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HUMAN RADIATION XPERIMENTS 
HISTORICAL BA GROUND 

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 
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. 
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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 intemal 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 to 
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 
may 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 1959-7 5 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 provided radioisotopes but 
did not directly fund the studies themselves: These include: (a) Giving some 
800 pregnant women iron-59 in the 1940's to ascertain nutritional infonnation; 
(b) Feeding retarded children radioactive iron and calcium in the 1950's. 
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* 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 Islands. 

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 sllpported by the Defense Department at Atomic Energy Commission 
facilities. 

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



MEDICAL EXPERIMENTS: SUMMARY OF MAJOR CATEGORIES 

1. THE PLUTONIUM EXPERIMENTS. CONDUCTED DURING THE CLOSING DAYS OF THE 

MANHATIAN PROJECT, MASSIVE DOSES OF PLUTONIUM WERE INJECTED INTO 18 MEN, 

WOMEN AND CHILDREN. THE SECRET EXPERIMENTS WERE CONDUCTED 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, INVOLVED IRRADIATION 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 

CONSTRUCTED AT OAK RIDGE. THEY WERE PART OF THE HUMAN EXPERIMENTATION 

PROGRAM FROM 1960 -19751N WHICH APPROXIMATELY 200 PATIENTS LIVED IN THESE 

FACILITIES AND RECEIVED VARYING -BUT SOMETIMES VERY LARGE- DOSES IN AN 

ATIEMPT 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 CINCINATII. SOME 87 TERMINALLY ILL PATIENTS WERE 

EXPOSED TO LARGE DOSES OF RADIATION COMPARABLE TO THOSE EXPECTED TO BE 

FOUND ON THE BATILEFIELD. 

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 OUR 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 IODINE INFANT EXPERIMENTS. RECENT NEWS REPORTS INDICATE 

THAT HUNDREDS OF INFANTS WERE INJECTED WITH LOW LEVELS OF RADIOACTIVE 

IODINE AROUND 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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··· .. The 
IJldtonitli11 

·4Ex[leliment 

be expel imeut began in !he bot, 
fretful dswn of lhe Alomic Age in 
quiot hospitals far~ from 
!heN r:w Mc:xico desa1 ~ sci­
entists ~putting the fmjshing 
toui:be. on a "gadget'" lha! v.oold 

alter the course of history. . 
In lhe wards of lhe sicl and dying. syringes v.= 

loaded with an ingmiic:m so secre1 it was known 
only as "!he product." Th<n, in quid sucxxssion, lhe n=!les v.= plunged into 
!he veins of an 81110 ao:iden1 victim in Tennessee, a cancer patiem in Cllica­
go, a bouse painter in San Fraocisro. 

The product wa.s plutonium, the highly radioactive mbstance tlw ~~o<>uld 
~"""""the brilliant mushroom cloud CM:r Alamogordo three 1llO!Iths lau:r.Bui 
what did plutonium - the ingredient in a weapon that President Truman 
would boast harnessed the ~ of the univmc - do in the human body'? 

·How long did it circuhu in lhe blood" Where did it lodge in lhe boa:? Haw 
quickly was it c:xa'CIOd? . · 

The experiment"'"' approved by the U.S. Army\ Manhattan Project, the 
Wlli'time machine that developed the IIDmic bomb. Some cootcnponuy oci­
cntists compare the project to the human expe1 iwarts cooduc:l<d in Nazi Ger­
many. Others defend iL 

In all, scientists injected 18 people with plutonium betv=n 1945 and 1947. 
Even as lhe plulonium wa.s being administaed, the Army colood 1islod in doc­
uments as primarily respotlSlble for lhe experiment was describing plutonium 
as the "most poisonous chemical known." 

Tbe patients,..,... ordinary people with ooe thing in common: Jife-threa!:n­
ing illnesses lha! made SU1"VivaJ beyond 10 years "highly improbable." They 
included a boy of slight build wbo wa.sjust two months shy of his flfth binb­
d!y, l ma.inoorisbed aJcoboJic, ID &5-pouDd v.<man suffering from widespread 
cancer. 

With the possible exception of ooe patient, 'The Tn'bune fOUDd oo """'= 
· M&:nce tballlll)' of the patiems v.= informed of the n.aluil: of the cxpa in:eut 
or gave coosenL Most of them probably"'=! to their graves DOl knOwing they 
bad been injected with one of the most poiCll cancer~ cbcmicals oo 
Earth. 

One patient received "maa!y times the 10-a!led lethalltxtlxd dooe" of ph>-. 
10Diwn. Tbal patient and f rve othm n:o:ived radiation doses to !he baoe lha1 
• scientist 30 years later calculated as being high enough to cause lll!n<n. 

One-third of the patients outlived their doctors' &rim p!Mictions, and in the 
arty 1970s, fOlD' still wen: living when a foUow-up siUdy began. Scientists 
took urine, blood and stool samples from three 10 measure the plutonium 
remaining in their bodies. Scientists also sought ahumations of deceased 
patients. 

CONTINUED 
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Neither lhc .,-vivoo; oor lhc relatives oflhc d<ttawxl plulOOium J>Gi= 
initially 'M:rt: IOJd the roJ rea.soo for lhc gwcrnmc:m\ imcresl In IOOX c:ax:s, · 
lhc re larives """" Lied 10 when pcnnissioo f<>" aJrumati oo was oougb l . 

-nlls is one of the grca1, dar'< !>~Dries of lhc nuclc:a:r era," ..Ud AJjWl Mllhi­
jllll, p=i dent of the ln.<ti tul< for Energy and Emironrncntal Research in 
Washington. D.C., 1 noo-profn group thai studies nuclc:a:r issues. -r1x: public 
io DO( aware of lhc depths to which IIl.III)' univ=itic:., doctl>r> and scientists 
cles=vlrd" 

Los Alamos Natiooal Labora1ory p!.yed 1 major role in lhc expel imart 's 
fu-st phase. The Jab analy=llhc ac:n::tioo sample. oflhc patienl5 injc:cu:d in 
1 Rocbestn, N.Y., hospital and later published 1 classified report that has 
become lhc dcf witive liO'.lt1X d<x:umnn oo lhc expel iux:nt. 

The data, sam: acieotists szy, helped prottct tro•sands of o.<rl= at D!lCiear 
facilitie. from being 0o1oexpo>cd 10 plutooiurn and did nof lu!rm !he pori= 
a comnbut.e 10 tbeir dczths. O!ber> soy lhc expel iment Wll5 UDdhical and bed 
-=ic:nce because, IIDO!l8 otbe:r reasons. lhc sample &itt was too small 

a.bes. 

The expel iment it>c:!fhas received limit<d allm­
tioo in lhc media. But to this day, lhc pili=' idcn­
lities have bern l::nc:lwn by nUIIlbers ooly. 

Six year; ago, The Tnbune began a search to fmd 
lbem We thought !bey dcsavcd 10 be rc:membert:d 
as something mort: than numb<n, something t:tiOf'C 

than labcmnory anima15 wbo comnbut.cd to scie:oa: 
1 -..alth of dala oo bow plutonium is deposited in 
the human body- its bean, skeleton. even its 

Worbng with sca.tlt data from scientific rcpor15 and a few clues from p­
CI'llrD<!lt document.>, ""'dc<amincd lhc identities of frve of lhc 18 patiOI!S. 

In lhc next fow days. The T nbuoe will teU you haw these ordinary Amai­
ca:ns unv.itringly o.=: swept up by lhc bot winds of lhc Atmnic Age. We also 
will teU you about bo<;· tbeir families w=n ~told lhc truth for ahoost SO year>. 

The f11>1 patinn ""' found was a railroad porter named Elmer Allen, i:lenti­
f>ed in records as "'Cal-3." Elmc:r was injected with plutooium in lhc left calf, 
and thrt:e days later, his leg was amputl1cd for what was thought to be 1 ~ 
c:lliring booe cancer. 

The sec=d patient was a California bouse painu::r named Albc:r1 Stevens, 
known as "Cal-l." Albert received a massive. dose of plutonium four days 
before W>ciaEoing surgery for stDrnach cancer. But be didn ~ have stomach 
cancer. Specimens of his spleen, n'b and body tissues later sl>oo.· up in a~ 
titled "A Comparisoo oflhc Metabolism of Plutonium in Man and lhc Rat." 

The third patient was "HP~," 1 man named John Mousse who suffored 
from Addison's disease and struggled to make cods mee! in a smaD town OU!­
lidc Rocbesu:r, N.Y. 

The fourth was Eda Schultz Charlton, identifted as "HP-3" in official 
records. E<la \ cooditioo was monitored for ahoost 35 year; by lhc Univ=i­
ty ofRocbestn's Strong Mc:mori.al Hospital. Sbe un&:rv.=t do= of diag­
nostic t= ranging from X -nys to biopsies and barium ax:mas, and sb< devel­
oped an obsessive fear of cana:r. 

And fmally, tbae -.s "HP-9," 1 man named Fred C. San, 1 political offi­
cial in a Rocbesu:r suburt whose body was exhumed 31 years after his death 
and sent to a natiooallaboralory Deal' Chicago. His remains M:n: kepi then: 
fa more than three year;. 

Who are the o!bm? The ma1oourisbcd alcobolic? The IIIIo wridcnt v;v 
tim in Tennessee? 

We don~ know. And lhc g0o1aDIDCU1 v.oo't ltrf. 
We'"" flied t'Ml legal requests under lhc Freedom of Information Ad with 

the Department of Energy, the sprawling agency that eventually took OYer 

IIl.III)' fimctions of the: wartime Manhaltl!n Project. 

CONTINUED 
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CONTINUED TBE ALBUQUERQUE TRIBUNE 

Tbc f ~ was flkd in 1989. Tbc IIOCOild, flied man: than 1 year ago, was a 
aeven-page request based oo the DOE's own documents - including 1 1974 
n:port dcta iling an intaaal inquiry into the expo imcn1 cond>lded by its ~ 
decessor agency, the AJomic Eoagy ("rnnnission. 

We v.: =ived r.ome documents from the DOE. but it is &till withholding 
mAD)' of tbe most imponanJ ~ such a.s medical rues and Olber com:­
lpXXbxx !ha1 v.ouJd idc:ntify the o1bcr pr<ti=. The DOE aid it doesn't eYCJ 

bo:vt 1 copy of the findings of its own investigation - 1m invtstigatioo !ha1 
involved Jt:ams of officials ...no reviewed numerous records. c:ooduc!<d inter­
~ with scientists in 14 cities and relllmed to Wa.shingJon with 250 docu­
IDCJIS. 

Tbc plutonium experimcnl began in the hubris Of I new age. Among its 
~ and architects v.=: r.ome of the brillilmt yrung scientists from Los 
Alamos ...no, from behind protoctivt lenses, waU:bed oo the morning of July 
16, 194 5, when 1 man-made aplosioo outsbooe the New Mc:xic:O sun: 

6. ~ ==:; ~ c!..ps:d. The G:>ld W"' is. aver, and tbe bombs o:re being 
dismaotled Still. the DOE rrl"uses to relinquish the id<:ntities of the victims of. 
""" of its darlr.est IICC:TCtS . 

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

and scientists descended." 
Aljun Makhijani 

-~· .. Institute for Energy and Environmental Research 

CONTINUED 
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Secret Nuclear Research on People Comes to Light 

1 

. By KEITH SCHNEIDER It I 
For three decades after World War 

II, 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 aOOve what 
is considered safe today. 

The experiments, at Government 
laboratories and prominent medical 
research institutions, involved inject­
lng patients with dangerous radioac­
tive substances like plutonium or ex­
posing ~t~em to powerful beams of radi­
ation. 
No~ the ~nergy Department is d(r 

ing an about-face, acKnowJeagmg tnat 
for the last six years it has ignored 
evidence of abuses and a Congressional 
request to uncover the full extent of the 
experimentation and compensate sutr 
jects. 

Energv Secretarv Hazel R O'Leary 
has prom1sed a full investigation, muc""n 
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 
ex~riments 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 Jess was known about the hazards 
of radiation. It was common in the 
1950's, for instance, for shoe stores to 
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 to 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 ~xperiments in the past, most 
recently m a 1986 Congressional inves­
tigation, the Government has long 
fought efforts by journalists, private 
investigators and the families or 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 
art_icles last month in The Albuquerque 
Tnbune about one such experiment 
Mrs. O'Leary has ordered the mosi 
thorough investigation ever of her De-

partment's biomedical experiments . 
The jnvestigation will be part of·a 

larger effort by the Energy Depart­
ment to declassify millions of pages of 
secret documents on past activities of 
the nuclear weapons industry. As part 
of that erfort, 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 to train more people to 

· jo such work. 
In an interview, Mrs. O'Leary sald 

the investigation was motivated by a 
"an obligation to put the public's mind 
at rest and expose things that need 
exposing.'' 

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

Prisoners Subjected 10 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 profes~or of 
medicine at the University of Washing­
ton School of Medicine who helped con­
duct the experiments in tha: state. He 
said he··had kept audio recordings of 
interv)ews with inmates that showed 
they had been well informed about the 
intent of the research and the possible 
risks, incl~ding cancer. 

·.·• 
Needed a Restricted Population 

"The question we asked was: What 
was the minimal effect or radiation 
that would interfere with the develop­
ment of s~rm?" 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 or the nuclear 
era, we felt it ·wouldn't be ethical to 
expose someone to radiation if we 
C?uldn't follow them up. Prisoners pro­
VIded an opportunity for us to follow 
these gentlemen for four and five 
years. We demonstrated that there was 
recovery of sperm, and we couldn't 
have dc:me that in the open, mobile 
population." : 
~e 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 experiments 
so alarming that he· warned his col­
leagues. In a memorandum on Dec 12 
1963, C. E. Newton Jr., a research ~an~ 
ager at the Hanford nuclear weapons 
plant, warned, "The experiments do 
not appear to have been in complic:mce 
with the criminal 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.e,e 
National Laboratorvjn Tennessee, ex­
posed pallents wnh 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 Assistant Secretary of En· 
ergy for Environment, Health and 
Safety, who will be heading the investi· 
galion. The records are stored at atom­
ic laboratories, private 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 California system, the University 
of Washington and Vanderbilt Univer­
sity. 

Mrs. O'Leary's interest in such a 
potentially explo!iive subject has 
drawn applause from some of the De­
partment's foremost 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 or the process of 
disclosure that is necessary to rebuild 
public trust in the agency. 

CONTINUED 
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"She's surrounded herself with ad­

visers who were members of the public 
interest community, and they have told 
her this kind of stuff needs to get out." 

Even so, the Energy Department 
said it faced legal barriers to disclosing 
information in its files, especially in 
complying with taws 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 as 
the Energy Department sought files 
from the Argonne Natjonal I aMraiQ!Y. 
outside Ch1cago on human expenments 
inv:otving plutof}ium. 

One experiment, conducted from 
1945lo 1947, involved injecting 18 pa-· 
tients with plutonium, a dangerous ra­
dioactive material developed for use in 
atomic bombs. The Albuquerque Tri~ 
une tracked the stories of five patients, 
including Eda Schultz Charlton, who 
was injected without her knowledge in 
a Rochester hospital in 1945. App_arent­
ly not seriously ill at ~e time, she lived. 
until 1983, when she d1ed 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 ~II its d~­
uments relating to the expenment, m­
cluding the names of people who were 
injected. In May, Energy Department 
officials asked Argonne to send the 
files to headquarters in Washington so 
they could ~made public. 

Privacy Issue Looms 
But in the last six months, Argonne 

has sent only a few documents to the 
Department. Harry Conner, an Ar­
gonne spokesma~. said la~ers for the 
University or Ch1cago, whtch manages 
the laboratory, were concerned that 
disclosing the identities of the people 
who were injected, all of whom have 
died, could violate the privacy or fam­
ily members. 

Last week, the University of Chicago 
agreed to 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 Washington, said he 
was expecting the files to arrive over 
the next few weeks. Before they are 
made public, the department will re­
view them and remove a11 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. 
O'Toole asked. "It's not clear to me 

that is part of the ethical obligation of. 
the Government." · · 

Administrators at some of the re~· 
search hospitals and universities in-' 
valved 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 to help guide 
the department. .. 

Robert Loeb, the director 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 to 
conduct tQday." 

CONTINUED 
2 
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Energy Official 
Seeks to Assist 
Victims of Tests 

By KEITH SCHNEIDER A I 
Energ\' Secretarv Hazel R. O'Learv 

yesterday called on the Government lO 
compensate Americans who were ex­
posed 110 radiation from human medi­
cal experimentation that the United 
States conducted for decades · afler 
World War II. 

Mrs. O'Leary said her appeal on 
behalf of people who were used as 
subjects in the m_edical testing was 
prompted by the Government's long 
resistance to providing compensation 
to thousands of people in the Southwest 
known as "down winders"- those who 
asserted that thev or members of thetr 
families v.:ere h3rmed by radioactive 
fallout from open-air testing of atomic 
bombs in the 1950's and early 1960's. 

"!looked at the historv of the- Ener2\' 
DeoartmPnt with the. downwmder.s 
where the department for some years 
reJlly did battle with these people to 
hold off their ability w make claims:· 
~lrs. O'Leary said in an mterview. ''It 
doesn't uccur to me that 1s the posture I 
want to bE' in." 

'Make These People Whole' 

Refernng to the thousand or more 
sub.tects of radiat1on experiments. the 
Secretary added: "It seems to me that 
my posuion ought to be, what does 11 
take to make these people whole? If 
they can prO\'€' there was no consent 
for the expenmentation and harm re· 
suited from the experiments, they or 
members of their families are going to 
want something more than a formal 
apology." 

Mrs. O'Leary's first statement on 
compensation came in an interview on 
CI'\N yesterday morning after she was 
Jsked if she would consider compensa­
tiOn. She replied: "Many have suggest­
ed. and 1 tend to agree personally, that 
thosE> people who were wronged need to 
be compensated. And we ought to go 
forv.:ard and explain to the Congress 
what has happened, and let the Con· 
gress of the United States and the 
Amencan public determine what 
would be appropnate compensation." 

The Secretary said she was actmg 
largely on her own in calling for com· 
pensation for anyone who was harmed 
during the decades or human medical 
txpenmentation conducted by the 
Atomic Energy Commission. The nu· 

Circalat.ioo 

clear v.:eapons mdustry Ja1er came un·· 
der the ownership and management o~ 
the Departmem of Energy. She said 
she n01if1ed the Wh11e House or. ;\lon· 
dav that she would propose a mei"tsurf:> 
to 'provide compensation. 

