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SECRETARY ORDERS REVIEW ON POSSmLE RADIATION TESTING 
-

Secretary of Defense Les A spin today asked the Secretaries of the Military Services and 
the director of the·Defense Nuclear Agency to undertake a comprehensive review of all files and 
data bases dating back to the 1940's that may contain infonnation on radiation testing on humans. 

Secretary Aspin said, "I am concerned about reports that human beings may have been 
used in conducting radiation tests without their knowledge. I want to make sure we explore all 
avenues to uncover any information held by the Department of Defense that may shed light on 
these allegations and that we are completely forthcoming with our findings. We want our veterans 
and civilians to know how seriously we consider this matter." 

Secretary Aspin is committed to insuring that an aggressive program is established to 
determine if the Department was involved in the use of humans for radiation testing without their 
knowledge· and has appointed the Assistant to the Secretary of Defense for Atomic Energy, Dr. 
Harold Smith, to coordinate the review. Secretary Aspin wants to insure the Department of 
Defense cooperates operily and fully with the Department of Energy in this effort. 

-END-
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Grumman to Retrench Further 
By Jamc~ Bernstein 

Grumman Corp. is expected to announce plans to 
(urther scale hack its operations on Long Island and 
in other parts of the country, senior company officials 
said yesterday. · 

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

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

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

Pearl Kamer, chief 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 type of work at Calverton 
or consider closing the plant, which is owned by the 
Navy and leased to Grumman. 

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

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

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

In the most recent budget round last year, the Navy 
canceled a program to significantly upgrade Grum­
man's EA-6B electronic jamming aircraft. The up­
grade could have meant at least $6 billion in revenue 
over a decade. The company's F-14 fighter program 
also received a relatively small $188 million project 
for upgrades, a far cry from the heady days of billion­
dollar purchases of new Tomcats. But the Pentago11 
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 ap­

points a task force to study some problem, 
delay appears to be the objective. This seems 

not to be the case with the federal task force on 
radiation assembled by the White House this week. 
"S~purred by stories-some of them armmd for a long 
time-of government-financed radiation-tolerance 
experiments on human beings carried out from the 
'40s to the '70s, the Clinton administration has taken 
the problem in hand and set a schedule for action. 
'The work may take m.a.Oy months or even years, but 
a straight course has been set. 

The task force will be made up of representatives 
from the departments of Energy, Health and Human 
Services, justice, Defense and Veterans Affairs, the 
National Security Council, Office of Management and 
Budget and NASA. The ClA 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 informa­
tion on all the experiments, locating the individuals 
who were the subjects of tests, determining whether 
the subjects had been fully informed of the risks and 
had given informed consent and assessing what 
damages, if any, they have suffered. Policy matters 
concerning the kind of damages that merit compen­
sation and the form the compensation might take will 
'll'-'n h.u ~•••diorl t:'or. a ...... .,, .... ln u .. b .. _;_tLL- ~~~.o._ £"1_,.,;,......__ .. ~ .......... 

say very few actual injuries resulted from the 
studies, should subjects be compensated neverthe­
less because they were misled? Should even those 
who gave ~nned. 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 suggest 
a more rigorous ethical examination of the cases is ir. 
order. Some terrible things were done here by 
people who knew better. The choice of subjects 
~ong 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. 
Acknowledging that debt is the first step. The task 
force has an enormous moral responsibility to sort 
out what happened so that Americans can face the 
truth and learn from it and the government that 
=~~~~~aged and countenanced· these ;,cts 1:an, ·where 
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Also present w~re. John MeDon­
neil, 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, chainnan of Hughes Air­
craft Co., which is selling the Saudis 
an $800-million computerized air­
defense network. Invited but unable 
to attend were representatives of 
Raytheon Corp., which is selling the 
country Patriot antiaircraft missile 
batteries. 

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

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

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

The biggest fear 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 first ones to be 
delivered in mid-1995. 

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

Secrecy's 
Radioactive 
Legacy 

Disclosures_ ~f secret radiological re­
leases and medical tests ·carried · out 
decades ago are coming so thick and 
fa~t. ~d yet with so little detail, that the 
pnnapal result is confusion. If outrage is 
warranted, where should it be directed? 

Among the general public, there were 
at least four types of exposure without 
knowledge and consent. 
- Perhaps 1 ,000 people were involved 

in medical tests. Lumped together in the 
recent revelations are experiments of 
probably little or no risk, which used 
radioactive tracers to study various 
body systems, and experiments on the 
~ffects of radiation, which apparently 
mvolved doses known at the time to be 
dangerou~. In the former category are 
the experunents in which retarded boys 
at the Fernald State School were fed 
radioactive iron and calaum· in the Iat­
t~r, injections _of. plutonium into 18 pa­
tients and radiation of prisoners' geni­
tals. 

There is insuffiaent evidence to judge 
how great the medical risks were, or 
were then thoug~t to be, or whether any 
o~ these expenments promised suffi­
aently large scientific payoffs to justify 
h~~ experirnent.1tion. The apparent 
v10lat1ons of the Nuremberg Code 
which requires volWltary consent and 
protection of subjects from "even re­
mote possibilities of injury, disabilitY or 
death," and of the Hippocratic stand~d 

\ "first, do no harm," will have to ~ 
~eighed against the fact that full and 
ir_Uorrned consent was more the excep­
~on than the rule in medicine at the 
tlrne. 

Nonetheless, one aspect of these ex­
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. ment.Ll patients, indi­
gents, blacks, pregnant (wunanied?) 
w~men who were soon to give up their 
chtlciren for adoption. Whatever re­
searchers ~lieved the risks to be, they 
chose Fernald School for their experi­
ments. not E.xeter. 

In the second category were delib­
erate secret releases of radioactivity at 
Hanford, Oak Ridge, Los Alamos and 
Dugway (Utah), carried out by the mili­
tary and the AEC in the course of 
studying radioactive fallout and thea 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 l?<'pulation were apparently not even 
esumated. 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 
t~at resulted· ~om almost Wlbelievably 
slipshod handling of radioactivity. Near 

. Hanford, in just the worst three years a 
quarter of a million people were e..~ 
to nearly 700.000 curies. That's 100 
times more than one of the secret tests 
th_at have been capturing headlines. Oak 
Ridge may have been as bad. The emi­
ronmental cleanup is going to take 
decades. 

Ill vall, lllt::>e I t:Jt:d~~ l..<JII lJC rll" 

tributed to ignorance of the dangers of 
radiation and in part to the real ;Jnd 
perceived urgency of the Soviet threat. 
But onJy in part. The rest was appalling 
management made possible by the im­
pregnable secrecy in which the AEC and 
the military operated. 

Finally, there were the atmospheric 
bomb tests. They belong on the list not 
only because of the effects on those 
immediately downwind but because they 
were part of the AEC's long crusade to 
convince Americans that radioactivity 
was beneficent, friendly stuff. At one 
low point, the commission actually pro­
posed to measure fallout in "sWlshine" 
Wlits. 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 voluntu-iJy 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 to 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 Wlpleasant 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-foWlded 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-hWld.red-billion-doUar 
cleanup is part of what can be learned. 

The writer is a senior fellow of the 
Cormcil on Foreig11 Relations. 

- .! . \' 
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December 14, 1993 

The Honorable Les 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 Accountinq Office to 
re~iew relevant documents of both the Departmetit of Defense and 
the Department of Energy. During the course of its 
investigation, the GAO uncovered references to 12 addition~l 
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 
proqram and four were related to atmospheric radiation trackjng 
research. 

I am forw-arding 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 their 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 
infonnation about the radiation releases. 1l'herefore, I do not 
believe that it is currently possible to determine whether 
civilians or workers were unwittinqly exposed to health-dam~qing 
doses of radiation, or if there was significant impact on the 

9969~ 
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environment. However, I believe it is incumbent upon the 
Department and Congress to review all relevant information in 
order to make these determinations. 

I am asking the GAO to continue their investigation 
concerning ·all planne.d releases of radiation by agencies of the 
u.s. government. I am sure that you will do everything in your 
power to ensure that GAO has the full cooperation of non 
employees. I encourage you to make the review and 
declassification of documents rega-rding 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 t'orwarding a copy of this .r·act 
Sheet to Secretary O'Leary. I am encouraging her to make this 
~ffort a top priorjty in DOE's onQoinq "openness initiative." 

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

Best regards. 

JHG/ck 

Sincere!~ 

oh Glenn 
Chairman 
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U.S. HousE OF REPRESENTATIVEs, 
SuncoMMITTEE ON ENERGY CoNSERVATION AND PowER, 

CoMMI'M'EE 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 am forwarding to you, for the Commit­

tee's use, a report prepared by the staff of the Energy Conservation 
and Power Subcommittee titled, "American Nuclear Guinea Pigs: 
Three Decades of Radiation Experiments on U.S. Citizens." This 
report describes material contained in Department of Energy docu­
ments on radiation experiments using human subjects. 

A review of these documents reveals the frequent and systematic 
use of human subjects as guinea pigs for radiation experiments. 
Some of these experiments were conducted in the 1940's and 1950's, 
and others were performed during the supposedly more enlight­
ened 1960's and 1970's. The report describes in detail :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 wen~ 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 repor.t to be extremely useful in examining 
issues of radiation health and safety and victims' compensation. 

Sincerely, 
F.nwARil ,J. MAnKF.Y, Chairmnn. 
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AMERICAN NUCLI~AR GUINEA PIGS: THREE DECADES OF­
HADIATION RXPER1l\1ENTS ON U.S. CITIZENS 

SuMMARY AND CoNCLUSIONS 

Documents provided by the Department of Energy reveal the fre­
quent and systematic us,e or human subjects as gui.nea pigs fur radi­
ation experiments. Some experiments were conducted in the l94Us 
at the dawn of the nuclear age, and might be attributed to an igno­
rance of the long term effects of radiation exposure, or to the 
atomic lzubn~c; that accompanied the making of the first nuclear 
bombs. But other experiments were conducted during the supposed­
ly more enlighh•ned UHHls nnd l~J70s. In either ev<'nl. such Pxperi­
nwnts cannot be f.•xcused. 

These experiments were conducted under the sponsorship of the 
Manhattan Project, the Atomic Energy Commis~ion, or the EnC'rgy 
HesParch and Development Administration. all pr·t·d<·c<·~sor ag<•n­
cies of the Department of Energy. These experiments spanned 
roughly thirty years. This report presents the findings of t hP ~ub­
commitlee stall on t.his project. 1 

Literally hundreds of individuals were exposed to radiation in ex­
periments which provided little or no medical bP.nefit to the sub­
jects. The chief' objectives of' these experiments wt•n• to din•ctly 
measure the· biological effects of radioactive material: to measure 
doses from injected, ingested, or inhaled radionct.ive substancPs; or 
to measure the time it took radioactive substances to pass through 
the human body. American citizens thus becnnw nuclear calibra­
tion devices. 

In many cases, subjects willingly participated in experiments, 
but they became willing guinea pigs nonetheless. In some cases, the 
human subjects were captive audiences or populations that exp('ri­
menters might frighteningly have considerPd "expendable": the el­
derly, prisoners, hospital patients suffering from terminal diseases 
or who might not have retained their fuil 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 number of these same subjects, the government covered up 
the nnture of the experiments and deceived the fnmilies of de­
ceased victims as to what had transpired. In manv experinwnts, 
subjects received doses that approached or even excPeded presently 
recognized limits for occ:upatiorrnl radiation exposure. Do~Ps wPre 
as great as !lH times the body burden recognized ul the tim£' till' 
experiments were conducted. 

1 Thi~ n·porl dnt•s not llf'l'f'ssaril.\' rl'll•·t·t lh•· \'ii'II'S "' t 111' 1\l•·rnlo•·rs nl tl••· ( · .. nllnifl•·•· 
~ 
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A later sed ion of this report, Description of Human Radiation 
Experiments, provides details on :n experiments, during which 
about fi95 persons were expost'd. Experiments are listed by Catego­
ry and Number as designated by the Department of Energy. Some 
of the more repugnant or bizarre of these experiments are summa­
rized below. 

During 1945 to 1947, as part of the Manhattan Project, 18 pa­
tients who were diagnosed as having diseases which gave them ex­
pected survivals of ll•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 DiRtrict 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 inveRtigations by the Atomic Energy Commission 
found that informed consent was not grant£>d in the initial experi­
ments, since even the word ''plutonium" was classified during 
World War II; and living patients were not informed that they had 
been injected with plutonium until 1 B7 4. (Category 1.001, Number 
1). 

From HHH to 1965 at the Massachusetts Institute of Technology, 
20 subjects, aged 63 to 83, 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 reentr>' and burnup of rockets pro­
pelled by nuclear reactors, or of radwactive power supplies. (Cate­
gory 1.003, Number 106). 

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

From 1963 to 1971, 67 inmates at Oregon State Prison and 64 in­
mates at the Washington State Prison received x-rays to their 
testes to examine the effects of ionizing radiation on human fertili­
ty and testicular function. TheRe 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 expPriments. The l~nergy Hesearch and Develop-

me.nt Administration planned to begin medical follow up of the ir­
radiated prisoners, but these plans were dropped in 197ll 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>er 2 and Category 2.002, Number 18!Jl. 

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. Most of the patients were described as comatose or in a 
"semi-coma." (Category B.001, Number 16()). 

From HW3 to 196!i, at the Atomic Energy Commission National 
Reactor Testing Station in Idaho, radioactive iodine was purposely 
released on seven separate occasions. In one of these experiments, 
seven human subjects drank milk from cows which had grazed on 
iodine-contaminated land. This experiment was designed· to meas­
ure the passage of iodine through the food chain into the thyroids 
of the human subjects. In a second experiment, three human sub­
jects were placed on the pasture during iodine release, and seven 
subjects were placed on the pasture in a third experiment. In addi­
tion, "several' individuals were contaminated during vet another 
experiment when vials of radioactive iodine accidentally broke. 
Cows grazed on contaminated land and their milk waR counted in 
four of the experiments; in the remaining three, radiation measure­
ments were made only on the pasture. (Category 10.001, Number 
173). 

During May H)4G, at the Clinton Laboratory, Oak Hidge, Tennes­
se~. t.wo groups of 10 subjects were exposed to beta rays. to deter­
rnme the dose that would begin to cauRe reddt'ning of the skin. 
(Category 11.001, Number 5U. 

Dt~r~ng l_!)Gl. and 1.952, at _1east_14 human ~uhjects were exposed 
!o tntaum m aar, by ImmersiOn of body parts tn water, or by drink­
mg. These experiments· were designed to measure the retention or 
e~cretion of tritium by the human body. The experiments wen~ car­
ned out by the Los Alamos Scientific Laboratory, or the {~eneral 
Electric Company in Hichland, Washington. (Category 11.001, Num­
bers 112, 12a, 125, 126, 127). 

. D~ring 1956, the U.S. Air Force sent manned planes through ra­
daatJOn 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 1B!1). 

During the early 1950s. Foster D. Snell, a consulting firm, car­
r~ed o~t exJ?eriments for the U.S. Army by placing "synthetic" ra­
daoactave sml on t.he hands of about l1R human subjects, and meas­
uring the ability of different cleaning agents to remove the con­
tamination. (Category 11.001, Number 1:34). 
F~om l!HH to 19():1, at. the University of Chicago and Argonne 

~ataonal Laboratory, 102 human subjects were fpd real fallout 
lrom the Nevada Test Site; simulated fallout pnrticiPs that con­
tained strontium, barium, or cesium; or solutions of strontium and 
c~siurn. This experiment was designed to measure human absorp­
taon and retention of these radioactive substnnces. !Category 11.001. 
Number 186, Part. Al. · 

During the early UHiOs, at the Oak Ridge Inst itutP for· Nuclear 
Studies,!>:\ hospital pat.ft•nts with normal intestinal tracts WPr<' (('d 



lanthanum-140. This experiment was designed to measurE' tlw rate 
at which this radioactive substancE' pn~RPO through t lw body. I Cat (l­
gory 11.001, Number 18fl, Part Bl. 

During the late 1950s, at Columbia Univer·sity and Montt'fiore 
Hospital, the Bronx, 12 terminal cancer patients were injected with 
radioactive calcium and strontium. Thi~ experiment wus designed 
to compare the distribution of thes{~ two substances among body tis-
sues after autopsy. <Category 12.001, Number 1 fil. · 

In 1967 at the Hanford Environmental Healt.h 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 110). 

During 1963, at the Battelle Memorial Institute, Richland, Wash­
ington, five subjects were injected with radioactive phosphorus. In 
addition, five subjects were fed fish from the Columbia River which 
contained radilladivP phosphorus, produceci and discharged into 
tlw river by n•acftll·s at tlw At om ic Erwrgy Commission's llanford 
SitP. Tlwse experinwnts Wl'rt' designed to I'St imntt:' the dosPs t.o 
humans eating contmninaterl fish. tCategory 1~.001, Number Ill I. 

In many of thl' reported Pxpc>riments, radiation was used as 
trentment for cli~eases whieh w•~n~ n•sist ~tnt to nwn· ron\'ent ional 
fn('thods. Most fn·qw·ntly, radi<ttion wa~ us•·d in attPiltpls to treat 
cancer, IPukernia, or other mal ignilnl d isonl<·rs of' t Ia• hlood. 'I'IH' 
Suhcommitt<.•e st<.tff dnt·s not qw·st ion t lwsP :tpplical ions, since pa­
tients werE' irrndiated in :111 atlt•lltpt to tn•nl tlll'ir disl'as•·~. and in 
SOllie l'LlSl'S thP trl'CIIIIIt'rJt \\'il~ ~lll'l'l'Ssful. In tJH!Sl~ CHSl'S, the radi­
ntion t•xposun• \\:ts nH·ant to (.'ilrry sont•• nll'dical bt·nefit for· pa­
tients, and ob~en at ion of the r·l'l'l'cts of •·xposure. which enhartcPd 
understanding of radial ion l•lf(·ds, was incidPntal tot hP l.reatrnent. 
In sonw cases, howe\'l'l', long t<>rlll medical follow up of the surviv­
ing patients, which 111 i~ht have providl'd in formation for useful 
comparison with 111 IH'r t rPal II Wilts that might s('Pfn promising, was 
not conducted. 

The studil's pro,·i<h·d h,v tlw I>Ppartnwnl of l~rll'rgy nrnply demon­
strate t lw IH'<'d f11r long tPrm uwdical follow up. ('ategory ltUlO I, 
Number li~). describes a retrospective study on the health of 
humans exposed ftJ radioactive iodine, and includes as a st.udy pop­
ulation the group of l\1arshallese Islanders exposed to fallout from 
early atomic bomb tests. This report notes that thyroid nodules, 
produced by exposure to radionctive iodine. did not first appear 
among inhabitnnts of the atoll· with the highest fallout. until ~} 
years after tlw testing. Nodules b£'gan appearing some yPars later 
among inhnbitants of atolls where the doses were low1~r; and af'ter 
22 years, norlules \\ere ~till being obsPrved. 

