SECRET CITY FILM COLLECTION
ORAL HISTORY OF STEVE STOW
Interviewed by Keith McDaniel
October 20, 2005
MR. MCDANIEL: Tell me a little bit about the history of the museum, when did it start and how did it start?

MR. STOW: Well, the museum was originally known as the American Museum of Atomic Energy, and it started in 1949, which was the same year that the gates to Oak Ridge actually opened, and people were allowed in.  Matter of fact, the museum opened its doors some two hours after the gates to Oak Ridge opened, and it’s been opened ever since. It changed its name along the way to the American Museum of Science and Energy. Originally, back in 1949, it was in a building over near the OSTI [Office of Scientific and Technical Information] building here on Oak Ridge Turnpike.  It fairly quickly moved to a World War II cafeteria at Jefferson Circle, I believe it is, and then in the mid ‘70’s came to its present location.  

MR. MCDANIEL: So how long was it down there at Jefferson, do you know?
MR. STOW: It was there for, my goodness, from 1950 or so through ‘76, I think, is when it opened up over here.  So 25 years.

MR. MCDANIEL: Who started the museum?

MR. STOW: The Atomic Energy Commission, which came into control of all atomic activities in 1947, actually started the museum in ‘49.  It owned everything in the museum and of course, in the early ‘70’s, the Atomic Energy Commission went away and ERDA [Energy Research and Development Administration] took over. In a year or two, the Department of Energy replaced ERDA, and so the Department of Energy or DOE presently owns the museum, the property that it’s on, and has been a very good steward of the museum over the years.

MR. MCDANIEL: What were some of the very first things in the original museum? Do you know?

MR. STOW: Well, I can’t say I’m that familiar with what was in there originally. I’ve seen photographs and postcards of people standing, looking at displays of atomic energy.  You have to remember in ‘49, all the world knew of atomic energy was really the bomb, and so one of the objectives of the Atomic Energy Commission during those very early years of the late ‘40’s and the early ‘50’s was to let the general public and the world know that atomic matter was not just blowing up a bomb. There were beneficial and peacetime uses for atomic energy.  That really was the impetus that got the museum started.  So you see old photographs of people standing, looking at exhibits of how the atom splits, and how this releases energy, and how this could conceivably be used to drive automobiles, ships, generate electrical power, and so on.

MR. MCDANIEL: What are some of the, as you look through the history, what are some of the exhibits or displays or anything that kind of stand out? Were kind of the first, I guess the museum, this was the first of its kind in the world, right?
MR. STOW: I think it was the first of its kind, now there are other museums with an atomic or Manhattan Project flavor to them, out now in Albuquerque and Santa Fe.

[Inaudible], then talking about the mini-series sales format and other information.
MR. MCDANIEL: Ok, so we were going to talk about how this was unique, first one in the world, and you were saying that there may be others similar.
MR. STOW: Yeah, there are other science museums, or museums that emphasize nuclear energy, nuclear science.  For instance, there’s the Bradbury Museum.
MR. MCDANIEL: Be sure to look at me.
MR. STOW: For instance, there’s a museum in New Mexico, and a few others around the country, but this one is quite unique.  It’s fairly large. We have here currently 55,000 square feet total. So that’s a good, large museum.  About half of that is open to the public for display, and we cover all aspects of science, especially nuclear science, and the history of the Manhattan Project, which is of great interest to people of all ages, but especially to the adults who come through here.  They might have heard of Oak Ridge as the Secret City or something, and know little about it, and indeed it was a secret city in those early days. It’s a real draw to tourists who want to come here and learn more about the Second World War and the way it was brought to an end. 

MR. MCDANIEL: What kind of people have come through here now, I mean, do you have a lot of international folks?

MR. STOW: We get quite a few international folks, it’s a small percentage of the total.  Around 40 or 45% of the total are students, from the local areas, and from surrounding states.  We get kids in here from North Carolina, from Kentucky, from Georgia, and occasionally other states, and so we draw very heavily on that contingency, as part of our visitorship.  We get probably 35% of our attendees are tourists, who are traveling through. They might have seen something about the museum out on the highway. We have posters out there and signs, or they saw it in some of the travel brochures.  We get a fairly significant number of people who come through on tours, in other words, senior citizens tours, and the museum is a standard stop for those sorts.  So, we regularly get people from all 50 states, several foreign countries, Canada, Germany, England, and Russia. We seem to have gotten an awful lot of Russians recently, and they’re quite fascinated with what they see.