If approved by the Clmton Admmis· 
tralion and Congress, it would be the 
fifth time since the early 1950's that I he 
Governmenl has compensated people 
pul in jeopardy by radiation from the 
American nuclear weapons industry. 
The first four, howe\'er, were initiated 
by foreign governments or the Ameri· 
can victims. 

Two Departments in Conflict 

·Secretary 0' Leary's comments were 
the first in which a head of the nucle.:tr 
weapons ind.ustry initiated the Go,·ern· 
ment's effon to apologize and com pen· 
sate people who may have been 
harmed bv irs nuclear materials.. 

Her a·ppeal for compensati_on, 
though, puts the Department of Energy 
in dtrect conflict with the Department 
of Just1ce. In every other instance in 
which Congress considered legislation 
to compensate people.exposed to 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 effon. 

The depanment has also defended 
the GOvernment in lawsuits, dating to 
the early 1950's, in which ranchers. 
soldiers. urantum mmers and the in· 
dustrv·s own workers assened that 
the\' ·had been harmed bv radiation 
frofn the nuclear.weapons industrv. 

Departmf:>nt law\'ers JrE' now. de­
fl:'nd!ll!! lht' GcwC'rriment m a case m 
J\"e\'ada m which the ram11Je~ of more 
than 200 weapons indus1ry workers. 
most of whom ha\'e died. contend that 
the•r rela!I\'CS were injured or killed by 
radiation from atomic bomb testing a1 
the 1\!e\'adJ Test Site northwest of Las 
Vegas. 

In that case. wh1ch began in Las 
Vegas on Dec. 13. several of the Gov­
ernment's ch1ef medical wnnesses are 
doctors who conducted the human 
medical expenments that ha\'e come 
under Mrs. O'Leary's scrutiny. 

Three Witnesses Named 

One witness is Dr. Constantine Ma· 
letskos. J former researcher nt the 
Massachusetts Institute of Technology 
who performed r~d1auon experiments 
on retarded teen-age boys at the Fer· 
nald State School m Waltham. Mass. 

Another IS Dr. Cl~rence Lushbaugh, 
who directed several humJn medical 
experiments. 1ncludtng se\'eral in 
which children were exposed to radt<t· 
uon. at a research mstllutton financed 
by thC' Atunnr Energy CommiSsion in 
Oak R1dge. Trnn. Sum(· of Dr. Lush· 
baugh"s studi('S were halted m-the ear­
lv l9iO's after off1Ctal5 of the commis· 
s'ion said they had done hHle to provide 
med1cal benefitS for the pauents m· 
VOI\'ed. 

A thtrd WJ1nrs5 15 Dr. Eugenr 
Saenger. ;1 rctJrrd rad1olo;!ISI at thr 
l:nlverstl\" o~ Cmnnn:u; Collcl!C' o~ 
~1ed1cme.· whf• 111 lhC" 1900"~ anj ;u·:-; 
exposed tndJ).:C':ll r:tm~·:· p.:lllC'Il!~ to 
le\'els of rad1::1HJ11 th;tt w('l"r knO\\·r. 10 

make peuplc· :-~ct.:ll:'!y 11:. Accon.llnp w 
records of the stud•es. whtch were per· 
formed forth':' DE-fC'nst' Dep:trtment. 9 
of the first 10 pC'opl(· r:'\posed tu lh!' 
radiauon d1ed w1thm 3>- d.:w~. 

Ail three dnctMS h<l\'(' mainl<llnC'd In 

interviews wnh Cong.rC'SSIOllJ.I re­
searchers and journalist~ 0\·er· th~ 
years that the1r \~·ark had been ethKol 
and proper. 

PO!ential for (on flirt 

;...1rs. O'Lean· s:titi s!l':' hJJ not t:tlkeC 
with JJ.net Retiu. 1h0 .-\<turne~· Gcner.1l. 
but was awJre uf tilt' ptHi_-.ntiJI for 
conflln with thf Ju<;:Ht"C' Depanmrnt. 
"I canno1 im~lj~lllC' !here would be an~· 
other posTurt· that I coulJ wlze on thts ... 
she said. •·] am a\su clear on the fact 
that the Justtce Dc'pJ.rrment rna:· come 
from anolhC'r poSIIIOil :.tnd potnt of 
view." 

The Jusncr Dep:.trtmC'n: wJa\' sai<.! II' 
would not comment on Mrs. o·Lean·'s 
proposal. · 

Mrs. O'Lear~··~ appeal for compen· 
sat1on came three weeks af1er shr d1· 
rected .the Department of Energ~· 10 
inves1iga1e th<' expenments. deter· 
mine thetr eth1ca! Jnd medtcal propn· 
ety. and JocatC' test suh.tC'cts or mem­
bers of thetr fami!Jes. 

Stewart l. lidall. who w:.~s Secrrl:lr\· 
of the lnterio; m thr t-:C'nned,· and 
John!'on Admml~tr<H!On". <:;;Jtd ,:E'"IC':·· 
d;~:; thc.H \Irs. (J"Lear.\··.; ;1pp(.~] for 
comprnsatton wJs bi"C'Jthtakm~. 

"It's a ver~· bold strr." sa1d t-.lr. 
Udal!. whu i1S a l;t\\·~·{'r helped prep;~re 
the Ne\'<id3 1est S1te CJSC' and two 
others on bella If uf thous:tnds of Amert· 
cans who he~Jrved ~hC'\" had been VIC· 
timiz.ed b~· the nud('<lJ:weapons mdu:-­
try. "Hazel O'Lear~· is talkmg to the> 
country. ShC' IS ~Jying· there wer~ 
gne\'ous thmgs done:> to people and, m 
effect, she is arulugizing to the countn·. 
But it's not cle<~r ;uwhudv else m the 
Go\'ernment t.:: li~tPnini The nex: 
thing the Clinton Administration ou,t2ht 
to do is pull C'\'Cfyhody together so the~· 
can talk 10 each uther ... 
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MEMORANDUM TO U. S. DEPARTMENT OF ENERGY STAFF 

FROM: MICHAEL GAULDIN, DIRECTOR mer­
OFFICE OF PUBLIC AND CONSUMER AFFAIRS 

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

ManY individuals have been calling the U.S. Department of Energy 

about the radiation experiments conducted by the Atomic Energy 

tommission and related sUbjects. The following information should 

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

If you believe you were the subject of radiation experiments 

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 H-F) 

If you believe that you were a participant in atmospheric nuclear 

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 H-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 H-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 H-F) 
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\!0 Veterans Aff~irs News Release 

FOR IMMEDIATE RELEASE 

BROWN PLE!:GES QUICK ACTION ON REVIEW OF NUCCF'.AR MEDICINE RESEARCH RECORDS 

Washington, Dec. 31 -- secretary of Veterans Affairs Jesse Brown 

announced ti1at VA will immediately look into nuclear medicine research 

conducted at VA facilities in the '40s and '50s. 

S<~id Bro\offi, "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. th~t 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 a1.1 the facts and, if we 

determinEo 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 DeEense. 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 to help 

the department raise awareness in the veteran community. ''Veterans who 

are concerned should call VA's national toll-free number-- 1-800-827-1000 

-- and their cases will be promptly investigated by VA personnel," Brown 
added. 

Ull 
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WASHINGTON, DC 20515 

October 24, 1986 

The Honorable John s. Herrington 
Secretary 
Department of Energy 
1000 Independence Avenue, S.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 
Experiment.s on u.s. Citizens." 

This report reviewed Department of Energy documents, which 
revealed the frequent and systematic use of human subjects as 
guinea 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 durinq 
the supposedly more enlightened 1960s and 1970s. The report 
describes in detail 31 experiments during which about 695 personF 
were exposed. ' 

In many of these experiments, individuals were exposed to 
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, pr.isoners, hospital patients suffering from terminal 
diseases or who might not have retained their full faculties for 
informed consent. 

.; . -- >< 
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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 
patie,nts believed to have limited life spans were injected with 
plutonium. 

--From 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. 

--From 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 radioactive 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, l986 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, 

B~ 
Chairman 



:e~:--...:ary LO. ~987 

Ho:-torable :::::!•,..rar::! _r. : .... ..arkey 
CoGL:~itr::ee on ::nersy and ':om::;.er:::e 
House of Re?resentatives 
Was:-:.:!..ngton, D.C. 205~5 

Dear :-tr. ~arkey: 

This is a fur::her response ::a ;ocr October :::.:.., ~985, lec:.e.r 
re~ar~i~g ex~eri=e~:5 ~~ ~hich hu=a~ su~jec:.s ~ere 5L;~jec:e~ to 
ior.:ziJg rad~ation duri~g the ?e:!o~ ~?~5-~971. An !~:er:~ 

res;:onse 1.·as se~r:: to you _Jy Jr. Ch.ar2.es Je~i.si. 

~y staf~ has ~r2~ared ans~e:s :o the questions ra!seci i~ your 
let:er- and in you:- Subco::::.ittee~s s::a:: repor:. Thei: :.:.~c:.::gs 

are ~rese~ted in the enclosed adde~d~=· 7he conclusio~, base~ J~ 

the racii.at!on dosi::et:-y infor::atic~ an~ ~~r other reaso~s ~~~=~ 

fol:~~, is that there is·~o sc!ent!Eic reason to ex~ec: tha: any 
of :~e subjects ~r.:J are ~oc alrea::iy Jei:-tg ~c:-r:.:Jred · .. .-i~2. i::c..:r a:::: 

at:e~~t.:.~g any ~urt~er ~~l!o~-u~ st~~~es o~ 

p:-J~~se ~e~ leg!sla:iJ:: :o co::~e~sa:~ :he=· 
: :-.e se subje-::s 

~he objec:!ons_that are e=?hasi:e~ ~~ yo~r lette~ a~~ ·- :~e 

Su~c===~ttee~s staf~ repor: appear :o have bee~ ~ased J~ 

~isc~~erstand!~gs of t~e basis for oc:u~at!onal sta~ciar~s a~= .~ 

the ;ri~c.:.ples of hu~a~ ex?eri~en:at~a~. As is d!scusse~ t~ :~e 

~at~J~al Counc!l o~ ~a~~ac~on ?rotec:~~:: a~~ ~easure=e::s ~e;:r: 

\o. 39, 3asic Ra~!ati~~ ?rocection Cri:er~a. che ~asic c:~:e:~a 

:or ::-.e '.lSe of raCiat.::.o:-.. ~:1 resear:::=-: .J:: hu=a:-~ subjec:s a:-:::-. .;: 
ra~~a:~J~ is the ~referreci age~t for per~or=i:lg :he sc~~y, =~~= 

~et~ods ~rovidi:1g ~axi~u~ in£or~a~ian ~it~ ~ini~u~ dose sho~~~ ~e 

utilized, and that the !.nfor:nation shoul::! ':le obtained ;.;it:-: ::-:e 
s~allest practicable levels of radiation. 7he significant 
features for all ~u=a:-.. ex?eri~entat!on are :hat the ?ropr~ety an~ 
usef".Jlness of the work is assureC, that adequate safeguarO::s a.:e 
provi..:ed, and that enlightened c:.onse:-.: of the subje-:t is a.ss:..;:-::C. 

The require=en:s :or infor~ed conse~~ have unde~go~e 
cons.:..:!e~able develop:::J.e:1t ir>. recen: ye..=.rs. At the ti::le c: :::e 
expe:i3e~ts in ques:!on the modern re~ui:e=e~:s for ins::.:.:~:.:.:~al 
revie~ boards an~ sig~ed infor~ed conse~t had ~dt bee~ 

esca·~lished.. r..Je have :10 evi..::!ence that the experi::::J.en:.s ·...-ere :12: 

con~~::::e~ i~ cocplian:e ~ith the echi:s as ~ell as the rules ~== 

hu=a~ exrer:mentat:on t~ac obtai~ed at :he ti=e. The curre~: 



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. 

.... .... _ .... . ' 
Additional· comments on the specific experiments are made in 

the en:losed addendum to this letter. 

E.nc!osure 



.. 
ADDE~;;JL:-t 

Cornrnents on October 24, 1986, letter from Congressman ~arkey a~c staf:' 
report of SubcocJJittee on .::nergy Conservation and Power, "Arner!.cc.n :;uc2.e.::-
Gu!nea Pigs: Three i)ecades of Radiation Experi:::::.ents on C. S. C!.tize:--.s ... 

In coopliance ~ith the request by Congressman ~arkey that the 9e?ar<oe~: 0f 
Energy atte~pt to identify the persons who served as experi~e~tai su~je::s 

for certain radiation experi~eots that were conducted during the ?er:ac 
1945-1971, the cognizant field offices and SoQe individual inves[~gators 

were asked to evaluate the feasibility and necessity of such an ef~Jrt. ~~e 

results of this investigation follo~. 

General corn:::nents. The SubcoJJ:::tittee's staff repor: is subsL.antial::.y an 
excellent suJJmary of the radiation exper:.~ents that !nvol~ed hu=a~ sujje::s. 
It is ilat...·ed, how·eve~, by a pervasive i!lisunderstandi:-~g of the ap?2.ic3b:.l:.::: 
of occupational ex?osure stan~ards to experi~ental studies that !~valve J~:~· 

one or a :ew· radiation exposures.'· 

The objections eo;:>hasized in the letter and in the Subcoc.:Iittee~s sea.:: 
report are directed to those experiments in which the radiation dcse or the 
body burde~ exceeded occupational standar~s. those that offered !!:tle or :o 
direct benefit to :!".e subjec:., and those for !,.,"hie;, there is no rec:-r::: of 
infor~ed consent havi~g bee~ obtained. ~o a large extent, these ~~jec:!o~s 
are based Upon :nisu:l.Cersta_";"".c:.:-~gs of the Jasis for occupatiooal s·ta.r:Car:·s a:-:.: 
of the ?ri:-~ci?les J: hu=a~ experimentatiJn. 

It should Je realize~ that the standards that ha~2 been develo?e~ ~or 

oc~upational rad:.at:.Jn exposures assuce cha: a lar~e ~u~ber of ?eo~le ~i--
?e exp'osed, and that the raCi.ation exposures are sustained throug~out a. 
\...'Orki::g lifeti::te Jf several decades. The~efore, ':Jecause so:::!e rac:.=.:::J:: 
ef:ec:s are .:::.uU!.ular:.ve, the annual exposure li::.its are set lo\..o· en.:...:€:-: :::::> 
insure t:--ta:. the ::or.a.l radiation dose accumulated ·:>ver ;:na:-ty years .:.s sa:-::. 
Si~ilar!y, t~e stan~ar~s for body bur~ens :::>£ inter~ally dist~i~u=~~ 

radioactive ~aterials assu~e chronic exposures :hat ~ill ~ai:-~ta:~ :hese jo~: 
bur~e::s -throughout the ~orking lifet!:e oi the in~ividual. :hese s::~~~a=~~ 

are ~at in:encied co ~e ap?lied to research subjec:s ~ho receive o~e ~= a 
fe~ ex?OSures, or in which the internally distributed radi.oac:ivi:y :.s 
prese~t for a relatively short time. The use of radiation in resea:=:-: a:: 
hu;:nan subjects is discussed in the Sational Council on Radiation ?r~t.ec:.:.:~ 

and. ~easurements (~C~) Report ~o. 39, Basic Radiation Protection ::iter:.a., 
page 104. As is discussed there, the basic criteria are that radia::.J:: Ls :~e 

preferred agent for perfor::ting the study, that methods provi~i~g ~axi=~= 
inforcation ~ith mi~i::tu~ dose should be utilized, and that the i~~or=atio:: 

should be ob:aine~ ~ith the soallest practicabl~ levels a£ radia:iJ~. 

Although desirable, there is no require:oe~t tha[ hu!:ean i!Xperi::ec.:s 
provide a direct benefic co the subject. This princ:..;>le iS gener.;.l.:.y 
recog~ized for all types oi 01edical research. The use of placebos :c 
therapeutic trials is a co~::.o:1 example. In particular, fo:- radiac:..::-: 
studies, again citin5 ~;c?-.P report ~;o. 39, ··rn :nany i:-:s:ances, rese.=.::;-; 
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involving radiation can be conducted on individuals where the infor~ation 
gained may be directly beneficial to the individual exposed. In other 
studies, radiation may be employed for the study of populations in ~:hich, 
for example, etiological and developmental factors are being evaluated. 7he 
benefits to the individual are-.primarily indirect, often remote, and, in 
some ie1stances, nonexistent." The significant features for all hu<I:an 
exper:~entation are that the propriety and usefulness of the work is 
assured, tha c adequate safeguards are provided, and that enlightened consec.c 
of th~e subJ~ct is assured. 

The require~ents for informed consent have undergone considerable 
developzent in recent years. At the time of the experiments in question, 
the modern require~ents. for institutional review boards and signed infor~ed 
consent had not bee~ established. The first studies of concern ~:ere 

conducteC durin·g the ~anhattan Project. It was necessary to establish rather 
quickly and under secret conditions the precautions that would be required 
to insure the health and safety of people working with new and unfaciliar 
substances such as plutohiuc compounds. The physicians and other sc!e!":.tists 
who were called upon to .achieve these goals were highly qualified and ~:ell 

motivated ind!~iduals. ~e have no evidence that the experi~ents were not 
conducted in compliance with the ethics as well as the rules for hu=a~ 
experi~e~tac:on that obtained at the time. The Atomic Energy Com~ission anC 
the ue?art~e~t of ~nergy have been among the leading age~cies in developing 
bette~ standarCs :or hu~an experimentation. In particular, as a me=Der of 
the Ir:.terase~cy :-tu;an Subjects Coordinating Committee, the DOE Office of 
f-iealtt-. ar'.C: ::::-:.~·:ron:::ental Research has been working since 1982 on the 
develvp=e~: of a ~odel Federal Policy for :he Pr6t2Ction of Huca" SuJjec:s. 
A ~ot!ce of t~e ~o~el ?olicy was published in the Federal Register 
(TuesC:a:-·, Ju;:e J, 1986, Par: V, Office of Science and Tech:1ology ?olicy, 
'iol=e Sl, ::o. 106, ?age 20204). t.lhen adopted by the various agencies, 
the_.:1odel ?o:..:cy t...·ill apply not ·onlY ·co "ir:-house·· research, but also to 
researc~ chat is su?ported by grants or contracts ~ith non-fede=al research 
instit:..:::or:s. In the :::neanti:::ne, the D'epar:.::nent of Energy#s policies are 
alreaC:: i:J. Sl!Jstanc~al con£or::::lance ~1th the provisions of the :nodel poli:::::. 

