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LETTER OF TRANSMITTAL

use of human subjects as guinea pigs for radiation experiments.

ened 1960’s and I970's. The report describes in detail 31 ex^rL

mittee staff for discussion purposes and may not represent the 
views of all Committee members. I believe the Committee and 
others will find this report to be extremely useful in examining

U.S. House of Representatives. 
Subcommittee on Energy Conservation and Power, 

Committee on Energy and Commerce,
Washington. DC. October 24. 1.986'. 

Hon. John D. Dingell, 
c • ______ o

Office Building, Washington. DC.
r " -

tee’s use, a report prepared by the staff of the'Energy Conservation 
and Power Subcommittee titled, “American Nuclear Guinea Pig<r 
rhree 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 
3n WerJe^f°rn^d during the supposedly more enlight­
ened 1960 s and 19i0s. The report describes in detail 31 experi­
ments during which about 695 persons were exposed to radiation 
which provided little or no medical benefit to the subjects. The 
report notes that it seems appropriate to urge the Department of 
Energy to make every practicable effort to identify the persons who 
served as experimental subjects, to examine the long-term histories 
ot subjects for an increased incidence of radiation-associated dis­
eases, and to compensate these unfortunate victims for damages.

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

It should be noted that this report was prepared by the Subcom­
mittee staff for discussion purposes and may not represent the 

Committee members. I believe the Committee and

issues of radiation health and safety and victims’ compensation 
Sincerely,

Edward J. Markey, Chairman.

<in>

Chai^n' Committee on Energy and Commerce. Rayburn House 
Office Building. Washington. DC.

Dear Mr. Chairman: I am forwarding to you, for the Commit- 
" " use, a report prepared by the staff of the Energy G

Power Subcommittee titled, “American Nuclear G



AMKR.'C.W M l LEAR (il l.XEA RIGS THREE DECADES OF 
RADIATION EXPERIMENTS O.\ C.S. CITIZENS

: This report d<»es net necessarily reflect the v:ew< ot •?.»* Mend>er> T the (’ornnuttee 

<1

St MMAR\ ANU C* >N- I.t SIONS

Document.-- provided by the Department of Energy reveal the fre­
quent and .'ystematic use of human subject.' as guinea pigs for radi­
ation experiment?- Some experiments ••vere conducted in the I'.Hbs , 
at the dawn of the nuclear ace. and micht be attributed to an igno- ' 
rance of the long term effects of radiation exposure, or to the 
atomic huhns that accompanied the making of the first nuclear 
bombs. But other experiments were conducted during the supposed­
ly more enlightened ll’fiOs and PCt's In either event, such experi­
ments cannot be excused.

These experiments were conducted under the sponsorship of the 
Manhattan Project, the Atomic Energy Commission, or the Energy- 
Research and Development Administration, all predecessor agen­
cies of the Department of Energy. These experiments spanned 
roughly thirty years. This report presents the findings of the Sub­
committee staff on this project.1

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

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



tients who were diagnosed a» having diseases which gave them

*
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A Liter section of this report. Description of Human Radiation 
Expvrirne its. provido details on 31 experiments, during which 
about persons were exposed Experiments are listed by Catego

I

-

rv and Number as designated by the Department of Energv. Some 
of the more repugnant or bizarre of these experiments are summa­
rized below

During l!*! . to 1947. as part of the Manhattan Project. Is pa­
tients who were diagnosed as having diseases which gave them ex­
pected survivals of less than 10 years were injected with plutoni­
um. to measure the quantity retained by the human bodv. These 
experiments were carried out at the Manhattan District Hospital 
at Oak Ridge. Tennessee: Strong Memorial Hospital in Rochester. 
New York; the University of Chicago; and the University of Cali­
fornia. San Francisco. Despite the original diagnoses, seven of these 
patients lived longer than 10 years, and five lived longer than 20 
years. Internal investigations by the Atomic Energy Commission 
found that informed consent was not granted in the initial experi­
ments. since even the word "plutonium" was classified during 
World War II; and living patients were not informed that thev had 
been injected with plutonium until 1974. (Category 1.001. Number 
11.

From 1961 to 1965 at the Massachusetts Institute of Technology. 
20 subjects, aged 63 to >3, were injected or fed radium or thorium 
to estimate internal doses and to measure passage of these sub­
stances through their bodies. Many of these subjects came from the 
nearby Age Center of New England, a research facility established 
to investigate the process of aging and the needs of the elderlv. 
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 elderlv population as a 
whole. (Category 1.002, Number 118).

During the 1960s, at the Los Alamos Scientific Laboratory, 57 
normal adults were fed microscopic spheres containing radioactive 
uranium and manganese. These experiments were designed to de­
termine how fast such spheres would pass through the human body- 
after ingestion. It was believed that particles of this size could be 
produced by the atmospheric reentry and burnup of rockets pro­
pelled by nuclear reactors, or of radioactive power supplies. (Cate­
gory 1.003, Number 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 injurv. 
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 fe.-tili- 
ty and testicular function. These experiments were conducted bv 
the Pacific Northwest Research Foundation and the University of 
Washington. Subjects had to agree to receive vasectomies after 
completion of the experiments. The Energy Research and Develop­
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ment Administration planned to begin medical follow up of the ir­
radiated prisoners, but these plans were dropped in 197G at the re­
quest of the U.S. Attorney in Portland after several irradiated in­
mates filed suits against state and federal governments. (Category 
2.001. Number 2 and Category 2.<102. Number IS!*).

From 1!»'>3 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 9.001. Number 16G».

From 19G3 to 19G5, at the Atomic Energy Commission National 
Reactor Testing Station in Idaho, radioactive iodine was purposely 
released on seven separate occasions. In one of these experiments, 
seven human subjects drank milk from cows which had grazed on 
iodine-contaminated land. This experiment was designed to meas­
ure the passage of iodine through the food chain into the thyroids 
of the human subjects. In a second experiment, three human sub­
jects were placed on the pasture during iodine release, and seven 
subjects were placed on the pasture in a third experiment. In addi­
tion, ■’several” individuals were contaminated during yet another 
experiment when vials of radioactive iodine accidentally broke. 
Cows grazed on contaminated land and their milk was counted in 
four of the experiments; in the remaining three, radiation measure­
ments were made only on the pasture. (Categorv 10.001, Number 
173).

During May 1945, at the Clinton Laboratory, Oak Ridge, Tennes­
see. two groups of 10 subjects were exposed to beta rays, to deter­
mine the dose that would begin to cause reddening of the skin. 
(Category 11.001. Number 51).

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

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

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

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

During the early 1960s, at the Oak Ridge Institute for Nuclear 
Studies, 54 hospital patients with normal intestinal tracts were fed 
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ing patients, which might have provided information for useful 
comparison withvther treatments that might seem promising, was
not conducted.

The studies provided by the Department of Energy amply demon­
strate the need lot long term medical follow up. Category 10.001. 
Number 0!). describes a retrospective study on the health of 
humans exposed to radioactive iodine, and includes as a study pop­
ulation the group of Marshallese Islanders exposed to fallout from 
early atomic bomb tests. This report notes that thyroid nodules, 
produced by exposure to radioactive iodine, did not first appear 
among inhabitants of the atoll with the highest fallout until 9 
years alter the testing. Nodules began appearing some years later 
among inhabitants of atolls where the doses were lower, and after 
22 years, nodules were still being observed.

If there is one thing the government can do for these experimen­
tal victims and their families, even at this late date, it is to conduct 
long term medical follow up of populations exposed to radioactive 
material. That practice has been adopted by the Defense Depart­
ment through its Nuclear Test Personnel Review, a registry for 
military personnel exposed to fallout from atmospheric nuclear 
tests, the primary objectives of the Review are to identify the ap-

lanilianum 1 H'. This ".xperimmit was designed f » ine.isur1’ the rate 
al whi' h this radioactive substance passed through ’lie h> dy n'ate- 
goyv 11 'in!. Number I'd. Part lb

Durmu ihe late I'.t.’-tls, at Columbia I'niversiu .mil Mentefiore 
Hospital, the Bronx. 12 terminal cancer patients were injected with 
radioactive calcium and strontium. This experiment w.i- designed 
to compare the distribution of these two sub-lances amonu body tis­
sues alter autopsy. iCategory 12.001. Number lai.

In 19117 at tile Hanford Environmental Health Foundation and 
the Battelle Memorial Institute both at Richland. Washington, ra­
dioactive promethium was administered to 11 subjects by injection 
or drinking These experiments were designed to measure the pas­
sage of this substance through the bodv and the ability of a drug 
ichelating aitent* to increase the removal of promethium. Category 
12.001. Number 110i.

During 19t>.'!. nt 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 radioactive phosphorus, produced and discharged into 
the river by reactors at the Atomic Energy Commission - Hanford 
Site These experiments were designed to estimate the doses to 
humans eating contaminated fish. ‘Category !2.oill. Number Illi.

In many of the reported experiments, radiation was used as 
treatment for diseases which were resistant to more conventional 
methods. Most frequently, radiation was used in attempts to treat 
c-'ncer. leukemia, or other malignant disorders of the blood. The 
Subcommittee staff does not question these applications, since pa­
tients were irradiated in an attempt to treat their diseases, and in 
some cases the treatment was successful. In these cases, the radi­
ation exposure was .leant to carry some medical benefit for pa­
tients. and observation of the effects of exposure, which enhanced 
understanding of radiation effects, was incidental to tne treatment. 
In some cases, however, long term medical follow up of the surviv- 
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involved in
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associated disease'.

\

ff-'

enstacle~ to >mpensation under cur-
I’ederal ’’ort t’lairr.s Act. The Depart- 

hereiore be enc< :raged to work with the

Background

The investigation into human radiation experiments began as 
part of an ongoing Subcommittee examination of the health and 
safety policies of the Department of Energy. In June 19S4'. Repre­
sentative Richard Ottinger, then Subcommittee Chairman, request­
ed from the Department a list of experiments involving human test 
subjects and radiation, which were funded by the Atomic Energy 
Commission, the Energy Research and Development Administra­
tion. or the Department of Energy. The Ormer two agencies were 
predecessors of the Department of Energy DOE responded to this 
initial request in September i!IM. enclosing summaries of many

It seems appropriate 
make every practicable etfort :

proximately Jou.i...  Del-•n-<- .l)epm:m',n' per'>nne!
such tests, to delerrnim- 'hen i-xpo'.n s > idcntitv incidences of 
death or illness and to .i —M ■.■ t<,r a':' ;n .iim- for compensation. 
If this effort can be carried out tor ir.Ji.la:'. per- mnel acting in the 
line of duty, surely a 'iriila: effort -lion-: be t>ossible for the far 
smaller number of peaceHil itomic -Tdier- U'ed as human subject.' 
in radiation experiment-

RiyoVM ENDA HON'

io urge the I Apartment of Energy to 
o idei.tify the persons who served as 

subjects for the » xyeriin<-:it> de.'cribed he ,w. to examine the long 
term histories of 'uhject- for an in. ’-east-a incidence of radiation- 

and to compensate the-e human guinea pigs for 
damages they have -uflered.

These victims face .'evere
rent law. embodied by the
meat of Energy should tit •:
Subcommittee to develop leg-slatioti that provides adequate com- 
pensat ion

2. Human experiment- of thi.' nature must never be repeated. 
Many of these experiments would not lv allowed under current 
federal guidelines, and it is gratifying that experiments of this 
nature' apparently did not continue after the early 11170s.

Two overriding principles for human experimentation must be 
followed: The fir.-t is that the risks of the experimental treatment 
must be reasonable in relation to anticipated benefits. The second 
is that subjects must be fully informed, ar.d capable of understand­
ing the benefits and risk- of the troatment Current federal regula­
tion.' embody these principles, yvith exceptions that are clearly 
spelled out in ca>es where knoyvledge irm the treatment might 
benefit society as a whole. The Appendix to this report describes 
these federal regulations.

The Subcommittee is gratified that the Department of Energy 
foiloyvs current regulations in its oyvn experiments. Hoyvever, the 
sad history of human radiation experimentation makes it clear 
that standards that yvere acceptable forty years ago appear repug­
nant today. It therefore seems appropriate to urge that all applica­
ble federal agencies, including the Department of Energy, frequent­
ly revieyv their regulations to ensure that human experimentation 
is conducted under the highest ethical standards.
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<l'K‘urncnts released by the DOE.

consisted of

experi-
In response to the Subcommittee’s October

Plutonium. Polonium,

of Leukemia and Lym-

S. Neutron Capture Therapy.
9. Other Radiation Therapy.

i m raiects studies
1- Metabolic and Physiological Studies

fnr diTony Of tkheureported cases’ radiation was used as treatment 
Mo«? Senl'^radHr reSiStant m°re conventional meE 
Ipnl-om; ^uentlx radiation was used in attempts to treat cancer 

kemia or other maligant disorders of the blood The Subcom­
mittee staff does not question these annlinnt;,^
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FnrorradPadonbjff^5 °f exP°®ure’,which enhanced understandd 
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i m ? k r he exP^riments reported in 12 different categories- 
I. Metabolism and Biological Effects of - ^tegones.

1 h?r’uni: Uranium. Radium, and Lead-212
- lesticular Irradiation.
3. Whole-bodv IrroHintin3. Whole-body Irradiation for Treatment 

phoma.
^’^herapy with Particle Beams. 

•>. Other Teletherapy Studies
G. Treatment of Polycythemia.
• ■ Hematological Effects.

10. Biological Effects of 1-131.
11 Other Biological Effects Studi

In -humary Ids.-,. H,.pr,.s„„la,!v,. Edward J 1,1“ ellh
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physicians who engaged in such research.

a
Energy.

up re-

-ru r ii........ ■yvi.iiv un- Lurremn considered lost to follow up.
I he follow up efforts at this Fermilab project should be applauded.

i

who might not have retained their full faculties for informed 
J--- • • ’
were willing guinea pigs nonetheless.

following section.

-------- uuinan suujecis were essentially used as 
guinea pigs and calibration devices. In a second group of ex peri- 
ments, the administration of radioactive material was actually in­
tended to cause damage to the human body, and the experimenters

■J
i

In some of the experiments described, the human subjects were 
captive populations: the elderly, prisoners, and hospital patients 
who might not have retained their full faculties for informed con­
sent. In other experiments, the subjects were volunteers, but they 
tuoro tmlKrwr » »-»/-*<■* _ _ . 1 1

I r »— - - — ■ • '— “ ** • •

_ The human radiation experiments are described in detail in the

t

Ii

I
i
I

1
I
f

I VlknPr0-’-*Ct lH,b’an in and ‘-s continu*ng today. Approximate­
ly 1400 patients have been referred to the program. Prior to treat­
ment. patients must agree to comply with long-term follow up re­
quirements, which include regular physical examinations and labo- 
r ‘ i..
scheduled appointments, and fewer than 1 percent of patients 
Vru*atr 11 al t^’S f?cd*t-v are currently considered lost to follow up. 
lhe follow up efforts at this Fermilab project should be applauded, 
and they represent a model that should be duplicated in other DOE 
investigations of medical therapy.