If there is onP thing the go\'Prllment can do f0r these Pxperinwn­
tal victim~ and tht·ir fnmilies. Pven at thi~ lnte date, it is to conduct 
lung lt>rm medical follow up of populations exposed to radioactive 
nwterial. That practice has bL'l'll adopted by the Def(•nse IJPpart­
m:t~t through its NuciPar 'I'Pst Personrwl HPvit'w, a registry for 
nul1tary pPrsonnel L'xpospd to fallout from atmospheric nuclear 
tt•st!-'. Th" prim;lr~ nhjt••·ti\'I'S of' fltr• H•·,·it•\\' :11·1· to idPtllih· tlw ap-

proximately 200,000 Defer1se Department personnel involved in 
such tests, to determine their exposures, to identify incidences or 
dPath or illness, anci to assist veterans in claims for compensation. 
If this effort can be cnrried out for military personnel net ing in the 
line of duty, surely a similar effort ~hould be possible for the far 
smaller number of peaceful atomic soldier~ used as humnn subjects 
in radiation experiments. · 

HECOMMF.NllATIONS 

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

These victims face severe obstacles to compensation under cur­
rent. law, embodieci by the Federal Tort Claims Act. The Depart­
ment. of Energy ~houid therefore he encournged to work with Uw 
Subcommit fl'p to d('vPiop lt'~islnt ion that providt•s :tdl'quate corn· 
pPnsation. 

~. Iluman experiments of this nature rn ust nevl·r lw n•twall•<L 
Many of these ex peri nwnts would not he allmvPd u ndPr eu rren t 
f('dl'ral guid(dirws. nnd it is gratifying tltat t.'XJH~rinu·nls ·~I' thi:: 
nat un• apparenlly did not continue after tlw e:trly I !l'ills. 

Two overriding principles for humnn expt•rinwnl:ttion rnu:-;t be 
f(,llowed: The first is that l.hP risl<s of the expPr illlt'lll:tl lr(':ttlltl'lll 
must he rPnsonabll~ in relation to nntiripnb·d ht'llt'fils. Tlw second 
is that suhjeds must lw f'ull,v informed, and c:tp:thiP ~~~ und(·rstand­
inJ.! the benefits and risks of thP treatment.. CtiiTI'nt l'ecleral n·gula­
tions f•mhody these principles, with Pxceptions that. are clearly 
spl'lh•d oul in ca~ps when• knowled~l' from tlw tn•<tlnwnt might 
benefit society as a wholl'. The Appendix to this rl'porl dPscribes 
these federal regulations. 

'l'hl' Ruhcommittl'P is· gratified thnt tlw Deparlnwnt of Erwrgy · 
follows ctrr·n!llt regulntinns in its own PXpPrinwnt.s. llow('V£'r, ttw 
sad hi.st.ory of human r:tdialion l'Xperinwnl:rf ion rnak<'H it e!Par 
thnt standards ttwt were acceptable f(Jrty years ago appenr rl'pug­
nant. today. It therefore Sl'ems appropriate to urge that nil applica­
ble federal agencie~. including the Department of' Energy, frequPnt­
ly review their regulnt.ion~ to ensure thnt human £'Xperinwntnt ion 
is conduct<'d under the high(lst Pthical standards. 

IJA<:KC:fiOUNI> 

The investigation into human rndiation expPrinwnts began as 
part of.nn ongoing Subcommittee examination of tiH' hPalth and 
snfety polici£'~ of t.h(' Department of EnPrgy. In .Jurw l!lr:.t. lh·pre­
sentative Hichnrd Ollinger, then Subcommitlt•e Chnirman, request­
ed from the Department a li~t of experiments involving human tPst 
subjects and rndiation, which were fundPd by llw Atomic Enl•rgy 
Comrnis~ion, the Energy Research and IJevplopment Adr~linistra­
tion, or the Department of Energy. The fornwr two ng<·nct<>s we~e 
predecPssors of the D<'Jkartment of Energy. DOE rl'~porHfl'd to thrs 
inil ial n•quPsl in S(•plPiltlwr 1 !lr:.t. ('ndosinJ! stllllllt:tri,.s nf m:lll,\' 
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different exper~~en!s. In Oc.tober 1!)~4. Chairman Ottinger request­
ed f~rther clarthcatton and tnformatton on the human experiments 
provtded. D9E respo~ded to this request in January 19R5, provid­
tng. supporttng ~atenal and fuller descriptions of many of the cx­
penments, and tn some cases reporting more experiments. 

In January 1!)85, Representative Edward J. Markey became Sub­
committee Chairman, and initiated an intensive review of all the 
documents released by the DOE. Chairman Markey also requested 
further information on individual experiments in August, Novem­
ber, and December 1985, and in March 198fi. 

REVIEW oF RELEASED DocuMENTs 

T~e initial information released by the Department of Energy 
conststed of summary factsheets on each of several human radi­
ati~n experiments. Each factsheet contained an experiment title, 
~estgna.tlO~ of rederal agen~y or agencies funding the experiment, a 
hst o~ tnstJtuttons conductmg the experiments, description of the 
expenment objective, a short description of the experiment, and 
where known. thf:> Rfntus of long term nwdical follow up of experi­
mental subjects. 

In .re~ponse. to the Subcomrnit tee's October 1 !)f~4 n'4lH:•st. for fur­
ther mform~1tlon, DOE relc•nseci additional matPrial including dates 
whPn e~t>e.rnn£>nts st:arted nnd endc·d. namPR of responsible govf:>rn­
m~nt .o!l•caals, and 1n sonw casPs supporting documents, such as 
scaent If tc references or projcd rPpnrt s. l>OE a I so reiPast:-d sonw ma­
terial on experiments not prPviouslv rPporft•d in tlw surnmnrv fact-
sheets. - · 

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

Thonum, Uranium, Hadium. and Leml-212. 
2. Testicular Irradiation. 
3. Whole-body Irrnciiation for Treatment of Leukemia nnd Lym-

phoma. 
4. Teletherapy with Particle Beams. 
5. Other Teletlwrnpy Studies. 
6. Treatment of Polycythemia. 
7. Hematological Effects. 
8. Neutron CaptUf'"' Therapy. 
9. Other Radiation Therapy. 
10. Biological Effects of 1-t:H. 
11. Other Biological Effects Studies. 
12. Metabolic nnd Physiological Studies. 
In many of the reported cases, radiation was used as treatment 

for diseases which were resistant to more conventional methods. 
Most fr.equently, rndiat~on was used in attempts to treat cancer, 
leukemaa, or other rnahgant disorders of the blood. The Subcom­
rnitte~ sta~f dof'~ n1>t question these applications, since patients 
were 1rradtated m nn attempt to treat their diseases, and in some 
cases the treatment was successful. In these cases, the radiation ex­
posure ~as nwant to. carry. some medical benefit for patients, and 
?hservatto!l of the effects of exposure, which enhanced understand­
mg of rndmtion effects, was incidental to the treatment. The Sub-

·committf'P staff rf':'l•lily ncluwwiPdgPs thP sci('ntific 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 nl'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 lH7!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-term follow· up re-
4Uirements, which include regular physical examinations and labo­
ratory tests. Every effort is made to contact pnt icnts who miss 
scheduled appointments, and fewer than 1 ru·rcPnt. of pntiPnts 
treated at this facility are currently considered lost to l"ollow up: 
The follow up efforts at this Ferrnilab projN:t should be nppi<Juded, 
and they represent a model that should be duplicatPJ.I in other DOl~ 
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 resulLc; 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 ar; 
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 fncultil•s for informed con­
sent. In other experiments, the subjects were volunteers, but ttwy 
were willing guinea pigs nonetheless. 

The human radiation experiments are described in detail in the 
following section. ,. 



DESCRIPTioN oF I IuMAN RADIATioN Exi'EIUMF.NTs 

Category and Number labels below are 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
jects. Present dose limits are taken from Title 10, Code of Ff'deral 
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 for radiation 
exposure. 

In addition to the experiments described in the Summary and 
Conclusions of this report, many experiments are of special concern 
because of lhf' ci rcumstnncl's of the pl•rsons used as subjPcts, or bl'­
cause of tlw dost•s whit'h some suhjPl'ts n•cpived, relnt ive to JH'P.stmt 
occupational lirnits. In e.•xtwriments where the radioactive material 
administered was greaiP.r than the presf'nt maximum permissible 
body burden, dosps arc classiliPd as pot('nt ially greuter than 
present occupational limits. sincP not all of' the malt>rial arlrninis­
ten·d might have remaint>d in tlw body. Thc.•sf' c.•xpt•riments of spe· 
cia! concern are lisll•d bPio 1..v, and an~ f'ollm\'(•d hy d(•script ions of nil 
experiments. 

Category 1.001. Number l. Subjpcts Wf're diagnosed us terminal 
within 10 years; one subject was a child; no evidenc(~ of informed 
consent; potential doses much ~n·ah•r thnn nccupational limits. 

1.002, Number 118. Suhj('cts \\'Pf'f' eldPrly; potential dosC's grpah.•r 
than occupational limits. 

1.003, Number 12. Subjects were terminal pat ienls; potential 
doses greater than occupational.limits. 

1.003, Number 11!1. Suujpcts werP hospital patients: some doses 
produced kidney damage. 

2.001. NumhPr 2. Suhjt'l"ts Wt'I'P prisorwrs; dosps wen• greater 
than occupational limits. 

2.002, Number 18!). Subjects w£>re prisorwrs; doses were greater 
than occupational limits. 

3.001, Number .t!l. Doses W('re gn~ater th~m occupational limits. 
U.OO l, NumbPr Hifi. Subjects were terminal hrnin tumor pat ienls, 

nnd most were comatost>: some doses producf'd kidney damage. 
llUlOl, Number 173. Radioactive iodinE:> was intf'ntionally re· 

h·aspd to the environment. 
11.001, Number !il. Doses were greater than m:cupational limits. 
11001. Number f'>:L Doses were grenter thnn occupational limits. 
11.001, Number 121. Subjects \vere hospit:d pnti<'nts; doses wPre 

~rf.:'atE;>r than occup:alionallimits. 
ll.Uill, Nurnher t~:L l'oh·nti:al om.;ps wen· gr('ntPr than occupa­

l ion:ll I im its. 
11.011), Numhf'r 1~,1. l'"l"nti:tl do~<>s \\'Pf'f' ~n·ntPr than oceupn­

timwl limits . . 

11.001, Number 1:13. Doses were greater than occupational limits. 
11.001, Number IR6, 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 lO!J. Potential doses were greater than occupa­

tional limits. 
12.001, Number 12H. Potential doses were greater than occupa-

tional limits. 

Category 1. Metabolism and Biological Effects of Plutonium. 
Polonium, Thorium. Uranium. Radium, and Lead-:!!~ 

CATE<:ORY 1.001, NUMBER 1 

l'lutoniunr injections into humans 

During 1H45 to 1947, 18 patients were injected with plutonium. 
These experiments were carried out by the Manhattan Project. The 
following hospitals were involved in the experiments, with the 
number of patients involved for each indicat('d: 

Manhattan District Hospital, Oak Hidge, Tc.-nJH'SSt!(' ( 11. 
Strong Memoria) Hospital, Rochester, New York I 11 l. 
Oillings llospital, University of Chicago (:~I. 
Univen;ity llospital, University of California, S:lll Fr:uu:i~t·~) 1:t1 
Aerording to an Energy HesPar<'h and Dl'vc•lopllll'lll 1\drnrrll~l ra-

. lion II~HI>i\1 fact ~heel oi' F'Puruarv 1!17(), tlw ration:lll' for this t·x­
perirnent wns that several thousc;nd Mantwttan Pro,ircl work(•rs 
had been involved in handling plutonium. ilC('Uratt• information 
was needed on the retention and excretion of internally deposited 
plutonium for setting safety criteria, and animal PXpPriments had 
produced conflicting dnt.a which could not be (•xt rapolat<·d to 
humans. 

ln 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 10 years. Most. wt~n· over 4G, but 
one subject was five years old, and another was 1 H. The oldest. pa­
tients were HK The qunnt.ities of plutonium injl'cted ranged from 
l.fj to 98 times the body burden value recognized at the time of the 
experimPnts, where a body burden is the permissible occupational 
limit for an internally deposited rndioisotope. 1 :~ of l he pattenls rP· 
t·cived between 7 and 10 body burdens. Patients wen~ monilorl"d fur 
their excretion of plutonium. They received no medical benefits 
from the injections. . . . 

l n 1967, a BP.rkeley radiobiologist learned that om• nf t lw lll.Jt'ded 
patients had lived for 20 years. She investigated the wtwrenhouts of 
other patients, and in 1!)72 published a scientifi~ pnpcr nc~ting t.hat 
four patients were then alive. In a subse~1uent lollo

1
w up ."'vp~t ·~a­

lion,. the Departmept. of F.rwrgy detcrmllwd that .I pntrpnts dr£'d 
within :~ years, one in H years, one each in 11 and 1·1 yt•urs, a~d 
four after 20 years. One was lost to follow .up. a rH~ QJH' ~vas . st ~II 
living as of October l!lH~l In one case, the ongrrwl dr:tgnosrs of drs· 
P:l~P I at Pr Jll·ovpd to IJP tfwccu ratP. . 
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In 197 4, following the report that four patients were still alive, 
the Atomic Energy Commission conducted internal investigations 
to determine if the experimental patients had granted informed 
consent for their exposures. A report transmitted in August 197 4 
found that experimenters had failed to obtain informed consent in 
several instances. Formalized standards for patient consent to ex­
perimental procedures did not exist prior to 1946. In addition, even 
the word "plutonium" was classified until the end of World War II. 
The AEC, which succeeded the Manhattan Project, established a 
policy of formalized patient consent in 1947. One patient, injected 
in 1947, was the only subject injected after the AEC had been 
formed. This patient's hospital record contained a statement by at­
tending physicians that the individual had been properly informed 
of the experimental nature of the injection. The AEC could find no 
records of consent for any other patient, and determined from oral 
testimony that at least one patient had not been informed. 

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

The issuE' of informed consent. if raised, will be dirticult to deal with in the light 
of prE>sent DOE and Fedf'ral policies and procedures regarding human subjects. 
Thl·se are vastly more codified and Pxplicit than any guidancf' nvailable at ttw time 
the injections were given. and the proct•dures used at thnt timE' would not m('et 
standards adopted and currentl.v applied by DOE und other federal organi1.ations. 
(Memo from NathaniPI F. Barr to Alvin W. Trivt>lpiPl"l'. Din·ctor, Oflice of P.nt>rf.!~' 
Rt>search. Dt·partnwnt or P.nerg_v. JUIH' :Ill. I!IR:I.l 

In 1!)73, the Center for Human Hndiohiology tCIIH), 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 remained in the bodies of subjects. The Hl74 AEC 
investigations found that even by 1 H73 standards, informed consent 
had not been obtained for these studies. A memorandum dated De­
cember 21, 1972 from [n.ame 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 wp will l/e11er use the word pluto11ium in regard 
to these cases. 'These individuals are of interest to us because they may have re­
ceived a radioactive material at some time' is the kind of statement to be made, if 
we need to say anything at all [emphasis in original]. !Quoted in Division of Inspec­
tion Report 44-2-:l26, U.S. Atomic Energy Commission, August 16, l!l74, p. l!l.l 

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: 

HelativP to the study undt>rtaken in 1!17:4, informed consPnt wn.q not obtained from 
surviving patients who were the subject 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 hPen exhumed. <Division of Inspection RPport H-2-
3:lO: ll.S Atomic P.nPrgy ('ommi~·,ion. Aug'ust 12. 1!17-1. 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 compari­
son of the bone-surface doses with radium doses that have induc£>d ho1w tumors in­
dicntes that six of these cases have received doses high Pnough to be considered car· 
cinogl•nic. <H.E. Howlnnd nnd P.W. Durbin, Survival, causes of dl•ath. nnd estimnted 
tissue doses in a group of humon beings injected with plutonium. in Thr.> Health Ef-
fects of Plutonium und Radium, J.W. Press, Salt Lake City. l!lili.l · 

CATEGORY 1.002, NUMBER 118 

Administration of radium and thorium to humans 
During the period 1961-196!), doses of the nuclides Radium-224, 

and Thorium-234 were given to 20 volunteP.rs. l~~ men and 7 
women, nged 6a 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. Tlwst' experi­
ments were funded by the AEC and carried out :tf t lw Mnssachu­
sPUs Institute of Technology. 

The experiments were designed to ('Xamine tlH' mPtnbolisrn from 
radioactive substnncPs th~t might be smilinr to those in~ested by 
radium dial painters in the earlier part of the 20th cPntury. many 
of whom subsequently developed cancer of the jaw oi· mouth. The 
specific matter of concern was whether Thorium-~2H, which mav 
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 microcurics of radium, or 
1.2 to 120 microcuries of thorium. For comparison, maximum per­
missible body burdens are 0.07 microcuries for Rndium-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 n variety 
of research projects on aging. These subjects lived elsewhere nnd 
had to be active enough to come to the Center to participate in re­
search. 

In 1957, the first publ~hed annual report of the AgP Center de­
scribed the following ongoing resench projects: "CorrPI:ltf'.s of Anxi-



ety in Older Persons;'' "The Nutrition of' Appart>ntly Nonnal 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, and wns not relatPd to plwnomPna connectPd to tlw 
aging process. 

The study was conducted in two phases. In the first phase, sub­
jeclc; were injected with either radium or thorium, and the passage 
of the material through the body was measured. The principal 
reason for these experiments was to calibrate counting equipment 
that would be u~Pd in the second phase. which was the oral inges­
tion of mixtures of radium and thorium. ~~xcretion and whole body 
counting was also monitored for t.he phase two patients. These ex­
periments were reported to the AEC in annual progress reports in 
1964 through 1 H6(i. 

In a January 2, 198f, letter to the Subcommittee Chairman, the 
Department of EnPrgy reported that no follow up had bP('Il con­
ducted on the health of the experi.mental subjects. Ttl(' Age Center 
no longer exists and one professor who conducted the study had 
"no idea how anv record!=' of survivnl history eould he obtained." 
lie stated that lir1ding the patients, if still :1live. may he "lik(• doing 
a missing pl'rsons search ... Tlw ~·oun~!<·~t \·oluntP<•r would bP np­
pr(lnching ~;, _V('fHS old IIHI:l_y. 

CA'l EC~OHY 1.1111:\. NUMIIFH I:~ 

Polonium ndmini."t.·rt'd to hu111a11.<: 

From l!l4:J to 1!lli, radioadivl' polonium was inj£'ctl'd into ·1 hos­
pital patients, and given orally to a fifth. Rates of excretion were 
measured. These studies were funded by the Manhattan Project 
and the AEC, and were conducted at the University of Rochester. 

The objective oft he experiment was to obtain data on human ex­
cretion of polonium to obtain a corrPlation with more Pxlensive 
data from rats. Hospital patients were used as subjects b~cause thl' 
experimenters wanted persons who had not heen exposed to poloni-
um through work or accidents. · 

The experiments were described in a scientific publication: Stud­
ies of polonium metabolism in human subjects, Chapter a of Biolog­
ical Studies with Polonium, Radium, and Plutonium, National Nu­
cle~lr Energy Series, Volume Vl-!J, McGraw-Hill, New York, Ulr>n. 
All subjects hnd incurable diseases. Patient 1 was suffering from 
lymph cancer, and was injected with 22 mierocuries of polonium. 
Patient 2 had acute leukl~mia, was injected with 11 microcuries, 
and died six days Inter. Patients ;{ and ·1 suft'f!red from chronic leu­
kemia, and were injected with 12 and ~l microcuries, respectively. 
Patient r; suffered from chronic leukemia, and ingestPd 18 micro­
curies of polonium. Excretion of polonium was followed, and an au­
topsy was conductecl on the deceased patient to determine which 
organs absorbed the· polonium. The age of thC' pntients ranged from 
early thirtiPs to £':u·l~· fortiPs. 

