy of his fifth birth-
dayamahmxsbcda]cobobc,mﬂs-pomdwcmmmﬂ'amgﬁmwﬂ&q:ud
CANCET.

With the possi'blc exception of one patient, The Tribune fom:dnownﬁcn

- evidence that any of the patients were informed of the natoe of the expermment

or gave consent. Most of them probably went 1o their graves not knowing they
bad been mjected with one of the most potentt cancer-producing chemicals on
Earth,

Onc patient received ‘hmytimadrso—alledlcﬂmlt:xﬂ:ookdmc“of
tonium That patient and {ive others received radiation doses to the bone that
a scicmtist 30 years later calculated as being high enough to cause tumors.

One-third of the patients outlived their doctors’ grim predictions, and in the
early 1970s, four still were living when a follow-up study began. Scientists
took urine, blood and stool samples from three to measure the plutonium
remaining ‘in their bodies. Scu:nnsts also sought exhumations of deceased

paticnts.
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Neither the gurvivors nor the relatives of the deceased phitonium patients
initially were told the real reason for the government s interest. In some cases, -
the relatives were lied to when permission for exhumation was sought. .

"I'hisLsaxof&xgrwi,dar‘kstoﬁsofﬂrnmlmaa,"midﬁnmhhkh;-.
juni, president of the Institute for Energy and Environmental Research in
Wnshmgm.D.C.,amm—pmrngzwpthaideicsmxlwisam.'Ihcwbﬁc
is Dot xware of the depths to which many universities, doctors and sciennsts
descended ™

Los Alamos National Laboratory plryed a major role in the experiment’s
fmphax.Thchbmalﬁedtbccxucdonnmp]mof&tpaﬁcmsinjmcdin
2 Rochester, N.Y., bospital and Later published a classified report that has
become the definitive source docurnent on the experiment.

The data, some scientists say, helped protect thousands of workers at mclesr
facilities from being overexposed to plutonium and did not harm the petens
or contnbute 1o their deaths. Otbers sy the experiment was uncthical and bed
ﬁmbmm,mgomammcmplcﬁzmmw

The experiment itself has recefved tmited atzn-
tion in the media Bart o this day, the patients’ iden-
tities have been known by numbers oaly.

Six years ago, The Tribune began a scarch to find
themn. We thought they deserved to be remembered
as something more than numbers, something more
than laboratory animals who contribated to science
a wealth of data on how plutonium is deposited
the human body — its heart, skeleton, even fts

ashes,

Working with scant data from scientific reports and a few clues from gov-
ernment documents, we determined the identities of five of the 18 patients.

In the pext few days, The Tribupe will tell you bow these ordinary Ameri-
cans umwiningly were swept up by the hot winds of the Atornic Age. We also
will tell you abowut how their families weren't told the truth for almost 50 years.

The first patient we found was & railroad porter named Elmer Allen, ident-
fied in records as “Cal-3" Elmer was injected with plutonium in the left calf,
xod three days later, his leg was amputated for what was thought to be a pre-

The second paticnt was & California house painter named Albert Stevens,
known as “Cal-1." Albert received a massive dose of plutonium four days
before undergoing surgery for stomach cancer. But be didn't have stomach
cancer. Specimens of his spleen, rib and body tissues later show up in a report
titled “A Comparison of the Metabolism of Plutonium in Man and the Rat”™

The third patient was “HP-6,” & man named John Mousso who suffered
from Addison's disease and struggled to make ends meet in a small town out-
side Rocbester, N.Y. -

The fourth was Eds Schultz Charlion, identified as “HP-3™ in official
records. Eda’s condition was monitored for Almost 35 years by the Universi-
ty of Rochester’s Strong Memorial Hospital. She underwent dozens of diag-
nostic tests ranging from X-rays to biopsics and barium enenas, and she devel-

an obscssive fear of cancer. .

And finally, there was “HP-9,” 2 man named Fred C. Sours, a political offi-
cial in a Rochester suburb whose body was exbumed 31 years afier his death
and sent 1o a national laboratory pear Chicago. His remains were kept there
for more than three years.

Who are the others? The malnourished alcobolic? The auto accident vic-
tim in Tennessee?

We don't know. And the government won't say. .

We've filed two legal requests under the Freedom of Information Act with
the Department of Energy, the sprawling agency that eventually took over
many functions of the wartime Manhattan Project.

CONTINUED
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The first was filed in 1989. The sccond, filed more than a year ago, was 2
m—pagcqumbasadw&xDOE’smdoamts—inclwingl 1974
rq)ondcmﬂingnnhn:rm]inquhyinmtt:cxpa‘immmmodbyispm
decessor agency, the Atomic Enargy Commission.

We "ve received some documents from the DOE, baxt it is still withbolding
many of the most important records, such as medica! files and other corre-

that would identify the other patients. The DOE said it doesn't even
harve 8 copy of the findings of its own mvestigation — an investigation that
mvolved tegms of officials who reviewed numerous records, conducted imter-
vicwswdthscigmsxshnudﬁcsmdmnncdtowashinmmwiﬂ:mm
ments.
mplmonimnexpcrimcntbcgmimhchubrisoflnéwngc.Amongm
achvocates and architects were some of the brilliant young scientists from Los
Alamos who, from bchindprmzcﬁvelcmcs,mhodonthcmmingoﬂu}y
16, 1945, when a man-made explosion outshone the New Mcxico sun.

‘.‘-_:J_':':::':-_,"'_*;:lxp&:ain:ColdW'a:'rsovcr,mdlhcbanbsmbcing
disnanﬂcdelLﬁ)cDOEmﬁmwmlquﬁshthcidmﬁﬁdof&:viditmof.
one of its darkest pecrets. - .

'“This Is one of the great, dark stories of the
nuclear era. The public Is not aware of the
depths to which many universities, doctors

and scientists descended.”
Arjun Makhijjani
.. Institute for Energy and Environmental Research
"“""“”“‘“““VG'BSWOH;D.S'
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Secret Nuclear Research on People Comes to Light,

" ByKEITH SCHNEIDER A |

For three decades after World War
11, top medical scientists in the nation's
nuclear weapons industry undertook
an extensive program of experiments
in which civilians were exposed to radi-

ation in concentrations far above what

is considered safe today.

The experiments, at Government
laboratories and prominent medical
research institutions, involved inject-
ing patients with dangerous radicac-
tive substances like plutonium or ex-
posing them to powerful beams of radi-
ation.

Now the Energy Department is do-

ing an about-face, acknowieaging that
for the last six years it has ignored
evidence of abuses and a Congressional
request 1o uncover the {ull extent of the
experimentation and compensate sub-
jects.

Energy Secretarv Hazet R, _Q'Leary
has promised a full investigation, muc
of it focusing on whether civilians were
fully informed of the risks and consent-
ed to take part in the experiments. Mrs.

O'Leary said it was clear in several
cases she had personally reviewed that
subjects had not been fully informed.
But she and several of her aides also
said it was just as clear that other
experiments had been conducted in ac-
cord with medical and ethical stand-
ards of the time.

During the years when much of the
research was undertaken, considera-
bly less was known about the hazards

" of radiation. It was common in the
1850s, for instance, for shoe stores 1o
use X-ray machines to fit customers.

The Government’'s nuclear scien-
tists, conducting their work as though
atomic war were imminent, placed a
top priority on research Lo determine
the affect of radiation on soldiers and
civilians. And such research clearly
advanced nuclear medicine to fight dis-
ease and save lives.

Although there have been glimpses
of these experiments in the past, most
recently in a 1986 Congressional inves-
tigation, the Government has long
fought efforts by journalists, private
investigators and the families of pa-
tients to make the full story known.

Now Mrs. O'Leary has vowed to
shine a bright light into what her aides
say is a dark corner of America’s cold
war legacy. Prompted by a series of
articles last month in The Albuguerque
Tribune about one such experiment,
Mrs. O'Leary has ordered the most
thorough investigation ever of her De-

partment’s biomedical experiments.
The investigation will be part of-a
larger effort by the Energy Depart-
ment to declassify millions of pages of
secrel documents on past activities of
the nuclear weapons industry. As part
of that effort, the Department has
hired six archivists to comb classified
records at the National Archives. Mrs.
O'Leary has also increased the number
of employees in her own department
who review and declassify documents
from three to six, and she has an-
nounced plans te train more people to

"Jdo such work.

In an interview, Mrs. O’Leary said
the investigation was motivated by a
“*an obligation to put the public's mind
at rest and expose things that need
exposing.”

Her initiative, il successful, would
help improve the department’s image
as officials work 10 resolve huge con-
flicts over dismantling the nation's nu-
clear arsenal and cleaning up its weap-
ons plants.

Prisoners Subjected to X-rays

Two of the experiments under re-
view by the department ended in the
early 1970's and involved exposing the
testicles of more than 100 healthy state
prison inmates in Oregon and Washing-
ton to very high levels of radiation
from X-ray machines. Documents
show that the prisoners were paid
small sums to participate and were
required to sign consent forms in order
to take part.

But Robert Alvarez, a special assist-
ant in the Office of Policy Planning and
Program Evaluation — and one of the
many influential critics of the Energy
Department who now work for Mrs.
O'Leary — said the consent forms had
not fully explained the risks of the
experiment, especially the risk of de-
veloping testicular cancer. He added
that no follow-up studies were conduct-
ed on the men who participated.

“These prisoner studies were clearly
unethical,” Mr. Alvarez said.

But the study was defended by Dr. C.
Alvin Paulsen, a retired professor of

medicine at the University of Washing-
ton School of Medicine who helped con-
duct the experiments in that state. He
said he-had kepl audio recordings of
interviews with inmates that showed
they had been well informed about the
intent of the research and the possible
risks, including cancer.

Needed a Restricted Population

"“The question we asked was: What
was the minimal effect of radiation
that would interfere with the develop-
ment of sperm?’” said Dr. Paulsen, who
is now 69 and lives in Seattle. **And
given that there might be some de-
crease in sperm production, would
there be full recovery?

“At that time, the start of the nuclear
era, we felt it wouldn't be ethical to
expose someone (o radiation if we
couldn’t follow them up. Prisoners pro-
vided an opportunity for us to follow
these gentlemen for four and five
years. We demenstrated that there was
recovery of sperm, and we couldn't
have done that in the open, mobile
population.” :

He said that even today '‘there is no
evidence that irradiation induces tes-
ticular cancer.”

But at least one research manager
found some of the human experimentis
50 alarming that he warned his col-
leagues. In a memorandum on Dec. 12,
1963, C. E. Newton Jr., a research man-

ager ai the Hanford nuclear weapons
plant, wamed, “The experiments do
not appear to have been in compliance
with the crirminal codes of the state of
Washington, and there is some ques-
tion as to whether or not the experi-
ments were conducted in compliance
with Federal laws.”

When asked about this memoran-
dum, a contractor who retains the rele-
vant records said he did not have
records of the experiments to which
the memo referred.

Other experiments, at the Oak Rid
National Laboratory in Ténnessee, ex-
posed patients with leukemia and other
cancers to exceptionally high levels of
radiation from cesium and cobalt iso-
topes. Nearly 200 patients, including a
6-year-old boy, were made subjects of
the experiments before the Atomic En-
ergy Commission called a halt to them
in 1974, saying they had done little to
benefit the patients. .

Openness Is Applauded

There is no central repository for
records on these or other medical re-
search programs, said Dr. Tara
O'Toole, the Assisiant Secretary ol En-
ergy for Environment, Health and
Safety, who will be heading the investi-
gation. The records are siored at atlom-
ic laboratories, privale medical
schools and research centers across
the country. Among the universities
that will be searching for documents
are the University of Chicago, the Mas-
sachusetts Institute of Technology, the
University of Rochester, the Universi-
ty of Calilornia system, the University
of Washington and Vanderbilt Univer-

sity.
Mrs. O'Leary’'s interest in such a
potentially explosive subject has

drawn applause from some of the De-
partment’s foremaost critics. Tom Car-
penter, a Seattle lawyer with the Gov-
ernment Accountability Project, a le-
gal group that represents Energy De-
partment whistle-blowers, said: *'She
sees this as part of the process of
disclosure that is necessary to rebuild
public (rust in the agency.

CONTINUED
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*She's surrounded hersell with ad-
visers who were members of the public
interest community, and they have 1old
her this kind of stuf{ needs to get out.”

Even so, the Energy Department
<aid it faced legal barriers to disclosing
information in its files, especially in
complying with laws protecting the pri-
vacy of patients or their families.

Just how slow and cumbersome dis-
closure can become was graphically
illustrated over the last six months a5
the Energy Department sought files
from the Argonne Natjonal aboralory
cutside Chicago on human experiments
involving plutonium. .

One experiment, conducted from
1945 'to 1947, involved injecting 18 pa-
tients with plutonium, a dangerous ra-
dioactive material developed for use in
atomic bombs. The Albuquerque Trib-
une tracked the stories of five patients,
including Eda Schultz Charlton, who
was injected without her knowledge in
a Rochester hospital in 1945. Apparent-

ly not seriously ill at the time, she lived.

until 1983, when she died at age 85.

Eileen Welsome, a reporter at The
Tribune, filed a request under the Free-
dom of Information Act that the Ener-
gy Department make public all its doc-
uments relating to the experiment, in-
cluding the names of people who were
injected. In May, Energy Department
officials asked Argonne to send the
{iles to headquarters in Washington so
they could be made public.

Privacy Issue Looms

But in the last six months, Argonne
has sent only a few documents Lo the
Department. Harry Conner, an Ar-
gonne spokesman, said lawyers for the
University of Chicago, which manages
the laboratory, were concerned that
disclosing the identities of the people
who were injected, all of whom have
died, could violate the privacy of fam-
ily members.
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Last week, the University of Chicago
agreed 1o release hundreds of pages of
documents but only after officials
there were persuaded that the depart-
ment was sensitive to the privacy is-
sues, Mr. Conner said.

Marc Johnston, an Energy Depart-
ment lawyer in Washingten, said he
was expecting the files to arrive over
the next few weeks. Belore they are
made public, the department will re-
view themn and remove all names and
any other information that could identi-
fy the participants, a process that could
take weeks more, Mr. Johnston said.

Mrs. O'Leary and Dr. O'Toole said

. such steps were necessary. The investi-

gation into human experimentation is
likely to uncover information that sur-
viving participants, members of their
families, and the public will find quite
disturbing. *'Does the public’s right to
know include releasing names,” Dr.
0'Toole asked. “It's not clear to me

DEC 17 1393

that is part of the ethical obligation of,
the Government.” C

Administrators at some of the re:
search hospitals and unjversities in-’

volved have said they are worried that

unless the Energy Department is care-
ful in how it releases the information,
the reputations of their institutions
could be harmed. Mrs. O’'Leary has
appointed a medical ethicist from
Johns Hopkins University o help guide-
the department. .
Robert Loeb, the directer of public
information at Strong Memorial Hospi-
tal at the University of Rochester,
where some of the studies were con-
ducted, said: “*In the 1940°s, what was
typical in research involving human
subjects was for physicians to tell the
patients that they would be involved in
a study and not always give full details.,
That is not the standard today. Many of
these studies would be impossible Lo
conduct tpday.” .
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Energy Official
Seeks to Assist
Victims of Tests

By KEITH SCHNEIDER f3 |

Energv Secretarv Hazel R, OQ'Learv
yesterday called on the Governmenlt \o
compensale Americans who were ex-
posed o radiation from human medi-
cal experimentation that the United
States conducted for decades "afier
World War 1L )

Mrs. O'Leary said her appeal on
behall of people who were used as
subjects in the medical testing was
prompted by the Government's long
resistance to providing compensation
1o thousands of people in the Southwest
“known as “downwinders™ — thase who
asserted that they or members of their
families were harmed by radioactive
fallout from open-air testing of atomic
boembs in the 1950's and early 1960's.

"l looked at the history of the Energv
Deparuynent with the downwingers
where the depariment for some years
really did battle with these peaple 0
hold off their abitity 10 make claims.”
Mrs. O'Leary said in an interview. "l
doesn’t uceur to me that 1s the posture |
want 1o be in.”

‘iiake These People Whole'

Referring to the thousand or more
subjects of radiauion experiments, the
Secretary added: ‘It seems 10 me that
my position ought (o be, what does 1t
take 10 make these people whole? If
they can prove there was no consent
for the experimentation and harm re-
suiled from the experiments, thev or
members of their farmilies are going te
want something more than a formal
apology.””

Mrs. O'Leary’s first statement on
compensation came in an interview on
CNN yesterday morning after she was
asked if she would consider compensa-
tion. She replied: “*‘Many have suggesi-
ed. and | tend to agree personally, that
those people who were wronged need to
be compensated. And we ought to go
forward and explain to the Congress

what has happened, and let the Con- .

gress of the United States and thé
American  public determine what
would be appropriate compensation.”

The Secreiary said she was acling
largely on her own in calling for com-
pensation for anvone who was harmed
during the decades ot human medical
experimeniation conducied by the
Atomic Enerpy Commission. The nu-

Cixcnlnt_ion 1,068,217

clear weapons industry later came un-
der the ownership and management of
the Department of Energy. She said
she notified the Whrie House on Mon-
day that she would propaose a measure
to provide compensation.

If approved by the Chnton Adminis-
tration and Congress, it would be the
fifth time since the early 1930's that the
Government has compensated people
pul in jeopardy by radiation from the
American nuciear weapans industry,

_ The first four, however, were initiated

by foreign governments or the Ameri-
c€an victims,

Two Departments in Conflict

-Secretary O'Leary’s comments were
the first in which a head of the nuclear
weapens indusiry inttiated the Govern-
ment's effort to apoiogize and compen-
sate people who may have been
harmed by its nuclear materials.

Her appeal for compensation,
though, puts the Department of Energy
in drrect conflict with the Department
of Justice. In every other instance in
which Congress considered legisiation
tocompensate people expased (o harm-
ful levels of radiation, including the
case of the downwinders in the South-
west, the tort branch of the Justice
Department's civil division has op-
posed the effort.

The department has also defended
the Government in lawsuits, dating to
the early 1950's, in which ranchers.
soldiers, uranmium miners and the in-
dustry’s own workers asserted that
thev had been harmed by radiation
from the nuclear weapons industry.

Department lawvers are now de-
fending the Government n a case in
Nevada in which the {amilies of more
thar 200 weapons indusiry workers,
mast of whom have died. contend that
therr relatives were injured or killed by
radiation from atomic bomb testing a1
the Nevada Test Site northwest of Las
Vegas, . '

In that case, which began in Las
Vegas on Dec. 13, several of the Gov-
ernment's chiel medical witnesses are
doctors who conducled the human
medical experiments that have come
under Mrs. O'Leary's scrutiny.

Three Witnesses Named

One witness is Dr. Constantine Ma-
letskos, a former researcher al the
Massachusetis Insutute of Technology
who performed rudiation experiments
on retarded teen-age bovs ai the Fer-
nald State School in Waltham, Mass.

Another 1s Dy, Clarence Lushbaugh,
who directed scveral human medical
experiments, Including several in
which children were exposed o radia-
ton, at a rescarch insuuon financed
by the Atynmue Energy Commission in
Oak Ridge, Tenn. Sume of Dr. Lush-
baugh’s studies were halted in.the car-
Iv 1970's alter officials of the commis.
sion said they had done lutle to providge
medicat benelits far the pauents n-
volved.

PEC 291993

A third witness s Dr. Eugene
Saenger. a renred radiologist ar the
Lniversuy of Cincimnat: Collepe  of
Medicine, wha an the 1960°'s and 70°s
expased indigent cuncer pauents (o
levels of radiztiun thal were knowr to
make people acuiely 11l According 1o
records of the studies. which were per-
formed for the Defense Department, @
of the first 40 people exposed [0 the
radiauion died within 3s davy,

All three dactors have maimained 1n
interviews with  Cangressional  re-
searchers and journalists over (he
years that therr work had been ethical
and proper.