In many of the other human experiments which DOE reported to 
the Subcommittee, however, subjects received little or no medical 
benefit from their exposure. These experiments fall into two gener­
al categories: In one group, human subjects were injected with or 
fed radioactive material, and its passage through .he body

.... ..............1'uiikinn hi nvilIV

cases showed higher survival rates than patients treated with other 
methods. But since radiation can also cause cancer, long term 
follow- upon surviving patients may have provided information for 
a usefu comparison with other present treatments or with treat-

produced by such observations and commends those scientists and 
physicians who engaged in such research.

In many of the cases where radiation was used lor medical treat­
ment. there was little long term medical follow up of the irradiated

Eve/v efl.ort is,,nucle contact patients who miss
1 percent of patients

.umuhu, uiiu us passage tnrougn .ne body was 
monitored I he major objective of these experiments was to com­
pare results with mathematical models predicting radiation doses 
for occupational or accidental exposure. Although these experi­
ments did provide information on the retention and absorption of 
radioactive material by the human body, the experiments are none­
theless repugnant because human subjects were essentially used as 
guinea pigs and calibration devices. In a second group of experi­
ments, the administration of radioactive material was actually in­
tended to rouse damage to the human body, and the experimenters 
sought to correlate the amount of damage done with the dose re­
ceived.

patients. In part, this may have been due to the fact that the bene­
fits of medical radiation were dear: irradiated patients in some
.... ............... ... .................. nviaivM vtllll l/UIVI*

methods. But since radiation can also cause cancer, long term

meats that might seem promising in the future.
lhe follow up provisions of one particular experiment, designat­

ed ( ategory I.<>01. Number 17!». 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 bv the 
National lancer Institute and is carried out at the Fermi National 
Acderator Laboratory, a facility owned bv the Department of

i
l

J

i

i

ed Category 1.004. Number 170. should be noted with approval. The

beam irradiation as compared to standard irradiation for the
.....Il . ... . . . . .

National Cancer Institute and is carried out at the Fermi National
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on Radiation Protection, which is a 
ernment.il organization that recommends 
ex | ms u re.

In addition to the e

Dts< Hirims ()t ||, h' \niMi.e. ,.|Mt.sr5

e designated by the De-

occupationa1 iinuts In experiments where the radioactive material 
bods' 'bur'l'*! f" Oian r_hi* present maximum permissible
>od\ burden, doses are classifu-d as pitentiallv greater than 
ptesent occupational limits, since not all of the material adminis- 
ly <-d imght have remamed in the body fhesi. experiments ofspe-

..Vinum'1 ,He ‘>ted be °W’ :,ntl iire ,<’lluue<1 h.v Ascriptions of all 
< .\|M il iHV’l i S.

Category 1.001. Number 1. Subjects 
■ '""C1*1 subJl“ct, ;1 child; no evidence of informed

. I.<>"2. Number U? SubjTc'ts were elderly; potential doses greater

1.0113, Number 12. Subjects

paints: some doses 

-Ou', Number 2. Subjects were prisoners; doses were greater 

2 002. Number ISO. Subjects were prisoners; do<e<

lor comparison 
received by sub- 

lo. Code of Kederal

allowable amount of ■

were greater than occupational limits, 
were greater than occupational limits. 

; weregreater than occupational limits.
H.ooi, Number 123. Potential doses 

tional limits.

1 ali umx ,md Number label- bel

to tlie Subcommittee. In many
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Philoiuum irtifi ‘mns into hnnmns
During I'-*I-' to I'.'IT. I> patients were injected with plutonium. 

These experiments were carried out by the Manhattan Project. The 
following hospitals were involved in the experiments, with the 
number of patients involved for each indicated:

Manhattan District Hospital. Oak Kidge, Tennessee < I>.
Strong Memorial Hospital. Rochester. New York HD.
Billings Hospital. University of Chicago Cb.
University Hospital. University of California. San Francisco idi. 
According to an Energy Research and Development Administra­

tion (ERI)A' fact sheet of February I'.tTG, the rationale for this ex­
periment was that several thousand Manhattan Project workers 
had been involved in handling plutonium, accurate information 
was needed on the retention and excretion of internally deposited 
plutonium for setting safety criteria, and animal experiments had 
produced conflicting data which could not be extrapolated to 
humans.

In choosing subjects, the original criteria specified that subjects 
should be older, with relatively short life expectancies. All subjects 
chosen were diagnosed as having existing diseases that gave them 
an expected survival of less than 10 years. Most were over 45. but 
one subject was five years old. and another was IS. The oldest pa­
tients were f»S. The quantities of plutonium injected ranged from 
l.ti to !>S times the body burden value recognized at the time of the 
experiments, where a body burden is the permissible occupational 
limit for an internally deposited radioisotope. 13 of the patients re­
ceived between 7 and 10 body burdens. Patients were monitored for 
their excretion of plutonium. They received no medical benefits 
from the injections.

In PJGT. a Berkeley radiobiologist learned that one of the injected 
patients had lived for 20 years. She investigated the whereabouts of 
other patients, and in 1!>72 published a scientific paper noting that 
four patients were then alive. In a subsequent follow up investiga­
tion. the Department of Energy determined that fl patients died 
within 3 years, one in S years, one each in 11 and 14 years, and 
four after 20 years. One was lost to follow up. and one was still 
living as of October 1!)S3. In one case, the original diagnosis of dis­
ease later proved to be inaccurate.

r

11 ool. Numbei 133. Doses were greater than occupational limits
11.001. Number I "0. Part B Subjects were hospital patients; po­

tential do*es were great' than occupational limits
Category PJon], Number I5. Subjects were tormina1 cancer pa 

tivnts; potential doses were greater than occupational limits 
12<MI| Number lii'.i Potential doses were greater than occupa 

tional limits.
12.001. Number 12> Potential doses were greater than occupa­

tional limits

Cc/dgo/a 1 Mi taliolistn und Hiulouieu! Effevts of I'hitoniuni. 
Polonium. Thorium. Cranium. Paihuni. aiul 1 .ra<l 11
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<>f present IX)h and Federal policies and procedures Hoarding human subjects. 
I n>***•* vtctlo 2fl«..J .....J ......I' .1. . • i • i . * .

'.Memo from Nathaniel F. Barr to Alvin W. Trivelpiece. Director, Office of Energy

mrar iiiumuuuis are oi iniercsi to us because they mav have re­
ceived a radioactive material at some time’ is the kind ot statement to be made, if

the Atomic Energy Com mission conducted internal investigations 
to determine if the experimental patients had granted informed 
consent for their exposures. A report transmitted in August 1974 
found that experimenters had failed to obtain informed consent in 
several instances. Formalized standards foi patient consent to ex­
perimental procedures did not exist prior to UMti. 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 1917. One patient, injected 
in 1917, 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 Im- difficult to deal with in the light 
of present IX)E and Federal policies and procedures regarding human subjects 
fhese are vastly mere codified and explicit than ..nv guidance available at the time 
the injections were given, and the procedures useci at that time would not meet 
standards adopted and currently applied by IX)E and other federal organizations. 
'Memo from Nathaniel F. Barr to Alvin W. Trivelpiece. Director. Office of Energy 
Research. Department of Energy. June 311. IJISJ.i

In 1973, the Center for Human Radiobiology (CHR), Argonne Na­
tional Laboratory, initiated a follow up study of surviving patients 
and a program to exhume deceased patients for whom permission 
could be obtained. These studies were designed to examine how 
much plutonium remained in the bodies of subjects. The 1974 AEC 
investigations found that even by 1973 standards, informed consent 
had not been obtained for these studies. A memorandum dated De­
cember 21, 1972 from [name deleted]. Argonne National Laborato­
ry, to [name deleted]. Center for Human Radiobiology, contained 
the following instructions in regard to studies on the surviving pa­
tients:

Please note that outside of CHR we will nerer use the word plutonium in regard 
to these cas^s. These individuals are of interest to us because they may have re- 
ceived a radioactive material at some time' is the kind ot statement to be made, if 
we need to say anything at all [emphasis in original). (Quoted in Division of Inspec- 
tion Report 44-2-32G, U.S. Atomic Energy Commission, August 16, 1974, p. 19.)

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

Relative to the study undertaken in 1973, informed consent was not obtained from 
surviving patients who were the subject of the studv.

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 have not been exhumed. 'Division of Inspection Report 44-2- 
330. U.S. Atomic Energy Commission. August 12. 1974, pp. 11. 12.1

10

In 1974, following the report that four patients were still alive.
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As a result of the 1974 investigation, the AEC contacted the doc­
tors of the four living patient.-, 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.

/X scientific paper published in 197(1 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 tne bone-surface doses with radium doses that have induced bone tumors in­
dicates that six of these cases have received doses hath enough to be considered car­
et: 'genic. <K.E Rowland and PW Durbin, Survival, causes of death, and estimated 
tissue doses in a group of human beings injected with plutonium, in The Health Ef­
fects of Plutonium and Radium. J.W. Press, Salt Lake City. 197(1.1

CATEGORY 1.002, NUMBER 118

Administration of radium and thorium to humans
During the period 1961-19C5, doses of the nuclides Radium-224, 

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

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

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

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

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

In 1957, the first published annual report of the Age Center de­
scribed the following ongoing reseach projects: “Correlates of Anxi- 
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fty in Older Persons; "The Nutrition of Apparently Normal Aging 
Persons: "Prejudice and Older People. nd "A Thematic Analysis 
cl l..it<‘r Life, which obtained th- attitudes of elderly persons 
through questionnaires and oral interviews. The AEC experiments 
with Age Center subjects thus represent a perversion ol the Cen­
ters original purpose: Heeding th. subjects radium and thorium 
was of no direct benefit to the subjects or to the elderly population 
as a whole, and was not related to phenomena connected to the 
.aging process.

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

In a January 2. letter to the Subcommittee Chairman, the 
Department of Energy reported that no follow up had been con­
ducted on the health of the experimental subjects. The Age Center 
no longer exists and one professor who conducted the study had 
"no idea how any records of survival history could be obtained.” 
He stated that finding the patients, if still alive, may be "like doing 
a missing persons search. The youngest volunteer would be ap­
proaching S5 years old today.

CATEGORY 1 Jio:!. y CM HER 12

Polonium administered to humans
From Iff 13 to I'J-IT. radioactive polonium was injected into I hos­

pital patients, and given orally to a fifth. Rates of excretion were 
measured. These studies were funded by the Manhattan Project 
and the AEC, and were conducted at the University of Rochester. 

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

The experiments were described in a scientific publication: Stud­
ies of^ polonium metabolism in human subjects. Chapter 3 of Biolog­
ical Studies with Polonium, Radium, and Plutonium. National Nu­
clear Energy Series. Volume VI-3, McGraw-Hill. New York, 1950. 
All subjects had incurable diseases. Patient I was suffering from 
lymph cancer, and was injected with 22 microcuries of polonium. 
Patient 2 had acute leukemia, was injected with 11 microcuries, 
and died six days later Patients 3 and 4 suffered from chronic leu­
kemia. and were injected with 12 and 9 microcuries, respectively. 
Patient 5 suffered from chronic leukemia, and ingested 18 micro­
curies ol polonium. Excretion of polonium was followed, and an au­
topsy was conducted on the deceased patient to determine which 
organs absorbed the polonium. The age of the patients ranged from 
early thirties to early forties.
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The i-otope .idniinistercd is not specified, but the most readily 
available isotope at the time was l’olonium-2H>. For comparison 
with the doses, die maximum permissible body burden lor I’oloni- 
um-21<t is t microcurie^-.

In Janaury I'.tsa. the Department of Energy tiansmitted to the 
Subcommittee -ummary factsheets on this, and many other experi­
ments. The factsheet for this experiment reported no follow up on 
these experimental subjects.

CATEGORY 1.003. Nl MRER 21

Absorption <>! b ud IJ b\ the human gastrointestinal trai l
Lead-212 was fed to three human subjects and gastrointestinal 

absorption and excretion over 21 hours were examined. Similar 
measurements were made on two human subjects injected with 
Lead-212, and the results for ingestion and injection were com­
pared. These experiments were conducted to compare experimental 
results with existing models used by the International Commission 
on Radiological Protection <ICRP> and the National Council on Ra­
diation Protection i.NCRPi. organizations which recommend radi­
ation exposure standards. These experiments were carried out at 
the University of Rochester, were funded by the .-\EC. and were re­
ported in UCRL-1S1 In. Lawrence Radiation Laboratory. University 
of California. Berkeley. April P.KiS. pp 217-222. The material from 
the Department of Energy on this experiment reported no informa­
tion on doses, and no follow-up on the experimental subjects.

CATEGORY 1.003. NUMBER 100

Sonic biological aspects of radioactive nncrospheres tn humans
During the I'.MtOs. .“>7 normal adults were fed very small spheres 

containing radioactive Uranium-23."> and Manganese-’I. 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 order 
to estimate internal radiation doses that humans might receive 
from such accidents, information was needed on the time that ra­
dioactive particles might remain in the body. The human subjects 
were all workers at Los Alamos Scientific Laboratory, except for 
one individual who was the wife of the principal investigator.

During the experiment, subjects were given a gelatin capsule 
containing U-23’> and Mn-54, in spheres 100-200 microns in diame- 
ter-‘tnnieromis one-millionth of a meterL Both U-235 and Mn-54 
emit radiation which would penetrate the gelatin. The Mn-54 
spheres were coated with ceramic, the U-235 spheres were uncoat­
ed. Subjects each swallowed a capsule, and feces were collected and 
counted to determine how long the capsules remained in the body. 
One subject repeated ingestion of the sample 10 different times to 
provide an estimate of variation within the same individual. “Sev- 
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oral others" repeated ingestion at different times of the day to pro­
vide an estimate of how results might change with time of day.

The experiment was conducted at Los Alamos Laboratory, was 
funded by the Atomic Energy Commission, and was reported in 
document LA-33(>5, Los Alamos Scientific Laboratory, August 1965. 

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

CATEC.OKY 1.003. NUMBER 119

Injection of uranium salts
During 1946 and 1947, six patients with good kidney function 

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

The experiments are described in UR-37, d'ated June 1948, which 
apparently was a project report to the Atomic Energy Commission. 
The human subjects received no medical benefits from these ex­
periments. and in fact the treatment seemed designed to induce 
kidney injury in at least one patient. It was recognized that urani­
um salts could damage the kidney, and the experiment planned to 
identify the concentration that would produce “just detectable 
renal injury." (UR-37, p. 7)

The experimental subjects were chosen from a large group of 
hospital patients; those selected had reasonably normal kidney 
function. In addition, “The probability that the patient would bene- 
fit from continued hospitalization and medical care was also a 
factor in the choice. When higher levels of dosage were contemplat­
ed, individuals from the older age groups were preferred in view of 
the remote possibility that late radiation effects might occur . . .” 
(UR-37, pp. 8, 9).

