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FOREWORD 

N DECEMBER 1993, U.S. Secretary of Energy Hazel R. O’Leary announced 
her Openness Initiative. As part of this initiative, the Department of Energy I undertook an effort to identify and catalog historical documents on radiation 

experiments that had used human subjects. The Oflice of Human Radiation 
Experiments coordinated the Department’s search for records about these 
experiments. An enormous volume of historical records has been located. Many 
of these records were disorganized; often poorly cataloged, if at all; and scattered 
across the country in holding areas, archives, and records centers. 

The Department has produced a roadmap to the large universe of pertinent 
information: Human Radiation Experiments: The Department of Energy Roadmap 
to the Story and the Records (DOEEH-0445, February 1995). The collected 
documents are also accessible through the Internet World Wide Web under 
h t  t p  : //www. ohre. doe. gov . The passage of time, the state of existing 
records, and the fact that some decisionmaking processes were never documented 
in written form, caused the Department to consider other means to supplement the 
documentary record. 

In September 1994, the Ofice of Human Radiation Experiments, in collaboration 
with Lawrence Berkeley Laboratory, began an oral history project to fulfill this 
goal. The project involved interviewing researchers and others with firsthand 
knowledge of either the human radiation experimentation that occurred during the 
Cold War or the institutional context in which such experimentation took place. 
The purpose of this project was to enrich the documentary record, provide missing 
information, and allow the researchers an opportunity to provide their perspective. 

Thirty audiotaped interviews were conducted from September 1994 through 
Janua~y 1995. Interviewees were permitted to review the transcripts of their oral 
histories. Their comments were incorporated into the fnal version of the transcript 
if those comments supplemented, clarified, or corrected the contents of the 
interviews. 

The Department of Energy is grateful to the scientists and researchers who agreed to 
participate in this project., many of whom were pioneers in the development of 
nuclear medicine. 0 
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The opinions expressed by the interviewee are his own and do not necessarily 
reflect those of the U.S. Department of Energy. The Department neither 
endorses nor disagrees with such views. Moreover, the Department of Energy 
makes no representations as to the accuracy or completeness of the informa- 
tion provided by the interviewee. 
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Setting: January 27, 1995, Batavia, Illinois 

Interviewers: Darrell Fisher (Battelle, Pacific Northwest Laboratory) 
and Michael Yuffee (DOE Office of Human Radiation Experiments) 

ORAL HISTORY OF BIOPHYSICIST 
ROBERT E. ROWLAND, Ph.D. 

Conducted on January 27, I995 in Batavia, Illinois, by Dr. D w e l l  FisherJiom 
Battelle, Pacific Northwest Laboratory and Michael YufJeeeefrom the Department 
of Energy 3 Ofice of Human Radiation Experiments. 

Robert E. Rowland was selected for the oral history project because of his research 
at Argonne National Laboratory involving the follow-up research on the popula- 
tions exposed to radium, and other areas of research. The oral history covers Dr. 
Rowland’s epidemiology studies of populations carrying internal depositions of 
radionuclides, his research of the metabolism of radionuclides in the skeleton, and 
his involvement in follow-up studies of the living plutonium injectees. 

Short Biography 
Dr. Rowland was born in St. Charles, Illinois, on January 10, 1923. He received his B.A. 
(Physics, 1947) from Cornel1 College, his M.S. (Physics, 1949) from the University of 
Illinois, his Ph.D. (Radiation Biology, 1964) from the University of Rochester, and his 
M.B.A. (1975) from the University of Chicago. He is married and has three children. From 
1950 to 1962, Dr. Rowland was an Associate Physicist in the Radiological Physics Division 
at Argonne National Laboratory. Dr. Rowland left Argonne from 1962 to 1964 to pursue his 
Ph.D. at the University of Rochester. In 1964, Dr. Rowland returned to Argonne to become 
the Associate Division Director of the Radiological and Environmental Research Division. 
He subsequently became the Division Director, a position he held until 198 1. Finally, from 
198 1 to 1983, Dr. Rowland was Associate Laboratory Director for Biomedical and Environ- 
mental Research. Concurrently, Dr. Rowland held the following positions: 

- 
Dr. Rowland has published approximately fifty articles in open-literature publications. 
These publications have focused primarily on mineral metabolism, and the effects of inter- 
nally deposited radioisotopes in human bone. 

1966-83, Senior Biophysicist, Argonne National Laboratory 

197 1-83, Member, National Council on Radiation Protection and Measurements 

1976-8 1, Consultant, Nuclear Regulatory Commission 
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From College to Argonne National Laboratory 
YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

I am Michael Yuffee. I am here in Batavia, Illinois, at the home of 
Dr. Robert Rowland, with Dr. Darrell Fisher. Both of us are [represent- 
ing] the [U.S. Department of Energy’s] Office of Human Radiation 
Experiments, and we are here with Dr. Rowland to discuss his career 
and, also, to discuss any information that he can give us in regard to our 
program. It’s January 27, 1995. 

Dr. Rowland, we would like to start with general background informa- 
tion-where you’re from, your education, and how you got involved in 
the field that you eventually joined. 

I was born right down the river here in Saint Charles, Illinois, in 1923. 
I was educated at a number of places, some of them the courtesy of the 
U.S. Army, because I am of that generation. 

I graduated from college in Mount Vernon, Iowa-Cornell College- 
and I immediately went to graduate school in Physics at the University 
of Illinois [in Champaign]. 

Why Physics? 

Well, because Physics seemed attractive after World War I1 and the 
atomic bomb. This was-you know, it was a big thing. I did well in math 
and in science, in general, and it seemed like a logical field to go into. 

I only stayed at the University of Illinois for a year-and-a-half. I left 
because I flunked my French exam. It was a matter of bitterness at the 
time, because I passed the French exam, according to the French Depart- 
ment, but our professor in Physics flunked the whole flock of us who 
took it. He thought, probably quite correctly, that we weren’t really that 
good in French, and we really ought to take the whole thing over again. 

One of my colleagues in graduate school had recently applied at 
Argonne National Laboratory and gotten a job up there. Since Argonne 
was in the Chicago area and I was from [that] area, I, in a spit of some- 
thing or other, applied to Argonne and, even with just a master’s degree, 
I was hired. 

I was very, very fortunate in that. I was hired, really, by a man by the 
name of Leo Marinelli. Leo also did not have a Ph.D., and he was sensi- 
tive to this and was willing to overlook the lack of same, and, in that 
day, anyhow, scientifically motivated people were being grabbed up 
very, very rapidly. 

I was hired at Argonne, June of 1950. I worked in an old brewery, called 
Site B at that time, which is just south of the campus of the University 
of Chicago. 

Wasn’t that the site of the Met Lab’? 

Metallurgical Laboratory established at the University of Chicago during World War I1 to develop meth- 
ods needed for separating plutonium and uranium from fission products after reactor irradiation, as part 
of the Manhattan Project 
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ROWLAND: Yes, it certainly was, in part, the site of the Met Lab. The Met Lab was 
spread out, going as far as, you may recall, the Argonne Woods Forest 
Preserve, where they moved the reactor after the demonstration at the 
west stands that the doggone thing worked.* They moved it out to the 
Argonne Woods, and, obviously, that's where the name, Argonne Na- 
tional Laboratory, ultimately came from. 

Yes, I suppose the Met Lab was there. The brewery had been used for 
some time, and several other sites at the University of Chicago, includ- 
ing the Museum of Science and Indu~try.~ There were ofices down 
there, as well, if I recall correctly. 

Anyhow, I worked for a short time on a project that had to do with the 
detection and characterization and concentration of a plume! 

We were thinking, obviously, of emissions of radioisotopes up [ventila- 
tion] stacks, and we had a project going to use freon as our gas that we 
would release. We were trying to be able to detect it quantitatively with 
a simple machine. 

The machine was called a fieon leak detector, which worked extremely 
well for detecting [hon],  but, we were never able to make quantitative 
[measurements]. 

Initial Argonne interest in Elgin State Hospital 
ROWLAND: Fortunately, I was able to get off of that project at a very early age and 

into what actually became, but was not called, the RadiumS Program. 
We did not have a radium program in the early days of Argonne, the 
early days being '50, ' 5  1, '52. 

There was work being done on people who had radium in their body, 
because the old-timers, like Leo Marinelli and John Rose and Austin 
Brues, knew that these people had been exposed to an alpha emittef 
many, many years ago. 

There were some efforts as early as 1945, '46, to go out to a very fa- 
mous place-to us-called the Elgin State Hospital for the Mentally 
Insane, because at that time, there were people living there who were 
injected with radium in 1931-and ultimately '32 and '33, we 
learned-as a cure for schizophrenia.' 

' Stagg Field, the university's football field, underneath which were laboratories that became the site of the 
first self-sustained nuclear chain reaction achieved by a team led by Dr. Enrico Fermi on December 2,1942 
The museum is located about two miles from the campus. It is not affiliated with the university. 
the rising or expanding mushroom-shaped cloud that would form from an atomic explosion 
a radioactive, luminous white, metallic element that occurs in very small quantities in combination with 
minerals. Radium emits alpha particles and gamma rays to form radon gas. Radium has been used in 
luminous surface materials, such as the numbers on watch faces, and used in treating cancer. 
a radioactive substance that emits helium nuclei during radioactive decay 
a psychotic disorder manifested by loss of contact with surroundings, personality disintegration, and 
deteriorated ability to function in daily life 

' 
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FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

FISHER: 

I wasn’t aware of that [those early efforts (I94546)I until very, very 
recently, when we’ve been involved in delving back to find out what 
human experimentation or human contact took place in those early pre- 
Argonne days, or early Argonne days.‘ 

At that time, I discovered that there had been efforts to go out and col- 
lect excreta or to try to collect radon’ from these people at the Elgin 
State Hospital. In a sense, that’s getting ahead of the story, because very 
little was being done at the time. 

It’s interesting that you mention the Elgin State Hospital, because that 
was one of the first uses of radium for treating mental disorders and, 
probably, not a successful treatment. 

Well, it certainly wasn’t a successfd treatment. Actually, to give you an 
interesting anecdote-which, of course, you will find in my book,” of 
which that is the first copy. 

I was just going to ask you that: Is that the first copy? 

That’s the first copy. 

For the benefit of the transcriber, can you give us the title and the pub- 
lisher? 

Well, yes, I can. Radium in Humans, a Review of US. Studies is the title; 
I am the author. The publisher, 1 guess, is going to have to be called the 
U.S. Government Printing Office. It does not bear an indication of a 
coding from-what is it? 

The Library of Congress. 

The Library of Congress. But it does say, “Available to the U.S. Depart- 
ment of Energy and its contractors from the Office of Scientific and 
Technical Information, Oak Ridge.” But there are only 300 copies, hard- 
back, of this, and I have them all. 

I think we would be very interested in a copy of that. 

Early Radium Injections at Elgin State Hospital 
ROWLAND: Anyhow, I intempted my story. A physician-and I gather, at this late 

date, there’s no reason why names can’t be mentioned-a physician by 
the name, I believe, of Findley John was treating patients in the ’20s 
with radium, and he claimed to have had remarkable success with a 
patient that had symptoms of schizophrenia by injecting 10 microcuries 
once a week for a period of time. 

For a description of the Elgin radiation treatments and a list of related references, see ANL-I, “Radium as 
an Experimental Therapy for Treating Mend Disorders at Elgin State Hospital in Elgin, Illinois,” in 
Human Radiation Experiments Associated with the U.S. Department of Energv and Its Predecessors 
(210+ pages), DOEEH-0491, July 1995. 
Rn-222, a heavy, radioactive gaseous element formed by the disintegration of radium 
Rowland, Robert E. (1995). Radium in Humans, a Review of U S  Studies. U.S. Government Printing 
Ofice. Washington, DC. 
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Apparently, he was responsible in part for the study at Elgin, because it 
appears that he may have talked those who ran the study or, at least, 
talked the Elgin State Hospital into cooperating. 

The study was performed by a Chemistry professor from Missouri. The 
name escapes me for a minute, but you may very well know it- 
Schlundt, a Dr. Schlundt. 

The experiment was very straightforward: They took a number of prom- 
ising candidates and injected people with, in general, 10 microcuries” 
of radium-226, once a week for periods ranging from 10 to 45 weeks. 

The interesting thing that was done, from a scientific point of view, [was 
that] twice within a period of three to six months, he made measure- 
ments of the body content. 

Then, there was a report to the ofice that supplied the radium, which 
was something called the U.S. Extension Service in Chicago-U.S. 
Radium Extension Service, whose background I know nothing about. 
They supplied the radium for this study. 

Schlundt and his coworkers wrote up a series of four papers, one of which, 
dated 1933, was specifically on the cases at Elgin. He made it very clear 
that he was not involved with the analysis of improvement. He just gave 
his data for the retention of radium and sort of casually said there didn’t 
seem to be very much value in the treatment in the curing of their disease. 
That’s the background of the Elgin State Hospital patients. 

How many subjects at Elgin State were administered radium? 

Well, that’s an unanswered question. I believe-and I may be 
w r o n g 4 a t  the article in 1933 described 3 1 patients, something close 
to 31. 

Ultimately, Argonne sent people out to [review] the files [at the hospi- 
tal]. At one time, I did this work, as well. Sat there in musty offices at 
Elgin and looked through [files], trying to find mention of radium on 
patient records. More often, we looked for a notation called “Wing 
Cottage”-“W Cottage”-because that seemed to be the ones who were 
getting the radium. 

And so, we would go through the files and look for this. A total of 41 
people were located who, apparently, had received radium, which is 
approximately 10 more than Schlundt wrote up. 

These additional people apparently got it in 1932 and 1933, [while] 
Schlundt [did] his work in 193 1. So, there is very good reason to believe 
that some of this was carried on later. And, indeed, it’s mentioned in 
here that- 

FISHER: 

ROWLAND: 

FISHER: Meaning your book? 

‘ I  a measure of radioactivity equal to one millionth of a curie 
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ROWLAND: Yes, excuse me, in the book-that interviews with other people at later 
dates indicated that Findley John kept going back to Elgin and, apparently, 
was bringing radium out to Elgin so they could use it on other cases. 

So, as far as we know, this process stopped, for what reason I don’t 
know, in 1933, and we were only able to identify 41 people who were 
given the radium. 

Were you able to conduct follow-up studies on these same people, if 
living? 

We certainly were, and that will come a little later. 

FISHER: 

ROWLAND: 

Radium Studies by Argonne National Laboratory 
YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

Okay. Can I take you back just a little bit? When did Argonne begin its 
radium study? 

Well, it’s an interesting question. I can say one answer was, as soon as 
Argonne was formed in 1946-July lst, something like that. There is 
indication that people in the [Argonne] Biology Division were looking 
at people at Elgin and trying to detect, determine methods to measure 
radon in breath. 

Let’s step back-you were intempted in asking your questions. Go 
ahead. 

You were saying that there were people in the Biology Division who 
were looking at radium as early as ’46? 

Correct. 

And why? Was it because of the locality? 

Well, we haven’t talked about the “why,” but the “why” is fairly obvi- 
ous to people who were responsible for the health physics and laboratory 
protection of workers, because radium is an alpha emitter.I2 

Radium is a bone-seeker, which means it has the potential to stay in the 
human body a long time, and radium has a long half-life,13 so it indicates 
it will stay in the human body for a long time. 

Plutonium’4 is an alpha emitter, and plutonium is what we were brought 
up on as, “This is the reason for radium studies.” We were trying to find 
out the risks of a bone-seeking, long-lived alpha emitter, and we knew 
the characteristics of plutonium. 

a radioactive substance that emits helium nuclei during decay, possibly causing tissue damage if ingested 
or inhaled 
the time required for half of the atoms of a radioactive substance to decay; the half-life of radium-226 is 
1,600 years. 
a fissionable transuranium (synthetic) element. Pure plutonium is a silvery metal that is heavier than lead 
and is used as a critical component in nuclear weapons. The first atomic bomb, detonated at Alamogordo, 
New Mexico, July 16, 1945, and the atomic bomb detonated over Nagasaki, Japan, August 9, 1945, were 
plutonium weapons. Because plutonium is highly toxic, concern developed early in the Manhattan F’ro- 
ject about its potential health effects on workers involved in machining and handling the material. 
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I didn’t get there until 1950, but the earlier people very well knew that 
plutonium was a bone-seeker, and it was going to be a potential hazard 
to literally thousands of people involved in the bomb business. So, that’s 
the reason for looking at radium. There was no other reason, whatso- 
ever, other than the analogy of plutonium and radium-alpha emitter, 
bone-seeker. There was no interest whatsoever in radium, because ra- 
dium had nothing to do with the atomic energy business. Very little 
radium was ever used. 