In the co::.=e:-::s that folio~· on specifi..: studies, the catego:-:• an.: :ac:s:-:ee: 
nu;::,e:-s co:-:-e5?0:-tC :o chose of the experiwe!ltS listed on pages 2~-:: of t;,e 
Subco:==~ :cee~s sea:: report. The numbers in parentheses af:er the titl2 are 
t!"le nu=.:er Jf subje::::.s in each of the studies. 

Category 1.00:, No. l. Plutonium Sxcretion Studies. (18) 
One subject, who ~o~as 36 years old in 1947 and who had a bone sarcoca, is 

still living and has been contacted recently (oovember 1986). He has 
arthritis and high blood pressure, but no ail~ents that can be ascribed to 
effec:s from ;:luconi:.!:J. There is no evide:1ce to suggest that the death o: 
any oi the ot~er subjects of these studies ~as related to plutoniu~ exposure 
or tha:: plutJ;:~um i:1flue~ceC the course of their disease. 
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1.002, So. 118. Relati·1e Uptake of Radium and Thoduc. (20) 
The files on these subjects are located in Scottsdale, Arizona, in care 

of the principal investigator. Informed consent statecents are available 
for all of the subjec:s. The addresses of the subjects are K.no<•n as of 
l964, at which time none had health problecs related to rad:ac:on exposu:-e. 
Presu~ably they could no~ be located, but their present ages if living ~oul~ 
be 85-~05 years. The val~es cited in the com::nittee report :or :naxi::u::J. 
per~issible ~o~y burdens are for chroni2 retention in the body and are ~o~ 
applicable to acuc:e exposures. The materials administer-ed in :he 
experi::1ents ~o.·ere recai:"1e-: i:1 the body for relatively short c:i.::::.es. 0r, :he 
basis of the low radiation doses involved there is no reason to expec: a~y 
long-cer:J effeccs. 

l.OOJ, :\o. l2. Polonium ~ecaboliso:. (5) 
A spokescan for the ~niversity of Rochester seated that the last of the 

poloniu~ ?atiencs died 3 ;ears ago at the age of 80. There :s ~o evi~en:e 

that the poloniu~ had affec:e~ che health of any of these ~at~e~ts.· 

1.003, :;o. 119. ~xcretion o:' :iexavalenc Crani:J::L (6) 
As is stated in the repor: :.rt-37, in part the experiments ;.;ere des!.;:--.eC to 

seek the threshold for ~i~i=al renal da~age using very se~sitive !ndi:acors 
of renal i~jury. It shoul~ ~e ~oted that the inj~ry in quest~on ~as a 
che~ical effect of ura~!u=, noc an effect due to ra~iation. I~ or~er to ~ake 
the possibility of late e£~ec:s of rad!at~o~ highly ioprohable, the doses 
above 50 :nL:r:Jgra::s·,,;:>er- i<..::.log:-a::J of bod:: -.;ei;ht ;.,;ere diluteC ;.:i::-: :lon­
enricheC ura':l.yl ace:at~. Jf :t:_e six patients ··studi.eC., it: is scare:: :ha.: 
tJac.ie:-.: n~:::.ber 5, age-: 5~ ::e-2.:-s i:-1 19'-.i, haC: a ::r~-:e vf uri:-.ar:.- ;:>rvr.:-ei:-: · ... ·hie:-: 
~as suspec:e~ of bei~g a :~a~:e observatio~. ~e ~~sisced on be!~g disc~arge~ 

a.n-: \..o'C-5 :1.ot foll.J~·.:::j :u:-:her. ?atie:-1: :1u::ber 6, ::-:e:--. o.:. yea.rs o: age, sno:...·e-= 
t •-ns~~-c r~·-es J" ur'·a~·· -~--~i" o a·a,•s ~ -~~ ~ bu· no"e -~ere~F~e-._a, • .l.C'• ~Cl'- ~ ..._,, ~: :-'., ..J.._<::_., n • -' C. • -'> '- '_' ,..,, • ._. • .._ ., 

·chrough jay ~2. These are ;!~!=al effec:s :hat ~auld ~oc ha~e s~~ni:ica~: 

?er~ane~: ef~ec:s. In none of che other sujjec:s ~as there a~y evi.~ence of 
renal i.:-:~ur::. 7he radia.t!or: ::!-:ses '.o:Oul.: :10: be expec:ed :o ?r0Gu.:.e .:..on;,:-:e:-·:: 
effec.:s . 

.:.Ju:, :\c. 

:he pr!:1~!;al inves:!ga:~: ~~ :he ~ashi:-:gtJ~ State stu~ies ~as ~e~:-: 

contac:e~. ~e Si:ated tt',a: che :Jairl i:::.?ecii:::Je:-:.c to :'ollot..:-up s::.:.C~es ~'- ::-.e.se 
sujjec:s is :hat the prisoners do :10t t...•ish to !:le ide!""!cifi.ed. ~:eC.i.:al :o:.:.:h.-­
U? inf~r=a:~on is available o~ :he subjects ~ho reoain incarcerace~, a~~ ~~ 

radiation-~elaced illness has bee~. detected in this ?opulacio:.. ~ec::..:al 

services are available to ?riso~ers who nave been released, but '"only a 
handful'' have availed che~selves of chis opportunity !n the ?aSi: l~ years. 
There is concern thac effor:s :o :race the~e subjects will violate :he 
pr::.vac:: of ir..:ivi.:it.:.a:s r,.;ho do not r.Jant tO be i.dentified, espe-::..::.ally Si:'1C€ -3. 

condi:i0n of their partici?atio~ ~as thac they were prooiseG co~fide~:iali:::. 
~lthough it is true c.ha: so=e of the radiation doses to the tes:es ~ere 

substantial, the studies that ~ere conducted showed chat ever.:ually :here 
~as recovery of testicular ~unc:ion even at che highesc doses that ~ere 

use~. Al:houg~ conc~r~ abc~: ~he ~ossibilicy of testicular ca~:e: ar~si~g 
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as a result of irradiation has been expressed, all available evidence such 
as the studies of the Japanese atomic bombing survivors, studies of patients 
irradiated therapeutically, and animal studies indicate that even. f~r high 
radiation doses there Ls not a significant increase, in the rate of 
testicular cancer. None has been seen in the priso~er population that has 
been available for study. 

J.OOL, ~;o. 49. Blood Changes in numans Folloving Total Body 
Irradiation. (13) 

The report cited is concerned only vith the effects of total body 
irradiation on the blood, but except for the three normal volunteers vho 
were laboratory personnel, these observations were incidental to the use .of 
total body irradiation as a therapeutic effort in patients for whom no other 

·therapy vas expected to be helpful. The 21 roentgens received by the three 
nor~al volunteers is at the borderline of the dose level that will cause 
transient blood changes, but none were noted. Long term effects are 
unlikely. For CO:I;Jarison, in studies of the survivors of the Japanese atomic 
bo~binss, sig~ificant increases in cancer, including leukemia, occurred only 
at doses above lOO roentgens, In a related study of ~.>hole body irradiation 
for the treat:oent of leukemia, (3.001, No. 43) ·conducted at the Oak !lidge 
Institute for ~uclear Studies (now Oak Ridge Associated Universities), the 
Depart:oe:ot of C:ner;;y curre01tly supports a project entitled "Former Patient 
Care'' in which 67 former patients who had been treated at Oak Ridge with 
whole bod;· irradiation, cobalt-60, radioiodine, or gallium-67 are_ being 
provided medical care. This provides a mechanism for obtaining follo~.>-up 
data without im?l:;i'1g that any .of their current illnesses are radiation-

9.00~, >;o. lao. :le:-:avalec.t ::ranium. (12) 
,;U subjects were ter:oi'1ally ill with brain tur:ors. :lone is still li·<ing. 

rhere ~as ~o evide~ce tha: the uranium had affected the course of their 
diseases. 

LG.Ou:, :\o. :73. Cor.:rolled ~nvironmental Radioiodine Tests. (17) 
Becacse o: :he lo~ raciiat:on doses incurred in these studies (max:~u~ 630 

::li.ili:-aC.) ;"JC :Jllot.:-up ~o.·a.s considered to be necessary. 

c:.oo:, ~;o. , .. Reactions of Human Skin to Single noses of Beta Rays. (20) 
'o lon; ter= effects are to be expected from these highly localized 

irradiations. Although the range of P-32 beta particles in water is 8 mm, 
90 percent of the energy is absorbed in the first 1 mm, so the volume 
irradiated is confined :o the skin, which has a relatively' rapid recovery 
rate from acute doses oi radiation. 

11.001, ~;o. SJ. Studies of Thorium X Applied to Human Skin. (3) 
I~ese studies were conducted at :le~.> York University ~ospital in Yew York 

Cit;-. ~he thcee volunteer subjects vere followed for chree months, at which 
time they had recovered froc the acute effects, erythe@a, and increased 
pig:ne01tation. There is no reason to expect long ter~ effects. 



• 
11.001, tlo. 121. Effect of Single Dose X-ray to the ~ail-Fold Area oi Hilma 

Subjects. (15) 
The highly localized radiation and small area involved reduce the hazard 

relative to the occupational standard, <Jhich assumes irradiation of the 
entire hand. }"he changes seen <Jere transitory, and no long ter:;, effects 
IJould be expec-ted. 

11.001, );umbers 123 and :27, and 12.001, ~o. 128. Tritium Studies. (18) 
Because of the sl10-rt biological half life of tritium (9 to 14 days) anc 

the small quantieies ad:oi:Jistered, the radiation doses are lo·• (about 200 
millire<ll) and the probability for long term effects is negligibly lo·•· 

11.001, No. 133. Exposure of Aircre<Js in Mushroom Clouds. C;A) 
As is indicated in the Subcommittee's staff report the follo<J-u;> stud~es. 

, "".J>.n the Air Force crews involved are being monitored by the Defense Suclear 
Agency. 

11.001, :-io. 1a6B. Lanthanu::~-140. (54) 

The administration of this substance ~as considered to be part of 
diagnostic studies for patients IJith ane:;,ia and •as not considered oo be an 
experiment. The one nornal subject <Jas a scientist <Jho is known to be alive 
and well. The names of the ;>atients are <.no\Jn and the For:oer Patiect Care 
Program :nentioned above (3.001) is available to the<!l. 

12.001, :->o. 15. Strontiu:: and Calcium Injected in Ter:ninal Cancer­
Patients. (L2) 

As indicated in the Subc.J:J.=ittee~s stc.f: repor:, all of the ter::..::12l cancer 
patients i~volved in the calcium-stron:iu~ studies died within less t~an 

three years. There t..ras no evidence that the expe::iwe~ts had af:ec:eC :he 
course of tbei:- diseases. 

12.001. :io. 109. ::Jistribution and Excretion of Technetiu::. (8) 
The whole-body doses associated with these studies is esti~ate~ tc be 

about 0.145 re:::::, i:1 cocpariso:-~ to the ann·.Jal occupational li:nit a: j re::. 
The probability that these radiation doses could result i~ lo~g ter~ ef:ec:s 
is negligibly lo~. 

12.00:, So. 128. Hu~a~ excretion of Tritiu~. ( 6) 
The subjects of these studies were personnel who were involved in 

perfor:oing the studies. One died subsequently in an aircraft accident, but 
the others are known to be in good health. Because of the short biological 
half life of tritium the radiation dose is negligibly small, and there is ~o 

reason to expect any long term effects from these studies. 

********************* 
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Grumman to Retrench Further 
By James Bt~rnstein 
.'iTAt'F WHI'l'Eit 

Grumman Corp. is expected to announce plans to 
further scale back its operations on Long Island and 
i'n 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 2:1,000 in 1987. The cutbacks have 
occurred as defense spending declined sharply. 

The newest moves, expected within a few days, are 
likely to indude a consolidation of electronics and air­
craft programs, the closing of surplus facilities and 
some layoffs. "Grumman is going to be announcing a 
mnjor change in its strategic functions," the company 
executive said. "It's what we've got to do to be com­
petitive." 

Pearl Kamer, chief economist for the Long Island 
Regional Planning Board, has been predicting a fur­
ther shrinkage of the Island's aerospace industry, but 
warned that layoffs "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 production programs 
shut down, industry experts said the company must 

decide to locate some other typt"~ 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 plan~." 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 J~st year, the Navy 
canceled a program to significantly upgrade Grum­
man's EA-68 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 agree 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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The Radiation Task Force 
0 FTEN WHEN THE federal government a1>­

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 hwnan 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 1113Y take many months or even years, but 
a straight course has been set. 

The task force will be 1113de 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 
includeJ. The panel, which will meet weekly on a 
staff level, will be responsible for compiling infonma· 
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 infonned 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 

say very few actual injuries resulted from the 
studies, should subjects be comj>ensated neverthe­
less because they were misled? Should even those 
who gave infanmed.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 strugglinr 
to learn more about radiation and its potential ham 
for human beings and so forth. But the facts suggesl 
a more rigorous ethical examination of the cases is ir. 
order. Some terrible things were done here by 
people who lmew better. The choice of subjects 
'!ffiong the retarded, prisoners and the terminally ill 
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. 
Aclmowledging that debt is the first step. The task 
force has an enormous moral responsibility to sort 
out what happened so that Americans C<ln face the 
truth and learn from it and the government th..'lt 
encouraged and countenanced these .1cts can, where 
possible. makt> :tmends. 

SAUDIS ••• from Pg. 1 

Also present w~re. john McDon­
nell, chainnan of the McDonnell 
Douglas Corp., which has a $9 bil­
lion contract with Saudi Arabia for 
72 F ~ 15 fighters, and Michael Arm­
strong, chairman of Hughes Air­
craft Co., which is selling the Saudis 
an $BOO-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 among U.S. 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 flrst 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 
been signed. 
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Jessica Mathews 

Secrecy's 
Radioactive 
Legacy 

Disclosure.~~ r;>f secret radiological re~ 
leases and medical tests ·carried· out 
decades ago are corriing so thick and 
fast, and yet with so tittle detail, that the 
pnnapal result is confusion. II outrage is 
warranted, where shouJd 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 
pro?abl~ little or no risk, which used 
radioad..!ve tracers to study various 
body systems, and experiments on the 
~ffects of radiation, which apparently 
mvolved doses known at the time to be 
dangerous. In the former category are 
the experiments in which retarded boys 
at the Fernald State School were fed 
radioactive iron and calcium; in the lat­
t~r, injections .of. plutonium into 18 pa­
tients and radiation of prisoners' geni­
tals. 

There is insufficient evidence to judge 
how great the medical risks were, or 
were then thoug.ht to be, or whether any 
o~ these experunents promised suffi­
aently large scientific payoffs to justify 
h~~ experimentation. The apparent 
VIolatJons of the Nuremberg Code 
which requires voltu1tary consent and 
protection of subjects from "even re­
mote ~ib~ties of injury, disability, or 
de;Jth, and of the Hippocratic standard 
"first, do no hann," will have to ~ 
:.veighed against the fact that full and 
~armed consent was more the exce~ 
~on than the rule in medicine at the 
tlme. 

Nonetheless, one aspect of these e.'(­
periments makes the "Buchenwald 
~ouch," cit~ in a 1950 memo by an 
mternal dissenter, shudderingly apt. 
!hey were all done on people the Atom­
IC Energy Commission considered dis­
pos.1ble: prisoners, mental p.1tients, indi­
gents, blacks, pregnant (unmarried?) 
w~men who were soon to give up their 
ch1lrlren for adoption. Whatever re­
searchers believed the risks to be, they 
chose Fernald School for their e."Cperi­
ments, not E.'<eter. 

In the second category were delitr 
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 radioactive fallout and theo fea­
sibility of radiological weapons. By to­
day's standards the tens of thousands of 
curie~ released are very large; by con: 
temporaneous 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 gotten 

little attention, will likely prove to have 
the most expensive consequences and to 
ha~e been the most egregious wrong­
domg. These were the routine releases 
(including regular accidents) from Han­
ford, Oak Ridge and perhaps other sites 
~at resulted tram almost Wlbelievably 
slipshod handling of radioactivity. Near 

. Hanford, in just the worst three years a 
quarter of a million people were ~ 
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 emi­
ronmental cleanup is going to take 
decades. 

Ill j.MIL, Ult::.C lt:lt:d~:> VIII (A: <It· 

tributed to ignorance of the dangers of 
radiation and in part to the real ;md 
perceived urgency of the Soviet threat. 
But only in part. The rest was appatling 
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 polnt, the commission actually pro­
posed to measure fallout in "sWlshine" 
units. For decades it and its successors 
ridiculed and legally stonewalled anyone 
~ho: questioned the risks or sought 

·cOmpensation. 
Energy Secretary Hazel O'Leary is the 

first to volunwily break this long, sorry 
pattern of denial and deceit. ''1 looked at 
the history of the Energy Department 
with the downwinders," she explained. "It 
doesn't. occur 19 me that is the posture I 
want to be in." Notwithstanding the reve­
lations that were coming from outside 
DOE, her straightforward embrace of 
what is right took considerable courage · 
and good judgment. 

O'Leary has handed the administra­
tion a fait accompli. It now has no choice 
but to make the whole story-not just 
the medical tests-public. It's going to 
be an lillpleasant process. Secrets held 
tightly for decades will have to be pried 
loose, careers will be reevaluated in 
hindsight, valid and invalid lawsuits will 
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 outside 
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 
govenm1ent needs to keep. How to do 
so without paying a cost measured in 
lives and a several-hWldred-billion-dollar 
cleanup is part of what can be learned. 

The writer is a sen£or fellow of /he 
Cormc£1 on Fore£gn Relations. 
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COMMITTEE ON 
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WASHINGTON, OC 20&1o-8250 

December 14, 1993 

The Honorable Lea Aspin 
Secretary 
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 
re'view relevant documents of both the Pepartmerit of Defense and 
the Department of Energy. During the course of its 
.investigation, the GAO uncovered references to 12 additiono.1 
planned radiation releases at 3 other government facilities. 
Similar to the Green Run test, none of the 12 re;eases 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 trackjng 
research. 

I am forwarding to you the GAO Fact Sheet, Nuclear Health 
and Safety: Examples of Post World War IJ Radiation Releases at 
u.s. Nuclear Sites, which summarizes thejr findings. I would 
like your comments 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 releases 
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 
infonnution about the radiation releases. '!'herefore, I do not 
believe that it is currently possible to determine whether 
civilians or workers were unwittinqly exposed to health-damaging 
doses of radiation, or if there was significant impact on the 

99694 



l2-l5-;,g3 (lg·.46AM FROM GAC COM SD-340 

' . 