Patient 1 was in the hospital because of rheumatoid arthrithis 
and urethral strictures. Patient 2 was hospitalized because of acute 
alcololism, "hallucinatory' state,” cirrhosis of the liver, and possible 
neural damage. Patient 3 was a young woman “in fairly good phys­
ical condition except for mild chronic undernutrition which was 
thought to be secondary to an emotional maladjustment.” (UR-37, 
p. 18) Patient 4 entered the hospital because of chronic alcoholism 
and bleeding from the gastrointestinal tract; 12 days after uranium 
injection, patient 4 was injected with citrate to examine its effect 
in further removal of uranium. “Unfortunately, this solution was 
so hypotonic” that blood appeared in the patient’s urine and his 
temperature rose to 39.5 degrees C [103 degrees FJ.” (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 up. 
Parent 6 remained in the hospital from October 1946 to April 
1947. This was his fifth admission to the hospital. Previous diag-
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noses had included heart disease, chronic alcoholism, and pneumo­
nia; the present admission was for an ulcer. “As he had no home, 
he [Patient ti 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 -ubmit- 
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 A£C was 
not established until 1947.

Category Testicular Irradiation

CATEGORY 2.001, NUMBER 2

Testicular irradiation of inmates at Oregon State Prison
From August 19G3 to May 1971, 67 volunteers at the Oregon 

State Prison .vere subjected to testicular irradiation by x-rays. Ra­
diation doses ranged from 8 to WO 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 rrentgen 
per week for eleven weeks. For comparison, the present occupation­
al limit for exposure to reproductive organs is 5 roentgen per year. 
These experiments were carried out by the Pacific Northwest Re­
search Foundation, Seattle; the Atomic Energy Commission provid­
ed a total of $1.08 million for these studies.

The objective of this experiment was to obtain data on the effects 
of ionizing radiation on human fertility and the function oi 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 cr blood 
steroids and hormones.

Prisoners ranged in age from 25 to 52. Each inmate agreed to 
have a vasectomy at the end of his irradiation; consent « wives 

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

The prisoner irradiation program was terminated in 1973 after 
the principal investigator suffered an incapacitating stroke, and be­
cause of “subsequent state re-evaluation of correctional institution­
al involvement in experimental pregrams." (C.G. Heller et a!., 
“Protection of the rights of welfare of prison volunteers: Policies
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CATEGORY 2.002, NUMBER 189

Testicular irradiation of inmates at Washington State Prison
During the period June 1963 to May 1970. 64 inmates at the 

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

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

followed throughout a 17-year medical research program,” unpub­
lished manuscript, p. 71 The same document noted that the vasecto­
mies on subjects after the experiment were necessary "to avoid any 
possibility of contaminating the general population with irradia­
tion-induced mutants." (Ibid., p. 5)

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

Complete recovery as shown by a return to pre-irradiated sperm concentrations 
and germinal cell number:- was found to be within 9-18 months for doses of 100 rad 
and below, 30 months for doses of 200 and 300 rad and 5 or more years for doses of 
400 and OOO 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 that you prepare a protocol for the long-term follow-up of 
the irradiated volunteers after their release from the research program. <Frank T. 
Brooks. Division of Biology and Medicine. AEC, to Carl 6. Heller. Pacific Northwest 
Research Foundation. November 30, 1971 j

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

ERDA believes that there is a need for continued medical surveillanc r prison­
ers involved in both sets of experiments [Oregon and Washington!, and , explore 
with prison officials the best methods to achieve this. Among health effects which 
should be monitored is the possibility of testicular tumors, occurring after a long 
latency period <25-30 years*. (ERDA background information, March 1976, pp. 2-3.1

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

The experiments resulted in the publication of several scientific 
papers. The most recent one cited was M.J. Rowley et al. Radiation 
Research 59, 665-678, 1974.
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The criteria for selection were similar to the experiments with 
Oregon inmates: Participants had to agree to vasectomies after 
completion of the experiment. However, several of the Washington 
inmates subsequently did not receive vasectomies: 2 declined and 
were released from prison; 1 declined and remained in prison; 1 
was released before the scheduled vasectomy; 1 did not undergo 
surgery for psychiatric reasons after mutual agreement with the 
prison physician; 1 who had heart problems and a life sentence was 
not vasectomized after mutual agreement (AEC Contract AT(45-D- 
2225. Task Agreement 6, Terminal Report, January 1973. p. 3) Be­
cause of the lack of follow up information, it is not known if any 
experimental subjects subsequently fathered any children.

The experiments were terminated after a Human Subjects 
review board at the University of Washington refused in July 19(59 
to authorize further irradiation of prisoners. iGeorge W. Farwell, 
University of Washington, to John R. Totter, Director, Division of 
Biology and Medicine, Atomic Energy Commission, July 1(5, 1969)

In the factsheet submitted to the Subcommittee in January 1985, 
the Department of Energy had this description for follow up: “Re­
covery of cell morphology and function were found after a maxi­
mum of 501 days. It was concluded that man is very sensitive in 
regard to temporary sterility, but is very resistant to complete ste­
rility.” As with the Oregon prisoners, there was no long-term 
follow up of subjects

Several scientific publications resulted from these experiments. 
The most recent cited was T.W. Thorsiund and C.A. Paulsen, in 
Proceedings of the National Symposium on Natural and Man-Made 
Radiation in Space, NASA Document NAS No. 2440, pp. 229-232, 
January 1972.

3

Category J. Whole Body Irradiation.

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

CATEGORY 3.001, NUMBER 49

Blood changes in human beings folloicing total-body irradiation
During 1943 and 1944, three groups of persons were given whole 

body irradiation doses from x-rays. The first group was eight per­
sons with cancer. The second group consisted of one cancer patient 
and two persons with arthritic conditions. The third group was 
three normal volunteers. The objective of the study was to observe 
the changes in blood or blood cells following treatment. Although 
whole body irradiation was a recognized treatment for malignan­
cies, it provided no benefit to the normal subjects, who received

8
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Group I consisted of > patients with cancer of the throat, mouth, 
breast, or larynx. These patients received total body doses of 27. tit), 
or I2o roentgen in single doses from x-rays. Group 2 consisted of 
one patient with cancer of the hand, one patient with chronic ar­
thritis who had received no previous known radiation therapy, and 
one patient with joint stiffness and pain who had received local ra­
diation therapy to the knee These patients received 500. 300, and 
100 roentyen. respectively of total-body doses in multiple doses 
from x-rays. The radiation produced no significant change in the 
arthritis of those two patients. Group 3 consisted of three young 
male subjects who were normal in every known respect. These sub­
jects received 7 roentgen <r' on three successive days, for a total of 
21 roentgen from x-rays to each of them. Patients in groups 1 and 2 
showed a decrease in the number of lymphocytes in the blood fol­
lowing radiation treatment. Group 3 showed no change in blood 
elements. Eor Group 3. the experimenters commented that:

These cases cere <>t particular interest to us inasmuch as they indicated that 
acute exposure to far more than the maximum permissible level of il l r per work- 

J inn day could not be expected to produce diagnostic changes in the elements of the 
peripheral hlo<u which were studied Ibid . p. 33tii

The summary factsheet which the Department of Energy submit­
ted to the Subcommittee in -January 19S5 reported no follow up on 
these subjects.

Category !). Teletherapy with Particle Beams

These experiments consist of applications of cyclotron beams in 
attempts to treat patients suffering from cancer or other malignan­
cies. The treatment was applied because conventional methods of 
therapy had often been unsuccessful in arresting the spread of dis­
ease. In some cases, the beam therapy proved more effective than 
conventional methods. In other tests, this therapy offered no ad­
vantages over existing methods and was discontinued. One item re­
ported to the Subcommittee did seem disturbing, because experi­
mental subjects received no apparent medical benefits. This item, 
in Category 4.DOG. is discussed below.

!

I
1

I
I

doses which were greater that! maximum allowabh* 'KVipational 
exposures a: the time In addition, the treatment seemed of little 
use for arthritis. and the Department of Energy reporteii in April 
T.liMi that x -ay 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 .I Nick­
erson. Blood changes in humans following total body irradiation, in 
Industrial Medicine on the Plutonium Project. National Nuclear 
Energy Seri-<. Vol. IV 2»E pp. 3OS-337. McGraw-Hill. 1!'51. Page 
3O'.» contain.- the following comment on clinical treatment

l lu- ti>" ri|>- .-' I :r. ..roup- ind were in<livi.ki;ii.~ to whom 'hi- ns 
-ion coulil oil'-- •; > Hi’.iimi nt that was at all -pecitic or known to be he'aiu! 
rav expi-ure- • it w.-re ctven v.er<- as hk-'ly to benefit the patient i- an\ 
known e.pe ot ti-atnii-nt. or i ..........
manuscript is tb.ern<-'t otilv with 'he effects on the bloo< 
the patients is iii-cu— ed .it an) b-ngth.
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CATEGORY I.OOti. XCMBEK

lliological effects of heavy tons on human nervous system and vision
During the early 1970s. human subjects were placed within neu­

tron and ion beams at accelerators in Berkeley and Seattle. These 
experiments arose because astronauts had observed visual light­
streak effects while exposed to cosmic rays in space flight. 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 040 million electron volts 
(MeV*; six subjects observed light flashes and dim but definite 
streaks of 25 MeV peak energy: and two subjects observed light 
flashes and streaks due to helium ions impinging upon human 
retina.

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

Category 5. Other Teletherapy

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

CAIEGORY 1 Hilt. XIMHER I7't

Xeutron therapy facility
The follow up provisions of this I'xpertment ••hould be noted with 

approval. The objective of this activity i- 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 Eermi National Accelerator Laboratory, a fa­
cility owned by the Department of Energy, and is funded by the 
National Cancer Institute

The project began in 197.* and is continuing. Approximately 1 ton 
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 results with other 
techniques in use presently or which may be developed in the 
future. The follow up efforts at the Fermilab project should be ap­
plauded. and should serve as a model that can be duplicated in 
other DOE investigations of medical therapy



20

CATEGORY 9.001, NUMBER 166

Uranium injected into brain tumor patients
From 19.)3 to 1957, approximately 12 terminal brain tumor pa­

tient! were injected with uranium to determine the dose at which 
kidney damage began to occur. These experiments were conducted 
at Massachusetts General Hospital, Boston, with assistance from 
the Oak Ridge National Laboratory, and were funded by the 
Atomic Energy Commission.

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

An additional stated reason for conducting the experiment was 
as an initial evaluation of uranium toxicity in developing therapv 
to treat brain tumor patients with U-235. However, this does not in 
fact seem to be an important reason for the experiment, since no 
effort was made to actually treat the brain tumor patients with 
this isotope. Moreover, neutron capture therapy with U-235 has 
never been proven as an effective treatment for brain tumor pa­
tients.

Category 8. Neutron Capture Therapy

Projects in this category involved the use of beams of neutrons to 
treat patients with brain tumors. The Subcommittee staff does not 
question these experiments, since the radiation treatments were 
meant to benefit patients.

Category !). Other Radiation Therapy

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

Catepoiy H. Treatment of Polycythemia

This project was a ten-year attempt, beginning in 1939, to treat 
polycythemia vera with radiation. The radiation therapy seemed 
more successful than conventional means of treatment.

Category Hematological Effects

Most of the experiments in this category involved examinations 
of blood changes of patients who were being irradiated for purposes 
of diagnosis or treatment. The Subcommittee staff does not ques­
tion these experiments, since the patients benefited or potentially 
benefited from the treatment, and the examination of blood 
changes could provide useful information in designing future treat­
ment.
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days after injection. Doses ranged from I to 50 milligrams (mg) of 
uranium. /\ second paper. A.J. Lussenhop et al.. Am. J. Roentgenol.

7

I

J
parisons with animal data, the experimenters determined tf 
lethal dose for humans would have been 1 mg uranium per kg.

i

ided sequentially by 
Research and Devel

1
population which 

idiation which was

we had just operated for multiple benign adenomas. He was •> months in utero when 
his mother was exposed to fallout. The special studies of that thyroid tissue showed

79, 83-100, 1958, reported on the injection of five patients, four of 
whom "were in coma or semicoma and remained so until their 
demise." Patients were injected with I 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

I

I

1

I

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 I to 50 mg uranium. 
There may be some overlap among the patients covered by the 
three scientific papers. This last paper referred to earlier studies 
(which were the experiments reported in Category 1.003, Number 
119), and notes that these studies lacked some information: "autop­
sy data were not obtained since none of the subjects were terminal 
patients." (S.R. Bernard. Ibid., 288) Using terminal subjects thus 
provided the “advantage" that the distribution of uranium in the 
body could be determined after autopsy.

Category 10. Biological Effects of I I.11

Several scientific papers resulted from this experiment. One- 
paper. Bernard et al., Proc. Health Physics Soc.. 33-18, 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

CATEGORY 10.001, NUMBER 69

Study of changes in thyroids irradiated icith radioactive 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 usefulness of long term 
medical follow up of irradiated populations.

The significant non-patient population in this study is the group 
of Marshallese Islanders who were exposed to radioactive iodine 
from atomic bomb test fallout. The findings on this population 
were described in TID-27160. a June 1976 Progress Report to the 
Energy Research and Development Administration. The report 
noted the long latency period for the onset of clinical effects, and 
commented on the likely relation between exposure and thyroid 
nodules:

The lengthy interval in man is clearly shown in the Marshallese where in spite of 
thorough annual physical examinations the first palpable nodule was not found for 
9 years and neoplasms are still appearing at 22 years ip. 4»

To date 6 carcinomas have been removed from 10 individuals from several atolls. 
3 from an atoll with extremely low exposure. Since this is a 
seldom if ever develops thyroid nodules, the relationship to the ra< 
primarily radioiodine is most impressive. < p. 4>

At the time of the last annual report we described a 21 year old Marshallese who

I

\

1
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CATEGORY 10.001. NUMBER 173 

Planned radioiodine exposures to humans
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gencv action after a radiation accident.
Seven separate experiments were conducted. The general design 
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that no follow up of subjects was conducted. These i.; 
were reported m a scientific paper, S.R. Bernard et a!.. Health 
Physics !>. 130t-i:{2.{. HMKt.

• . ,, i auiiMunr luuine was re-
leased intentionally on seven separate occasions. On three occa- 
sions. human subjects were exposed. The experiments were funded 
by the Atomic Energy Commission and were conducted at the Na­
tional lieactor Testing Station in Idaho.

The experiments were designed to improve knowledge of the 
transport of radioactive iodine, which is produced by nuclear reac­
tors and nuclear bomb tests, through the air-vegetation-cow-milk 
sequence in the human food chain. This information was consid­
ered desirable in developing reactor si.ing criteria, in the prepara­
tion of safety analysis reports, and as an aid to planning for emer-
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CATEGORY 10.001, NUMBER |f>-.