The isotope administered .is not specified, but the most readily 
available isotope at the time was Polonium-210. For comparison 
with the doses, the maximum permissible body burden for Poloni­
um-210 is 0.4 microcuries. 

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

CATF.GORY 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 com~are experi~en.tal 
results with existing models used by the InternatiOnal Commtssion 
on Radiological Protection (ICRP) and the National Council on Ra­
diation Protection (NCRP>, organizations which recommend radi­
ation 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 IHGR, pp. 217-232. The material from 
the Department of Energy on this experiment reported no informa­
tion on doses, and no f'l>llow-up on the experimental suhjPd!='. 

CATEGOHY 1.003, NUMRF.H lOti 

Some hiologiC"a! aspects of radioadiue microspheres in h 11 man.c> 

During the 1HWls, fi7 normal adults were fpd very small spheres 
containing radioactive Uranium-2i35 and Manganese-!),t, to deter­
mine how long it would take these spheres to pass through the 
gastro-intesinal tract. The human subjects received no medical ben­
efit from this experiment. 

The experiment was designed to assess the potential hazards 
from atmospheric reentry and burnup of rockets propelled by nu­
clear reactors, or of radioactive power supplies. Such burnup could 
produce particles small enough to be inhaled or ingested. In or~er 
to estimate internal radiation doses that humans might recetve 
from such accidents, information was needed on the time thnt 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-2:35 and Mn-54, in spheres 100-200 microns in diame­
ter (a micron is one-millionth of a meter). Both U-2:JG and Mn-54 
emit radiation which would penetrate the gelatin. The Mn-54 
spheres were coated with ceramic, the U-285 spheres were uncoat­
ed. Subjects each swallowed a capsule, and feces were collected and 
counted to determine how long the capsules remained in th.e body. 
One subject repeated ingestion of the sample 10 different ttmes to 
provide an estimate of ,._ariation within the same individual. "Sev-
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eral others" repl•alc!d ing~stion at dillen•nl tin1es of the day to pro­
vide an estimate of how results might chunge with time of day. 

The experiment was conduch!d at l~os. Alamos Laboratory, w~s 
funded by the Atomic Energy Commission, and was reported m 
document LA-3365, Los Alamos Scientific Laboratory, August 1H65. 

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

CATE<:OHY t.on:J, NliMBF.H ll!l 

/njec:tion o( uranium soils 
During 1946 and HH7, six patients with good kidney function 

were injected in increm;ing doses with uranium nitrate, enriched in 
U-234 and U-235. The objectives of the experiment were to: deter­
mine the dose of uranium salt which produced renal injury; meas­
ure tbe rate of excretion of uranium salts; and observe the effects 
of modifying rates of excretion. These experiments were carried out 
nt the University of Rochester, Atomic Energy Project. . 

The experiments are described in UR-37, ~uted June 1948, .w~1ch 
appnn~ntly was a project report to the Atomic Energy Commtsston. 
The human subjects n·ceivPd no medical benefits. from th~se ex­
periments, and in fact t hP treatment seemed dest~ned to mduc~ 
kidney injury in at least one patient. It was recogntzcd that uralll­
um s81ts could damage the kirhwy, and tlw experiment planned to 
identify the concentration thnt would produce "just detectnhl(~ 
renal injury." <liH-:n, p. 71 . 

Ttw experiml'ntal suujel'ls \\l'n' chnst•n from a large gro~1p of 
hospit :II pat iPnl s; t hosP Sf'h•ctL·d Jwd reasorwul.v normal k t(llwy 
fu net ion In add it ion, "The prohnhi I ity that the patient would bene­
fit !'rPm continu('d hospitalization and medical care was also a 
factor in the choice. \Vlwn higher IC'n .. Js of dosage wt>re contemplat­
ed, individuals from the older age groups were preferred in view of 
the remote possihility that late radiation effects might occur ... " 
(lJR-:n, pp. R, 9). . ·. . . 

Patient 1 was in the hospital because of rheumntoad arthnthts 
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. 1RJ Patient 4 entered the ~ospt~al because of chron1~ alcohol_1sm 
and bleeding from the gastromtest1nal tract; 12 days after uranaum 
injection, patient t1 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 ~9.5 degrees C [103 degrees F]." (UR-37, p. 29). 

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 UJ?· 
Patient 6 remnined in the hospital from October 1946 to Apnl 
1 !l.n. This wns his lift h admi~sion 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 had no home, 
he [Patient 6] agreed willingly to enter the metabolic unit for spe­
cial studies." (UR-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. 
(UR-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 State Prison 
From August HHi3 to May 1971, 67 volunteers at the Oregon 

St.ate Prison were subjected to testicular irradiation by x-rnys. 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 r; roentgen per year. 
These experiments were carried out by the Pacific Northwest Re­
search Foundation, Seattle; the Atomic Energy Commission provid-
Pd a total of $1.08 million for these studies. · 

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

Prisoners ranged in age from 2fi 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 pnid to prisoners: $5 to $10 for 
each treatment, and $100 at the time of vasectomy. However, ac­
cording to the Energy Research and Development Administration 
"records suggest that the .prime incentive to participate may have 
been the feeling that they were making important contributions to 
the state of medical knowledge." (ERDA background information 
on AEC human testicular irradiation projects in Oregon and Wash­
ington state prisons, March 1976, p. 2) 

The prisoner irradiation program was terminated in 1 fJ73 after 
the principal investigator suffered an incapacitating stroke, and be­
cause of "subsequent state re-evaluation of correctional institution­
al involvement in experimental programs." (C.G. Heller et al., 
"ProtPction nf the rights of welfare of prison voluntPPrs: PoliciP~ 
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followed throughout a 17-year medical research program,'' unpub­
lished manuscript, p. 71 The same document noted that the vasecto­
mies on subjects aft.er 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: 

Complete recovery as shown by a return to pre-irradiated sperm concentrations 
and germinal cell numbers was found to be within 9-lR months for doses of 100 rad 
and below, :111 months for dost.•s of 2110 and 300 rad and 5 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 am suggesting thnl you prepare a protocol for the long-term follow-up of 
the irrndiated volunteers nfter their r€'1Pase frnm thP research progrnm. !Frank T. 
Brooks, llivi~inn of Binlof.!y and Me,licinE', 1\ F.C, to Cn.-1 (; lll'll(•r, Pndlic Nort hwE•st 
RP!il'Orch Fnunrlution. Nov(•lnhl'r :10, l!ll 1.1 

In its 1!176 background information material, the gnergy Re­
search and Development Administration notE'd: 

ERDA lwlil'vt.•s that then· i~ a nN•d for continuPd nwdiral sun•(•illanl'e of prison· 
ers involv,·d in both st>l~ of •·xpl'rinwnts IOn·~on and Washington I. nnd ~ill l'Xph_>re 
with prison officials thl· tw~l ml'lhods tu arhil'V(' lhi~ /\mung lwalth •·lfect~ wh1ch 
should hl• mon ito ret.! is t lw pu~sihi I i t.v ol If's I it·u Ia r tumors, occurring aft t.'r n long 
lall·ncy pniod 1~:"·- :10 ~·parst 1 EHIM h:u:k~round i11fonuat iou, 1\tan·h I !171i, pp. 2· :1.1 

l-lowPver, at tlw n·quest of thE' U.S. Attorney in Portland. 
Oregon, this follow up program was cancelled after several irradi­
ated inmates filc.>d suits against state and f(~deral governments. In 
September 197G, the District Court for the District of Oregon dis­
missed the suit against IP.dera I defendants. 

The experiments resulted in the publication of several scientific 
papers. The most recent one •·itE'd was M.J. Rowley et al, Radiation 
Research fi!l, (;(;5-£i7R, 1 B7 4. 

CATEGORY 2.002, NUMBF.R 189 

Testicular irradiation of inmates at ~Vashington State Prison 

During the period June 1963 to May 1B70, 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 irradi~tion, tissue samples and sperm were 
examined for indications of damage; urine samples were examined 
for hormone levels. The Atomic Energy Commission granted 
$!)05,000 to support these studies, which WE're 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 arcidE>nt 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 effPctivP do~e that would rendE'r 
:In inciivirlu:tl fPtnpnrnril." sfl•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; 1 declined and remained in prison; 1 
was released before the scheduled vasectomy; 1 did not undergo 
surgery for psychiatric reasons after mutuai agreement with the 
prison physician; 1 who had heart problems and a life sentence wa~ 
not vasectomized after mutual agreement (AEC Contract AT(4!}-1)-
2225, Task Agreement 6, Terminal Report, January HJ73, p. :{l Be­
cause of the lack of .follow up information, it is not known if nny 
experimental subjects subsequently fathered any children. 

The experiments were terminated after a Human Subjects 
review board at the University of Washington refused in July 1969 
to authorize further irradiation of prisoners. (George W. Farwell, 
University of Washington, to John R. Totter, Director, Division of 
Biology and Medicine, Atomic Energy Commission, July If}, 19691 

In the factsheet submitted to the Subcommittee in January lHRfi, 
the Department of Energy had this description f(>r follow up: "R~· 
covery of cell morphology and function wPn~ f'o11nd aflt•r· a m:nct· 
mum of !>01 days. It was concluded t.hat man is vpry sensitive in 
regard to temporary sterility, hut is very resistant to complete ste­
rility." As with thE' Oregon prisonPrs. thP.rf' was no long-tPrm 
follow up of subjects 

Several scientific publications resu It E'O I rom llu•se Px JWri lllP.Il t~. 
The most recent cited was 'I'. W. · 'l'horslu nd n nd t_ •. t\. r'aulst•n. in 
Proceedirigs of the National Symposium on Nat.ur~tl and lV1an-l\1adt· 
Radiation in Space, NASA Uoeunwnt NJ\S Nn. :~-1-tfl. pp. ~~!)-2:~2. 
,January l H72. · 

Ca/('~ot:Y ./. JVIwle Rody lrrculiation 

In most of the cases in this category reported to the Subcommit­
tee, whole body irradiation was used as treatment for diseases 
which were resistnnt to more conventional methods. Most frequent­
ly, whole body irradiation was used in nttempts to trPnt leuker~in, 
cnncer, or polycythemia vera (a disorder charnctE•rizcd hy exc.~sstve 
levels of red hlood cells in the bloodl. ThP SubcommittE'e staff does 
not question the propriety of these particular npplica.tions, since 
patients were irradiated in nn attempt to tn~at their dtseases, nnd 
in some cases the treatment was sucr.E'ssl'ul. HowPver, one case cov­
ered below appeared questionable. 

CATEGORY 3.001, NUMRF.R ~!l 

Blood changes in human beings following total-body irradintiorz 

During 1943 and 1944, three groups of persons were giv~n wholl' 
body irradiation doses from x-rays. The .first group was eight per­
sons with cancer. The second group conststE'd of one cancer pnttent 
and two persons with arthritic conditions. The third group was 
three normal volunteers. The objective or the study was to observe 
the changes in blood or blood cells following treatment. Alt~ough 
whole body irradiation was a recogni1.ed treat~ent for maltg~an­
riP~. it providPd no hen~fit to the normnl suh.wcts, who rPC'l'lV(:'d 
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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-20, pp. 308-337, McGraw-Hill, lHfil. Page 
309 contains the following comment on clinical treatment: 

The people used in groups 1 and 2 were individuals to whorn the medical profl'S· 
sion could offer no treatment that wns At all specific or known to be helpful. The x­
ray exposures that were givt>n were ns likely to benl'fit the patient ns any other 
known type of treatment, or perhnps even more likely thnn any other. Since this 
manuscript is concerned only with the effects on the hlood, the clinical condition of 
the pati£>nts is not discussE·d at nray length. 

Group 1 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-rnys. Group 2 consisted of 
one patient with cancer of' the hand. one patient wit.h chronic ar­
thritis who had received no previous known radiation therapy, and 
one patient with joint stiflnPss and pain who had n•cPived local ra­
diation therapy to tlw krH.'P. These patients recPived f>OO, :~on, and 
100 roentgen, respectivPly of total-body doses in multiple dosPs 
from x-rays. ThP radiation produced no significant change in the 
arthritis of those two patients. (;r·oup :1 consisted of three youn~ 
male subjects who were normal in every known respect. These sub­
jects received 7 roentgen ! rl on three successive days, for a total of 
21 roentgen from x-rays to each of thf'm. Patients in groups 1 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 Wf.>re of particular interest to us inasmuch as ·they inriirateri that 
~cute Pxposun~ to far mor£> than th<• maximum pPnnissihle levPI of' 11.1 r per wnrk­
ang day could not be expected to produce din~nusl il' chanJ.ws in tlw ciPml'nts of' tlw 
pt>ripht•rol blood whieh WPre !'tudiC'd. tlbid., p. :t:ltil 

The summary faclsheet. which the Department of Energy submit­
ted to the Subcommittee in January l!l8G reported no follow up on 
these subjects. 

Category 4. Teletherapy with Particle Beams 

These experiments consist of applications of cyclotron beams in 
attempts to treat patients suffering from cancer or other malignan­
cies. The treatment was applied because conventional methods of 
therapy had often bPen 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
nwntal subjects received no apparent medical benefits. This item, 
in Category 4.fHHi, is discussed below. 

...... 

J 
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CATEGORY 4.004, NUMBER 179 

Neutron therapy facility 
The follow up provisions of this experiment should be noted with 

approval. The objective of this activity is to determine the effective­
ness of neutron beam irradiation as compared to standard irradia­
tion for the management of certain malignant tumors: This project 
is carried out at· the Fermi National Accelerator Laboratory, a fa­
cility owned by the Department of Energy, and is funded by tlll' 
National Cancer Institute. 

The project began in Hl75 and is continuing. Approximately 1400 
patients have been referred to the program. Prior to treatment, pa­
tients must agree to comply with long-term follow up requirements. 
which include regular physical examinations and laboratory tests. 
Every effort is made to contact patients who miss scheduled ap­
pointments, and fewer than 1 percent of patients treated at this fa­
cility are currently considered lost to follow up. The benefits of ra­
diation therapy, when expressed as enhanced survival rates, may 
be obvious. However, information on longer-term effects of radi­
ation treatment will be useful in comparing rPsults with other 
techniques in use presently or which may lw liPv('lop<'d in tlw 
future. The follow up efforts at the Fermilab project should bt> np­
plauded, and should serve as a model that. cnn hP duplirntPrl in 
other DOE investigations of merlicnl thernpy. 

CATF.<~OHV 4.00(), NlJMHF.H !l:l 

lliolouinzl effrcts o/' heal'y ions 011 lruma11 nen•u11s sysft•m Hnd r·ision 

During thP. early l~l?Os, human subjects were pl:ir<~d 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 space 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 2!) 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 lH72 and 197:t 
The summary factsheet provided by the Department of Energy re­
ports no long term follow up on the human subjects. 

Categor)' S. Other 1'eletherap:v 

Projects in this category involved cases whPre patiPnts whose 
cancer was not responding to conventional trPatnwnt were trPntPd 
with various types of radiation from accelerators. As before, th~· 
Subcommittee staff does not question the propriety of these expen­
rnents because they contained a real possibility of benefit for pa-
tients. ,. 
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Category 6. Trealme1lt oj' Polycythemiu 

This proj~ct was a ten-year attempt, beginning in 1 B:-l9 to treat 
polycythemia vera with radiation. The radiation therap; seemed 
more successful than conventional means of treatment. 

Category• 1'". Hematolol(ical Effects 

Most of the experiments in this category involved Pxaminations 
of bl.ood cl~anges of patients who were being irradiated for purposes 
o.f d1agnos1s or ~reatment. The Subcommittee staff does not ques­
tiOn these expenments, 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. Neutron Capture Therapy 

Projec~ in thi~ categ?ry involved the use of beams of neutrons to 
treat .Patients w1th b~am tumors. The Subcommittee staff does not 
questton these. expe!·1ments. since the radiation treatments were 
meant to bene( 1t patiPnts. 

Cate/{01)' .9. Otlrrr Radiation Thrrnp_v 

. Most of thes~ pn~i~cts involvPd the examination of radionct ive 
1sotup~s for the1r abl11ty to t1·cat malignant diseases or to nssisl di­
ag_nosl~ by con~·entrating in tumor cells. 01w ('XJWrinwnt. lwwpvpr, 
rnJsPd 1ssues of conrPrn and is clisrusspd h('low. 

CATE<:OHY !).001, NUMBEH HiG 

Uranium injected into brain tumor patients 

. From 195~ ~o Hl57, .approxi~1ately 12 terminal brain tumor pa­
tt.ents were tnJected wrth uranrum to determine the dose at which 
k1dney damage began to occur. These experiments were conducted 
at Massach'!setts Ge!1eral Hospital, Boston, with assistance from 
the <?ak R1dge Natt?nal Laboratory, and were funded by the 
AtomJc Energy Commission. 

The experiments were conducted to gain data in deriving toler­
ance doses for workers in uranium processing and fabrication 
P!ants. Inhaled or ingested ~ranium salts are known to produce 
kadney damage; these expenrnents were designed to identify Uw 
do.ses at w~ich kidney damage began to occur. Data were also ob­
tame~ du~tng these experime!lts on the excretion and retention of 
~ranmm tn .the ~odr All suljjects were terminal brain tumor pa­
tients wh~ ~ted wtthJn 18 months of the experiments. 

An ~d~I.ttonal stat~d reason for conducting the experiment was 
as an tmtta.l evaluatiOn _of urar~ium toxicity in developing therapy 
to treat bram tumor. patients w1th U-235. However, this does not in 
fact seem to be an tmportant reason for the experiment, since no 
ef~or~ was made to actually treat the brain tumor patients with 
thts Isotope. Moreover, neutron capture therapy with u~2:J5 has 
n.ever been proven as an effective treatment for brain tumor pa­
tients. 

. ~~---· 
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Several scientific~ papers resulted from this experiment. One­
paper, Bernard et al., Proc. Health Physics Soc., 33-48, June 1956, 
reported the injection of 11 patients, 10 of whom were in coma or 
semi-coma. One of these patients died in 2.5 days, and one died 18 
days after injection. Doses ranged from 4 to 50 milligrams (mg) of 
uranium .. A second paper, A.J. Lussenhop et al., Am. J. Roentgenol. 
79, 83-100, H)58, 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
parisons with animal data, the experimenters determined that a 
lethal dose for humans would have been 1 mg uranium per kg. 

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

Category 10. BioloRical El/(•c:ts o{/-1.1! 