The Honorable Les Aspin 
December 14, 1993 
Page Two 

TO 97036978299 

environment. However, I believe it 
Department and Congress to review a 
order to make these determinations. 
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t upon the 
information in 

I am asking the GAO to continue . nvestigation 
concerning all planned releases of radia· by agencies of the 
u.s. government. I am sure that you will do everything in your 
power to ensure that GAO has t'il:~full cooperation of DOD 
employees. I encourage you to m~~e the review and 
declassification of documents reg~ding 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 r·act 
Sheet to Secretary O'Leary. I am encouraging her to make this 
effort a top priodty .in DOE's onqoing "openness initiative." 

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

Best regards. 

JHG/ck 
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LF:TIER OF THANSMITIAL 

U.S. HousE oF REPRESENTATIVE.,, 
SuBCOMMITTEE oN ENERGY CoNSERVATION AND PowER, 

CoMMITTEE oN ENERGY AND CoMMERCE, 
Washington, DC, October 24. 1986. 

Hon. JoHN D. DINGELL, 
Chairman, Committee on Energy and Commerce, Rayburn House 

Office Building, Washington, DC. 
DEAR MR. CHAIRMAN: I om 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 usiug 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 :11 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 the 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, 
EnwAnn.J. MAnKEY, Chairman. 

(Ill J 

AMERICAN NUCLEAR GUINEA PIGS: THREE DECADES OF 
RADIATION EXPERIMF:NTS ON U.S. CITIZF:NS 

SUMMARY AND CONCI.USIONS 

Documents provided by the Department or Energy reveal the rre­
quent and systematic use or human subjects as guinea pigs ror radi­
ation experiments. Some experiments were conducted in the 1940s 
at the dawn of the nuclear age, and might be attributed to an ii(no­
rance of the long term efrects of radiation exposure, or to the 
atomic hubn~' that accompanied the making or the first nuclear 
bombs. But other experiments were conducted during the supposed­
ly more enlight!'ned l!J!ills and !!)70s. In eitlwr 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 
HcsPnrch and Development Administration. all pn·d('epssor agPn· 
cies of the Department of Eneri(y. These experiments spanned 
roughly thirty years. This report presents the findin~s of the Sub­
committee staff on this project. 1 

Literally hundreds of individuals were exposed to radiation in ex­
periments which provided little or no medical benefit to the sub­
jects. The chief objectives or these experi-ments wen• to din•ctly 
measure the-biological effects of radioactive material; to measure 
doses from injected, ingested, or inhaleci 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 subjectH wert• captive audiences or populations that experi· 
menlers might frighteningly have considered "expendable": the el­
derly, prisoners, hospital patients suffering from terminal diseases 
or who might not have retained their full faculties for informed 
consent. For some human subjects, informed consent was nut ob­
tained or there is no evidence that informed consent was granted. 
For a numher of these same subjects, the government Co\'ered up 
the nature or the experiments and deceived the ramilies or de­
ceased victims as to what had trunspir·ed. In muny cxperimPnts, 
subjects received doses that approached or even exceeded presently 
recognized limits for occupational radintion exposure. DosPs wpre 
as great as !18 limes the body burden recognized at the time lh<' 
experiments were conducted. · 

1 This n•porl clnt•s nol lll'l'I'Ss:u il.\' rdlt•t•l I hi' viPII'S nl llw MPinlu•rs nl !Ill' { ·,nunitl•·l' 
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A later sed ion of thio report, Description of Human Radiation 
Experiments, provides details on :11 experiments, during which 
about ti95 persons were exposed. Experiments are listed by Catego­
ry and Number as designated by the Department of Energy. Some 
of the more repugnant or bizarre or these experiments are summa­
rized below. 

During 1945 to 1947, as part of the Manhattan Project, 18 pa­
tients who were dingnof'ed as having diseases which gave them ex­
pected survivals of il•ss 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 classifiPd during 
World War II; and living patients were not informed that they had 
been injected with plutonium until 1!174. !Category 1.001, Number 
ll. 

From 1961 to 1965 at the Massachusetts Institute of Technology, 
20 subjects, aged 63 to 8:J, were injected or fed radium or thorium 
to e"timate 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, 57 
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 I 06). 

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 r,roduce renal injury. 
One patient was diagnosed as being in a "hal ucinatory 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 after 
completion of the experiments. The Erwrgy Hescarch nnd Dew lop-

ment Administration planned to begin medical follow up of the ir­
radiated prisoners, but these plans were dropped in 197li 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, Numl:ier 2 and Category 2.002, Number 1891. 
Fro~ 1953 to 1957, at Massachusetts General Hospital, Boston, 

approxrmately 12 terminal brain tumor patients were injected with 
uranium to determine the dose at which kidney damage began to 
occur. Most of U~c patients were described as comatose or in n 
"semi-coma." !Category !l.OOI, Number 1661. 

From 1963 to 196G, 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 suhjects. 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 
expenment 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
ments were made only on the pasture. !Category I tl.tHll, Number 
I ?a). 

During May l!J4fi, at the Clinton Laboratory, Oak Hid~e. Tenne>­
se;.. two !(roups of ltl subjects were exposed to bela rnys. to deter· 
rnrne the dose that would begin to cause reddening of the skin. 
!Category 11.001, Number 5ll. 

During 19!>1 and 1952, at least 14 human subjects were exposed 
to tritium in air •. by immersion of body parts in water, or by drink­
Ing. These expenments were desrgned to measure the retention or 
e~cretion of tritium by the human body. The experiments were car­
ned out by the Los Alamos Scientific Laboratory. or the General 
Electric Company in Hichland, Washington. !C:ate~;ory 11.001, Num­
bers 112,12:1, 12fi, 126,1271. 

. D~ring 1956, the U.S. Air Force sent manned planes through ra­
dratwn clouds from atomic bomb tests at Eniwetok and Bikini 
Atolls in the Pacific to measure radiation doses in the clouds and 
to the crew. (Category 11.001, Number l:l:ll. 

. During the ~arly 1950s. Foster D. Snell, a consulting firm, car­
ned out expenments for the U.S. Army by placing "synthetic" ra­
dioactive soil on the hands of about 11H human subjects, and meas­
uring the ability of different cleaning agents to remove the con­
tamination. !Category 11.001, Number 1341. 

From l!Hil to 19(i:l, at. the University of Chicago and Argonne 
Natwnal 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 ahsorp· 
lion and retention of these radioactive substances. tCategorv 11.001, 
Number 186, Part. AI. · 

During the early l!lliOs, at the Oak Ridge Inotitute for Nuclear 
Studies, !):1 hospital pat.i£>nts wilh normal inte~tinal trncts wPn' ff'd 



lanthanum-140. This experiment was d~signed to measure the rate 
at which this radioactive substancP pnsspd through thP body. tCate­
gory 11.001, Number 18fi, Part HI. 

During the late 1950s, at Columbia University and Monl,.fiore 
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 lis­
sues after autopsy. (Category 12.001, Number 1!">1. 

In 1967 at the Hanford Environmental Health Foundation and 
the Battelle Memorial Institute, both at Hichland, 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 I !OJ. 

During 1963, at the Battelle Memorial Institute, Hichland, Wash­
ington, five subjects were injected with mdioactive phosphorus. In 
addition, five subjects were fetl fish from the Columbia Hiver which 
contained rndioadivt• phosphorus, produced and discharf:ed into 
the river by reaclt'r~ at tlw Atomic Eru.•rgy Commission's Hanford 
Site. These experinwnls Wt.'rP designed to Pstirnnfl' the c.JosPR to 
humans eating contaminated fish. !Category 12.0111, Number 1111. 

In many of the reported f~XpPriments. radintion wa~ used as 
treatment for disl'ases which Wf.•rc> n•sislant to 1non· eon\·enlil)nal 
mt>lhod.s. Most fn·qw·ntly, radi:.dion w:u-: llsl'd i11 atiP!llpt:-; to treat 
cancer, IPukemia, or other nwlignant disunl<·rs of llu.• hlood. 'l'hP 
Subc01nmittce stulf tltJt·s not tJUt·stiun tht·se :•pplicatit,ns, si1H.:e (lil­
tient~ were irradiated in an nllt'lll(>l to lrPnl thl'ir di:-;l'aS"~• and in 
son1e C:LISPS lht• ttt'<llt•H·nt wa:-; slltTt.>ssful. l11 tiH~se cases, the r:,di­
ation t·xposun• \\:Is IIH·anl to l"arry ~onu• lllt'dical bt•11efil for pn­
tients, and ob~~n·atio11 of the PITt·ct~ of t·xposurr. whicl1 cnhalJc<'d 
undt>rstancling of rndiation l'lfl'cl!-l, was inl"idPntal to Ill£' t.rentmcnt. 
In ~omp casE's, huwen•r, lung tPnn medit·al follow up of" the surviv­
ing patients, which mi~ht have providt>d information lor useful 
comparison with PI!H'r lrealmc>nts that might SPE'm promising, was 
not conducted. 

TilE." studil's p1·o\·idt-d hy t lw I>Ppart mt•nt of l~nt•rgy mnply demon­
strate tlw nePd fnr lou!-( tPrm llll'dical follow up. Cate~:ory 10.0111, 
Number li!J, deseribes a retrospective study Oil the IH>alth or 
humans exposed t•J radioactive iodine, and includes as a study pop­
ulation the group of Marshallese Islanders exposed to fallout from 
early atomic bomb tests. This report notes that thyroid nodules, 
produced by exposure to radioactive iodine, did not first appenr 
among inhabitants of the atoll· with the highest fallout. until !I 
years arter th~ test in~. Nodules began appearing some y<•ars lnt<>r 
among inhabitants of ;llulls where the doses were lower; and after 
22 years, nodules 11ere 'till bein!! obsPrved. 

If there is one thing the govrnnnent can do for these Pxperinwn­
tal vil'lim~ and tht•ir families. Pven at thi!-: late date. it is to conduct 
long t•~rm medkal follow up or populations exposed to rndionr.tive 
material. That praclice lws bl'l'n adopted by the Delf•nse IJepart­
nwnt through its NudP<H 'J'pst Personnel HPviPw, a registry for 
military pPr~onnel L•xpu.sed to fallout from alnwspheric nuclear 
h•.sts. Tlw prilll;lr~ nhjl't"li\"l•s nl" 1111' HP\"il'\\" :1n· to idl'nlify tlw ap-

;, 

proximately 2011.01)0 Def(>rise Department personnel involved in 
such tests, to determine their exposures, to identify incidences or 
dPath or illn('SS, and to assist veterans in claims for compensation. 
If this P.ffort can he cnrried out for military personnel ading in the 
line of duty, surely a similar effort should be possible for the far 
smnller number of peaceful atomic soldiers usPd as human subjects 
in rndintion experiments. · 

HECOMMF.NIIATIONS 

I. It seems appropriate t.o urge the Department of Energy to 
make every practicable effort to identify the persons who served as 
subjects for the experiments described below, to Pxnmine the long 
term histories of subjects for an increased incidence of radiation­
associated diseuses, and to compensate these human guinE"a pigs for 
damages they have sufferE>d. 

These victims face severe obstacles to compensation under cur­
rent. law, embodied by the Federal Tort Claims Act. The Depart­
ment. of fi~twrgy should th£>rcl0re he enconrnged to work with the 
SubcommiUPP to rlPvplop lt•gislnl ion that providf•s :tdPquatc ('0111-

P«'IlSation. 
:l. llurnan experiment~ of Lhis nature must nevl'r he n_~pPalt~d. 

Many of these experinwnts would not he nllo\\'l'd undt•r current 
lf·dt·nd guidcdinf.'s. nnd it. is gratifying that t.·xp~~rilltl'tlls ~~r thi~: 
natun• appnrenlly did not continue after thP t•nrly l!l"ills. 

Two overriding priuciples for humnn expc•rinH•nlnl iun mu:-;t bt.· 
followed: The first is thnt l.lu;• risks of the cxpt'l inu:nt:d tr<'atnu.•JII 
must he rPasmwhlf~ in relation to anticipaV·d lwnt.'fits. Tlu~ sel·utul 
is that subjects must hP full.v informed, and capahlt: ~·I" undt.'rstnnd­
ing the benefits anJ risl<s of thP treatment. CuJTPIIL federal n·guln­
t ions Pmhody these principles, with except ions t hnt. nre dearly 
spl'lled out in casPs when• knuwledgt• from tlw treatment might 
benefit society as a whol<•. The Appendix to this report describes 
these federal regulationg. 

'l'lw Suhcornmilt"" is gratified that the Departnwnt of EnPrJ:y 
follows curnmt regulnlions in its own expC'rinH•nt.s. llowPvf'r, Uw 
snd hist.ory ul" human radint.ion t>xperinwnt;ll ion makes it ciPar 
thnt. standards thnt were acceptublc tfJrty years ago appenr rPpug­
nant today. It therefore s<·ems approprinte to urge that all applica­
ble federnl agencies, including the Department of Energy, frequent­
ly revif'w their regulnt.ions to ensure that humnn f'XperimPntnt ion 
is conductPd under the highest ethical standards. 

BAC:KC: ROU N IJ 

The investigation into human radiation expcrimr.nts heg:an as 
part of an ongoing Subcommittee examination of the lwalth and 
safety policies of the Department of Energy. In .Jun<· l!IK-1, Hepre­
sentative Richard Ottinger, then Subeommitt(•e Chnirman, reque~t­
ed from the Department a list of cxpE"riments involving human tPst 
subjects and rndintion. which were funded h_v the Atomic EnPrgy 
Commission, the Energy Research and Development Administra­
tion, or the Department of Energy. The fornwr two ngenCIPS were 
pr!!dec<>ssurs of the ))ppartmcnt of Encr~y. DOE rpspond<'d to this 
initinl n•quPsl in ~t>pll'tllht'r l!lH-1. Pndo~inJ! Sllllllll:ll"ii·S of man~· 
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different exper!'!'ents. In October l!lH4, Chairman Ottinger request­
ed further clanhcatiOn and mformation on the human experiments 
provided. ~E respo~ded to this request in January 1985, provid­
mg. supportmg ~atenal and fuller descriptions of many of the ex­
penments, and tn some cases reporting more experiments. 

In J.anuary I~l85, Represe.nt.ative Edward J. Markey became Sub­
committee Chairman, and m1tiated an intensive review of all the 
docume~ts relea~ed by the DOE. Chairman Markey also requested 
further mformatiOn on md1v1dual experiments in August Novem-
ber, and December 1985, and in March 198fi. ' 

REVIEW OF RELEASED DOCUMENTS 

T~e initial information released by the Department of Energy 
consisted of summary fnctsheets on each of several human radi­
ati~n experiments. Each factsheet contained an experiment title, 
d.es1gnat10~ of federal agen~y or agencies funding the experiment, a 
hst o~ mslltull.ons. conduchng the e:o:periments, description of the 
expertment objective, a short dPscnption of the experiment, and 
where known, the Rtntus of long tPnn nwdical follow up of experi­
mental subjects. 

In response. to the Subcommittee's October I !l84 request for fur­
ther mlormntiOn, DUE re)PaRerl additional matPrial including dates 
wh£>n e~pe_rnnf:'nts ~l:artf:d and end I'd, ll:lllH'~ of responsible govern­
m~nt .oJflcmls, and m son~P rasps supporting documents, such as 
sc1enf1flc references or proJect n•porls. IJOE nl.so reiPa.st-d sonw rna­
terinl on experiments not pn•viously rPportPd in tfw summary fact­
sheets. 

DOE placed the experiments rPported in 12 different categories: 
I. Metabolism and Biological Effects of Plutonium. Polonium, 

Thorium, Uranium, Hadium. and LPad-212. 
2. Testicular Irradiation. 
3. Whole-body Irr:odintion for Treatment of Leukemia and Lym-

phoma. 
4. Teletherapy with Partirle Reams. 
5. Other Teletherapy Studies. 
6. Treatment of PolycythPmia. 
7. Hematological Effects. 
8. Neutron Captur•> Therapy. 
9. Other Radiation Therapy. 
10. Biological Effects of I-J:l!. 
II. 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, ratliation was used in attempts to treat cancer, 
leukemia, or other mahgant disorders of the blood. The Subcom­
mittee staff doPs not question these applications, since patients 
were 1rradmted m nn attempt to treat their diseases, and in some 
cases the treatment was successful. In these cases, the radiation ex­
posure v:as meant to. carry some medical benefit for patients, and 
observatwn of the effects of exposure, which enhanced understand­
ing of radiation effects, was incidental to the treatment. The Sub­
committPP stnrf rPn.fily acknnwleclg£'s the srirntific ndvaneement 
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produced by such observations and commends those scientists and 
physicians who engaged in such research. .. 

In many of the cases where radiation was used for rri'edical 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 information 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 approval. 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 faeility owned by the Department of 
Energy. 

This project bPgan in l!l7!i 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·t~rm follow· up re­
quirements, which include regular physical examinations nnd labo­
ratory te.sts. Every effort is made to contact pttl iC'nls who miss 
scheduled appointments, nnd fewer than I pt•rcent. or patiPnts 
treated at this facility are currently consid~red lost to follow up. 
The follow up efforts at this Fennilab project should be applauded, 
and they represent a model that should be duplicatPil 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. 



DESCRII'TION OF I lUMAN HAIHATION EXI'EHIMfo:NTS 

Category and Number labels below m-e as 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 radioactive material received by sub­
j_ects. Present dose limits are taken from Title 10, Corle of FPdcral 
Regulations, 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 Hadiation Protection, which is a non-gov­
ernmental organization that recommends standards lor radiation 
exposure. 

In addition to the experiments described in the Summary and 
Conclusions of this report, mnny experiments are of special concern 
because of the circumslnncPs of the persons used as subjects, or bt>­
cause of thP rlosps which some suhjPets rl'cPived. rei at ivc to present 
occupational limits. In t.~xpprimenls where the radioactive material 
administered was AreaiP.r than the presf'nt maximum permissible 
body burden, dosps are elassilied as putl'nt ially greater than 
present occupatiunnl limits. since not all of the maiPriul ;:ulrninis­
tered might have remaillt>d in the hody. Tlll'SP t.'X[)('I"imcnls or spe­
cial concern arc listl•d lll'low, and atT' follm\'l'd hy dt>scripfions of nil 
experiments. 

Category I.IJIJI. Number I. Subjt•cts w"rc diagnosed as terminal 
within IU years; one subject was a child; no evidPnce of informed 
consent; potential doses much gn•ah•r thnn occupational limits. 

1.002, Number 118. SuhjPCt>' wPrP eldPrly; potl'ntial dosps r:n•atl'r 
than occupational limits. 