Mdh eontatmnp I 1.11 fed to humans

five hunvan subjects drank milk containing radioactive 
.. '"r periods of time ranging from 1 to till days In the
first experiments all subjects drank daily doses of I-ldl milk for pe­
riods from I to tdl days. Doses each dav were l.'dl or Is ft) picocuries 
I he largest dose was ISJif picocuries per day for lid davs. for a total 

of I ... JJi picocuries. In a second experiment, two of the same sub­
jects drank single doses of 'J2.000 picocuries each. These experi­
ments were funded by the Atomic Energy Commission and carried 
out In Oak Ridge National Laboratory.

The objective of the experiment was to validate calculations 
wbuh standard setting organizations were using to establish occu- 
patmnal radiation exposure limits. Subjects drank the milk, radio- 

“K 'ne ul)taJ<e was measured by counting the area around 
the thyroid, and excretion of iodine was also measured. Cows milk 
containing radioactive iodine was obtained from an AEC Agricul­
tural Research Laboratory. The Department of Energv reported 
that no follow Up of subjects was conducted. These experiments

In 1%2. I"
Iodine-1.!.', for periods of time ranging from 1 to ti3 days.’ in The



waa then led to the pasture to graze 
*e milked and the milk monitored for

radioactive iodine was released into the hot pasture. Six cows were 
placed on the contaminated pasture. Cows were milked twice a day, 
and the milk from one cow saved for human ingestion. Seven

Experiment CERT-2 was conducted in September 1964. Approxi- 
ately one curie of radioactive iodine was atznin relunsnrl nvor fko

^nfortunalely. several of the vials, each containing 2 curies of methyl iodide-131.

uuxaiii umd uti ine reienrion oi mis torm ot iodine in 
humans. (Ibid., p. 2) These exposures from ruptured vials occurred

ing Plant (ICPPl and the methyl iodide <2 to (> curies) escaped to the atmosphere 
from a la-meter stack. The stack was located 1 kilometers upwind of the test grid at 
the Experimental Dairy Farm iEDFi. 11 DO-1 MW, Controlled Environmental Radioi- 
but of• Pr0Kress RePor, Number Two. U.S. Atomic Energy Commission. August
the Experimental Dairy Farm -EDF). UDO^HTcS
1W6 p '’I' Pr0KreSS ReP°rt Xumber Two- U S- Atomic Energy Commission. August

Six cows grazed over the 27 acre area of the EDF, and iodine con- 
centrahon in their milk was determined by counting. In addition, 
oevera! 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.

io^periTent 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 grazed, and milk samples were counted. In

23

ture. Monitoring devices in the pasture determined the radioactiv­
ity deposited. A herd of cows waa then led to the pasture to graze 
for severa! davs. The cows were milked and the milk monitored for 
radioiodine. Humans were exposed either by drinking the milk or 
by direct exposure to the released iodine gas. The experiments col- 
Te^s^CERT’r Called the (ontrol,ed Environmental Radioiodine

During Experiment CERT-1, conducted in May 1963. one curie of

human subjects each drank 0.5 liter of radioactive milk over a 
period of 18 days. Radioactive iodine uptake was determined by 
counting the thyoid of each subject. (IDO-12035, Controlled Envi­
ronmental Radioiodine Tests at the National Reactor Testing Sta­
tion, U.S. Atomic Energy Commission, June 1964).

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

ExP^ment CERT-3, conducted in December 1964, and 
UEK1-4 and both conducted in June 1965, no cows or humans 
were exposed, and measurements were only made on the pasture. 

*°^*ne released were lower than in previous tests. 
CERT-4 released 0.01 curie; CERT-5 0.1 curie; and the amount re­
leased in CER1-3 was not specified. (IDO-12047, Controlled Envi- 
ronmenta! Radioiodine Tests at the National Reactor Testing Sta- 
Uon, 19b;> Progress Report. U.S. Atomic Energy Commission. Feb­
ruary 1966)

During Experiment CERT-6, conducted in summer 1965, radioac­
tive iodine in the methyl iodide form was released. As the experi­
ment progress report states:

Unfortunately, several of the vials, each containing 2 curies of methyl iodide-131. 
were accidentally broken in traiu? or were leaking when received. Those that were 
not broken were subsequently opened in the hot cell of the Idahc Chemical Process- 
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varying from to llsii rep In most instances the forearm 
Hie point of exposure, except for three cases n. the second 

series >ahere the inner mid-thigh was exposed These experiments 
wi re funded by the Manhattan Project and were carried out in 
' H’iton I..iboratory. Oak Ridge lennessee One roentgen cijuiva- 

jihysical »1 beta rays is approximately one rem. Eor compari- 
sen. present occupational < xposure hmits’are -B’ rem per year to 
ibe >km. and 7." rem per year to hands and forearms '

I .he objective of this experiment was to determine the betti ray 
dose al which skin erythema 'reddening of the skin would first he 
seen In t he first set of experiments. ■' of 1" subjects 'bowed a " si-

sirated that the biological effects of Thorium X 1 Radium-221», as 
judged by erythema and skin pigmentation, can be increased bv 
using an electrical current to cause greater penetration of the skin 
by radioactive material. These experiments were carried out at 
New \ ork University and were funded by the Atomic Energv Com­
mission

Three subjects were exposed in these experiments. During the ex- 
peiiment. squares of blotting paper saturated with Radium-221 
were placed on the forearms of each subject An electric current 
was applied for 20 minutes to the paper on the ieft forearm, and no 
current was applied to the right forearm For each patient, the left 
forearm 'bowed intense reddening after -Is hours, and some skin
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(about 10 square centimeters) on the forearm (12 subjects) or abdo­
men )2 subjects) to a water-vapor atmosphere labeled with tritium

k’
r •

I

I

oxide iHIO . A single subject was in addition exposed over his total 
skin area while breathing uncontaminated air. Absorption of triti­
um oxide was estimated by measurments of tritium excreted in 
urine. The data from these experiments indicated that hurpans ab­
sorbed tritium at a rate 4 times faster than measured for rats. 
These studies were funded by the Atomic Energy Commission and 
were conducted by the General Electric Company, Richland, Wash­
ington.
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pigmentation at 75 days after exposure, the right forearms showed

CATEGORY 11.001. NI MBEK S3

Analysis of illness of children receuin/’ fetal irradiation
In 1!)1S, a program of routine pelvis examination by x-ray early 

in pregnancy for 100S mothers who were to bear their first child 
was carried out at Chicago Lying-In Hospital. The objective of the 
exposures was to make delivery and labor more predictable and 
easier by measuring the sizes of pelvis and fetal head. In preceding 
and succeeding years, no such measurements were made and these 
groups serve as a control population. The estimated tissue dose to 
the pelvis for irradiated mothers was 1.5 to 3 rem. About half of 
these children were also exposed to 5 x-ray films during the first 
day of life. The estimated dose to new-born infants was 0.5 rem.

I he Atomic Energy Commission subsequently funded the Ar­
gonne Cancer Research Hospital to conduct analyses of health of 
the exposed children. Between 1902 and 1905 the parents of these 
children were contacted and asked for information on diseases and 
hospitalization. 1 he first study found an increase in benign heman­
giomas, a tumor which produces skin discoloration, but no increase 
in congenital malformations, eye diseases, or malignant tumors. A 
second survey made between 1900 and 1970 confirmed the results 
of the first follow up. The Department of Energy commented in 
19S.> that. "It is hoped that further data will be obtained from 
these subjects and if possible from their children."

CATEGORY 11.00i. NLMBER 112

Human absorption of tritium oxide through skin
During 1951, 14 human subjects were exposed over a small area 

no visible reactions at the same times. The Department of Energy 
estimated that doses to the right forearm were 350 rem. and 1000 
rem to the left forearms. Irradiated tissues were surgically re­
moved, and no medical follow up on subjects was conducted. For 
comparison with the doses, present occupational exposure limits 
are 75 rem per year to the hands and forearms. These experiments 
were reported in AE(TJ-30(il. Atomic Energy (.’ommission, a publi­
cation presented at the Sixteenth Annual Meeting of the Society 
for Investigative Dermatology. 1955. This publication discusses the 
application of I horium X to certain skin diseases, but there is no 
indication that any of the subjects received medical benefit from 
the experiment.
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The objective of these experiments was to determine the rate of 
absorption of tritium oxide through human skin. This information 
would assist in evaluating the hazard to individuals who might 
handle tritium, which had promise of becoming a widely used 
tracer isotope for hydrogen. The Department of Energy reported 
that no medical follow up was carried out on these subjects. These 
experiments were reported in C.W. DeLong et al.. Am. J. Roent­
genol. Radium Therapy Nucl. Med. 71, 1038-1045, 1954.

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 600 roentgen. (For compari­
son, present occupational exposure limits are 75 roentgen per year 
to the hands.) Fourteen of the'”' subjects were patients being treat­
ed by x-rays or radium for other purposes, but none of them had 
received previous irradiation to the hands. The other subject was a 
staff member who occasionally prepared radium material for treat­
ments. He was observed before and after the preparation of an 
item containing 130 milligrams of radium. These experiments were 
funded by the Atomic Energy Commission and were conducted at 
the University of Chicago.

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

CATEGORY 11.001, NUMBER 123

Human absorption and excretion of tritium
During 1950, human subjects were exposed to tritium in several 

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

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

CATEGORY 11.001, NUMBER 125

Human absorption of tritium liquid and vapor
During 1952, the lower arms of subjects were exposed for vari­

able lengths of time to tritiated water vapor and tritium in liquid 
water. Tritium activity in subjects’ urine was monitored. The De­
partment of Energy provided no further details on this experiment, 
and reported no follow up of subjects.

CATEGORY 11.001, NUMBER 126

Human absorption of tritium by lung
During 1952, three subjects were exposed in five experiments 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-1465, 
Lung Absorption of HTO by Man Upon Inspiration of HTO Water 
Vapor,7Cos Alamos Scientific Laboratory, June 1952. The Depart­
ment of Energy reported no medical follow up of the subjects.

CATEGORY 11.001, NUMBER 127

Human absorption of ingested tritium ivater
During 1952, five experiments were conducted on three subjects 

in which the subjects drank water containing tritium. Retention of 
tritium in the body war examined by taking blood and urine sam­
ples over time and counting. The experiments were funded by the 
Atomic Energy Commission and were carried out at Los Alamos 
Scientific Laboratory.

— The objective of the experiments was to obtain data that would 
assist in evaluating the hazard of ingested tritium. Two subjects
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each drank l.G millicuries of tritium; the third subject drank 6.2 
millicuries in three separate experiments. Eor comparison, the oc­
cupational body burden is 2 millicuries. The experiments are re­
ported in LA-116-1. The Absorption of ingested Tritium Water and 
the Water Dilution Volume of Man. Los Alamos Scientific Labora­
tory. June I!).‘>2. The Department of Energy reported no follow up 
on the subjects.

CATEGORY 11.001. NUMBER 133

Radiation exposure of aircreivs in mushroom clouds
The U.S. Air Force sent manned planes through radiation clouds 

(“mushrooms and stems"! from atomic bomb tests to measure radi­
ation doses in the clouds and to the crews. The detonations were 
part of Operation Redwing, a series of 17 nuclear tests in the multi­
megaton range, at Eniwetok and Bikini Atolls in the Pacific, from 
May-July 1956. The planes, five different B-57Bs. made 27 passes 
through clouds from six different nuclear explosions, at times from 
20 to 7S minutes after detonation. 16 passes were earlier than 45 
minu’cs and 7 were earlier than 30 minutes after detonation.

Maximum radiation doses in the cloud were 800 roentgens per 
hour. Total radiation doses to crew members were as high as 15 
roentgens by film badge. (For comparison, the present maximum 
annual dose for workers is about 5 roentgen; one chest x-ray repre­
sents 0.02 to 0.04 roentgen.)

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

Earlier operations had been conducted where drone aircraft were 
sent through clouds *9 obtain dose information. The report also 
mentions manned penetrations made during Operation Teapot. 
These passes were made from 17 to 41 minutes after detonation. 
The report on Redwing deletes information on doses measured 
during the Teapot flights, and gives no reference to any other pub­
lished report on Teapot. The Redwing Hights are described in ITR- 
1320. Preliminary Report. Operation Redwing: Early Cloud Pene­
trations. Armed Forces Special Weapons Project. May-July 1956.

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

The Department of Energy reported i.o medical follow up on the 
exposed aircrews. However, subsequent correspondence between 
the Subcommittee and the Defense Department provided more in­
formation. The Defense Nuclear Agency (DNA) reported that seven 
of the Redwing crew members received doses greater than five rem 
by film badge, and were notified by the Nuclear Test Personnel 
Review (NTPRk a program to identify veterans exposed during 
atomic testing. Under this program, persons with exposures greater 
than five rem per year are notified and encouraged to undergo a 
special physical examination at the nearest Veterans Administra-
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lion hospital. None of thes<* seven have reported medical problems 
attributable to radiation exposure.

In addition, the Redwing aircraft were contaminated with radio­
active material as a result of flying through the clouds. The planes 
were subsequently decontaminated by ground personnel. The DNA 
retains the exposure records of these personnel, as well as those of 
all aircrew members, and all these personnel are recorded as part 
of the NTI’R. The DNA maintains a toll free number which veter­
ans who believe they were exposed to atomic tests can call to 
report their circumstances, ilatter from Lieutenant General John 
L. Pickitt. Director. Defense Nuclear Agency, to the Subcommittee 
Chairman. December 11. 1!)S5.»

In December 19S5. Chairman Markey joined with Senator Cran­
ston to request a General Accounting Office investigation on 
atomic cloud fly-through operations. GAO was asked to determine 
how many air crew members and how many ground presonnel 
were exposed during Redwing and other such operations, what 
doses these personnel received, and what follow up the Defense De­
partment has conducted on all personnel.

CATEGORY 11.001. NUMBER 13 1

Radioactive material placed on human skin
In 1953, Foster D. Snell, a consulting firm, placed synthetic ra­

dioactive soil on the palms of over one hundred human subjects, 
and examined the ability of different cleaning agents to remove the 
radioactive material. The objective of this experiment was to deter­
mine the efficiency of various cleaning agents in removing radioac­
tive contaminants from ‘ human skin and hair."

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

For the experiments, a drop of a liquid mixture of radioactive 
material was deposited on the palms or arms of human subjects, 
allowed to dry. and counted with a Geiger counter. The contamina­
tion was then washed off with various cleaning agents, and the 
skin counted again to determine efficiency of removal. Initial ex­
periments were conducted on metallic surfaces, then on rabbits and 
pigs. Preliminary work was also done on hair removed from 
humans, and then on 16 human subjects. Most of this work was 
done with a suspension of “synthetic soil,” a mixture composed 
chiefly of soil, sand, and clay, mixed with fission products. Some ex­
periments were performed with synthetic soil which had been irra­
diated in a nuclear reactor, synthetic soil mixed with Carbon-14, or 
a sample of soil from the Nevada test site. These other mixtures 
did not adhere well to skin, and were not used in later experi­
ments. In these first human experiments, solutions registering up 
to 2,900 counts per minute were placed on subjects’ forearms or
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palms. These experiments showed that it was most difficult to wash 
radioactivity from palms, and most subsequent experiments placed 
the radioactive material on palms only.