CATE<:ORY 10.001, NUf'<tnER li!l 

Study of chnn~es ill thyroids irradiated with radioacti·r·e iodine 

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

The significant non-patient population in this study is the group 
of Marshallese Islanders who were exposed to radioactive iodine 
from atomic bomb test fallout. The findings on this population 
were described in TID-271HO, a June l~l76 Progress Heport 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 man is clearly shown in the Marshallt>se where in spitP of 
thorough annual physical examinations the first palpable nodulE' was not found for 
!l years and neoplasms nre still appearing at 2~ years. lp . .tl 

To date (j carcinomas hove been remov£'d from 111 individunls from SI'VI'r:ll atolls. 
:! from on atoll with extn•mply low exposurP. Since I his is n J'opulat ion whkh 
seldom if ever develops thyroid nodules, the relationship to lhl' ra iation which wns 
primarily rndioiodine is most imprt.•ssive. lp. 41 

At the time of the last annual report we described n ::!1 year old 1\tarshali(·SP who 
we hod just operated for multi.ple heni~n adenomas. liP wns li months in utero when 
his nllltlwr was PxposPd to fallout. Tlw sp••cial studiPs of tlwt th.noid tissut• showt-d 
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the biza~re nucle~r forms recognized as evidence of radiation effect. At the time of 
prep!1ratJon of th1s report, we haye j':lst. operated and removed several benign but 
atyp1cal adenomas from the thyro1d ol hts mother whn had developed masses in the 
last year. (p. 5) 

'fhe factor of long delay in the development of neoplasms iR emphasized in both 
antmals and men ..... The fi~t Marshallese lesion did not develop for 9 years. 
Many ~f the early lesiOns came I rom the atoll with the highest fallout IHongrlapl. It 
was qutte some years. later that lesions began appearing in people who were on the 
next nearest. atoll IAhngnaeJ where the dose had been somewhat less. Whilr lesions 
were appea~mg on tht> nearer atolls, the low dose rPceived on an atoll much further 
~w~y. tUtenkJ seemed to have produ('ed no lesions, but in the most rl'cent years, 8 
tndtvtd~als hav~ been opernted and :1 carcinomas found. These observations seem to 
l'mp_hastze the n.sk of the l~w dose range. (p. 5). 

Ntne years alter !he 19 . ..1 thermonuclear bomb accident, the first thyroid neo­
plnsm appPored. tp. hi. 

CATEGORY 10.001, NUMBER 165 

Milk containing l-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 expenmen~ all subjects drank daily doses of 1-131 milk for pe­
nods from 4 to 6.l days. Doses each day were 150 or 1840 picocuries. 
The l;ugest ~ose ~as 1840 picocuries per day for 6:1 days, for a total 
?f I 1.>,920 p1c?cunes. In a second experiment, two of the same sub­
jects drank smgle doses of B2,000 picocuries each. These experi­
ments were funded by the Atomic Energv ('om mission and carried 
out by Oak Ridge National Laboratory. · 

The objective of the experiment was to validate calculations 
which standard sPtting organizations were using to establish occu­
pat.ion~l r~diation Pxposure limits. Subjects drank thP milk, radio­
acttve 10~111e uptake wns measured by counting the nrea around 
the thyroad, and excretion of iodine was al:-;o measured. Cows milk 
containing radioactive iodine was obtained from an AEC Agricul­
tural Research Laboratory. The Department of Energy reported 
that no foJJow up of subjects was conducted. These experiments 
were reported in a scientific paper, S.R. Bernard et al., Health 
Physics !l, 1307-1323, 1963. 

CATEGORY 10.001, NUMBER 173 

Planned radioiodine exposures to humans 

From May 19G3 to November 1965, radioactive iodine was re­
l~ased intentiona~ly on seven separate occasions. On three occa­
SIOns, human subjects were exposed. The experiments were funded 
by the Atomic Energy Commission and were conducted at the Na­
tional Reactor Testing Station in Idaho. 

The experiments were designed to improve knowledge of the 
transport of radioactive iodine, which is produced by nuclear reac­
tors and ~uclear bomb tests, through the air-vegetation-cow-milk 
sequenc~ m th.e human food chain. This information was consid­
e!ed destrable m de~eloping reactor siting _criteria, in the prepara­
hon of safety analysas r~p?rts, and as an atd to planning for emer­
gency action after a radiation accident. 

Seven sepa.rate .exp~ri!11ents were conducted. The general design 
w.fl!3. that .radwacttve 10~me was released in gaseous form, and pre­
vatlmg wmds took thP Iodine nvpr an arPn dPsignated the "hot. pas-
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ture." Monitoring devices in the pasture determined the radioactiv­
ity deposited. A herd of cows was then led to the pasture to 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!S ~ol­
lectively were called the Controlled Environmental Rad1010d1ne 
Tests <CERTl. 

During Experiment CERT-1, conducted in May 19fi3,, one curie of 
radioactive iodine was released into the hot pasture. S1x cows were 
placed on the contaminated pasture. Cows were mi!ked t~ice a day, 
and the milk from. one cow saved for human Ingestwn. Seven 
human subjects each drank 0.5 liter of radioactive milk. over a 
period of 18 days. Radioactive iodine uptake was determmed by 
counting the thyroid of each subject. <ID0-12035, Controll~d Envi­
ronmental Radioiodine Tests at the National Reactor Testing Sta~ 
tion, U.S. Atomic Energy Commission, June 1964). 

Experiment CERT-2 was conducted in September 1964. Approxi­
mately one curie of radioactive iodine was again released over the 
hot pasture. Milk samples were again tested, but were not con­
sumed by humans. Instead, three human subjects were placed on 
the pasture during iodine relase, ~nd thei~ thyroids counted .after 
exposure. This was not a food cha1n experiment, but was destgned 
to measure the direct iodine dose from inhalation. 

During Experiment. CERT-3, conducted in December 1 !Hi4, and 
CEHT-4 and -5, both conducted in ,June lHfiG, no cows or humans 
were exposed, and measurements were only mnde on th.e pasture. 
Amounts of iodine released were lower than in prevwus tPsts. 
CEHT-4 released 0.01 curie; CERT-fi 0.1 curie; and the amount re­
leased in CERT-3 was not specified. (ID0-12047, Controlled Envi­
ronmental Radioiodine Tests at the National Heactor Testing Sta­
tion, 1!16[) Progress Heport, U.S. Atomic Energy Commission, Feb-
ruary l!l66) . . . 

During Experiment CERT-6, conducted 1n summer 19h5, radwa~­
tive iodine in the methyl iodide form was released. As the expen­
ment progress report states: 

Unfortunately, several of the vials, each contoining 2 curies of methyl iodidc-t:H, 
'were accidentally broken in transit or were leaking when received. Those thnt were 
not broken were subsequently opened in th(• hot cell of the Idaho Chemical Process­
ing Plnnt tlt:!I'Pl and the methyl iodide 1.2 to 6 curies) escaped to the nlmosp~wre 
from a 7fi-meter stack. The Rtack was locat~d 4 kilometers upwin·d of the test gnd nt 
the Experimental Ouiry Furm tEDFl. (100-120fi:l, Cor~trolled En~iron~1e~tal Rndioi­
dine TcRts, Progress Heporl Number Two, U.S. Atom1c Energy Comm1ss1on. August 
19(;(i, p. 21. 

Six cows grazed over the 27 acre area of the EDF! and iodin~ ~on­
centration in their milk was determined by counting. In add1t10n, 
11Several individuals were inadvertently exposed to airborne ra­
dioiodine from the leaking and broken containers, and efforts were 
made to obtain data on the retention of this form of iodine in 
humans." <Ibid., p. 2) These exposures from ruptured vials occurred 
over a four-day period, and a few people received multiple expo­
sures· thyroids of these individuals were counted. 

Experiment CERT-7 was conducted in November 1965; 1 curie of 
1-131 in the gaseous molecular form was released over the pasture 
at the EDF. Six cows gra~d. and milk samples were counted. In 



addition, sPven human voluntPt•rs W('re placf•d Hl'ated on the pas­
ture area. Uptake of radioaetivP mat('rial was determined by coun~­
ing the subjects' ·thyroids. 

The Department of Energy reported to the Subcommittee that no 
medical follow up of the experimental subjects in the C~~RT tests 
was performed. 

CATEGOHY 11.001, NUMHF.H 51 

Reactions nf human skin to beta rays 

During April and May 1H4f>, two groups of 10 human subjects 
were exposed to plastic disks containing Phosphorus-32, which 
emits beta rays. These disks were placed directly on the skin to 
expose subjects. In one set of experiments, 10 persons were exposed 
to 140 to 250 rep lroentgen equivalent physical); in a second set of 
experiments, 10 subjects received a series of four exposures each in 
doses varying from 63!) to 1180 rep. In most instanees the forearm 
was the point of exposure, except for three cases in the second 
series where the inner mid-thigh was exposed. 'l'lwse £•xperiments 
were funded by tiH' Manhattan Project and were carried out in 
Clinton Laboratory, Oak Ridge, Tennessee. lOne roentgen equiva­
lent physical of beta rays is approximate!.\' one rPm. For compari­
son, present occupational exposure limits an• :30 rem per yenr to 
the skin, and 7;, rem pE'r year to hands and forearms.) 

The objectivl' of this experiment was to determine the beta ray 
dose at which skin erythema (reddening of the skinl would first be 
seen. In the first sPt 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 exJWriments, fi subjects showed erythema at fi:l5 rep, and 8 
showed erythema at R13 rep. These experiments were reported in 
J.E. Wirth and J.R. Raper, Chapter 12, Biological Effects of Exter­
nal Beta Radiation, National Nuclear EnPrgy Series, Volume IV-
22E, McGraw-Hill, Hlfi 1. 

The DepartmPnt of Energy reporh~d no follow up on these sub­
jects. 

t'ATEGORY J J.OOI, NUMREH f•:l 

Studies o( radium applit•d to human skin 

During 19G!l, Pxperiments carrierl out on human subjects demon­
strated that the biological effects of Thorium X ( Hadium-224 ), as 
judged by erythema and skin pigmentation, can ·be increased by 
using an electrical current to cause greater penetration of the skin 
by radioactive material. These experiments were carried out at 
N~w. York University aqd were funded by the Atomic Energy Com­
miSSion. 

Three subjects wPre exposed in these experiments. During the ex­
periment, squarPs 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 showPri int('nse reddPning aft('r 4~ hours, nnd some skin 

pigmentation at 7!) days after exposure: the right forearms. s!wwl'tl 
no visible react ions at the same times. The Ucpart nwnt of bm.•rgy 
estimated that doses to the right forenrm were :J:,o rPm, .and 1000 
rem to the. left forearms. Irradiated tis~ues wen· surgtcally re­
moved and no medical follow up on subjects was conducted .. F.or 
compa~ison with thr~ doses, present occupational PX posu re. lm11ts 
are 7!) rem per year to the hands and forearms. The~e ~xpenment.s 
were reported in AECU-30()1, Atomic Energy Co!nmts~IOn, a pt~bll­
cation presented nt. the Sixteenth Annual Meetm.g of .ttw SoctPty 
for 1 nvestigative DE~rmntology, 19f>f,. This publicatton d tseussP~ t hP 
application of Thorium X to ce.rtain skiJ? diseases_. but l hl~~.c '~. no 
indication that nny of the subjects recet ved nwd tc:tl hPnl f 1 t from 

the experiment. 

CATF.(:OHY 1 t.OO 1, N UMRER R:l 

Analvsi.r; of r'llnt'SS o( elrilclren receit•ill# (rtal irradiation 

ln. UJt18, n program of routine pelvis examination h~ x-.!·:.l~ ea~ly 
in pregnancy for 1 OOH molhP.rs who were to bear tlt~t r '·" st ~h tid 
was earriPd out at Chicago Lying-In Hospital. Ttw oh.w~·ttvt• of ttHl 
exposure~ was to make <!elivt!~Y an~l labor. mort' .'"·t•dtda~>.l~·. :~n< 
easier by measuring Lhe ~•zes of pelvts and lctallH'.td. In pnudtng 
and stHT(•f'c.linJ..! yean~. no such measurenwnts ~\'E:'rl' m:J~Ie and IIH·sP 
groups Sl'rve as· a control population. The ('St~tnatt-d ltsstH• dt~S'!. l•> 
t.hc pPivis for irradiated mothers was 1.!) to ·} n.•Jn. i\.bo~tl h:tl~ .~J 
t.lwst> children were also exposed to !) x-ra~ l.tlms dur111~ the Ill. I 
day of life. The estimated dose to new-born mfants '':~'s 0 .. , n•m. . 

The Atomic gnergy Commission subsl'quen t ly I u ~ldl'~l t lw :\ t ·. 
gonne Cancer Hesearch Hospital ~o conduc~ nnalyscs of ~H':~ It h, of 
the exposed children. BetwePn l!lh2 and l!Jfl!i t~w p:ut·t~ts of tiHse 
children wpi·c contncted and asked for informaltot.' on d~~Pa~es and 
hospitali1.alion. The first study four~d n•~ incr<·a~l' 111 lwriiJ.!II. hl·J.nan­
giomas, a tumor which produces sk~n dtscolornttor~. but no mcr.~nsf' 
in congenital malformations, eye drseases, or mnl~JJ..!IWrJt tumots. A 
seC"ond survey made bl'twecn UHHi and t!n_o confirmed the rPsul~~ 
of the first. follow up. Tlw Dcpart.nwnt. ol E~1er~y comr.nC'ntt·~l. tn 

l!JH!) that., .. It is hoped that furtlwr. dat::l wtll ,!u' ohl:urwd horn 
t.hesP subjPcts ancl if posRihle from thetr chtldr('n. 

CATt-:<alltV 11.001, NUMI\Elt II~ 

llumcm ahsorptim1 o(tritiunr oxiclr t/rnm~lr ... kin 
During l!)f,1, 14 human subjects WP~e expost>c! on~r. a. ~mn~l.ar('ll 

(about 10 square centimetersl on tlw forearm 11~ suhJPct.sl or ~'~1do­
rnen 12 suhjPcts) to a water-vapor .atmosp~erP labelPd wtl!l l.nttum 
oxide IHTO>. A ~ingle suhjPct was Ill ~,ddJtwn .expos£'d ov.cr Ills. t~!~l 
skin area while breathing uncontamrnntPd at~. ~h.sorpt JOn of t r '~ t­
um oxide was estimated by mcasurments of tnt Ill Ill t'Xl'rPt('d 11

1 

urine. The data from t.hesP. Pxperiments indicatl'd t h:1t htlll·l:l.lls .• :d~· 
sorbed tritium at n rntc ·t times faster than rnPasttrl'd. 1~ 11 1 ·'ts. 
1·hesP studies were fu11ded by the Atomic l•:nl'r~y C<.llllfll 1sston .~"HI 
wet·e condudC'd by the <!f-nPral EIE'ct.ric Company. Htrhland. \V.lsh-

i 11 ~~I nn . 
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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.is.t in eva~uating the h~zard to individuals who might 
handle. tnt1um, whtch had promtse of becoming a widely used 
tracer 1soto~e for hydrogen. The Department of Energy reported 
that J?O medtcal follow up was carried out on these subjects. These 
expenments were reported in C.W. DeLong et nl., Am. tl. Roent­
genol. Radium Therapy Nucl. Med. 71, lO~R-.104fi, 1Hf)·1. 

CATEGORY 11.001, NUMBER 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. (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 b.y x-rays or radium for other purposes, but none of them had 
recetved previous irradi~tion to the hands. The other subject was a 
staff member who occasiOnally prepared radium material for treat­
~ents. He. Y:'as obser~e~ before and after the preparation of an 
•.tern contammg 130 rntlhgrams of radium. 1'hes(' exppr·iments were 
funded by the Atomic Energy Commission and were conducted at 
the University of Chicago. 
~he objective o~ the e~perimen_t was to examine the changes 

whtch .m~y oc~ur 1n th_e fmge~s of persons occupationally exposed 
to radtatJOn. 1 he left fourth finger was chosen for irradiation be­
cause t~e .. skin i~ fairly thin AS compared to other fingers, and this 
fi~ger ts .less likely. to have been subjected to previous trauma." 
Mtc~oscoptc observatiOns 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 brok~n blood vessels, or reddening of the skin. The 
report on the expenment noted no permanent changes to the skin 
of the finger, and co!lcluded with the statement, "It is proposed 
t~at test doses be gtven at higher levels." (CH-3833, Effect of 
~m~le Dose X-Ray to the Nail Fold Area of Human Subjects, Pre­
hmmary Report, July 1947, p. 4l However, no further experiments 
were reported. The Department of Energy reported no medical 
follow up of the subjects. 

CATEGOHY 11.001, NUMRER 12:1 

!Iuman absorpt;on and excretion of tritium 

. puring 1B50, human subjects were exposed to tritium in several 
d1ffr>rent experiments. Subjects were exposed to tritium in air for 
b\u h?urs, and the increase in tritium in body fluids was followed 
over ttme. In a second experiment, the arm of a man was immersed 
up to t~e elbow in water containing tritium, and the tritium in 
b~y flu~ds wns again followed. In a third experiment, a man drank 
tntJUm m 0.2 liters of water and absorption into the blood stream 
wa~ followed. Amounts of tritium administered were up to 3 milli­
cunes. I.For comparison. the maximum permissible body burden for 
nccupat10nnl Pxposure is 2 millkuriPs.l ThPs£> PXp£>rlrnPnts were 
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funded by the Atomic Energy Comlllission 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.ontaining 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 Energy provided no further detnils on this expPriment, 
and reported no follow up of subjects. 

CATEGORY 11.001, NUMRER 12u 

Human absorption of tritium by lunR 

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-14fH1, 
Lung Absorption of HTO by Man Upon Inspiration of l-ITO Water 
Vapor, Los Alamos Scientific Laboratory, June 1H52. The Depart·­
ment of Energy reported no medical follow up of the subjects. 

CATEGORY 11.001, NUMBER 127 

/Iuman 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 tlw 
Atomic Energy Commission and were carried out at Los Alamos 
Scientific Laboratory. r 

The objective of the experiments was to obtain data that would 
assist in evaluating tfle hazard of ingested tritium. Two subjects 



each drank 1.6 millicuries of tritium~ the third subject drank n.2 
millicuries in three separate expE>riments. For comparison, the oc­
cupationol body burden is 2 millicuries. The experimPnts are re­
ported in LA-14()4, The Absorption of Ingested Tritium Water and 
the Woter Dilution Volume of Man, Los Alamos Scientific Labora­
tory, June 19!l2. Tlu• DepartrnPnt of Energy rPported no follow up 
on the subjl'cts. 

(',\Tf:(;ORY 11.001, NliMOF.R 1:1~ 

HrHiiation C'XfJOSlll"t' of' nin·t"t'II'S ;,, mushroom clouds 

Tlw lJ .S. Air Forn~ sent man ned planes through rndiation clouds 
('·mushrooms and stems"l from atomic bomb testA to measure radi­
ation doses in the clouds and to the crews. Th(;> detonations were 
part of Operation Red wing, a series of 17 nuclear tests in the multi­
megaton range, at Eniwetok and Bikini Atolls in the Pacific, from 
May-July 195.6. The plones, five different B-57Bs, made 27 passes 
through clouds from six different nuclear explosions, at times from 
20 to 7~ minutes after detonation. Hi pnssC's were earlier than ·1fi 
minutes and 7 wen· l'Urlil'r than :w minutPs after detonation. 