1.003, Number 12. Subjects were l<erminal patients; potential 
doses greater than occupational limits. 

1.003, Number un. Subjects Wl'rP hospital patients: some doses 
produced kidney damage. 

2.001. NumhPr 2. SuhjPrts WI'I"P pristmt>r~; dosPs wen· greater 
than occupational limits. 

2.002, Number Ill!!. Subjects wPre prisonPrs; doses were grenter 
than occupational limits. 

3.001. Number' .. 1!). Doses W(•re gn~uter tlwn occupntional limits. 
U.OOl. Numbl'r Hili. Suhjeds were terminal hrnin tumor patients, 

nnd most were comatost>: some doses producrd kidney damage. 
10.001, Number 173. RadimH"tive iodine was inteutionally re-

IPased to the Pnvironmenl. 
II.IJtll, Number f>l. Dosl's were greater than occupational limits. 
IIIJIII. Number G:l. Doses were greater thnn occupational limits. 
11.001, Number 1<!1. Subjects were IH>'pital patiPnts; doses were 

greater than occupational li111its. 
11.001. Nunda:•r 1·~:L l'oiPnlial Uu~Ps wen• great(~r than ocCIIJ>a· 

tionill limits. 
11.001. Numhp•· ~~~~- l'niPiltial cin!"P~ \\"PJ"P grt'atrr thnn occup;:l­

tional limits. 
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11.001, Number l:J3. Doses were greater than occupational limits. 
11.001, Number JH6, Part B. Subjects were hospital patients; po­

tential doses were greater than occupational limits. 
Category 12.001, Number 15. Subjects were terminal cancer pa­

tients; potential doses were greater than occupational limits. 
12.001, Number JO!l. Potential doses were greater than occupa­

t iorwl limits. 
12.001. Numbl'r !2X. Potential doses were greater than occupa­

tional limits. 

Category /. Metabolism and Biological Effec:ls of Plutonium, 
Polonium, Thorium. Uranium. Radium, and Lead-:!/:! 

CATF.HORY 1.001, NUMBF.R 1 

Plutonium injections into humans 
During 1!!45 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 
nurnher of patients involved for cnch indicatl'd: 

Manhattan District llospilal, Ouk Hidge, T<•nm•sseP ill. 
Strong Memorial Hospital, Rochester, New York I 111. 
Billings Hospital, University of Chicngo 1:11. 
University llospital, University of California. Snn Fr:111t'i:'"'c~• 1:11 
According to nn Energy Hesf~atTh and J)('VI'Iopnwnt AdnliiiiSI ra-

tion IEI!IMI !:tel sheet of Februarv l!l71i, tlw ration:tl<' for this ex­
periment was that sevpral t hous~nd l\1anlwl tan Proj~ct. \\'ork~·rs 
had been involvE?d in handling plutonium. ;1ccuratP lllfonnalJOn 
was needed on the retention arld excretion of intentnlly deposited 
plutonium for setting safety criteria, and ani111al Pxperirnents had 
produced conflicting datn which could not be l'xtrapola!Pd to 
humans. 

In choosing subjects, the original criteria specified that subjects 
should be older, with relatively short life expectancies. All subjects 
chosen were diagnosed as having existing diseases thnt gave them 
an expected survival of less than Ill years. Most were over 4:i, but 
one subject was live years old, and another was I H. The olde>'t pa­
tients were tiK The quantities of plutonium injPcted ranged from 
l.ti 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 radioisotope. t:t of the patients rC'· 
<.'eivcd between 7 and )0 body burdens. Patients wen~ monitored for 
their excretion of plutonium. They received no medical benefits 
from the injections. 

In 1967, a Berkeley radiobiologist learned that utw nf the injl'cted 
patients had lived fur 20 years. She investigated the whereabouts of 
other patients, and in 1!172 published a scientific paper noting that 
four patients were then !"live. In a subse~uent follo

1
w up _mvt>~t ~~a­

lion, the Department of ErH>rf(y deterrntned th:tt .I llilttellts dted 
within :1 years, one in H years, one each in II ann 14 years, and 
l<mr after 20 years. One was lost to follow up. and one was sUI! 
living as of October IBH:t In one case, the onguwl <hagnosls of dJs­
emw laiPr prov<'d to lw innccuratf'. 
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In 1974, following the report that lour 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 l!l7 4 
found that experimenters had failed to obtain informed consent in 
several instances. Formalized standards lor 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. 

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

The issuf." of informed consent, if raised, will be difficult to den! with in the light 
of prpsent DOE and Fedf'ral policies and procedures regarding human subjects. 
Thf'se ore vastly more codified and PXplicit than ony ~uidancP nvailnblt> at tlw time 
thP injections were gi\'en. and the proc1•dures us1~d nl thnt timt> would not mf't!l 
standards adopted and cunently applif'd by DOE and ntlwr federal organiutlions. 
(Memo from Nathaniel F. Barr to Alvin W. TrivPipil'l'l'. Dir~>clnr, Orlice of f:nprr.,:y 
Rf'seart'h, Departnwnt uf Energy, Jutw :w. J!)Joi;;LJ 

In 1973, the Center for Human Hndiohiology iCIIHl, Argonne Na­
tional Laboratory, initiated a follow up study of surviving patients 
and a program to exhunw deceased patients for whom permission 
could be obtained. These studies were designed to examine how 
much plutonium remain<'d in the bodies of subjects. The Hl74 AEC 
investigations found that even by 1!173 standards, informed consent 
had not been obtained for these studies. A memorandum dated De­
cember 21, 1972 from [name deleted], Argonne National Laborato­
ry, to [name deleted], Center for Human Radiobiology, contained 
the following instructions in regard to studies on the surviving pa­
tients: 

. Please note that outside of CHR we will 1/f~'er use the word plutonium in regard 
to these cases. 'These individuals are of interest to us bf'cause 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 original). !Quoted in Division of Inspec­
tion Report 44-2-:~26, U.S. Atomic Energy Commission, August 16, 1!174, p. 19.1 

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 und£>rtaken in 1!17:1, informed consPnt wns not obtained from 
surviving patients who were the subjt>l'l of the study. 

Consent, following improper disclosure, 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 ha\"e not b~:>en uhumed. (J)ivision of Inspection Report 44-2-
330. tT.S. Atumil' F:n~:>rfi::y C~ommi~'-'ion, August 12. 1!174. pp. 11. 12.1 
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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 com pari· 
son of the bone·surfnce doses with radium doses that have inducPd bonP tumors in­
dicates that six of these cases have rPCeived doses high f.>nough to be considenod car­
cinoJwnic. !H.E. Howland and P.W. Durbin, Survival, causf.>s or dt•ath. and estimated 
tissue doses in a group of human beings injected with plutonium. in Thf.> Health Ef-
fects of Plutonium and Radium, J.W. Press, Salt Lake City, l!l'ili.l · 

CATEGORY 1.002, NUMBER 118 

Administration of radium and thorium to humarc< 
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. ThesP experi­
ments were funded by the AEC and carried nut. at the Massachu­
sPtts Institute of Technology. 

The experiments were designed to £'Xnmine t hP mPt<Jboli.sm !"rom 
radioactive substances that might be smiliar to those ingested by 
radium dial painters in the earlier part of the 211th century, many 
of whom subsequently developed cancer of the juw oi· mouth. The 
specific matter of concern was whether Thorium-22H, 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 following ongoing reseach projects: 'TorrP\ates of Anxi-



ety in Older Persons;·· "The Nutrition of Appan·ntly 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 subjPcts radium and thorium 
was of no direct benefit to the subjects or to the elderly population 
as a whole, nnd wns not relnh•ci to phenomPnn connectf>d to tlw 
nging prOCE'SS. 

The study was conducted in two phases. In the first phase, sub­
jects were injpcted with either radium or thorium, and the passage 
of the material through thP body was measured. The principal 
·reason for these experiments was to calibrate counting equipment 
that would be u~Pd 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 rPportPd to the AEC in annual progress reports in 
I 964 through 196G. 

In a January 2, 198r. letter to the Subcommittee Chairman, the 
Departnwnt of Eowrgy rPported that no follow up had bPPn con­
dueled on the hPalt h of the experimental subjects. Tlw Age Center 
no longer exists and one professor who conducted I he study had 
"no idea how any records of survivnl hif;tory could he obtained." 
lie stated that fio;ding the patiPnls, if still alive, may he "lik" doinJ( 
a missing pt.•rsons s£>areh." Tlw .\·oungc•st ,·olunfpc•r \\·ould LH' ap­
proaching H!", .\''('<lrS old today. 

('AH·:nOH'I' l.llll:l. NUI\111EH 1:!. 

Polonium nclmini.<>tn·t•d lo hum11ns 

From 1!J4:J to 1!).11, r·mlioadivl' polonium wns inj£'ctt•d into ·I hos­
pital patients, and given orally to a lifth. Rates of excretion were 
measured. These studies were funderl by the Manhattan Project 
and the AEC, and were conducted at the University of Rochester. 

The objective oft he experiment was to obtain data on human ex­
cretion of polonium to obtain a corrPlntion with more E'Xlensive 
data from rats. Hospital patients were used as subjects because thP 
experimenters wanted persons who had not been exposed to poloni­
um through work or accidents. 

The experimPnts were described in a scientitic publication: Stud­
ies of polonium metabolism in human subjects, Chapter :l of Biolog­
ical Studies with Polonium, Radium, and Plutonium, National Nu­
clear Energy Series, Volume V1-:l, McGraw-llill, New York, l!lfill. 
All subjects had incurahiP 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 :J and ·1 suf!i!red from chronic leu­
kemia, and were injected with 12 and ~) mirrocuries, respectively. 
Patient !i suffered from chronic leukemia, and ingest!'d 18 micro­
curies of polonium. Excretion of polonium was lollowed, and an au­
topsy was conductecl on the deceased patient to determine which 
organs absorbed the· polonium. The age of tlw pntients ranged from 
early thirtiPs to C"arl~· fort iPs. 

l!l 

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 th~ 

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 (!CRP) and the National Council on Ra­
diation Protection (NCRPJ, organizations which recommend radi-

. ntion exposure standards. These experiments wet·e carriPd out at 
the University of Rochester, were funded by the AEC, and were re­
ported in UCRL-18140, Lawrence Radiation Laboratory, UnivPrsity 
of California, Berkeley, April InGR, 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 suhjPcts. 

CATEGOHY 1.003, NUMRER lOti 

Some hiologic·nl aspects of radioactive microspheres in humans 

During lhe l!llills, !i7 normal adults were fpd very small spheres 
containing radioactive Uranium-2B5 and Manganese-!'i4, to deter­
mine how long it would take these spheres to pnss through the 
gastro-intesinal tract. The human subjects received no medical ben­
elit 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 radioactive power supplies. Such burn up 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 investigator. 

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-fi4 
spheres were coated with ceramic, the U-235 spheres wPre uncoat­
ed. Subjects each swallowed a capsule, and feces were collectPd 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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cral others" rt:-J>l•aled ingestion nl tlillerl'lll tinles of the day to pro­
vide an estimate of how results might change with time of day. 

The experiment was conducted at Los Alamos Laboratory, was 
funded by the Atomic Energy Commission, and waR reported in 
document LA-336G, Los Alamos Scientific Laboratory, August 1965. 

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

CATE(~OHY J .OH:l, NUMIIEH I l!l 

Injection o( urunium suits 
During 1946 and Hl-17, 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 snit which produced renal injury; meas­
ure tiJe 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 1!!48, which 
apparently was a project report to the Atomic Energy CommissiOn. 
The humnn subjects n•ceivPd no medical benefits from these ex­
periments, and in fact thP treatment seemed desif{ned to indue? 
kidney injury in at least one patient. It was recognized that urani­
um salts could damage the kirllwv, and the experiment planned to 
identify the concentration that· would produce "just detectable 
renal injury." tliH-:n, p. 71 . 

The experimental subjects \\l'n• chnst•n from n large gro~1p of 
hospil:d pati<.>nts; thosP sPh·ctL•d hm.l rcusonnbly. normal ktdney 
function In addition, "The prolwbi\ity that the patient would bene­
fit frPm continu<'d hnspilalizntion and rnPdical care was nlso a 
fador in the choicP. \VhPn higher I('VPis or dosage WPre contemplat­
ed, individuals from the older af:e grou~s were preferred in view of 
the remote possibility that late radiation effects might occur ... " 
!liR-:n. pp. s. 9>. ·. . . 

Patient I was in the hospital because of rheumatoid arthnthis 
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 e~otional maladjustm~nt." !UR~37, 
p. 18J Patient 4 entered the hospital because of chrome alcohohsm 
and bleeding from the gastromtestmal tract; 12 days after uraniUm 
injection, patient 4 was injected with citrate to examine its effect 
in further removal of uranium. "Unfortunately, this solution was 
so hypotonic" that blood appeared in the patient's urine and his 
temperature rose to 39.5 degrees C [103 degrees F]." (UR-37, p. 29J. 

Patient 5 suffered from 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 ul?. 
Patient 6 remained in the hospital from October 1946 to Apnl 
l!q1. This was his fifth nrlmission to the hospital. Previous ding-
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noses had included heart disease, chronic alcoholism, and pneumo­
nia; the present admission was for an ulcer. "As he liad no home, 
he [Patient 6] agreed willingly to enter the metabolic unit for spe­
cial studies." tUR-37, 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. 
tUR-37, p. 55) 

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. 

Category 2. Testicular Irradiation 

CATEGORY 2.001, NUMBER 2 

Testicular irradiation of inmates at Oregon Stale Prison 
From August HJfi3 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 roentgen 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 !i roentgen per year. 
These experiments were carried out by the Pacific Northwest Re­
search Foundation, Seattle; the Atomic Energy Commission provid­
<'d a total of $1.08 million for these studies. · 

The objective of this experiment was to obtain data on the effects 
of ioni1.ing 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. 2J 

The prisoner irradiation program was terminated in 1973 after 
the principal investigator suffered an incapacitating stroke, and be­
cauRe of "subsequent state re-evaluation of correctional institution­
nl involvement in experimental programs." tC.G. Heller et al., 
"Protection of the rights of wP.Ifnre of prison vohmteprs: Polil'iPs 



followed throughout a 17-year medical research program," unpub­
lished manuscript, p. 71 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. 5) 

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

f'.omplete recovery as shown by a return to prt-·irradiated sperm concentrations 
and germinal cell numbers was found to be within 9-lfl; months for doses of 100 rad 
and below, :Ul months for duses of 2110 Bl1d 300 rad and !i or mort• years for doses of 
400 and fiOO 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, I nm suggesting thnt you prepare a protocol fOr the long-term follow-up of 
thP irradinlf:'d volunlf'ers al'ter their n:·Jpnse frnm thf' research progrnm. !Frank T. 
Brooks, Hivh>ion of Binlogy and Medit:ine, AFT, to Cnrl (;. llt>llt•r, l'neilic Nurthw£•st 
Rt•st•orch Foufl(iution. No\'l'lllbPr :m, 1!111_1 

In its 1!176 background information material, the Energy Re­
search and Development Administration noted: 

F.RDA hdiPves that then· is o 1\Pl'd for ccmtinuPd nH'dical sun·••ill:uwe of prison­
ers involv1·d in both st"'s of c·xpt•rinwnts IOH·~on and Washington I. nnd will l'Xplorc 
with prison officials lht· lw:-1 mt'thuds tu achit•vt• thi~ /\mung lu·alth "!Teets which 
6hould ht• monitored is tlw pus.<;ihility ol t~>slicular lctnHirS. occurring aflt'r n long 
lnlt•nc}· p~>riod !~:i-:UI )'Pars I 1F.HIJA h:lt'kgrnuud infor~r~ation, l\1:nl'h 1~17fi, pp. 2· :t.1 

HowPVer, at tlw n•quest of the U.S. Attorney in Portland. 
Oregon, this follow up program was cancelled after several irradi­
ated inmates tiiPd suil• against state and federal governments. In 
September 1971!, the District Court for the Distril't of Oregon dis­
missed the suit against ti>deral detimdants. 

The experiments resulted in the publication of several scientific 
papers. The most recent one •·ited was M.J. Rowley et al, Radiation 
Research fi!l, (iti5-ti7R, 1!174. 

CATEGORY 2.002, NUMJIF.H JFH) 

Testicular irradiation of inmates at Washington State Prison 
During the period June 1963 to May 1!170, 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 Energy Commission granted 
$fi05,000 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 
after a radiation accident at the AEC Hanford 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 effectivP dose that would render 
an inrli\'idual 1 Ptnpnrnril_v sf1•ril~. 

·..-....··· 
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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; I declined and remained in prison; 1 
was released before the scheduled vasectomy; I did not undergo 
surgery for psychiatric reasons after mutuai agreement with the 
prison physician; I who had heart problems and a life sentence was 
not vasectomized after mutual agreement IAEC Contract ATt4!i-ll-
2225, Task Agreement 6, Terminal Report, January 1~73, p. :JJ Be­
cause of the lack of follow up information, it is nut 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 196g 
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 If>, 1%91 

In the factsheet submitted to the Subcommittee in January l!IR!i, 
the Department of Energy had this description for follow up: "Re­
covery of cell morphology and function were found art(•t· a m:nci­
mum of GUl days. It was concluded that man is vpry sensitive in 
regard to temporary sterility, hut is very resistant to complete ste­
rility." As with the Oregon prisoners. there was no long-term 
follow up of subjects . 

Several scientific publications resulterl lrom li1Pse C'XpPnnwHts. 
The most recent cited was T.W. ·Thorslund nnd ('.t\. l'nulst•n. in 
Proceedings of the National Symposium on Natural and Man-Math­
Radiation in Space, NASA Document NAS No. :~-t-111, pp. 2~!1-2:12. 
,Jnnunry 1!172. -

CaleJim:v ;J. n'lwle 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 leuken~in, 
enr1cer, or polycythemia vern (a disorder characterized hy cxcessave 
levels of red hlood cells in the blood I. The Subcommittee staff docs 
not question the propriety of these particular apf>lica.tions, since 
patients were irradiated in an attempt to trent the1r d1seases, and 
in some cases the treatment was successful. HowPver, one case cov· 
ered below appeared questionable. 