Subsequent experiments were conducted on about 102 different 
human subjects, placing larger amounts of radioactivity, typically 
10.000 to 20.000 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 warfare agents." composed of small 
pellets of zinc bromide which contained radioactive Tantalum. 
Droplets containing 13,000 to 49.000 counts per minute of these 
agents were placed on the palms of six human subjects.

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

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

CATEGORY 11.001, NUMBER IS.l

Medical folloiv up studies
In its factsheet on this project, the Department of Energy de­

scribed follow up studies to assess the long range health of several 
different populations 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 (ACHRt. Argonne National Labo­
ratory. The studies are described below:

1. For 20 years, a joint study of more than 400 persons bearing a 
considerable body burden of radium has been under way. Must of 
these persons were painters of the radium dials on luminous 
watches at various plants in the Illinois River valley region during 
1920-1930; others received radium chloride by injection or orally as 
a medical treatment between 1920 and 1933. Persons with a consid­
erable body burden of radium were found to have characteristic de­
fects. destructive changes, and tumors in the skeleton. These stud­
ies include accurate estimates of the body content of radium by 
using a total body counter; through analysis of the expired breath 
for the gas radon, a radium decay product; by film exposure from 
subjects’ bodies; and through studies of the blood to reveal if de-, 
structive or malignant changes have taken place.

2. A long term follow up study is under way to examine about 
1000 children who were exposed before birth to x-rays during pelvic
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CATEGORY 11.001, NUMBER 186, PART A

Human ingestion of fallout
Concern about problems from the ingestion of fallout led to stud­

ies using real fallout from the Nevada Test Site; simulated fallout 
particles that contained Strontium-S">, Barium-133, or Cesium-134; 
and solutions of Sr-S'> and Cs-134. During 1961 to 1963, real and 
simulated fallout and solutions of strontium and cesium were fed 
to 102 human subjects. Absorption and retention of the ingested ra­
dioactivity was measured by counting the bodies of subjects. These 
experiments were funded by the Atomic Energy Commission and 
were carried out by the University of Chicago and the Argonne Na­
tional Laboratory. Subjects were university students or members of 
the researchers’ staffs.

Several different fallout or simulated fallout materials were pre­
pared. One set of experiments used microscopic spheres of radioac­
tive strontium, cesium, or barium. total of 27 volunteers ingested 
the spheres. Transit time of the spheres through the gastrointesti­
nal tract was measured by counting excreted matter. A second set 
of experiments t’=ed real fallout, obtained from the Nevada Test 
Site following land detonation of the nuclear test Small Boy. on 
July 14, 1962. 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 spheres used, which simu­
lated the size of fallout particles close to or far from the site of det­
onation. 21 subjects were fed simulated local fallout, and 22 simu­
lated distant fallout. Finally. 22 subjects were fed solutions of 
strontium or cesium. The amounts of radioactive material fed to 
subjects in all experiments ranged from 0.4 to 2.5 microcuries of 
Strontium-85, or 0.5 to 14 microcuries of Cesium-134. These values 
can be compared with the maximum permissible occupational body 
burdens of 60 microcuries for Strontium-85. and 30 microcuries for 
Cesium-134.

The Department of Energy reported no long term medical follow 
up on these subjects. These experiments were reported in a scientif­
ic paper, G.V. LeRoy et al.. Health Physics 12. 449-473, 1966.

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 
under support from the National Institutes of Health.

4. During the 1950s. persons who received short treatments with 
low-voltage x-rays for benign conditions of the head. neck, and 
upper thorax during childhood were studied for possible develop­
ment of carcinoma of the thyroid. All of the children with cancer of 
the thyroid who had been treated or seen by the investigator had 
been irradiated previously in such a way that the thyroid gland or 
portions of it had been included in the radiation field.
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CATKGOKY 1 1.001. Nt MHER I St;, PART It

l.<iiithuitutn•/ '(O atlniinixlercd l<> hurim ts
The paper cited in Number iHG, i’art A. (».V. LeRoy et al., re­

ported an earlier study in which >1 hospital patients were fed ra­
dioactive Lanthanum-1 10, and the passage of material through the 
gastrointestinal tract was mea.ured by counting excreted matter. 
It appears that the Department of Energy did not report to the 

mrnittee on this experiment, but it was published in R.L. 
Hayt.. et al.. Health Physics 9. 915-920. 1903. and the Subcommit­
tee obtained a copy of the original reference from the Library of 
Congress. Congressional Research Service. This experiment was 
carried out at the Oak Ridge Institute of Nuclear Studies, and was 
funded by the Atomic Energy Commission

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

Subjects were fed 10 or 20 microcuries of Lanthanum-1 10. (For 
comparison, the maximum permissible body burden for occupation­
al exposure is 10 microcuries.I Movement of this substance through 
the body was examined by collecting fecal samples and counting. 
Subjects were patients from the clinical program at the Oak Ridge 

. Institute, and ranged in age from 7 to 70. All subjects were selected 
because they had normal intestinal tracts, which were not affected 
by their diseases. Subjects thus received no medical benefit from 
the experiment. To measure variability in individuals. S subjects 
were fed lanthanum twice, and one was fed three times.

fu/egon /J. Metabolic and Physiological Studies

CATEGORY 12.001. XVMHER 1'»

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

Subcommittee on this project included ANL-610-1. a 1959 report 
from the Argonne National Laboratory. This report sunmarized 
data on the retention by humans of calcium, strontium, and 
radium. One of the references cited was Schulert et al., Int. J. Ap- 
died Radiation and Isotopes I. 144-153, 1959. 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 these particular experiments, radioactive Calcium-45 or Stron- 
tium-S5 were injected into twelve terminal cancer patients, and the 
distribution of each substance in tissue and bone was determined 
at autopsy. These experiments were carried out at Columbia Uni­
versity and the Montefiore Hospital, Bronx, New York.

The objective of these experiments was to measure the absorp­
tion by different parts of the body of strontium, a product of nucle­
ar fission and a component of nuclear weapons fallout. In order to 
help evaluate the hazards of strontium to humans, the experiment­
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5. These patients lived from 3 hours to 121 days. An additional 
inal natient iniected with strontium onlv survived for 251

I —.

um.

ers desired to determine the retention by different tissues of stron­
tium compared to calcium; strontium mimics calcium chemically 
and concentrates in hone As the scientific paper explained, sub­
jects were chosen so they could be autopsied fairly soon alter injec­
tion: “Since autopsy analyses were employed, the patients were, of 
necessity, of limited life expectancy with cancer involvement, and 
cannot be considered as normal healthv adults.’ (Schulert et al., 
1451

Ten patients were injected with about 1.5 microcurie per kilo­
gram body weight of Strontium-S5. and about 0.1 microcurie per 
kilogram of Calcium-15. Total doses would have been 01 to 11 1 mi­
crocuries of strontium, and 17 to 30 microcuries of calcium. For 
comparison, the occupational maximum permissible body burdens 
are 00 microcuries for Strontium-^5, and 200 microcuries for Calci­
um-45. These patients lived from 3 hours to 121 days. An additional 
terminal patient injected with strontium only survived for 251 
days, and one patient injected with calcium only survived for 1*00 
days. Patients ranged in age from 11* to 72.

< ATHtoliY 12.001. N CM HER 109

Technetium administered to humans
During 11*05, Technetium-!*5 'metastable* and -1*0 were adminis­

tered to S subjects. Retention and absorption of technetium were 
monitored by counting the bodies of subjects and by counting excre­
tions. Doses were administered to subjects at the University of 
Washington, counting was carried out by the Pacific Northwest 
Laboratory. Richland. Washington. The Atomic Energy Commis­
sion funded the work of the Pacific Northwest Laboratory.

Technetium is a product of nuclear fission and is present in 
rather high concentrations in wastes from nuclear reactors. At the 
time of these experiments, technetium was being separated from 
nuclear wastes at the federal facility near Richland, Washington. 
In addition, technetium was also used for medical diagnoses. The 
objective of these experiments was to obtain information on the re­
tention of technetium in the body, to help assign occupational expo­
sure limits.

Four subjects were injected, and four subjects were fed techneti-
Each subject received 21) microcuries of Tc-D5m and 60 micro­

curies of Tc-!*6. (For comparison, the occupational maximum per­
missible body burdens are 70 microcuries for Tc-!)5m and 10 micro­
curies for Tc-!)6.) Samples of sweat, plasma, tears, urine and feces 
were collected, and observations were made for up to 60 days on 
some subjects.

These experiments were reported in a scientific paper, T.M. Beas­
ley et al.. Health Physics 12. 1425-1435, 1966. The Department of 
Energy r?ported there was no long term follow up of these subjects.

CATEGORY 12.001, NUMBER 110

Promethium administered to humans
In 1967, Promethium-143 was administered to 14 subjects. Ab­

sorption and retention were followed by counting the bodies of sub­
jects. and by measuring the activity in blood and excretion sam-
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urdens down to 1 nc |nanocurie] can easily be 
Foster i2i has described an experiment in which

I

pies. f> subjects were injected with promethium and observed for re­
tention 2 subjects drank orange juice with promethium in solution.

I

I:

G subjects were injected with promethium and then injected with 
the chelating agent diethylenetriaminepentaacetate (DTPAl, and 
the ability of D'l’PA to remove promethium from the body was ex­
amined. These experiments were funded by the Atomic Energy 
Commission and were carried out by the Hanford Environmental 
Health Foundation and the Battelle Memorial Institute, both at 
Richland. Washington.

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

Injected subjects received 0.1 microcuries of promethium. Two 
subjects drank 10 microcuries of promethium. Administered prep­
arations were mostly PN-1-13, but some Pm-144 was also present. 
Little promethium was retained by the two subjects who drank it. 
However, about half of the injected promethium deposited in the 
liver within a few minutes, and most of the remaining promethium 
deposited in the bone within the next 5 hours. Subjects were fol­
lowed for one year, during which this distribution remained un­
changed. The effectiveness of DTPA in enhancing excretion of pro­
methium declined with time: When DTPA was injected 30 minutes 
alter promethium, it removed 90 percent of the radioactive materi­
al: after 24 hours, it removed only 25 percent: and after 80 days, it 
removed only 5 percent.

These experiments were reported in a scientific paper, H.E. 
Palmer. I.C. Nelson, Health Physics 18. 53-G1. 1970. The Depart­
ment of Energy reported that no follow up was conducted beyond 
the one year observation after the experiment.

CATEGORY 12.001, NUMBER 111

Phosphorus-JJ injected into humans
During 1903, five subjects were'injected with Phosphorus-32. 

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

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

Fish and waterfowl that feed in the Columbia River downstream from the Han­
ford reactors acquire some radionuclides that enter the river with the effluent water 
il >. 32-P and (>.>-Zn are the principal nuclides found, and suckers and whitefish usu- 
ally contain the greatest concentration of these nuclides. Since sportsmen obtain 
and eat the waterfowl and fish from the Columbia River below Hanford, a method 
of measuring the low level body burden of these nuclides in humans is needed. Since 
t>;>Zn is a gamma emitter, body burdens down to 1 nc [nanocurie] can easily be 
measured in a whole-body counter. Foster i2) has described an experiment in which
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a subject ate a weekly meal of whitefish and the accumulation of the ti">-Zn in the 
body was studied 32-f’ does not emit a gamma ray and it is much more difficult to 
measure This paper describes a method by which Isxly burdens of 32-P down to Id 
nc can be measured iH.E. Palmer, Health Physics 12. GO.'i-lillS. lltlifi. References 1 
and 2 are publications designated H\V siV.i'.H. I'.Mil; and HW-SA-30(>0. P.H>3. These 
are probably Atomic Energy Commission documents.i

One subject was injected with 125 nc of P-32. A second subject 
was injected with 500 nc. then reinjected after 28 days with 425 nc 
more. Injection doses for the other subjects were not reported. This 
same scientific paper reported another experiment where humans 
ate radioactive fish:

One reason for developing a sensitive, in vivo counter for 32-P was to measure 
people who eat Columbia River fish The significance of this intake with relation to 
the maximum permissible ImkIv burden has been discussed in another publication. 
<H Five subjects ate :l i lb each of whitefish which had been caught in the Columbia 
River. After allowing 1 day for absorption of the 32-P. the subjects were measured 
for 20 min with the (radiation; counter and showed body burdens of 70. 110. SO. 72. 
and 03 nc . . The maximum permissible bodv burden for occupational exposure is
(IIMIO nc.: <Ibid . C>o7 Reference 1 is HW-SO001.1'

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

CATEGORY 12.003. NUMBER 174

Radioactive material administered to humans to calibrate equip­
ment

Between 1965 and 1972. 8 individuals were involved in 13 differ­
ent human experiments. 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 swai'uwed 
capsules containing microcurie amounts of radioactivity. Tnese ex­
periments were funded and carried out by the Atomic Energy Com­
mission.

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

Some of these experiments were reported in scientific papers. In 
the first set of experiments, one subject was fed one microcurie of

CATEGORY 12.001, NUMBER 128

Humans inhaled tritium
During 1950. six subjects each inhaled “a few” millicuries of triti­

um. (For comparison, the maximum permissible occupational body 
burden for tritium is 2 millicuries.) Tritium concentration in urine 
was monitored for the following 15 days. These experiments were 
funded by the Atomic Energy Commission and were carried out at 
the Los Alamos Scientific Laboratory, New Mexico.