MR. MCDANIEL: And you have the whole, you tell the whole Oak Ridge story there as well? Tell me a little bit about that as well.
MR. STOW: Well, that’s an extremely popular part of the museum exhibitry.  The Oak Ridge story, and to some degree, the entire Manhattan Project story.  We concentrate, of course on the Oak Ridge part, and have a set of wonderful photographs that Ed Westcott took during his years here in the 1940’s.  If it were not for those photographs, we wouldn’t have a story to tell, to be frank with you.  The Oak Ridge story is fascinating. There was no city here before 1943, the government came in, bought up almost 100 square miles of land, moved people off immediately, within two weeks or so, and built these three large plants here, which enriched uranium and which served, one of them served as a pilot plant, or a semi-works, as it was called, for the giant plutonium producing reactors out at Hanford.  So I mean, we could go on and talk about early Oak Ridge to any extent, but…
MR. MCDANIEL: But still, I mean, the museum, that’s one of its main missions, that is, main exhibits, is to tell the Oak Ridge Story. 

MR. STOW: It is, and it’s an area that we would love to expand.  As a matter of fact, we have some plans, they’re nothing more than pie-in-the-sky plans right now, but it is an area that the tourists have said to us they want to see so much more about the Manhattan Project. So we have some thoughts as to how we can tell more of that story.  Hopefully sometime in the next several years those thoughts can be realized.

MR. MCDANIEL: What are some of the things you have displayed currently in the museum?  What are some of the things that kind of stand out?
MR. STOW: Well, in the Oak Ridge story room, people are fascinated by the calutron.  The calutron was the separator that was used at the Y-12 facility to separate and enrich uranium-235, and it was designed by Ernest Lawrence at the University of California, Berkley.  Matter of fact, Lawrence, who was a 1939 Nobel Prize winner, was here quite often during the war, to help fine-tune the calutrons, and to help redesign them, to make sure they were working.  That’s one of the more popular parts of the museum with regard to tourists, because, during the war years, they had to have abundant Labor to run the calutrons, it didn’t require highly intelligent or highly trained individuals, but it did require an awful lot of people. They hired over 13,000 high-school trained women to come in and run the calutrons day in and day out. They never told the women what they were doing, they just trained them to keep some, to turn knobs and to make sure that needles stayed between two extremes.  Indeed what they were doing was producing the uranium that went into the bomb that was dropped on Hiroshima in August of 1945, although they didn’t have any inkling of what they were doing.  That whole secrecy part, and the technology associated with separating the uranium isotopes is a very popular part of the museum right now.  We, last year in 2004, we actually turned about 25 different exhibits throughout the museum, ranging all the way from an exhibit of nuclear science on stamps to exhibitry associated with diesel engines, and everything else under the sun.  So the exhibits change through here on a very frequent basis.  

MR. MCDANIEL: What are some of the other things that you have for the community, besides the exhibits?  I know you all will occasionally sponsor talks or special event type things.

MR. STOW: Well we serve as one of the main venues for presentations and community events. As a matter of fact, the Friends of Oak Ridge National Lab typically have their annual lecture series over here at the museum in the evenings, and that’s open and free to the public, of course.  That lecture series consists of typically five or six hour-long talks given by people who, in many cases, grew up in the Oak Ridge community and went on to very professional and very successful careers. The friends of ORNL [Oak Ridge National Laboratory] brings them back for an hour long presentation, those are very popular, the museum is the host of that.  We have, every week- not every weekend, but on many weekends during the year, we have things like the bubble fest for the kids, and bridge-building contests and so on.  We are a home for Boy Scout and Girl Scout training.  We are the home for the ORICL [Oak Ridge Institute for Continued Learning] lectures.  So the museum really serves as a centerpiece, in many respects, for the entire community, and it’s a resource, is, perhaps the most valuable resource in the community.

MR. MCDANIEL: Let’s go away from the museum for a few minutes. I want to ask you a question. Maybe I should have prepared you, but you know enough about it that you can talk about it off the top of your head… 
MR. STOW: Ok.  
MR. MCDANIEL: …if you had to pick three individuals from the Lab, and the most significant, and who had significant impacts, either on nuclear energy, or other types of technology, innovation, research, who would they be?