How was Robley Evans’s work incorporated into the initial studies? 

Well, Robley Evans at MIT” had started the radium business long be- 
fore. He had started it as early as 1933, I believe. He had looked at his 
first radium case and thought about radium. 

By the time he had moved to MIT, which, of course, was before the war, 
he, in collaboration with Dr. Aub, had been looking at radium cases, 
trying to find radium cases. 

Everybody knows that Robley and others were involved with setting the 
first standards for a so-called tolerance level for radium in the human 
body, done as early as 194 1, on the basis of about two dozen radium cases. 

Radium was being studied at MIT before we got in the picture at all and 
quite independently of our studies. Our studies took placewhen I say, 
“our,” I mean Argonne-because [radium dial] painting was done at 
Ottawa, Peru, and LaSalIe [in] Illinois, and a lot of painting was done 
there, so there were people quite close [to Argonne Laboratory]. MIT 
had Orange, New Jersey, and Waterbury, Connecticut, quite close, so it 
made a certain amount of sense there. 

As we got formally into the radium [effects on workers] business, we 
had very close connections with Robley Evans and MIT. But, at the 
beginning, there was just sporadic effort. 

Things changed when a postdoc’6 by the name of Bill Looney, a physi- 
cian, came to Argonne, I think for a two-year stay in the Biology Divi- 
sion under Austin Brues. Bill Looney was given the project of looking 
at the Elgin State Hospital patients and seeing how many were there. 

Bill Looney went out to Elgin and started the real record search to find 
these people and to break Schlundt’s code. Schlundt coded these people 
with a single letter, and we didn’t know the breakdown. We had to de- 
duce from the medical records who was A, and who was B, and who 
was C. There [is] some confusion, even to this day, on a couple of these 
people, but, on the whole, that was broken down in an early day. 

That really, I think, was Argonne’s almost formal introduction into the 
Radium Program. There had been a little bit of interest here and there, 
but when Bill Looney was given this job-and I think the suggestion 

I s  Massachusetts Institute of Technology, Cambridge, Massachusetts 
l6 postdoctoral-someone who studies or undertakes professional work after receiving a doctorate 
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came fiom Leo Marinelli in a different division[-Argonne’s study of 
radium-affected people became serious J. 
It was the Radiological Physics Division that I was in, that Leo 
Marinelli was in, and that John Rose was head of, in a sort of a sister 
division, much smaller, to the Biology Division. 

A man by the name of Bill Noms was active in the Biology Division, in 
measurements at that time of radium cases. The early measurements were 
done by what we call the “Robley Evans Technique,” which was a Geiger 
counter placed behind the small of the back as the [subject] sat in a chair. 

Leo Marinelli very, very quickly realized that the discovery of sodium 
iodide crystals, thallium-activated, would make a tremendous change in 
the ability to detect gamma rays. So, immediately, when we got in the 
business, we got the first crystals we could get fiom the Harshaw Chem- 
ical Company in Cincinnati, or near Cincinnati, Ohio, and started using 
these crystals as our detectors, used Robley Evans’s technique, but put 
a crystal on a photomultiplier” [behind] the small of the back. 

One of the important characters was a man by the name of Charles E. 
Miller. He was a Ph.D. in electrical engineering, and he took responsi- 
bility for the use of sodium iodide [crystal and] photomultiplier tubes 
and, hopefully, pulse height analyzers when they came along, to head up 
this idea of measurements of radium cases. 

I remember I spent one spell, when we were still down at Site B, at the 
university. I was assigned to work for Charles Miller and Harold May, 
another of our colleagues, out in Site A, which was in the Argonne 
Woods. 

We sat out in there in an electronic[s] division and built three pulse 
height analyzers fiom scratch. That was what we did in the lab in the 
early days. What wasn’t available, we built. So, we built three single- 
channel analyzers and three power supplies, and it was a wonderful 
education on how these things worked. 

Very quickly, we realized that you could change the single-channel 
pulse height analyzer into kind of like a multichannel by just continually 
rotating the dial on the vernierI8 we had in front. And so, you would put 
a motor drive on that and just sort of scan it up the scale and turn it into 
a kind of count-rate meter (really, [that] was what it turned out to be) but 
which sampled all the channels that we wanted to look at. 

Well, anyhow, we’re getting off the track. We’re interested in how we 
got into radium at Argonne. Bill Looney really was the catalyst that 
turned the whole thing on. He brought people in and, I think, by the time 
Bill had left, we had about 40 radium cases who had been measured in 

a light detector that amplifies a photon’s signal by using a photocathode and a series of electrodes to 
create a cascade of electrons 

I*  a small, movable, graduated scale running parallel to the fixed graduated scale of an instrument and used 
to measure a fractional part of one of the divisions of the fixed scale 
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our new labs at the Argonne National Laboratory, and we were now 
keeping track, in little files, of radium cases. 

I was fortunate to get involved very quickly in the counting of these 
people. 1 actually went out to Elgin with these single-channel analyzers. 
One time, my wife was with me as my technician, although she was not 
employed, and we sat out in the end of a hall at Elgin State Hospital and 
counted [the radium levels in] a couple of patients. 

These were all the people in Elgin State Hospital? 

These were the mental cases. 

Okay. So this wasn’t the dial painters. 

No, we were very slow in getting into the dial painters. 

It’s interesting that they would still be there 20 years later. 

Well, they were. 

Some of the [mental patients] were actually moved to another state 
hospital in Manteno, Illinois, but, in general, these people were in [these 
hospitals] for life. 

It isn’t until a later date that our laws began to change-not necessarily 
for the good, if you ask me-and these people were released, some of 
them out into the world, in which they didn’t do well, didn’t do well at 
all. But, that’s another story. 

Basically, they were still there, those that were still alive. The doses 
given to the Elgin patients were far too high to make them good subjects 
for the study we used them for, which was to determine the retention of 
radium in the human body. 

They were not good for that because we didn’t know at the time they 
had had too much radium. But, they were right in the range where ma- 
lignancies were induced. They were just perfect for the induction of 
malignancies. I think a total of about five of those people developed 
malignancies due to their radium burden. 

Bill Noms is the name associated with a retention curve for radium. It was 
a straight line on a [log-log of retention versus time], a power fimction. 

Were these osteosarcomas‘g or carcinoid” tumors? 

They were both. I don’t remember the numbers; it’s all in [my] book 
here. About three of one and two of the other, something like that. 
You’re referring to the carcinomas2’ arising in the paranasal sinuses or 
the mastoidZZ air cells. 

’’ malignant tumors of the bone 
2o a small, yellowish amino-acid- and peptide-secreting tumor composed of epithelial tissue *’ malignant tumors composed of epithelial tissue-the tissue layer covering body surfaces or lining the 

internal surfaces of body cavities, tubes, and hollow organs 
pertaining to the mastoid process, a large, bony prominence on the base of the skull behind the ear con- 
taining air spaces that connect with the middle ear cavity 
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YUFFEE: 

ROWLAND: 

Both of these are very rare primaries, very rare. That made radium a 
rather unique radioisotope, in the sense we didn’t have to worry very 
much about the natural incidence of these malignancies because, in the 
size of the populations we were dealing with, the natural incidence was 
close to zero. 

So, we could take confidence in saying every bone sarcoma we saw or 
every one of these carcinomas that arose in the air cells was radium- 
induced. Very unique in that sense. 

Could you tell at this point what level of schizophrenia or, what caused 
Findley John to want to administer radium to specific [patients?] Was 
it all schizophrenics that he thought were worthy of the treatment? 

Well, Elgin used that approach. [They] took a group of primary schizo- 
phrenics. You have to go back to the mindset of the ’20s. 

Here was the new [drug,] penicillin, only you never heard [that] word 
[in those days]. Here was the wonder drug. Radium must have some 
[useful] properties; [that was the concept]. And so, a very large number 
of physicians were using radium in their treatment of their patients. 

It was. widely used for hypertension. It really seemed to have a tempo- 
rary effect on reducing blood pressure. It was used for reduction of 
intractable pain, and it worked. It really seemed to work. 

Medical Treatments Using Radium 
ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

It turned out [that] there were better methods of doing it, but, jumping way 
ahead, this is not dissimilar to what was found in Germany, where radium- 
224 really did remove the pain of the ankylosing spondylitisz3 patients. It 
really worked, and, as you probably know, I believe it has been continu- 
ously used in Germany until about three years ago, because it does work. 

Many of us, at [the] Alta [(Utah)] symposium in 1974, heard a German 
physician with ankylosing spondylitis himself [discuss radium use in 
treatment of patients with ankylosing spondylitis]. 

That was Fribz- 

-Schalas. [He] described how well it worked. 

I remember Fritz had a fused spine. 

Yes. 

And, he had a difficult time moving. When he turned-he couldn’t turn 
his head to look side-to-side, and so we had a living example of a scientist 
interested in therapy of ankylosing spondylitis, who hadankylosing spon- 
dylitis. As a student, I was very impressed by that. I’ll never forget that. 

. 

a degenerative inflammatory disease characterized by impaired mobility of the spinal column, in wme 
cases leading to fusion of joints 
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That’s right. Well, 1’11 never forget him telling him about it, either, be- 
cause, you know, we asked lots of questions about, “Why did they use 
radioisotope? Why so late in time?” 

And to hear him say, “It works. It really removes the pain.” 

It’s believable when you know someone who suffers from it. 

We need to mention at this point that the radium was radium-224? 

Oh, yes, it was radium-224-and that’s probably a much better radium 
isotope than radium-226. But, apparently, radium-226 had some of the 
same properties. I would guess that you would have to keep injecting it, 
as they did with radium-224, repeatedly injecting it, to keep the pain 
down. 

What are the properties of radium-226 that would make it attractive for 
treatment of schizophrenia? 

None that I can see. 

So it was just, “Why not try it?” 

But if you look at the early 1iteraturAy early Iiterature, I’m specifically 
referring to a journal called Radium [that] was initiated in 19 13 and was 
combined into another journal in about 1921, ’22, something like that. If 
you read those early issues of Radium, you will find doctors were trying 
it for everything you can think of. You know, “Here’s something. Let’s try 
it here, try it here.” And they really were trying it on a lot. 

And that’s just in the ones that we see who have written for Radium. 
There were other physicians out there who were writing private pam- 
phlets on their treatments. They apparently were using it for-“You 
name it; we’ll try radium.” It was an era like that, widely used. 

It only really hurt the rich, because it was expensive treatment. A 
strange sort of thing. We often think of charity cases and the like being 
ones people- 

I actually remember reading about the wealthy using it as people today 
would use aspirin. 

I don’t know if it was used quite that frequently, but nevertheless, 
wealthy people got it and suffered from it. 

Well, to go back to our story. Your questions have brought up “why,” 
and I’m trying to say, “I really don’t know why.” I feel it was just what 
we like to call a radium era, to try it for anything. If it works, fine; if it 
doesn’t work, we won’t use it that way. 

There were lots of private physicians using radium. There was a pretty 
good-sized business in supplying radium to the physicians and letting 
them see what they could do with it. 

Now, in terms of learning about the effects of radium in humans, this 
turns out to be a very poor source, because physicians are independent. 
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Their records are scattered and easily destroyed. And so, we have very 
few records of medical use that are of any great value. 

Elgin is, in one sense, the best [source of records], although it’s a very 
small group, because it got us [some data on how] radium was retained 
in the human body. 

A much larger group of people were treated with radium, mostly for 
pain, at the Mayo Clinic [in Minneapolis] in the ’20s. This was stopped 
rather quickly, because they realized there were better ways of treating 
pain, but it was used in well over 100 patients at the Mayo Clinic. 

At [a much later date], too late to do us any good, we obtained the iden- 
tity of these people. But. by the time we did it-and, actually, it was 
Robley Evans who did it, who was able to get the data from the Mayo 
Clinic-most of them were dead or unfindable, so it had no epidemio- 
logical24 value. 

But, it just shows, as an example, that this stuff was widely used on the 
American public, without us having any way to get on to it. And that’s 
where the dial painters come into it. 

The dial painters were unique in the sense that they worked for a [com- 
mercial] company. There might exist some payroll records. There did 
exist a collegial atmosphere; you normally know the people you work 
with. You often have pictures of the work site. You certainly have 
Christmas cards and what-have-you, this sort of thing, and you certainly 
have memory. 

So, it turned out to be relatively easy to reconstruct the workforce in 
dial-painting plants, because these people [were] still alive;. I If you 
couldn’t get the records from payroll and what-have-you, you could ask 
them: “Who did you paint with? Who sat next to you [on the job]? Are 
you in this picture? Who sat next to you [in the photo]?” 

We’ve had, as you may know, wonderful success in looking at pictures, 
corporate pictures taken of the dial painters, in identifying who each and 
every one of them is-was. 

So, the sleuthing for the dial painters was much easier? YUFFEE: 

Research Into How Radium Deposits in Bone 
Yes. I was talking about the role that Dr. Bill Looney, served in getting 
it going at Argonne. 

He was only there two years, and when he left, [he left] a big vacuum, 
because all of us had our jobs, all of us were doing some sort of work or 
other, but nobody was responsible for finding radium cases. 

ROWLAND: 

24 relating to epidemiology, the branch of medicine dealing with the incidence and prevalence of disease in 
large populations and with detection of the source and cause of epidemics; also: the factors contributing 
to the presence or absence of a disease 
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At that time, Leo Marinelli had suggested that I look at bone and find out 
how radium deposits in bone and where it goes. He said [that] a man by 
the name of Frank Hecker (phonetic), in the Midwest, had made auto- 
radiographs by taking slabs of bone and putting them on film and showing 
the alpha tracks, and you could see it was in clumps here and there. 

He pointed out that a man by the name of Engstrom, in Sweden, had 
shown how to section bone rather thinly with a saw and make x rays of 
it. And the x-ray images, when taken with very [fine]-grain film, were 
beautifid, because bone has a very remarkable structure that is visible as 
changing densities and which shows up on x rays. 

And so, he said, “Why don’t you combine the two techniques and let’s 
see where and how radium deposits in bone.” 

So, I had gotten away from whole-body counting25 and gotten into this 
field of learning how to section bone and put it on an autoradiographic 
plate and find the alpha tracks and put it in front of an x-ray machine, 
that I had developed and got the parts for, and take a picture of it and try 
to look at the two things together and see how it works. And, in the 
process, I was privileged to learn a lot about bone. 

We now call this registration of images. It’s a common technique in 
medical physics. 

We were trying it not only to have good registration of images, we were 
trying to figure out some way we could get them both on the same im- 
age, you know, both in the same picture. That we never got to. But, yes. 

The trick is to keep them to the same scale. 

Oh, yeah. Well, we did that very easily, because we were doing it one- 
to-one. We were doing it one-to-one and blowing them up later. So it 
was a contact x ray and a contact and so your scale is 
identical. All you had to do is locate where you were with some trick of 
registration. 

Anyhow, I got off in that field and spent a number of years heavily 
involved in learning how bone works, how bone turns over. 

And, in fact, I was an active participant in the Gordon Research Confer- 
ences on Bone and Teeth for quite a few years. We had some very inter- 
esting theoretical discussion about behavior of bone, which is very critical 
to us, because some people were telling us how rapidly bone turned over. 

We kept looking at these radium autoradiographs made of people who 
would have had radium in the ’30s. We got their bones, say, in the  OS, 
20 years later, loaded with radium. Bone couldn’t be turning over, being 
replaced with new clean bone, or it wouldn’t have had that much radium 
sitting there. 

25 measurement of radiations emitted from inside the body using external detector systems 
26 use of photographic film placed over thinly sliced tissue to record, in image form, the radiation tracks 

from the tissue that pass through the film’s emulsion 
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So, we had lots of interesting discussions on what really is going on in 
bone. We would get there and hold up our autoradiographic pictures and 
show almost all the bone labeled with radium, and the orthopedic sur- 
geons would say, “But now, our studies with short-lived tracers are 
showing that it’s turning over at a rate of about four percent or five 
percent per year, and in 20 years you’re not going to have any of that 
bone left. How come you see all this sort of stuff?” 

So, we got very heavily involved in what was happening in bone and 
how it behaved. A sort of a side path, but a very important side path, in 
the long run, to understand radium in humans. 

YUFFEE: 

ROWLAND: 

FISHER: 

ROWLAND: 

How were you getting the samples? 