The objective of this experiment was to investigate the rate of 
appearance of tritium in urine. This knowledge would help in the 
establishment of occupational exposure limits. No follow up on 
these subjects was reported.
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Mangantw-'il; another subject was led an unspecified amount of 
Iodine-i31 ij.l. Anderson and D.G. Olson. Health Physics 13. 713- 
732. l!H>7i. In a second set of experiments, individual subjects were 
fed 3.5 microcuries of Cesium-132. 1.3 microcuries of Potassium-12. 
or 1.1 micnx’uries of Mannanese-5 I In addition. I subjects inhaled 
Argon-ll in amounts of 1.3 lo 2.2 microcuries <D.G. Olson. Health 
Physics I I. 133-117. 13C>S). In a third experiment, one subject was 
fed 1.5 microcuries each of Cobalt-tiO and (’esium-137 (J.I. Anderson 
and D.G. Olson. Health Physics 23. 325-332. 13721

The Department of Enemy reported there was no medical follow 
up of any of these experimental subjects.
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A child is an individual who has not attained the legal age lor con-ent to treat­
ments or procedures involved in the restsirch. under the applicable laws ot the loca 
tion where the research is to be conducted <45 FR III. |t>2>

A child may lw used as a subject only upon receipt of [terniission tr im parents 
and assent from the child, under conditions where the child is judged capable of pro­
viding assent <45 FR lli. iHM. If [x*rmission and assent are obtained, research can be 
conducted only if one of the following conditions is met:

• li The research poses no greater than minimal risk <45 FR PI pip
O The research presents more than minimal risk, but the jiriK'edure holds out 

the prospect of direct lienefit for the individual subject or is likely to contribute to 
the subject’s well-being (45 FR 4ti.4O5i.

i.’ti The research presents more than minimal risk, does not hold out the prospect 
of direct benefit to the subjivt. but the procedure is likely to vield generalizable 
knowledge about the subject s disorder or condition which is of vital importance tor 
understanding the disorder or condition '45 FR -Iti.ltMii

i ll The research presents a reasonable opportunity to further the understanding, 
prevention, or alleviation of a serious problem affecting the health ot welfare ot 
children < 15 FR Ki 40“ 1.

fKisoxnts

Biomedical or behavioral research may involve prisoners as -ubi'-. t- onlv it the 
purfKise ol the pro|Mised re-earch is to

'I' stud) the possible causes, effects, and processes of incarceration or ol criminal 
lx-havior;

• study prisons as in-titutnmal structures or prisoner- a- incarcetati-d |H-r-ons; 
' conduct research on conditions particularly atfectmg prisoner- .1- a cla— fur 

example, vaccine trials or other research on iiepatiti-. which i- more pnwalent 
among prisoners than the general population

< I' examine practices, both accepted and ex|H*rimental. which have the intent and 
reasonable probability ol improving the health or well-fieing of the subiect ' 15 FR 
Ili.ifIXh

<.t Xt HAI. |•HOVISt<lXS

Ex| HTiments on hum.in subjects mu.-t -ati-fv the following cnteri
111 Risks to -object- should lie mmimizisl
'■J' Ri-k- to -uhjeef- -hould be reasonable in relation to .intnipated bem-fit-. .md 

the iinjiortancc of the knowletlge that may reasonably lie expectetl to re-uft 
<;»• Subject- -hoiild lie -electeil in an equitable manner
• |i Informed consent -hall be sought from each prospective -ubject or 'he -object s 

legal I) authorized representative Informed consent include- .1 clear de-cription ol 
the ri-k- and lienefits of ♦ fie ex|M-rimental pr<K'edure. ' 15 CFR l<'> 11 ’>
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65-019 (44)
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OTIIF.K SI’IMHTM

When* •••line or all of the tinman •«uhject!« are likely to Im1 vulnerable to coercion or 
undue influence, such ax fierxonx with acute or ••evere physical or mental illnexx. or 
|M'r«on» who are economically or educationally dixadvantaued. appr ipriate addition­
al xafoKUardx muxt h-- included in the xtudy to protect the rights and welfare of 
thexe subject* ' l.*> ER Hi 111'

It should he noteil that under these reuulations. the exjierimcnts previously de- 
scnlwd with prisoners, and which used minors as subjects, would have been strictly 
prohibited In addition, many other ex|S'rtments used patients with severe illnesses 
or who were disadvantaged, and there is no indication that safei’tiards were incor|>»- 
rated into the ex|s’riments to protect these subns ts
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upon Shoring foreign im.lUgonro through toehnioaUnd Zmiflc

miniature cameras anti

on a contractual basis.

intel

port in the field for use 
the Directorate.

os a violation of a statute of the 
operation was halted it was con- 
rhe itnowledge of the Office of 

ie need for improved internal

Chapter 16

Domestic Activities of the Directorote 
: of Science and Technology

eign intelligence services.

of new intelligence gathering devicee

• • ’ V

i
i

i
r

Pnvate mdustrj’ provides much of the reseaioh and development 
of new intelligence gathering devices on a contractual basis. ?

In addmon to engaging in ivsearch and development, some branches

’’W-?«>v,de operwonai sup. 
of intelligence gathenng devices developed by

Other branches of the Directorate themselves engage in the task 
of foreign intelligence-gathering abroad, utilizing tedinical intel-

The W “S nOt develoPed f01' by operations agents.
The Commission investigated a number of projects of the Science nnd 

£ WWCh P™™ living

satellite systems to the development of 
concealed listening devices.

within

i3CtivSties .were k'v#ul Gnd nropw. although there have 
been scattered improprieties described below.

(285)

the P]ans (now Operations) Directorate.
The Science and Teclinology Directoi-ate is

I

iIn the past two decades, the CIA has placed increasing emphasis 
upon gathering foreign intelligence through technical and scientific 
means.

In 1963. Director John McCone sought to coordinate the scientific 
development of intelligence devices and systems by creating the 
. cience and Technology- Directorate within the CIA. Most of the 
scientific and technological endeavors had been previouslv 
taken by the Plans (now Operations) Directorate.

nil f T® a”d TIechn°Jog?' Prorate » pi-esently responsible 
fn « L f ? re8earch cnd development engaged in by the CIA in 
all fields of science and technology. Projects range from complex 
SAtcllltC Systems tn tKo *

development _of intelligence devices and systems by creatingthe

under-



P.5JAN 04 '94 09:59AM

I
be put to intelligence use. This interest was prompted by reports that

1

Unfortunately, only limited records of the testing conducted in
these dnigjjrograms are now available. All the records conceminp 
the grcgram were ordered destroyed in IM including a total of 
lo2 separate files.--------------------- ----------------------®

1

suspecting subjects, most of whom were U.S. citizens.

/. TAe Testing of Behavior^nfluencing Drugs on Unsuspecting

'5

1

technological developments in the United States. One such program 
included the testing of certain behavior-influencing drugs. Several 
others involved the testing of equipment for monitoring conversations, 
in all of the programs described, some tests were directed against un­

concern 
" con-

the evidence before this Commission shows that with a few excep­
tions, the actual devices and systems developed have not been used

Subjects Within the United States

In the late 1940’s, the CIA begun to study the properties of certain 
behajuor-influencmg drugs (such M LSD) and how such drugs might 
be put to intelligence use. This interest was prompted by reports that 
the Sonet Union was experimenting with such drugs and by specu­
lation that the confessions introduced during trials in the Soviet 
Union ana other Soviet Bloc countries during the late 1940’s might 
have been elicited by the use of drugs or hypnosis. Great co 
over Soviet and North Korean techniques in “brainwashing”

frderai in

226

A. The Testing of Scientific and Technological Develop, 
ments Within the United States

While the research and development of new CIA scientific and 
teehiucal deuces is naturally undertaken within the United States.

tinned to be manifested into the early 1950’s.
The drug program waspart of a much larger CIA program to 

study possible means fp^JoffiroUinsr human behavior. Other studies 
explored the effects ofr?adiation.)eiectnc-shock. psychology, psvchi- 
atiw. sociology and haYaasBenCsGbstances. — ------- 64 —------

The primary purpose of the drug program was to counter the use 
of behavior-influencing drugs clandestinely administered by an 
enemy, although several operational uses outside the United States 
were also considered.

In addition, ail persons directly involved in the early phases of 
the program were either out of the country and not available for

operationally within this country.1
However, the Agency has tested some of its new scientific and

!
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interview, or were decreased. Nevertheless, the Commission learned 
some of the details surrounding several tests of LSD conducted on 
unsuspecting subjects between 1958 and 1963.-------

The possibility, and the importance, of testing potential behavior­
influencing drugs (including LSD) on human subjects was first sug- 

^gusted in 1953, It was also suggested at that time that Agency train-. 
■- ees might be utilized as test subjects. Any such testing was to be 

carefully supervised and conducted only in the presence of a quali- 
fled physician.

Following laboratory testing of LSD and other potential behavior- 
influencing substances, a few tests were run on voluntary participants. 
Commencing in 1955. under an informal arrangement with the Fed­
eral Bureau of Drug Abuse Control, tests were begun on unsuspectinc 
subjects m normal social situations. TestTnff waa oricrmaiiy r'Z?. 
ducted on the West_Coagi In & similar testing program was 
initiated on the East Coast

In 1968, the Agency's Inspector General learned of this program 
and questioned the propriety of testing on unsuspecting subjects. The 
Inspector General reported that in a number of instances, test sub­
jects became ill for hours or days following the application of a 
drug. There was one reported incident of hospitalization, the details 
or which could not be learned by the Commission because of the de­
struction of the records and the unavailability of witnesses.

The Commission did learn, however, that on one occasion during* 
the early phases of this program (in 1953). LSD was administered / 
to an employee of the Department of the Army without his knowl-/ 
edge while he was attending B meeting withTCiA personnel workV 
ing on the drug project. J

Prior to receiving the LSD. the subject had participated in discusA 
sions where the testing of such substances on unsuspecting subjects wae I 
agreed to in principle. However, this individual was not made aware 
that he had been given LSD until about 20 minutes after it had been / 
administereo. He developed serious side effects and was sent to New/ 
York with a CIA escort for psychiatric treatment Several days later 
he jumped from a tenth floor window of his room and died as a 
result’

The General Counsel ruled that the death resulted from “circum­
stances arising out of an experiment undertaken in the course of his
official duties for the United States Government.” thus ensuring his 
sumvore of receiving certain death benefits. Reprimands were issued 
by the Director of Central Intelligence to two CIA employees respon­
sible for the incident. *

““ *bls lBdwaB‘1
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Recommendation (28
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involve unsuspecting

T - ----------------------------- ----- VUHMUU _____

in most instances, the speakers were never identified. Nor-------
r—J— * ' ..................................

exploit the contents of any’intercepted or recorded converaatk^Z

3. Other Texting Within the United Statee
Various branches of the Science and Technology Directorate

!

!

States. In the process of this testing, private communications, presum­
ably between United States citizens, have sometimes been overheard.

J \ ----- , ‘ unu iecnnoiogy directorate are
involved in the testing of other new devices and procedures such as 
chemical warfare getectiMke<i.inpment. new means of measuring physi­
ological responses in humans and photographic interpretation systems.

No evidence was found that any such tests were ever directed against 
persons for the purpose of learning the content of anv communication. 
In most instances, the speakers were never identified. Nor was any 
evidence found that the Agency disseminated or ever attempted to

In many cases conversations were overheard but not recorded. In 
other cases, conversations were recorded for evaluation purposes but 
the recordings were kept only until the testing was concluded, at which 
time they were destroyed.

Concltuio/u

pn,f",inllv
The testing^of equipment for monitoring conversations should 

Most of the testing undertaken by the Agency could easily have

228

ft.re,Uit °f the InsI>eclor General’s study of this drug program in 
1 ,31 t-M-Agency devised new criteria for testing substances on human 

All Jurther_testing_otpotentialiy dangerous substances on 
unsuspecting subjects was prohibited, between iuks nnd icu-.r
testing of drugs continued, out only on voliiiitary subjects, pTTmarily 
inmate volunteers at various correctional institutions. Tn 1967. fln 
projects involving behavior-influencing drugs were terminated.

It is presently the policy at CIA not to test any substance on unsus­
pecting persons. Current practice in all experimentation is to adhere 
stnctly to Department of Health,
concerning the use of human subjects, and all current CIA contracts 
carry language to that effect.

2. The Testing of Communications Intercept Systems Within the 
United States

Monitoring of foreign conversations is an important aspect of 
modern intelligence collection. Several new systems developed 
by the Agency for use overseas have been tested in the United
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Conclusions

Alias credentials are necessary to facilitate CIA covert operations 
overseas, but the strictest controls and accountability must be main-

229

been performed using only Agency personnel and with thsir full 
knowledge.

Recommendation (27)
In accordance with its present guidelines, the CIA should not 

again engage in the testing of drugs on unsuspecting persnns-

Recommendation (28)
Testing of equipment for monitoring conservations should not 

involve unsuspecting persons living within the United States.

B. Other Selected Activities of the Science and 
Technology Directorate

/. The Manufacture and U»e of Documents
The Agency maintains a capability for producing and providing to 

its agents and operatives a wide range of “alias” credentials. Most such 
documents purport to be of foreign origin. Some, however, are docu­
ments ordinarily issued by other branches of the U.S. government or 
by private United States businesses and organisations.

Among the United States “alias” documents furnished from time 
to time to Agency personnel and operatives are Social Security cards, 
bank cards, professional cards, club cards, alumni association cards 
and library cards. The Agency has recently stopped producing alias 
driver’s licenses, credit cards and birth certificates, unless needed in 
a particularly sensitive operation and approved in advance by the 
Deputy Director of Operations.

While the Agency does not pi-oduce false United States passports, 
it has in the past altered a few by the addition of entries to evidence 
travel which had not actually occurred.

The purpose of alias documents is to facilitate cover during CIA 
operations. These documents ore not “backstopped,” i.e., manufac­
tured with the consent and knowledge of the company or organiza­
tion whose card is being manufactured. They are useful only as flash 
identification. Only the Social Security Administration has been told 
that the Agency is manufacturing its cards.

The Commission found no evidence that any Agency employee has 
ever used false documentation of this kind to his personal advantage.
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Experiments

Date:
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Fax:

Re: I

Sender:

on the CIA’s records search.Dan Guttman asked me to fax you information 

have).

involved radiation [p.E-

call at 254-9809 if you have any questions or would like more

Advisory Committee on
Human Radiation

Please give me a 

information.

November I, 1994

Phil Caplan

456-2572

CIA Records

Gary M. Stem

1.2, n.3].

1726 M Street, HW, Suite 600 

Washington, DC 20036

202-254-9809 (direct)

Fax: 202-254-9827
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History and Organization of the Central Intelligence Agencj

was

V

Records Search

of 480,300 documents, And nearly

50 interviews.

discussed and planned. As discussed

E-l 1

did participate in DOD groups

1
below, CIA is continuing to

*. 1

r Federal Records Center No publicly 

of the records that CIA maintains

In response to the January 1994 presidential directive. CIA conducted an 

search for trdormatton about hunt.

the placement of troops ar »these and other acnvmes.

Beginning in the early 1950s, CIA engaged in an extensive program of human

atomic wea] 
issues. TSD ran

CIA components.most.likd, to have-been -ociatedvrnh -Vare the Office of

Tech^alS^Div^on^T^ „

Operations) and (at least from 1962) the Office of Research and Development (ORD) in the 
Directorate of Science and Technology. Beginning in the late 1940s. OSI analyzed an 

disseminated foreign scientific, and medical intelligence concerning the
ipons and interacted with DOD and the Atomic Energy Commission (AEC) on these 

tssues. . oD .an Project MKULTRA. dtscussed below. Human d°"c

to MKULTRA by OSI and the Office of Secunty and, after MKULTRA, by

nn.cn aS^SXt of Deftnse ,0001 and the ^ona« Council 

,\SC) CIA »as modeled largely after rhe Office of Strategtc Serv.ces whrch served as the 

pnncipal CS imellieence organization during World War II. The newly created agency wa. 
authorized to engage in foreign intelligence collection (i.e.. esp.onageT ana yshh and coven 

actions, it was, however, prohibited from engagmg m domesuc■

which

Experiments
To date, CIA has found no records or other information indicating that it conducted or 

sponsored human radiation experiments.