1\taximum rudiation dose!-: in the cloud wen• ROO rm•ntgens pt·r 
hour. 'l'ot:tl radiation do~PS to en.•w memlu·rR were :ts high as lfi 
roPIItgt·ns b~· film hadgt•. !for comparison, the prPst•nt maximum 
annual do..,e for worlwrR i~ :tho11f ;, rtH•Jifg,.n: on,. dH'sl x-r:ty n'Jlt'f'· 
~l'nls 11.11~ to 0.11 I rot·ntgl'n.l 

Tlw ohjeclive of the pro.ifTL was to obl:1in radiatiPil dm;t• infornw­
tion. in tlw P\'Pilt tltnt an "opl'ratinn:d siluntion" requin·d flights 
through ~uch cloud~. Tht• inf'or m:tt ion was to a~sist Air Force corn· 
mands in planning to insun• tlw "most-E·f'f(•cti\'P utilization. consist­
Pill with crew s~tf£'ly. of nircralt in cloud areas.'' 

E:trlier operations had hec~n concluded where dronP aircraft. were 
sent through clouds to obtain dose information. The report also 
mentions mnnned penetrations made during Operation Teapot. 
These passes were made from 17 to 41 minutes after detonotion. 
The rPport on RPdwing deletes information on doses meaRured 
during tlw TPapot rtights, and givPs no refer('nCP to any other pub­
lished rt>port on T£'apot. The Hedwing flights are described in ITR-
1320, Preliminary Heport, Opt>ration Redwing: Early Cloud Pene­
trations, Armed Forces Special Weapons Project, May-July 1!)5fi. 

On November 1:~. 198!), the Subcommittee chairman released this 
documPnt to make it avnilablt:> for a hearing before the Senate Vel­
t·ralls Affairs CommittPe the following day on compensation fur 
vetl•rans exposed to atomic h.•!;tS. The docunwnt was dPscribPd in 
~:nbst•quPnt press accounts. 

The DPpartment of Energy rl'portPd no medico) follow up on the 
£'Xposed aircrews. llowev£'r, subsequent correspondence between 
the Subcomrnit tee and the Defense Department providt:>d more in­
formation. The Defense Nuclear Agency IDNAl reported that seven 
of the Hedwing crP\>..' memtwrR receivt:>d doses greatPr than five rem 
by rilm badge, and were notified by tlw Nuclear Test Personnel 
Heview (NTPRI, a program to identify veterans exposed during 
atomic te~ting. Under this program, persons with exposures greater 
than five rem per year are notified and enl'ouraged to undergo a 
~PP<'inl phvsirnl (':X:11ni11ntion nt the nPnrP~t VE'terans Administrn-

tion hospital. None of these seven have reported medical problems 
ottributable 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 os those of 
all oircrew members, and all these personnel are recorded as part 
of the NTPR. The DNA maintains a toll free number which veter­
ans who believe they were exposed to atomic tests can call to 
report their circumstances. (Letter from Lieutenant General John 
L. Pickitt., Director, D£'fense Nuclear Agl'ncy, to the Subcommittee 
Chairman, December 1 1, l!JH!J.) 

In December l!lH!), Chairman Markey joined with Senator Cran­
ston to request a GenPral Accounting Office investigation on 
atomic cloud fly-through operolions. GAO was asked to dl'tennine 
how many air crew members and how many ground presonnel 
were exposed during Redwing and other such operations, what 
doses these personnel received, and what follow up the Defense De­
partment. has conducted on all personnel. 

CATt-:COHY 11.001, NliMBI-:H 1:\.t 

U ad iout'l i 1 ,,. m" f C'ri a/ placed "" h 11m an .c; },· i 11 

In l!t!i:t, FostPr D. Snell. a ronsult.ing firm, plal'cd ~ynllwtic r:t· 
dionct.ive soil on th(• palms of over ollt' hundred ltum:lll subjc·ds, 
and l'Xamim·d the• abilitv of different cleaning agPnls to n·Jltovf' IIH• 
r:tdioactin• material. Tl1e objective of this cx~u·rlnwnt w:ts In <lt•lt·r· 
minr• llw ertieit•nc.v of various clt'aning agPnts in n·mr,\·i"l! r:ulin:ll·-
tivt• contaminants from "human skin :111d hair." . 

ThPRP. ex peri rnents wt•re perfornwd for the Clu·rn icnl nnd Had io· 
logical Laborat.orit•s of t.he Department of the Army, :111d wen· re­
ported in a U.S. Atomic Energy Commission technical publication, 
Removal of Hadioactive Contaminants from Human Skin, NP-4B:Hi, 
June lfi, 19f>3. It appears that at JeaRt part of the r<•ason for con­
ducting the experiments was to provide information lhnt coulrl he 
used on a battlefield during a nuclear exchange, since tl1£'re is a 
·reference to decontamination "from the point of viPw of the soldiPr 
in the field." (NP-49:-1!), pp. J 6!), I ()6) · 

For the experiments, a drop of a liquid mixture of radioactive 
material was deposited on the palms or arms of human subjects, 
allowed to dry, and counted with a Geiger counter. The contamina­
tion was then washed off with various cleaning agents, and the 
skin counted again to determine efficiency of removal. Initial ex­
periments were conducted on metallic surfaces, then on rabbits and 
pigs. Preliminury work was also done on hnir· removPd from 
h\}rnnns, and then on Hi human subjects. Most or this work was 
done with o suspension of "synthetic soil," a mixture composed 
chiefly of soil, sand, ond clay, mixed with fission productR. Some ex­
periments were performed wit.h synthetic soil which had b£'en irra­
diated in n nuclear reactor, synthetic soil mixed with < ~nrbon-l4, or 
a sample of soil from the Nevada test site. ThesP other mixtures 
did .not adhere well to skin, and were not used in Inter experi­
ments. In these first human experiments, solutions registering up 
to 2,noo counts pPr minutt were placed on subject~· fnn•:trm~ or 



:w 

palms. These experiments showed that it was most difficult to wash 
radioactivity from palms, and most subsequent experiments plac<>d 
the radioactive material on palms only. 

Subsequent experiments were conducted on about 102 different 
human subjects. placing lnrger amounts of radioactivity, typically 
10,000 to 20,000 counts per minute, on subjects' palms. A variety of 
detergents and hand creams were examined for their ability to 
remove the radioactive contamination. One set of experiments was 
conducted with ''radiological wnrfare agents," composed of small 
pellets of zinc bromide whi<:h contained radioactive Tantalum. 
Droplets containing I :1,000 to 4!l,OOO counts per minut.e of these 
agents were placed on tlw palms of six human subjects. 

One set of experiment!; was conduct<>d with employees at the 
Monsanto Chern1cal Company's Mound Laboratory, Miamisburg, 
Ohio. A mixture of contaminants containing alpha emitters, and 
not further identified, was placed on the palms of four employees 
and detergents tl•sh•d for removal. In addition, detergents were 
tested on the hnnds of three other employees "whose hands were 
contaminatPd in the normal cours<' of work." (NP-4!l3!i, p. 1f>2l. 

Except for tlw experiments at Mound Laboratory. the Depart­
ment of Enrrgy has not been abiP to idPntify where these experi­
ments were conduclPd or how the llH human subjects were ob­
tained. Subjects were male and fl•male, and ranged in age from lH 
to l1fi. Ttw Department of Eru•rgy n·portl·d no medical follow up on 
:til)' or tllf'S(' Sllllj('cf~. 

!'t\Tt.:I:CIUY 11.11111, NllMIIEH lftl 

,.feclir·nl f(J//ou• IIJ' st11dic.'i 

In it~ l'adsiH·Pt on this projPct. t ll!' Departnwnt of' EnPrgy dl'­
scriLed follow up studi('s to as~l'SS the lung rungP health of Sl'Verul 
different population~ which have been exposed to radiation. These 
studies have been funded by the Atomic Energy Commission, the 
Energy Research and Development Administration, and the De­
partment of Energy. Some of them started in the 1950s, and they 
continue at present. The studies are being carried out at the Ar-

. gonne Cancer Research Hospital (ACHRI, Argonne National Labo­
ratory. The studies are dt•scribed below: 

1. For 20 ye:11 ~. :1 .ioint study of more than 400 persons bearing a 
considerable l11•d.' burden of radium has befm 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 
1!120-1!1:W: otlwrs received radium chloride by injection or orally as 

·a medical trent rnen t bet ween l !120 and 19a!l. Persons with a consid­
erable body burdl'n uf radium were found to have characteristic de­
fects, d(:·structive clwng<•s, and tumors in thP skeleton. These stud­
iPs ir-lclude ncrur;llt• estimates of' the body content of radium by 
using u tot:tl body countPr; through nnalysis of the expired breath 
for the gas radnn, :1 radium decay product; hy l'ilm exposure from 
subject~· bodies: and through studif:'s of tht' blood to revf:'nl if de­
structi\'e or malignnnt changes have taken place. 

2. A long term follow up study is under woy to examine about 
111.1111 children who \':Prl' Pxposed h<>fnrf' hirth to x-rn.vs during pelvic 

:n 

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 for stomach ulcers. This study was funded by the 
Department of Energy, and revealed "some positive findings,'' 
which are not further specified. The study is now to be resumed 
undPr support from the National Institutes of Health. 

4. During the 1 Uf>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 the thyroid. All of the children with cancer of 
the thyroid who had been treated or seen by the investigator had 
been irradiated previously in such a way that the thyroirl glnnd or 
portions of it had been included in the radiation field. 

CATEGOHY 11.001, NUMBF.H lRG, PART A 

Human in~estioll of fallout 

Concern about prohlerns from the ingestion of fallout lf'rl to stud­
ies using n•al fallout from the Nevada Test Site; sirnulatl•d fallout 
particles· that containPd Strontium-Hf>, Barium-]:~:~. or CPsiurn-1:~·1; 
and solutions of Sr-Hfi and Cs-1 :J:I. During l!)(j 1 t u I !lli:t, rPnl nnd 
simulnted fallout and solutions of strontium and cPsium werC' fed· 
to 102 human subjects. Ab~orption nnd ret.cntion of Uw in~ested ra­
dioactivity was nwasured hy counting th<> bodies of ~trhj<'cls. Tlwse 
experiments were funded by the Atomic Erwrgy ( ;ornmission and 
.were carried out by the University of Chicngo nnrl t lw Argonne Na­
tional Laboratory. Subjects were university students or· n.H·miH·rs of 
the r£'searchers' staffs. 

S('vPral dif'l(·r·ent fallout. or sirnulat.Pd fnllout m:liPri:ds w1·r<• pr<'­
pan•d. One set of expl'riments used microscopic splwres of rndiuac­
tive strontium, cesium, or borium. A total of 27 vohtnt£'ers ingested 
the spheres. Transit time of the spheres through the gnst roint<>st i­
nal tract was measured by counting excreted matter. A second set 
of experiments used real fallout, obtained from t.he NPvnda Test 
Site following land detonntion of the nuclear test Small f3oy, on 
July 14, 1 !lG2. Fallout samples were placed in gelatin capsules and 
were fed to 10 subjects. In these and subsequent experiments, re­
tention of activity was followed by counting subjects' bodies. 

Two types of simulated fallout were also prepared. They were 
distinguished by the size of microscopic spherPs usPd, whiCh simu­
lated the si1.e of fallout particles close to or far from the sitP of dPl­
onation. 21 subjects were fed simuloted local fallout, and 22 simu­
lated distant fallout. Finally, 22 subjects were fpd solutions of 
strontium or cesium. The amounts of rndioactivp rnat<>rinl fed to 
subjects in all experiments ranged from OA t.o 2.!> rnicrocuriPs of 
Strontium-HG, or o.:; to 14 microcuri('s of Cesiurn-1:~.1. Thf.'~t· \'alues 
can be compared with the maximum permissibiP oceupat ional body 
burdens of f;o rnicrocuriE:'s for Strontium-~!;. :md :w microl'uril's for 
Cesium-1:~4. 

The Department of Energy reported no long term med ic:t I follo.w 
up on these subjects. These ~periments w£'re reportl'd in a sciPntif­
ic pnpcr. n.V. LeRoy et al., llPnlth Physics 12. ·1.1!1--.1/:~. l~Hili. 



CATF.<:OHV 11.(1111, N UMBEH 1 ~li, I' ART 1\ 

Lanthanum-140 administered to humans 

The paper cited in Number 186, Part A, G.V. LeRoy et al., re­
ported an earlier study in which fi4 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, 1B63, 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 Pxperimenters noted that movement. through the 
body varied with individuals, nnd tlwse exp('riments attempted to 
measure the extPnl of such variation. 

Subjects were fed 10 or 20 rnicrocurics of Lanthanum-1-W. tFor 
comparison, the maximum pt•rmissihle body burden l'or occupation­
al exposure is 10 microcuries.) Movenwnt of this substanee through 
the body was examint-d by collrct ing l'•·cal samplE>~ and counting. 
Subjects were patients from thP elinieal program at tlw Onk Hidge 
lnstitutP, and ranged in age from 7 In 7ti. t\11 suhjPcts were sel<'ded 
because thev had normal int£>stinal tracts. which wPn' not aff•!ctecl 
by their diseases. Subjects thus reeeiv1.•d "" nwdical Lwrwfit from 
I he t'X pPri nwn t. To llll'asu n• va riHhi I i ty in individuals. ~ suhjf'ds 
wpn• l"(··d lnnthnnum twicP, :Hut Olll' w:ts l't'd thrPe limPs. 

CATEGORY 12.001, NUMRI-:R If> 

Strontium and calcium injected in terminal c:nm:er patients 

· The material which the Department of Energy submitted to the 
Subcommittee on this project included ANL-(1104, a IH5H 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-In:1, 1 H!>fL The Department of 
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 thPse particular experiments, radioactive Calciurn-tl!'i or Stron­
tium-R!'i were injected into twelve terminnl cnncer patients, and the 
distribution of each substance in tissue and bone was determined 
al autopsy. ThPse experiments were carried out at Columbia Uni­
vprsity and the Montefiore llospital, Bronx, New York. 

The objective of thPse Pxperiment~ was t.o measure the absorp­
tion by differpnt parts of the body of strontium, a product of nucle­
ar fi~sion nnd n component of nuclear weapons fallout. In order to 
\w\p P\·:tlu:,tp thP hn7:trrf~ of Rtrnntium to ltuntnns. tlw PXpPrinwnt-

e_rs desired to determine the retention by different tissues of stron­
tmm compared to. calcium; strontium mimics calcium chemically 
~nd concentrates In bone. As the scientific paper explained, sub­
J~cts ';'!e;e chosen so they could be autopsied fairly soon after injec­
tton: ~mce a~tc~psy a_nalyses were employed, thP patients were, of 
necessity, of hm1ted hfe expectancy with cancer involvement and 
cannot be considered as normal healthy adults." <Schulert ~t al 14!)) ., 

Ten patients. were. injecte~ with about l.G microcurie per kilo­
g~am body weight of Strontmm-85, and about 0.4 microcurie per 
ktlogr~m of Calciur_n-4fi. Total doses would have been 64 to 114 mi­
crocun~s of strontium, and 17 to ao microcuries of calcium. For 
~ompans?n, the. occupational. maximum permissible body burdens 
are 60 m1crocunes for Strontmm-85, and 200 microcuries for Calci­
um-4~. These .Patie.n~ lived from 3 hours to 124 days. An additional 
terminal patient .InJec~e~ with ~trontium ·only survived for 251 
days, ~n~ one patient mJected w1th calcium only survived for 9fi0 
days. I at tents ranged in age from 4H to 72. 

CATt<:c:cmv 12.001, NUMBEH 10~l 

l't.•clllldium administered to humans 

DurinJ~ l!Hjfi, 'fechnetium-Bfi tmrt:wtablel and -!Hi wpn· ndmini"s­
tf:'re~ to 8 subjects .. HPtent.ion and absorption of I t·clllwl i urn \'-'t:'l:l' 

t~wn ~ tnred by count 1 ng t.h~ bodies of subjE>cts :1 nd by r:ounl i 11 ~ PXtTP­

twus .. Doses were .adrmmstered to subjects al tlu· Uni\'f'r~itv of 
Washtn~ton, c.ountmg was carried out hy Ott• J'w·ific Nortlt~vf'sl 
J ~ahoratory, Rtchlancl, Was hi nglon. The A torn ic Ent>rg v ( 'ornm is­
su~'.' fundp~j the_ wor·k of thl' Pacific Northwest Laboralorv. 
.. I <·~~hn<:llurn ts a pr~Jduc~ of" nuclPc~r l"ission and is' ·pn·sent in 
r~ttht r ~ugh concent~nt.tons 111 wastes lrorn nuclear renctors. i\t the 
t.J fllP of these exp<~nments, technetium was being separated from 
nudea~ .wasll~s at t~e fpderal facility near Hichland, \Vashington. 
In. ml~ttwn_. technPlluJ~ was also used fm· medical din~nos('s. The 
ohJe:ttvc !,f these ~XP(:'_rtments was to obtain information on the re­
tenttO!l ~~ tt:-chnetturn m the body, to help assign occupational expo-· 

·sure hmtts. 
F'our subjec~s were injected, and four subjects wc>re fed t.echnct i­

um: Each subject received 20 microcuries of Tc-~)Grn and fiO micro­
cu.n~s of Tc-!)6. (For comparison, the occupational maximum per­
mts!'tble body burdens are 70 microcuries for Tc-Bfirn and 10 micro­
curies for Tc-96.) Samples of sweat. plasma, tears, urine and feces 
were coll~cted, and observations were made for up to no days on 
some subjects. . 

These experiments w~re reported in a scientific paper, T.M. Beas­
ley et al., Health Physics 12, 1425-14:!:;, 19faL The Department of 
Energy reported there was no long term follow up of thc>se subjects. 

CATE<;OitY 12.001, NUMBER 110 

flromethium wlminisil'rcclto huma11s 

ln .1!)(;7, PromeU!ium-11:1 was administered to H subjects. 1\b­
~orptJOn and retentwry were foJJowed by counting the bodies of sub­
Jects. and by mensunn~ tfte nctivity in blood and excretion sam-



:t.t 

pies. li suhjects were injected with pronwthium and obsPl"V(!d for re­
tention. 2 subjects drank orange juice with promethium in solution. 
(i subjects were injected with promethium and then injected with 
the chelating agent. diethylenetrinminepentaacetate 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. 

lnj£:>cted subjectR rPceived 0.1 microcuries of promethium. Two 
subjects drank 10 rnic·rocuries of promethium. Administered prep­
arations wen! mostly PN-143, but sonw Pm-1 t14 was also present. 
Little pronwt hium was n~taitwd by thP two subjeds who drank it. 
HowPver, alwut half of tlw inj£'Ctl'd pronwthium deposited in t.he 
liver within a few minutes, and most of tlw n•rnaining promethium 
deposited in the bmw within the next !l hours. Subjects were fol­
lowed for otw ~·par, during which this distribution remained un­
chanKPd. Ttw f:lffec-t i\ Prte!:'s of" DTPA in enhancing excn·ti"on of pro­
methium dPclim·d with lime: When DTPA was injected :w minulPs 
aftP.r prnnwt hi urn. it removed !HI perc(>nl of" the radioactive materi­
al; after Z·1 hours, it rernovPd only~!) ppn·,·nt: nnd aftf'r RO dnys, it 
remo\·erl only :, petTPnt. 

'l'hL•s£> ('XpPriment.'-' wc>re reporh!d in a sci(•nlific papPr, ll.K 
Palmt·r·, 1.( ~- NPlson. f lPnlt h Physil's 1 K. :,:~--fi 1, 1 ~t70. Tlw Dl'part­
ment ol Erwrgy n•porll•d that no follow up WllS condudPd lwyond 
tlw nnf' yr:tr observation aller tlw cxperinwnt. 