We didn’t get an awful lot of samples. But, if you get a number of sam- 
ples, you get a lot of bone when you’re cutting it to 100 microns’ thick- 
ness. It gives you lots of sections of bone. 

One of the first jobs I had with counting of human remains was [that] 1 
was handed a leg one day. A lady had an osteogenicz7 sarcoma,z8 and an 
amputation had taken place at Billings Hospital [of the University of 
Chicago]. Argonne had gotten hold of the limb, and the question was, 
“How much radium was in the bone?’ 

This was a radium dial painter? 

This was a radium dial painter. 

For example, when you have a limb like that, you have a lot of bone. A 
number of bones were coming into our possession. We got some bones 
from Oak Ridge National Laboratory because of a very early study in 
the days of Martland, who was the medical examiner in New Jersey who 
first put his finger on radium as a cause of problems in the dial painters 
in the ’20s; he had a [small] museum collection from autopsies. 

This got placed down at Oak Ridge in the very early days. We were able 
to get it out of Oak Ridge, up to Argonne, and then we had a number of 
samples of the old dial painters. 

And so, our bone efforts were aided not only by this museum collection, 
but by the proximity of the University of Chicago Medical School. 
When people would come in there with radium, we would try to get 
those samples. 

So, samples were coming in at that time. What wasn’t coming in were 
new cases. We had these 40 people we had measured by the time Bill 
Looney left in about 1952 or 1953, and that was it. 

All of us, as I was starting to say, had our jobs [to do]. Miller was 
heavily involved in improving the ability [to detect radium in the body] 
and talking Harshaw Chemical into giving us larger and larger crystals 
of sodium iodide and building multichannel analyzers or buying them 

” derived from or made up of bone-forming tissue 
28 any of various malignant tumors composed of neoplastic cells resembling embryonic connective tissue 
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when they came on the market. I was involved with understanding the 
behavior of radium in bone. 

Nobody was involved with radium people, and we were not funded to 
do this, either. Robley Evans was doing that, but we were not funded to 
do that. 

I mentioned the name of the electrical engineer, Charlie Miller. Sud- 
denly, he took it upon himself to find more patients, and he actually got 
in his car and drove down to Ottawa, Illinois, and basically started by 
knocking on doors and trying to find patients, people who were living 
there who used to be in the dial industry. He was quite successful. 

He had a good personality, and he would talk these ladies into telling 
him about their history as a dial painter, if he found one. And then he 
started asking them the questions. “Do you have any pictures? Do you 
have any address books? Do you have anything that will help us locate 
others? Do you know friends of yours in town?” And he did the job 
very, very well. 

It started growing. He started bringing in patients on what we will have 
to call an unfunded ad hoc method of getting radium patients. 

And were these people already familiar with the notion that radium 
wasn’t good and had been causing them problems? 

These were the ladies who read newspaper articles talking about the 
women doomed to die. 

Okay. So, when he approached them, they were pretty eager to- 

-They were quite willing to cooperate when it was explained that Ar- 
gonne was interested in following up on the swivors. He was able to talk 
them into coming up to Argonne for a [radioactivity] counting session. 

And, in a short time, he enlisted the aid of Dr. Robert Hasterlik from the 
University of Chicago and Dr. Asher Finkel from the Health Division at 
Argonne and started giving these people physical exams-rnedical exami- 
nations, I guess I should use that word-when they came to Argonne. 

And this, really, was the start of the Argonne Radium Program. It went 
through a number of phases, but, basically, it’s all due to Charlie 
Miller’s going up and getting these people and bringing them in. 

Now, it was not without its problems. Charlie Miller was a gregarious, 
outgoing soul, and he loved to talk about his work to his colleagues, but 
he found that, quite often, when he talked about his work to the Division 
Director, Dr. Rose, or the Associate Director, Leo Marinelli, they ended 
up being coauthors on his papers, and this he didn’t like. 

So, he had a dilemma. 

(laughter) 

He loved the work, he loved to talk about it. He wanted to write these 
papers on his own, and so, in a fit of pique one day, he made arrange- 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 
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ments to transfer himself and the records that he’d accumulated to the 
Health Division with Dr. Asher Finkel. 

Now, that made a certain amount of sense; Dr. Finkel was doing the 
medical examinations. So all of a sudden, we found ourselves with no 
Radium Program at all. Miller had just gone and taken the whole thing 
to a service division at the Laboratory. This happened in 1964. Miller 
started his work, I will guess, [in] ’53, ’54, ’55, and in 1964 he turned 
it over to the Health Division, and our division, the Radiological Physics 
Division, was no longer involved. 

To University of Rochester for a Ph.D. 
ROWLAND: 

FISHER: 

ROWLAND: 

ROWLAND: 

FISHER: 

ROWLAND: 
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Before I go any further in that story, I should tell you, personally, that 
I left the Laboratory in 1962. I resigned in 1962 to pursue a Ph.D. at the 
University of Rochester in Rochester, New York. 

This came about because Bill Newman at the University of Rochester 
approached me at a Gordon Research Conference and said that he was 
interested in knowing if I would like a professorship of some sort at the 
University of Rochester to expand their area of work. 

Rochester was funded in part by the Atomic Energy Commission, and 
they did a lot of that kind of work. But, basically, he was asking me to 
join the University as a faculty member. I was flattered, but I pointed 
out to Bill that I didn’t have a Ph.D. and this [would be] ridiculous. 

And, he said, “Well, that’s easy. Let’s get you a Ph.D. Why don’t you 
come and get a Ph.D. and then go on the staff?” 
And so, he made it possible for me to get a technical job at the Univer- 
sity. So, I applied for a leave of absence at Argonne, and I didn’t get it, 
and so I quit. Moved family, lock, stock, and barrel, in 1962, to New 
York and pursued a Ph.D. 

Bill was such a wonderful guy. He took the last year of my studies off 
and went to Europe on a sabbatical, so I wrote my thesis without him. 
But, [I had great] advisors there; one of them was Louie Hempelmann. 

That’s interesting. 

Oh, yeah. Who did we have there? George Casarett; the grand old man, 
Dr. pewell] Stannard. These were all people on my committee, and 
they all said, “YOU know more about radium than anybody around here.” 

(laughter) 

I did a Ph.D. on the short-term uptake of calcium isotopes or radium 
isotopes in animal bone, very short-term, from seconds to minutes, [to] 
a few days. 

Did you use calcium-45? 

I used calcium-45. I used radium-226 to compare calcium and radium, 
and I used rabbits and dogs. 
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This is interesting. One of the questions I was going to ask you: Had you 
ever studied calcium-45 metabolism in the human? 

No. There was a great deal of interest in it, and I’ll come to it a little 
later. But, to answer your questions, no, we never studied calcium-45 in 
humans at Argonne, to my knowledge. We used other people’s data. 

There was a lot of work going on in calcium-45, particularly a guy by 
the name of Heaney somewhere out in the Midwest-Kansas or some- 
thing like that-who had a lot of data on the clearance of [calcium-]45 
from the blood and the uptake in the bone tissues. 

You will find many references to it in the ICRP-20,29 which is the docu- 
ment that was produced at Argonne National Laboratory by a committee 
headed by our John Marshall, and it has to do with retention of the alka- 
line earth elements in humans. 

So let me go back and get on the track again. I was telling you about my 
period in which I left Argonne. I got a Ph.D. in ’64. 

So you were on the fast track for the Ph.D. 

Yeah, well, I had graduate school before that, as well. But, it was a fast 
track for a Ph.D. So it only took me two additional years, after the year- 
and-a-half I had at Illinois, to get the Ph.D. 

And, at the same time I got the Ph.D., I got a telephone call from 
Argonne, from Leo Marinelli. Leo said that John Rose had indicated his 
desire to step down as a Division Director and, 30 seconds later, he 
found he was no longer a Division Director. It was accepted instantly, 
and Leo Marinelli was now the Division Director. Leo was a great guy, 
a wonderful scientist, but a lousy administrator, and he was the first to 
admit it. He wanted no part of administration, but he was the senior man 
there, and he was made the Division Director. 

So, he had called me up and said, “Come back as my Associate Division 
Director.” And I decided, “1’11 do it.” 

I felt badly about leaving Bill Newman and the wonderful University of 
Rochester, but I had also found that the two years in the lab in which I 
was doing my Ph.D. thesis were lonely years, and I found that I needed 
people to interact with and be involved with. 

I thought, “Gee, maybe I’m in the wrong field here. Maybe I should be 
where I can interact more with people.” 

Did John Rose retire at this time, or did he just step down? 

No. He iust SteDDed down. and he staved on in the lab. 

29 International Commission on Radiological Protection, Publication 20, Alkaline &rth Metabolism in 
Adult Man, Oxford: Pergamon Press, 1973. 
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Wartime Plutonium Injection by Metallurgical Laboratory Staff 
FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

While we’re on the topic of John Rose, did he ever mention to you his 
involvement with plutonium metabolism? 

No. I know of no involvement of John Rose in plutonium. 

He was interested. I think he and Dr. J.J. Nickson did ingest some pluto- 
nium, back in the Manhattan [Project] days, to determine the excretion 
of ingested plutonium. 

There were six people at Argonne who ingested trivial amounts of 
plutonium-239, and I speak very authoritatively, because I was the one 
who discovered it [(the fact that their had been human ingestion)].jO I 
discovered it long before the Human Use Committee business came 
around. In fact, I have data on this in my records, and I wrote a memo to 
an Associate Laboratory Director in the  OS, pointing out that this had 
been done at Argonne or Manhattan District and did they know about it. 

This is interesting. 

Nothing was done about it, however. 

But, anyhow, I have a memo to an Associate Laboratory Director-and 
I’ll guess it’s in the ’72, ’73, ’74 period-about Argonne’s, or Manhat- 
tan [Engineer] District’s role, because I found this once-classified paper 
about six people who ingested it. 

Now, at that time, I didn’t know who they were. I understand that since 
then they have all been identified. However, there is some uncertainty, 
because one of those alive says, “No way.” (Zaughter) So I don’t know. 

But, anyhow, I don’t know that John Rose was one of those, if that’s 
what you’re implying, that he was one that took it. I do know that we 
know that, and since I know that we know that, that may mean that you 
guys know it, because a report has been sent in, 1 know. 

But I haven’t seen it, because we’ve kept it pretty [quiet] in the sense of 
who these people were. And I’m on the committee that’s doing the work. 

The Chairman is Bob Schlenker, as you probably know, and I’ve been 
feeding Bob work-in fact, I’ve been employed again, because of this 
business, in going over old records. 

But I do not know who those six people were. If one was John Rose, I’m 
very surprised. John Rose was oriented towards health physics, and this, 
of course, is health physics, but I don’t know his role in the plutonium 
business at all. 

30 In May 1946, six male employees of the Metallurgical Laboratory of the Manhattan Engineer District in 
Chicago drank a water solution containing about 0.18 nanocurie of plutonium-239. The purpose of this 
study was to investigate the gastrointestinal absorption and fecal excretion rate of ingested plutonium. 
Researchers also hoped to use the results to improve the interpretation of previously collected data on 
persons occupationally exposed to plutonium. Participation in this experiment was voluntary, and the 
amounts of plutonium ingested were sufficiently low to be barely detectable in urine and feces with in- 
strumentation available in 1946. At least two of the subjects were still alive in 1994. 
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FISHER: 

ROWLAND: 

Was Dr. Nickson there at a time you remember? 

No, I don’t believe Nickson was there when I was there, or if he was, it 
was a short overlap, I joined, as I say, in the middle  OS, and I don’t 
remember Nickson’s name. But I know that Nickson and [E.R.] Rus- 
sell’s names appear quite often on pieces of paper having to do with 
those six people who ingested pl~tonium.~’ 
I don’t know that Rose was one of those subjects, either, but it’s quite 
likely. Certainly, Russell was one. 

FISHER: 

. ROWLAND: Does he remember that? 

FISHER: 

ROWLAND: 

FISHER: 

Yes, because we’ve talked to him about it. 

Good. He does recall it and admit to being one of them. 

But, I think he has a hard time remembering who the others were. He 
does remember that Nickson was one, but, as far as any others who 
ingested trivial amounts of plutonium-239, he’s not quite sure. Several 
of those he had mentioned [who] could have been participants have 
denied involvement. 

That’s what I’ve heard, that people who were-I had thought that-I 
may be mistaken-I had thought that records had been found that identi- 
fied who these people were. But again, they denied it. So I don’t know. 

Anyhow, my knowledge of John Rose never connects him with anything 
to do with that kind of health physics. He was very much involved with 
instrumentation, very interested in instrumentation, in hand and foot 
counters, in detectors of various kinds. 

He and Nickson were, to a large degree, responsible for keeping radia- 
tion conditions suitable in the Met Lab. They were the ones who were 
concerned most about overexposures to product. 

ROWLAND: 

FISHER 

ROWLAND: Uh-huh. 

FISHER: And monitoring of the Manhattan Project workers in the Met Lab who 
were being exposed to what they thought, at that time, were excessive 
levels of plutonium. 

Which means they were doing collections of urine and trying to detect 
the alphas from the plutonium, on a routine basis. 

And, they were frustrated that they weren’t sure how urinalysis results 
correlated with intakes. 

Of course. And that’s the purpose of their little experiment. 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: Right. 

3’ Russell, E.R. Monthly Summary for Biochemical Survey Section. U.S. Department of Energy: Chicago 
Operations Office, Center for Human Radiobiology, Plutonium Documents, June 20, 1946. 
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ROWLAND: 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

And, they did get some nice curves out of it [that] I recall seeing. That’s 
an interesting chapter of history, back there, and one that was really not 
very well known, as far as I can tell, to the present population at Argonne. 

I don’t know how well it was known, even back in the Manhattan [Engi- 
neer] District days. I really don’t know. But, boy, nobody seemed to 
know beans about it in the era I was there. 

That’s interesting. 

Either it was compartmentalization or lack of interest, that sort of thing. 

For example, we all knew about the 1945-to-1947 injections of pluto- 
nium. I don’t remember when I first knew about them, but that was 
common knowledge at a very early date. I remember having a poorly 
copied copy of LA- 1 15 1, which was- 

Wright Langham’s paper? 

Wright Langham’s paper. 

It was classified? 

It was classified, but it was reduced in classification. 

Wasn’t this “For Official Use Only”? 

Yeah, something like that. 

I think it was OUO. 

Yeah. It was originally a higher classification. 

Yes, I came back to Argonne in the summer of 1964 and took over as 
Associate Division Director. It was a very interesting period for me, in 
the sense that Leo was very serious about really not wanting to be in- 
volved in administration. As his Associate Division Director, he- 

Director of the Radiological and Environmental Research Division 
FISHER: -We should mention that this was the Radiological and Environmental 

Research Division. 

ROWLAND: Not yet, but it soon would be. It was Radiological Physics at that time. 

He appointed me to a committee of division directors called the Person- 
nel Committee, which, at that time, set salaries of incoming scientific 
staff and approved promotions of scientific staff all over the Laboratory. 
It was a very educational sort of committee, and the very fact that Leo 
didn’t like administration and that he assigned it to me, I got to know the 
Laboratory people, because I interacted when he should have been. 

This was sort of unusual, and it had a very strange effect, because in 
1967, three years later, I was at a meeting in Montreal, and I got a tele- 
phone call that I was to be [the division] director. Leo had quit as divi- 
sion director and asked to be relieved. I got a call telling me that Leo 
was quitting and I probably was going to be the division director and I 
had better get back home. 
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The Lab was without a Lab Director at that particular moment. We had 
an acting Laboratory Director. It was the former head of the Chemistry 
Division-Winston Manning. So, Winston asked me if I would be divi- 
sion director. He then called up the [individual] who had just been iden- 
tified as being Argonne’s next Lab Director, [Robert Duffield]. 
[Duffield] agreed that I could be appointed division director, and I ended 
up being division director-[that was] in 1967-and I was division 
director until 198 1. So I had a long spell at Argonne as division director. 

During that time we changed the name of the division, ultimately, to 
Radiological and Environmental Research [(RER)] Division, because I 
had invited a member of the Biology Division, Phil Gustafson, to come 
and be my associate division director. He did, and he brought with him 
a newly founded portion of the Lab having to do with ecology [and] 
environmental work. 

The Radiological Physics Division had [contained] a Meteorology Sec- 
tion. Every National Lab had a Meteorology Section: “Which way is the 
wind blowing [if] something blows up?,” that sort of thing; “Where’s 
the plume going?” 