S XXZ a'.: eXd tn a p^ of domestic human expenmenrarion from the

1950s into the 1970s.

I

numl

Scientific Intelligence (OSI) in the Directorate of

ta conuast to ah other agenc.es, CIA mrtnain, ^Uel

number have been transferred to the National Archives and none to any
available index or inventory describes the size and orgamzauon c------
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.. It is not

the Subcommittee on Administrative Practice and Procedure of the Senate Judiciary Committee. 94th Cong., 
1st Sess.. at 877 (the complete report is still classified); see also "Final Report of the Senate Select 
Committee to Studv Governmental Operations with Respect to Governmental Operations, Book I" at 389-90,

*)

■------• 3 CIA did investigate the use and effect of microwaves on humans tn response to a Soviet practice of
beaming microwaves on the U.S. Embassv but determined that this was outside the scope of the Committee's 

purview CIA also sponsored radioisotope tracer experiments involving irradiated LSD and other chenucals 
on laboratory animals as pan of MKULTRA The Army conducted similar tracer studies on humans at 
Edgewood Arsenal in Mary land during this penod. Beginning in 1967, CIA's Office of Research and 

Development and the Edgewood Arsenal undertook a joint program for research in influencing human 
i i . _____ nrinn fincliiHmc OH DFlSOn iWTlBtes) and W3S
Lz'V’V VIV^HIVIK VUK-1 - ------------- --------- -------------- J

behavior with drugs, which included human experimentation (including on pnson inmates) and 
performed by the same University of Pennsy lvania researchers who had performed the tracer studies 

known whether the joint program included radioisotope tracer studies on humans .

' E-1.2

experimentation, using drugs, psychological, and Other means in search of techniques to control 
human behavior Cl A has so far found no evidence that radiation experiments on humans were 
pan of this program CIA documents and a 1963 CIA Inspector General (IG) report, however, 
state quite clearly that MKULTRA was a program "concerned with research and development of 
chemical, biological, and radiological materials capable of employment in clandestine operations 
to control human behavior " (emphasis added) The IG report states that "additional avenues to 
the control of human behavior had been designated as appropriate to investigation under the 
MKULTRA charter, including radiation, electroshock, various fields of psychology, sociology, 
and anthropology, graphology, harassment substances, and paramilitary devices and materials." 
(emphasis added)2 The program included unwitting experimentation on humans with LSD 
(lysergic acid diethylamide), brainwashing, and other interrogation methods,

CIA's human behavior program originated in 1950 and was motivated by Soviet, Chinese, 
and North Korean use of mind control techniques. It began under the code name BLUEBIRD 
(and was later known as ARTICHOKE) and was operated by the Office of Security and OSI with 
support from other offices. MKULTRA formally began in April 1953 as a special, clandestine 
funding mechanism for DOD human behavior research. The program was the subject of 
investigations by the Rockefeller Commission in 1975, the Senate Church Committee in 1976, and 
hearings by Senator Kennedy in 1975 and 1977, however, these committees did not focus on 
radiation experiments, and no such information was found by them.

CIA has told the Committee that MKULTRA involved human experimentation using 
every research "avenue" listed in the MKULTRA document except for radiation.3 The agency 
also noted that most of the MKULTRA records were deliberately destroyed in 1973 by the order

: A redacted version of the IG report was reprinted in Joint Hearings on Biomedical and Behavioral 
Research, 1975, before the Subcommittee on Health of the Senate Labor and Public Welfare Committee and

1 st Sess.. at 877 (the complete report is still classified); see also "Final Report of the Senate Select

94th Cong., 2d Sess., No. 94-755 (Apr. 26. l976)("Church Corruruttee").
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was

wing of Georgetown University Hospital in the 1950s so that it would have a locale to carry out 
clinical testing of its biological and chemical programs Dr. Charles F. Geschickter, a 
Georgetown doctor who conducted cancer research and experimented with^radiauon^therapy,

project by appealing to its interest in Geschickter's radiation research

D

because Aev found anoAer doeumen. in which the posstbilitc of uatns -ultrasontcs and othef radtant 0^ ' 
was proposed and rejeaed. Ulis sugseslion. however, seems unlikely because (he summary document also

of the fill as well, so that anybody who assisted us in (he past would not be subject to follow-up questions, 

embarrassment, if you will." Church Committee, Book I. at 403-04

of ihen-Director of Central Intelligence Rjchard Helms.4 In early September 1994. the agency 
found a document that summarized work done for ARTICHOKE, which states that."[i]n addition 
to hypnosis, chemical and psvehiatric research, the following fields have heeu explored
7) other physical manifestations, including heat and cold, atmospheric pressure, radiation." 
(emphasis added) Although there is no indication from this document that radiation was explored 
on humans directly, it makes clear that CIA did "explore" radiation as a possibility for the

4 Helms testified in 1975 that he ordered the records destroyed because "there ha^^n/e_1^l°nis^Ps 

of a thing but thttsince the program was over and finished and done with, we thought we would just get nd

experiments,
placing troops in the vicinity of atmospheric nuclear weapons tests

• CIA officials have suggested this reference to radiation might have meant "ultrasonic radiation"

in which both human experiments and expenmental ethics policy were discussed and^planned At 
least three CIA officers were members of DOD's Committee on Medical Sciences (CMS) from 
1948 to 1953 and attended meetings and received the "program guidance" of the DOD Joint 
Panel on the Medical Aspects of Atomic Warfare As reported elsewhere, the Joint Panel was 
the center for information gathering and planning for medical experimentation, including human 

relating to atomic warfare, for example, this panel helped coordinate the program of
■ ------ -j. In 1948 CIA also participated

"formanon of an Anned Forces Medical Intelligence

lists "sound" as a field that was explored in addition to radiation.

4 The Geschickter Fund for Medical Research served as a principal "cut-out source" for CIA’s secret 

funding of numerous MKULTRA human experiment projects.

’ See discussion in Part I of the Interim Report.

E-l 3

defensive and offensive use of brainwashing and other interrogating techniques.'

In another MKULTRA project. CI A secretly provided funding for the construction of a

Dr. Charles F Geschickter, afinical testing of its biological and chemical programs.

acted as cover for CIA financing.6 CIA also tried unsuccessfully to enlist AEC to cofund the 
project by appealing to its interest tn Geschickter's radiation research Geschickter testified before 
Congress in 1977 that CIA money helped fund his radioisotope lab and equipment Thus, CIA 
money seems to have helped fund radiation-related medical research as a cover for the agency's 

real interest in chemical and biological research.

‘ ' Records obtained from DOD and the Department of Energy (DOE) and by Committee
staff from the National Archives show that CIA was represented in key DOD biomedical groups
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Organization, during which it was suggested that CIA would be in charge of foreign atomic, 
biological, and chemical intelligence from a medical sciences viewpoint.*

----- CIA historically has employed the facilities of other agencies, including DOD and DOE 
(and its predecessors) to assist in agency research. For example, in 1965 CIA entered into a 
Memorandum of Understanding with AEC's Lawrence Livermore Laboratory to perform a 

. CIA has been asked to search for 
documents specifically related to the work performed under this agreement that might relate to 

human radiation experiments.

CIA representatives on CMS worked for OSI (and its precursor, the Scientific Branch) 
This office had principal responsibility for analyzing and disseminating foreign atomic energy 
intelligence It chaired the Joint Atomic Energy Intelligence Committee (J.AEIC. also known as 
the Joint Nuclear Intelligence Committee), an interagency body that helped coordinate analyses 
and activities by Departments responsible for monitoring foreign nuclear weapons programs It 
also chaired the interagency Scientific Intelligence Committee as well as the Joint Medical 
Sciences Intelligence Committee, both of which coordinated scientific and medical intelligence for 

the Government. These two committees provided medical intelligence to the Armed Forces 
Medical Policy Committee, which also played an active role in planning and overseeing radiation 
research and human experimentation for DOD. This office also worked on Projects BLUEBIRD 
and ARTICHOKE, at least one of the officers who attended CMS meetings also analyzed medical 
intelligence for the Office of Security's human experimentation activities under BLUEBIRD and 

ARTICHOKE

8 Although this organization apparently was never created, the basic division of labor between CIA 
and DOD suggested here seems to have been maintained by the Armed Forces Medical Policy Committee.

E-1.4

With regard to the history of CIA's ethics policies, the MKULTRA experiment program 
gestated from 1951 to 1952. This was the very period in which DOD’s CMS, with CIA 
participation, engaged in discussions that led to the Secretary of Defense's 1953 enactment of an 
ethics policy for human experiments based on the Nuremberg Code. The relationship between 
these Nuremberg Code discussions (and policy) and CIA’s MKULTRA activities is a subject of 

the Committee's inquiry.

Through the course of MKULTRA, CIA sponsored numerous experiments on unwitting
humans. After the death of one such individual (Frank Olson, an army scientist who was given 
LSD in 1953 and committed suicide a week later), an internal CIA investigation warned about the 
dangers of such experimentation. Ten years later, a 1963 IG report recommended termination of 
unwitting testing; however. Deputy Director for Plans Richard Helms (who later became Director 
of Central Intelligence) continued to advocate covert testing on the ground that "positive 
operational capability to use drugs is diminishing, owing to a lack of realistic testing. With 
increasing knowledge of the state of the art, we are less capable of staying up with the Soviet 
advances in this field." The Church Committee noted that "Helms attributed the cessation of the
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Remaining Tasks

The primary focus of CIA's initial search was records on the use of ionizing radiation on

minutes after an atomic bomb test in Totsk, Kazakhstan, on September 14, 1954)

E-l 5

In response to specific Committee queries, CIA has provided documents that describe

ThVseTequestiindude^^ the Joint Panel on the Medical Aspects of Atomic

decision by the agencies not to fix guidelines for the experiments "Id.

10Executive Order 11905 (Feb. 19, 1976) (Ford); Executive Order 12036; § 2-302 (Jan. 26, 1978) 

(Carter); Executive Order 12333, § 2.10 (Dec. 4, 1981) (Reagan).

opportunity to observe, or medical or psychological followup. The intelligence agencies allowed individual 
researchers to design their project. Experiments sponsored by these researchers...call into question the

on such topics as tne ivny urecn ixun icicaat „
Washington) or rhe activities of the JAEIC, CMS, or Joint Panel on the Medical Aspects of

ihaTmay have prompted U.S. agencies to consider human radiation experiments (e g., when the 

Soviet Union sent approximately 40,000 troops to a test area to conduct military exercises 30

humans by the U.S. Government. The agency did not initially search specifically for information 
— such topics as the 1949 "Green Run" release (an intentional release of radiation m Hanford.

Atomic^Warfare. Nor did CIA initially focus on activities of the Soviet Union and other countries

.. prohibited "experimentation with drugs on human subjects, except with the informed 
consent, in writing and witnessed by a disinterested third party, of each such human subject and in 
accordance with the guidelines issued by rhe National Commission tor the Protection ot Human 
Subjects for Biomedical and Behavioral Research." Subsequent Executive Orders by Presidents 

Jimmy Carter and Ronald Reagan expanded the directive to apply to any human experimentation. 
"No agency within the Intelligence Community shall sponsor, contract for. or conduct research on 
human subjects except in accordance with guidelines issued by the Department of Health.

activities of the OSI. CIA continues to search for records in light of five Committee requests.

Warfare, and other DOD and/or interagency medical intelligence organizations involving human

- - . - ~ r

’Church Committee Book I. at 402 The Church Committee noted that "the project involving the 

surreptitious administration of LSD . was marked by a complete lack of screening, metical supervision,^

unwitting testing to the high risk of embarrassment to rhe Agency as well as the moral problem 
He noted that no better coven situation had been devised than that which had been used, and that 

’we have no answer to the moral issue

Following revelations of MKULTRA and other unethical CIA practices. President Gerald 
Ford issued the first Executive Order on Intelligence Activities in 1976. which, among other 
matters, prohibited "experimentation with drugs on human subjects, except with the informed 
consent, in writing and witnessed by a disinterested third party, of each such human subject and in

Education, and Welfare. The subject’s informed consent shall be documented as required by those 
guidelines."10 CIA has issued guidelines implementing the Executive Order and has provided 

them to the Committee 11

11 One section of the most recent guidelines originally was classified, i.e., HR 7-la(6)(c)(4). but was 

declassified upon the request of the Committee.
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The Committee awaits completion of ongoing records searches that CIA has been 
conducting on the above and other topics raised by the Committee

experiments; (2) foreign medical intelligence records on human radiation experiments; (3) records 
on work done by nther agencies; (4) records on ethics policies; and (5) records on the Green. Run 
and other intentional releases
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November 2, 1994Date:

To:'

Fax:
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I
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YOU SHOULD RECEIVE 9 PAGE(S)t INCLUDING THIS COVER SHEET. IF 

YOU DO NOT RECEIVE ALL THE PAGES, PLEASE CALL 202-254-9809 (direct),

Advisory Committee on 
Human Radiation

Attached is some of the correspondence regarding the CIA’s search for records. 

Please let us know if you would like additional information.

01/26/14
4

Phil Caplan

456-6704

Recent ACHRE/CIA Correspondence

Sender: Gaiy M. Stern

Experiments
1726 M Street, NW, Suite 600 

Washington, DC 20036

202-254-9809 (direct)

Fax: 202-254-9827
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Center for the Study of Intelligence

MEMORANDUM FOR:

FROM:

Response to Recent Advisoty Committee RequestsSUBJECT:

a.

b.

Dr.

1

General Intelligence Agency 

Washington, D.C 20S0S 

(703) 351-2693 Fax (703) 243-8343

CSI-0578/94
3 October 1934

Agency officers reviewed classified records of the 
Joint Atomic Energy Intelligence Committee for the years
1947 through 1957, We found nothing about human radiation 
experiments or about the 1949 Green Run test at Hanford, 
Washington.

1. This memorandum is in response to the Advisory Committee 
staff's request for an unclassified update on CIA's progress in 
searching several areas recently brought to the Agency's 
attention. Following is a summary of information related to 
specific Advisory Committee requests made over the last three 
months.

The Advisory Committee staff has noted that CIA 
officers oocaBionally attended meetings of the Committee on 
Medical Sciences, which was under the Office of the 
Secretary of Defense's Research and Development Board. 
Clark H. Yeager, a division chief in the Office of
Scientific Intelligence, attended at least one meeting (30 
October 1952j which heard a brief presentation by the Joint 
Panel on Medical Aspects of Atomic warfare. Nevertheless, 
we have so far found no records on the Joint Panel and 
nothing to indicate that Agency personnel participated in 
its activities. The Joint Panel apparently had no CIA 
members, but the Agency is still tracing leads on several 
Panel members who may have had CIA ties in later years.