MR. STOW: You want to limit me to three, huh?

MR. MCDANIEL: Yeah, give me your top three.
MR. STOW: Well, immediately, some of the early pioneers come to mind, Eugene Wigner, who was a Lab director at an early stage.  Wigner was a Hungarian mathematician, a physicist, who escaped Hitler, along with several others of his colleagues, came to this country, was intimately involved in the Manhattan Project in reactor design. As a matter of fact, it was Wigner’s thought processes that led to the design and construction of the reactors at Hanford, and the Graphite Reactor here at Oak Ridge.  So I have to say Eugene Wigner was a person who stood out in everybody’s mind as a true pioneer in nuclear science and technology, if you will.  He was apparently, I never met him, but he was apparently a fine individual, you know, a leading individual in all respects.  A second individual, and this will come as no surprise to you or anybody else, is Alvin Weinberg.  Weinberg was a colleague of Wigner’s, Weinberg grew up through the Manhattan Project, was very much involved, came to the Laboratory, Oak Ridge National Lab, at an early point in time.  He emerged at an early age as Director of the Laboratory, and Weinberg’s great contributions were his foresight, an ability to look forward and anticipate what science, technology, and society were going to need ten years, fifteen years, twenty years down the road.  He anticipated programs associated with global change, and energy resources, long before the Federal Government ever got involved in these studies.  Weinberg was very outspoken about the proper methods of waste disposal.  Oak Ridge National Lab, as any nuclear reactor facility will do, generates a significant amount of radioactive waste, both solid and liquid, and the Atomic Energy Commission, despite all that it said at the time, was not overly concerned about proper disposal of nuclear waste in those early years.  Weinberg was very outspoken about it and is on record as saying this is something that we need to spend more attention to.  So I really take my hat off to Alvin Weinberg, as a true leader. And a third person, and I’m sticking here to people who were Directors of the Laboratory, not because they were directors, but because they were so ingenious and insightful that they emerged as directors.  Third person would be Herman Postma.  Herman passed away about a year ago, very unfortunately.  But Herman was a physicist, started his career at Oak Ridge National Laboratory, came up through the ranks, and served as director of the Lab for 14 years, I believe.  He was responsible for so many things that are vital to the existence of the Laboratory today.  The technology transfer effort, which is emerging as a major part of the Lab effort today, was started under Herman’s directive.  The seed money proposal program, where an individual researcher can go and get money from the Laboratory overhead pool to undertake wild ideas that may lead to something big in the future.  The director’s research budget, where individuals from different divisions are brought together to undertake innovative creative scientific thinking, and initiatives, was something Herman started.  He started the alliance with the University of Tennessee, the Science Alliance.  He started community outreach activities. The Laboratory, prior to Postma’s tenure, had been kind of ultra-secret, if you will, and Herman saw the need to reach out to the community and get the Laboratory and the community involved. As a matter of fact, the bridge at Solway, over the Clinch River, has recently been named the Herman Postma Bridge, because of Herman’s ability to reach out and build bridges with other organizations.  So those are the three individuals, Wigner, Weinberg, and Postma.

MR. MCDANIEL: Good, I’m glad you did those, because all three are people that I want to touch on in this second half of the film.  I mean, I don’t have a lot of time to talk about individuals, but those are three definitely that I do want to at least mention and say why they were important, you know, especially when I’m talking about the Lab.  You know, it’s interesting…
[Break in video]

MR. MCDANIEL: What do you think are the, if you had to pick three, at the Lab now, if you had to pick three projects or discoveries, or that kind of science, as really standing out, what would they be?

MR. STOW: Well, certainly, the research done by the Russells, Liane and Bill Russell, on genomic research and mouse genetics, and so on, is one of the more well-recognized research areas that emerged at the Laboratory.  That work started, matter of fact, the original done on the effects of radiation on mice was started in ‘43 at the Laboratory.  Now the Russells came along in 1946 and set up a world-renowned, world-class research facility, where the effects of radiation on the…
MR. MCDANIEL: Hold on a second, I can hear somebody talking. Ok, go ahead.