Potential for Conflict

Mrs. O'Leary suid she had not tatkec
with Janet Reno. the Aitorney General.
but wuas awme of (e potenual for
conflict with the Jusiiwe Depariment.
I cannot imagine therce would be anv
other posture that | coutd tuke on thrs.
she said. I am alsu clear on the fact
thal the Justice Depariment may come
from angther posttior and point of
view.”

TFhe Justice Department today said i
would not comment on Mrs. O'Learyv's
proposal.

Mrs. C'Leary’s appeal {or compen-
sation came three weeks after she di-
rected .the Department of Energy 1o
investigate the experimenis, deter-
mine the:r ethical und medical propri-
ety. and locate test subhjects or mem-
bers of their familjes.

Stewart L. Udail. who wus Secretary
of the Interior in the Kennedy and
Johnson Admumistratons, said vesier.
daz that Mrs. O'Learv's appeal for
compensation was breathtaking.

“Ii's a very bold step,” said Mr.
Udall. who 4s a lawver helped prepare
the Nevada Test Sie case and two
others on behalf of thousands of Amer-
cans who helieved they had been vic-
timized by the nuclear weapons indus-
uy. “Hazel O'Leary is 1alking to the
country. She s saving: there were
grievous things done to people and, in
effect, she is apulogizing 10 the country.
But it’s not clear unvbody else in the
Government s listening. The nexi
thing the Clinton Administration ought
10 do is puil evervhady together s¢ they
¢an talk to each other.”



MEMORANDUM TO U. S. DEPARTMENT OF ENERGY STAFF

FROM: MICHAEL cAuLDIN, pirecTor M@
OFFICE OF PUBLIC AND CONSUMER AFFAIRS

-SUBJECT: REFERRAL NUMBERS FOR PUBLIC CALLS ON RADIATION
: EXPERIMENTS AND RELATED SUBJECTS

Many'individua]s.have been calling the U.S. Department of Energy

about the radiation experiments conducted by the Atomic Energy

Commission and related siibjects. The following fnformation shouid

help you direct the callers to the appropriate hotline or office:

If you believe you were the subject of radiation éxperiments.
conducted by the Atomic Energy Commission, please call the Human
Experimentation Hotline:

1-800-493-2998 (8:30 a.m. - 4:30 p.m. EST M-F)

1f you believe that you were a participant in atmospheric nuciear
testing or the bombing of Nagasaki or Hiroshima, please call the
National Test Personnel Review Hotline:

1-800-462-3683 (8:00 a.m. - 5:00 p.m. EST M-F)

If'you have a comment or complaint about the U.S. Department of
Energy, please call the Inspector General’s Waste and Fraud Abuse
Hotline:

1-202-586-4073 (8:30 a.m. - 4:30 p.m. EST M-F)

If you have general questions about the U.S. Department of Energy,
please call the Office of Public Information:

1-202-586-5575 (9:30 a.m. - 5:00 p.m. EST M-F)
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N\ Veterans Affairs News Release

Sttice of Public Atfairs Washington, D.C. 20420
Yews Servica {202) 535-8300

Fax Fax #

FOR IMMEDIATE RELEASE

'BROWN PLEDGES QUICK ACTION ON REVIEW OF NUCLFAR MEDICINE RESEARCH RECORDS
Washinéton; Dec. 31 -- Secretary of Veterans Affairs Jesse Brown

anpnounced that va will immediately look into nuclear medicine research
conducted at VA facilities in the '40s and '50s.

Said Brown, "We are collecting the records of clinical research
conducted at VA hospitals which utilized nuclear medicine. In order to be
certain that the research was properly conducted, I have ordered an
immediate review of the circumstances surrounding this research at Va
facilities."

Brown stated that VA will cooperate fully with all interested agencies
and members of Congress. "We plan to leave no stone unturned in our
review of this research," said Brown. "If we find that veterans were
subjected to improper research, that would be morally and ethically
unacceptable to me. We are going to look at all the facts and, if we
determine that VA was engaged in any inappropriate research, we will
disclose that finding to the American people, notify veterans involved and
take appropriate action," he added,

VA Is working closely with the Department of Energy and the Department
of Defense, This cooperative effort will allow us to expedite our review
of records that may contain information on nuclear medicine research.

In addition, VA is asking the veterans service organizations te help
the department raise awareness in the veteran community. "Veterans who
are concerned should call VA's national toll-free number -- 1-800-327-1000
-— and their cases will be promptly investigated by VA personnel," Brown
added.

H
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October 24, 1986

The Honorable John S. Herrington

Secretary
Department of Energy

1000 Independence Avenue, S5.W.

Washington, D.C. 20585

Dear Secretary Herrington:

As you know, the Subcommittee on Energy Conservation and
Power has been conducting an investigation into radiation
experimentation for human subjects. I am forwarding to you the
results of that investigation, a Subcommittee staff report titled,
"american Nuclear Guinea Pigs: Three Decades of Radiation
Experiments on U.S. Citizens."

This report reviewed Department of Energy documents, which
revealed the freguent and systematic use of human subjects as
gquinea pigs for radiation experiments sponsored by the
Department's predecessor agencies. Some of these experiments were
conducted in the 1940s and 1950s, and others were performed during
the supposedly more enlightened 1960s and 1970s. The report
describes in detail 31 experiments during which about 695 persons

were exposed.

In many of these experiments, individuals were exposed tc
radiation which provided little or no medical benefit to the
subjects. The purpose of several of these experiments was
actually to cause injury to the participants. Many others sought

simply to measure the effects of radiation on humans. American
citizens thus became nuclear calibration devices for experimenters

run amok.

In a number of experiments, subjects received doses that
exceeded presently recognized limits for occupational radiation
exposure. Doses were as much as 98 times the body burden
recognized at the time the experiments were conducted.

Too many of these experiments used human subjects that were
captive audiences or populations that some experimenters
frighteningly perhaps might have considered "expendable:" the
elderly, prisoners, hospital patients suffering from terminal

. diseases or who might not have retained their full faculties for

informed consent.

RN
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Some of the more repugnant or bizarre of these experiments
include the following:

——From 1945 to 1947, as part of the Manhattan Project, 18
patients believed to have limited life spans were injected with
plutonium.

-~Prom 1961 to 1965, -at the Massachusetts Institute of
Technology, 20 elderly subjects were injected or fed radium or
~thorium. :

--During 1946 and 1947, at the University of Rochester, six
patients with good kidney function were injected with uranium
salts to determine the concentration which would produce renal
injury.

—~From 1953 to 1957, at Massachusetts General Hospital,
Boston, approximately 12 terminal brain tumor patients were
injected with uranium to determine the dose at which kidney damage
~ began to occur. ' - '

—-From 1963 to 1971, 67 inmates at Oregon State Prison and 64
inmates at Washington State -prison received x-rays to their testes
to examine the effects of radiation on human fertility and
testicular function. '

-—From 1963 to 1965, at the Atomic Energy Commission's
National Reactor Testing Station in Idaho, radioactive iodine was
purposely released on seven separate occasions. In one
experiment, seven human subjects drank milk from cows which had
grazed on iodine~contaminated land.

—-Prom 1961 to 1963, at the University of Chicago and Argonne
National Laboratory, 102 human subjects were fed real fallout from
the Nevada Test Site; simulated fallout particles containing
radioactive material; or solutions of radioactive cesium and
strontium.

--During the late 1950s, at Columbia University and
Montefiore Hospital, the Bronx, 12 terminal cancer patients were
injected with radiocactive calcium and strontium.

These experiments, and others described in the Subcommittee
staff report, shock the conscience and represent a black mark on
the history of nuclear medical research. They raise one major
horrifying question: did the intense desire to know the
consequences of radioactive exposure after the dawn of the atomic
age lead American scientists to mimic the kind of demented human
experiments conducted by the Nazis? Did the Department or its
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predecessor agencies fund or sponsor programs which crossed the
line that no scientific research can ever be permitted to
traverse?

While it is clear that present public and scientific
officials are generally not responsible for these experiments,
these circumstances nonetheless represent a historical,
institutional failure. To compound the evil, in too many
experiments, no long term follow up was conducted of subjects.
While these experiments cannot be undone, though they must never
be repeated, there are potential remedial steps that can be taken
to help the victims who served as human nuclear guinea pigs.

I therefore urge the Department of Energy to make every
practicable effort to identify the persons who served as
experimental subjects, to examine the long term histories of
subjects for an increased incidence of radiation-associated
diseases, and to compensate these unfortunate victims for
suspected damages. A Defense Department program provides a model
for such follow up. The Nuclear Test Personnel Review,
administered by the Defense Nuclear Agency, is a registry for
military personnel exposed to fallout from atmospheric nuclear
tests. The primary objectives of the Review are to identify the
approximately 200,000 Defense Department personnel involved in
such tests, to determine their exposures, to identify incidences
of death or illness, and to assist veterans in claims for
compensation. -

If such an effort can be carried out for military personnel
acting in the line of duty, surely a similar effort should be
possible for the far smaller number of peaceful atomic soldiers
used as unwitting human subjects in radiation experiments. If you
feel that new legislation would be necessary. the Subcommittee
will be pleased to work with the Department to develop it.

If you have any questions on the material in this letter or
the Subcommittee staff report, please contact John Abbotts or
Larry Sidman at 202-226-2424. I look forward to receiving by
November 15, 1986 a description of the Department's plans for long
term follow up of these experimentally irradiated subjects, and
your recommendation for what new legislation, if any, might be
needed for compensation. ’

Sincerely,

Ef

Edward J. Marke
Chairman



WASHINGTCON O C

February 10, 19g-

Honorable Zdward 1, farkey
Comaitree op Inerzy angd Commerce
House of Representa:ives
Washingcon, D.C. 20333

Dear Mr, Markev:

This is a fyrcher YeSponse to your Jccober 1%, 1985, lecrar
rezariing &Xperizenrs g “nich Muzan sudbjects werp s5ubie :
loviziag radiarioq durizg the Period 1345-1971. ap intaris
T€szonse was seng € you by Ddr, Charles DJel:igi.

My staff pas Pfedared ansyerg 0 (he quesctioas Talsed in »
leczer and ip your Subco::ic:ee‘s stall repor:. Their Iindings
are presented i{n rhe enclosed addendu=, The conclusion, bases
the radiation dosi:e:ry inforzagicn znd Ior other Feasgns vk
follzw, isg that there is-np Scienrifis r€ascn to expecr ths !
€ 700 already being 2¢nizored wii: incur anw

of :he Subjects why 3
harziul effec:s. “herefire, thess is neither anv reasoa Tor
atfezpring any Iurcker Iollow M9 studliss on thaose Subiecss =~a- co
procose new legislacian -5 COZDensazz :thex,
e objec:ionsAchac 4Te exzphasizesd in Four lecter ans :- ke
lttee’s srars FEPOTI appear :5 have beern bdased on
-.dersc*ndings of the hasig for oczuzacional Standards arz 55
' ies 9f huzan eXderlzentzsisn, A5 Is discussec i- tha

i
uncil an Radlaripn Protaecziss anz Measurezen:-s iers
i¢ Racdiacian Protaction Crizeria, the basic :
for zhe usea of racdiatien 10 research 2% nuzan subjecis zra
raciziion is the dreferred agent faor periorzing -he study

N 3ialaun dose s

Zethnds Providing naxiaus inforaacign wig
utilized, and thae the {nforzatien should be obtainegd with zhe
smallesct Practicahle leveig of radiaticn. The significang
features for all huzan eXperimentation are that the Prapriecy apcd
usefulaess of tha work s assured, char adequatce safeguarés are

provided, and chae enligzghtened consen:z 3¢ the Subject is assyrsg,

The Téquiremenrs 2gp inforaed conseni have undergecne
considerahlea developzent in TRC8NI vears., Ar the tizme ¢f rhe
eXperizencs ip quesiion the modern Tequiremencs for insgizuzizna:
review boards and sizned inforzed Consent had a0t heen
e€5tatiished, ye have o evidence thar the experimenrsg vere ngo
conduzced in complianze wiry the ethics as well as rhe rules
huzan éxrerimentation char obtained ar :the tize. The curran-



policies of the Department of Energy are in substantial
conformance with the Provisions of the Model Federal Policy for
the Protection of Human Subjects, which is in the process of
being adopted,

A )

Addicional'commencs on the specific experimencs are made in
the en:losed addendum to this letter.

Yours crulyi
John g, Herrington

Inclosure



ADDENDLM

Comments on October 24, 1986, lecter froxm Congressman Markey and scafl
report of Subcommictree on Znergy Conservarion and Power, "American Sucliezr
Guinea Pigs: Threé Decades of Radiation Experizents on [. S. Cirizens.'

In coapliance with the request by Congressman ¥arkev thar the Deparctaen:

nral

Energy attempt to ldentify the PErSOns who served as experizencal sutjecrs

1945~1971, the Cognizant field offices and some individual invescizacors
were asked to evaluate the feasibility and necessitv of such an efiprc. T
results of this investigation follow,

General comzents. The Subcommittee’s graff report is substanciallv an

excellent summary of the radiacion experizents that fnvolved nuzen subjez:

It is flawed, hcwever, by a pervasive misunderstanding of the appli

of occupational exposure stancards to experizmental studies that faveiva

one or a few radiation exposures, =

The objections emshasized in the letter and in che Subcomaittes’s
repcrt are directed to those éxperiments {n which the radfation d;
bocdy burcen exceeded occupational standards, those rhat offerad li:zc:
direct benefiz to =-he subject, and those for which there i{s no record
inforaed consent having been obtained. To & large exrent, these 2
are based upon misunderscandings of the %asis for occupational standa

of the principles 3° Nuzan experimencacisn,

It should be realizes that the standards that hav= bean developes ‘ar
occuparional radizring €Xposures assume thar a larse nuaber of peagie
"be exposed, and thar rhe radiacion €Xposures are suscained througnou:
working lifecize of several decades, Therefore, Secause some raciz:c:
eflects are cumulacive, the annual e€xposure lizits are set low encugh

insure tha: the :grz1 tadiacicn dose dccumulated sver many years ‘s sz

Simiiarly, the Stancards for body burdens sf internallyv disrriby-sd
racioactive naterizls assume chronic exposures that will meincain o
burcens -throughour che working lifetize nf rhe individual.
are ast intended to he applied to researeh subjec:ts who receive one s

few exposures, or in which the Internally distribuced radioaczivizy §

presenc for a relatively short time. The use of raciacion Iin resear:zh

human subjects is discyssed in the National Council on Radiacion
and Measurements (NCRP) Rerort Na. 39, Basic Radiation Procection
page 104. As is discyssed there, the basic crireria are tha: radiz:zi

-

1

ica’h"‘-"r--

P

preferred agent for perforaing the study, that methods providing =zaxizez

Information with minigu=s dose should be utilized, and that the i:
should be obraines with the smallest praccicable levels of radia

Although desirable, there is ne requirement chat human experizencs
provide a direct benefit to the subject. This princicle {s generzllv
recognized for all tvpes of aedical research. The use of placebos in
therapeutic trials is a com=on exawple. In parcicular, for radiac:s-
studies, again cizing NCRP report No. 39, "In manv instances, resez:

D



8alned may be directly beneffcial to the individual exposed. In other
Studies, radiatioq may be employed for the study of Populations {n which,
for example, etiological and developmencal facrtors are being evaluared.
benefits to the individua] are-primarfly indirect, oftepn rTemote, and, {n
some {astances, noaexistent.” The siznificanc features for all hugan
€Xperizentation are thar the propriety and usefulness of the work is
assured, thac adequate safeguards are provided, and thar enlightened conger;
of the subject ig assured. '

The reguirecents for informed consent have undergone Considerable
developzent ip tecent years. at the time of the experimencs in question,
the modern Tequirenmencs. for inscicutional review boards and signed inforzed
consent had nor been'established. The firsrc studies of concern were -
conducred during the Manhatzan Projecr. 1 w¥as necessary tgp establisk racther
quickly and under Sécret conditiong the precautions that would be recuired
to iasure the healch and safety of People working with new and unfagiliar
substances such gas plutonium compounds. The Physiclans and other Scientiscs
who wers called 4pon to .achieve thege goals were highly qualified and well
motivatad individyals, We have po evidence that the EXperiments were not
conducted inp cotpliance wich the ethics as well as the tules for hum
experizentation thag obtained at rhe time. The Atemic Energy Comzission ang
the Departazent 07 Inergy have been amongz the leading agencies {n developing
better scandsrdg “or human €Xperimentacion. Inp particular, as 3 gemper of
the In:eragency duzan Sudjecrs Coordinating Committee, the DOZ Qffice of
Healrh anég nvironzencal Research has beep wvorking since 1982 on th
developzean: o7 4 Model Federal Policy for :rhe Protaction of duman Subjec:s.
A aotice of tha Model Policy was Published {n the Federal Regiscer
(Tuesdav, jurna 3, 1986, Par- V, Office of Sclence and Technology Policy,
Voluze 351, wo. 106, page 20204, When adopted by che various agsncies,
the Model Policy will apply not ‘only to “in-house” researcn, but also ro
1S supporced by grants or contracts with non-federszl research
T the Beancime, the Déparzaent of Energy’s policies are

P

S
sudstancial conicrzance with the provisions of the acdel poliicwy,

L)

research tha

alreacw
in the cozzan-s that follow onp specifi. studies, cthe category and Jactshear
C

21-22 of the

nuzhers ©TTe520a¢ o those of the experimenrs listed on pages 22
SubcomzizresTs Staii report. The nuabers in parencheses after the ticle are
the auzser af Subjecrcs in each of rthe studies.

Category 1.00:, No. 1. Pluteaium Sxcretion Studies. (18)

One subject, whp wvas 36 vears old in 1947 and who had a bone sarcoza, s
Still living and has been contacted Fecently (November 1986). He has
archritis and Nigh blood Pressure, but no ailaents that cap be ascribed o
effects fron Frutoniza. There is po evidence to Suggest that the death of
any of the otrer subjeccs of these Studies was related o plutoniuz exposura
Or that slutoniug influenced the Course of their disease,



3
1.002, No. 118, Relative Uptake of Radium ang Thoriyn. {20)
The files %0 rhese subjects are located f{n Scottsdale, Arizona, g carea

1964, at which time none hz4 health Problens relaceqd €0 radlarigg exXposure,
Presugably thev could pou be located, py¢ their present 2885 if living wou; -
be 85-i03 YRArs. The values cirpg in the comzitree report for Taxizun
Peraissihie Sody burdens ars for chroni- tetention in the 90d% and are efety
applicable g dCuce EXposures. The Rateriagls adainisterad in :he
€Xperinents vere Pecaines jj the body for reiatively SROTL rizes. on :he
basis or the low Fadiarigp doseg inveolved there Is po Feason co expecr- any
long-rerg effacesg,

1.003, ~o. 12, Poloniup Metaboligg. {5)

4 spokesman #op the Universicy 0f Rochescer Stated that rthe lasc o7 tre
poloniug Patients djeq 3 783rs ago ar rhe 3ge of 80. Thera {s 70 evifen:e
that the poloniuz has affecraz the health o5 anr of these Pactiercs.