We had a Theoretical Radiological Physics Section of very top theoreti- 
cians, good people. A guy by the name of Platzman, whose name you 
may have heard of, was in our division. He was very well respected. 
And then it had this group of people who were doing whole-body count- 
ing, radium stuff and what-have-you, chemistry of excreta and the like. 

We brought [in] Phil Gustafson and the ecological [and] environmental 
work and changed the name of the division. Probably in 1968 or 1969, 
or somewhere up in that area, we changed the name of the division. 

Establishment of the National Center for Human Radiobiology 
ROWLAND: Anyhow, very quickly after I became director, a big change came about, 

because Robley Evans got in the picture. Robley Evans, at a symposium 
in Sun Valley, Idaho, talked about the radium cases they had studied at 
MIT, and he talked about the radium cases, to some extent, that had been 
collected at Argonne by Miller, Finkel, and Hasterlik. [He] announced that 
he was retiring and proposed that a National Center for Human Radiobiol- 
ogy be set up as an immortal organization, supported by Atomic Energy 
Commission, to cany on the study of radium cases as long as any of them 
lived. This proposal was presented at Sun Valley in his paper. 

He presented it to the AEC, subsequently, and the AEC formed an ad 
hoc committee, set up by the Division of Biology and Medicine 
[(DBM)] of the Atomic Energy Commission, to look at it. 

Do you remember who headed up that committee from the DBM? 

No, I don’t. It was an &hoc committee, so I think there were no DBM 
people on it. 

WFFEE: 

ROWLAND: 

YUFFEE: Oh, really? 
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ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

I think they were all senior people around the country. 

Robley was a very strong personality. Very. I don’t know if you really 
knew Robley well, or- 

I met him at the Alta Conference. 

Right. Robley was a very strong personality. He was very hard to buck. 

He was well respected. 

He was very respected, but he was very strong, and he was very, very 
intimately involved, in ways that I don’t understand, with the Atomic 
Energy Commission and the Atomic Energy Commissioners and the 
Headquarters people at Germantown, [Maryland]. 

Was Glenn Seaborg- 

-Robley Evans met with this ad hoc committee and suggested that they 
find a place and they find someone to direct this National Center for 
Human Radiobiology so that they could follow up and combine all the 
radium cases. 

The combining was a very good point, because it was [first] a study at 
MIT. There had been a Public Health Service-supported study in New 
Jersey, because New Jersey was the start of dial painting, and for about 
six or seven years there was a group down there that had been termi- 
nated and the records had been given to MIT. 

And then, there was this strong group at Argonne, who had collected a 
lot of people from the Midwest. They were reporting separately, and the 
populations weren’t combined. That’s not a very good way to do epide- 
miology. 

So, his proposal had a lot of merit to it, in the sense [ofl combining [the 
material] into one study. However, Robley ended up by strongly sug- 
gesting that it be, one, at Argonne and that, two, I be director---out of 
the clear blue sky. 

I mean, I never knew Robley that well, but he decided 1 was going to be 
the director of this Center for Human Radiobiology. That may have been 
because I was the division director at that time, had just become one. I 
don’t know. 

But anyhow, that’s the way it went. Argonne was approached officially 
through channels, and Argonne accepted, and I ended up with a title and- 

-What year was this? 

It actually started-he proposed it in ’67, and in September 1 st, of 1969, 
we formed a Center for Human Radiobiology. 

As part of the contract, or informal contract, we offered positions to all 
of Robley’s people at MIT who might want to come to Argonne to con- 
tinue their work. A total of four people did come. Just four people came, 
transferred from his work to ours. 
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Now, we kept Robley Evans on the payroll and his administrative assis- 
tant, Mary Margaret Shanahan. We set them up as a satellite at MIT. We 
also set up a satellite office in Orange, New Jersey. We had a nurse 
down there who had worked in the Public Health Service search for 
radium cases, and we set her up as the satellite so that they could have 
contact. These were two satellites that could at least make contact with 
nearby people and make arrangements for them to come to Argonne to 
be part of the Radium Program. 
One of the blessings of this new arrangement was that we got money at 
Argonne to build. I built a wing on the Physics Division to house medi- 
cal records and to house the people who were to be involved in- who 
were to be measured, who were to come in and be part of the program. 

I had testified previously-and during this period-before the Joint 
Commission on our need for facilities, because we had a whole-body 
counter, which was excellent, built underground. It was shielded, lots of 
earth, lots of concrete, maintained under positive pressure to keep the 
radon out and have radon-cleared air that went into it. 

But, to get them there, we walked right through a little building [con- 
taining] a door [behind which the] exhumation [studies took place]. So, 
we had cadavers laid out and being deskeletonized one door away from 
the waiting room to the whole-body counter. 

I kept talking to the Commissioners about [how] this [was] not a good 
way to do business. If somebody [opened] that door by mistake, we 
[would be] in deep trouble. 

This is the Joint Commission on Atomic Energy? 

Yes. This was the Joint Commission of Senators and Representatives for 
the Atomic Energy Commission. They were the ones who took hearings. 

YUFFEE: 

ROWLAND: 

YUFFEE: Sure. 

Making Contact With Radium Cases for Follow-up 
ROWLAND: Anyhow, they did give us money to build a wing, and we built a 

morgue, and we built a records room, and we built the needed facilities 
to bring the [various studies] close together. 

We added medical people to our staff. Austin Brues came over from 
Biology Division to be [our] medical director for a while. We were able 
to hire other physicians as the years went by. 

We set up the Center for Human Radiobiology. We started it in '69. 

Miller, Finkel, and Hasterlik caused a lot of problems when the decision 
was made, because they had been running the program at Argonne. I 
offered each of them positions, and they all turned [my offer] down. 
Hasterlik [left] the University of Chicago; Asher Finkel quit Argonne; 
Chuck Miller quit Argonne. So, we had a real nasty arrangement for a 
while there. 
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FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

Asher Finkel-a wondehl  guy-said very clearly and coldly that the 
medical records belonged to him, personally, and they would not be 
turned over to us, [of] some 400 radium cases. 

This really appeared to [create] a real problem. I was in contact with the 
Chairman of the Joint Committee on Atomic Energy, [Representative] 
Chet Holifield, who kept writing to me, asking, “Are you getting these 
cases transferred?” 

I kept writing back, “No, I’m not.” 

Asher agreed that when any case died, he would turn the records over, 
and if any case agreed to the turnover, he would be glad to turn the case 
over. But, unless he got a written instructions from the radium case, he 
would not turn them over. 

What was his basis for making the claim that the records were his? 

Medical privilege. He’s a physician. 

Sure-because they were doing the medical exams of these people, so 
now he was their physician? 

That was it, I don’t know how legally valid it is, but it was good enough. 
Nobody was going to fight it. And that seems to be the case in our legal 
system, that the physician has- 

It’s a good argument. 

Who was his employer? 

His employer was the Argonne National Laboratory, which is run by the 
University of Chicago. You realize that the Argonne [employees] are not 
civil servants: we were all employees of the University of Chicago. The 
money was laundered, so to speak, and so we weren’t Civil Service. We 
didn’t have that rank. So, we did work for the University of Chicago. 

This strikes me as a very unusual position to take. 

I don’t know how unusual it is, but it seemed to be an unbreakable logjam. 

To make it even worse, we learned much later that Chuck Miller-my 
good friend, Chuck Miller-had written to all the patients, asking them 
not to work with us. 

We didn’t learn this, fortunately, [until] years later. But, finally, some 
of [the radium cases] turned in the letters they had received-that Chuck 
had written to them. I don’t know if Asher knew about it, or Bob 
Hasterlik, but Chuck wrote and said, “We’ll take care of you forever,” 
and they didn’t have any funds to do it. 

But, anyhow, we lucked out. As often is the case, we lucked out. As we 
decided to build this center, we thought, one of the things we really need 
is a search-and-contact group, and we lucked-just pure lucked into a 
wonderful woman who had just decided it was no longer time to be a 
nun. She wanted to go into the real world. 
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She was about 40 years old, and she was looking for a job. We hired her, 
and she [formed] a group of women who took over the responsibilities 
we called “search and contact.” BasicalIy, it’s to make the contacts and 
win the goodwill of the people who we depended upon, the dial painters, 
the other radium cases. 

A11 the people who were currently seeing Miller and Hasterlik. 

Right. 

What was her name? 

She married. After she married, it was Betty Patton. 

Anyhow, these women tackled the job of contacting the patients that we 
knew that were in contact with Miller, Finkel, and Hasterlik, and win- 
ning over their goodwill. And she did it. 

In about three years, we had all the cases. They signed letters which we 
sent to Dr. Finkel; he would turn over their records. 

At the end of about a three-year period, we had them all, and I give all 
the credit to this one woman, who really was a wonderful person. She 
had taught science, I think, in Catholic schools. Anyhow, it worked. We 
got the cases, and the whole thing was forgotten. 

The fact of the matter, I wrote that up in this book that I referred to you 
this morning. Parts of that were edited out. (There is] a sensitivity about 
(such conflicts], so that part has been edited out of the book, the fact that 
there was this conflict, and there were some letters being written, and 
the like. But anyhow, we got the records. 

One table I worked up one time showed the growth of the number of 
measured radium cases, in the files, starting with 1969, when we took 
over the h4IT cases and the Argonne cases and combined them into one. 

For the next 12 years, we got [about] 100 new cases a year. So, we 
found more radium cases in that 12-year period than had ever been 
found before, simply by going out and beating the bushes, trying to find 
(them], and having an organization funded to do the work. 

We were funded to [locate] dial painters or anybody else exposed to 
radium, to ask them to come to Argonne, to pay their way up to 
Argonne, to pay the way of an escort if they needed such, put them up 
in a motel, and give them a two-day visit to the Laboratory in which 
their medical history was taken and physical measurements were made. 

Did you advertise in newspapers or things like that? 

No. 

So, it was either word of mouth- 

It was all done through our search-and-contact group. There were no 
advertisements, but there was publicity from time to time from newspa- 
pers. 

sure. 
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ROWLAND: And sometimes this would aid in bringing people to our attention. But 
for the most part, it was done through word of mouth. 

These are small towns, anyway. 

Small towns. And “So-and-so visits with us and was treated royally and 
strongly suggests that their fiiends do the same thing,” and it really 
worked. But, it’s amazing to me the number we found over the years. 

I think it would be interesting to ask you about how you went about 
exhuming the remains of dial painters and others who had gotten radium 
administered, or were exposed to radium. 

YUFFEE: 

ROWLAND: 

YUFFEE: 

Tracing the Effects of Radium in Bone 
ROWLAND: Right. The idea first came to me back when I was studying radium in 

bones. We were very interested in the deposition patterns of radium in 
the cases at Elgin State Hospital, because they were given radium once 
a week. 

Now, radium is cleared very rapidly fiom the blood; dumped out of the 
body quickly. So it’s unique, physiologically speaking. It’s there for a 
while, and while it’s there, it’s available, and it looks to the body like 
calcium, remarkably like calcium. It goes everywhere calcium goes. 

But it isn’t there very long. So a single injection, for example, of ra- 
dium, or a single ingestion, puts a spike of radium in the blood, which 
is visualized later in bone as a very sharp ring wherever new bone was 
growing at that time that the radium [was present]-a very sharp line, 
a ring, or an outline at the edge of a bone. 

The Elgin cases, in contrast, had these weekly injection. And, the range 
of the alpha being what it is, they all blurred together and made a uni- 
form growth pattern that had width to it. 

Width is very usefil for counting [alpha tracks] and determining how 
much radium per mass of bone is there. It’s difficult to do ftom a sharp 
line, but if you get a broad area of so many microns thick, then you can, 
with some satisfaction you’re doing it correctly, determine how much 
radium there is per gram of bone and per gram of calcium. 

This is what I was trying to do when I was studying radium in bone, is 
quantitate3’ the deposition. And I learned very quickly from the samples 
we had been able to get earlier fiom the Elgin cases, that if I could get 
those broad bands, it was easy to do. Interestingly enough, this is what 
happened in the dial painters, because they ingested, but daily. 

YUFFEE: Right. 

ROWLAND: If they were tipping the brush in their mouth and ingesting the paint, 
they did it, five days, six days a week. And so, they had broad bands of 

32 to determine the quantity of, especially with precision 
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radium laid down in new bone growth that took place at the time they 
were taking it. 

I don’t remember: Did you say earlier that you could then reconstruct 
their total dose from this, or not? 

I didn’t say it, but we could. 

Oh, you could? 

It turns out that we were able to construct, within a factor-about a 
factor of two, which isn’t bad-how much radium they had in their 
body, not from these bands of new growth, but- The interesting thing 
about radium is that it goes in all of bone slowly by an exchange pro- 
cess. It’s laid down in growing regions [very rapidly, but also in non- 
growing regions, very slowly]. 

But bone is a living tissue, and there are cells that are embedded in bone 
and surrounded by bone, connected, apparently, by little tubules;; called 
“canaliculi.’y I think these cell~-osteocytes~~-have little processes 
going into each one of these canaliculi. 

I visualize these as a network that supplies all of bone with fluid and 
minerals and allows all of bone to take part in calcium exchange pro- 
cesses, make calcium available to the blood when the body needs it. 

As you may know, calcium is an extremely well-regulated ion in the 
blood. It doesn’t vary very widely, even when you’re not eating any 
calcium. It’s coming out of the bone. The bone is serving as that reser- 
voir to keep that level constant. 

Well, in order for that to go on, it has to have a continuing exchange 
process back and forth, and radium participates in this. 

And so, after a person has had radium in their body for months or lon- 
ger, when we make our autoradiograph, we see the bands of newly 
formed radium as intense-we call them “hot spots.” But all of the bone 
is labeled, all of it, and it’s labeled very uniformly. 

We call this a diffuse distribution and, by counting the alpha tracks over 
an area of bone, we were able to determine the concentration per gram 
of bone in this diffuse, which was most of the bone. Most of the bone 
was labeled diffusely. 

And it turned out this was about half the body burden. 

So, we were able to take a bone from a person we had never been able to 
measure, look at the diffuse level, and make an estimate of the body con- 
tent, which turned out to be very handy in a lot of cases. Within a factor 
of two, we were about right. We would measure this, double it, [and have 
an estimate] for the whole body, and it would work very nicely. 

j3 small tubes; minute tubular structures 
34 branching cells of the bone matrix 
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It’s one of the fascinating things about bone that got me involved in the 
Gordon Research Conference on Bones and Teeth, because I began to 
learn a lot about how things worked in bone just from looking at this 
radium, which happened to be a long-lived tracer, whereas if you deal 
with something like calcium-45, even in human bone, it’s a relatively 
short-lived tracer. Here I had something [that was] good for 50 years. 

As I have read the Argonne annual reports, I’ve been impressed with the 
quality of the scientists that you employed in that group. You had a 
number of outstanding scientists. 

I’m pleased to hear you say that. I thought it the case, too. I made one 
very serious mistake, but we had good people. 

My associate division director and, actually, the day-to-day director of 
the Center for Human Radiobiology, [was] Dr. Andrew Stehney. Andy’s 
a chemist. 

In fact, he was the one who, I believe, discovered radium in the Midwest 
drinking-water supplies as part of a survey of the Argonne site. Before 
Argonne was moved to its rural site, he was doing, in those days, analy- 
sis of natural levels of radioactivity before Argonne got there to mess it 
up. He found that in the deep wells on the site, there was radium. And 
so, he started nosing around. 

Pretty soon, it grew into a full-fledged study which indicated that [in] 
northern Illinois, eastern Iowa, and southern Wisconsin, if [people] drew 
their drinking water from an aquifer that was down about 1,000 feet, 
[they would encounter] a lot of radium in the drinking water. Not very 
many people realize that that was Andy Stehney’s work. 

Anyhow, Andy was my associate division director and head of the cen- 
ter and a good chemist. We had a man by the name of John Marshall. 
John- 

-John was a medical doctor, wasn’t he? 

No; no. He wanted to be a theoretical physicist. He turned out to be a 
good experimentalist and not a bad theoretician. 

Hadn’t he already worked at Los Alamos? 

No, you’re thinking of somebody else. 

This is a different John Marshall. 

He was a student of Robley Evans. Robley suggested he come out and 
work with us, and he did. He did very good work, and, in later days, he 
was asked to chair [an] ICRP study group on behavior of the alkaline 
earths in humans and did a very outstanding job in a well-thought-of 
document that I referred to earlier as ICRP-20, which is Alkaline Earth 
Metabolism in Adult Man. 

So, we had a number of good people. We were very fortunate. What we 
didn’t have is a successor. I failed utterly to get someone who could take 
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over the program. Andy was the same age I am, maybe even a year 
older. 