CATF.GORY 3.001, NUMBF.R 4!J 

Blood changes in human beings following total-body irmcliution 
During 1943 and 1944, three groups of persons were giv~n whol<· 

body irradiation doses from x-rays. The _first group was e1ght per­
sons with cancer. The second group cons1ste-d of one cnncer pat tent 
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 recogni1.ed treatment for malignan· 
ciPR, it providPd no benefit to the norm:ll suhjPets, who rereiv~rl 
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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. IV-211, pp. 308-337, McGraw·Hill, l!lfil. Page 
309 contains the following comment on clinical treatment: 

. The people used in groups I and 2 we-re individuals to whom the medical pruff's­
Sion could olfer no treatment tlmt wns At nil specific or known to be helpl"ul. The x­
ray exposures that were givPn were ns likely to hem•lit the patient as any other 
known type of treatment. or perhaps even morP likely thnn any other. Since this 
manuscript is concerned only with the effects on tlw hlood, the clinicnl condition of 
the patients is not discus~Pd at any length. 

Group I consisted of 8 patients with cancer of the throat, m'outh, 
breast, or larynx. These patients received total body doses of 27, 60, 
or 120 roentgen in single doses from x-rays. Group 2 consisted of 
one patient with cancer of the hnnd, one patient with chronic ar· 
thritis who had received no previous known radiation therapy, and 
one patient with joint stillness and pain who had recPived local rn· 
diation therapy to tfw kn<'P. These patients recPived !illO, :11111, and 
lOll roentgen, respectively of total·hody doses in multiple dosPs 
from X·rays. Thl' rndintion produced no significant change in the 
arthritis of those two patients. (~roup :1 consisted of three young 
male subjects who we>re normal in every known respe>ct. These sub­
jects received 7 roentgen trl on three successive days, for a total or 
21 roentgen from x·rays to each of them. Patients in groups I and 2 
showed a decrease in the number of lymphocytes in the blood fol· 
lowing radiation treatment. Group 3 showed no change in blood 
elements. For Group 3, the .experimenters commented that: 

ThPse cases wPre of pnrlicul3r inlerif'sl tu us inasmuch as ·they indicated thnl 
~cute Pxposurf' to far mor£' than lht• maximum IJI•nnissihle levPI of tl.l r per wnrk­
mg day could nnt be expected to produce diu~-:nnslic changt•s in tiH' elPmPnls of tiH• 
pt>ripht•ral blood whieh wPre studiC'd. llbid .. p. :I:UiJ 

The summary factsheet which the Department of Energy submit· 
ted to the Subcommittee in January JnR!i reported no follow up on 
these subjects. 

Category 4. Teletherapy with !'article 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 4.1l11C., is discussed below. 

......... 

r 

1 

l 

I !l 

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· 
lion for the management of certain malignant tumors, This project 
is carried out at· the Fermi National Accelerator Laboratory, a fa· 
cility owned by the Department of Energy, and is funded by thP 
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 I 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· 
ntion treatment will be useful in comparing rf$Ults with othe-r 
techniques in use presently or which ma_v be devPiop<'d in tlw 
future. The follow up efforts at the Fermilab project should be ap· 
plauded, and should serve as a model that <·an "" duplicatPd in 
other DOE investigations of medical therapy. 

CA'I'F.C;flHY 4.006, Nl/MIIF:H !\:! 

Uiolouical e/Trcts of' heaPy ions on lwman nen'olls .~ysfcm und t·ision 

!Juring the early l!l70s, human subjects were pl:1red within neu· 
tron and ion beams at accelerators in Berkeley and Seattle. Thes<• 
experiments arose because astronauts had observed visual light· 
streak effects while exposed to cosmic rays in spare flight. One ob· 
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 
flashes and streaks due to helium ions impinging upon human 
retina. 

These experiments were conducted by the Lawrence Berkeley 
Laboratory and were funded by the Atomic Energy Commission. 
They were reported in Nuclear Science Abstracts in 1972 and 197:1. 
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 whpre patiPnts whose 
cancer was not responding to conventional trf'atment we-re trPnted 
with various types of radiation from accelerators. As beJ(,re, tlw 
Subcommittee staff does not question the propriety of these ex peri· 
ments because they contained a real possibility of benefit for pa· 
tients. 
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Category 6. 1i·eatment ,,( l't,fycythemia 

This proj~ct was a _ten-year attempt, beginning in 1!lB9, to treat 
polycythemia vera with radmtion. The radiation therapy seemed 
more successful than conventional means of treatment. 

Category 7. Hematological Effects 

Most of the experim~nts in this category involved examinations 
of bl_ood changes of patients who were being irradiated for purposes 
o_f d1agnos1s or t_reatment. The Subcommittee staff does not ques­
tion these experoments, since the patients benefited or potentially 
benefited from the treatment, and the examination of blood 
changes could provide useful information in designing future treat­
ment. 

Category 8. Neutro11 Capture Therapy 

Projects in thi~ categ?ry involved the use of beams of neutrons to 
treat _patients w1th bram tumors. The Subcommittee staff does not 
questaon these Pxpenments. sinr£" the rndintion trenltnPnts werP 
meant to benefit patiPnts. · 

Category .9. Othrr Radiation Thrrap_v 

. Most of these projects invulvt>d the examination of radio~tcf ive 
tsotop~s for their ability to trent malignant diseases or to nssist di­
ag!lOSI~ by con~·entrating in tu111or celis. One PxperitnPnt, lwwf'vPr. 
ratsf'd 1ssues of concPrn and i~ discusspd hPiow. 

CATEt:onY !J.IIOI, NUMRF.H HiG 

Uranium injected into brain tumor patients 

. From 195~ ~o 1957, _approxir~1ately 12 terminal brain tumor pa­
b~nts were InJected w1th uramum to determine the dose at which 
k1dney damage began to occur. These experiments were conducted 
at Massachusetts General Hospital, Boston with assistance from 
the qak Ridge National Laboratory, and' were funded by the 
Atom1c Energy Commission. 

The experiments were ~onducte~ to gain da_ts in deriving toler­
ance doses for workers m urantum processmg and fabrication 
P!ants. Inhaled or ingested ~ranium salts are known to produce 
k1dney damage; these expenrnenL• were designed to identify tin• 
do~es at which kidney damage began to occur. Data wt>re also ob­
tame~ du~mg these experiments on the excretion and retention of 
~ramum m _the bodr All subjects were terminal brain tumor pa­
tients wh'? d1ed withm 18 months of the experiments. 

An ~d~1.t10nal stated reason for conducting the experiment was 
as an llliha_l evaluation of uranium toxicity in developing therapy 
to treat bra1n tumor. patients w1th U-235. However, this does not in 
fact seem to be an Important reason for the experiment, since no 
effor~ was made to actually treat the brain tumor patients with 
th1s Isotope. Moreover, neutron capture therapy with U'2B5 has 
n_ever been proven as an effective treatment for brain tumor pa­
toents. 
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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 (mgl 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 mg uranium per 
kg body weight, showed evidence of kidney toxicity. Based on com-

r.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, 1!)58, 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 
ll!l), and notes that these studies lacked some information: "autop­
sy data were not obtained since none of the subjects were terminal 
patients." tS.R. Bernard, Ibid., 288) Using terminal subjects thus 
provided the "advantage" that the distribution of uranium in the 
body could be determined after autopsy. 

CalC/fill)' 10. lliological E/l(,cts of' /-/.II 

CATEUOHV 10.001, NUMREH G!l 

Stud.Y of chan~es in thyroids irradiated ll..lilh radioactih .. ~ ivclinC' 

This project, begun in I951, is a retrospective study of the health 
of humans exposed to l-I31, 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 lest fallout. The findings on this population 
were described in TID-27Hi0, a June l!l76 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 lengthy interval in mnn is clearly shown in the Marshal lese where in spitt- or 
thoroug:h annual physicul exuminntions the first palpable nodulE' wn!'l not round for 
!I years and neoplasms nre still appearing at 22 yPars. tp . .11 

To dntP (i cnrcinoma~ hnvc been removed from 10 individunl~ rrom sPvt•ral atolls. 
:1 from an atoll with exlrl'mely low expm;ure .. Since this is a JuJ~m\:lliun whit'h 
seldom ir ever develops thyroid nodules, the relationship to the radiation whirh wns 
primnril}' radioiodine is most impressive. tp. 41 

At the time of the last annual report we describ£-d n 21 year old Mar!'ha!ll'SP who 
W(' had /'ust operot("d fur multiple henign ndenomns. He was li months in utero when 
his mot wr was Pxpnsf'tl to l"allnut. Tlw spPcial ~tudie~ of that thyruid tis:->llt' !'howl'd 
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the biza~re nucle~r forms recognized as evidence of radiation effect. At the time of 
prep!irat10n of th1s report, we have just operated and removed several benign but 
atypical adenomas from the thyroid of his mother whn had developed masses in the 
last year. (p. 5) 

'!'he factor of long delay in the development of neoplasms is emphasized in both 
ammals and men ..... The fir_st Marshallese lesion did not develop for !} years. 
Many ~f the early lesiOns came from the atoH with the highest fallout tRongPlapl. Jt 
was qutte some years _Inter that lesions began appearing in people who were on the 
next nearest. atolllAimgnael where the dose had been somewhat less. Whilf' lesions 
were appearmg on lht> nearer atolls, the low dose l"f'Ceived on nn atoll much further 
~w~y. (Utenkl seemed to have produced no lesions, but in the most recent years, 8 
mdtvtd~als hav~ been operated and :1 carcinomas found. These observations seem to 
emp.hastze the nsk of the low dose range. (p. 51. 

Nme years after ~he 19!"1-1 thermonuclear bomb nccident, the first thyroid neo­
plasm appenrt>d. lp. hi. 

CATEGORY 10.001, NUMBER 165 

Milk containing 1-131 fed to humans 

I~ 1962, five human subjects drank milk containing radioactive 
lodme-131,_ for periods o_f time ranging from 1 to 63 days. In the 
~rst expenments all subjects drank daily doses of 1-131 milk for pe­
nods from 4 to 63 days. Doses each day were 150 or 1840 picocuries. 
The l;.'rgest dose ":'as 1840 picocuries per day for 6:! days, for a total 
?f ]).,,920 pic?cunes. In a second experiment, two of the same sub­
jects drank smgle doses of 92,000 picocuries each. These experi­
ments were funded by the Atomic Energv !'ommission and carried 
out by Oak Ridge National Laboratory. · 

The objective of the experiment was to validate calculations 
whi_ch stand~r~ setting organizations were using to establish occu­
pat.IOn~l r:'dintiOn exposur·e limits. Subjects drank thP milk, radio­
active Jodnte uptake wns measured by counting the area around 
the thyroid, and exeretion of iodine was al"o measured. Cows milk 
contaming radioactive iodine was obtained from an AEC Agricul­
tural Research Laborator;v. 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. 19!ia to November 196.'\, radioactive iodine was re­
leased mtent10nally on seven separate occasions. On three occa­
sions, human subjects were exposed. The experiments were funded 
b_y the Atomic Energy Commission and were conducted at the Na­
tional Reactor Testing Station ii1 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
e_red 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 sepa_rate exp_eri!'1ents were conducted. The general design 
w'7'. that _radiOactive 10~me was released in gaseous form, and pre­
vallmg wmds took tlw 10d111e over an arr•n dPsignaterl the "hot pns. 

lure." Monitoring devices in the pasture determined the radioactiv­
ity deposited. A herd of cows was then led to the pasture to graze 
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 g~s. The experim~n!" ~ol­
lectively were called the Controlled Environmental Rad1010dme 
Tests (CERTl. 

During Experiment CERT-1, conducted in May 19fi3,_ one curie of 
radioactive iodine was released into the hot pasture. Six cows were 
placed on the contaminated pasture. Cows were mi!ked t~ice a day, 
and the milk from. one cow saved for human mgest10n. Seven 
human subjects each drank 0.5 liter of radioactive milk. over a 
period of 18 days. Radioactive iodine uptake was determmed br 
counting the thyroid of each subject. (!D0-12035, Controll~d Envi­
ronmental Radioiodine Tests at the National Reactor Testmg Sta­
tion U.S. Atomic Energy Commission, June 1964). 
E~periment 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. 

During Experiment. CERT-3, conducted in December I!Hi4, and 
CEHT-4 and -5, both conducted in ,June l!lfi!i, no cows or humans 
were exposed, a~d measurements were only mnr~c on th_e pa~ture. 
Amounts of iodJne released were lower than 1n prev1ous tests. 
CEHT-4 released 0.01 curie; CERT-5 0.1 curie; and the amount re­
leased in CERT-3 was not specified. (!D0-12047, Controlled Envi­
ronmental Radioiodine Tests at the National Reactor Testing Sta­
tion, I !Hifi Progress Heport, U.S. Atomic Energy Commission, Feb-
ruary 1!166) . . . 

During Experiment CERT-6, conducted m summer 19h5, radiOac­
tive iodine in the methyl iodide form was released. As the expen­
ment progress report states: 

Unfortunately, several of the vials, each containing 2 curit>s of methyl iodide-J:U, 
were accidentally broken in transit or were leaking when received. Those thnt were 
not broken were subsl!quently opened in Lh(> hnt cell of the Idaho Chemical Process­
in~ Plant liCPPI and the methyl iodide 12 to 6 curies) escaped to the ntmusp.ht'rt' 
from 0 7f>-meter stack. The stock was located 4 kilometers upwin·d of the test gnd at 
the Experimental Duiry Furm (EDFI. (100-120!",:1, Cot~trolled Rn~iron~e~tal Rndioi­
dine Tests, Progress lleport Number Two, U.S. Atomtc Energy CornOllSSIOil, August 
\91i(i, p. 21. 

Six cows grazed over the 27 acre area of the EDF! and iodine ~on­
centrntion in their milk was determined by countmg. In additiOn, 
"Several individuals were inadvertently exposed to airborne ra­
dioiodine from the leaking and broken contain.ers, and elf?rts we~e 
made to obtain data on the retention of this form of 10dme m 
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. . 

Experiment CERT-7 was conducted in November 1965; I cune of 
1-131 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, spven human voluntPl'rS Wl're placl'd sealPd on the pas­
ture area. Uptake of radioactivP rna!Prial \\'as determined 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 CEnT tests 
was performed. 

CATEGORY l 1.001, NliMHF.H 51 

Reactions of human skin to beta rays 

During April and May l!l4!i, two groups of 10 human subjects 
were exposed to plastic disks containing Phosphorus-:J2, 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 physicall; in a second set of 
experiments, 10 subjects received a series of four exposures each in 
doses varying from 63!i to 1180 rep. In most instances the forearm 
was the point of exposure, except for three cases in the second 
series where the inner mid-thigh was exposed. ThPse £•xperimenls 
were funded by th1• Manhattan Project and were carried out in 
Clinton Laboratory, Oak Ridge, Tennessee. !One roentgen equiva­
lent physical of beta rays is approximatelv one rPnL For compari­
son, pn.•Rent ocrupational exposurl' limits an· :10 rt-m per yenr to 
the skin, and 7;, rem pf•r yPnr to hands and forearms.) 

The objeclivt• of this experiment was to determine the beta ray 
dose at which skin erythema !reddening of the skin I 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, r. subjects showed erythema at 6:15 rep, and 8 
showed erythemn nt Rl3 rep. These experiments were reported in 
J.E. Wirth and J.R. Raper, Chapter 12, Biological Effects of Exler· 
nal Beta Radiation, National Nuclear Energy Series, Volume IV-
22E, McGraw-Hill, I !l!i 1. 

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

CATEGORY J J .00 I, NUMREH f,:t 

Stw/ips o/" radium applil'd to human skin 
During l9fi:l, experiments carriecl out on human subjects demon­

strated that the biological effects of Thorium X !Hadium-2241, 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 Uniwrsity 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 showecl int('nse redd('ning aftpr 4~ hours. nnd some skin 

pigmentation at 7!1 dayR nfler px:posun~; the right forearms. s!1owPd 
no visible reactions at the same times. The LJcpartnwnt of EnPrgy 
estimated that doses to the right forearm were :t:,IJ rPm, and ltltltl 
rem to the. left forearms. 1 rradiated tis~ues wen· su r~tcally re· 
moved and no medical follow up on subjects was conducted: For 
compa~ison with th~ doses, present occupational l'Xposure .lmtl.ls 
are 7fi rem per year to the hands and forearms. The~e ~x~n~nment.s 

t d 1' 11 A"'C'U-''()(',1 Atomic Energy ComnHsston, a publt-were repor e r, , u ' . · t s · t 
cation presented at the Sixteenth Annual M<'ettn_g ol t '" • ""'" Y 
for lnvesli~ative Dermatology, J9!ifJ. This publication dtscuss<'s the 
a >plication of Thorium X to certain skin diseases, but the~e IS no 
i~dication that any of the subjects recetved nwdtcal herwltt from 
the experiment. 

CA.TF.UOHY 11.001, NUMnF.R R3 

Analysis of illness of t'hilclrell receit'illR {rial irradiation 
ln t!J48, n program of routine pelvis examination h~ x-_~-·~~ en~ly 

in pregnancy for IOOX mothrrs who were_ to bear th<:1r l_ust ~hdd 
W'lS <."UTiPd out at Chicngn Lying-In Jlosp1tal. T~w oh.JP~t IVt.' of tht: 
e~(,0~;~ 1 rcs wns to muke delivery and lahor_ mon• pn•thdahl«' :~m 
easiPr by measuring- the sizes of pelvis and fetal lwnd. In prt'et·dmg 
und sw·n·Pding years. no such me~t~ur;!nents ~\'lc'1"f' mn~h~ a~HI I ~~:·s~ 
~roups sPrvP as a control populatwn. I he (_~sl~nJatt'cl t1ssuc d·~~·-. t: 
t.hc pPivis for irradiated mothers was l.!J to ·-~ n·n1. A_ho~ll h: 1 ! -~ 
t.lwst.• children were also exposed toG X·fi'?' f_!lms duJJII~ t_J:c fll. I 
d· of life The estimated dose to new-born Infants wns 11 .. 1 J( m. 
''{tw At~mic Energy Commission subst•qut·ntly f'unued tlw Ar·. 

gonne Cancer Hesearch Hospital to concluct nnnl.rscs of lwnltlr of 
thP exposed children. Between l!Hi2 and l!l!i!i the pan·nts ol tlwse 
children wpfc contacted and asked for inFormatlol_l on d~~Pases ;~nci 
ho~pitaliz.ation. The first study found an mcrPa~P 111 lwnJ~II- llt'm.ul-

ic:mas, a tumor which produces sk!n discolorat 101~, but no nlcr_~nsf' fn congenital malformations, eye diseases, or mni}M!HIIjt ~umm:o;;·lt 
second survey made bl'twecn UJ(Hi nnd 1!170 conflrrne< l 1e I"('Sll. R 

of lhe first. follow up. The Deparl.nll'nt. or El_lPI"g)' l'Olllt~H.'IIII'~I_ Hl 

J!JH!i that., "II. is hoped that furllwr data wrll .!"' ohl:uned from 
these suhjeds and if' possible from thetr clrtldn·n. 