1.003, %o. 119, Excretion 5+ fexavaleng Uraniyug: (6)

A4S Is stated ip the repor: “R=37, 1p PATL the experigents Yeére desizned :q
seek the threshgily for Jinizs! Ttena}l danage using very sensirive {ndizacors
of renzl injury. g, Shoulsd hHe 0ted thar the Injury 1 QUestion wgg 3
chemical effect orf Uraciuz, nec ap effect due to faclacion, Ip dorder to aake
the POSSibilicy 57 laze effecss of radiatign highly improbable, the Zoses
above SO-mi:rogra:Snper Kilograg gf body weizht wers dilutzd wi-n non-

iog
enriched uranvy dferats.  3f :ng Six Patients’studied, 4 Is statec :ha:
Patient nuzper S 10 1947 nag 2 frzca of Urinary procai- “hick
a5 suspecreg g5 dbservacign. de Insisted on being iiscnargei
and Y3 1ot fgl dtien: aumber 5, then 6: Vears of age, showag
transient traces nar 211 on days 3 ape 2, bu: nofe thereafrar
Tarough dav 12, Thesa are Zinizgi effeccs :thare would not hava significan:

ani
Sudjects wuas there anv evidence of

PeYlanen: effec-g, In ;
10T Dbe expegrad L0 procduce long-rer=

renai injury. The Ta
effec-g,

2,001, Ne. Zloane --VVS, Nol DEg, Testicylar Irradiacion, (231
The princizal inves:iga::r
Contaccresd, iz stdated thar rhe 817 izpedizest to foilow—up sC
Sudjects is :thar the prisonears 42 a0t wish :g v {dentif:ad, Medizal
4p infsrzazian is dvailabls gpn zhe subjecrs who reqain incar:eraced, ani =3
radiacion-related {lliness hag been detected in this PoOPulation. weg:
Services are avalilables (g Prisoners who have beep released, bye “oniy
handful” have availed themsalves o5f this Opportuaity in the Past 14 vears,
There g concern cha: efforzs -o trace these subjects wilj] violate :she
pPrivacy of individia:g who do ag¢ Want to be identified, &specially since 4
condition of their Particisation was rhar they were Promisec confiden:ialiqa
alithough j¢ ig CTue thar spza o7 the radfarign doses to the testes were
subs:an:ial, the studieg Lhat were conducted showeq that eventyally shera
=45 recoverw gf testicular Zunccign éven at the highest doses thar were
used. although CORCara abour rhe Pessibiliey of teésticular cza-e- arising

T the ~ashingrsn Stace Studias hzs meen
s ¢

udis
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3.001, wo. 49, Blood Changes ip dumans Folloving Total Body
Irradiation. (13)
The repore cited jg concerned only with the effects of teral body
irradiacion op the blood, bur e€xcept for the three normal volunteers whg

unlikely, ror Coaparison, jip studies of rhe SUrvivors of the Japanese atogie
boabings, Significane increases in cancer, including leukemia, gccurrad only
at doses above 100 foentgens, 1p 4 relaced Study of whole body irradiacion
for the treatzent of levkemia, (3.001, No. 43) ‘conducted ap the 0Qak Ridge
Inscituce for suclear Studies (now Qak Ridge Associarced Universities), the
Departzent of tnerzy turrently suppores 4@ project entitled "Former Parienr
Care” In which g7 former Patients who hag been treated a¢ Oak Ridge with
whole bodv irradiacion, cobalc—ﬁo, radioiodine, or galliug-g7 are being
provided amedicga) Care. Thisg provides 4 @mechanism for obtaining follow=-yp
data withouts implying that any of their current lllresses are radiacion-

‘relacec,

9.00., ¥o. iog, Hexavalang ‘ranium. (12)
all subjecrs were terzinally 11 with brain turcors. None {g still living,
There was ag e¢vidence rthas the uraniug had arffecred the course of their

diseases.

1= -

10.00., wo. +/3. Cloncrolled Environmencal Radioiodipe Tests, (17)
Secsuse of -he low radiatian doses incurred ip these Studies {maxizuz
Riilirad) ae fallou—up w&s considerad rq be necessary.

irradiations. Although the fange of P~32 perz particles in water is 8 oz,
9C percenc of the energy is absorbed ip the firse 1 BT, so0 the volume
irradiaced is confined rp the skin, which has a relacively rapid recovery

rate from acuras doses 57 radiation,

11,001, No. 33. Studies of Thorium ¥ Applied to Human Skin. (3)
These studias “Yere conducted 4t New York Universicy dospital in Yew York
City. The three volunteer Subjects were folloved for three @enths, atr which
time thev hag Tecovered frog the acute effeces, eérythera, ang increased

Pigmencation. There s yo feason to expecr long terny effects.
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11.001, No. 121, Effect of Single Doge X~ray to the Nail-Fold Area of Haga
Subjecrsy, (15)

entire hand, The changes seep ¥ere transitory, and Mo long terg effecrs
would be expecred,

11.001, Numbers 123 and 127, ang 12.001, No. 1238, Tritiup Studies. (18)
Because of the shoTt bialogica; half life of tritivm (9 rq j4 dayvs) anc

the small QuUantitieg ad:inistered, the radiacion doses are 1gu (about 200

millirem) and the Prabability fqr long ternp effects {s negligibly louw,

11.001, Ne. 133. Exposuras of Alrcrews inp Mushroog Clouds. Ra)
As Is indicareq in the SubcommICtee‘s staff report the foll Y¥-up studiles
on the Air Force Crews involved are being monitored by the Defense Nuclear

eXperizent. The one normal subjecr was a scientist who 1g known to be alive
and well, The Naaes of rhe patients ara xnown and the Forger Patient Care
Program 2entioned apove (3.001) (g available to thenm.

12.001, ~No. is. Strontiuz and Calcivm Injected in Teraina] Cancer .-
o Patienrs, (12)

AS indicated in the Subcoazitrees Stail repor:z, all of the rerziqa: cance
patients involveg in the cal:ium—stron:iu: Studies died “ithin less chan
three years, There was ap evidence tha the experigenrs had affecrec
course of rheir diseases,

12.001. No. 109, Distribucion and Excrecion of Techneciy~. (&)

The whole-body dases @ssociated with chese Studles {s estigarec o Se
about 0.1453 rez, in comparison tg the annyual Occupacrional Iigic 0 3 re
The probability that these radiaciop doses coyld resulec in long cer= €rfecrg

is negligibiv lguw,

12,001, xo. 128. Human eéXcretion of Triciun, (6)
The subjecrs of these studies “ere personne! who were involved in

*********************
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LONG TSLAND NEWSDAY

By James Bernstein
STAFF WHITER

Grumman Corp, is expected to announce plans to
further scale back its operations on Long Island and
in other parts of the country, senior company officials
said yesterday. '

The number of jobs that will be eliminated in the
retrenchment “is not going to be mammoth,” said
one high-level Grumman official, who spoke on the
condition that he not be named. “What you're going
to see is more resources and facilities”” being curtailed
than jobs.

Grumman has remained Long Island’s largest com-
pany, even while cutting its local work force to 9,000
from more than 23,000 in 1987. The cutbacks have
nccurred as defense spending declined sharply.

The newest moves, expected within a few days, are
likely to inctude a consclidation of electronies and air-
craft programs, the closing of surplus facilities and
some layoffs, **Grumman is going to be announcing a
major change in its strategic functions,” the company
executive said. “'It's what we've got to do to be com-
petitive.”

Pearl Kamer, chief cconomist for the Long Island
Regional Planning Board, has been predicting a fur-
ther shrinkage of the Island’s aerospace industry, but
warned that layofls "'will cause dislocations” in the
economy.

Nonetheless, Kamer said, “You have to understand
that while Grumman is a large company, it is now one
of many large companies on Long Island. What hap-
pens at Grumman is significant, but not as significant
as it would have been 10, 15, or 20 years ago.”

Among the key questions Grumman faces is what
to do with its vast test facility in Calverton. With all
but one of its Navy airplane preduction programs
shut down, industry experts said the company must
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decide to locate some other type of work at Calverton
or consider closing the plant, which is owned by the
Navy and leased to Grumman.

“It’s hard to_envision how you keep that whole fa-
cility going to build just one plane,” said one industry
expert, referring to the E-2C patrol aircraft, the only
plane the company still builds from scratch. If Calver-
ton eventually closes, the expert said Grumman
might decide to move the E-2C program to Mel-
bourne, Fla., where the company now builds another
military surveillance aircraft known as JSTARS.

The company might also announce plans to close
facilities in California, where it was developing a new
spy satellite until the Air Force ordered work stopped
on the program in November,

Another key issue for Grumman is how to increase
revenue. While profits have been relatively strong in
recent quarters, the gains have been attributed to
debt reduction and cost cutting, not to an influx of
cash. Ever tightening purse strings at the Pentagon
make a surge in Grumman’s military sales highly un-
likely.

In the most recent budget round last year, the Navy
canceled a program to significantly upgrade Grum-
man’'s EA-6B electronic jamming aircraft. The up-
grade could have meant at least $6 billion in revenue
over a decade. The company’s F-14 fighter program
also received a relatively small $188 million project
for upgrades, a far cry from the heady days of billion-
dollar purchases of new Tomcats. But the Pentagon

did agrce to hu' as many as 28 new E-2C aircraft over -

the next decade, keeping that program alive.

*“I don't think any of this should come as a major
surprise,” said analyst Byron Callan of Merrill Lynch
in New York. “The company has telegraphed that
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WASHINGTON POST

FTEN WHEN THE federal government ap-

points a task force to study some problem,

delay appears to be the objective. This seems
not to be the case with the federal task force on
radiation assembled by the White House this week.
Spurred by stories—some of them around for a long
time—of government-financed radiation-tolerance
experiments on human beings carried out from the
“40s to the "70s, the Clinton administration has taken
the problem in hand and set a schedule for action.
The work may take many months or even years, but
a straight course has been set.

The task force will be made up of representatives
from the departments of Energy, Health and Human
Services, Justice, Defense and Veterans Affairs, the
National Security Council, Office of Management and
Budget and NASA. The CIA was not represented at
the initial meeting on Monday but will also be
included. The panel, which will meet weekly on a
staff level, will be responsible for compiling informa-
tion on all the experiments, locating the individuals
who were the subjects of tests, determining whether
the subjects had been fully informed of the risks and
had given informed consent and assessing what
damages, if any, they have suffered. Policy matters
concerning the kind of damages that merit compen-
sation and the form the compensation might take will

also be studied. For example, while some scientists
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say very few actual injuries resulted from the
studies, should subjects be compensated neverthe-
less because they were misled? Should even those
who gave infdrmed.consent be paid if they suffered
physical or emotional damage?

It is being said that tests were conducted in a
different era, without malice, by scientists struggling
to learn more about radiation and its potential harn
for human beings and so forth. But the facts sugges
a more rigorous ethical examination of the cases is it
order. Some terrible things were done here by
people who kmew better. The choice of subjects
among the retarded, prisoners and the terminally il
is particularly suspect. The history of experiments in
Nazi Germany, so clearly remembered in the '40s
and '50s, should have signaled caution. And the
spirited protests of at least one prominent scientist
who was an expert in the field is evidence that
ethical questions were raised at the time. Some of
those who participated in the experiments are long
dead. But others are owed a debt by their country.
Acknowledging that debt is the first step, The task
force has an enormous moral responsibility to sort
out what happened so that Amernicans can face the
truth and learn from it and the government that
encouraged and countenanced these acts can, where
possible, make amends

Also present were John McDon-
nell, chairman of the McDonnell
Douglas Corp., which has a $9 bil-
lion contract with Saudi Arahia for
72 F-15 fighters, and Michael Arm-
strong, chairman of Hughes Air-
craft Co., which is selling the Saudis
an $800-million computerized air-
defense network. Invited but unable
to attend were representatives of
Raytheon Corp., which is selling the
country Patriot antiaircraft missile
batteries.

Saudi Arabia began buying large
quantities of U.S. weapons in 1989
and stepped up orders following
Iraq’s invasion of Kuwait in August
1990. The country has ordered
about $30 billion worth of U.S. mil-
itary equipment since its buying
spree began, from Stinger antiai-
craft missiles and Apache attack
helicopters to utility vehicles and
spare parts.

Last fall, however, the Saudis
began showing signs they were liv-
ing beyond their means, falling be-
hind on a $500 million payment to a
Pentagon account through which
the U.S. contractors are paid. After
a visit to the kingdom in November
by the Defense Department’'s un-
dersecretary for policy., Frank G.
Wisner, the Saudis made good on
the debt, but want to renegotiate
their payment schedule as soon as
possible, a Pentagon official said.

“They really don’t want to cancel
these programs,” the official added.
“They feel they had a valid need
when they purchased them and they
still have that need.”

The biggest fear ameng 1.5, de-
fense contractors is that Saudi Ara-
bia will be forced to cancel or delay
production of major weapons sys-
tems, which could lead to layoffs for
thousands of workers. Although
they declined to provide specifics,
Saudi and industry sources insist
Saudi Arabia will follow through
with its purchase plans, albeit with
some changes.

McDonnell, for example, was told
that because of anticipated Saudi
cash shortages in 1994 and 1995,
the Saudi military may have to de-
lay purchases of munitions, spare
parts and testing and training gear
for the F-15s it plans to buy. But
McDonnell Douglas spokesman Lee
Whitney said the sale of the F-15s
“will move forward on the current
schedule,” with the first ones to be
delivered in mid-1995.

Also at stake is the sale of up to
$6 billion in commercial airliners.
Last year, after personal appeals
from President Clinton, King Fahd
of Saudi Arabia decided to buy pas-
senger jets from McDonnell Doug-
las and Seattle-based Boeing Co.,
although no purchase orders have
heen signed.
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]_ Jessica Mathews
Secrecy’s

Radioactive

Legacy

Disclosures, of secret radiological re-
leases and medical tests -carried: out

decades ago are coming so thick and .

fast, and yet with so Lttle detail, that the

principal result is confusion. If outrage is -

warranted, where showld it be directed?
Among the general public, there were

at least four types of exposure without .

knowledge and consent. -

" Perhaps 1,000 people were involved
in medical tests. Lumped together in the
recent revelations are experiments of
probably litle or no risk, which used
radioactive tracers to study various
body systems, and experiments on the
effects of radiation, which apparently
involved doses known at the time to be
dangerous. In the former category are
the experiments in which retarded boys
at the Fermald State School were fed
radioactive iron and calcium: in the lat-
ter, injections of plutonium into 18 pa-
tients and radiation of prisoners’ genj-
tals.

There is insufficient evidence to judge
how great the medical risks were, or
were then thought to be, or whether any
of these experiments promised suffi-
ciently large scientific payoffs to Justify
human experimentation. The apparent
violations of the Nuremberg Code,
which requires voluntary consent and
protection of subjects from “even re-
mote possibilities of injury, disability, or
death,” and of the Hippocratic standard,
“first, do no harm,” will have to be
weighed against the fact that full and
informed consent was more the excep-
tion than the rule in medicine at the
time.

Nonetheless, one aspect of these ax-
periments makes the “Buchenwald
touch,” cited in a 1950 memo by an
internal dissenter, shudderingly apt.
They were all done on people the Atom-
tc Energy Commission considered dis-
posable: prisoners, mental patients, indi-
gents, blacks, pregnant (unmarried?)
women who were soon to give up their
children for adoption. Whatever re-
searchers believed the risks to be, they
chose Fernald School for their experi-
ments, not Exeter,

r

In the second category were delib-
erate secret releases of radioactivity at
Hanford, Oak Ridge, Los Alamos and
Dugway (Utah), carried out by the mili-
tary and the AEC in the course of
studying radicactive fallout and thesfea-
sibility of radiological weapons. By to-
day’s standards the tens of thousands of
curiey released are very large; by con:
temporancous standards (see below)
they were not. The effects on the gener-
al population were apparently not even
estimated. It remains to be seen wheth-
er researchers can reconstruct them.

A third category, which has gotien
little attention, will likely prove to have

* the most expensive consequences and to

have been the most egregious wrong-
doing. These were the routine releases
{including regular accidents) from Han-
ford, Qak Ridge and perhaps other sites
that resulted from almost unbelievably
slipshod handling of radicactivity. Near

.Hanford, in just the worst three years, a

quarter of a million people were exposed
to nearly 700,000 curies. That's 100
times more than one of the secret tests
that have been capturing headlines. Oak
Ridge may have been as bad. The envi-
ronmental cleanup is going to take
decades.

1t pPail, Wiehe [eidaxsh LAl weoodL-
tobuted to ignorance of the dangers of
radiation and in part to the real and
perceived urgency of the Soviet threat.
But only in part. The rest was appalling
management made possible by the im-
pregnable secrecy in which the AEC and
the military operated.

Finally, there were the atmospheric
bomb tests. They belong on the list not
only because of the effects on those
immediately downwind but because they
were part of the AEC’s long crusade to
convince Americans that radioactivity
was beneficent, friendly stuff, At one
low point, the commission actually pro-
posed to measure fallout in “sunshine”

 units. For decades it and its successors

ndiculed and legally stonewalled anyone
who questioned the risks or sought
‘compensation.

Energy Secretary Haze! O'Leary is the
first to voluntarily break this long, sorry
pattern of denial and deceit. “1 looked at
the history of the Energy Department
with the downwinders,” she explained. *Tt
doesn’t occur to me that is the posture |
want to be in.” Notwithstanding the reve-
lations that were coming from outside
DOE, her straightforward embrace of
what 18 right took considerable courage -
and good judgment.

O'Leary has handed the administra-
tion a fait accompit. It now has no choice
but to make the whole story—not just
the medical tests-—public. It's going to
be an unpleasant process. Secrets held
tightly for decades will have to be pried
loose, careers will be reevaluated in
hindsight, valid and invalid lawsuits w1ll
proliferate. There will be overreaction
and grandstanding to the juicy bits. Re-
building trust in government is a slow,
thankless process—but better than the
alternative.

The most valuable lessons should
come from a hard look at the role
secrecy played. Inside the nuclear agen-
cies it corrupted decision-making, sup-
pressing well-founded opposition, cut-
ting off policy makers from outsEde
experts and brushing aside critics like
the Public Health Service. Over the
years secrecy bred arrogance and, ulti-
mately, callousness. No agency was ever
more sure it knew what was best than

the AEC—or more wrong.

There are still plenty of secrets the
government needs to keep. How to do
s0 without paying a cost measured in
lives and a several-hundred-billion-dollar
cleanup is part of what can be learned.

The writer is a senior fellow of the
Counctl an Foretgn Relations.
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GOVERNMENTAL AFFAIRS
WASHINGTON, OC 20E10-8250

December 14, 1953

The Honorable Les Aspin
Secretary i

U.S. Department of Defense
Washington, DC 20301

Dear Mr. Secretary:

In an effort to better understand the health, safety, and
environmental implications of an atmospheric radioactivity-
monitor test called the Green Run, conducted at the Hanford
Reservation in 1949, I asked the General Accounting Office to
review relevant documents of both the Department of Defense and
the Department of Energy. During the course of its
investigation, the GAO uncovered refercnces to 12 additional
planned radiation releases at 3 other government facilities,
Similar to the Green Run test, none of the 12 releases were
accidental and none were the result of routine plant operations.
Eight of the tests were part of the U.S. radiation warfare
program and four were related to atmospheric radiation tracking
research.

I am forwarding te you the GAQ Fact Sheet, Nuclear Health
and Safety: Examples of Post World War IT Radiation Releases at
U.S. Nuclear Sites, which summarizes their findings. I would
lixe your comment$ on the report, and I ask for your assistance
and full cooperation in declassifying and releasing all relevant
information about these and any other planned radiation releages
conducted by the Department.

Two of the releases related to the radiation warfare program
were conducted at the government's Oak Ridge, Tennessee facility;
six were conducted at the U.S, Army's Dugway, Utah site. These
tests were conducted between 1948-1952. The four tests related
to atmospheric radiation tracking occurred at the government's
Los Alamos, New Mexico facility during 1950.

In some cases, GAO was unable to uncover much specific
information about the radiation releases. Therefore, I do not
believe that it is currently possible to determine whether
civilians or workers were unwittingly exposed to health-damaging
doses of radiation, or if there was significant impact on the

99694
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The Honorable Les Aspin
December 14, 1993
Page Two

environment, However, I believe it %8s incumbent upon the
Department and Congress to review all- relyant information in

order to make these determinations.

I am asking the GAO to continue thér investigation
concerning all planned releasee of radiation by agencies of the
U.S. government. I am sure that you will do everything in your
power to ensure that GAO has the:full cooperation of DOD
employees. I encourage you to make the review and
declagsification of documents regarding planned radiation ,
releases a top priority as we work together to fully understand
the full impact of the Cold War. Further, I would appreciate
your efforts to keep my staff and I informed on the progress of
this work.

As these planned releases were conducted jointly with the
Atomic Energy Commission, I am forwarding a copy of this ract
Sheet to Secretary O'Leary. I am encouraging her to make this
effort a top priority in DOE's ongoing "openness initiative.®

Once again, T appreciate your leadership in slaying many of
these Cold Wwar demons, and I look forward to working closely with
you.