We didn’t have anybody who had that kind of mixture of science and 
administrative ability. It isn’t always obvious where it is; I think it’s 
hard to identify. But we didn’t have such a person, and I’ve regretted 
this very, very much in later years. 

Funding for Radium Study Ends 
ROWLAND: I mentioned we had increased the number of radium cases from some- 

thing like 700,800, when we took over, to 2,400 measured cases by the 
time we ran out of funding. 

Our funding ended, effectively, in 1983. We survived the demise of the 
AEC and were sort of supported by ERDA?’ but, then, when DOE came 
on the scene, there were plans in the biological area to go in a different 
direction, [the] human genome.36 All of the studies, to my knowledge, 
of radium in animals or isotopes in animals were cut and terminated. 

In 1981, our Associate Laboratory Director for Biology and Medicine, 
who was Warren Sinclair, was offered a position to head up NCRP,37 
and he left, and I was asked to take over as Associate Laboratory Direc- 
tor for Biology and Medicine. 

I did this under [my] condition[s], that I would not take the job on a 
permanent basis, so they gave me a title of “interim,” and that I would 
not return to the RER division as division director. 

At that time, our Lab Director was Walter Massey, who was an excellent 
Lab Director. I liked him very much. He agreed to these terms, so I 
became ALD, Associate Laboratory Director at that point, and I took 
that job for two years and, finally, retired from that position. 

That’s when the fimding started to go bad, and, I expect, part of that was 
my problem. One, I didn’t have a good, [younger] successor for myself 
as division director, as head of the Center, and two, I wasn’t in a posi- 
tion to fight for the Center anymore. I had to fight more for Argonne. 

When I retired in ’83, a decision was made to transfer the Radium Pro- 
gram to the Biology Division, because to Washington, to DOE, the study 
of radium is biology: It belongs in the Biology Division, and why not 
put it there where it belongs? 

Well, there were lots of reasons, reasons that aren’t immediately obvi- 
ous. One of the reasons which was fairly obvious is, the Biology Divi- 

35 [U.S.] Energy Research and Development Administration, predecessor agency to the Department of En- 

36 the total genetic constitution of the human chromosomes 
37 National Council on Radiation Protection. Although the words “and Measurements” were later appended 

ergy 

to the name, the council’s initials remain NCRP. 
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ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROW LAND : 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

sion, because it ran a huge laboratory program of animal studies, had 
tremendous overhead. 

The way these Laboratories are run, particularly the way Argonne is run, 
money comes to the research program. It doesn’t come to the Laboratory. 
It doesn’t fund snow cleaning; it doesn’t fund maintenance; it doesn’t fund 
janitorial; and it doesn’t fund animal studies. It funds people. 

Well, [the Center for Human Radiobiology] shared a building with 
Physics. And so, we had no very high external costs, running that build- 
ing. So our overhead was low. 

But, as soon as the Radium Program was transferred to Biology, they 
got hit with these mammoth overhead charges, which meant that people 
had to be laid off, even, to make the transfer. 

Some of the highest overhead charges at our Laboratory are in the Biol- 
ogy Department. Their charge-out rates are astronomical compared to 
the Health Physics Department. 

Yes, of course. It would be the same thing. And that’s what, in part, 
killed the Radium Program. 

Now, I’m concerned about the change in direction at [DOE] Headquar- 
ters. This wasn’t totally the fault of Argonne National Laboratory. 

No. 

There were changing priorities. Principally, would it have been the em- 
phasis on the Human Genome [Project]? 

Yes, that’s exactly what it was. 

And then, later, it would be increased emphasis on environmental man- 
agement and restoration. 

Well, yes. It was at that time, too. That even came earlier than the Hu- 
man Genome [Project]. 

But, there had to be some declining interest in radiobiology at DOE 
Headquarters at the same time. 

I don’t know how much of it was declining interest at the level of the 
agency that funded us, or [declining interest in] that part [of the agency], 
the Division of Biology and Medicine of the DOE, or whether it was on 
high, looking down, that dictated that you wouldn’t get money for these 
kind of laboratory animal or human studies. Because you’ve had 20,30 
years to do it, you should be terminating these projects and going on to 
new areas, like environmental things, like Human Genome. 

But, these terminations also affected many other laboratories at the same 
time. 

Utah, the University of Utah, the dog studies; University of California 
at Davis, and others. 

Even Battelle-Northwest [Laboratory]. 

Battelle-Northwest. They were all very severely hit by these. 
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FISHER: Los Alamos and ITRL3* 

ROWLAND: 

FISHER: 

Yes. They all were hit, and it was a major watershed at that time. 

It was a traumatic experience for all these scientists who relied on these 
projects for their-not only their lifetime endeavors, but also their fund- 
ing source was being dried up. 

Recollections of Argonne Scientists Participating in Radium Studies 
ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

That’s right. We had a pretty uniform age group in the radium studies 
at Argonne, and that was a detriment. We didn’t have as many young 
people coming along as we should have. 

While we’re [on the topic], could you mention who your scientists 
were? 

Well, as well as the old memory survives. It goes back a long way, and 
they changed with time. People who played a key role. I’ve mentioned 
the name of Andy Stehney. I’ve mentioned the name of John Marshall. 

Henry Lucas is a name that’s of great importance. Henry did a lot of work 
on radium in water supplies, and Henry was very valuable, in that he was 
our computer lead person in the Radium Program. He was involved in 
setting up the radium databases that we used to store all this data we accu- 
mulated over the years, and he was responsible for that. That’s a position 
that doesn’t give you much glory but, boy, is it important. And so, in that 
sense, Henry Lucas is a key person. He’s a chemist by training. 

Other chemists included Dick Holtzman. Dick Holtzman is still at the 
Laboratory. So many of these people are. They’ve had to change en- 
deavors, and he is in the Service Division. I believe it’s what I would 
have called, in my day, health physics, but it now goes under a much 
longer name, and I don’t recall what it is. But it’s in that kind of an area. 

Other names-who else did we have there? Bob Schlenker is still at the 
Laboratory. He was one of those who transferred to us from MIT, 
Robley Evans’s group. Bob was one of our bright young stars in the 
Radium Program. 

And he still is, I think. 

Well, he’s not in the Radium Program, but he’s a bright young star at 
Argonne. He’s associate director of whatever the Health Physics Divi- 
sion’s name is now. 

Extremely knowledgeable in radiobiology and bone metabolism. 

Right. Right. Another one who transferred- 

-hea l th  effects of radioactive materials. 

Health effects, right. Another one who transferred is one of those terri- 
bly important people who not many people outside the Lab know, but 

?a Inhalation Toxicology Research Institute, Albuquerque, New Mexico 
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those of us who knew him in the Lab were eternally indebted. His name 
was A1 Keane. 

AI Keane, like Henry Lucas, did not have a Ph.D. AI Keane came from 
MIT, and A1 Keane has the unique ability to remember almost every 
radium case that ever came in, and he knew everything that went on at 
h4IT and the like. He was a great resource. 

AI Keane is a name that is extremely valuable to us in the Radium Pro- 
gram. He knows all of these things, and he can-if you can get him to 
get the free time, which he doesn’t have now, in his new role, he can 
delve up and come up with a lot of great information that you’ll wish 
you had a long time ago. 

1 called on A1 Keane on a number of occasions to help review manu- 
scripts for health physics. 

Yeah, very good. Very good. 

You haven’t mentioned John Rundo yet. 

No, I haven’t mentioned, but John is a real star. 

When Charles Miller left the Division, we were left without a person 
who was dedicated to whole-body counting, which Charlie Miller devel- 
oped in our country. Charlie Miller was kind of the father of whole-body 
counting, at least at Argonne and for a great part of the United States. 

But, when he elected to move out of the Division, he took a whole-body 
counter with him. He didn’t move it physically, but it became a Health 
Division whole-body counter. We still had a couple more left. 

When the Center was in the process of being moved to Argonne, thanks 
to [the Division of Biology and Medicine of the AEC] and Robley Ev- 
ans, I realized I desperately had to get some good, high-quality help. 

I lucked out tremendously. On a trip to England, I dropped in to visit 
John Rundo, who I knew had done whole-body counting at H a ~ w e l l , ~ ~  
and he was receptive to changing nationality and becoming an American 
citizen and moving his family, lock, stock, and barrel. 

That was unbelievable luck, because John is a real scientist. He’s a good 
guy. I think his training is primarily chemistry, and [he] was a marvel- 
ous guy to run our whole-body-counting system, and a good analyst and 
what have you. We couldn’t have done it without him. 

Well, he has many different talents. 

Yes, he certainly does. 

Plus, you know, he’s always very considerate to me, as a junior scientist, 
at least during the period of time when I was learning about this field. 

We had a young man come in as a postdoc, Dick Toohey. [He] worked 
with John and is now well-known in his own right as a man who does a 

39 United Kingdom Atomic Energy Authority, Harwell Laboratory, Didcot, Oxfordshire 
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lot with whole-body counters, and he’s currently down in the Oak Ridge 
area, maybe with the university system or something. 
Well, he’s with the Medical Science Division at ORISE.40 FISHER: 

ROWLAND: Yeah. 

FISHER: 

ROWLAND: 

He spent a short period of time with the Trans-Uranium Registry.‘“ 

Yeah, it was very short. But, he’s out there. So, he’s a key person in this 
field. 

Others you might not have known as well, we had a woman from Dame 
Janet Vaughan’s College at Oxford, [England,] by the name of Elizabeth 
Lloyd. 
Her name I’ve come across many times, because of her-I don’t know. 
She’s not still alive; she died. 

FISHER: 

ROWLAND: She died. 

FISHER: But, she’s recognized, at least from my perspective, for the bone studies, 
studies on bone cell growth. 

ROWLA.ND: Cells, yes. 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

And the radiobiology of alpha particle interactions with bone osteocytes. 

Exactly, exactly. She was doing very lovely work there. 

I’ve read all of Elizabeth Lloyd’s papers and annual report contributions. 

When we started out in this game, a scientist from the University of 
Chicago had made some beautiful studies through a microscope of what 
happens when an alpha particle hits a living cell. 

We were all pretty well brought up, in those days-I’m talking about the 
’50-11, “One alpha particle, you’re dead,” to a cell. This didn’t make 
sense when we got into the radium studies because, you know, we had 
a lot of alpha particles floating around there, and we didn’t see that 
much cell death. 

Then, Elizabeth Lloyd got into this business of trying to shoot alpha 
particles through cells, and she found that they weren’t all that easy to 
kill, that they survived the particle passages we assumed that didn’t 
directly clobber the nucleus. 

She was doing great work at the time we lost her. She succumbed to 
esophageal4’ cancer, I think, which is a very quick, deadly killer. That 
was a great loss. 

Oak Ridge Institute for Science and Education at Oak Ridge, Tennessee 
In 1967 the AEC contracted with the Hanford Environmental Health Foundation (HEHF) in Richland, 
Washington for a National Plutonium Registry. In 1970, the name was changed to U S .  Transuranium 
Registry (USTR). USTR’s function is to study postmortem tissues from exposed workers to determine 
the pattern of distribution, concentration, and retention of transuranic elements. The USTR currently is 
operated by Washington State University. 

40 *’ 

42 pertaining to the esophagus, a muscular tube for the passage of food from the pharynx to the stomach 
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FISHER: 

One of the things I remember was that she showed that, at least for flat- 
tened osteocytes, it took about 15 alpha particle traversals to inactivate 
an osteocyte. 

And you see, this was terribly important for the Radium Program be- 
cause, you know, we had this business of, “How do these cells survive?” 
Well, this began to make a little more sense when she was able to dem- 
onstrate that one passage did not terminate that cell. 

Now, osteosarcomas have always been very resistant to radiation therapy. 

That’s my understanding. 

Can you explain this? 

No, I can’t. I can’t at all. But-no, we used to think for a while that the 
radium cases were very lucky, because when they got induced sarcomas, 
maybe the alphas there that induced it were turning around and killing it. 

Well, we’ve felt that that was the case in alpha-particle-induced lung 
cancer, certainly. 
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Radium-induced Malignancies 
ROWLAND: Well, we weren’t able to prove it or anything about it. But, you know, 

this brings up a point that I think we have to-that I would like to talk 
about while this tape is on, because I think it’s one of the most important 
findings of our study, and it really hasn’t been discussed very much, not 
at all today and not very much in the literature. That is the induction of 
these malignancies by radium deposited in people. 

I was hoping you would come to that. 

Well, it’s important that we cover it, I think. I have done a number of 
papers on what I call c‘dose-response,’’ trying to find a suitable popula- 
tion of measured cases in looking at the incidence of these malignancies 
and trying to describe them mathematically. 

I will preface it by saying that one of the first things that I have done is 
[to] decide that the bone sarcomas and the carcinomas that arise in bone 
cells are two different [malignancies] and should be considered separately. 

I have elected to follow that, I guess, throughout all my career. So, I have 
talked about the induction of bone sarcomas, and I have talked about the 
induction of the carcinomas that arise in air spaces in bone. Previously, 
they were often lumped together as “radium-induced malignancies.” 

The first few papers that we wrote, after MIT and our studies were com- 
bined and brought together, had to do with how do you quantitate the 
induction of the bone sarcomas? 

One of the things we did-and this is due to Andy Stehney’s work- 
[was that] we decided to use as a measure of radium hazard or radium 
insult or radium “dose,” we decided to use what we called the initial 
systemic intake of radium. By that we meant that quantity of radium that 
entered the blood of our case that we were studying. 

FISHER: 

ROWLAND: 

34 

1 2 2 1 3 9 8  



DOEIEH-0461 
June 1995 

interview with Dr. Robert E. Rowland, Ph.D. 
Setting: January 27, 1995, Batavia, Illinois 

interviewers: Darreli Fisher (Battelle, Pacific Northwest Laboratory) 
and Michael Yuffee (DOE Office of Human Radiation Experiments) 

Previous to that, what had been used was a skeletal dose in the sense of 
rads to the total skeleton. It turns out they’re all related. What you do is, 
you measure a person with radium in their body. 

Now, [for] the characteristics of the study in which most big exposures 
took place in the 191 Os and the 1920s and the early 1930s, the measwe- 
ments were made, for the most part, in the 1950s,  OS, ’70s. We’re 
looking at a long time after the event. 

So, what one does is [that] you measure body content of the day the 
person comes into the laboratory, and you can make a good measure- 
ment. Actually, what you need to do is to measure the gammas emitted 
from the bone and the radon exhaled and combine the two to get the 
total body content of radium. 

But, what we learned was that the gamma-ray measurement of a skele- 
ton was really all you needed, because it was pretty obvious that about 
37 percent, plus or minus something, of the radon escaped from the 
body, so you could account for that without too big an error. 

So, we got a body content. To turn that into a skeleton dose, what one 
needed to do, whether it was obvious or not, was to go back to when 
they got [their radium] by means of a retention equation. 

We always used the Norris Retention Function that came from the Elgin 
State Hospital patients, and we would walk back up to that to find out 
how much went in at day one [of their injections]. 

Now, a dial painter may have painted for a year, two years, three years, 
but that’s a short period, 40 years later. It turned out the average dial 
painter was measured 40 years after their first exposure. So, it’s a long 
time period. 

Anyhow, mathematically, what you do is walk back to a midtime of 
exposure if it was a dial painter, or a midtime of injections if it was a 
medical case, and, basically, you calculated how much went into the 
circulating blood. 

We didn’t mention that, but then you turned around and went the other 
way and started calculating the dose that was delivered [each year], and 
it reduced every year as the body content went down. And then, you 
decide when to stop calculating dose, and you call [the sum]-the aver- 
age skeletal dose. 

All these steps are hidden, but we didn’t even often publish the body 
content. All we did was publish dose. And so, this whole process was 
hidden in the process. 

The problem with skeletal dose is it changed every year. It doesn’t change 
much, but if you measured someone 10 years ago, and you’re talking 
about them today, and they’re still alive, it does make a big difference. 

So, Andy Stehney suggested, why go through this whole process? Let’s 
just [go back to] time zero or midtime of exposure, and take this initial 
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intake of radium as our parameter. It’s fixed. It doesn’t matter how long 
they live, what have you; that’s a fixed number. 

And so, we started using that as what I call a measure of insulP3 of ra- 
dium. I then was interested in getting an equation which would give me 
the probability of a sarcoma, for example, as a function of what went in 
during the exposure. 

We were very surprised to find that when you did this for bone sarco- 
mas, it was an equation best described as a square of the dose, a square 
of the systemic intake. 