("A'I'EC:OilY 11.001, NUMIH-:H 11'.! 

lf 11 nwn uhsoiJJficH/ oj"_fritium oxid~ thrmt~h shin 

I) · 1')' 1 14 11urnnn subt'ects were exposPd oYer a smnll an•a urrng . ·• . • · · · . . 1 · ·t · l d 
(·,bout 10 square centimetersl on the forearm L12 su lj('C _sl or !l.l o· 
,;,en 12 sulJjectsl to a water-vapor atmospherP labeiPd wrtlr trrtrum 
oxide II ITO I. A single suhjPcl was rn addrtton _exposed ov.er hts total 
skin nrea while breathing uncontammntf'd a1~. ~b.smplwn of ltl~l­
um oxide wns estimated by nu~~surntef~ts _of tnltll~ll Pxer~•t('~l. 11~ 
urine. The dala from these pxpenments md1cntt'd ,t.h.''l_I,Hm_Jo~.ns . .'d~ 

·b d t ·rum at n rntc .J tinws faster than nH .Hauul_ !~11 1~1ts. 
11~t>~' st~tldies were funded by the Atomic EnPrgy Cc_HnmJssJon ~md 
were c;mdm:ted by the (;cncral Eleclrir Company. lhrhl:rnd. W:rsh· 

in~~! on. 
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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 ass!st in evaluating the h~zard to individuals who might 
handle tntmm, whiCh had promtse of becoming a widely used 
tracer isoto~e for hydrogen. The Department of Energy reported 
that no med1cal follow up was carried out on these subjects. These 
expenments were reported in C.W. DeLong et al., Am. ,J. Roent· 
!(enol. Radium Therapy Nucl. Med. 71, W:lR-104!i, l!l!i·l. 

CATEGORY 11.001, NUMBF.R 121 

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 GOO roentgen. I For compari· 
son, present occupational exposure limits are 75 roentgen per year 
to the hands. l 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. '":'as observed before and after the preparation of an 
Item contamtng 130 lnllhgrams of radium. ThesP experiments were 
funded by the Atomic Energy Commission and were conducted at 
the University of Chicago. 

The objective of the e~periment was to examine the changes 
which .m~y oc~ur tn the f1nge~s of persons occupationally exposed 
to rad1atwn. 1 he left fourth fmger was chosen for irradiation be­
cause the skin i~ fairly thin as compared to other fingers, and this 
finger ts ·:less hkely, to have been subjected to previous trauma." 
M1croscop1c observatwns were made of the fingers before and im· 
medtately 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 co!'cluded with the statement, "It is proposed 
t~at test doses be gtven at higher levels." tCH-3833, Effect of 
~tn~le Dose X-Ray to the Nail Fold Area of Human Subjects, Pre· 
hmtnary Report, July 1947, p, 41 However, no further experiments 
were reported. The Department of Energy reported no medical 
follow up of the subjects. 

C:ATEC:OHV 11.001, NUMOER 12:1 

Human absorption and excretion of tritium 

During 1!150, human subjects were exposed to tritium in several 
different experiments. Subjects were exposed to tritium in air for 
t"u 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 flu!ds was. again followed. In a third experiment, a man drank 
tnttum tn 0.2 hters of water and absorption into the blood stream 
w~ followed. Amounts of tritium administered were up to 3 milli­
cunes. !For comparison, the maximum permissible body burden for 
occupntionnl Pxposure is 2 nlillicuriPs.l ThPse Pxperiments were 
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funded by the Atomic Energy Commission and carried out at Los 
Alamos Scientific Laboratory. 

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 c.ontnining 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
partment of F:nergy provided no further details on this exp!'riment. 
and reported no follow up of subjects. 

CATEGORY 11.001, NUMBER 12u 

Human absorption of tritium by lunf: 
During 1952, three subjects were exposed in five experiments to 

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. 

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 in establishing occupation· 
al exposure standards. The experiment is reported in LA-14fi5, 
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 

Humarr absorption of ingested tritium water 
During 1952, five experiments were conducted 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 data that would 
assist in evaluating the hazard of ingested tritium. Two subjects 
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each drank l.(j millicuries of tritium; the third subject drank li.2 
millicuries in three separate experiments. For comparison, the oc­
cupational body burden is 2 millicuries. The experiments nrc re­
ported in LA-141i4, The Absorption of Ingested Tritium Water and 
the Water Dilution Volun\e of Mnn, Los Alamos Scientific Labora­
tory, June 19!i2. Tlu• Deparlrm·nt of F.nergy rrported no follow up 
on the subjects. 

C'ATE<;OnY 11.001, NliMOF.R 1:1:1 

Rndialion r:rpm;urc• of' nirC'rt'lliS in mu!>lrroom douds 
Tire U.S. Air Force sent numncd planes through radiation clouds 

t"mushrooms nnd stems" I from atomic bomb tests to measurC' radi­
ation doses in th.e douds and to the crews. Til(' 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, from 
May-July 1956. The planes, five different B-57Bs, made 27 passes 
through clouds from six different nuclear explosions, at times from 
20 to 7~ minutes nfter detonation. ]() paSSC'S were earlier thnn ·Hi 
minutes nnd 7 wen• t'arlit'r thnn :w minutes after detonation. 

Maximum radiation dose~ in the cloud W('r<' HOO roPntgens pt'r 
hour. Total radial ion do~Ps to en•w memiH·rs wrre as high as 1 fi 
roenlgPns by film hndgt>. tf'or comparison, the prf'~l·rlt maximum 
annual dosl' for workPrS i:-: :1hout !1 rtll'lll~•·tl: Ollf' c·IH·sl x-r:l)' rPprP­
SPnls 11.112 to 11.111 rot·nlgt•tl. 1 

The ollj(.•ctive ur llw projt•d \\":lS to obl:lill radiation dust• informa­
tion. in the e-vent that :111 "opPrntion:d situation" requin•d flights 
through such cloud~. Tlw inl'uttllal ion was to assist Air 1-'orce com· 
numdg in planning to insun~ tlw "mm;t-t·fft•cti\'P utilization. consist­
Pill with c.:rew safety. of nircralt. in cloud area~.·· 

Earlier ope rat ions had heen t·onduded where dronp aircraft. were 
sent through clouds to ohtain dose information. The report also 
mentions mnnned 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 tht' Teapot rlights, and givPs no refcn•nce to any other pub­
lished n•port on Teapot. The Hedwing flights are described in I'I'R-
13211, Preliminary Heport, Op••ration Redwing: Early Cloud Pene· 
!rations, Armed Forces Special Weapons Project, May-July l!l51i. 

On November t;t. 198G. the Subcommittee chairman released this 
docunwnt to make it available fur a hearing before the Senate Vet­
l'ram; Affairs CommittPe the following day on compensation f(Jr 
velt.>runs exposed to atomic tt•sts. TllP docunwnt was deseribl'd in 
~:nhsPquPnf press nccounts. 

The llr>partrnent of Erwrr:y rt>ported no medical follow up on the 
exp115ed nircrews. llowevf'r, subsequent correspondence between 
the Subcommittee and the Defense Dt>partment provided more in· 
formation. The Defense Nuclear Agency !DNA I reported that seven 
or the Hedwing crPw memhPrs recPivPd doses greatPr than five rem 
by lilm hadge, allll were notilied by the Nuclear Test Personnel 
Heview tNTI'RI, a program to identity veterans exposed during 
atomic te,ting. Under this program, persons with exposurPs greater 
than five rem per year are notified and encouraged to undergo a 
spP<'ii11 ph_\·sicnl t•x:11ninntion at the" nPrur>st VPternns Administra-

2!l 

lion 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 tire 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. l'irkitt., Director, Defense Nuclear Al(tmcy, to the Subcommittee 
Chairman, December II, l!lH!i.l · 

In December l!lH!i, Chairman Markey joined with Senator Cran· 
stan to r·equest a General Accounting Office investigation on 
atomic cloud fly-through operations. GAO was asked to 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
pnrt ment. has conducted on all personneL 

CATI-:COHV ll.lllll, NlJMIII•:n t:H 

/lcuhmwtiut• nwl('riul plal'l~d 011 human s/,·in 

In l!l!i:~. Foster D. Snell. a consult.ing firm, plt~l'l.'cl ~.vntlwtic ra· 
dionctivP soil on the palms of over ont• hundred ltttlllilll subjPds, 
and l·xaminPd tlw ability of diffeTent cleaning ag1•nls to rl'tllll\'P till' 
raclioacti\'f' material. Tlie objt..•ct.ive of this cxiJPrlnH'Ill was 111 dl'h'r· 
min1~ tlw el'lidency of various ciPnning ngl'nts in n·mo\'iHg rndioal'-
tive contaminants from "human skin :llld hair." . 

'l'ht•se experiments wN·e performed for the Clwrnil'al and Hadio­
logical Laboratori<'s of the Department or the Army, mrd wen· re­
ported in a U.S. Atomic Energy Commission technical publication, 
Removal of Radioactive Contaminants from Human Skin, NP-4!!:15, 
June l!i. 19!i3. It appears that nt least part of the rPason for con· 
dueling the experiments was to provide information that could be 
used on a battlefield during a nuclear exchange, since tlwre is a 
reference to decontamination "from the point of ViPW or the soldier 
in the lield." INP-49:l!i, pp. 16!i,W6l 

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 contaminn· 
lion was then washed off with various cleaning agents, and th<> 
skin counted again to determine efficiency of removal. Initial ex­
periments were conducted on metallic surfaces, then on rabbits and 
pigs. Preliminary work was olso done on hair removed from 
h11mnns, and then on IIi human subjects. Most or this work was 
done with a suspension of "synthetic soil," a mixture composed 
chielly of soil, sand, and clay, mixed with fission producL,. Some ex­
periments were performed with synthetic soil which had bpen irra­
diated in a nuclcnr reactor, synthetic soil mixed with Carbon-14, or 
a sample of soil from the Nevada test site. ThesP 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,!HHJ counts pPr minute were plnced on subjects' forPann~ or 
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palms. These experiments showed that it was most difficult to wash 
radioactivity from palms, and most suhsequl'nl experiments placPd 
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 2!1,000 counts per minute, on subjects' palms. A variety of 
detergents and hand ere'""" were examined for their ability to 
remove the radioactive contamination. One set of experiments was 
conducted with "radiolol-(ical w:.rfare agents," composed of small 
pellets of zinc bromide which contained radioactive Tantalum. 
Droplets containing I a,OtiU to 4!1,000 counts per minute of these 
agents were placed on Uw palms of six human subjects. 

One set of experiments was <'onductod with employees at the 
Monsanto Chenucal Company's Mound Laboratory, Miamisburg, 
Ohio. A mixture of contaminants containing alpha emitters, and 
not further identifiod, was placed on the palms of four employees 
and detergents tesll•d for removal. In addition, detergents were 
tested on the hands of three other employees "whose hands were 
contaminated in the normal cour'<• of work." (NP-493:., p. 1!i21. 

Except for the expPriments at Mound Laboratory. the Depart· 
ment of EnPrgy has not been abl<· to id<'ntify where these experi· 
ments were co11ductpd or how the IIX human subjects were ob­
tainerl. Suhjects were male and ll•malt•, and ranged in age from IH 
to tifi. Th£> Department of En('I'J!Y rPport£•d no medic:tl f(lllow up on 
an)' of thl'S(' sul1j<'cfs. 

1'1\TEI;CIHV I 1.1111\, NtJMIIEH tR:I 

Afedit·n/f(J/Iml' IIJI .-;tudi('s 

In it~ fnrtshePI on this prnjt•d, t I If' Departnwnt of EnPrgy dP­
scribed follow up studit>s lu assess the lu11g runge health of Sl'verul 
different populations which have been exposed to radiation. These 
studies have been lunded by the Atomic Energy Commission, the 
Energy Research and Development Administration, and the De· 
partment of Energy. Some of them started in the 19!i0s, and they 
continue at present. The studies are being carried out at the Ar· 

· gonne Cancer Research Ilospilal tACHRI, Argonne National Labo· 
ratory. The studies are described below: 

1. For 20 yea•'· "joint study of more than 400 persons bearing a 
considerable lu '"·' burden of rndium has been under way. Most of 
these persons wen· painters of the radium dials on luminous 
watches at various plants in the Illinois River valley region during 
1920-l!l:lO; otlwrs t·eceived radium chloride by injection or orally as 

·a medical treatment between 1!120 and I!l:t:t. Persons with a consid­
erable bodv burd<·n of radium were found to have charncterist ic de· 
feels, dt•sll:uctive clwngPs. and tumors in till' skeleton. These stud­
irs include nccur:11t• estimates of' the body content of radium by 
using a total body counter; through analysis of the expired breath 
for the gas rndon, a radium decay product; hy lilrn exposure from 
SUbject' bodies: and through StudiPS Of the blood to reveal if de· 
structive or malig11nnt changes have taken place. 

2. A long term follow up study is under way to examine about 
1000 cllildn•n who '':f'n• P.xpo~en lwfore hirl h to x-rnys during pelvic 
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examinations of their mothers: This study, which extended over 
about 25 years, is described as Category 11.001, Number 83. 

3. A follow up study is under way on patients who had received 
radiation therapy lor 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 
undPr support from the National Institutes of Health. 

4. During the l!J:.Os, 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 I he thyroid. All or 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 thyroirl gland or 
portions of it had been included in the radiation field. 

CATEGOHY 11.001, NUMBER IRG, PART A 

Human inNestion of full out 

Concern about problems from the ingestion of fallout lerl to stud­
ies using n·al fallout from the Nevada Test Site; simulat"rl rallont 
particles that contained Strontium-H5, Barium-1:!:!, or CPsiurn-1:!.1; 
and solutions of Sr-HG and Cs-1:!4. During l!llil to l!lli:l, real :.nd 
simulated fallout and solutions or strontium and cesium were fed 
to ltl2 human subjects. Absorption and ret.,ntion of t.lw inl-(ested rn­
dioaclivity was mPasurcd by counting thp bodies of ~uhjPcts. Tlwse 
experiments were funded by the Atomic Enrrgy Co111111ission and 
were carried out by the University of Chicago anrl the Argonne Nn· 
tiona! Laboratory. Subjects were university studcnt.s or n_wmlwr!-i ol 
the rPsPnrchers' staffs. 

SPvPral diffprent fallout. or sirnulnt.ed fallout mniPri:ds \\'PrP pre­
pan•d. One set of experiments used microscopic spheres of radioac­
tive strontium, cesium, or barium. A total of 27 volunteers ingested 
the spheres. Transit time of the spheres through the gastroinlPSti· 
nal tract was measured by counting excreted matter. A second set 
of experiments used real fallout, obtained from t.he Nevada Test 
Site following land detonation of the nuclear test Smilll fioy, on 
July 14, 1n62. Fallout samples were placed in g"latin capsules and 
were fed to 10 subjects. In these and subsequent experiments, re­
tention of activity was followed by counting subjects' borlies. 

Two types of simulated fallout were also prepared. They were 
distinguished by the size of microscopic sphrrPS usPd, whiCh simu­
lated the size of fallout particles close to or far from the site of d<'t· 
onation. 21 subjects were fed simulated local fallout, and 22 simu­
lated distant fallout. Finally, 22 subjects were fod solutions of 
strontium or cesium. The nmounts of radionctiv£' material fed to 
subjects in all experiments ranged from 0..1 to ~.!l microcuri<>s of 
Struntium-Xfi, or ().f) to 14 microcuriPs of Cesium-t:~-1. Tlwsl' \'alu<·s 
can be compared with the maximum permissible occupation a! body 
burdens of fill microcurips for Stront.ium-Kf>, and :w milTorurit•s l"or 
Cesium-IB4. 

The Department of Energy repo-rted no long term medical follow 
up on these subjects. These experiments wore rPported in n scientif­
ic pnpc1·, (}.V. LeRoy et nl., IIPalth Physics 12. •l.t!l··-17:1, l!l!it\. 



CATF.OOHY 11.0111, NUMHEH lfJ.Ii, l't\RT 1\ 

Lanthanum-140 administered to humans 
The paper cited in Number 186, Pa~t A, G.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, 1!163, 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 exp!'riments alt.,mpted to 
measure the extPnt of such variation. 

Subjects were fed lU or 20 microcuries of Lanthanum-1-10. tFor 
comparison, the maximum pPrmis~ihle body burden for ocqJpation­
al exposure is 10 microcurit:>s.l Movenwnt of this substance through 
the body was examim·d by coll0ct in~ kcal samples and counting. 
Subjects were patients from thP rlinical program at tlw Oak Ridge 
lnstitutP, and rnnged in n~e from i In 'iii. t\11 suhjeds were sciPded 
because they had normal intPstinal tr::1df'. which wt~n· nol aflf~decl 
by their diseasl's. Subjects thus ren•iv,.>d "" rnrdical Ut•nPiil from 
the t'XpPrirnent. To mensun.> variuhility in individualf:, H f:uhjl'dS 
\\'t'H' I'Pd lanthnn11n1 twicC', and nnl~ w;1~ I'C'd thrPe linH'!". 

CATEGORY 12.001, NUMRER If, 

Strontium and calcium injected in terminal cancer patients 
The material which the Department of Energy submitted to the 

Subcommittee on this project included ANL-!i104, a 1!15!1 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 Isotopes 4, 144-1!i:l, 1!l!i!l. The Department or 
Energy did not supply this reference, but the Subcommittee ob­
tained a copy of the original through the Library of Congress, Con­
gressional Research Service. 

In th£>se particular experiments, radioactive Cnlciurn-4!i or Stron­
tium-Rfi were injeclE"rl into twelve terminnl cancer patients, and the 
distribution of each substnnce in tissue and bone was determined 
at autopsy. ThPse experiments were carried out at Columbia Uni­
vPrsit.v and the Montefiure Hospital, Bronx. New York. 