Best regards.

Sincerely,

Chairman

JHG/ck
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LETTER OF TRANSMITTAL

U.S. Housg oF REPRESENTATIVES,
SuBCOMMITTEE ON ENERGY CONSERVATION AND POWER,
CoMMITTEE ON ENERGY AND COMMERCE,
Washington, DC, October 24, 1986.

Hon. Jouw D. DiNGELL,
Chairman, Committee on Energy and Commerce, Rayburn House
Office Building, Washington, DC.

Dear MRr. CHAIRMAN: I am forwarding to you, for the Commit-
tee's use, a report prepared by the staff of the Energy Conservation
and Power Subcommittee titled, “American Nuclear Guinea Pigs:
Three Decades of Radiation Experiments on U.S. Citizens.” This
report describes material contained in Department of Energy docu-
ments on radiation experiments using human subjects.

A review of these documents reveals the frequent and systematic
use of human subjects as guinea pigs for radiation experiments.
Some of these experiments were conducted in the 1940’s and 1950's,
and others were performed during the supposedly more enlight-
ened 1960's and 1970's. The report describes in detail 31 experi-
ments during which about 695 persons were exposed to radiation
which provided little or no medical benefit to the subjects. The
report notes that it seems appropriate to urge the Department of
Energy to make every practicable effort to identify the persons who
served as experimental subjects, to examine the long-term histories
of subjects for an increased incidence of radiation-associated dis-
eases, and to compensate these unfortunate victims for damages.

This report is the result of an ongoing Subcommittee examina-
tion of the health and safety policies of tﬁe Department of Energy.
The previous Subcommittee Chairman, Mr. Ottinger, requested
from the Department documentation on experiments involving
human test subjects and radiation, which were funded by DOE or
its predecessor agencies. During the 99th Congress, the Subcommit-
tee initiated an intensive review of the documents, and requested
further information on specified experiments. This report is the
result of that intensive review.

It should be noted that this report was prepared by the Subcom-
mittee staff for discussion purposes and may not represent the
views of all Committee members. I believe the Committee and
others will find this report to be extremely useful in examining
issues of radiation health and safety and victims’ compensation.

Sincerely,
Epwarp J. Markey, Chairman.

i

AMERICAN NUCLEAR GUINEA PIGS: THREE DECADES OF-
RADIATION EXPERIMENTS ON U.S. CITIZENS

SuMMARY AND CONCLUSIONS

Documents provided by the Department of Energy reveal the {re-
quent and systematic use of human subjects as guinea pigs for radi-
ation experiments. Some experiments were conducted in the 1940s
at the dawn of the nuclear age, and might be attributed to an igno-
rance of the long term eflfects of radiation exposure, or to the
atomic hubris that accompanied the making of the first nuclear
bombs. But other experiments were conducted during the supposed-
ly more enlightened 1960s and 1970s. In either event, such experi-
ments cannot be excused.

These experiments were conducted under the sponsorship of the
Manhattan Project, the Atomic Energy Commission, or the Energy
Research and Development Administration, all predecessor apgen-
cies of the Department of Energy. These experiments spanned
roughly thirty years. This report presents the findings of the Sub-
commitiee staff on this project.!

Literally hundreds of individuals were exposed to radiation in ex-
periments which provided little or no medical benefit to the sub-
jects. The chiel objectives of these experiments were to dircctly
measure the biological effects of radioactive material; to measure
doses from injected, ingested, or inhaled radioactive substances; or
to measure the time it took radioactive substances to pass through
the human body. American citizens thus became nuclear calibra-
tion devices.

In many cases, subjects willingly participated in experiments,
but they became willing guinea pigs nonetheless. In some cases, the
human subjects were captive audiences or populations that experi-
menters might frighteningly have considered “expendable™: the el-
derly, prisoners, hospilal patients suffering {rom terminal diseases
or who might not have retained their lull faculties for informed
consent. For some human subjects, informed consent was not ob-
tained or there is no evidence that informed consent was granted.
For a number of these same subjects, the government covered up
the nature of the experiments and deceived the (amilies of de-
ceased victims as to what had transpired. In many experiments,
subjects received doses that approached or even exceeded presently
recognized limits for occupational radiation exposure. Doses were
as great as 98 times the body burden recognized at the time the
expertments were conductled.

! This report does not secessarily reflect the views of the Meaohers ol the Commitiee
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A later section of this report, Description of Human Radiation
Experiments, provides details on 31 experiments, during which
about 95 persons were exposcd. Experiments are listed by Catego-
ry and Number as designated by the Department of Energy. Some
of the more repugnant or bizarre of these experiments are summa-
rized below.

During 1945 to 1947, as part of the Manhattan Project, 18 pa-
tients who were diagnosed as having diseases which gave them ex-
pected survivals of less than 10 years were injected with plutoni-
um, to measure the quantity retained by the human body. These
experiments were carried out at the Manhattan District Hospital
at Oak Ridge, Tennessee; Strong Memorial Hospital in Rochester,
New York: the University of Chicago; and the University of Cali-
fornia, San Francisco. Despite the original diagnoses, seven of these
patients lived longer than 10 years, and five lived longer than 20
years. Internal investigations by the Atomic Energy Commission
found that informed consent was not granted in the initial experi-
ments, since even the word “plutonium” was classified during
World War II: and living patients were not informed that they had
been injected with plutonium until 1474, (Category 1.001, Number
1).

From 1961 to 1965 at the Massachusetts Institute of Technology,
20 subjects, aged 63 to 83, were injected or fed radium or thorium
to estimate internal doses and to measure passage of these sub-
stances through their bodies. Many of these subjects came from the
nearby Age Center of New England. a research facility established
to investigate the process of aging and the needs of the elderly.
These experiments thus represent a perversion of the Center's
original purpose, since feeding the subjects radium and thorium did
not benefit them as individuals or the elderly population as a
whole. (Category 1.002, Number 118).

During the 1960s, at the Los Alamos Scientific Laboratory, 51
normal adults were fed microscopic spheres containing radioactive
uranium and manganese. These experiments were designed to de-
termine how fast such spheres would pass through the human body
after ingestion. It was believed that particles of this size could be
produced by the atmospheric reentry and burnup of rockets pro-
pelled by nuclear reactors, or of radioactive power supplies. (Cate-
gory 1,003, Number 106).

During 1946 and 1947, at the University of Rochester, six pa-
tients with good kidney function were injected with uranium salts
to determine the concentration which would produce renal injury.
One patient was diagnosed as being in a “hallucinatory state,” an-
other was considered suffering from “emotional maladjustment;”
and a third, admitted to the hospital for a fifth time, was described
as follows: “As he had no home, he agreed willingly to enter the
metabolic unit for special studies.”” (Category 1.003, Number 119).

From 1963 to 1971, 67 inmates at Oregon State Prison and 64 in-
mates at the Washington State Prison received x-rays to their
testes to examine the effects of ionizing radiation on human fertili-
ty and testicular function. These experiments were conducted by
the Pacific Northwest Research Foundation and the University of
Washington. Subjects had to agree to receive vasectomies afler
completion of the experiments. The Fnergy Research and Ievelop-
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ment Administration planned to begin medical follow up of the ir-
radiated prisoners, but these plans were dropped in 1976 at the re-
quest of the U.S. Attorney in Portland after several irradiated in-
mates filed suits against state and federal governments. (Category
2.001, Number 2 and Category 2.002, Number 189).

From 1953 to 1957, at Massachusetts General Hospital, Boston,
approximatehy 12 terminal brain tumor patients were injected with
uranium to determine the dose at which kidney damage began to
occur. Most of the patients were described as comatose or in a
“semi-coma.” (Category $.001, Number 166,

From 1963 to 1965, at the Atomic Energy Commission National
Reactor Testing Station in Idaho, radioactive iodine was purposely
released on seven separate occasions. In one of these experiments,
seven human subjects drank milk from cows which had grazed on
iodine-contaminated land. This experiment was designed to meas-
ure the passage of iodine through the food chain into the thyroids
of the human subjects. In a second experiment, three human sub-
jects were placed on the pasture during iodine release, and seven
subjects were Placed on the pasture in a third experiment. In addi-
tion, “several” individuals were contaminated during yet another
experiment when vials of radioactive iodine accidentally broke.
Cows grazed on contaminated land and their milk was counted in
four of the experiments; in the remaining three, radiation measure-
rlr%?ints were made only on the pasture. {(Category 10.001, Number

3).

During May 1945, at the Clinton Laboratory, Ouak Ridge, Tennes-
see, two groups of 10 subjects were expoused to heta rays. to deter-
mine the dose that would begin to cause reddening of the skin.
(Category 11.001, Number b1}

During 1951 and 1952, at least 14 human subjects were exposed
to tritium in air, by irnmersion of body parts in water, or by drink-
ing. These experiments were designed to measure the retention or
excretion of tritium by the human body. The experiments were car-
ried out by the Los Alamos Scientific Laboratory, or the General
Electric Company in Richland, Washington. (Category 11.001, Num-
bers 112, 123, 125, 126, 127).

During 1956, the U.S. Air Force sent manned planes through ra-
diation clouds from atomic bomb tests at Eniwetok and Bikini
Atolls in the Pacific to measure radiation doses in the clouds and
Lo the crew. (Category 11.001, Number 133).

During the early 1950s. Foster D. Snell, a consulting firm, car-
ried out experiments for the U.S. Army by placing “synthetic” ra-
dioactive soil on the hands of about 118 human subjects, and meas-
uring the ability of different cleaning agents to remove the con-
tamination. (Category 11.001, Number 134).

From 1961 to 1963, at the University of Chicage and Argonne
National Laboratory, 102 human subjects were fed real fallout
from the Nevada Test Site; simulated fallout particles that con-
tained strontium, barium, or cesium; or solutions of strontium and
cesium. This experiment was designed to measure human absorp-
tion and retention of these radioactive substances. (Category 11.001,
Number 186, Part A).

During the early 1960s, at the Oak Ridge Institute for Nuclear
Studies, 54 hospital patients with normal intestinal tracts were fed



lanthanum-140. This experiment was designed to measure the rate
at which this radioactive substance passed through the body. (Cate-
gory 11.001, Number 186, Part Bi.

During the late 1950s, at Columbia University and Montefiore
Hospital, the Bronx, 12 terminal cancer patients were injected with

. radioactive calcium and strontium. This experiment was designed
to compare the distribution of these two substances among body tis-
sues after autopsy. (Category 12.001, Number 15}

In 1967 at the Hanford Environmental Health Foundation and
the Battelle Memorial Institute, both at Richland, Washington, ra-
dioactive promethium was administered to 14 subjects by injection
or drinking. These experiments were designed to measure the pas-
sage of this substance through the body and the ability of a drug
(chelating agent} to increase the removal of promethium. {Category
12.001, Number 110).

During 1963, at the Battelle Memorial Institute, Richland, Wash-
ington, five subjects were injected with radiocactive phosphorus. In
addition, five subjects were [ed fish from the Columbia River which
contained rndioactive phosphorus, produced and discharged into
the river by reactors al the Afomic Energy Commission’s Hanford
Site, These experiments were designed to estimate the doses to
humans eating contaminated fish. (Category 12,001, Number 111,

In many of the reported experiments, radintion was used as
treatment for discases which were resistant to more conventional
methods. Most frequently, radiztion was used in attempts to treat
cancer, leukemia, or other malignant disorders of the blood. 'The
Subcommmittee stalf does not question these applications, since pa-
tients were irradiated in an atlempt to treat their discases, and in
some cases the treatment wag successl(ul. In these cases, Lhe radi-
ation exposure was meant to carry some medieal benelit for pa-
tients, and observation of the ellects of exposure. which enhanced
understanding of radiadion cifects, was incidental to the treatment.
In some cases, however, long term medical foitow up of the surviv-
ing patients, which might have provided information for useful
comparison with other trentments that might seem promising, was
not conducted.

The studies provided by the Department of Fonergy amply demon-
strate the need for long termy nedical follow up. Category 10.001,

Number 69, descrvibes a retrospective study on the health of

humans exposed to radioactive iodine, and includes as a study pop-
ulation the group of Murshallese Islanders exposed to fallout from
early atomic bomb tests. This report notes that thyroid nodules,
produced by exposure to radioactive iodine, did not [irst appear
among inhabitants of the atoll- with the highest fallowt until 9
years after the testing. Nodules began appearing some years later
among inhabitants of atolls where the doses were lower; and after
22 years, nodules were still being observed.

If there is one thing the government can do for these experimen-
tal victims and their familties, even at this late date, it is to conduct
long term medical follow up of populations exposed 1o radioactive
material. That practice has been adopled by the Delense Depart-
ment through its Nuclear Test Personnel Review, a registry for
military personnel exposed to fallout from atmospheric nuclear
lests, The primary objectives of the Review e to ddentify the ap-
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proximately 200,000 Delense Department personnel involved in
such tesis, 1o determine their exposures, to identily incidences ol
death or illness, and to assist velerans in claims for compensation.
I this effort can be carried out for military personnel acting in the
line of duty, surely a similar effort should be possible for the far
smaller number of peaceful atomic soldiers used as human subjects
in radiation experiments. '

RECOMMENDATIONS

1. It seems appropriate to urge the Department of Energy to
make every practicable effort to identify the persons who served as
subjects for the experiments described below, to examine the long
term histories of subjects for an increased incidence of radiation-
associated diseases, and to compensate these human guinea pigs for
damages they have suffered.

These victims face severe obstacles to compensation under cur-
rent law, embodied by the Federal Tort Claims Act. The Depart-
ment. of Energy should therclore be encouraged to work with the
Subcommittee Lo develop legislation that provides adequate com-
pensation.

2. Human experiments of this nature must never be repeated.
Many of these experiments would not be allowed under currvent
federnt guidelines, and il is gratilying that experiments of this
nature apparently did not continue after the early 11070,

Two overriding principles for human experimentation must be
followed: The first is that the risks of the experimental trentment
must be reasonable in relation to anticipated benefits. The second
is that subjects must be fully informed, and capable of understand-
ing the benelits and risks of the trcatment. Current lederal regula-
tions embody these principles, with exceptions that are clearly
spelled out in cases where knowledge from the treatment might
benefit sociely as a whole. The Appendix to this report describes
these federal regulations.

The Subcommiitee is gratified that the Department of Encrgy
follows current reguiations in its own experiments, However, the
sad history ol human radiation experimentation makes it clear
thnt standards thal were acceptable forty years ago appear repug-
nant today. It therefore scems appropriate to urge that all applica-
ble federal agencies, including the Department of Energy, frequent-
ly review their regulations to ensure that human experimentation
is conducted under the highest ethical standards.

BACKGROUND

The invesligation into human radiation experiments began as
part of an ongoing Subcommittee examination ol the health and
safety policies of the Department of Energy. In June 1984, Repre-
sentative Richard Ottinger, then Subcommittee Chatrman, request-
ed from the Department a list of experiments involving human test
subjects and radiation, which were funded by the Atomic Energy
Comimission, the Energy Research and Development Administra-
tion, or the Department of Energy. The former two agencies were
predecessors of the Department of Energy. DOE responded to this
initinl request in Seplember T840 enclosing summaries of many
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different experiments. In Oclober 1984, Chairman Ottinger request-
ed further clarification and information on the human experiments
provided. DOE responded to this request in January 1985, provid-
ing supporting material and fuller descriptions of many of the ex-
periments, and in some cases reporting more experiments.

In January 1985, Representative Edward J. Markey became Sub-
committee Chairman, and initiated an intensive review of all the
documents released by the DOE. Chairman Markey also requested
further information on individual experiments in August, Novem-
ber, and December 1985, and in March 1986.

ReviEw oF RELEASED DOCUMENTS

The initial information released by the Department of Energy
consisted of summary factsheets on each of several human radi-
ation experiments. Each factsheet contained an experiment title,
designation of federal agency or agencies funding the experiment, a
list of institutions conducting the experiments, description of the
experiment objective, a short description of the experiment, and
where known, the status of long term medical follow up ol experi-
mental subjects.

In response to the Subcommittee’s October 1984 request for fur-
ther information, DOFE released additional material including dates
when experiments started and ended, names of responsible govern-
ment officials, and in some cases supporting documents, such as
scientific references or project reports. DOFE also released some ma-
terial on experiments not previously reported in the summary fact-
sheets.

DOE placed the experiments reported in 12 dilferent categories:

1. Metabolism and Biological Elfeets of Plutonium, Polonium,
Thorium, Uranium, Radium, and Lead-212.

2. Testicular Irradiation.

3. Whole-bedy Irradiation for Treatment of Leukemia and Lym-
phoma.

4. Teletherapy with Particle Beams.

5. Other Teletherapy Studies.

6. Treatment of Polycythemin.

7. Hematological Effects.

8. Neutron Capturn Therapy.

9. Other Radiation Therapy.

10. Biclogical Effects of I-131.

11. Other Biological Effects Studies.

12. Metabolic and Physiological Studies.

In many of the reported cases, radiation was used as treatment
for diseases which were resistant to more conventional methods.
Most frequently, radiation was used in attempts to treat cancer,
leukemia, or other maligant disorders of the blood. The Subcom-
mittee staff does not question these applications, since patients
were irradiated in an attempt to treat their diseases, and in some
cases Lhe treatment was successful. In these cases, the radiation ex-
posure was meant to carry some medical benefit for patients, and
observation of the effects of exposure, which enhanced understand-
ing of radiation effects, was incidental to the treatment. The Sub-
committee stafll readily acknowledges the scientific advancement
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produced by such observations and commends those scientists and
physicians who engaged in such research. v

In many of the cases where radiation was used for medical treat-
ment, there was little long term medical follow up of the irradiated
patients. In part, this may have been due to the fact that the bene-
fits of medical radiation were clear: irradiated patients in some
cases showed higher survival rates than patients treated with other
methods. But since radiation can also cause cancer, long term
follow up on surviving patients may have provided inforrn_ation for
a useful comparison with other present treatments or with treat-
ments that might seem promising in the future. )

The follow up provisions of one particular experiment, designat-
ed Category 4.004, Number 179, should be noted with apprc_)val. The
objective of this project is to determine the effectiveness of neutron
beam irradiation as compared to standard irradiation for the man-
agement of certain malignant tumors. This project is funded by the
National Cancer Institute and is carried out at the Fermi National
Acclerator Laboratory, a facility owned by the Department of
Energy. )

This project began in 1975 and is continuing today. Approximate-
ly 1400 patients have been referred to the program. Prior to treat-
ment, patients must agree to comply with long-term follow-up re-
quirements, which include regular physical examinations and labo-
ratory tests. Every efforl is made to contact pidients who miss
scheduled appointmentis, and fewer than 1 percent of patients
treated at this facility are currently considered lost to lollow up.
The follow up efforts at this Fermilab project should be applauded,
and they represent a model that should be duplicated in other DOE
investigations of medical therapy.

In many of the other human experiments which DOE reported to
the Subcommittee, however, subjects received little or no medical
benefit from their exposure. These experiments fall into two gener-
al categories: In one group, human subjects were injected with or
fed radioactive material, and its passage through the body was
monitored. The major objective of these experiments was to com-
pare results with mathematical models predicting radiation doses
for occupational or accidental exposure. Although these experi-
ments did provide information on the retention and absorption of
radioactive material by the human body, the experiments are none-
theless repugnant because human subjects were essentially used as
guinea pigs and calibration devices. In a second group of experi-
ments, the administration of radioactive material was actually in-
tended to cause damage to the human body, and the experimenters
sought to correlate the amount of damage done with the dose re-
ceived.

In some of the experiments described, the human subjects were
captive populations: the elderly, prisoners, and hospital patients
who might not have retained their full faculties for informed con-
sent. In other experiments, the subjects were volunteers, but they
were willing guinea pigs nonetheless.