This is not very acceptable in radiobiological quarters, because every- 
body knows that the response is linear. There ought to be some sort of 
a linear relationship, extending back down to zero dose. Instead, we kept 
seeing that these sarcomas seemed to respond as a square. 

Now, there isn’t enough data to go back and see whether that changes 
to linear as you get to lower and lower dose. 

The head carcinomas are not as abundant as the sarcomas, with only half 
as many for any given population. That reduction of a factor of two in 
number was such that we really couldn’t tell the difference between 
linear, square, or what have you. 

So, our earliest studies said, “Linear fits,” meaning we tested by a chi- 
square” relationship. “Linear fits. Use linear for the head carcinomas. 
Use square for the sarcomas.” This we did for some time. 

The fact of the matter is, Mays and Rowland and Stehney have a paper 
about radium and uranium in drinking water, and- 

FISHER: -I’ve read that one. 

ROWLAND: There, we actually go and use linear relationships, which I regret very 
much, because I don’t believe they’re true at all. I do not think the rela- 
tionships are linear. 

Well, I think Chuck [Miller] was trying to do some rationing between 
the risk of osteosarcoma from radium and the risk from plutonium, 
which was a bone surface [seeker]. 

FISHER: 

Differing Perspectives on Radium Retention 
ROWLAND: Right. Quite different. That’s quite true. 

Anyhow, more recently, Stehney and I were invited to go to Heidel- 
berg[, Germany] last April [ 19941 to take part in another one of these 
periodic radium and thorium meetings. 

One thing that has happened, in the meantime, is that I wrote a paper 
based on the ICRP-20 radium retention function, which is basically 

43 an injury or trauma 
“ a test that uses the quantity chi-square for testing the mathematical fit of a frequency curve to a statistical 

curve 
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gospel for all agencies, and because I really began to wake up to the fact 
that that was based on the Elgin State Hospital patients from which 
Norris got his power function. 

But, what I had discovered was that, after I retired and went down to 
live in Kentucky, Rundo and Keane and Schlenker were involved in 
looking at a number of radium cases that had been measured over and 
over again over four decades. 

They demonstrated that low-level cases were losing radium much faster 
than the Norris Function predicted. So I went and looked at ICRP-20, 
and I found that John [Marshall] had used the Elgin cases as his model 
for radium loss. 

John did say, however, in that volume of ICRP-20, that there is one 
characteristic of bones independent of the isotope-that’s strontium, 
calcium, radium, barium, It’s a parameter that he called “the bone turn- 
over rate of 2% percent per year.” He says, “It’s constant; it’s independ- 
ent [of the element used].” 

But, when they wrote the equation for radium, they used 1 % percent. 
Now, it makes a big difference 40 years and longer after [radium] up- 
take, no difference in the first 20 years. 

So, when 1 looked at that, I redid the ICRP-20 document, and I used 2% 
percent, but I did everything else the same, and I pubIished this in 
Health Physics a year or so ago. 

And then it fits exactly what my Argonne colleagues found in the late 
’SOs, that these low-level cases lost radium faster than an ICRP-20 re- 
tention function predicted, but the ICRP-20 retention function predicted 
it exactly if you use this 2% percent which Marshall and his committee 
said was the parameter they should be using. 

So, I decided that we’ve learned something here. Low-level cases lose 
radium much faster than we thought. Then, up to this point, a11 of the 
calculations of this initial systemic intake for the cases in the radium 
studies have been calculated by the Norris Retention Function, which is 
contradicted by the ICRP-20 function to a certain extent, and it’s contra- 
dicted even more with my modification. 

Does this imply the need to revise initial estimates of intake? FISHER: 

ROWLAND: We’ve done it. 

FISHER: Okay. 

ROWLAND: We have done it, and the only place they’re calculated is in the newly 
published book by yours truly. 

FISHER: That’s good. 

ROWLAND: Two subjects yet to be covered. One is Bob Thomas, whose name I 
haven’t mentioned, and the other, I would like to continue on the induc- 
tion of malignancies. 
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FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

Two of the things that most people haven’t realized on the induction of 
malignancies by radium deposited in a human [are], one, how few there 
are and, two, the fact that, whether we like it or not, they are the best 
definition of a threshold relationship that I’ve ever come across. 

Now, Robley Evans initially proposed a threshold for radium-induced 
osteosarcoma. 

Yes, and he called it a practical threshold. What he said was that, as you 
lower the dose or intake, as you lower the intake, the time to the induc- 
tion takes longer. When it becomes longer than the human lifespan, you 
have a threshold. 

He’s wrong there, because we found that if radium-if there’s enough 
radium in a person to cause a malignancy, it can take 50 years or five 
years for the same amount. 

That’s very interesting. 

Well, that has been published, and no one has seen it. If there were a 
practical threshold, we would have a plot that would show an area of 
volume on the plot where no malignancies could occur, because there 
wasn’t time enough. But, it doesn’t work quite that way. Low-level 
malignancies have been induced 50 years or five years after intake. 

Seeking a Threshold for Radium-Induced Malignancies 
FISHER: Does the current reanalysis of radium in man support the practical 

threshold? 

Not the practical threshold as defined by Robley Evans, but it supports 
a threshold. 

FISHER: A threshold. 

ROWLAND: 

ROWLAND: It does support a threshold, and what it shows is as follows: If you go 
through the mathematics involved mentally, you will find that low-level 
cases actually had higher intakes than we thought they did, because 
we’re measuring, on the average, 40 years after uptake. And if the curve 
goes and bends down at long time, then you’ve got to go back further 
up. So, they had higher doses than we thought they did. 

High-level cases apparently lose radium much slower than you would 
think and, therefore, the very highest-level cases had lower intakes than 
we thought. This squeezed the range of intakes together. It pushed down 
the high-level ones and it pushed up the low-level ones. 

This accentuated to some extent the change in shape of those response 
relationships. 

FISHER: Is that mechanism understood? 

ROWLAND: Yes, because it has been demonstrated in the radium dogs at Utah and 
elsewhere-Davis, as well. They were the ones who were telling us 
about this years before, because they had the advantage. 
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They were giving their subjects known doses of isotopes and measuring 
them continually. We were looking at subjects and measuring them, 
essentially, once or twice in their lifetime, long after they got it. So we 
didn’t have any idea of input. 

They had idea of input, and, very early in the Utah studies they were tell- 
ing us, high-level cases reduce-radium reduces the turnover of bone, and 
they retain radium better. Low-level cases lose their radium faster. 

We need to ask you about one more topic, and that’s the irradiation of 
marro#s stem cellP and the incidence of leukemg in radium dial 
painters, which, apparently, is not a major effect. Or is it? 

I think you have it quite right. The big dilemma in malignancies induced 
by radium is, “Why aren’t there leukemias?” 

Because you have a gamma component, as well. 

Yes, you have a gamma, beta component, as well. But, these doses are 
low. When you start and calculate the gamma dose, it isn’t all that big. 
Probably-well, let me come back to this. 

In the populations that we’ve examined, and the best work on this was 
done about 10 years ago by a visiting scientist from England who wrote 
a paper which appeared in our symposium in 1983, whatever it was, on 
the lack of leukemias in the radium cases- 

I’m trying to remember who that was. 

Yes, I am, too. It may come. Spiers. 

Bill Spiers? 

Bill Spiers, F.W. Spiers as written. He wrote what I think is the defini- 
tive paper in looking over all of the data, [and Spiers found that] there 
is no excess of leukemia in radium-exposed people. 

We still use his estimates of S factor for interaction of radiation and 
marrow. 

Yes, yes. 

His bone model for marrow. 

Yes. That hasn’t changed, incidentally, although the radium studies 
didn’t go on much longer after that paper appeared. To my knowledge, 
there’s no change in the number of leukemias in radium-exposed people. 
So, leukemia is a non-event. 

[We have, for radium-induced malignancies] bone sarcomas, a total of 
85 in the whole population; carcinomas in the paranasal sinus and mas- 
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the soft, fatty vascular tissue in the cavities of bones: a major site of blood-cell production 
cells that upon dividing replace their own numbers and also give rise to cells that differentiate further into 
one or more species 
any of several cancers of the bone marrow characterized by an abnormal increase of white blood cells in 
the tissues, resulting in anemia, increased susceptibility to infection, and impaired blood clotting 
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toid air cells, 37 in the whole population. [That population totals 6,675 
measured and unmeasured radium-exposed individuals]. 

There’s an excess of breast cancer in some populations, but not in oth- 
ers. In some populations, there’s a tremendous deficiency of expected 
breast cancers. We don’t know why. 

I suspect that the breast cancers are in part, if not in toto, due to the 
placement of the radium on the desk in front of the dial painter. If some- 
one placed the radium pot close to the front of their chest, they get a 
bigger dose than someone who placed it arm’s  length away. 

That’s the only thing I can [conclude], because there have been a num- 
ber of papers on breast cancer in the U.S. cases, some finding a relation- 
ship, some not finding a relationship, most finding an excess, but not 
knowing why. It doesn’t seem to fit much with anything. 

I gave a paper sometime ago with [Henry] Lucas, in which I suggested 
it had to be the gamma rays to the breast for dial painters. 

Multiple myeloma has been suggested as being in excess. Apparently it’s 
not, if you look at the data very carefully. It’s not in excess. Lung cancer 
doesn’t seem to be in excess, but I want to look at that some more. 

So, we’re left, basically, with the two well-known malignancies. An- 
other study that has now been repeated is that of Stehney’s on life short- 
ening among the dial painters. 

The early dial painters died rapidly and quickly due to massive, massive 
doses of radiation. They died of all sorts of things, which the medical 
profession at that time called syphilis, gonorrhea, you name it. 

Many of them had tremendous destruction of their bone cells, and aleu- 
kemic4* leukemia has been suggested. But, anyhow, for those cases, 
radiation deaths occurred quickly after their painting experience. 

Stehney examined the life expectancy of dial painters, and he found that 
if you looked at all the dial painters, there was something less than two 
years’ life shortening. 

If you then went back and took out all those cases that had radiation- 
induced malignancies-bone sarcomas and head carcinomas-took 
them out, there was no life shortening. 

So it says if you didn’t get one of those two malignancies, you didn’t have 
any visible effect on, at least, life shortening, which implies indirectly that 
other cancers aren’t causing problems, cancers induced by radium. 

This was done about 15 years ago, and he brought it up-to-date at the 
conference in Heidelberg last April [ 19941. That’s a very nice paper, and 
it should be published sometime this summer [1995], I suppose. 

FISHER Is the incidence of osteosarcoma more related to cumdative dose or 
dose rate? 

48 marked by an absence or deficiency or leukocytes in the blood 
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Well, Otto Raabe thinks it’s dose rate, and it depends a little bit upon 
how you handle the data. But, Otto and I have discussed this quite a 
little, and we’ve been exchanging diagrams and plots recently. 

I was showing Otto that initial systemic intake, if plotted against skeletal 
dose, made a nice, straight line. So, you know there’s a relationship: 
they’re all tied together, these parameters. 

You didn’t mention what the threshold is for bone cancer. 

When I did this paper for Heidelberg, I went through the same process 
I had done before, but with the newly calculated initial systemic intakes 
or skeletal doses, any way you want to do it. 

Now, the exponent has jumped up to 3, rather than 2. It gets very diffi- 
cult to understand mechanistically. 

So I have basically resolved those equations, and I’ve come to a conclu- 
sion that satisfies me that an initial systemic intake of less than about 75 
microcuries of radium- that’s systemic intake, which is one-fifth of the 
total intake-has never induced a malignancy, either bone sarcoma or 
carcinoma of the air cells. 

75 microcuries. 

75 microcuries, systemically, which is five times that in terms of oral 
ingestion, or 75 if you inject it with a needle in the vein. That seems good. 

The threshold seems to be about 75 microcuries systemic intake of 
radium-226. 

Correct. And that works for either of the two types of malignancies. 

But, that’s a dose to the skeleton of about what? 

Oh, if you quote rem, 20,000. And, that’s another reason why I don’t 
like to use skeletal dose, either in rad, rem, grays or sieverts, because the 
number is meaningless: it’s so high. 

I mean, I [grew] up with the idea that 600 rad, to the whole body, was 
lethal. And then 1 go talking about, “But we’ve never seen a malignancy 
under 20,000 rem, or 1,000 rads, of radiation.” You know, you don’t 
even get a malignancy, yet you kill someone with 600 rads! It just didn’t 
have meaning in the same sense. 

And, the other thing that I came to a conclusion about many years ago, 
is that skeletal rads can’t be compared with any other kind of rad, 
becauseand it makes a lot of sense-a skeleton is primarily mineral, 
and you’re dumping alpha energy into calcium phosphate types of crys- 
tals, and that doesn’t do anything there. 

But, in a sense this is interesting, because in the dogs that have inhaled 
plutonium-239 oxide, I don’t believe we’ve seen any lung cancers in 
dogs with less than about 150 rads to the lungs. 

To the lung? 

Uh-huh. 
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ROWLAND: 

FISHER: 

So, are you suggesting that that’s a sort of threshold type of relationship? 

It hasn’t been published, but one thing we have observed is that in dogs 
with some plutonium, but less than 150 rads to lungs, there have been 
no lung cancers, and the incidence has been zero, whereas the incidence 
of lung cancers in the controls range between 3 and 16 percent. 

ROWLAND: (laughs,) That’s a dilemma. 

FISHER: And, that’s statistically very powerful. 

ROWLAND: That is interesting. 

FISHER: So, in fact, there’s not only a threshold, but perhaps- 

ROWLAND: A preventive. 

FISHER: A protective that, with no incidence of lung cancer in the very 
low-dose-plutonium dogs- 

ROWLAND: -That’s very interesting. 

FISHER: -where plutonium is administered by inhalation. 

Radium in Ground Water 
ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 
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That’s very interesting. One of the things I wanted to mention, to get 
into this interview, is another way of looking at the kind of data.we have 
on the radium cases. 

I mentioned that we have good measurements on 2,400 people who 
acquired radium, either dial painters or medical injections or drinking 
water. We haven’t mentioned drinking water-spiked drinking water I 
am referring t h a t  you purchase over-the-counter or [from] chemists. 

This population of people we’ve measured, if we line them up in order 
of initial systemic intake, how much radium got into the bloodstream, 
and put them in pecking order-of the 2,400, all of the malignancies 
occur in the highest 280 cases. The lower 2,100 cases, nothing. All of it 
occurs right there. 

And so, another way of looking at the doses in a way, I think, that is 
striking to the layperson, that up to this level nothing happens, and all 
the experience and all the bad things you’ve heard about what radium 
can do-and it can do bad things-are all right here at the end, at the 
highest levels, which is another way of saying, “It sure looks like a 
threshold relationship.” 

That has a lot of important implications for setting standards for radium 
in water. 

It certainly does. 

Normal drinking water. 

As you well know, several years ago, it was proposed that the radium 
levels in drinking water be changed significantly upward. 
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Now, upward changes don’t take place easily, and this has still not been 
turned into law. By the time it’s changed, it won’t do any good, because 
-this is one area I get rabid about. 

It’s one of these mandates of our Congress that have insisted that a cer- 
tain level was God-given, and we had better not have more than that in 
our water. And, depending upon the size of the community, it has cost 
millions of dollars to achieve this result. 

FISHER: Particularly in Illinois. 

ROWLAND: Particularly in Illinois, Wisconsin, and Iowa. And, it has caused tremen- 
dous other problems. We all know the story, nowadays, that you make 
a rule without looking at the endpoint. 

And so these towns have to be very careful how they take the radium out 
of water, because once they take it out, it’s liquid active waste, and then 
they can’t get rid of it, so you’re far better off leaving it in the water. 

So, the safest way to do it is to dilute. If you can find a source of water 
that is lower in radium and dilute it, then you aren’t stuck with the ex- 
traction process and the removal process and the burial process. 

And, incidentally, you may not be a m ,  radium in water is causing a big 
problem, not in drinking, put] in the oil industry, because when you- 

You flush out the oil. 

When you pump oil, water comes up. That comes from way down, and 
it’s loaded with radium. And, if you live in an area where you have hard 
water, you know that hard water plugs your pipes up in your house. 
Ultimately, you call the plumber, and he replaces these pipes, because 
they’re scaled up and you reduce the flow, and it’s a 
calcium-strontium-what-have- you mess. 

YUFFEE: 

ROWLAND: 

YUFFEE: A hard-water deposit. 