Gary Stern
Senior Researcher
Advisory Committee on Human Radiation 
Experiments

John Pereira
Center for the Study of Intelligence

23:45 ©202 254 9827
OCT 03 '94 02:46PM CSI
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SUBJECT;

c.

d.
f

!

e.

f.
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Response to Recent Advisory Committee 
Requests

information on the files of 
intelligence division, which

23:45

OCT 03 '94

The Directorate of Science and Technology has been 
asked to respond to this request.

©202 254 9827

02:46PM CSI

In response to advisory Committee staff requests for 
CIA-generated intelligence on Soviet radiological warfare 
planning we have conducted a survey of the Agency’s analyses 
of Soviet nuclear developments. We have found that CIA 
analysts of the period in question argued that radiological 
warfare was not feasible and that the Soviets would not 
divert resources to it from their weapons programs. Cia 
records on Soviet nuclear tests seen so far concentrate on 
technical aspects of the tests and do not mention any 
intentional exposure of Soviet military personnel.

The Advisory Committee staff passed to us historian 
Stanley Goldberg’s request for
the Atomic Energy Commission's

2

Two CIA officers who attended meetings of the 
Committee on Medical Sciences had ties to the Agency’s 
contemporaneous drug testing programs. Dr. Yeager provided 
advice on the Agency’s Bluebird and Artichoke projects, 
which used drugs to develop "special interrogation* 
techniques. Dr. Ray Treichler later worked on the MKULTRA 
drug testing program. The Agency's Cold War drug research 
was examined in detail by Congress in the 1970s. Recent 
searches of classified and declassified records of the drug 
testing programs found no evidence that CIA ever conducted 
or sponsored human radiation experiments.

The Advisory committee has asked CIA to search its
files for information on Agency dealings with the Armed 
Forces Scientific Intelligence Organization and Dr., Richard 
L. Meiling. As for as we can determine, the AFSIO was a 
proposal that never came into being. We are searching for 
CIA records relating to Dr. Meiling and three related 
DoD/OSD organizations: the Office of Medical Services, the 
Armed Forces Medical Policy Council, and the Joint Medical 
Services Intelligence Committee-

The Advisory Committee has sought information on 
CIA-sponsored research programs in the 1960s. From 1963 to 
1967 Dr. Albert Kligman of the University of Pennsylvania 
conducted experiments with radioactive tracers for the US 
Army's Edgewood Arsenal. Although Congress investigated the 
Agency's ties to Edgewood in detail in the 1970s, we are 
checking for any CIA tie to Dr. Kligman's radioisotope 
research. In addition, the Advisory Committee has asked for 
specifics on the Office of Research and Development's 
projects at Lawrence Livermore Laboratories in the mid- 
1960s. ' ' ‘ ~ ’ -  - -
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Goldberg had. heard were transferred to Cia in the early 
1950s. Arthur Darling's declassified history of the
Agency's early years suggests these files were actually 
transferred from the Manhattan Project to the Central 
Intelligence Group in 1947. The CIA's Directorate of 
Intelligence is searching its files for any remnants of this 
collection.

SUBJECT: , Response to Recent Advisory Committee 
Requests

's

01/26/14 23:46 ©202 254 9827

OCT 03 ’94 02:47PM CSI

2. In summary, the Agency still has not found any records 
to indicate that CIA participated in the planning, execution, or 
evaluation of any human radiation experiments conducted by the 
Department of Defense, the Atomic Energy Commission, or any other 
government agency. If any pattern has emerged to date, it is 
that CIA officers with the clearances and responsibility for 
nuclear matters seem to have had no connections with the Agency 
human testing programs; conversely, officers involved in human
testing seem to have had little expertise or interest in nuclear 
matters. So far we have found no exceptions to this pattern.

The Advisory Committee staff requested copies of 
four CIA documents that were retrieved by the Agency as a 
result of its searches for records responsive to Sheldon H. 
Harris’ Freedom of Information Act request, currently the 
subject of an FOIA appeal. Pending the result of the 
appeal, we have been asked not to comment on it. An Agency 
officer examined the four documents, however, and found 
nothing in them relevant to the Advisory Committee' s field 
of inquiry.

The Agency's record search is still in process, however, 
and the Advisory Committee will be informed of any records we 
find on radiation testing. '

@004

p.4/4

Advisory Committee staffers have requested specific 
information on CIA ethics guidelines for human subject 
testing. Agency officers reviewed several contemporaneous 
files for records relating to Secretary of Defense Wilson's 
1953 memo on human testing, but found no mention of it. In 
addition, the Directorate of Operations has been asked to 
check for any records relating to the origin and evolution 
of a 1958 memorandum, "Policy and Procedures for the Use of 
Drugs in Connection with the DD/P Mission."
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MEMORANDUM

TO:

FR:

October 5,1994DA:

RESPONSE TO 3 OCTOBER 1994 MEMORE:

f

PrtrW with 5oy ink on recycled paper

*

Advisory Committee on Human Radiation Experiments 
1726 M STREET, N.W., SUITE 600 

Washington, D.C. 20036

» • r

JOHN PEREIRA, CIA, CENTER FOR THE STUDY OF INTELLIGENCE 

(FAX - 703-243-8343)

GARY M. STERN, SENIOR POLICY AND RESEARCH ANALYST

Thank you for your “Response to Recent Advisory Committee Requests." We would like 

to note the following points:

1. Does paragraph “a” represent a final response on your general search for 
records on the Green Run, or are you continuing to search other areas suggested in our 11 
July 1994 memo? As noted there, these other areas include possible CIA liaison with the 
Air Force’s AFOAT-1 project and the C1G/CIA Nuclear Energy Group (and any records 
inherited from the Manhattan Project’s foreign intelligence files [referred to in your 

paragraph “g”]).

2. In paragraph “b” you state that the Cl A has “so far found no records on the 
Joint Panel and nothing to indicate that Agency personnel participated in its activities.” As 
we indicated before, the agenda of the eighth meeting of the Joint Panel, on 18-20 
September 1951 included a presentation by an unnamed “intelligence agency" on 
“Facilities which are Available for the Collection of Medical Intelligence.” Have you 
completely ruled out that the CIA was this intelligence agency? (We note that the report 
on the proposed Armed Forces Scientific Intelligence Organization, noted in your 
paragraph “d,” suggests that CIA would be taking the lead in this area; even if the AFSIO 
never came into being, the division of labor may still have been established such that the 

CIA would have been the agency in charge of medical intelligence in 1951.)

3. Your memo gives no indication as to whether the CIA has found records on the 
Committee on Medical Sciences, as opposed to the Joint Panel on the Medical Aspects of

lii
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involved in human testing seem to have had little expertise or interest in nuclear matters.

X
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Atomic Warfare. As we have noted before, the CIA is on record as attending at least 8 of 

the 18 CMS meetings (there was no stenographer for three of the meetings, and the 
absence of the CIA on the roster does not mean it was not there, as is clear from the 17th 
meeting) We are interested in any CIA records on the CMS, even if they do not in your 
judgment bear directly on human radiation experiments. Please let us know if you have 
found any such records. We also note that the CIA was on the distribution list of the Joint 
Panel’s program guidance, and we would therefore expect that the CIA would have copies 
of, and records relating to, this guidance. If these records can no longer be located, please 

provide us with an explanation of what happened lo them, if known.

4. We are confused by your reference to the files of the AEC’s intelligence 
division in paragraph “g.” As we understand it, the foreign intelligence records created by 
the military as part of the Manhattan Project, described by Arthur Darling as being 
transferred to the CIA in 1947, are a completely separate set of records from those of the 
AEC division of intelligence. This division was not created until 1947 and was 
temporarily closed in 1953 and permanently abolished in 1971 (its functions were then 
transferred to the division of international security affairs). Historian Stanley Goldberg, 
among others, has suggested that the CIA may have acquired these records upon that 
interim closure in 1953. While we recognize that the CIA may no longer, or never have 
had these records, we request that the Directorate of Intelligence search for any possible 
remnants of the AEC’s division of intelligence files in addition to its search for remnants of 

the MED files.

We are not quite sure what this means and to whom you are referring. From our 
perspective, it looks like the CIA officials involved in human experimentation were

5. Notwithstanding the pending FOIA appeal as noted in paragraph “h,” the 
Committee would like to see the four CIA documents that were retrieved in response to 
Sheldon Harris’s FOIA request so that we can make our own determination as to their 

content. Please provide us copies as soon as possible.

6. We were not previously aware of the existence of the CIA’s 1958 
memorandum on “Policy and Procedures for the Use of Drugs in Connection with the 
DD/P Mission.” Please provide us with a copy as soon as possible, and any related 

records as they are found.

7. You have indicated that you are still searching for a number of topics - 
paragraphs b, d, e, g, and i. We also assume you are continuing to search and review 
other matters that we have raised — e.g., foreign activities, 1963 IG report on 
MKULTRA. Please provide us with a date certain as to when you expect to conclude 

those searches.

8. You conclude by suggesting that the only pattern that has emerged to date “is 

that CIA officers with the clearances and responsibility for nuclear matters seem to have 
had no connections with the Agency’s human testing programs; conversely, officers
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simultaneously designated to represent the CIA in the activities of the DOD groups 
involved in human radiation experiments. There were obviously significant records kept 
on these activities at that time. The question, of course, is what has become of those 
records now, and, if they no longer exist, when and why were they destroyed? Given that 
related records have been located at DOD, DOE, and the National Archives, one would 
think that they should be readily locatable by the CIA, absent a clear and documentable 

explanation of why this is not the case.

Finally, we would like to note that in contrast to the other agencies on the Interagency 
Working Group, only the CIA maintains custody of virtually all of its records; only an 
infinitesimal amount of records have been transferred to the National Archives and none to any 
Federal Records Center Moreover, there is no publicly available index or inventory describing 
the size and organization of the records that the CIA maintains. Whereas Committee staff have 
been able to review, assist, and prod the search efforts of the other agencies by independently 
reviewing the finding aids, SF-135s, and actual collections at the Archives and the records 
centers, the nature of the CIA’s records system prohibits us from performing a similar function 
with respect to CIA records. Accordingly, we would like to request copies of any indexes, 
inventories, or descriptions of CIA records for the relevant offices and time periods, if at all 
possible - e g., Office of Scientific Intelligence, Nuclear Energy Group, Technical Services 

Division, Office of Research and Development, among others.

Thank you for your attention to these matters. We look forward to a reply as soon as 

possible.
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TO:

This memorandum is pursuant to your request that we restate our request for CTA records 

l

foreign progress, programs, plans, and budgets in the field of medical aspects ot atomic warfare.

I

Printed with soy b* on recyclea paper

Advisory Committee on Human Radiation Experiments 
1726 M Street, N.W., Suite 600 

Washington, D.C. 20036

MEMORANDUM

JOHN PEREIRA, DIRECTOR, CENTER FOR THE STUDY OF
INTELLIGENCE, CIA
GARY M. STERN, SENIOR POLICY AND RESEARCH ANALYST 

August 12,1994
CIA RECORDS SEARCH HUMAN RADIATION EXPERIMENTS

FR:
DA:
RE:

on foreign activities relating to the work of the Advisory Committee on Human Radiation 
■ Experiments. In order to understand fully the human radiation experiments - both medical and

environmental - conducted by the government during the Cold War, the Advisory Committee 
must understand the extent to which the discussion, development, and conduct of such 

experiments relied on data and analysis supplied by the CIA.

At the first Advisory Committee meeting in April 1994, the CIA representative stated that 
the agency had found no records on “what other agencies were doing in this area.” We now 
know that the CIA participated in meetings of the Department of Defense’s Joint Panel on the 
Medical Aspects of Atomic Warfare, which was formed to coordinate common interests of the 
Committees on Medical Science and Atomic Energy of the Research and Development Board of 
the Office of the Secretary of Defense. The Joint Panel was the central place in which human 
experimentation relating to the effects of atomic weapons and nuclear powered vehicles was 
developed and pursued, including biomedical experiments as part of the atmospheric testing 
program The Joint Panel was also charged with obtaining medical intelligence, its founding 
directive states that the panel shall obtain “(njecessary information concerning United States and 
foreign progress, programs, plans, and budgets in the field of medical aspects of atomic warfare. 
Thus, for example, “a representative of an intelligence agency” (presumably the CIA) briefed the 
Joint Panel in 1951 on the collection of medical intelligence and solicited “requirements for 

medical intelligence in the field of interest of the Panel.'

1

Accordingly, the Committee would like the CIA to provide it with information that it 
collected on the activities of the Soviet Union and other countries relating to medical intelligence 
or that may have provided a threat rationale for U.S. activities such as the Green Run and the 
human radiation experiments conducted by other agencies. This would include, in addition to any 
information relating to the activities of the DOD committees and panels mentioned above.
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military application of nuclear energy - e g , nuclear powered submarines, nuclear powered

saini

human experimenlation during the Cold War. The DOD Committee on Medical Sciences, of

experiments prior to MKULTRA. Accordingly, the Advisory Committee would like information

we
prefer that the CIA provide us with sanitized copies of relevant classified records so that wc can

2

t

are also interested in why, and by whom, the agency was tasked to do so. Thus, we would like a 

government down to the operational level in the CIA -- e.g., did the interests of the Joint Panel

01/26/14
♦

staff will be receiving security clearances and will therefore be able to review classified 
information as necessary, we prefer to operate openly to the greatest extent possible. Thus,

review their substance and then determine the extent to which further declassification might be 

necessary.

Finally, we would like to encourage the CIA to provide the Committee with as much 
information that it can in unclassified form. Although many Committee members and some of the

information on foreign research activities (including, but not limited to actual human experiments) 
into the medical effects and dangers of nuclear weapons, radiation exposure, and/or any other 
military application of nuclear energy - e g , nuclear powered submarines, nuclear powered 

airplanes, space exploration, nuclear medicine.

To the extent the CIA did collect intelligence information on such foreign activities, we

□line of records on the “tasking” process for such information, from the top policy level in lhe 
r D _ . _ . . _ _ . r.l_ I —1_b. 11__

lead to the collection of specific information. •

In addition, the Committee is examining the ethical policies and practices relating to 
human experimentation during the Cold War. The DOD Committee on Medical Sciences, of 

which the CIA was a member, for example, played an active role in the debate over human 
experimentation guidelines, which resulted in the promulgation of the 1953 Secretary of Defense 
memo on human experimentation. The CIA representative on this Committee apparently came 
from the Office of Scientific Intelligence, which was involved in the CIA’s early human behavior 
experiments prior to MKULTRA. Accordingly, the Advisory Committee would like information 

' the CIA has on the consideration and implementation of ethical guidelines, including the 

Nuremburg Code, by U.S. government agencies and operatives.