The human radiation experiments are described in detail in the
following section.
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Descrirrion or HumaN Ramation EXPERIMENTS

Category and Number labels below are ns designated by the De-
partment of Energy in its responses to the Subcommittee. In many
cases, occupational exposure limits are provided for comparison
with the doses or amounts of radicactive material received by sub-
jects. Present dose limits are taken from Title 10, Code of Federal

lations, Part 20. The maximum permissible body burden is an
occupational limit for the allowable amount of a given substance
that may be internally deposited in an individual. It is generally
recognized among the scientific community that doses to the gener-
al population should be no more than one tenth the allowable doses
to radiation workers. Values presented below for maximum permis-
sible body burdens are taken from NCRP-22, a handbook of the
National Committee on Radiation Protection, which is a non-gov-
ernmental organization that recommends standards for radiation
exposure,

In addition to the experiments described in the Summary and
Conclusions of this report, many experiments are of special concern
because of the circumstances of the persons used as subjects, or be-
cause ol the doses which some subjects received, relative 1o present
occupational limits. In experiments where the radioactive material
administered was greater than the present maximum permissible
body burden, duses are classified as potentially greater than
present occupational Hmits. since not all of the material adminis-
tered might have remained in the body. These experiments of spe-
cial concern are listed below, and are followed by deseriptions of all
experiments.

Category 1001, Number 1. Subjects were diagnosed as terminal
within 10 years; one subject was a child; no evidence of informed
consent; potential doses much greater than occupational limits.

1.002, Number 118. Subjects were elderly; potential doses greater
than occupational limits.

1.003, Number 12. Subjects were terminal patients; polential
doses greater than occupational limits.

1.003, Number 119%. Subjects were hospital patients; some doses
produced kidney damage.

2.001, Number 2. Subjects weve prisoners; doses were greater
than occupational limits.

2.002, Number 188, Subjects were prisoners; doses were greater
than occupational limits.

d.001, Number 44, Doses were greater than occupational limits.

3.001, Number 166, Subjects were terminal brain tumor patients,
and most were comatose; some doses produced kidney damage.

10.001, Number 173. Radioactive iodine was intentionally re-
leased to the environment.

11001, Number 51. Doses were greater than occupational limits.

11001, Number 53. Doses were greater than occupational limits.

11001, Number 121. Subjects were hospital patients; doses were
sreater than occupational limits.

LAY, Number 123 Potential deses were greater than occupa-
tional limits.

11001, Number 127, Potentind doses were greater than occupa-
tional limits,

)

11.001, Number 133. Doses were greater than occupational limits.

11.001, Number 186, Part B. Subjects were hospital patients; po-
tential doses were greater than occupational limits.

Category 12.001, Number 15. Subjects were terminal cancer pa-
tienis; potential doses were greater than occupational limits.

12,001, Number 109. Potential doses were greater than occupa-
tional limits.

12.001, Number 128 Potential doses were greater than occupa-
tional limits.

Category I. Metabolism and Biological Effecis of Plutonium,
Polonium, Thorium, Uranium, Radium, and Lead-217?

CATEGORY 1.0001, NUMBER 1

Plutonium injections into humans

During 1945 to 1947, 18 patients were injected with plutonium.
These experiments were carried out by the Manhattan Project. The
following hospitals were involved in the experiments, with the
number of patients involved for each indicated:

Muanhattan District Hospital, Oak Ridge, Tennessee (11

Strong Memorial Hospital, Rochester, New York (11)

Billings Hospital, University of Chicago ().

University lospital, University of California, San Francisco €3

According to an Energy Rescarch and Devetopment Administra-

“tion tERDA) fact sheet of February 1976, the ralionale for this ex-

periment was that several thousand Maonhattun Project workers
had been involved in handling plutonium. accurate information
was needed on the retention and excretion of internally deposited
plutonium for setting safety criteria, and animal experiments had
produced conflicting data which could not be extrapolated to
humans. )

In choosing subjects, the original criteria specified that subjects
should be older, with relalively short life expectancies. All subjects
chosen were diagnosed as having existing diseases that gave them
an expected survival of less than 10 years. Most were over 45, but
one subject was [ive years old, and another was 18. The oldest pa-
tients were G8. The quantities of plutonium injected ranged from
1.6 to 98 times the body burden value recognized at the time of the
experiments, where a body burden is the permissible occupational
limit for an internally deposited radivisolope. It of the patients re-
ceived between 7 and 10 body burdens. Patients were monitored for
their excretion of plutonium. They received no medical benefits
from the injections. . o

In 1967, a Berkeley radiobiologist learned that une of the injected
patients had lived for 20 years. She investigated the whereabouts of
other patients, and in 1972 published a scientific paper noting t_hat
four patients were then alive. In a subsequent follow up investiga-
tion, the Department of Energy determined that 9 patients died
within 3 years, one in 8 years, one each in 11 and 14 ycars, ur]d
four after 20 years. One was lost to follow up, .'mq une \_vas_st;ll
living as ol October 1983. In one case, the original diagnosis of dis-
ease lafer proved to he inaccurale.
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In 1974, following the report that four patients were still alive,
the Atomic Energy Commission conducted internal investigations
to determine if the experimental patients had granted informed
consent for their exposures. A report transmitted in August 1974
found that experimenters had failed to obtain informed consent in
several instances. Formalized standards for patient consent to ex-
perimental procedures did not exist prior to 1946. In addition, even
the word "plutonium” was classified until the end of World War II.
The AEC, which succeeded the Manhattan Project, established a
policy of formalized patient consent in 1947. One patient, injected
in 1947, was the only subject injected after the AEC had been
formed. This patient's hospital record contained a statement by at-
tending physicians that the individual had been properly informed
of the experimental nature of the injection. The AEC could find no
records of consent for any other patient, and determined from oral
testimony that at least one patient had not been informed.

dOn this issue, a June 1983 Department of Energy memo conclud-
ed that:

The issue of informed consent, if raised, will be difficult to deal with in the light
of present DOE and Federal policies and procedures regarding humun subjects.
These are vastly more codified and explicit than any guidance available at the time
the injections were given, and the procedures used at that time would not meet
standards adopted and currently applied by DOE and other federal orgunizations.
(Memo from Nathaniel F. Barr to Alvin W. Trivelpiver. Dircetor, Office of Enerpy
Research, Department of Energy, June 30, 1981

In 1973, the Center for Human Radiobiology (CHR), Argonne Na-

tional Laboratory, initiated a follow up study of surviving patients
and a program to exhume deceased patients for whom permission
could be obtained. These studies were designed to examine how
much plutonium remained in the bodies of subjects. The 1974 AEC
investigations found that even by 1978 standards, informed consent
had not been obtained for these studies. A memorandum dated De-
cember 21, 1972 from [name deleted), Argonne National Laborato-
riv‘, to [name deleted), Center for Human Radiobiology, contained
the following instructions in regard to studies on the surviving pa-
tients:
.. Please note that autside of CHR we will never use the word plutonium in regard
to these cages. ‘“These individuals are of interest to us because they may have re-
ceived a radioactive material at some time' is the kind of statement to be made, if
we need to say anything at all [emphasis in eriginal]. (Quoted in Division of Inspec-
tion Report 44-2-326, U.S. Atomic Energy Commission, August 16, 1974, p. 19.)

Consequently, patients alive in 1973 were not informed that they
had been injected with plutonium in the 1940s. Relatives of de-
ceased patients were told that exhumation was necessary to deter-
mine the composition of an “unknown’ mixture of injected radioac-
tive isotopes. Injection was also represented as having been an ex-
perimental treatment for the patients’ diseases, a statement that is
not true. As a second AEC investigation concluded:

Relative to the study undertaken in 19731, informed consent was not obtained from
surviving patients who were the subject of the study.

Consent, following improper disclusure, was obtained from the next of kin of an
exhumed patient. Improper disclosure was made to the next of kin of additional de-

ceased patients who have not been exhumed. (Division of Inspection Repart 44-2-
330, ULS. Atomic Energy Commizsion, August 12, 1974, pp. 11, 121
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As a result of the 1974 investigation, the AEC contacted the doc-
tors of the four living patients, and asked the doctors to inform the
patients of the nature of the Manhattan Project injections. One
doctor did not tell his patient because he felt the information
would be detrimental to her health; this patient has since died. The
other three patients were informed.

A scientific paper published in 1976 calculated doses to the in-
Jected patients, and concluded from these calculations that in spite
of the apparent lack of induced tumors among the patients:

The liver doses do not appear to be high enough to be carcinogenic, but compari-
son of the bone-surface doses with radium doses that have induced hone tumors in-
dicates that six of these cases have received doses high enough to be considered car-
cinogenic. (R.E. Rowland and P.W, Durbin, Survival, causes of death, and estimated

tissue doses in a group of human beings injected with plutonium. in The Health Ef-
fects of Plutenium and Radium, J.W. Press, Salt Lake City, 1076 -

CATEGORY 1.002, NUMBER 118

Administration of radium and thorium to humans

During the period 1961-1965, doses of the nuclides Radium-224,
and Thorium-234 were given to 20 volunteers, 13 men and 7
women, aged 63 to 83. Six subjects were injected with radium, six
were injected with thorium, one ingested radium, one ingested tho-
rium, and six ingested both radium and thorium. These experi-
ments were funded by the AEC and carried out. at the Massachu-
setts Institute of Technology.

The experiments were designed to examine the metabolism [rom
radioactive substances that might be smiliar to those ingested by
radium dial painters in the earlier part of the 20th century, many
of whomn subsequently developed cancer of the juw of mouth. The
specific matter of concern was whether Thorium-228, which may
have been present in dial paints, would have contributed a signifi-
cant dose to painters. After the subjects were fed or injected with
the radioactive substances, the substances were monitored by meas-
uring their presence in blood, in the breath, in excreted matter.
and by whole-body counting of the subjects. Patients were moni-
tored for up to 120 days.

Doses given to patients were 0.2 to 2.4 microcuries of radium, or
1.2 to 120 microcuries of thorium. For comparison, maximum per-
missible body burdens are 0.07 microcuries for Radium-224, and 20
microcuries for Thorium-234.

Most of the subjects were obtained from the Age Center of New
England, Boston. A few were retired MIT employees. The subjects
received no medical benefits from the experiment.

According to material received from the Department of Energy,
the Age Center of New England was a non-profit research facility
established in 1954 to investigate the process of aging and the
needs of the elderly. The Center's pool of subjects consisted of sev-
eral hundred “apparently healthy men and women' over the age
of 50 who had declared their willingness to be studied in a variety
of research projects on aging. These subjects lived elsewhere and
had to be active enough to come to the Center to participate in re-
search.

In 1957, the first published annual report of the Age Center de-
scribed the lollowing ongoing reseach projects: “Correlates of Anxi-



12

ety in Older Persons;” "The Nutrition ol Apparently Normal Aging
Persons;"’ “Prejudice and Older People,” and "A Thematic Analysis
of Later Life,” which obtained the attitudes of elderly persons
through questionnaires and oral interviews. The AEC experiments
with Age Center subjects thus represent a perversion of the Cen-
ter's original purpose: Feeding the subjects radium and thorium
was of no direct benefit to the subjects or to the elderly population
as a whole, and was not related to phenomena connected to the
aging process.

The study was conducted in two phases. In the first phase, sub-
jects were injected with either radium or thorium, and the passage
of the material through the body was measured. The principal
reason for these experiments was to calibrate counting equipment
that would be used in the second phase, which was the oral inges-
tion of mixtures of radium and thorium. Excretion and whole body
counting was also monitored for the phase two patients. These ex-
periments were reported to the AEC in annual progress reports in
1964 through 1966.

In a January 2, 1985 letter to the Subcommittee Chairman, the
Department of Energy reported that no follow up had been con-
ducted on the health of the experimental subjects. The Age Center
no longer exists and one professor who conducted the study had
“no idea how any records of survival history could be obtatned.”
He stated that finding the patients, if still ative, may be “like doing
a missing persons search.” The voungest volunteer would be ap-
proaching 85 vears obd loday.

CATEGORY 1.003, NUMHBER 12

Polonium administered to humans

From 1943 to 1117, radioactive polonium was injected into -1 hos-
pital patients, and given orally to a fifth. Rates of excretion were
measured. These studies were funded by the Manhattan Project
and the AEC, and were conducted at the University of Rochester.

The objective of the experimeni was to obtain data on human ex-
cretion of polonium to obtain a correlation with more exiensive
data from rats. Hospital patients were used as subjects because the
experimenters wanted persons who had not been exposed to poloni-
um through work or accidents.

The experiments were described in a scientific publication: Stud-
ies of polonium metubolism in human subjects, Chapter 3 of Biolog-
ical Studies with Polonium, Radium, and Plutonium, National Nu-
clear Energy Series, Volume VI1-3, McGraw-Hill, New York, 195
All subjects had incurable diseases. Patient 1 was suffering from
lymph cancer, and was injected with 22 microcuries of polonium.
Patient 2 had acute leukemia, was injected with 11 microcuries,
and died six days later. Patients 3 and 4 suffered from chronic leu-
kemia, and were injected with 12 and 9 microcuries, respectively.
Patient 5 suffered from chronic leukemia, and ingested 18 micro-
curies of polonium. Excretion of polonium was foHowed, and an au-
topsy was conducted on the deceased patient to determine which
organs absorbed the polonium. The age of the patients ranged from
early thirties to eariy forties,
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The isotope administered is not specified, but the most readily
available isotope at the time was Polonium-210. For comparison
with the doses, the maximum permissible body burden for Poloni-

. um-210 is 0.4 microcuries.

In Janaury 1985, the Department of Energy transmitted to the
Subcommittee summary factsheets on this, and many other experi-
ments. The factsheet for this experiment reported no follow up on
these experimental subjects.

CATEGORY 1.003, NUMBER 21

Absorption of lead-212 by the human gastrointestinal tract

Lead-212 was fed to three human subjects and gastrointestinal
absorption and excretion over 24 hours were examined. Similar
measurements were made on two human subjects injected with
Lead-212, and the results for ingestion and injection were com-
pared. These experiments were conducted to compare experimental
results with existing models used by the International Commission
on Radiological Protection (ICRP) and the National Council on Ra-
diation Protection (NCRP), organizations which recommend radi-

" ation exposure standards. These experiments were carried oul at

the University of Rochester, were funded by the AEC, and were re-
ported in UCRL-18140, Lawrence Radiation Laboratory, University
of California, Berkeley, April 1968, pp. 217-232. The material from

" the Department of Energy on this experiment reported no informa-

tion on doses, and no follow-up on the experimental subjects.

CATEGORY 1.003, NUMBER 106

Sonte biological aspects of radioactive microspheres in humans

During the 1960s, 57 normal adults were fed very small spheres
containing fadioactive Uranium-235 and Manganese-Hd, to deter-
mine how long it would take these spheres to pass through the
gastro-intesinal tract. The human subjects received no medical ben-
efit from this experiment.

The experiment was designed to assess the potential hazards
from atmospheric reentry and burnup of rockets propelled by nu-
clear reactors, or of radicactive power supplies. Such burnup could
produce particles small enough to be inhaled or ingested. In order
to estimate internal radiation doses that humans might receive
from such accidents, information was needed on the time that ra-
dioactive particles might remain in the body. The human subjects
were all workers at Los Alamos Scientific Laboratory, except for
one individual who was the wife of the principal investigalor.

During the experiment, subjects were given a gelatin capsule
containing U-235 and Mn-54, in spheres 100-200 microns in diame-
ter {(a micron is one-millionth of a meter). Both U-235 and Mn-54
emit radiation which would penetrate the gelatin. The Mn-id
spheres were coated with ceramic, the U-235 spheres were uncoat-
ed. Subjects each swallowed a capsule, and feces were collected and
counted to determine how long the capsules remained in the body.
One subject repeated ingestion of the sample 10 different times to
provide an estimate of variation within the same individual. "Sev-
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eral others” repealed ingestion at different times of the day to pro-
vide an estimate ol how results might change with time of day.

The experiment was conducied at Los Alamos Laboratory, was
funded by the Atomic Energy Commission, and was reported in
document LA-3365, Los Alamos Scientific Laboratory, August 1965,

The factsheet which the Department of Energy supplied the Sub-
committee reported no foltow up on these experimental subjects.

CATEGORY 1.003, NUMBER 119

Injection of uranium sults

During 1946 and 1947, six patients with good kidney function
were injected in increasing doses with uranium nitrate, enriched in
U-234 and U-235. The objectives of the experiment were to: deter-
mine the dose of uranium salt which proeduced renal injury; meas-
ure the rate of excretion of uranium salts; and observe the effects
of modifying rates of excretion. These experiments were carried out
at the University of Rochester, Atomic Energy Project.

The experiments are described in UR-37, dated June 1948, which
apparently was a project report to the Atomic Energy Commission.
The human subjects received no medical benefits from these ex-
periments, and in fact the treatment seemed designed to induce
kidney injury in at least one patient. It was recognized that urani-
um salts could damage the kidney, and the experiment planned to
identify the concentration that would produce “just detectable
renal injury.” (UR-47, p. T

The experimental subjects were chosen from a large group of
hospital patients; those selected had reasonably normat kidney
function In addition, “The probability that the patient would bene-
fit from continued hospitalization and medical care was also a
factor in the choice. When higher levels of dosage were contemplat-
ed, individuals from the older age groups were preferred in view of
the remote possibility that late radiation effects might occur . . .”
{(UR-37, pp. &, 9). :

Patient 1 was in the hospital because of rheumatoid arthrithis
and urethral strictures. Patient 2 was hospitalized because of acute
alcololism, “hallucinatory state,” cirrhosis of the liver, and possible
neural damage. Patient 3 was a young woman "“in fairly good phys-
ical condition except for mild chronic undernutrition which was
thought to be secondary to an emotional maladjustment.” (UR-3T,
p. 18) Patient 4 entered the hospital because of chronic alcoholism
and bleeding from the gastrointestinal tract; 12 days alter uranium
injection, patient 4 was injected with citrate to examine its effect
in further retoval of uranium. “Unfortunately, this solution was
go hypotonic” that blood appeared in the patient's urine and his
temperature rose to 39.5 degrees C [103 degrees F].” (UR-37, p. 29).

Patient 5 suffered lrom chronic cough, had a history of rather
high alcohol consumption, and was diagnosed as having pneumonia

when he entered the hospital. Uranium doses had been successive-
ly increased with each new patient. Patient 5 showed trace
amounts of protein in his urine, a sign of kidney disfunction, on
the last day before leaving the hospital. He was not followed up.
Patient 6 remained in the hospital from October 1946 to April

1947. 'This was his fifth admission to the hospital. Previous diag-
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noses had included heart disease, chronic alcoholism, and pneumo-
nia; thg present admission was for an ulcer. “As he had no home,
he IPathnt 6] agreed willingly to enter the metabolic unit for spe-
cial studies.” (UR-317, p. 41) Patient 6 received the largest dose, 70
microgram of uranium per kilogram weight, and clinical analysis
suggested that “tolerance had been reached” for kidney injury.
(UR-317, p. b5)

The summary factsheet which the Department of Energy submit-
ted to the subcommittee reports no follow up on the experimental
subjects. Funding for the experiment is not specified, but it pre-
sumably would be from the Manhattan Project, since the AEC was
not established until 1947.

Cuategory 2. Testicular Irradiation

CATEGORY 2.001, NUMBER 2

Testicular irradiation of inmates at Oregon State Prison

From August 1963 to May 1971, 67 volunteers at. the Oregon
State Prison were subjected to testicular irradiation by x-rays. Ra-
diation doses ranged from 8 to 600 roenigen in single acute expo-
sures, except that six prisoners were irradiated a second time, one
a third time, and one was given weekly irradiations of 5 roentgen
per week for eleven weeks. For comparison, the present occupation-
al limit for exposure to reproductive organs is 5 roentgen per year.
These experiments were carried out by the Pacific Northwest Re-
search Foundation, Seattle; the Atomic Energy Comimission provid-
ed a total of $1.08 million for these studies. .

The objective of this experiment was to obtain data on the elfects
of ionizing radiation on human fertility and the function of testicu-
lar cells. It was considered that-data from animals could not be
readily extrapolated to humans. Studies included examination of
testicular tissue, sperm counts, and evaluation of urinary or blood
steroids and hormones.