ROWLAND: Hard-water deposit. If you own an oil well that has four miles of pipe 
going down, each one 30 feet long and 3 inches in diameter, when they 
scale up:’ you don’t throw them [away], you pull them and clean them 
out. This went on for years, until somebody discovered they contained 
radium in the scale. That’s a real problem for the oil industry, and it’s 
a real mecca for trial lawyers, because there’s money to be made there. 
You can sue for everything under the sun. 

Anyhow- 

Obtaining Consent to Exhume Remains of Radium Cases 
FISHER: 

ROWLAND: 

-1 wanted to get back to asking you-I think I got you offtrack when 
we were discussing the exhumation. 

The exhumation. Back in the early days, when I was studying the depo- 
sition of radium in Elgin State Hospital people-and I was talking about 

~ ~~ 

49 become coated with mineral scale 
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this banding effect of repeated injections-we had some bone from 
Elgin State Hospital people, and we were able to see it, and they lived 
about 20 years. 

Then I got the idea, “But wouldn’t it be interesting if I could get a bone 
from a person who didn’t live very long?” And, looking at the records, 
there was a person who died four or five later, not of radium, Not of 
radium, but died one way or another. 

A prisoner? 

Well, an inmate. 

An inmate. 

An inmate. A client, nowadays, the word is. But, in those days, it was an 
inmate. 

What we did is, we looked into the possibly of an exhumation. We went 
through the legal maneuvers to get it, and- 

This entailed- 

It entails court orders and next of kin, and the state got in the act, be- 
cause they were [responsible for] the Fospital patient]. But, anyhow, we 
got permission. 

That turned out to be the second exhumation of a radium case. Robley 
Evans beat us: he did one before that. I don’t know any of the details on 
that, but I know we got one a few months after he did his. 

Anyhow, we exhumed this body of this individual who was a short-term 
case. He died of tuberculosis. We were then quarantined. We couldn’t 
take the body off the cemetery, because of the tuberculosis. We had a 
professor at the University of Chicago come out and remove a portion 
of the leg bone, which we took back to the laboratory-buried the man, 
and took it back to the laboratory. 

What we found, to make a long story short, is that the embalming pro- 
cess, using f~rmalin,~’ ruined the deposition pattern. It smeared it. It 
gave more room for exchange of radium. We could still estimate the 
body content, but we couldn’t really study the deposition patterns that 
we wanted to, in the way we wanted. 

However, that did demonstrate that we could exhume. From then on, we 
and MIT combined [our efforts], before they [(MIT’s radium 
bioresearchers)] went out of business. We did this in, maybe, ’67 or 
something like that. It’s a guess, but I’m guessing 1967-we exhumed 
at least 100 people in an attempt to determine their total body radium 
remaining in the skeleton and to look and see if we could see anything 
about malignancies, bone malignancies. 

50 a 40-percent solution of formaldehyde, used as an antiseptic and disinfectant in dilute solution and as a 
fixing agent for histological specimens 
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YUFFEE: Were any of these people some of the dial painters that you mentioned 
that just got so much exposure and died- 

ROWLAND: -promptly. 

YUFFEE: Fairly rapidly? 

ROWLAND: We didn’t emphasize those, although they had been exhumed earlier by 
Martland and [coworkers]. We were more interested in either to fill in 
our knowledge base of working in a certain area, a certain plant, or 
questioning, “Did this person die with a sarcoma or not?” We were 
trying to fill in this kind of information. 

And, net result, we had about 100 exhumed bodies. They varied from 
beautifully intact cadavers, in which the clothing, the facial expression, 
everything was perfect, to nothing. You go down, and you dig, and you 
dig, and you dig, and there’s nothing there, couldn’t even find bone, just 
gone. 

Depends upon the burial. If somebody has a lot of money and wants to 
last for a while, they can be buried in lead vaults, the casket inside and 
soldered closed. It keeps a body very well. Or, if it’s in a pine box, noth- 
ing. It depends upon the condition of the ground water. 

YUFFEE: After-how long after- 

ROWLAND: -Well, that depends upon the ground water levels. If the ground water 
is high, it doesn’t take very many years until there’s nothing there. If the 
ground water is low, if you’ve got a pretty well-drained burial site, they 
can last a long, long time, even with a poor casket. 

YUFFEE: Wow. 

ROWLAND: It’s amazing, the difference. 

YUFFEE: Now, in the process of trying to exhume the bodies, were the family 
members of these people-were they usually willing? 

ROWLAND: They had to be. They had to be. We had to get written approval from 
every living-what I will call “next of kin,” the closest relatives. We 
had to get their approval, and we had to get a court order. So we had a 
double process there. 

The approvals were obtained by a physician by- primarily by this man, 
Jan Lieben, who was from the Boston area, and he worked for Robley 
Evans. He wasn’t a member of MIT, but he was hired on a contract 
basis. We kept him on, and he went around and got the next of kin. 

YUFFEE: Were there cases where people said, “No”? 

ROWLAND: Oh, my, yes. There were lots of cases where people said, “No.” 

YUFFEE: So, you would say that far outweighed the people who were willing? 

ROWLAND: Surprisingly, I don’t think it far outweighed. I would-I don’t have any 
statistics, but I say-maybe we got 30 to 50 percent. 

I mean, we had a good [reason]; that “Your long-lost so-and-so worked 
in the dial industry, or was given radium by a physician, or was known 
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to have purchased a few of these bottled drinking waters containing 
radium. And we’re trying to study the effects on people, and many peo- 
ple died with no effects, and your relativeYy-often that was the 
case-“your relative was one of those who apparently lived with no 
effects. And, what we would like to do is look at the distribution of 
radium that remains in the skeleton. 

c‘Now, what we will do is this. With your approval, we will exhume the 
body. We will make the studies, and we will reinter the body, obviously 
all at our expense.” 

The only part we didn’t do as well as we should have is, we should have 
been better at getting a report to these people, ultimately. Unfortunately, 
this process took years. 

Right. 

After the exhumation, it might be years. And it was done in various 
groups-the chemical group; Bob Schlenker, might have certain inter- 
ests; the medical people would have an interest. 

And so, there were all these various interests, and they never came to- 
gether in a sense where we had one person say, “Hey, let’s get all of this 
stuff together and give some sort of report to the family.” We weren’t 
very good at that. 

One other thing: You mentioned that, depending upon how the person was 
buried, it would depend upon if anything was left, in terms of remains. 

Yes. 

Did you often-did you come across cases where you got all the con- 
sent, the court order, went through the song and dance, and then there 
was nothing? 

Nothing. Amen. We certainly did. There was nothing there. 

That’s a huge disappointment. 

Yeah, and we got permissions, and we exhumed people, and there was 
no radium. 

Did you then try- 

(laughnou know, “How did we get a mistake here? Or was it a mistake 
in burial, or a mistake in identification?” There were some weird ones. 

I’ve been trying to go over the exhumations in order to make a summary 
for this book I’ve written, and I really ran into cases where I couldn’t 
figure out what had happened. In one case, we exhumed three people with 
the same name, bing, bing, bing, and never got one with radium in it. 

(laughter) 

You also mentioned that they would usually take a piece of the leg bone. 

Well- 
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-Was it the femur?” 

For the kind of work I did, the femur was useful. With permission from 
the family, we would exhume and keep the whole skeleton. We did that 
in a lot of cases, and these are now out at the university- 

Washington State University? 

Washington State University. All of the radium sample materi- 
als-skeletons, skeleton remains, and things of that nature - have been 
transferred out to the- 

-Trans-Uranium Registry? 

Well, I don’t know if it’s exactly the Registry. I think it went to the 
university. 

Or is that the National Radiobiology Archive? 

Well, yeah, it’s an archive. But it wasn’t what I used to call the Trans- 
Uranium Registry. 

Then, it’s not the Trans-Uranium Registry, it’s the National Radiobiol- 
ogy Tissue Archive. 

That’s right; all right, All of that material went out there. 

Different. 

Have I covered the exhumation business for you? 

Yes. 

One other important thing I ought to cover, and that’s the termination of 
the program. 

Uh-huh. 

I left in ’83, and I left the program in ’8 1. The Radium Program in ’81 
and the Lab in ’83, and I moved away. 

I got involved-I think this is relevant-in a consulting business in 
which lawyers would come to me and ask for help having to do with 
radiation cases involving radium. So, I began to see a different side of 
the picture. I became involved in the lawsuits. 

Were you a witness? 

Well, I was a witness when necessary. More often than not, I would 
basically prepare briefs for the lawyers but, if necessary, I would testify, 
and I’ve done that on a few cases. 

But, I became involved in this side of the problem and I began to realize 
the problems of the lawsuits that did come up and the complications one 
got into. 

I was also at that time approached by Argonne and asked if I would 
write a history of the Radium Program at Argonne. I started this in re- 

s‘ the long upper bone of the hindleg, extending from the pelvis to the knee; thighbone 
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tirement when I lived down in Kentucky. I moved back here in 1989, so 
I’ve been living here in this retirement facility for five years, now. 

Since I moved back, I have been working on this history at Argonne, 
and I also have been writing a couple of papers, making use of the data, 
and I also have been employed by Argonne to help in these human 
health studies that you people are involved in, in the sense of what do I 
have in my corporate memory that-what can I add? 

I have also done a lot of looking through manuscripts, annual reports 
and what have you, to find out what did go on that I didn’t know about. 
We have found quite a little that some of us didn’t know about. 

Human Use Committee at Argonne 
YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 
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A couple of things. First of all, a while back you had mentioned what 
became Human Use Committees, or Subcommittees. When, to your 
knowledge, was the first Human Use Subcommittee formed at Argonne? 

That has to be in the very early ’70s. 

Okay. 

We started the Center for Human Radiobiology in 1969, and it was 
shortly thereafter, I believe, that a Human Use Committee was formed 
at Argonne. 

Now, do you know if there was any administrative procedure prior to 
that where, if a person in the Biology Division or wherever was inter- 
ested in doing research with human subjects, they would have to go 
through an administrative procedure? 

I frankly don’t remember. I don’t remember, for example, that we went 
through any administrative procedure in asking dial painters or others 
to come into the Lab to be measured. I don’t know what procedure was 
used in the Medical Division when we brought these people in and blood 
was taken. We did give skeletal x rays, and here we asked these people 
to sign off We asked for permission for skeletal x rays, and many were 
refused. 

Sure. 

Because of the fear of x rays. 

Sure. 

When the Center for Human Radiobiology was formed, one of the things 
that was also formed was an Advisory Committee to the Center. We 
would take problems to the Advisory Committee. 

One of the problems I took over and over again to the Advisory Com- 
mittee, as long as it existed, was on the question of skeletal x rays. Skel- 
etal x rays are extremely valuable for diagnostic purposes, for looking 
for early radium symptoms and what have you, but they seem to me to 
be a minefield of problems. The Advisory Committee wanted us to do 
complete skeletal x rays. 
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Well, it’s analogous to mammography for breast cancer. 

Yes. 

As a diagnostic aid. 

Right. The argument was, “Is the dose we’re giving for a complete skel- 
etal x ray justifiable on the basis of the diagnosis that we can get, early 
diagnosis of a malignancy?” That sort of thing. 

This bothered me very much, and I kept asking the Advisory Committee 
for advice on skeletal x rays, because I did not want to have our institu- 
tion giving complete skeletal x rays, because there is a big dose involved 
from the toe to the head. 

What is a whole-body dose for a skeletal x ray? 

I couldn’t tell you now, and I couldn’t tell you what it was then. But, I 
can tell you one thing about [them]. We’ve had some radiologists in, 
coming [to] looking at our skeletal x rays, and they would rave about the 
beauty of them. 

The quality of them? 

The quality, because we used, in the early days, much higher doses than 
are used today. 

Sure. 

Termination of the Radium Program 
ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER 

ROWLAND: 

And, they think there’s a marvelous reservoir of information in our 
skeletal x rays which has nothing to do with radium. There have been a 
couple of teams that have used [them]. That’s why I wanted to bring up 
the name of Bob Thomas. 

Bob Thomas-where was he from? He was from-was he Hanford or 
was he [from University of California at] Davis? 

Well, no, he worked at Los Alamos mational Laboratory, New Mexico] 
for many years. 

That’s right, he was at Los Alamos. 

Then went to [Department of Energy] Headquarters. 

Yeah. 

A good fiiend of mine. 

Yeah. Well, Bob was sent out from Headquarters to Argonne. I don’t 
know why, but at that point, they asked that he be put in charge of the 
Radium Program, what was left of it. See, this was in the ’90s. He ended 
up in charge of the Radium Program, getting rid [of) it. There wasn’t 
any program, because almost everybody has transferred out of the Ra- 
dium Program. There was-at the very end, there was one technician 
left and Bob Thomas. 
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And then, a couple of us that he hired on a part-time basis, were on the 
payroll, which, of course, didn’t amount to a hill of beans in terms of 
money. 

But, he was here at the time that the final close-up took place, and so he 
was dealing with questions like, “Where do the skeletal remains go? 
Where do the tissues go? What do I do with the records? What do I do 
with the x rays? Do you want me to copy the records?y All this sort of 
Stuff. 

And the answers Bob kept getting in the last few years were, “Yes. No. 
No. Yes. Do this. Do that.” They all contradicted each other as various 
people became empowered in DOE. 

It was truly a mess, and the net result of Albuquerque’s breaking [the 
news about] this plutonium business was that everything came to a halt, 
and all that he was able to do was send the skeletal material out to the 
state of Washington. Nothing else has ever happened. 

They’re sitting there, still an expense, now, to an Environmental Re- 
search Division, for laboratory space in the Biology Division-very 
expensive-for this fabulous set of records on 6,000 people who were 
alleged to or did get exposed to radium, their x rays and what have you. 
It was a huge- 

-It was just sitting there. 

Just sitting there, locked up, because no one has made a decision of 
where it goes. There was lots of talk about putting these in a computer 
system, in a database. 

YUFFEE: 

ROWLAND: 

I don’t even know what has happened to the databases at Argonne. They 
were on tape, and I think they’ve been taken off the computers, because 
that’s a big expense, but they’re still on tape there, of all the cases. 

That’s a problem that is yet to be settled. This human use-this human 
studies stuff has put a real fieeze on it, not that it has anything to do with 
it, but no decision has been made on what’s going to happen to all that 
data. 

Potassium Studies in Cooperation with Loyola University 
YUFFEE: A couple of tie-up questions. In your experience at Argonne, are you 

aware of any other studies, aside from your studies, with bringing in 
people to be measured and such, counted? 

ROWLAND: Yes. 

YUFFEE: 

ROWLAND: 

Are you aware of other studies involving human subjects with radiation? 

Oh, yes, yes. Well, Charlie Miller, in our division, originally, and then, 
later, in the Health Division, participated with Loyola University [(in 
Chicago)] on a study of natural body potassium in people of different 
builds and of different diseases. 
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These people were often given potassium-42 and either measured at 
Loyola or brought over to Argonne and measured both for potassium-42 
and natural potassium-40. 

Now, this was a study involving, in one case, about 40 [patients]. We 
came across all this because we were looking into the fact that, in the 
early days, not really having to do with radium, but having to do with 
whole-body counters, as you’re well aware, there’s normal potassium in 
the body, and it really is what prevents us from seeing other things in the 
body. It’s the limiting factor. 

In order to quantitate it, it was quite customary to have people drink solu- 
tions of potassium-42 as a calibration, so we knew how much was in them. 

There were a number of such studies, but looking, trying to find both 
studies and identify the people involved, brought us to the fact that there 
was this big study that was going on at Loyola University, in which the 
people, I believe, would come to Argonne, where the whole-body coun- 
ters were. 

So, there had been a number of studies which involved isotopes in hu- 
mans given at other institutions, but only [measured] at Argonne. 

And, would they be healthy volunteers? 

Not necessarily. 

So a mixture of volunteers [and] patients? 

Yeah, a mixture. It would be patients, more likely. 

More likely patients? 

Right. I think Loyola has a connection with the Veterans Administration 
Hospital, but whether any veterans were involved, I don’t know. But 

And these were tracer doses? 

Oh, yeah, these were tracer doses that were given, so as to-[it’s] diffi- 
cult to quantitate the amount of potassium in a person. Even if you count 
it, what if the person weighs 300 pounds, versus somebody who has a 
body content total of 100 pounds? 

You need some way to calibrate, you know, what the effect of the 
changing distribution of the muscle had to do with the response of the 
counter, and you can solve that with potassium-42. 

anyhow- 

Arsenic-76 Study 
YUFFEE: 

ROWLAND: 

Were you aware of any other studies with human subjects, radiation of 
human subjects? 