C'ATJ·:<:OI!V 1!:!.0111, NUMntm Ill 

Plro~l'lronts .1~J illjl'f'lt·d info hllltiCl/1.'-i 

During 1 ~Hi:L five subjt•ct s were inj£>cted with Phosphorus-:!:~. 
Three of the subjects were Jmtients at the University of Oregon 
Medical School who receive the P-32 as part of the therapy for 
blood dis£·as<'s. The other two subjects were injected at the Swedish 
Hospital in Seattle for purposes only of calibrating equipment. 
These experiments wPre funded by the Atomic Energy Commission 
and carried out b.v the Rattelle Memorial Institute, Richland, 
Washington. 

ThP rPasons for c:11T_vin~ out t he~e experiments were described in 
a scientific paper: 

Fi..;h and wall'rfo"l th:rt ft•t•d in thl' ('olurnbia Hiver clownstream !"rom thP linn· 
funl n·adur!' :tl"'luirt- s"m•· racliunuclides that enll•r the rivPr with the efllul•nt woter 
1)1 :1~-l' arrd ti:,zn :ttl' th• principafnuc-lid,.s found, attd suckers and whiltofish USII· 

ally l"llttl:tin I ht· ~· •·:•It·~• • unr•·nt rat it'll nl" t.h(·~f' nudidt·'-'. Siru·t' sporlsnt('l\ ohtain 
nnd t'al tlw walnfu,,J and lish lrom tlw t"olu111hin Hiver below !Ianford, n method 

• of nw:r~urirr~ tlw low J,., r·l hndv hunh·rr of t he~-a.- rrutlidPs in humans is nt-eded. Since 
li!"rZn is ='. J.!:llllllta Prnilt•·•·. ht.ul.' hunlt·n:-: down In I Ill" lttanocuril•l can easily lw 
llll',;t!"'tll•·d 111 :1 wlt .. l•· tt .. .t. ..,tJlll•·r f-'.,. l1·r •:~1 h:ts tk·:crilu·d :111 l')(lu•riiiH'nl in whidr 

n suhj(.•ct ate a Wt'l~kly rn<'al ol" whih•li!'h and the nrculllulation of till' (;;,.zn in lht> 
body was studied. :12-P does not t'mit a gammn ray and it is nnH"h mon• difficult to 
nwasure. This paper dPscrihes a mC'thod by which body burdens ol" :~2- P down to ·10 
nc can be measur('d. tii.K l'nlmL•r, I-IPnlth Physic·s 12, liO!i-liiiK, l!lliti. Hl'fl•n·nc<'s 1 
and 2 nre publications designated IIW-~II!I!H, 1!lfi·l; and IJW ·SA--:IOiitl, I!Hi:t. ThesP 
nre prohahly Atomic Enc•rgy Commission documents.) 

One subject was injected with 425 nc of P-:l2. A second subject 
was injected with GOO nc, then reinjected after 2H 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<'asmr for developing a sensitive, in vivo counh•r for :t!-1' was to nwasure 
people who ent Columbia River lish. The significance of this intake with relntion to 
ttw maximum permis!;ihle body burden has been discussed in otwllll'r puhlicntion. 
( 11 Five subjed:;; nte =!:. lh cnch of whitefish which hud been cau~ht in tlw Columhin 
Hiver. AllPr allow in~ 1 duy for ubsorpt ion of the :4~-P. the suhjedl' wen• nll'asured 
fur 20 min with the !radiation! countPr and showed body burdl•ns ol" ill, 1 \(1, t:!l, i~. 
and !1:4 nc .... 'rtw rnnximum permissible body burdl•n for occupaliorwl I'XJH•sun• is 
fillllll nc.: 1lbicl., lill7. Ht'l"t>rt>nre I is IIW-HO!l!ll.l 

The Department of Energy reported t.hat no follow up was con­
ducted on these exper·imental subjects. 

CATF.f:OHY 1~.001, NliMHJo~H I~H 

llru11c11rs inhah'cl tritium 

During l~HiO, six suhjeds Pnch inhaled "a fpw" millic:uri1·~ pf triti­
um. IFor comparison. the nwximum permisf-;ibiP Ot'l'llp:ttiPnnl hod.v 
bu nll'll for t ri t i u 111 is 2 m i 11 icu ri(•s.) 'l'ri t i u m ClHH'Pil t r:t I i I) 11 i 11 uri llP 

was monitored for the following lfi days. Tlw~P t'XJ.H'rinwnh \\~·re 
huHIPd hy the Atomic Energy Commission and wt•n• ,.:,rrir·rl o11l nt 
the Los Alnrnos S<.:ientilic Laboratory, New Mexic-o. . 

The ohjective of this Pxperimen( was to investigate tiH' ratP of 
appearance of tritium in urin£>. This knowledg£' would lwlp in t.lw 
Pstabl ish men t of occu pa tiona I ex posu I"P I i Ill its. N () roll()\\' 11 p Oil 

these subjects wns reported. 

C:ATJo:I:OHY 12.00:1, NlJMJlfo:H 17-1 

U(l(lioaf'lil '(' nrcr It' ria I aclmi 11 istrrrd to lrri111Cl11S tu ("(/I lhru It• t'tfllll'· 

fii('TJ/ 

Between UHiG and Ul7~. H individuals were involved in 1:~ differ­
ent human Pxperiments. All eight were employees of the Idaho Di­
vision of the Atomic Energy Commission. In four experiments, sub­
jects inhaled Argon-41; in nine experiments, subjects swnllowPd 
capsules containing microcurie amounts of rarlioactivity. These ex­
periments were funded and carried out by the Atomic Ener~.v Com­
mission. 

The objective of this experiment. was to calibrate inst rumpnts 
that measure radioactive substances inside the human body: such 
instruments are usually used to examine workers accidentally ex­
posed or hospital patients receiving radioactive material. for 
dingnostic purposes. A secondary objective of t.he experinwnts was 
to examine the nwtabolism of radionuclideR inge~h·d or inlwl£>d by 
humans. 

Some of thef'e PX peri nwnts were reported in scient i fie P<lJH!r~. In 
tlH' first SPt of PXpPriiiH'IlfS,~HH' suhjPCt WliS f<"d On(' microcuril' of" 



Manganese-54; another subject was fed an unspecified amount of 
lodine-131 (J.I. Anderson and D.U. Olson, Health Physics 1:1, 7 UJ-
732, 1967). In a second set of experimPnts, individual subjects were 
ferl :U) microcuries of Cesium-1:12, 1.9 microcuries of Potassium-42, 
or 1.1 microcuries of Manganese-54. In adrlition, 4 subjects inhaled 
Argon-41 in amounts of l.H to 2.2 microcuries ID.G. Olson, Health 
Physics 14, 439-447, 19(j8l. In a third experiment, one subject was 
fed 1.5 microcuries £>ach of Cobalt-no and CE'sium-t:n t.J.I. Anderson 
and D.G. Olson, Health Physics 2:{, 325-3a2, 1 H7~1. 

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

OTHER SUf\.IECTS 

WhPre somP or all of the human subjects are likt>ly to be vulnerable to coercion or 
undue inOuence. such as persons with acute or severe physical or mental illness, or 
pt>rsons who are economicnlly or educationnlly disadvantnged. appropriate addition-. 
al safeguards must be included in the stuciy to protect the> rights and welfare ol 
these subjects. 14!i FR 41i.lll1 

It should l11• noted that undpr t he!'e rP~ulat ions, the expt•riment.s previously de· 
scrih<•d wil h prisoners, anci which used minors M subjects, would hnve been strictly 
prohihitt>d. In nddition, many otht·r £'XpNimPnts used patiPnts with sf'vere illnt'sses 
or wh0 wPre disudvanta~l·<l. nnd thew is no indication thnt saf<'~Uanls wt•r£' incorpn· 
ratl'd into t lw Pxperiments to prntN·t thE-se subjects. 

0 

APPENDIX 

CtJRHENT Ft-:m:ttAI. Hr.tatJ.ATHlNS oN TilE I'HonTTION oF llt•MAN St111.nrrs 

Curn·nl n•gulntions on the ust' of human suhjPcts for l'XpNimf'nts rut• desrrilwd 
in Tilll• ~!",,Code of Fecll'ral H<·~ulations. Part .1fi t.l;, CFR .llit. n·,·i~Pd :•~ of Orll,ht•r 
I. I!IWt. Tht-sP n·~ulation~ call for spe>rinl requin>nwnts whPn pri:-:,.•H•r.:. l·hildr\'11. •'r 
other spt>cili<'rl cntPJ.!nrit's of pt•rson~ are> usf'd rt!'o ~uh.krt". 

W·:NEI!AI. I'ROVISIONS 

Exp<'rinwnts on human suhjeets must satisfy th(' followinJ.! eritt•ria: 
Ill Hisks to suhjl'ds should he minimizt•d. 
1:!1 Hisks to subjt•Ct!' should lw n•aso~tabiP ill rC'Iation to anticip:tl«·d lu·rwlir·-. :•· 

IIH· imporl:trH'P of tlw knowiPdgc• Uwt mny n•asonnhly Ill' «'XI"''"t«·rllo ~"~"''"'· 
1:11 Suhjt•ds ~hotrld lw sf'lt•t·lt·d in nn t•quit:•hlt· lllliiiiH'L 
Ill lnfornll'd l"flll~t·nt shall lu• sought I rum t•:wh pr.,·:pt"l"l i\1' ·.ul•.i•·•·l 111 I !11· ~""i•·•·l 

lq~:tlly authurizt·d rl'prt'Sl'lll:tlivl'. lnlilrlltt'd com:t•Jit ineludes n cl•·:11· rl•·'-'•·• iptin11 "' 
till' ri~l•~ :11111 hl'lll'fils of tlw e•xp«·r-illlf'lll:tlpnw•·dun·. f.l;, ("J-"H 11; Ill' 

Bionlf'dintl 11r ltt·havi11r:tl n·~•·:11Th 111:1\· irn·,l\·,. pri··""''' :: :•·· '·"'·i····l · ''"' il tlw 
purp11sl' of' I hi' proposl·d rt'Sl':•rl'll i~ In: . 

t II sttrdy I ht• po~sihlt• t":tliSI'S, l'llt·•·ls. :111d pn•<·t·sst·s of inc: II,.,., :11 i1111 "' "' •-ri•ttin:d 
lu•havior; 

1~1 sltrdy prisons as inslilulional slrut'lun·s or prisonl'rs as itw:trn·r;,,,.d 1''''!-'"ll~: 
t:lr t·ondut'l n•sl'arch on ('onditi .. ns parlinrlarl.v alft·diiiJ~ prisnltt•rs as :1 dns..; tli•r 

(•xamph·. vaceirH' tri11ls or othl•r n•st>an:h on lu·p:tliti~. whil·l• is 11111n·. pn·,·:dt•lll 
amu11g prison«•rs I hnn lhl' gC'ru.•ral populnt ion I; 

t:lt t•xmnint' pntclin•s, both ac:ceph·d and l'XJl«Tinwnlal. whi,·h h;l\'t' tlw i~tl«•lll and 
reasor~:~hll' prnb:~hility of improvinJ:! tlw lwnlth or \\'(•11-lu·inJ.! ollllf' suhjt·l'l. f.Fi FH 
·lli.:llllil 

l"llll.lliiEN 

A child is an individual who has not allitiru•d tlw !«•gal :tJ:«· f.,r •·••nst·ltt lu rn·:ll· 
nwnts or pron•dun•s involv(•d in thP n•st•arch. undl'r till' :tpplit·ni.J,. l:tws 11! 1111' lol·:t· 
t ion wlwn• !he r£'S(':trch is to bt• condudt•d 1:\!i Fit -Hi.-10:.!1 

A child may hP used as a suhjt•d only upon n·ct'ipt of pt•rmissinn !"rom :•an·nts 
and nsst•nt !"rom I ht' child, untlt·r conditions whPn• tltP child is judJ.!t•d capahll' of" pro· 
vidinJ.( ass«·nt 1-lf• I'H -IIi. \IIHI. If tH•rmission and OI!'S«'Ilt :tn• 11hl:tin«·d. n•s••:11Th c:111 Ill' 
contltldl'd only if""" oft lw following condil ions is nwt: 

I II Tlw n•s(•;trch post.>s no l!n•atl'r than rninim;d risk t-lr• FH lli.-ltlll. 
1~1 Tlw rt>st>nrch pn!st•nts tnon• than minimal risk, hut thE' pmt·l·dun· holds out 

the prospt•ct of din•l'l ht•twfil for tlw individual suhjl'd or is lik•·ly lo c"nlrihlllt· lo 
the suhjE'd"s wl'll·hl'ing 1-l!", FH lfi.-111!"•1. 

t:lr Tlw n•st•arch pn•st•nts mon· tlwn minimal risk. d11PS not hold !lUI I lw I"" ;pt·t·t 
of din•cl hl•rwril to thP suhj('d, hut thl' proct"dun• is likt•ly to yit·hl ~I'IH'r:tli;;tld•· 
knowh•dgl' ahout tlw suhjt-d"s disordPr or condition which is of vital itnpori:IIH·•· f,),. 
llnth•rstaruling t lu• disonll•r or condition t !!"1 FH -IIi. IIIIi I. 

1·11 Tlw n·sl':trdt pn·st•nts :1 n•asonahl" opportunity to f11rllwr llw '""''"''''"'din1:. 
pn•vl•nlion, or allt·\·iatinll of :t s•·rio11s proltlt·nt :tll«·clilll~ tlw lw:dtlt or "·•·ll;llt' "' 
childn·n t-1!"• FH ·IIi. lllil. 



HUMAN RADIATION EXPERIMENTS 
HISTORICAL BACKGROUND 

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

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

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

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

There are indications that in some ca$es: 
! 

(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·f~lly informed of 
potential health consequences of the experiment; 

..... 

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

(5) some experiments served no therapeutic medical purpose. 

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

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



HISTORICAL BACKGROUND ON FEDERALLY-SPONSORED HUMAN 
EXPERIMENTS INVOLVING IONIZING RADIATION 

Human experiments involving ionizing radiation relative to the federal 
military and civilian nuclear programs have been numerous and span nearly a . 
half century. While several recently publicized experiments raise serious ethical 
questions, the feder~l govenunent has and continues to sponsor human studies 
where there are widely recognized medical benefits. Nonetheless, it is itnportant 
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 concen1 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 inten1al exposures of 
radionuclides to workers at Atotnic Energy Commission facilities in the 1950's 
and 1960's; (c) Injecting uranium in terminally ill brain tutnor patients to 
ascertain kidney damage; (d) feeding radium to elderly people in nursing hotnes; 
and (e) the irradiation of the testicles of 131 inmates at the Washington and · 

· Oregon state prisons between 1960-71. 

* Clinical experiments where there \Vas 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 1959-75 in specially built facilities at DOE's Oak 
Ridge facility; and (b) the irradiation of 87 cancer patients at the University of 
Cincinnati to doses of radiation expected to be found on a nuclear battlefield. 

* Clinical experiments where the federal government provided radioisotopes but 
did not directly fund the studies thetnselves: 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 calciutn in the 1950's. · 
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* Studies where tnilitary personnel were deliberately exposed to ascertain 
radiation risks and other infonnation. 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 environtnent These 
include: (a) the release of some 8,000 curies of radioiodine in Dece1nber 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 Ad1ninistration at 
Atomic Energy Com1nission facilities (Interagency Agreement 40-35-64 ). 

*Studies sllpported by the Defense Department at Atomic Energy Cornrnission 
facilities. 

* Studies supported by the Department of Veteran's Affairs. 
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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- 1975 IN 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. 
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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 BATTLEFIELD. 

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

REVEALED EXPERIMENTS CONDUCTED ON .. SCORES .. RETARDED YOUTHS AT THIS 
=~ . 

BOYS' SCHOOL NEAR BOSTON. APPARENTLY UNDER THE SPONSORSHIP OF THE 

ATOMIC ENERGY COMMISSION, THE EXPERIMENTS INVOLVED THE INGESTION OF 

RADIOACTIVELY-CONTAMINATED MILK AS A FORM OF A TRACER TO EXAMINE DIGESTIVE 

PROCESSES. WE ANTICIPATE LEARNING MORE ABOUT THIS IN 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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CONTlNUED THE ALBUQUERQUE TRIBUNE 

A SPECIAL REFRINT 
OF A TH~-OAY REPORT PUBUSHED 

NOV. ~17, 1.993 

· · ·-::;:Tile 
I~lu.tonitltll 

·.,·2F ... xperit11Cllt 

be expet iment began in tbc bot, 
fretful dawn of the Atomic Age in 
quiet hospitals far~ from 
tbe N r:w Mc:x.ico desert wbc:re sci­
entists ~ putting the f mishing 
touChes on a .. gadget" that v.uuld 

alter the course of history. 
In the 'W'aTds of tbe sick and dying. syringes wen: 

loaded with an ingredient so secret it was known 
oo}y IS 'ibe product." Th:n. in quid suca:ssion, the occdles were phmpi into 
tbc veins of an auto accident victim in Tcmessec, a c:ancCr patient in Chica­
go, a bouse painter in San Frmcisco. 

The product was plutonium, the highly radioactive substance that "M:>uld 
~ tbe brilliant mushroom cloud ewer Alamogordo three mooths 1at.cr..But 
what did plutonium - the ingredient in a "WeapOn that President Truman 
1Wuld boast harnessed the power of the universe -do in the human body'? 
·How long did it circulate in tbe blood? Vlbere did it lodge in the bone? How 
quickly was it exacted? . · 

The experiment ~'35 approved by the U.S. Army's Manhattan Project, the 
wartime machine that developed the atomic bomb. Some contemporary ICi­
Cntists compare the project to tbe human expel imeuts cooduc:ted in Nazi Ger­
many. Others defend it. 

In all, scientists injected 18 people with plmonium betwecl194S and 194 7. 
Even IS tbe plutonium was being administered. the Arrey coloocllisted in dov 
uments IS primarily rcspons1ble for tbe c:xperimcnt was dcsaibing plutonium 
as the "most poisonous chemical known." 

The patients ~ ordinary people with ooe thing in common: life-threate:n­
ing illnesses that made survival beyond 10 years "highly improbable." They 
included a boy of slight build wbo was just two mooths shy ofhis flfth birth­
day, a malnourished alcoholic, m ~ v.anan suffering fttxn widespread 
caocer. 

With the possible exception of ooe patient, 'Tbe Tn"bune found no wriucn 
· evidence tha1 my of the patients were informed oftbe nature oftbe cxpa iment 
m gave consent Most of them probably .wei! to their graves DOC knowing they 
bad been injected with ooe oftbc most poteut cancer-producing chemicals oo 
Earth. 

One patient~ ~times tbe 10-Callod lethal textbook dose" ofplu-. 
toni\.D'tl. That patient and f rve ochers received radiation doses to tbc booe tba1 
a &cientist 30 years later caJculatod IS being high enough to cause 111r1xn. 

ODe-third oftbe patients outlived their doctors' &rim prutictions, md in the 
early 1970s, four still were living when a follow-up stUdy began. Scientists 
took urine, blood and stool samples from three to measure tbc plutonium 
remaining in their bodies. Scientists also sought ahumations of deceased 
patients. 