Prisoners ranged in age from 25 to 52. Each inmate agreed to
have a vasectomy at the end of his irradiation; consent of wives
was required for this procedure. All prisoners in the Oregon group
did eventually have vasectomies. All volunteers were required to
sign statements of informed consent. Consent procedures involved
an explanation of short term and long term effects, including the
possibility of testicular cancer. No Catholics were allowed as sub-
jects. Small sums of money were paid to prisoners: $5 to $10 for
each treatment, and $100 at the time of vasectomy. However, ac-
cording to the Energy Research and Development Administration
“records suggest that the prime incentive to participate may have
been the feeling that they were making important contributions to
the state of medical knowledge.” (ERDA background information
on AEC human testicular irradiation projects in Oregon and Wash-
ington state prisons, March 1976, p. 2)

The prisoner irradiation program was terminated in 1973 after
the principal investigator suffered an incapacitating stroke, and be-
cause of “subsequent state re-evaluation of correctional institution-
al involvement in experimental programs.” (C.G. Heller et al.,
“Protection of the rights of welfare of prison volunteers: Policies
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followed throughout a 17-year medical research program,” unpub-
lished manuscript, p. 7' The same document noted that the vasecto-
mies on subjects after the experiment were necessary "“to avoid any
possibility of contaminating the general population with irradia-
tion-induced mutants.” {Ibid., p. )

In a summary factsheet provided the Subcommittee in January
1985, the Department of Energy described Lhe follow up of experi-
mental subjects:

Complele recovery as shown by a return to pre-irradiated sperm concentrations
and germinal cell numbers was found to be within 9-18 months for doses of 100 rad

and below, 0 months lor duses of 200 and 300 rad and 5 or more years for doses of
400 and 00 rad.

The need for- follow up over a longer term was recognized as
early as 1971, in a letter from an AEC official to Carl Heller, the
principal investigator for the experiments. The letter concluded,

Thus, | am suggesting that you prepare a protocol for the long-term follow-up of
the irradialed volunteers alter their relense from the research program. {(Frank T.
Brooks, Division of Binlogy and Medicine, AEC, to (il GG, Heller, Pacilic Northwest
Research Foundation, November 30, 19710

In its 1976 background information malerial, the Energy Re-
search and Development Administration noted:

ERDA believes that there is a need for continued medical surveillance of prison-
ers involved in hoth sets of experiments |Oregon and Washington|, and will explore
with prison officials the best methods to achiove this Among heaith effects which
should be monitored is the possibility of testicubir tiomors, occurring after a long

latency period t25-30 yearst (ERDA background jnformation, Mavch U6, pp. 2-30

However, at the request of the U.S. Attorney in Portland,
Oregon, this follow up program was cancelled after several irradi-
ated inmates filed suits against state and federal governments. In
September 1976, the District Court for the District of Oregon dis-
missed the suit against lederal defendants.

The experiments resulted in the publication of several scientific
papers. The most recent one rited was M.J. Rowley et al, Radiation
Research 59, 665-678, 1474,

CATEGORY 2.002, NUMBER 189

Testicular irradiation of inmates at Washinglon State Prison

During the period June 1963 to May 1970, 64 inmates at the
Washington State Prison received testicular irradiation from x-
rays. Each subject was irradiated once, and doses ranged from 7 to
400 roentgen. Following irradiation, tissue samples and sperm were
examined for indications of damage; urine samples were examined
for hormone levels. The Atomic Epergy Commission granted
$505,000 to support these studies, which were conducted by Univer-
sity of Washington researchers.

The objective of these studies was to determine the effects of ra-
diation on gonadal function. The studies were reportedly proposed
afler a radiation accident at the AEC Hanlord facility. Three men
were overexposed, and no clear scientific data was available to
advise them on possible sterility effects. The experiments were de-
signed to determine the minimum effective dose that would render
an individual temyporarily sterile,

A
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The criteria for selection ‘were similar to the experiments with
Oregon inmates: Participants had to agree to vasectomies after
completion of the experiment. However, several of the Washington
inmates subsequently did not receive vasectomies: 2 declined and
were released from prison; 1 declined and remained in prison; 1
was released before the scheduled vasectomy; 1 did not undergo
surgery for psychiatric reasons after mutual agreement with the
prison physician; 1 who had heart problems and a life sentence was
not vasectomized after mutual agreement {AEC Contract ATi4H-1)-
2225, Task Agreement 6, Terminal Report, January 1473, p. 3) Be-
cause of the lack of follow up information, it is nuot known if any
experimental subjects subsequently fathered any children.

The experiments were terminated after a Human Subjects
review board at the University of Washington refused in July 1969
to authorize further irradiation of prisoners. {George W. Farwell,
University of Washington, to John R. Totter, Director, Division of
Biology and Medicine, Atomic Energy Commission, July 16, 1969

In the factsheet submitted to the Subcommittee in January 1985,

‘the Department of Energy had this description for follow up: “Re-

covery of cell morphology and lunction were found alter a maxi-
mum of 501 days. [t was concluded that man is very sensitive in
regard to temporary sterility, but is very resistant to complete ste-
rility.” As with the Oregon prisoners, there was no long-term
follow up of subjects

Several scientific publications resulted from these experiments,
The maost recent cited was T.W. -Thorslund and A Maalsen, in
Proceedings of the National Symposium on Natural and Man-Made
Radiation in Space, NASA Document NAS No. 2000, pp. 220-232,
January 1972. )

Category 5. Whole Body Irradiation

In most of the cases in this category reported to the Subcommit-
tee, whole body irradiation was used as treatment for diseases
which were resistant to more conventional methods. Most frequent-
ly, whole body irradiation was used in attempts to treat leukemin,
cancer, or polycythemia vera (a disorder characterized by excessive
levels of red blood cells in the blood). The Subcommiltee staff does
not question the propriety of these particular applications, since
patients were irradiated in an attempt to treat their diseases, and
in some cases the treatment was successful. However, one caze cov-
ered below appeared questionable. '

CATEGORY 3.001, NUMBER 40

Blood changes in human beings following total-body irradiation

During 1943 and 1944, three groups of persons were given whole
body irradiation doses from x-rays. The [irst group was eight per-
sons with cancer. The second group consisted of one cancer patient
and two persons with arthritic conditions. The third group was
three normal volunteers. The objective of the study was to observe
the changes in blood or blood cells following treatment. Although
whole body irradiation was a recognized treatment for malignan-
cies, it provided no benefit to the normal subjects, who received
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doses which were greater than maximum allowable occupational
exposures at the time. In addition, the treatment seemed of little
use for arthritis, and the Department of Energy reported in April
1986 that x-ray irradiation for arthritis “is not considered to be
standard practice.” The experiments were conducted at the Univer-
sity of Chicago and were funded by the Manhattan Project.

The experiment is described in a scientific publication, J.J. Nick-
erson, Blood changes in humans following total body irradiation, in
Industrial Medicine on the Plutonium Project, National Nuclear
Energy Series, Vol. 1V-20, pp. 308-337, McGraw-Hill, 1951. Page
309 contains the lollowing comment on clinical treatment:

The pecple used in groups 1 and 2 were individuals to whom the medical profes-
sicn could olfer no treatinent that was at all specific ur known to be helplul. The x-
ray exposures that were given were as likely to benefit the patient as any other
known type of treatment, or perhaps even more likely than any other. Since this

manuseript is concerned only with the effects on the blood, the clinical condition of
the patients is not discussed it any length.

Group 1 consisted of 8 patients with cancer of the throat, mouth,
breast, or larynx. These patients received total body doses of 217, 60,
or 120 roentgen in single doses from x-rays. Group 2 consisted of
one patient with cancer of the hand, one patient with chronic ar-
thritis who had received no.previous known radiation therapy, and
one patient with joint stiffness and pain who had received local ra-
diation therapy to the knee. These patients received 500, 300, and
100 roentgen, respectively of total-body doses in multiple doses
from x-rays. The radiation produced no significant change in the
arthritis of those two patients. Group 3 consisted of three young
male subjects who were normal in every known respect. These sub-
jects received 7 roentgen (r} on three successive days, for a total of
21 roentgen from x-rays to each of them. Patients in groups 1 and 2
showed a decrease in the number of lymphocytes in the blood foi-
lowing radiation treatment. Group 3 showed no change in blood
elements. For Group 3, the experimenters commented that:

These cases were of particular interest tu us inasmuch as they indicated that
ncute exposure to far more than the maximum permissible level of 0.1 r per work-

ing day could not be expected to produce dingnostic changes in the elements of the
peripheral blood which were studied. (1bid., p. 36

The summary factsheet which the Department of Energy submit-
ted to the Subcommittee in January 1985 reported no follow up on
these subjects.

Category 4. Teletherapy with Particle Beams

These experiments consist of applications of cyclotron beams in
attempts to treat patients suffering from cancer or other malignan-
cies. The treatment was applied because conventional methods of
therapy had often been unsuccessful in arresting the spread of dis-
ease. In some cases, the beam therapy proved more effective than
conventional methods. In other tests, this therapy offered no ad-
vantages over existing methods and was discontinued. One item re-
ported to the Subcommittee did seem disturbing, because experi-
mental subjects received no apparent medical benefits. This item,
in Category 4.006, is discussed below.
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CATEGORY 4.004, NUMBER 179

Neutron therapy facility

The follow up provisions of this experiment should be noted with
approval. The objective of this activity is to determine the effective-
ness of neutron beam irradiation as compared to standard irradia-
tion for the management of certain malignant tumors, This project
is carried out at- the Fermi National Accelerator Laboratory, a fa-
citity owned by the Department of Energy, and is funded by the
National Cancer Institute. _

The project began in 1975 and is continuing. Approximately 1400
patients have been referred to the program. Prior to treatment, pa-
tients must agree to comply with long-term follow up requirements,
which include regular physical examinations and laboratory tests.
Every effort is made to contact patients who miss scheduled ap-
pointments, and fewer than 1 percent of patients treated at this fa-
cility are currently considered lost to follow up. The benefits of ra-
diation therapy, when expressed as enhanced survival rates, may
be obvious, However, information on longer-term effects of radi-
ation trealment will be useful in comparing results with other
techniques in use presently or which may be developed in the
future. The follow up efforts at the Fermilab project should be ap-
plauded, and should serve as a model that can be duplicated in
other DOE investigations of medical therapy.

CATEGORY 4.006, NUMNER 93

Rivlogical effects of heavy tons on huntan nervous sysfem aned vision

During the early 1970s, human subjects were placed within neu-
tron and ion beams at accelerators in Berkeley and Seattle. These
experiments arose because astronauts had observed visual light-
streak effects while exposed to cosmic rays in space ﬂight._Ong' o
jective of the experiments was to explore '‘visual sensations” in
humans from exposure to ions. Two subjects observed light flashes
in neutron beams of peak energy of 640 million electron volts
(MeV); six subjects observed light flashes and dim but definite
streaks of 25 MeV peak energy; and two subjects observed light
Nashes and streaks due to helium ions impinging upon human
retina.

These experiments were conducted by the Lawrence Bel_‘kgley
Laboratory and were funded by the Atomic Energy Commission.
They were reported in Nuclear Science Abstracts in 1972 and 1973.
The summary factsheet provided by the Department of Energy re-
ports no long term follow up on the human subjects.

Category 5. Other Teletherapy

Projects in this category involved cases where patients whose
cancer was not responding to conventional treatment were treated
with various types of radiation from accelerators. As before, the
Subcommittee staff does not question the propriety of these experl-
ments because they contained a real possibility of benefit for pa-
tients.
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Category 6. Treatment of Polvevthemia

This project was a ten-year attempt, beginning in 1439, to treat
polycythemia vera with radiation. The radiation therapy seemed
more successful than conventional means of treatment.

Category 7. Hematological Effects

Most of the experiments in this category involved examinations
of blood changes of patients who were being irradiated for purposes
of diagnosis or treatment. The Subcommittee staff does not ques-
tion these experiments, since the patients benefited or potentially
benefited from the treatment, and the examination of blood

chantges could provide useful information in designing future treat-
ment. . :

Category 8. Neutron Capture Therapy

Projects in thigs category involved the use of beams of neutrons to
treat patients with brain tumors. The Subcommittee stalf does not

question these_expe_riments. since the radiation treatments were
meant to benefit patients.

Category 3. Other Radiation Therapy

~ Most of these projects involved the examination of radioactive
isotopes for their ability to treat malignant diseases or to assist di-
agnosis by concentrating in tumor cells. One experiment, however
raised issues of concern and is discussed helow. ‘

CATEGORY 9.001, NUMBER 166
Uranium injected into brain tumor patients

_From 1953 to 1957, approximately 12 terminal brain tumeor pa-
tients were injected with uranium to determine the dose at which
kidney damage began to occur. These experiments were conducted
at Massacht}setts General Hospital, Boston, with assistance from
the Oak Ridge National Laboratory, and were funded by the
Atomic Energy Commission.

The experiments were conducted to gain data in deriving toler-
ance doses for workers in uranium processing and fabrication
plants. Inhaled or ingested uranium salts are known to produce
kidney damage; these experimenls were designed to identify the
doses at which kidney damage began to occur. Data were also ob-
tained during these experiments on the excretion and retention of
uranium in the body. All subjects were terminal brain tumor pa-
tients whq ghed within 18 months of the experiments.

An additional stated reason for conducting the experiment was
as an initial evaluation of uranium toxicity in developing therapy
to treat brain tumor patients with U-235. However, this does not in
fact seem to be an important reason for the experiment, since no
effort was made to actually treat the brain tumor patients with
this isotope. Moreover, neutron capture therapy with U:235 has

?evir been proven as an effective treatment for brain tumor pa-
ients.
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Several scientific: papers resulted from this experiment. One-
paper, Bernard et al., Proc. Health Physics Soc., 33-48, June 1956,
reported the injection of 11 patients, 10 of whom were in coma or
semi-coma. One of these patients died in 2.5 days, and one died 18
days after injection. Doses ranged from 4 to 50 milligrams (mg) of
uranium..A second paper, A.J. Lussenhop et al., Am. J. Roentgenol.
79, 83-100, 1958, reported on the injection of five patients, four of
whom “were in coma or semicoma and remained so until their
demise.”” Patients were injected with 4 to 15 mg uranium. The

_three patients with the highest doses, 0.12 to 0.28 m uranium per

kg body weight, showed evidence of kidney toxicity. ased on com-
arisons with animal data, the experimenters determined that a
ethal dose for humans would have been 1 mg uranium per kg.

Another paper, S.R. Bernard, Health Physics 1, 288-305, 1958, re-
ports on the injection of eight terminal brain tumor patients, six of
whom were comatose. Doses ranged from 4 to 50 mg uranium,
There may be some overlap among the patients covered by the
three scientific papers. This last paper referred to earlier studies
(which were the experiments reported in Category 1.003, Number
119), and notes that these studies lacked some information: “autop-
sy data were not obtained since none of the subjects were terminal
patients.” (S.R. Bernard, Ibid., 288) Using terminal subjects thus
provided the “‘advantage” that the distribution of uranium in the
body could be determined after autopsy.

Category 10. Biological Effects of 1-1.11
CATEGORY 10.00%, NUMBER ¢9

Study of changes in thyroids irradiated with radioactive fodine

This project, begun in 1951, is a retrospective study of the health
of humans exposed to 1-131, chiefly for medical reasons. The study
has been carried out at Case Western Reserve University, and has
been funded sequentially by the Atomic Energy Commission, the
Energy Research and Development Administration, and the De-
partment of Energy. This is not considered an experiment, but the
project shows clearly -the necessity and usefulness of long term
medical follow up of irradiated populations.

The significant non-patient population in this study is the group
of Marshallese Islanders who were exposed to radioactive iodine
from atomic bomb test fallout. The findings on this population
were described in TID-27160, a June 1476 Progress Report to the
Energy Research and Development Administration. The report
noted the long latency period for the onset of clinical effects, and
commented on the likely relation between exposure and thyroid
nodules: :

The tengthy interval in man is clearly shown in the Murshallese where in spite of
thorough annual physical examinations the first palpable nodule was not found for
Y years and neoplasms are still appearing at 22 years. (p. 4

Te date & carcinemas have been removed from 11 individunls from several atolts,
3 [rom an atoll with extremely low exposure. Since this is a é:upulnllun which
setdom il ever develaps thyroid nodules, the relationship to the radiativn which was

primarily radiviodine is most impressive. (p. 4}

At the time of the last annusl reporl we described a 21 year old Marshallese who
we had just operaled for multiple henign adenomas. He was 6 months in ulero when
his mother was exposed ta fallout. The special studies of thal thyroid tissue shawed
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the bizarre nuclear forms recognized as evidence of radiation effect. At the time of
preparation of this report, we have just operated and removed several benign but
atypical adenomas from the thyroid of his mother who had developed masses in the
last year. (p. 5)

The factor of long delay in the development of neaplasms is emphasized in both
animals and men . . . . The first Murshallese lesion did not develop for 9 years.
Many of the early lesions came from the atoll with the highest fallout tRongelap). It
was quite some years later that lesions began appearing in people who were on the
next nearest atoll tAlingnae) where the dose had been sonmewhat tess. While lesions
were appearing on the nearer atolls, the low dose received on an atoll much further
away (Uterik) seemed to have produced no lesions, but in the most recent years, 8

individuals have been operated and 3 carcinomas found. These observations seem to
emphasize the risk of the low dose range. (p. 5).

Nine years after the 1951 thermonuclear bomb accident, the first thyroid neo-
plasm appeared. (p. i

CATEGORY 10.001, NUMBER 165
Milk containing 1-131 fed to humans

In 1962, five human subjects drank milk containing radioactive
lodine-131, for periods of time ranging from 1 to 63 days. In the
first experiments all subjects drank daily doses of I-131 milk for pe-
riods from 4 to 63 days. Doses each day were 150 or 1840 picocuries.
The largest dose was 1840 picocuries per day for 63 days, for a total
of 115,920 picocuries. In a second experiment, two of the same sub-
jects drank single doses of 92,000 picocuries each. These experi-
ments were funded by the Atomic Energy Commission and carried
out by Oak Ridge National Laboratory.

The objective of the experiment was to validate calculations
which standard setting organizations were using to establish occu-
pational radiation exposure limits. Subjects drank the milk, radio-
active iodine uptake was measured by counting the area around
the thyroid, and excretion of iodine was also measured. Cows milk
containing radioactive iodine was obtained from an AEC Agricul-
tural Research Laboratory. The Department of Energy reported
that no follow up of subjects was conducted. These experiments

were reported in a scientific paper, S.R. Bernard et al., Health
Physics 9, 1307-1323, 1963.

CATEGORY 10.001, NUMBER 173
Planned radioiodine exposures to humans

From May 1963 to November 1965, radioactive iodine was re-
leased intentionally on seven separate occasions. On three occa-
sions, human subjects were exposed. The experiments were funded
by the Atomic Energy Commission and were conducted at the Na-
tional Reactor Testing Station in Idaho.

The experiments were designed to improve knowledge of the
transport of radioactive iodine, which is produced by nuclear reac-
tors and nuclear bomb tests, through the air-vegetation-cow-milk
sequence in the human food chain. This information was consid-
ered desirable in developing reactor siting criteria, in the prepara-
tion of safety analysis reports, and as an aid to planning for emer-
gency action after a radiation accident.