I’m aware, now, only of those that we have reported in this recent re- 
view for DOE. Yes: we found a couple [such experiments]. Arsenic was 
used, arsenic-76. 

So, have you been helping out Bob Schlenker? YUFFEE: 
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ROWLAND: Yeah, I’m on the committee. 

YUFFEE: Oh, okay. 

FISHER: That’s actually a study that I located and forwarded to Bob Schlenker. 
I found it in the records. 

In the annual reports or in the 1 8 9 ~ ? ’ ~  

No, I found the arsenic-76 study in the Argonne files at the National 
Archives in Washington. 

ROWLAND: 

FISHER: 

ROWLAND: I see. 

FISHER: Sent it to Bob [Shlenker]. Very interesting study. 

ROWLAND: Yes. 

Reassessment of Plutonium Injection Cases 
FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

Also in wrap-up, I think we should mention, for the purpose of the oral 
history, that you did some reassessments of the original plutonium injec- 
tion cases with Pat D~rbin.’~ 

Well, we haven’t mentioned that. 

Published several articles, reports on that study. I don’t know if you 
would like to say anything about that, but you did get involved in the 
reinvestigation of those plutonium injectees. 

Yes. 

Identifying who was still alive and what the causes of death were among 
those who had died. 

Yes. There’s a paper by Rowland and Durbin that summarizes the I8 
injection cases after we had brought three of them in for metabolic stud- 
ies and attempts to count plutonium in the body. 

Is this in the early  OS? 

This is in the early ’70s. I think it was given in a symposium somewhere, 
a big red book, Radium and Plutonium or Plutonium and Radium. 
That was the Sun Valley meeting. 

That’s the Sun Valley one? 

Yes. 

Anyhow, to give you a concise, quick history: Pat contacted me at some 
meeting, sometime probably in ’72, telling me that she had found that 
some of the people in that group of 18 were still aIive and suggesting 

Form 189, used by the national laboratories for preparation of short-form scientific proposals to the 
Atomic Energy Commission, and later the Energy Research and Development Administration (ERDA), 
the Nuclear Regulatory Commission (NRC), and the Department of Energy (DOE) 

’’ For the transcript of the interview with Durbin, see DOEEH-0458, Human Radiation Studies: Remem- 
bering the Early Years; Oral History of Dr. Patricia Wallace Durbin, Ph.D. (June 1995). 
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that we had the organization that, one, could find them, and two, could 
bring them in and handle them. She knew her university [(University of 
California)] would never allow it. 

I think I visited her lab [(Crocker Laboratory)] in the mid-’70s 
--’72-and she was going to hand over the files on these people that she 
thought were alive, but the files weren’t copied yet. So, what happened 
was that she brought them to Argonne, 1 think in about, approximately, 
December of 1972. 

At that point-I don’t have the dates-I went to [AEC] Headquarters to 
talk about funding to do this nonradium program. I thought we had been 
very successful at radium, and I went and I talked to Jim Liverman, who 
was head of the Biology Program at that time. 

And, I also talked to Sid Marks at the same time. You know, Sid Marks 
was serving a period, I think, at that time, two years in Washington[, DC 
at Headquarters]. I talked with the two of them about doing this, and the 
immediate reaction was, “In no way, shape, or form do you touch those 
people.” 

I was appalled at this, and I said, “You know, you funded our program 
for years, not because you give a damn about radium, but because ra- 
dium is an analog for plutonium. We could learn so much about pluto- 
nium if we can bring these people in.” 

That seems like a natural extension. 

Right. And they’re living, they’re human; we know (we think) how much 
plutonium they got, and we would like to measure the ones who are alive, 
and we would like to go out and try to exhume the ones who are not alive 
and see what we can learn about the deposition in the skeleton. 

And, the answer kept coming back, “We can’t touch it with a ten-foot 
pole. We can’t do a thing.’’ 

Naively, I keep saying, “But it’s good science.” And obviously, what I 
didn’t realize, it was bad politics, or bad public relations, because you 
[would] have to admit that it’s out there. 

Finally, I was able to get approval to take it out of my own finding: 
“Don’t write anything about new funding for this.” I would take it out 
of my funding, on one condition, and that condition was that I did not 
tell these people they had plutonium in them. 

Was that something that Liverman requested? 

That was-Jim Liverman [who] requested that in no uncertain terms. 
But I’m naive; I’m stupid. I didn’t get it [in writing]. See, I don’t think 
“legally.” So, I agreed. I mean, he’s the boss; he funds us, you know. 
You do what he tells you. 

And he said, “Do it, but don’t tell them they have plutonium in them.” 

YUFFEE: 

ROWLAND: 

FISHER: 

ROWLAND: 
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So, what do we do? And so, it was agreed that we would say they have 
an unknown mixture of radioisotopes. They were given an unknown 
mixture of radioisotopes. That has an element of truth. 

FISHER: Sure. 

ROWLAND: Because you never get injected with pure [plutonium]-239 or -238; 
there’s always a contaminant. 

(smiling) It was an unknown mixture of plutonium and americium. 

(laughter) 

So the only fib was, we just left off the plutonium and americium: “Un- 
known mixture of radioisotopes.” 
Now, when you approached these people who had no idea that they were 
ever given an isotope, how did- 

-Well, I can’t give you firsthand information there, because I never 
approached any of these people. The fact of the matter is, we only ever 
approached one person to begin with, and that was Mr. Elmer Allen, the 
unfortunate man who had his leg damaged in a railroad accident which 
was the cause of his getting plutonium. 

He was given plutonium in the muscle of the leg 24,48 hours before it 
was scheduled for amputation on the suspicion that it had a bone sarcoma. 
As you well know by now, he lived a fairly normal life afterwards. 

When we approached him-we found him very easily-when we ap- 
proached him, we were making arrangements to bring him to Rochester, 
to Strong Memorial Hospital, where the metabolic studies would be 
done, because the other three living cases had been injected there and 
were being followed there by the physician Christine Waterhouse. 

FISHER: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

FISHER: Christine Waterhouse. 

ROWLAND: Christine Waterhouse was there, and she had said, “Yes,” she would. 
She routinely brought these people in and it would be very easy to bring 
them in, and they would go into a metabolic ward for two weeks, and 
she would collect excreta for us, which she did. 

Elmer Allen came up, as you know, not by airplane, so he had to go 
through Chicago, and so, while he was in Chicago, we invited him-we 
had him out to the Lab, and we got to meet him and tried to do plutonium 
counts. Rundo tried to do plutonium counts, and he couldn’t see a thing.” 

The answer was pretty obvious, we learned later, because then he went 
on to Rochester for two weeks and collected excreta. 

He had very, very little plutonium in him, and the answer to that was, it 
was injected intramuscularly, and then amputated, so that he had less 
plutonium than anybody had in them. But, we could certainly detect it 
by chemical analysis, radiochemical analysis of the urine. 

54 couldn’t find a trace of plutonium 
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So, three cases were done. Dr. Waterhouse contacted the other two cases 
and was very loathe to tell them about plutonium, obviously, even later, 
when she was told to. I don’t know what she told them when she 
brought them in. Maybe she told them nothing, because she did bring 
them in other times. 

We told Elmer that he had an unknown mixture of radioisotopes we 
wanted to learn about, but we never told him it was plutonium until 
shortly thereafter. 

I don’t know what prompted the investigation by the Inspector General. 
It [only] says [the reason] on the invitation [to the IG] from Liverman. 
But, I don’t know. 

Somehow or other, the story must have broken, some way or other, 
because the investigation was taking place, and we were all investigated 
as to why we didn’t tell these people about the plutonium. 

I’m sorry about the whole mess, because we should have told them right 
off the bat. We always made a big effort in the radium cases to explain 
what we were doing, why we were doing it. 

YUFFEE: Sure. 

Information Provided by Argonne to People 
in Radium Follow-up Program 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

In fact, we have a lovely little book. We had Written a little booklet that 
we sent to these people before they came, and we probably didn’t to 
Elmer. 

Did you keep a copy of that? 

Yeah, I have a copy of that. 

Do you think maybe you could send a copy? I would be interested in 
seeing that. 

I can’t send it, but I can send a Xerox of it. 
Yeah, that would be fine. That would be interesting to see. 

It’s a nice little book. We have two of them, one on willed bodies. I 
don’t know if I have that one, but [the other one described what took 
place during the visit to Argonne]. 

That would be interesting. 

And, basically, what we tried to do is treat these people like you and I 
men ’t treated when we go to a clinic. We had one of our search-and- 
contact people with them every moment, always, explaining what’s 
going to happen before they got there, being with them. Wait for them, 
lead them on. 

And, all this involved: “We’re measuring the radium here. We’re going 
to give you skeletal x rays here to see if there’s any effect of radium.” 
So forth and so on. 
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YUFFEE: That’s very interesting. 

ROWLAND: So, it went against our normal operating procedure, the way we were 
dealing with Mr. Allen, because we couldn’t tell him about the pluto- 
nium. We could just talk about radioisotopes. How much of this he 
would have understood, I don’t know, anyhow. 

YUFFEE: Sure. 

Public and DOE Awareness of Plutonium Injections 
ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

Because, as you well know, the lay public is-radiation and radioiso- 
topes just all mean the same sort of thing, and they don’t mean very 
much, as I see it. 

Anyhow, subsequently, we went ahead with exhumations, and subse- 
quently, we were told to inform all the people, and subsequently, all 
contacts were informed that were contacted by our people. 

Dr. Lieben in Boston for the exhumations, Austin Brues, and Walter 
Weisen, I believe his name was, fiom DBER ,55 a physician on the staff, 
went down to Italy, Texas, to tell Elmer Allen’s doctor about the pluto- 
nium. Whether they told Elmer to his face, I don’t know; I wasn’t there. 

But, everybody eventually was told that it was plutonium. And eventu- 
ally, something like a dozen papers were published on various aspects 
of plutonium in the bone, what have you. 

But, the interesting thing to us, in retrospect, was the [so-called] secrecy 
of the whole [plutonium-injection study]. We all knew about the pluto- 
nium injections. Pat Durbin had written an [informative] article on the 
cases revisited that appeared in a symposium volume. 

We published all our stuff on it, and we talked quite openly in the public 
about these people. 

Sure. 

Because there was no classification; there were no secrets left. But, it 
seemed to come as a big surprise to DOE. 

I’m sure. 

And, that has a lot to do with continuity of information. All the people 
in our day at DOE knew about it. Well, you probably have seen what we 
call fact sheets. 

We used to write fact sheets for Headquarters use, because they would 
always call up and [ask], “Can you tell us about this today so we can tell 
so-and-so tomorrow about it?” or something. So, we kept sending them 
fact sheets on what we had done and what have you. 

So, we were, I think, pretty good in keeping everybody informed, partic- 
ularly on plutonium, but on everything else we did, too. 

” the Division of Biology and Environmental Research 
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YUFFEE: 

ROWLAND: 

I think that we’ve asked the questions that we had, and you mentioned that 
there were certain things that you wanted to say that you were able to. 

I was saying I would probably think of things after you leave. But, on 
the whole, I’m blank right now. 

Analyses of Thorium Workers 
FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER 

YUFFEE: 

ROWLAND: 

FISHER: 
WFFEE: 

ROWLAND: 

YUFFEE: 

Well, I do want to mention very briefly that you’ve also done analyses 
of thorium workers. 

Yes. 

And especially women, maybe, and men who worked in the preparation 
of thorium mantles [used in Coleman lanterns]. 

Actually, [regarding] the study [at] Argonne, 1 was peripheral to it, 
because I was division director at the time. 

We were very interested in the thorium workers, because there were a 
very large number. They were very close to the Laboratory; West Chi- 
cago was not far from Argonne. There were thousands of them. 

The firm gave us complete records, employment lists, and we were 
interested in knowing whether we could measure thorium in their body. 
And, as you know-or may know-we did bring several in and found 
that, yes, we could detect residual thorium in the lung area. 

We did-we, again, [meaning] my institution-we did crude studies of 
causes of death. The very first one that was done was fascinating in the 
sense that, statistically speaking, only two causes of death deviated from 
expected. 

One was heart problems, and it deviated in a negative direction. I’ve 
learned-and I don’t know why-epidemiologists never seem to look 
at deviations in the negative directions, even if they’re statistically sig- 
nificant. They never look at those. I haven’t had enough epidemiology 
to know why you don’t do this. 

For the benefit of the transcription, in the negative sense is the lack of 
cancers. 

Or the lack of heart problems. 

[Those] less than expected. 

Less than expected. 

Less than expected. So there were less than expected heart problems. 

Less than expected heart problems. But we did find more than expected 
MIC accident deaths. 

(laughter) 

Maybe it affects the optic nerve. (more laughter) 
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ROWLAND: 

ROWLAND: 

YUFFEE: 

ROWLAND: 

YUFFEE: 
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ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 

FISHER: 

ROWLAND: 
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Neither of these, offhand, seems to be related to the fact that they had a 
potential exposure to thorium in the form of dust and other rare earths, 
as well. 

But, you know, if you, as a person who is on the fi-inge of epidemiology, 
but doesn’t wear the hat, why you don’t look at the negatives with equal 
glint in your eye as you look at the positives, the excess of malignancies, 
I never did understand. But both of them, I was convinced, were unre- 
lated to the thorium. 

(laughter) 

And then, apparently- 

So thorium doesn’t make you a bad driver? (more laughter) 

That’s one of the pitfalls of this type of analysis. You just don’t know 
all the things you need to know about the population. 

Subsequently, a second study was done by a visiting postdoc or some- 
thing from China, perhaps. I think he found all sorts of things that I have 
not paid much attention to and am not really convinced that they’re real. 
But, there was a second study published by a postdoc, who seemed to 
find some causes of death which he seemed to think were significant. 

But, we did do this [study]. This was supported by the Nuclear Regula- 
tory Commission, because they had more interest in thorium than our 
funding agency at the time. 

(turning to Fisher) Does that finish it for you, Darrell? 

Yes. I would just like to finish up by adding that it has been a pleasure 
to meet with you this morning and conduct this oral history interview. 

You’re now retired. 

Yes. 

71 years old? 

72, now. 

72. Still active in supporting work at the Laboratory. 

I have been involved in the study of human uses of isotopes on a sort of 
an ad hoc basis. 

As long as the Radium Program was in effect, which it is no longer, I 
was employed whenever needed in the Radium Program, primarily as 
a source of information. 

I also am employed by a city in Wisconsin, trying to circumvent the 
requirements that they spend a lot of money to get the radium out of 
their water before-well, they’re hoping to wait long enough for Con- 
gress to act and put new regulations in effect. 

Do you know of any sources of radium that could be obtained and used 
at our Laboratory for other purposes? 

By a source of radium, you mean a little bottle that says, “radium”? 
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We’re looking for radium, radium-226. 

It’s a very good question. I don’t know where you’ll get it, because I 
think most laboratories have tried to get rid of everything of that nature. 

If you think of it in the future, we’re interested in radium, not so much 
radium-beryllium sources, but radium carbonate [or] radium chloride. 

How about radium in the form of pottery? 

Perhaps not so interested in solid forms of radium. 

(laughter) 
But we are interested for transmuting it to other short-lived radionu- 
clides for medical applications, one of which is radium-223. 

Mm-hmm. Well, how about Canadian Radium Corporation? They still 
mine up in Canada. Don’t they separate radium anymore? We used to 
buy our radium from Canada. 

We’ll check on it. We’re not interested in buying it, but in taking it off 
of other people’s hands. 

Off somebody’s hands. 

Because there is a disposal cost associated with radium. 

Oh, I’m sure there is. I’m sure there is. 

I also wanted to note for the record that you got an M.B.A. in 1975 from 
the University of Chicago. 
Oh, that’s right. 

Was it ’75? 

Yeah. 

I guess so. 1 don’t remember the year. 

We did not talk about that., which is interesting to note and, I guess, as 
we were saying, it fits in with your duties as a- 

As m administrator at the Lab at that time. 

We should also mention your term of service on the National Council 
on Radiation Protection and Measurements. 

Yes. I resigned when I left the Laboratory. I thought that that should be 
a position held by active researchers, not retired researchers. So I sub- 
mitted my resignation when I left the Laboratory. 

But, it’s a distinguished calling, you might say. 

Yeah. It was a great group of people to work with. 

We appreciate your taking the time to speak with us. It has been very 
interesting. 

Well, I hope it’s worth your while. 

It has been, definitely. Thank you. 

You’re welcome. 0 
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