CONTINUED 
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Neltba- tbe mrvTvors nor the relatives of tbe decea ~ plutonium pmiart:s 
initially WC"C told the real rcasoo for the gtm:rnmait 's interest In aorne ~ · 
the re Uttives WC"C lied to wben permission fer c::xhumarioo was ~L ·· 

-rhis is ooe of the great, darl: &toties of tbe nuclc:a:r era.," sa.i d Arjun ~­
j ani, president of the lnbti tute for Energy and E.nvironmcntal Research I:D 
Washingt.oo. D. C., a noo-profn group tba:1 studies nuclear issues. "'Ibe public 
is DOt ~ of the depths to which mmy \llllvt:mties., doct.or5 md icic:ntists 
dcscmded" 

Los Alamos Natiooa1 Laboratory ~ a major role in the expo imeut 's 
firSt pba.sc. The lab analyzed the ~aetioo samples of the patients injected in 
a Rochester, N.Y., bospi tal and later pu blisbed a c lassi fi cd report that has 
become the def mitive source dQoiTT)C"Tlt oo tbe expo imenl 

The data, some lcicotists szy, helped prt:m::t thousands of wcrl:cn at mrlc:ar 
facilities from being ~o e:xposc;d to plutonium md did nnt luvm the ~ 
a cootnbute to tbcir deaths. ~ szy tbe c:xpex iment was l.lDCthical md bad 
ICic:oce because, amoog otbc:r reasons, the sample size was too small 

asbc:s. 

Tbe expo ink:ut itxlfbas ~ lim1tcd attco­
tioo in tbe media. But to this day, the patients. iden­
tities have heel knuw'n by numbc:rs·on}y. 

Six ycm ago, The Tribune began a search to fmd 
1bem. We thought they deserved to be rcncrnbe:ed 
as something more than nu:mbcn, something more 
than la.bcmuory animals wbo cootnbuted to scic:nce 
a '9o"ealth of data oo ~ plutonium is deposited in 
the human body - its bean, skeleton, even its 

Worlcin& with sca.nt data from scientific reports md a few clues from goy­
c:mment doc:umc:trts, we determined the idcrtitics of frve of the 18 patients. 

In the next few ~ The T nbuoe will tell you bow these ordina:ry Amci­
c:ans mrwittingJy ~ swept up by the bot winds of the Atomic Age. We also 
will tell you about bo9.· their families wcrcn 't told the truth for almost SO )UfS. 

The f liSt pari ent we fouod was a railroad porter named Elmer Allen, !!iclti­
f!Cd in records as ~-3 ." Elmer was injedod with plutonium in the left calf, 
md three days 1ater, his leg was a:mputatcd for what was thought to be a pre­
eristing booe caocer. 

The second patient was a California bouse paint.c:r named Albert St.e'YenS, 
knoWn as ~1-1." Albert received a massive dose of plutonium four days 
before undergoing surgery for stomach cancer. BUt be didn't have stomach 
cancer. Specimens of his spleen, n"b and body tissues la1.cr ~·up in a report 
titled "A ComparisoD of the Metabolism ofPhnonium in Man and tbe Rat" 

The third patient was WJiP~." a man named John Mousso who suffered 
from Addison's disca.sc and strugg]cd to make c:ods med in a smaD town out­
side Rochester, N.Y. 

The fourth was Eda Schultz Charlton., identified as "'HP-3"' in official 
n:c:ords. Eda ~ coodition was monitored for almost 35 years by tbe UnM:rsi­
ty of Rochester's Strong Memorial Hospital. She underwent dozcls of diag­
DOStic tests ranging from X -rays to btopsjes md barium c:ocmas, IDd sbe dcYel-
oped an obsessjye fear of cancer. . 

And f malty, there "Was '1-IP-9 ,"' a man named Fred C. Sours, a political off 1-

ciai in a Rochester suburb whose body was exhumed 31 years after his death 
and sent to a national 1abora1ory ncar Ollcago. His n::mains were kept tbcrc 
for more than three years. 

Who are the others? The malnourished alcoholic? The auto eccidcnt vic­
tim in Temrssec? 

We don't know. And the gOYclllDOJl 'M.lD 't ay. 
We've flied two legal requests UDder the Fr=dom of Information Ad with 

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

many functions of the wartime Manhattan Project 

CONTINUED 
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The f JTSt was f akd in 1989. The ICCODd, fLled more than 1 year ago, was 1 

~ request based oo the DOE's own doc:u:mcnts- including 1 1974 
report detailing an internal inquiry into the e:xpoimeol concho.ed by its~ 
dccessor agency, the Atomic Eoc:rgy Qxnmimon. 

We"ve rcccivcd some documc::ots from the DO~ but it is ltill withholding 
many of the most important rccorth, such as medical fLles and other corre­
lpOOdcnce that lJIO.lld idartify the other~ The OOE said it docsn 't CYCD 

have 1 copy of the f IDdings of its own investigation - an investigation that 
involved teams of officials wbo fC'VieoM:d numerous rccorth, c:ooductcd inter­
views with scientists in 14 cities and returned to Washington with 250 docu­
IDICUt:S. 

The plutonium experiment began in the hubris of a new age. Among its 
acMx:ates and architects were &arne of tbe brillimt young scientists from Los 
A.1amo6 wbo, from behind~ lenses, watched on the morning of July 
16, 194 S, when 1 man-made aplosioo outsbooe the Nr:w Mcxic:O sun.' 

&. ~ ~~·!::.: c~ The Cold Vv''4I is aver, and \he bombs arc being 
dismantled Still, tbe DOE refuses to relinquish tbe identities of the victims of . 
me of its darkest tcaets. 

wrbis Is one of the great, dar1< stories of the 
nuclear. era. 1be public Is not aware of the 
depths to which many universities, doctors 

and scientists descended." 
Aljun Makhijani 

Institute for EnerrY and Environmental Research 
........ • • .. , • • • ~ • , • • • • ·~oo; D.€· 

CONTINUED 
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Secret Nuclear Research on People Comes to Light 

1 

By KEITH SCHNEIDER !r 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 above what 
is considered safe today. 

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

Now the fnergy Department is do-

ing an about-face, acKnowteagmg 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 sub­
jects. 

Energy Secretary Hazel R O'Leary 
has promised a full investigation, mucn 
of it focusing on whether civilians were 
fully informed of the risks and consent­
ed to take part in the experiments. Mrs. 

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

During the years when much of.the 
research was undertaken, considera­
bly less was known about the hazards 
of radiation. It was common in the 
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 prioritr 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 Jives. 

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

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

partment's biomedical experiments. 
The investigation will be part or. 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 effort, the Department has 
hired six archivists to comb classified 
records at the National Archives. Mrs. 
O'Leary has also increased the number 
of employees in her own department 
who review and declassify documents 
from three to six, and she has an­
nounced plans to train more people to 

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

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

Her initiative, 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 to X-rays 

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

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

"These prisoner studies were clearly 
unethical," Mr. Alvarez said. 

But the study was defended by Dr. C. 
Alvin Paulsen, a retired 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 
intervjews 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 of 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 of 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 done that in the open mobile 
population." ' : 
~e said that even today "there is no 

ev1dence 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 man-
ager at the Hanford nuclear weapons 
plant, warned, "The experiments do 
not appear to have been in compliance 
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 With leukemia and other 
cancers to exceptionally high levels or 
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
gation. 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 explosive 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 of 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 Departm~nt 
said it faced legal barriers to di~clos1~g 
information in its files, especially m 
complying with laws protecting the pri­
vacy of patients or their families. . 

Just how slow and cumbersome diS­
closure can become was graphically 
illustrated over the last six months as 
the Energy Department sought files 
from the Argonne Natjonal Lahn_ratQU 
outside Ch1cago on human expenments 
in~olving pluto~ium. 

One experiment, conducted from. 
1945 'to 1947, involved injecting 18 pa­
tients with plutonium, a dangerous r~­
dioactive material developed for use m 
atomic bombs. The Albuquerque Trib­
une tracked the stories of five patients, 
including Eda Schultz Charlton, w~o 
was injected without her knowledge m 
a Rochester hospital in 1945. App.arent-
ly not seriously ill at the time, she lived· 
until 1983, when she died at age 85. 

Eileen Welsome, a reporter at The 
Tribune, filed a request under the Free­
dom of Information Act that the Ener­
gy Department make public ~11 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"_V)'ers for the 
University of 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 of fam­
ily members. 
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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, Mi. 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 all names and 
any other information that could identi­
fy the participants, a process that could 
take weeks more, Mr. Johnston said. 

Mrs. O'Leary and Dr. O'Toole said 
such steps were necessary. The investi­
gation into human experimentation is 
likely to uncover information that sur­
viving participants, members of their 
families, and the public will find quite 
disturbing. "Does the public's right to 
know include releasing names," Dr. 
O'Toole asked. "It's not clear to me 

DEC 17 1993 
that is part of the ethical obligation or. 
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 
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Energy Official 
Seeks to Assist 
Victims of Tests 

By KEITH SCHNEIDER f1 f 
EnNg\' Serretarv Hazel R. O'Learv 

yesteroay called on the Government to 
compensate Americans who were ex­
posed tto radiation from human medi­
cal experimentation that the United 
States conducted for decades ·after 
World War II. 

l\1rs. 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 "downwinders"- those who 
asserted that thev or members of the1r 
families \.\:ere harmed by radioactive 
fallout from open-air testing of atomic 
bombs in the 1950's and early 1960's. 

"!looked at the historv of the Enere\· 
Deoart m~"nt with the. downwmder.s 
where the department for some years 
really did batlle with these people to 
hold off the.lr abilily to make claims:· 
1\·lrs. O'Lear\' said in an Interview. "It 
doesn't occu~ to me that IS the posture I 
want to be> in." 

'Make These People Whole' 

Rcferrmg to the thousand or more 
sub.1ects of radiatton experiments. thE' 
Secretary added: "It seems to me that 
my posttton ought to be. what does 11 

takE' to make these people whole? If 
the~· can prove 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 
CNN yesterday morning after she was 
asked if she would consider compensa­
t ton. She rep !ted: "Many have suggest· 
cd. and I tend to agree personally, that 
those people who were wronged need to 
be compensated. And we ought to go 
forward and explain to the Congress 
what has happened. and let the Con­
gress of the United States and 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 <tnyonc who was harmed 
dunng the decades ol human medical 
expcnmentation conducted by the 
,.i,tomJC Energy Commission. The nu-
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clear weapons mdustn· l<ller came un· 
dcr the ownership and. management of 
the Department of Energy. She said 
she notifted the V:htte House on :\1on· 
day that she would propose a measure 
to provide compensation. 

If approved by the Clinton Admmis· 
tration and Congress, it would be thE' 
fifth time since the earlv 1950's that the 
Government has compensated people 
put in jeopardy by radiation from the 
American nuclear weapons industry. 
The first four, however, were initiated 
by foreign governments or the Ameri· 
can victims. 

Two Departments in Conflict 

. ·Secretary O'Leary's comments were 
the first in which a head of the nuclear 
weapons industry initiated the Gon•rn­
ment's effort to apologize and compen­
sate people who may have been 
harmed bv its nuclear materials. 

Her appeal for compensati_on, 
though, puts the Department of Energy 
in d1rect conflict with the Department 
of Justtce. In every other instance in 
whtch Congress considered legislation 
to compensate people.exposed to harm­
ful levels of radiation. including the 
case of the downwinder~ in the South· 
west. the tort branch of the Justice 
Department's civil division has op­
posed the effort. 

The department has also defended 
the G·overnment in lawsuits. dating to 
the ear:v 1950's. in which ranchers. 
soldiers." uramum miners and the in· 
dustrv·s own worker~ asserted that 
the\' ·had been harmed bv radiation 
from the nuclear .weapons ·mdustrv. 

Department lawvers are now· de· 
fc>ndmp. rht• Go\'C'rnment m a case m 
J\:evada 111 whtch the famtlte~ of more 
than 200 weapons industry workers. 
most of whom have died. contend that 
.thetr relatt\'CS were injured or killed by 
radiatton from atomic bomb testing at 
the Nevada Test Site northwest of Las 
Vegas. 

In that case. whtch began in Las 
Vegas on Dec. 13. several of the Gov­
ernment's ch1ef medical witnesses are 
doctors who conducted the human 
medical expenments that have come 
under Mrs. O'Leary's scruuny. 

Three Witnesses Named 

One wttness is Dr. Constantine Ma­
letskos. a former researcher at the 
Massachusetts Institute of Technology 
who performed radtatJon experiments 
on retarded teen-agE' bovs at the Fer­
nald State School m \\'al.tham. Mass. 

Another 1s Dr. Cl<t renrC' Lushbaugh. 
who d1rected several human medical 
experiments. mcludmg !'everal .in 
whtch children were exposed to radl<t· 
uon. at a rc-sea rch tnstllutton financed 
by the AtumK Energ~· Commtssion in 
Oak Rtdge. TC'nn. Sumc· of Dr. Lush­
baugh·s stud1cs were h<tlted m-the car­
lv 19iO's after offtclals of the commis­
SIOn said the~· had done little to provide 
mcdtcal bencflls for the pauents m­
vol\'ed. 
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A thtrd wttnC's~ ~~ Dr. Eugene' 

Saenger. it rt.:>ttrPtl rad1olo~tsr at thC' 
lnt\'E'rStt\· nf Ctnvllln:tli Collel!C of 
:'-.1ed1cme.· whf• trl rile· 19oO's anJ ;u·;-; 
exposed tndt~r:li cttH.e:· fKlllen!:-: ttl 
levels of ratlJ;:tlllll th;tt were knowr. to 
make peupk :~cutC'I~· 11:. Accon..lm~ to 
records of the studtcs. whtch were per­
formed forth-:> De-fC'mc Department. 9 
of the first .JO people· rxposed tu thf' 
radiation dted wJihm 31- d:w~. 

All three dnctors have m:nntatned m 
interviews Wllh Congrcss10nal rE'· 
searchers and journalists o\·er th'? 
vears that thetr \~·ork had been ethical 
and proper. 

Potential for Conflict 

Mrs. o·Lean· s:tili sh-:- h3J tiot t<tlkec 
with Jane>t Ret1u. th0 .:..irorne,· General. 
but was awarE' of till' put~ntral for 
conflrct Wllh thf Just;cr Department. 
"I cannot imagmc- there would bE' any 
other posture that I could tak£> on th1s." 
she sa1d. ··1 am alsu cle;Jr on the fact 
that the Justice Dc.panment rna~· come 
from another postt ton and pomt of 
view." 

The> Jusllrr DepJrtmen: toJav said II' 
would not comment on Mrs. o·Lean·'s 
proposal. · 

Mrs. O'Learv·~ appeal for compE:'n· 
sauon came three weE'ks after she dt· 
recred .the Department of Energ~· to 
investigate thr expe>nments. deter­
mine the1r ethtcal and medical propn­
ety. and locate test suhlt>Cts or mem­
bers of then· fJmil.ies. · 

Stewart L. udall. who WJS Se>crrtan· 
of the Interior m thc> 1-\ennt>dv and 
John~on Admtnt~t r;u ton'. !';ltd \:E''tE'r· 
d:~:: that :\trs. (t"Le>;tr\·s :~ppral for 
compensation wJ~ bre:tthtakm~. 

"It's n ve>r~· bold step.·· sa1d l\tr. 
Udall. who <iS a 1;-~w~·C'r helped prep:1re 
the Nevad:t 1est S11e rasc and two 
others on bella If uf thous:~nds of Amen­
cans who he:te\·ed :hev had been nc­
timized h~· thr mJCIP.:tr.wcapons mdu:-;­
tr~·. ··Hazrl o·Le>:.11·~· i~ talkmg to thr 
country. Shr 1~ saying· therE' WE'rf:' 
gnevous thmgs done:- to people and. m 
e>ffect. sh£> is apologizing to the> country. 
But it'~ not clear :ul\'hodv else m the 
Government ~~ l1strning. ThE' nex: 
thing the Clinton Admtnistration ought 
to do is pull cvcrvhodv together so the~· 
can talk to each other."· 



MEMORANDUM TO U. S. DEPARTMENT OF ENERGY STAFF 

FROM: MICHAEL GAULDIN, DIRECTOR fi1e:r­
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· 

Commission 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 M-F) 

If you have general questions about the U.S. Department of Energy, 

please call the Office of Public Information: 

1-202-586-5575 (9:30 a.m. - 5:00 p.m. EST M-F) 
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~"' Veierans Aff~irs News Release 

FOR IMMEDIATE RELEASE 

. BROWN PLEr:GES QUICK ACTION ON REVIEW OF NUCLEAR MEDICINE RESEARCH RECORDS 

washington·, oec. 31 -- secretary of Veterans Affairs Jesse Brown 

announced tl1at VA will immediately look into nuclear medicine research 

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

Said Brown, "We are collecting the records of clinical rczearch 

conducted at VA hospitals which utilized nuclear medicine. In order to be 

certain that the research was properly conducted, I have oroered an 

immediate review of the circumstance~ 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 all the facts and, if we 

determine that V'A was engaged in any inappropriate research, we will 

disclose that finding to the A-merican people, notify veterans involved and 

take appropriate action,'' he added. 

VA is working closely with the Department of. Energy and the Department 

of oeEense. 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. 11Veterans who 

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

-- and their cases will be promptly investigated by VA persormel," Brown 
added. 
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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, 
wAmerican 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, prisoners, 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 r_epugnant or bizarre of these experiments 
include the f~llowing: 

--From 1945 to 1947, as part of the Manhattan Project, 18 
patie,nts believe9 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. 

--Dur-ing 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 wor~ 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, 

E~rd~ 
Chairman 



Ho:-~orable ::~·..;ar: _. :.1..arkey 
Co:::l.:lictee on ::ner-5: ... · and Com..::er::e 
House of Re?resentati~es 
Was;;ingcon, D.C. 205:5 

This is a further res?onse :o :;our Oc:ober 2~, ~985, lec::er 
re~~rii:15 ex~er:=e~:s :~ ~hich ~u=a~ suJjec:s ~ere su~jec::c t~ 

io~:zi:1g radiation duri~g the ?er:oc 1?~5-~971. An :~:er:= 

res;;onse ~,;as sent to you :,y Jr. Ch_ar~es Jei..isi. 

~y star: has ~r~?ared ans~ers :o cr.e questions ra!seci i~ you:­
let:er and in you:- Subco==ittee~s sta:: re?or:. Their ::~c:~gs 

are ~rese~ted i~ the e~closed adde~d~=· ihe conclusio~, base~ ~r. 

the :aciiat!on dosi=ec:-y in£or=aticr. and :~r other reaso~s ~~~=~ 
fol!:Y, is that there is-~o scie~:::i:: reason to expec: tha: any 
of :~e subjects ~r.o are ~ot already jei:1g ~c~!:Jred ~i:l i~c~: a~y 

har=:~l ef:ects. :~erefJre, cr.ere ~s :1eic~e: ~ny reaso~ :J~ 

ac:e=?t!:15 any :ur:~.er :~l.lot;.;-up st-..:::es ~~ ::-.ese subjec:s ··-· .. ,.., 
prJ~~se :1e~ leg!sla:i:~ :o co=pe~sa:e :he=. 