Seven separate experiments were conducted. The general design
was that radioactive iodine was released in gaseous form, and pre-
vailing winds took the iodine over an area designated the “hot pas-
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ture.” Monitoring devices in the pasture determined the radioactiv-
ity deposited. A herd of cows was then led to the pasture to gra'.‘ze
for several days. The cows were milked and the milk monitored for
radioiodine. Humans were exposed either by drinking the milk or
by direct exposure to the released iodine gas. The experiments col-
lectively were called the Controlled Environmental Radioiodine

ts (CERT). . ]
Tel%ur(ing Experiment CERT-1, conducted in May 1963, one curie of
radioactive iodine was released into the hot pasture. Six cows were
placed on the contaminated pasture. Cows were m1|_ked twice a day,
and the milk from.one cow saved for human ingestion. Seven
human subjects each drank 0.5 liter of radioactive milk over a
period of 18 days. Radioactive icdine uptake was determined by
counting the thyroid of each subject. (IDO-12035, Controlled Envi-
ronmental Radioiodine Tests at the National Reactor Testing Sta-
tion, U.S. Atomic Energy Commission, June 1964). _ )

Experiment CERT-2 was conducted in September 1964. Approxi-
mately one curie of radioactive iodine was again released over the
hot pasture. Milk samples were again tested, but were not con-
sumed by humans. Instead, three human subjects were placed on
the pasture during iodine relase, and their thyroids counted after
exposure. This was not a food chain experiment, but was designed
to measure the direct iodine dose from inhalation. e

During Experiment CERT-3, conducted in December 1964, and
CERT-4 and -5, both conducted in June 1965, no cows or humans
were exposed, and measurements were only made on the pasture.
Amounts of iodine released were lower than in previous tests.
CERT-4 released (.01 curie; CERT-5 0.1 curie; and‘the amount re-
leased in CERT-3 was not specified. (IDO-12047, (Jont';oile_d Envi-
ronmental Radioiodine Tests at the National Re:lgtor Ijes.tmg Sta-
tion, 1965 Progress Report, U.S. Atomic Energy Commission, Feb-
: 1966 ) )
tuaDl;Jyring E):xperiment CERT-6, conducted in summer 1965, radloac_-
tive iodine in the methyl iodide form was reteased. As the experi-
ment progress report states: : N

i ch containing 2 curies of methyl iodide-131,

weli:?gil::l:?ttt?llﬂ;' ss::l:::i ?!I; Lt!:zn‘;iiilsgre:ere leaking fehen receivetl.‘Thoge th::t were
nol broken were subsequently opened in the hot cell of the Idaho Chemical | mie:%-
ing Plant (ICPP} and the methyl iodide (2 to 6 curies) escapgd. to the ﬂlmusp_d( te
from o T5-meter stack. The stack was located 4 kilometers upwind of the test gnd_ at
the Experimental Dairy Farm (EDF), {ID0-12063, Controlle En\:!ronmel_'llnl Ra tm{
dine Teats, Progresa Heport Number Two, U.S. Atomic Energy Commission, Augus
1966, p. 2).

ix cows grazed over the 27 acre area of the EDF, and iodine con-
ceﬁi’:aiion ign their milk was determined by counting. In addition,
“Several individuals were inadvertently exposed to airborne ra-
dioiodine from the leaking and broken containers, and efforts were
made to obtain data on the retention of this form of iodine in
humans.” (Ibid., p. 2) These exposures from ruptured vials occurred
over a four-day period, and a few people received multiple expo-
sures; thyroids of these individuals were counted. ‘ o

Experiment CERT-7 was conducted in November 1965; 1 curie o
[-131 in the gaseous molecular form was released over the pasture
at the EDF. Six cows grazed, and milk samples were counted. In
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addition, seven human volunteers were placed seated on the pas-
ture area. Uptake of radioactive material was defermined by count-
ing the subjects’ thyroids.

The Department of Energy reported to the Subcommittee that no

medical follow up of the experimental suhjects in the CERT tests
was performed. :

Category 11 Other Biological Effects
CATEGORY 11.001, NUMBRER 51

Reactions of human skin to beta rays

During April and May 1945, two groups of 10 human subjects
were exposed to plastic disks containing Phosphorus-32, which
emits beta rays. These disks were placed directly on the skin to
expose subjects. In one set of experiments, 10 persons were exposed
to 140} to 250 rep (roentgen equivalent physical); in a second set of
experiments, 10 subjects received a series of four exposures each in
doses varying from 635 to 1180 rep. In most instances the forearm
was the point of exposure, except for three cases in the second
series where tie inner mid-thigh was exposed. These experiments
were funded by the Manhattan Project and were carried out in
Clinton Laboratory, Oak Ridge, Tennessee. (One roentgen equiva-
fent physical of beta rays is approximately one rem. For compari-
son, present vccupational exposure limits are 30 rem per year to
the skin, and 75 rem per year to hands and forearms.)

The objective of this experiment was to determine the beta ray
dose at which skin erythema treddening of the skin) would first be
seen. In the first set of experiments, 8 of 10 subjects showed a “visi-
ble reaction™ of mild tanning at a dose of 250 rep. In the second set
of experiments, (i subjects showed erythema at Gi5 rep, and 8
showed erythema at BI3 rep. These experiments were reported in
J.E. Wirth and J.R. Raper, Chapter 12, Biological Effects of Exter-
nal Beta Radiation, National Nuclear Energy Series, Volume 1V-
22E, McGraw-Hill, 1951,

The Department of Energy reported no follow up on these sub-
jects. -

CATEGORY 11.001, NUMBER 53
Studies of radium applied to human skin

During 1955, experiments carried out on human subjects demon-
strated that the biological effects of Thorium X (Radium-224), as
judged by erythema and skin pigmentation, can be increased by
using an electrical current to cause greater penetration of the skin
by radioactive material. These experiments were carried out at
New York University and were funded by the Atomic Energy Com-
mission.

Three subjects were exposed in these experiments. During the ex-
periment, squares of blotting paper saturated with Radium-224
were placed on the forearms of each subject. An electric current
was applied for 20 minutes to the paper on the left forearm, and no
current was applied to the right forearm. For each patient, the left
forearm showed intense reddening after 48 hours, and some skin
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i 7 ' : ight fore: showed
iementation at 7h days after exposure; the right forearins st wed
gogvisible reactions at)t.he same times. 'T'he Dep:.u;tnmni of i-;lnt“r)f(_"_‘\)
estimated that doses to the right forearm were il rem, .'d‘l.1“
rem to the.left forearms. Irradiated tissues were surgici dy F:"e-
moved, and no medical follow up on subjects was conduc_te R _(:r
comparison wilth the doses, present occupational cxposure m}u,ts
are 75 rem per year fo the hands and forearms. These E_’X})Eflﬂlt{;li.‘f
were reported in AECU-3061, Atomic Energy (mgnnussxo}n.‘ Z\q[)l.l. t
cation presented at the Sixteenth Anngal Meeting of t N ..:nu{‘ly
for Investigative Dermatology, 1956. This pgbllcatmn d!s;u:abo? e
application of Thorium X to certain skin diseases, but tm;’_t_; 1'5 no
indication that any of the subjects received medical henelit from

the experiment.
CATEGORY 11.001, RUMBER 83

Analysis of illness of children receiving fetal irradiation

In 1948, a program of routine pelvis examination h_\: *{lm); efll]t;:é'
in pregnancy for 1008 mothnr§ who were to bre‘ur thql‘r‘t.n&:. f ild
was carried out at Chicago Lying-1n Hospital. The ()l.)_]((._-lf'(i II: the
exposures was to make delivery and labor more -I”tulht.l‘l-)-(--ili;‘:
easier by measuring the sizes of pelvis and fetal l.uuu . ‘11 .pul(,(';“.qﬁ
and succeeding years, no such nmgnsuraepmnls were made .1:121' o ir,
Eroups serve as o control population. lhs (‘.Slfill:-lt('t] }\l?h“(i_ | 1]“ "
the pelvis for irradinted mothers was L5 1o 3 rem. _)U'Ll” \‘. | o
these children were also exposed lo D x-ray illhn_s: (ILII.II'IL-: _‘\( :
day of life. The estimated dose .tolnew-born infants was { .‘.; ltlm’. .

The Atomic Energy Commission subsequently Iu:_uk;l "IH‘ !
gonne Cancer Research Hospital to C(mductlrmml},'scs. ol ‘w]\_ “1 oe
the exposed children. Between 19(32';1n_d ]!)(;.: l[le ]'):\Il‘;l.lh“()l“ ]P?d
children were contacted and asked for information on dst 'ITL? .!:“-
hospitalization. 'l'he first study found an increase mlhvmgn_ 1;:‘2:‘%
giomas, a tumor which produces sk!n discoloration, )'uttn;: mmq. ‘A
in congenital malformations, cye.clhseas(:.‘i, or nml_l;:{ndri “um‘(“’:lmq
second survey made between 1966 and 1470 ‘cunhtrnt‘e( \e‘ rI s iﬁ
of the first follow up. The Department of Energy anr_n(..n] [t{"
1985 that, “It is hoped thal further data will ’!w oblained from
these suhjects and if possible from their children.

CATEGORY 11.001, NUMBER 112

Thuman absorption of tritium oxide through skin

During 1951, 14 human subjects were exposvt!)c:\'er' :\. sulnn]_l :{:(';t;!
{about 10 square centimeters) on the forearm (12 suhjett.sl nlx ntm 0
men (2 subjects) to a water-vapor atmosphere labeled Wll-l] ‘”t”:”}
oxide iHTO). A single subject was 1n g:dd:tion_expused.ov_m u? to-'tn'
skin area while breathing uncontaminated air. Ab_smptun? -?t . f“'|-
um oxide was estimated by measurments of tritium i‘KUf: e ‘Iln
urine. The data from these experiments indicated “|~“l-hin;'m-m--dt-:
sorbed tritium at a rate 4 times faster tI]un measured for 1:\ "
These studies were funded by the Am_mu‘: Inergy (,(_)l‘llllil'llh.‘?n{b::; !
were conducted by the General Electric Company, Richland, Wash
inglon.
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The objective of these experiments was to determine the rate of
absorption of tritium oxide through human skin. This information
would assist in evaluating the hazard to individuals who might
handle tritium, which had promise of becoming a widely used
tracer isotope for hydrogen. The Department of Energy reported
that no medical follow up was carried out on these subjects. These
experiments were reported in CW. Del.ong et al., Am. J. Roent-
genol. Radium Therapy Nucl. Med. 71, 1038-1045, 1954,

CATEGORY 11.001, NUMBFR 12}
Effects of x-rays on human fingers

During 1947, fifteen subjects were exposed in the nail fold area of
the left fourth finger to doses of 200 to 600 roentgen. (For compari-
son, present occupational exposure limits are 75 roentgen per year
to the hands.} Fourteen of these subjects were patients being treat-
ed by x-rays or radium for other purposes, but none of them had
received previous irradiation to the hands. The other subject was a
staff member who occasionally prepared radium material for treat-
ments. He waoas observed before and after the preparation of an
item containing 130 milligrams of radium. These experiments were
funded by the Atomic Energy Commission and were conducted at
the University of Chicago.

The objective of the experiment was to examine the changes
which may occur in the fingers of persons occupationally exposed
to radiation. The left fourth linger was chosen for irradiation be-
cause the skin is fairly thin as compared to other fingers, and this
finger is "less likely to have heen subjected to previous trauma.”
Microscopic observations were made of the fingers before and im-
mediately after treatment, and for up to two weeks after treat-
ment. Some irradiated patients showed temporary symptoms such
as enlarged or broken blood vessels, or reddening of the skin. The
report on the experiment noted no permanent changes to the skin
of the finger, and concluded with the statement, "It is proposed
that test doses be given at higher levels.” (CH-3833, Effect of
Single Dose X-Ray to the Nail Fold Area of Human Subjects, Pre-
liminary Report, July 1947, p. 4) However, no further experiments
were reported. The Department of Energy reported no medical
follow up of the subjects.

CATEGORY 11.001, NUMDER 123
Human absorption and excretion of tritium

During 1950, human subjects were exposed to tritium in several
diffrrent experiments. Subjects were exposed to tritium in air for
twou hours, and the increase in tritium in body fluids was followed
over time. In a second experiment, the arm of a man was immersed
up to the elbow in water containing tritium, and the tritium in
body Muids was again followed. In a third experiment, a man drank
tritium in 0.2 liters of water and absorption into the blood stream
was followed. Amounts of tritium administered were up to 3 milli-
curies. (For comparison, the maximum permissible body burden for
occupational exposure is 2 millicuries.) These experiments were
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funded by the Atomic Energy Commission and carried out at Los
Alamos Scientific Laboratory. o '

The objective of the experiment was to obtain information on the
human absorption and excretion of tritium, to aid in the setting of
occupational exposure limits. The exact number of subjects exposed
in not clear, but it appears that one subject immersed an arm in
tritiated water, one subject drank tritiated water, and seven sub-
jects were exposed to air containing tritium. These experiments
were summarized in AECU-937, The Absorption, Distribution, and
Excretion of Tritium in Men and Animals, U.S. Atomic Energy
Commission, November 1950. The Department of Energy reported
no medical follow up of subjects.

CATEGORY 11.001, NUMBER 125

Human absorption of tritium liquid and vapor

During 1952, the lower arms of subjects were exposed for vari-
able lengths of time to tritiated water vapor and tritium in liquid
water. Tritium activity in subjects’ urine was monitored. The De-
pariment of Energy provided no further details on this experiment.
and reported no follow up of subjects.

CATEGORY 11.001, NUMBER 126

Human absorption of tritium by lung

During 1952, three subjects were exposed in five experiments (o
tritiated water vapor. Subjects breathed tritium-saturated oxygen
for 4 to 5 minutes. The tritium retained in the body during the ex-
posure was obtained by comparing the tritium inhaled with the
tritium exhaled. Retention and excretion of tritium with time were
monitored through blood and urine samples. This experiment was
funded by the Atomic Energy Commission and carried out at Los
Alamos Scientific Laboratory. . N ]

Subjects inhaled from 0.8 to 1.0 millicuries of tritium. This can
be compared with the maximum permissible body burden of 2 mil-
licuries. _

The objective of the experiment was to obtain information on ab-
sorption and retention of tritium to aid m.estabhshmg_ occupation-
al exposure standards. The experiment is }'epqrted in LA-1465,
Lung Absorption of HTO by Man Upon Inspiration of HTO Water
Vapor, Los Alamos Scientific Laboratory, June 1952. The Depart-
ment of Energy reported no medical follow up of the subjects.

CATEGORY 11.001, NUMBER 127

Human absorption of ingested tritium water

During 1952, five experiments were cc_)ngiuctet_i on three subjects
in which the subjects drank water containing tritium. Retention of
tritium in the body was examined by taking blood and urine sam-
ples over time and counting. The experiments were funded by the
Atomic Energy Commission and were carried out at Los Alamos
Scientific Laboratory. _

The objective of the experiments was to obtain datal that would
assist in evalualing the hazard of ingested tritium. Two subjects
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each drank 1.6 millicuries of tritium; the third subject drank 6.2
millicuries in three separate experiments. For comparison, the oc-
cupational body burden is 2 millicuries. The experiments are re-
ported in LA-1464, The Absorption of Ingested Tritium Water and
the Water Dilution Volume of Man, Los Alamos Scientific Labora-
tory, June 1952. The Department of Energy reported no follow up
on the subjects.

CATEGORY 11.001, NUMBER 133

Radiation exposure of aircrews in mushroom clouds

The U.S. Air Force sent manned planes through radiation clouds
"mushrooms and stems’) from atomic bomb tests to measure radi-
ation doses in the clouds and Lo the crews. The detonations were
part of Operation Redwing, a series of 17 nuclear tests in the multi-
megaton range, at Eniwetok and Bikini Atolls in the Pacific, [rom
May-July 1956. The planes, five different B-57Bs, made 27 passes
through clouds from six different nuclear explosions, at times from
20 to 78 minutes after detonation. 16 passes were earlier than 45
minutes and 7 werce earlier than 30 minutes after detonation.

Maximum radiation doses in the cloud were 80U roenigens per
hour. Total radiation doses to crew members were as high as 1
roenigens by film hadge. (For comparison, the present MmAXimnm
annual dose for workers is about & roenigen: one chest x-ray repre-
sents 002 to 0.01 roentgend

The objective of the project was to obtain radiation dose informa-
tion. in the event that an “operational situation” required Mights
through such clouds. The information was to assist Ajv Force com-
mands in planning (o insure the “most-effective utilization. consist-
ent with crew safety. of aircralt in cloud areas.”

Earlier operations had been conducted where drone aircralt were
sent Lhrough clouds to obtain dose information. The report also
mentions manned penetrations made during Operation Teapot.
These passes were made from 17 to 41 minutes after detonation.
The report on Redwing deletes information on doses measured
during the Teapot Ilights, and gives no reference to any other pub-
lished report on Teapot. T'he Redwing flights are described in I'TR-
1320, Preliminary Report, Operation Redwing: Early Cloud Pene-
trations, Armed Forces Special Weapons Project, May-July 1956.

On November 13, 1985, the Subcommittee chairman released this
document to make it available for a hearing before the Senate Vel-
erans Altairs Committee the following day on compensation for
veterans exposed to atowmic tests. The document was deseribed in
subsequent press accounts.

The Department of Energy reported no medical follow up on the
exposed aircrews. However, subsequent correspondence between
the Subcommittee and the Defense Department provided more in-
formation. The Defense Nuclear Agency (DNA) reported that seven
of the Redwing crew members received doses greater than five rem
by film badge, and were notified by the Nuclear Test Personne!
Heview (NTPR), a program to identify veterans exposed during
atomic testing. Under this program, persons with exposures greater
than fve rem per year are notified and encouraged to undergo a
special phvsical examination at the nearest Veterans Administra-
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tion hospital. None of these seven have reported medical problems
attributable to radiation exposure.

In addition, the Redwing aircraft were contaminated with radio-
active material as a result of flying through the clouds. The planes
were subsequently decontaminated by ground personnel. The DNA
retains the exposure records of these personnel, as well as those of
all aircrew members, and all these personnel are recorded as part
of the NTPR. The DNA maintains a toll free number which veter-
ans who believe they were exposed to atomic tests can call to
report their circumstances. (Letter from Lieutenant General John
L. Pickitt, Director, Defense Nuclear Agency, to the Subcommittee
Chairman, December 11, 1985.)

In December 1985, Chairman Markey joined with Senator Cran-
ston to request a General Accounting Office investigation on
atomic cloud f{ly-through operations. GAO was asked lo determine
how many air crew members and. how many ground presonnel
were exposed during Redwing and other such operations, what
doses these personnel received, and what follow up the Defense De-
partment. has conducted on all personnel.

CATEGORY 11,001, NUMBER 1.1

Radiouctive material placed on human skin

In 1953, Foster D. Snell. a consulting firm, placed synthetic ra-
dionctive soil on the palms of over one hundred human subjects,
and examined the ability of dilferent cleaning agents to remove the
radionclive material. The objective of this experiment was fo deter-
mine the efficiency of various cleaning agents in removing radioag
tive contaminants from “human skin and hair” .

These experiments were performed for the Chemicad and Radio-
togical Laboratories of the Department of the Army, and were re-
ported in a US. Atomic Energy Commission technical publication,
Removal of Radioactive Contaminants from Human Skin, NP-4035,
June 15, 1953. It appears that at least part of the reason for con-
ducting the experiments was to provide information that could be
used on a battlefield during a nuclear exchange, since there is a
reference to decontamination “from the point of view of the soldier
in the field.” (NP-4935, pp. 165,166)

For the experiments, a drop of a liquid mixture of radioactive
material was deposited on the palms or arms of human subjects,
allowed to dry, and counted with a Geiger counter. The contamina-
tion was then washed off with various cleaning agents, and the
skin counted again to determine efficiency of removal. Initial ex-
periments were conducted on metallic surfaces, then on rabbits and
pigs. Preliminary work was also done on hair removed from
huymans, and then on 16 human subjects. Most of this work was
done with a suspension of “synthetic soil,” a mixture composed
chiefly of soil, sand, and clay, mixed with fission products. Some ex-
periments were performed with synthetic soil which had been irra-
diated in a nuclear reactor, synthetic soil mixed with Carbon-14, or
a sample of soil from the Nevada test site. These other. mixtures
did not adhere well to skin, and were not used in later experi-
ments. In these first human experiments, solutions registering up
to 2.900 counts per minute were placed on subjects’ forearms or
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palms. These experiments showed thut it was most difficult to wash

- radioactivity from palms, and most subsequent experiments placed

the radioactive material on palms only.