The objective of thPse experiments was to mensure the absorp­
tion by different parts of the body of st ronlium, a product of nucle­
ar fi~sion and a component of nuclear weapons fallout. In order to 
hPip PYnlu:ltE" thP lw1arrls of strontium to lmmnns. tlw PXpPriment-

ers desired to determine the retention by different tissues of stron­
tiUm compared to. calcium; strontium mimics calcium chemically 
~nd concentrates In bone. As the scientific paper explained, sub­
J~cts ~ere chosen so they could be autopsied fairly soon after injec­
tiOn. Smce autopsy a_nalyses were employed, til!' patients were, of 
necess1ty, of hmtted hfe expectancy with cancer involvement and 
cannot be considered as normal healthy adults" !Schulert ~t al 14G I . ., 

Ten patients_ were. injecte~ with about l.G microcurie per kilo­
g~am body we1ght of Strontlum-85, and about 0.4 microcurie per 
k1logr~m of Calciu':"-45. Total doses would have been 64 to 114 mi­
crocun~s of strontium, and 17 to :!0 microcuries of calcium. For 
com~ans~m, the_ occupational maximum permissible body burdens 
are (,2 m1crocuru;s for Strontium-85, and 200 microcuries for Calci­
um-4:>- These _pat1e_nt;s lived from 3 hours to 124 days. An additional 
terrnmal pat1ent _InJected with ~trontium ·only survived for 251 
days, ~nd one patient lllJected w1th calcium only survived fur 9{;() 
days. I atumts ranged 111 age from 4!1 to 72. 

CATI>~C:OHV 12.001, NUMBEH tnB 

Techndium adminisf(•red to humans 

During I!Hif>~ Technetium-!lfi lmrtantableJ and .!)(i W<'n' ~\dmini"s­
tere~ to H subjects .. Hetent.ion uuci :Jbsorplion or ll'dliH.'Iilllll Wt.•n· 
n.wnrtored by countmg the bociics of subjPch; nnd by t:ountin~ {•xcn•­
twns .. Doses wert> .administered to subjects <ll tlw Uni\·l'rsitv of 
\Vashm~lon, c?unt111g was carried out hy lhl· l'cwific Norlh~vt~sl 
l~nhor_·atory, Ru~hlnncl, Washington. The Atomir Energv ( 'o~r 1111 is­
su:l,l Iunde~ the work of thl' Pacific Northwest Laboratory. 

I Pchn<:tnrm 1s a product of nuch~ar fission and i~· ·pn•sent in 
r~\llwr hrgh concentrations in wnsle~ from nuclear r·cactors. At the 
tIll I(' of these experiments, technetium wns Ueing separated from 
nuclear _wastes at the fpderal facility near- Richland, Washington. 
In. nd~1l10n.' lechnetrun~ wus also used for medical diagnosPs. The 
obJe~tJve ~~~ these !!Xp(•_rrments was tn oblnin information on the re· 
tent1on of t<er.hnellum 111 the body, to help assign occupntional expo: 
sure lm11 ts. 

~·our subjects were injected, and four subjects wt:>re red techneti­
um: Each subject received 20 microcuries of Tc-%m and tin micro­
cu.nes of Tc-96. <For comparison, the occupational maximum per­
miSSible body burdens are 70 microruries for Tc-!l!irn and 10 micro­
cunes for Tc-9fi.l Samples of sweat. plasma, tears, urine and feces 
were collected, and observations were made for up to no days on 
some subjects. . 

These experiments w~re reported in a scientilic paper, T.M. Bens­
ley et al., Health Phys1cs 12, 142!i-14:tfi, 19!i6. The Department of 
Energy reported there was no long term follow up of these subjects. 

CATE<;OU.Y 12.001, NUMnER 110 

Promethium wlminislercd to htl11ln1ls 

In _l!lli7, Promell~ium-14:1 was administered to 1,1 subjects. Ab­
sorptiOn and retentwn wt:>re followed by eounling the bodies of sub­
Jects. nnd by measunng the ndivity in blood and excretion sam-



• 

pies. (i suhjects were injected with pronwthium and obsc•rved for re­
tention. 2 subjects drank orange juice with promethium in solution. 
6 subjects were injeeted with promethium and then injected with 
the chelating agent diethylenetriaminepentaacelate tDTPAl, 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 r<>ceived 0.1 microcuries of promethium. Two 
subjects drank Ill microcuries of promethium. Administered prep­
arations wer" mostly PN-143, but somP Pm-1<14 was also present. 
Little pronwthiurn was relnitwd by th<> two suhjeets who drank it. 
llowPver, :.hout half of tlw injPclPd proniPthiurn deposited in t.he 
liver within a few minutes, and most of till' n•rn:1ining promethium 
deposited in the bon" within the next !i hours. Subjects were fol­
lowed for onP .\'Pnr, during- which this rlistrihution remained un­
changPd. Tht> ene(·ti\'f!fl(>SS of DTPA in enhancing excrt'tion of pro­
methium declirwd wil h lime: When llTI'A was irrjected :10 rninutf's 
aftP.r prom,.thium. it removed !HI perrr:>nl of the radioactive materi­
al; after~~ hnurs, it rernovPd only ~!) pPrn•nt: and nftPr RO days, it 
remo\'Pd only :, peiTPnt. 

These PX(lPriments W('J'e reported in a sciPntific papPr, II.K 
Pnlnu•r, I.C. N~lson. lle:dlh l'hysies IX. :,;J .. );J, 1!1711. ThP Depart­
ment of Enp1·gy n•poded llwt no follow up was CUJH.IuclPd l>L·yoiHI 
tilE' nn£> y£>ar obsl'rvatiun after thP experiment. 

C'ATEt:ouy 1~.0111, NtlMilEU 111 

Phn...:Jlhoru . ..; .1.! injC'I"fnl into human.<> 

During 1%:!, live subj<•ds were injected with Phosphorus-:!:!. 
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 dis<·asPs. The other two subjects were injected at the Swedish 
Hospital in Seattle for purposes only of calibrating equipment. 
These experiments wr•re funded by the Atomic Energy Commission 
and carried out by the Battelle Memorial Institute, Richland, 
Washington. 

ThP rPusnns for c:trrying out these exrer-iments were described in 
a sciPntific pnper: 

Fi"h ancl wutt·rfo"l 1h:1! !'l·t·d i11 the l'ulumbia Hiver cluwnstrcam from thP !Inn­
fun\ n·al."torf' a~,.·,luitt' Sl•lll'' rarli1muclidtos that cnll'r the rivr•r with the efllul'nl wntt~r 
111 :1~-l' an1\ ti;,zn ntf•\li• prinl"ip:tl nudid••s fttund, mnl suckf>rs and whitdish u~u­
ally nmt:tin Ill!' gr1•0111":<l • om·,·nlnllion of l_h(•.'-'f' nudidl'"· SirH"t' .c;portsm('n ohtain 
und t'al tlw w~rt~>rl"o\\l and fish !rom tht· ('o\umhin Hivcr helow llanfnrd, a method 
or mt•asuring I hi' low 11'\l'l h•Kiy bnnlt·n of I hPSf.' nudidP~ in humnns is fll'eded. Since 
tir..Zn is ;1 J.!:llllma Ptnillt•r. hod_, hurJt·n~ dnwn to I m· lnunocuril•l n.m easily lw 
nlt':t~lll•'d in :1 wlr••l•· h· .. l• .. ,,_,,,,,., Ftl'-lt·r 1:~1 h:1s dr"'tTihl'd nn I'Xfu•riiHI'I\t in whieh 

a suhjl•Ct ate a wt•ekly me:.~l of whit('ri-"h and the accumulation of the (;;,.zn in the 
body wus studied. :l2-P dot>s not emit a (.!:Jmmn ray and it is much mon• di!Tirult to 
nwasure. This paper df'8Crihes a nwthod by which body burdens of :l:t-P down to ·10 
nc can be measurf'd. !II.~~- l'nlmer, Hf'nlth Physics 12, fiOfi-liiiH, !!Hili. n .. ren·nces I 
and 2 ure publicntions designnted IIW-Htl!l!H, I!Hi·l; and IIW--Si\-:HJ!ill, I!Hi:l. Thesf' 
nrl' prohahl_v t\tomic EtH'rgy Commission documents. I 

One subject was injected with 425 nc of P-:12. A second subject 
was injected with fiQ(I 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 
ate radioactive fish: 

One r('asorr ror developing a sensitive, in vivo countf'r ror :1:~-P was to mNtsure­
people who ent Columbia River lif'lh. The signilicnnc:e or this intakE' with relntiun to 
Hu.• maximum permissible body burdiO'n has been di::~cus..c;t>d in anotlwr puh\icntion. 
(II l<~ive subjt•t'ts att• :r. lb cnch of whitefish which hud bPen caut-:ht in tlw Columhin 
Hiver. Allf'r allow inK I day lOr obRorplion uf the :1:!-Jl, the suhjN·ts wen• 1111'.:\:;un.•d 
for :w min with the [radiation! counlt"r and showed body burdt•ns of/(), 110. ~!1, i~. 
and !I:J nc. . Tlw mnximum permissible b-ody burdPn ror orcupationnl Pxpusurp i.e; 
lifJOO nc.: !Ibid., li07. Ht'h•rpnce I is IIW-HO!I!Il.J 

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

C:ATF.C:OHY 12.001, NliMHEH 12H 

Humans inhalrcl tritium 

During l!J!iO, six suhjpets Pach inhaled "a fpw" rnillit-urit·s of' tr·iti­
unl. -~For comparison, tlw maximum pPI'IHisf'iblt• mTIIJl:ll iPn:d hody 
burdt•n for tritium is~ millicuriPs.) Tritium eotH'Pntralifln in urinP 
wns monit1ned for the following IS days. Tlwf:P l'XfJ"rirnt•nts \VPre 

fundl'd hy the Atomic Energy Commission and wpn~ t'nrri1·d out nt 
the Los Alamos Scientific Labomtor·y, New Mexieo. . 

The objective of this <>xperiment was to investignte tiH' ratP of 
nppearance of tritium in urinP. This knowleclgP would lwlp in the 
l'slablishlllcnl uf occupulional exposurP limits. No l"ol\11w up on 
these subjects was reported. 

CATEC:OHY 12.Cih:l, NtJMIUO:U 17-1 

Uadiondit•f' maft•rinl mlministerrd to IIIJnHW-~ to ('(lhhral'' l'tfltrfJ-

1111'111 

Between l!llifi and 1!!72, H individuals were involved in 1:1 diiTcr­
ent human experiments. All eight were employees nf the Idaho lJi­
vision of the Atomic Energy Commission. In four experiments, sub­
jects inhaled Argon-41; in nine experiments, subjects swallowed 
capsules containing· microcurie amounts of radioactivity. These ex­
periments were funded and carried out by the Atomic EnerKy Com­
mission. 

The objective of this experiment was to calibrate instrumPnL" 
that measure radioactive substances inside the human body; such 
instruments are usually used to examine workers accidental!~· ex­
posed or hospital patients receiving radioactive material for 
diagnostic purposes. A secondary objective of the experimPnts was 
to examine the metabolism of radionuclide~ ingPstf'd or inhaiPd hy 
humans. 

Some of thef'e Pxperiment~ were reported in scientific pap1:rs. ln 
ltw first spt of Pxperinu•nts, mw suhject wns f{•d one microcuril' of 
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Manganese-54; another subject was fed an unspecified amount of 
Iodine-131 (J.I. Anderson and D.U. Olson, Ilealth Physics 1:J, 71!!-
732, 1967). In a second set of experiments, individual subjects were 
fed :J.5 microcuries of Cesium-132, 1.9 microcuries of Potassium-42, 
or 1.1 microcuries of Manganese-54. In addition, 4 subjects inhaled 
Argon-41 in amounts of 1.3 to 2.2 microcuries ID.G. Olson, Health 
Physics 14, 439-447, 19fi81. In a third pxperiment, one subject was 
fed 1.5 microcuries pach of Cobalt-GO and CPsium-1:!7 1.1.1. Anderson 
and D.G. Olson, Health Physics 2:J, 325-3:12, I !lnl. 

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

OTHER SUR.IECTS 

WherE" somf' or all of the human subjects nre likl•ly to be vulnerable to coercion or 
undue inOuence. such as persons with acute or seve-re physical or mental illness, or 
persons who me economically or educationnlly disadvantnged, appropriate addition-. 
al safeguards must be included in the study to protect lhf' rights and welfare of 
t heSf:• subjects. t4!'1 FR 41i.l I II 

It should l.t· noted thnl undt'r lhPse rl'g:ulations. the exrwriments previously de­
scrihc-d with prisoners, and which used minors A!' subjects, would have been strictly 
prnhihitf:'d. In nddition. many ofhl'f exp1•rinH"nls used pati~>nts with s£'vere illnesses 
or who were disudvanlll~t·<l. nnd lllf'rt! is no indication thnt saff'gunnls Wl'rf' incorpo· 
rah•d into tlw expeorimPnts to proiPt'l th€'!'1f' subject!'!. 

0 

APPENDIX 

Cunn.:NT Ff:m:RAJ.Ib:t:uLi\TinNs oN TilE l'aoT.:t·TinN m· llt!MAN StiH,JE<"l'R 

Curn•nt regulations on the ust> of hum;:m suhjt•ct5 for t·xpE"rim<'nls an· descritwd 
in Tillt• .tr,, Code of Federal R<'~ulntions. Part .tfi 1.1;, CFR .lli'. rL•vi:'t'd :1"' 1•f Ortohpr 
I, l!H~:'", Tht'SP n·~ulation!" call for spE'cinl requirt>nwnt~ wht'll pri"'"lll'r~. ~·hildrl'll. '''" 
otllf'r spt>l'ilil'd calf't.:"Orit-s of pt>rsons nrP us"d ns suhjL•cls. 

<:ENEBAJ. I'ROVISIONS 

Exprrinwnts on humnn suhjects must satisfy the following nitnin: 
II) Hisks In suhj£'ds should he minimizl'd. 
t:!J Hisks In subjPcls should l><' n•usonabh• in rf'lntion to nnticipakd lll·rwlih. :•· 

tlu· impurla/H't' of tlw knuwl~>dgt• tlml nmy l't'asnnabl)'lll· PXp~"t'll•d In 1~'"1111. 
t:IJ Suh_iPl"ls slmuld lw ·"~"ll'dt•d in allP'IIIilahlt• m;mrH'r. 
Ill lnfurnu·d eull>'t'lll shall hi' ~~~~~~:ht I rum P:wh pn>·ipi·t·ti\t' ·.ul•j•·C"I •11 till' su!.jl-1·1 

lt·gall)" aut hurizt·tl n•prt''it·nt:ll j,-, .. lnformt•tl t'om·t·ut indudl.'!' a dt·at dt·...:t•t ipl i••n • ol 
tlu• ri:-:hs and ht·nPfits nfthl' t'Xjli'l'iiiiPiltalt••·nt·~>dtn·t·.l·l:i ('Fit 11; It tr 

l!itmit·dit·al nr ht•h;l\'ittral n•st•:trt'h 111:1\' in\·nln· pri··"lll'l:' :•·· "'tt'•i"l'l '"'h it 1lw 
f11\1'(H1St' tlf !ht• JII'O(lllSt•tf I'!'St'OIII'h is (tr: . 

1\1 Stlld_\' lfll' pnssihlt• l'l\W'l'S, pfl(•t"(S, 111111 f'l'!ll'l'SSI'." nf' iiiC:lll'!"l:tlio>tl II/ ool t·rirnin:tf 
lwl•nvitn·: 

t::!J study prisons as inslitutilllral strul'lun·s ,,,. t•risonprs a~ iru·:rrt'l·r:·,,,.,f pt•r"••ns: 
1:11 t'tiiHiul't rt'st':!rc.:h on corulili•ms p:~rlicttlad,v affi·din~.: ttri.-:c•lll't·s :ts n t·l;rs..; tli11· 

t·x:unplt·. v:.ccirw trials or otlwr n·st·:uTh 011 IH'p:rtitis, wlrid1 is mm·1·. pn·\·:tl~>nl 
anwng prison1•rs thnn till' gf'nt'ral populntinnl; 

1·11 t·xamim• practices, both a(.'Ceptt·d and f'XJIPI'imenlal. whil-h h:n·t· tht· inlt'nl and 
re:1sorwhlt· probability of imprnvi11,:: tlw lu•nlth ur wpfl.fwing ol' tl11• ~uhjt·l·t. t.l:i FH 
.lfi.:tllli I 

l'lllt.nrn:N 

A d1ild i~ nn i11dividual wlm h:rs not :1llai111'd tlu• 1••1-(al a1:t• f,,,. t'tlnst·••t let tn•:1l· 
nwnts or procl'dUrl's involvt•d in llw rt'l:H'an.:h. undt•r tlw npplintl•l<· laws n! tht·lol·a· 
lion wlwn• llw rC'sParch is to bl• cmuluded t-1.ri FH .1fi.lll:!t 

A child mny bt• U!'ied as a suhjt•ct only upon n·ct•ipl of' pt••·mis~inn from :•nH•nls 
and n~Sl'lll f'rum lht> child, urnl•·r t•onditions whPn' tin• child is jtull-(l'd c.:np:.hiP ol pro­
viti in!-( :IS!'iPill l·lf• fo'lt -tli lOKI. II' pt•rmissiun unci :JS~PIII :Jrt' nhtaim·rl, n•st•:trl'h t':111 lw 
col!dud<•tl only if nrw nf tlw li•llnwing: ('(Hlditions i~ nu·t: 

I l J Ttw n•st·nrdt post•s no J!l'l'alt•r than minimal risk q;, FH -lli.-1111 t. 
tll Tlw rl'st·nrch pn~senls mon· than minimnl risk, hut th(' pnwt'tlun· holds out 

the pruSpt•t:l nr tlirPd lwnt•fil for !Ill' individ1ml suhjN·t or is likPiy It I t'ulllrihul1• In 
the !'uhjt:'t·t's Wt'll-lwing t-!!"1 FH lfi.-ltl!"tl. 

t:tt Till' n•st•art'h pn·~t-nl!' mon• th:1n mininwl 1·isk, dot•s not hold out tiH· l',..''l"'l'l 
uf din·t·t ht•Jwfit to tiH' suhjed, hut tht• tnot·t·dun• is likl'l.Y tn yi .. td J.!I'IH•r:dil:tld .. 
knowiNig<.' nhuut tlw suhjpt·t's disor·dpr or condition which is of \'ilnl inrpor1:mn• lor 
uruln~lantling tht• disoniN or l'OIIditionl·l!'o FH -tli .. JOtil. 

!·It 'l'lu· n•sf':!rdl pn·st•!tls" lt·:t~llnaht .. opportunity to ftu·tlwr till' tutdt•t·..;t:urdirrt:. 
pn·vt•nlion, or aJI,·vialitlll ol a ~t'rim1s fll'ttblt·m ;~!li·t'tiltJ.! tlw IH•:•ltlr tll' ,wt·ll;tr~> ••I 
childn·n t-!!"1 FH .Jti.lii7L 