7he objections t~at are e=?hasi:ec :~ yo~r letter a~: 
Subc:::!:tee~s staf~ report appear :o have been Jased Jr. 

~is~nderstand!~gs of t~e basis for oc:u~ational sta:1dar:s 
the ?ri~c~ples of hu~a~ experi~en:at~a~. As is discussec 
~ac~J~al Council o~ ~ac:ac:on ?rotec:::~ a~~ ~easure=e~:s 

:::e 

i.:: ::-: e 

~·;o. 39, 3asi.: ?-aciati~r. ?roc::ec:ior. ·:r:.:e~:..a., the ~asic c:!::::..;. 
~or :~e use of ra~iatio~ ::1 resear::~ Jn hu:an subjec:s are ::-.~: 

ra~:.;.:i~n is the ?referred age~t for per~or=i~g :he sc-..:~y, :~a: 

~ec~ods ~rovidi:1g ~axi~u~ infor~at~an ~it~ ~ini~u~ dose sh:~:~ je 
utilized, and that the infor~ation shou~~ ~e obtained ~i=~ :~c: 

scalles: practicable levels of rad!aticr.. 7he significant 
features for all ~u=a~ experi~entatior. are :hat c::he ~ropr~e:y an~ 
useful~ess of the ~ark is assure~, chat adequate safeguarcs a:e 
pr~"'·:..::!ed, and chat enlightened conse::: or che subje~: is ass~::.:. 

~ne require=en:s ~or inf~r~ed consen: have undergone 
cons:::e~able develop:Je::: in recen: years. ..;t the ci=e c: :~e 

expe:i=en:s in ques:ion the modern require~e~:s for inst!:u::.:nal 
revie~ boards and si~ned infor=ed canse~c had ndt been 
esta~lished. ~e have :10 evi.::!ence thac the experi~en:s ~ere ~:: 

con~~:::ec i~ cocplian:e ~i:h :he echi::s as ~ell as the rules ~==-

hu=a~ ex~er:mentac:on cha: obcained ac :he ti=e. The cur:-e~: 



policies of the Department of Energy are in substantial 
conformance ~ith the provisions of the Model Federal Policy for 
the Protection of Human Subjects, ~hich is in the process of 
being adopted. 

Additional comments on the specific experiments are made in 
the en~losed addendu~ to this letter. 

E::1c.!.osure 
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Comments on October 24, 1986, letter fro:::n Congressman ~arkey a:"'.C scar: 
report of .Subcoc:nit:tee on ::nergy Conse~·.;ac:ion and Powe~, "Arnerica:l :;uc~e:=.:­

Guinea Pigs: Three uecades of Radiation Experi=ents on L'. S. Ci.t:ize~s.·· 

In cocpliance t.Jith t:he request: by Congressman ~arkey that the Jepar:~e~: v. 

C::1ergy attempt to idencify t:he persons t.:ho served as experi=z;encal suoje::~ 

for certai~ radiation experi~ents that ....,ere conducted during the ~er:oc 
1945-1971, the cognizant field offices and so~e individual invescigacors 
were asked to evaluate the feasibility and necessity of such an et:~rt. ~~~ 

results of this investigation follow. 

General com:Jents. The Subco::n::nittee's staff repor: is substantiell.y an 
excellent summary of the radiation experi:::nents that invol~ed hu=a~ su~je~:s. 

It is flawed, ho ..... ever, by a pervasive ::nisunderstandi~g of the ap?:!cab:li:y 
of occupational exposure standards to experi:::nental studies that !~vol~e J~:y 

one or a ~ew radiatio~ exposures ... 

The objections eo~hasized in the letter and in :he Subcoc~ittee's s:a:: 
report are directed to those experi~ents in which the radiation d~se or t~e 

body burde~ excee~ed occupational standarcs, those that offered :!::le or ~= 

direct benefit to :~e subjec:, and those for ..... hie~ there is no re~~r: ~~ 

infor::::1ed consent ha\.·i:1g been obtained. 7o a large: extent, these :':je·.::::.o:1s 
are based upon aJisundersta.r.c!~gs of the :,asis for occupatio..-.al s·ta::car:·s a::: 
of the ?ri~ciples a: hu~a~ experimentatiJn. 

It should be realize~ that the standards that ha~~ been develope~ ~or 

occupational radiati~n exposures assu~e tha: a la~~e nu~ber of ?e~;l~ -~--

be exp~sed, and that the ra~iation exposures are sustained throug~ou~ a 
~orki~g lifeti~e ~f several decades. Therefore, ~ecause so~e rae!:=.:::.~~ 

ef~ec:s are cu~ulat!ve, the annual exposure li:its are set lo ..... enc~~~ :J 
insure tha: :he total radiation dose accumulated 0ver ~a~y years ~s sa~~­

Si~ilarly, the stan~ar~s for body bur~ens Jf inte~~ally distr!~u=~~ 

radioactive :Jaterials assu:1e chronic ex;:>osures :hat ·..-ill :nai~ca!:-. :~.ese jo::: 
bur~e~s thrcughout :he working lifeti=e of the individual. 7hese s:a~~e::5 

are ~oc in:en~ed to ~e applied to research subjec:s ~ho receive ~~e Jr -
fe~ ex?osures, or i:1 which the internally distributed rad::.oac:ivi:y ~s 

present for a relatively short time. The use of radiation in resea~.:~ o~ 

hu:nan subjects is discussed in the ~acional Council on Radiation ?r::ec:!:~ 
and ~easurements (~C:u') Report ~o. 39, Basic ?..adiatior. Protection .::iter:.a~ 
page 104. As is discussed there, the basic criteria are that radia::.J:: ~s :~.e 

preferred agent for perfor:Jing the study, that methods providing =axi=~= 
infornation t.:ith mi~i:JU~ dose should be utilized, anc that the !~f0r=ac::.c~ 

should be ob:ainec ~i:h the s~allest practicable levels of radia:!J~. 

A 1 t h o ugh de s i r a b l e , t he r e is no r e qui r e::: en t t h a c h u::: an ex p e r i = en : s 
provide a direct benefit to the subject. This princi?le i~ general:y 
recognized for all types ~f ~edical research. The use of placebos :~ 

therapeutic trials is a com::.o~ exaC!lple. In par:ici.!lar, fo:- radia:!:~ 

studies, again citir:.5 \C~ report ~;o. 39, "In :nany i::s:ances, rese:=.:-::-; 
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involving radiation can be conducted on indi~iduals ~here 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 vhich, 
for example, etiological and developmental factors are being evaluated. 7he 
benefits to the individual are- primarily indirect, often remote, and, in 
some i:~stances, nonexistent." The significant features for all hurtan 
experi~encacion are that the propriety and usefulness of the work is 
assured, that adequate safeguards are provided, and that enlightened conse~c 
of th~ suoj~ct is assured. 

The require=ents for informed consent have undergone considerable 
develop=ent in recent years. At the tice of the experiments in question, 
the modern require~ents. for institutional review boards and signed infor:ed 
conse~t had not been established. The first studies of concern were 
conducted during 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 ~orking with new and unfamiliar 
substances such as plutohiuc compounds. The physicians and other scie~tists 
who wera called upon to .achieve these goals were highly qualified and well 
motivated indi~iduals. ~e have no evidence that the experi~ents were not 
conducted in compliance with the ethics as well as the rules for hu~an 
experi~entat:on that obtained at the time. The Atomic Ene~gy Com~ission anc 
the ue?art~enc of ~nergy have been among the leading agencies in developing 
bette~ standarcs :or hu~an experimentation. In particular, as a me~ber of 
the Ir::era£e::c:; :1u=;1an Subjects Coordinating Committee, the DOE Office of 
Healer. an~ ~::-.·:.ron~ental Research has been working since 1982 on the 
develop=e~: of a ~odel Federal Policy for :he Protection of Humar. Su~jec:s. 
A ~otice of t~e ~odel ?olicy ~as published in the federal Register 
( I u e s ~ a :.- , j u i.e 3 , i 9 8 6 , P a r : V, 0 f f ice o f S c i en c e and T e c h :1 o 1 o g y ? o 1 i c y , 
Volll!:.e jl, ~;o. 106, tJage 2·'J204). When adopc:ed by the var.ious agencies, 
the._:1odel ?o2.icy t..·ill apply not ·only to "in-house" research, but also to 
re~e~rch chat is su?porc:ed by grants or contracts with ·non-federal research 
instic:;:ior:s. In the meantime, the o·epar:::nent of C:nergy~s policies are 
alrea~y in su~s~ant!al confor=ance with the provisions of the ~odel policy. 

In :~e co==e:-:.:s tt":a: follot...· on specifi..: studies, the c:atego:y an~ fac:s:--.ee: 
nu=bers co:res?O:lC :o those of the experi~encs listed on pages 2~-22 of :~e 
Subc-::>:==::.:cee's staff report. The numbers in parentheses ai:er the tit2.e are 
t~e nu=:er Jr subjects in each of the studies. 

Category 1.00:, No. l. Plutonium Excretion Studies. (18) 
One subjec:, who ~:,.;as 36 years old in 1947 and who had a _bone sarco::a, is 

still living and has been contacted recently (~ovember 1986). He has 
arthritis and high blQod pressure, but no ail~ents that can be ascribed to 
e f f e c :. s fro en :: l u toni :..1 :.1. The r e is no evidence to s u g g e s t that the death of 
any of the ot~er subjects of these studies was related to plutoniu~ exposure 
or that plut:J~ium i~flue~ced the course of their disease. 
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1.002, >;o. 118. Relac:i·:e Upc:ak.e of R.adiuc and Thoriuo. (20) 
The files on these subjects are locac:ed in Scoctsdale, Arizona, in care 

of che principal invescigac:or. Informed consent state~ents are available 
for all of che subjects. The addresses of the subjects are ~!o~n as of 
1964, at which time none had health proble~s related t:J radiat!on exposure. 
Presu~ably th~y could no~ be located, but cheir present ages if living ~ou:~ 
be 85-105 years. 7he val~es cited in the com:ittee report for ~axi=u= 
per~iss101e bo~y burdens are for chroni= retention in the bo~y and are ~o: 
applicable to acute expos;Jres. The materials administered in :he 
experi~ents ~ere recai~e~ i~ che body for relacively short ti=es. On :he 
basis oi the low radiac:ic~ doses involved there is no reason :o expec: a~y 
long-c:er:: ef:ects. 

1.003, :.;o. 12. Polonium >~erabolis~. (5) 
A spokescan :or the ~niversic:y of Rochester stated that the lase of the 

poloni;J~ patients died 3 years ago at the age of 80. There is ~o evi~en:e 

that :he poloniu= had af:ec:e~ the health of any of these pac~e~ts.· 

1.003, ~:o. 119. t:xcrecion :;: :iexavalent Crani'..lo~ (6) 
As is stated in the repor: ~~-37, in par: the experi~ents ~ere des~5~e~ to 

seek the chreshol~ for ~i~i=al renal da=age using very sensitive i~di=ators 
of renal injury. It shoul~ be ~oted that the inj~ry in quest~on ~as a 
che~ical effect of ura~:~=, ~or an effect due to radiatio~. r~ or~er to make 
the possibili:y of lace ef:ec:3 of radiati.o~ highly ic~robable, t~e ~oses 

above 50 -:nic:-:;g:-a::s,,iJer ~:.2-og:a::::l oi bod:; :..:ei5ht •ere dilute~ · .. :i:!; :lon-
e n r i c i; e d u r a n y l a c e : a t -2 • :; f : i:_e six p a t i e n : s · · s t ~ d ::.. e c , i t i s s t a c 2 ~ : ~a : 
pacie~: nu::::lber 5, age~ 5~ yea~s i~ 1947, ha~ a :r~== of uri~ary _protei~ ~hie~ 

~as suspec:e~ of being a :~a~~= ~bservatio~. He ~~sisted on bei~g disc~arge~ 
anc (,.;as ~at Eoll::n .. :.ed :ur:r-.e:-. ?ar.ienr :1u::oer 6, :::e:--. o.:. years of age, sho•,.:ec 
transie~t traces ~f ur~~ary ;r~:ei~ on days 5 anc 6, but no~e :~ereafte= 

~hrough jay ~2. These are :::.~:::al effec:s :hat :..;auld :1oc ha~e s~~ni~ica~: 
per::::lane:1: ef:ec:s. r~ no~e of che other subjec:s ~as there a~y evi~ence of 
renal i~jury. 7he rad:ation icses ~auld :10: be ex?ec:ed to ~r~~~ce ~on~-:e~= 

effec:s . 

.:.Ju~, \c.-· a:"'.~.:.·.:>~~.:, :;o. - .... 7es:L:l.!lar :r:-adiac~or.. (~.:i~: 

:he pr~:1=i~al inves:i5a:~r :.~ :he ~ashi~gt~~ Scace studies ~as je~~ 

contac:e:. ~2 stated tha: che ~ain i::pedi~e~t to ~ollo~-up s:~iies i~ =~ese 

subjec:s is :hac the prisoners ~o ~ot ~Jish tc be identified. ~:e-ii=a.l :ol..:..J· .. ·­
up intor::a:ion is available o~ :he subjec:s ~ho re~ain incar=eracec, a~~ ~~ 
radiacion-:elated illness has been detected in this populat~o~. ~e~i:al 
s e r vi c e s a r e a v a i 1 a b l e to ;:> r i s o :1 e r- s who have bee n r e l e as e d , b u : .. on l :; a 
handful" ha,:e availed the::selves of this opportunity .!.n the ?aS~ L.:. years. 
The~e is concern that effor:s :o :race the~e subjects will vi~lace :he 
pr~vacy of in~ivid~a:s ~Jho do not want to be identified, especially si.:1ce a 
condi:i0n ~f their ?ar~ici?atio~ ~as that they were pro~ise~ co~~ide~:ial:.:y. 
A:chough it is true :ha: so=e of :he radiation doses to the testes ~ere 

subs:an:ia!, the studies :hac :..;ere conduc:ed showed chat eve~:~ally :here 
~as recovery of tes:ic;Jlar ~unc:ion even at the highest: doses :hac ~ere 

usee. Al:ho~g~ cone~=-~ abou: :~e ;:>ossibility of testicular ca~:er arisi~g 
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as a result of irradiat:on 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 
r ad i a t 1 o n do s e s the r e i s no t a s i g n i f 1 can t inc rea.$ e:, . in the r a t e of 
testicular cancer. None has been seen in the prisoner population that has 
been available for study. 

3.00~, ~;o. 49. Blood Changes in rtumans Follo~ing Total Body 
Irradiation. (13) 

The report cited is concerned only with the effects of total body 
irradiation on the blood, but except for the three normal volunteers who 
1.1ere laboratory personnel, these observations were incidental to the use .of 
total body irradiation as a therapeutic effort in patients for whom no other 

·therapy was 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 ter~ effects are 
unlikely. For co~parison, in studies of the survivors of the Japanese atomic 
bo~bings, sig~ificant increases in cancer, including leukemia, occurred only 
at doses above 100 _roentgens~ In a related study of whole body irradiation 
for the creat::e:1t of leukemia, (3.001, No. 43) conducted at the Oak Ridge 
Institute for :;uclear Studies (now- Oak Ridge Associated Universities), the 
Depart:le~t of C:ner,sy curre!"ltly supports a ;:>reject entitled "Former Patient 
C.:1re" in 1.1hich 67 for:ner patie:1ts who had been treated at Oak Ridge with 
whole body irrad!ation, cobalt-60, radioiodine, or gallium-67 ar~ being 
provided ~eciical care. This provides a mechanism for obtaining follow-up 
data without im?lying that iny of their current illnesses are radiation-
·relate~. 

9 . 0 0 : , :-: o • :.. o : . :i e x a v a l e r. t :: r an i u m • ( 12 ) 
All subjects were ter~i~ally ill with brain tucors. ~one is still living.· 

7here ·was ~o evide~ce that the uranium had affected the course of their 
diseases. 

10.00:, So. :iJ.· Cor.:rolled Environmental Radioiodine Tests. (17) 
Bec~~se of :he low radiat:on doses incurred in these studies (maxi~u= 630 

~illi~ac) ~c :~llow-up ~as considered to be necessary. 

l:.oo:, ~;o. s:. Reactions of Human Skin to Single Doses of Beta Rays. (20) 
So lon; cer= effects are co be expected from these highly localized 

irradiations. Although the range of P-32 .beta particles in water is 8 m=, 
90 ;:>erc~nt of the energy is absorbed in the first l mm, so the volume 
irradiated is confinec :o the skin, which has a relatively rapid recovery 
rate free acute doses of radiation. 

11.001, ~;o. 53. Studies of Thorium X Applied to Human Skin. (3) 
I~ese studies were conducted at Sew York University ~ospital in ~e~ York 

City. 7he three volunteer subjects were followed for three months, at which 
time they hac recovered froc the acute effects, erythema, and increased 
pig~entation. There is no reason to expect long term effects. 
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11.001, No. 121. Effect of Single Dose X-ray to the ~ail-Fold Area oi noma 

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

relative to the occupational standard, which assumes irradiation of the 
entire hand. }'he changes seen were transitory, and no long ter:J effects 
vould be expec.ted. 

11.001, ~umbers 123 and :27, and 12.001, ~o. 128. Tritium Studies. (18) 
Because of the short bi::Jlogica~ half life of tritium (9 to 14 days) anc 

the small quantities ad:::i.:1istered, the radiation doses are lo.- (about 200 
rnillirem) and the probability for long term effects is negligibly lo~. 

11.001, No. 133. Exposure of Aircre\Js in Xushrooc Clouds. (~;A) 

As is indicated in the Subcommittee~s staff report the follo\J-up studies 
. ~8n the Air Force crews involved are being monitored by the Defense Suclear 

Agency. 

11.001, No. 1B6B. Lanthanum-140. (54) 

The administration of this substance wai.considered to be part of 
diagnostic studies for patients with ane~ia and ~as not considered :a be an 
experiment. The one noroal subject was a scientist who is known to ~e alive 
and well. The naces of the patients are ~nown and the For~er Patie~t Care 
Program ~entioned above (3.001) is available to them. 

12.001, !>io. 1j, Scrontiu:: and Calcium Injected in Ter::ninal Cancer.· 
Patients. (12) 

As indicated in the Subc::J~~ittee~s stcf: repor:, all of the ter=:~c~ cancer 
patients i~volved in the calciu~-stron:iu= studies died within less c~an 

three years. There was no evidence :hat che expe:~wents had af:ec:ec :he 
course of chei:- diseases. 

12. 0 o·l. ~ o . l 0 9 . D i s t r i b u : ion and E xc r e t ion of T e c h n e t: i u :::. ( 8 ) 
The whole-body doses associated \.lith these studies is esti~atec cc be 

about 0.1.:.5 re::·, i:1 cocparison to the ann:.ral occupational li:!lit o: 5 re=. 
The probability that these radiation doses could result in long ter= ef:ec:s 
is negligi~ly lo~. 

12.00~, So. 128. Hu:::a:1 ex::.retion of Tritiu:-n. (6) 
The subjects of these studies were personnel who were involved in 

perfor~ing the studies. One died subsequently in an aircraft accide~t, but 
the others are kno\Jn co 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 free these studies. 

********************* 