Subsequent experiments were conducted on about 102 different
human subjects, placing larger amounts of radioactivity, typically
10,000 to 20,000 eounts per minute, on subjects’ palms. A variety of
detergents and hand creams were examined for their ability to
remove the radionctive contamination. One set of experiments was
conducted with “radiological warfare agenis,” composed of small
pellets of zinc bromide which contained radioactive Tantalum.
Droplets containing 13,000 to 49000 counts per minute of these
agents were placed on the palms of six human subjects.

One set of experiments was conducted with employees at the
Monsanto Chemical Company's Mound Laboratory, Miamisburg,
Ohio. A mixture of contaminants containing alpha emitters, and
not further identified, was placed on the palms of four employees
and detergents tested for removal. In addition, detergents were
tested on the hinds of three other employees “whose hands were
contaminated in the normal course of work.” (NP-4935, p. 152).

Except for the experiments at Mound Laberatory. the Depart-
ment of Energy has not been able to identify where these experi-
ments were conducted or how the 118 human subjects were ob-
tained. Subjects were male and female, and ranged in age from 18
to 66. The Department of Energy reported no medical follow up on
any of these subjects,

CATEGORY 11 HM, NUMBER 183

Medival follow up studies

In its [actsheel on this project, the Department of Energy de-
scribed follow up studies Lo assess the long range health of several
different populations which have been exposed to radiation. These
studies have been junded by the Atomic Energy Commission, the
Energy Research and Development Administration, and the De-
partment of Energy. Some of them started in the 1350s, and they

_continue at present. The studies are being carried out at the Ar-

gonne Cancer Research Hospital (ACHR), Argonne National Labo-
ratory. The studies are described below:

1. For 20 yenrs. 1 joint study of more than 400 persons bearing a
considerable biuly burden of radium has been under way. Most of
these persons werc painters of the radium dials on luminous
watches at various plants in the lllinois River valley region during
1920-1930: others received radium chioride by injection or orally as

‘a medical treatinent between 1920 and 1933, Persons with a consid-

erable body burden of radium were found to have characteristic de-
fects, destructive changes. and tumors in the skeleton. These stud-
ies include accurate estimates ol the body content of radium by
using a total body counter; through analysis of the expired breath
for the gas radon, n radium decay product; by film exposure from
subjects’ bodies: and through studies ol the blood to reveal if de-
structive or malignant changes have taken place.

2. A long term fullow up study is under way to examine about
1000 children who were exposed before hirth to x-rays during pelvic
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examinations of their mothers. This study, which exiended over
about 25 years, is described as Category 11.001, Number B3.

3. A foilow up study is under way on patients who had received
radiation therapy for stomach ulcers. This study was funded by the
Department of Energy, and revealed “some positive findings,”
which are not further specified. The study is now to be resumed
under support from the National Institutes of Health.

4. During the 1950s, persons who received short treatments with
low-voltage x-rays for benign conditions of the head, neck, and
upper thorax during childhood were studied for possible develop-
ment of carcinoma of the thyroid. All of the children with cancer of
the thyroid who had been treated or seen by the investigator had
been irradiated previously in such a way that the thyroid gland or
portions of it had been included in the radiation field.

CATEGORY 11.001, NUMBER 186, PART A
Human ingestion of fallout

Concern abhout problems from the ingestion of allout led fo stud-
ies using real lallout from the Nevada Test Site: simulated atlowt
particles that contained Strontium-85, Barium-133, or Cesium-1:41;
and solutions of Sr-85 and Cs-134. During 1961 to 1963, real and
simulated fallout and solutions of strontium and cesium were fed
to 102 human subjects. Absorption and retention of the ingested ra-
dioactivily was measured by counting the bodies of subjects. These
experiments were funded by the Atomic Energy Commission and
were carried out by the University of Chicago and the Argonne Na-
tional Laboratory. Subjects were university students or members of
the researchers’ staffs.

Several different fallout or simulated fallout materials were pre-
pared. One set of experiments used microscopic spheres of radivae:
tive strontium, cesium, or barium. A total of 27 volunteers ingested
the spheres. Transit time of the spheres through the gastrointesti-
nal tract was measured by counting excreted matter. A second set
of experiments used real fallout, obtained from the Nevada Test
Site following land detonation of the nuclear test Small Doy, en
July 14, 1962. Faltout samples were placed in gelatin capsules and
were fed to 10 subjects. In these and subsequent experiments, re-
tention of activity was followed by counting subjects’ bodies.

Two types of simulated fallout were also prepared. They were
distinguished by the size of microscopic spheres used, which simu-
lated the size of fallout particles close to or far from the site of det-
onation. 21 subjects were fed simulated local fallout, and 22 simu-
lated distant fallout. Finally, 22 subjecls were fed solutions of
strontium or cesium. The amounts of radioactive material fed to
subjects in all experiments ranged from 0.4 to 2.5 microcuries of
Strontium-85, or (.5 to 14 microcuries of Cesium-134. These values
can be compared with the maximum permissibte occupational body
burdens of 60 microcuries for Strontium-85, and 30 microcuries for
Cesium-134. .

The Department of Energy reported no long term medical follow
up on these subjects. These experiments were reported in a scientif-
ic paper, (3.V. LeRoy et al., Health Physics 12, 449473, 1946,
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CATEGORY 11001, NUMBEIL 184, PART B

Lanthanum-140 administered to humans

The paper cited in Number 186, Part A, (;.V. LeRoy et al., re-
ported an earlier study in which 54 hospital patients were fed ra-
dioactive Lanthanum-140, and the passage of material through the
gastrointestinal tract was measured by counting excreted matter.
it appears that the Department of Energy did not report to the
Subcommittee on this experiment, but it was published in R.L.
Hayes et al,, Health Physics 9, 915-920, 1963, and the Subcommit-
tee obtained a copy of the original reference from the Library of
Congress, Congressional Research Service. ‘This experiment was
carried out at the Oak Ridge Institute of Nuclear Studies, and was
funded by the Atomic Energy Commission. '

The objective of this experiment was to measure the movement
of radioactive material through the human body, and estimate the
dose to the lower large intestine from materials that the body does
not absorb. The experimenters noted that movement through the
body varied with individuals, and these experiments attempted to
measure the extent of such variation.

Subjects were fed 10 or 20 microcuries of Lanthanum-110. tFor
comparison, the maximum permissible body burden for uccupation-
al exposure is 10 microcuries.) Movement of this substance through
the body was examined by collecting {ecal samples and counting.
Subjects were patients from the clinical program ot the Uak Ridge
Institute, and ranged in age from 7 1o 76 All subjects were selected
because they had normal intestinal tracts. which were not alfected
by their diseascs. Subjects thus veceived no medical benefit from
the cxperiment. To measure varinbility in individuals, 8 subjects
were fed lanthanum twice, and one was led three tiies.

Category 12, Metabolic and DPhysiologieal Studies

CATEGORY 12001, NUMBER 15

Strontium and caleium injected in terminal cancer patients

The material which the Department of Energy submitted to the
Subcommittee on this project included ANL-G104, a 1959 report
from the Argonne National Laboratory. This report summarized

‘data on the retention by humans of calcium, strontium, and
radium. One of the references cited was Schulert et al., Int. J. Ap-
plied Radiation and lsotopes 4, 144-153, 1959, The Department ol
Energy did not supply this reference, but the Suhcommittee ob-
tained a copy of the original through the Library of Congress, Con-
gressional Research Service.

In these particular experiments, radiouctive Calcium-45 or Stron-
tium-85 were injected into twelve terminal cancer patients, and the
distribution of each substance in tissue and bone was determined
at autopsy. These experiments were carried out at Columbia Uni-
versity and the Montefiore Hospital, Bronx, New York.

The objective of these experiments was to measure the absorp-
tion by difterent parts ol the body of st rontium, a product of nucle-
ar fission and a component of nuclear weapons fallout. In order to
help evaluate the hazards of strontim to humans, the experiment-
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ers desired to determine the retention by different tissues of stron-
tium compared to calcium; strontium mimics calcium chemically
and concentrates in bone. As the scientific paper explained, sub-
jects were chosen so they could be autopsied fairly soon after injec-
tion: “Since autopsy analyses were employed, the patients were, of
necessity, of limited life expectancy with cancer involvement, and
igp)not be considered as normal healthy adults.” (Schulert et al,,

)

Ten patients were injected with about 1.0 microcurie per kilo-
gram body weight of Strontium-85, and about 0.4 microcurie per
kilogram of Calcium-d5. Total doges would have been 64 to 114 mi-
crocuries of strontium, and 17 to 30 microcuries of calcium. For
comparison, the occupational maximum permissible body burdens
are 60 microcuries for Strontium-85, and 200 microcuries for Calci-
um-45. These patients lived from 3 hours to 124 days. An additional
terminal patient injected with strontium -only survived for 251
days, and one patient injected with calcium only survived for 960
days. Patients ranged in age from 49 to 72. '

CATEGORY 12.001, NUMBER 109
Technetivm administered to humans

During 1965, Technetium-95 tmetastable) and -6 were adminis-
tered to 8 subjects. Retention and absorption of lechnelium were
monitored by counting the bodies of subjects and by counting excre-
tions. Doses were administered to subjects at the University of
Washington, counting was carried oul by ithe Pactlic MNorthwesl
I:uhm_'utury, Richland, Washington. The Atemic Energy Commis-
sion funded the work of the Pacific Northwest Laboratory.

Fechnetium is a product of nuclear fission and i€ present in
rather high concentrations in wastes [rom nuclear reactors. At the
time of these experiments, techneliumn was being separated from
nuclear wastes at the federal facility near Richland, Washington.
ln.ﬂtldlll()n. technetium was also used for medical dingnoses. The
ob_jcf‘twe of these experiments was to obtain information on the re-
tention of technetium in the body, Lo help assign occupational expo-’
sure limits.

Four subjects were injected, and four subjects were led techneti-
um. Each subject received 20 microcuries of Tc-95m and 60 micro-
curies of Tc-96. (For comparison, the occupational maximum per-
missible body burdens are 70 microcuries for Te-95m and 10 micro-
curies for Te-96.) Samples of sweat, plasma, tears, urine and feces
were collected, and observations were made for up to G0 days on
some subjects. .

These experiments were reported in a scientific paper, T.M. Beas-
ley et al., Health Physics 12, 14256-14146, 1966. The Department of
Energy reported there was no long term follow up of these subjects.

CATEGORY 12.001, NUMBER 110

Promethium administered (o humans

In 1967, Promethium-143 was administered to 14 subjects, Ab-
sorption and retention were followed by counting the bodies of sub-
jects. and by measuring the activity in blood and excretion sam-
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ples. 6 subjects were injected with promethium and observed for re-
tention. 2 subjects drank orange juice with promethium in solution.
6 subjects were injected with promethium and then injected with
the chelating agent diethylenetriaminepentaacetate {DTPA), and
the ability of DTPA to remove promethium from the body was ex-
amined. These experiments were funded by the Atomic Energy
Commission and were carried out by the Hanford Environmental
Health Foundation and the Battelle Memorial Institute, both at
Richland, Washington.

The experiments were conducted to determine the uptake, reten-
tion, distribution, and excretion of promethium in humans. The in-
formation obtained would help to develop an excretion model for
diagnosis of promethium in humans, to form a basis for radiation
exposure, and to .determine the dose from accidental exposures.
These considerations were relevant to occupational exposure of per-
sons handling promethium.

Injected subjects received 0.1 microcuries of promethium. Two
subjects drank 10 microcuries of promethium. Administered prep-
arations were mostly PN-143, but some Pm-144 was also present.
Little promethium was retained by the two subjects who drank it.
However, about halt of the injected promethium deposited in the
liver within a few minutes, and most of the remaining promethium
depusited in the bone within the next 5 hours. Subjects were fol-
lowed for one vear, during which this distribution remained un-
changed. The effectiveness of DTT'A in enhancing excretion of pro-
methium declined with time: When DTPA was injected 30 minutes
after promethium. it removed 90 percent of the radioactive materi-
al; after 24 hours, it removed only 25 percent: and after R0 days, i
removed only 5 percent.

These experiments were reporled in a scientific paper, H.IS
Patmer, 1O, Nelson, Health Physics 18, 53-61, 1970, The Depart-
ment of Energy reported that no follow up was conducted beyond
the ane year observation alter the experiment.

CATEGORY 12,001, NUMBER {1
Phosphorus 32 injected into himans

During 1963, live subjects were injected with Phosphorus-32.
Three of the subjects were patients at the University of Oregon
Medical School who received the P-32 as part of the therapy for
blood diseases. The other two subjects were injected at the Swedish
Hospital in Seattle for purposes only of calibraling equipment.
These experiments were funded by the Atomic Energy Commission
and carried out by the Battelle Memorial Institute, Richland,
Washington.

The reasons for carrying out these experiments were described in
a scientilic paper:

Fish and waterfowt that leed in the Columbia River downstream from the Tan-
ford reactors acquire some radionuclides that enter the river with the eilluent water
2 amd 65 Zn are e prineipal nuelides Tound, and suckers and whilefish usu-
ally contain the greatest concentration of these nuclides. Since spartsmen obtain
and eat the waterfow] und fish trom the Columbin River below Hanford, a method
of measuring the low level hady borden of these nuelides in humans is needed. Since
8520 is o pgamima emitter. body burdens dewn to 1 ne [nanocurie] can easily he
measured inoa whale bods commter Foeter 20 has deseribed an experiment in which

o subject ate o weekly ineal of whitelish and the accumulation of the 65-Z2n in the
body was studied, 32-P does not emil a gamma ray and it is much more difficull to
measure. This paper describes a method by which body burdens of 12-P down to A}
nc can be measured. (11.E. Palmer, Health Physics 12, G05-608, 1966, Refercuces |
und 2 are publieations designated HW-R0991, 1964, and FIW-SA-3060, 1963, These
are probably Atomic Encrgy Commission documents.)

One subject was injected with 425 nc of P-32. A second subject
was injected with 500 nc, then reinjected after 28 days with 425 nc
more. Injection doses for the other subjects were not reported. This
same scientific paper reported another experiment where humans
ale radioactive fish:

One reason for developing a sensitive, in vivo counter for 32-F was to measure
peaple who eat Columbia River fish. The significance of this intake with relation 1o
{he maximum permissible body burden has been discussed in another publication,
(1) Five subjects ate ¥4 Ib each of whitefish which hud been caught in the Columbin
River. Alter allowing 1 day lor absorplion of the 32-P, the suljecis wern measured
for 20 min with the [radiziion] counter and showed hody burdens of 70, 110, 83, 72,
and 93 ne . . . . The maximum permissible body burden for eccupational exposure is
G000 ne.: bid., 607, Relerence 1 is ITW-ROB91)

The Department of Energy reported that no follow up was con-
ducted on these experimental subjects.

CATEGORY 12,001, NUMRER 28

Humans inhaled tritium

During 1950, six subjects each inhaled “a few™ millicuries of triti-
um. tFor comparison, the maximum permissible occupntional body
burden for tritium is 2 millicuries.) Tritium concentration in uvine
was monitored for the following 15 days. These experiments were
funded by the Atomic Energy Commission and were carried ont at
the Los Alamos Scientific Laboratory, New Mexico. )

The objective of this experiment was to investignte the rate of
appearance of tritium in urine. This knowledge would help in the
establishment of occupational exposure limits. No lollow up on
these subjects was reported.

CATEGORY 12003, NUMBER 174

Radioactive material administered to humans to calibrate equip-
mend

Between 1965 and 1972, 8 individuals were involved in 14 difler-
ent human experiments. All eight were employees of the Idaho Di-
vision of the Atomic Energy Commission. In four experiments, sub-
jects inhaled Argon-4}; in nine experiments, subjects swatlowed
capsules containing microcurie amounts of radioactivity. These ex-
periments were funded and carried out by the Atomic Energy Com-
mission.

The objcctive of this experiment was to calibrate instruments
that measure radioactive substances inside the human body; such
instruments are usually used to examine workers accidentally ex-
posed or hospital patients receiving radioactive material for
diagnostic purposes. A secondary objective of the experiments was
to examine the metabolism of radionuclides ingested or inhaled hy
humans. )

Some of these experiments were reported in scientific papers. In
the {irst set of experiments, one subject was led one microcurie of
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Manganese-54; another subject was fed an unspecified amount of
lodine-131 (J.I. Anderson and D.G. Qlson, Health Physics 13, 719-
732, 1967). In a second set of experiments, individual subjects were
fed 3.5 microcuries of Cesium-132, 1.9 microcuries of Potassium-42,
or 1.1 microcuries ol Manganese-54. In addition, 4 subjects inhaled
Argon-41 in amounts of 1.3 to 2.2 microcuries (1).G. Olson, Health
Physics 14, 439-447, 19681 In a third experiment, one subject was
fed 1.5 microcuries each of Cobalt-G0 and Cesium-137 (J.I. Anderson
and D.G. Olson, Health Physics 23, 325-332, 1972).

The Department of Energy reported there was no medical follow
up of any of these experimental subjects.

3R

OTHER SURIECTS

Where some or all of the human subjects are likely to be vulnerable to coercion or
undue influence, such ps persons with acute or severe physical or mental illness, or
persons who are economically or educationally disadvantaged, appropriate addition-
al safeguards must be included in the study to protect the rights and wellure of

these subjects. 145 FR 46110

It should be noted that under these regulations, the experiments previously de-
scribed with prisoners, and which used minors as subjects, would have been strictly
prohibited. In addition, many other experinients used paticnts with severe illnesses
or who were disudvantaged. and there is nu indication that safeguards were incorpo-.

rated into the experiments to protect these subjects.

O

APPENDIX

CournENT FEpERAL REGULATIONS ON THE P'ROTECTION OF HIUMAN St rers

Current vegulations on the use of human subjects for experiments are described

in Tille 45, Code of Federal Begulations. Part 46 15 CFR M revised as of October |

1, 1985, These regulations call for specinl requirements when prisioers, childeen, or
other specified categories of persons are used as subjects.

GENERAL PROVISIONS

Experiments on human subjects must satisfy the following criteria

{1 Risks to subjects should be minimized.

(21 Risks to subjects should be reasonable in relation to anticipated bepelits, o
the importinee of the knowledge that may reasanably be expeeted 1o result,

G Subjects should e selected inoan equilable manner,

(8 tolerned consent shall e sought Grom each prospective - ajoet ar the sabjeset
legally authorized representativie Infornusd consent includes o chean deacription o
the risks suud benefits of the experimaentasl procedure G5 CFR G TR

PRISON KIS

Hioedical or bebaviora) research may involve privoners as sobpact o anly il the
prrpese ol the proposed research is b

11 study the possible causes, effects, il processes ol inearceration o ol criminal
behavior; N

(2 shwely prisons as instilutional structures or prisoners as inearcerated persons;

b eonduct resenrch on conditions particularly alfecting prisencees as a class tfor
example, vaccine Irinls or other rescarch on hepalitis, which is more. prevalent
among prisoners than the generad populationy

th) exumine practices, both accepted and experimental. which have the intent and
rensonihle probability of improving the health or well-being of the suhject 035 FIU
BRI T]

CHILDREN

A child is an individen! whe has not attained the legal ape for consent 1o treat-
ments or procedures involved in the research, under the applicable Taws of the loca-
tion where the research is Lo be conducted 145 FIRRAGAND)

A child may be used as a subject only upon receipt ol permission (rom barents
and assent from the child, under conditions where the child is judged capable of pro-
viding assent C15 FROAG IO 1T permission and askent are obtained, rescareh ean be
conducted onty if one of the lollowing conditions is met:

{11 The research poses no preater than minimal risk (15 FRGA00,

12) The research presents inore than minimal risk, but the procedure holds oul
the prospect of direct benefit for the individual subject or is likely o contribirie to
the subject’s well-being t4h FROHGHID,

G The research presents more than minimal visk, docs not hold out thee progpect
of direct benefit 1o the subiect, but the procedure is likely 1o yield penceabizahle
knowledge about the subject’s disorder or condition which is ol vital importanee for
understanding the disorder or condition G100 FRABABG), .

Pl The research presents o reasonable epportunity to fuether the understanding,
prevention, or alleviation of o seriows problem alfecting the Tealth or weltire of
childven 145 FIRR G5,
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