MR. STOW: …where the effects of radiation on the genetic makeup of mice was undertaken, and of course the importance there is that if we understand…
MR. MCDANIEL: Ok, and we’re going to talk about some of the top items out at the Lab, that you thought were important. So, what would be the top projects or events or innovations, or discoveries that you would talk about.

MR. STOW: Well, that’s pretty hard to clearly define what the top ones are for a couple of reasons. One, because there have been so many outstanding achievements over the 60+ years, it’s really tough to pick out three and say that.
MR. MCDANIEL: Ok, and we’re still rolling, and so…
MR. STOW: Well, it’s pretty tough to identify the top three, for a couple of reasons.  One, because there have been so many outstanding achievements at Oak Ridge National Lab over the decades of its existence, that, to identify three is pretty tough.  Secondly, so many of the achievements are so interrelated that you don’t understand, it’s not easy to define the boundaries of what is an achievement.  But one area that I would really rate very highly is the development of reactor technology, starting with the Graphite Reactor that was built in 1943.  There have been a total of 14 or 15 reactors built at Oak Ridge National Lab, the most recent one being the High Flux Isotope Reactor, completed in about 1965.  But with the guidance of Alvin Weinberg and Eugene Wigner, and many other top scientists and engineers, reactors of all kinds have been built at ORNL. The technology that has risen out of that has been instrumental in the design of commercial power reactors, research reactor cells, where, in this country, around the world, and so on.  It’s appropriate that that be one of the top achievements because, of course, the first really producing reactor in the world was the Graphite Reactor, which produced grand quantities of plutonium in 1943, ‘44, and into ‘45.  It’s kind of interesting that Oak Ridge National Lab was known as Clinton Laboratories at the time, and was here as a temporary facility. The Graphite Reactor was its sole reason for being here, to produce small amounts of plutonium. Of course, as 1945 arose and it became evident that the war was going to be over at some point in the not-too-distant future…
MR. MCDANIEL: Stop for a second, fixing a string or something…
MR. STOW: …and as it became obvious that the Clinton Laboratories, back up, became obvious that the war was going to be over in the next couple of months or a year or so. Scientists and engineers realized that they had quite an investment in the Graphite Reactor, not only in dollars and material, but in technical expertise. So they began to look for reasons, as to why the Laboratory or Clinton Labs, ought to continue to exist. The fact that they had such investment here was the basis for making the decision that the Lab ought to continue into the later years.  So, you can look back and say that reactor technology is one of the strongest areas of technology at Oak Ridge National Lab, not only years after the war, but it actually owes its existence to the reactors and so on. So, that is very much one of the areas that I would rate as top of the list. Now, another area, and as I say, it’s very difficult to separate these, would be radioisotope production.  It was during the latter years of the war that the decision was made for Oak Ridge or Clinton Laboratories to continue to exist. One of the main reasons for that was the fact that they could produce radioisotopes that could not be produced anywhere else in the world at the time. That the production radioisotopes, for medical, for research purposes, for agricultural purposes, for basic research and everything else, was that springboard that kept the Laboratory alive.  Indeed, in 1946, the first shipment of radioisotopes out of the Graphite Reactor was made to a cancer hospital in St. Louis.  Eugene Wigner stood there and handed over those radioisotopes of the, of carbon-14, actually, to this hospital. That kicked off a decades-long program of radioisotope production, using not only the Graphite Reactor, but even as recently as, [inaudible], not long ago, the High Flux Isotope Reactor. Those radioisotopes have been used throughout the world for research purposes. In the medical profession, almost everybody who goes in for intricate examinations ends up with a CAT [Computed Axial Tomography] scan or an MRI [Magnetic Resonance Imaging] or something, which often uses and relies upon radioisotopes, and in fact, one can say that the technology that has grown out of the radioisotope program at Oak Ridge National Laboratory, has been effective in treating, they say well over 100,000,000 people throughout the world.  So, as one looks back on some of the achievements of Oak Ridge National Lab, not only the reactor technology itself, but also the application reactor technology to isotope production is another area that I would rate, way up there at the top.  I didn’t say much about the reactor technology itself, that’s not an area that I am personally that familiar with, but of these 14 or 15 different reactors that have been produced, they have examined all sorts of configuration of fuel, moderator, cooling systems, and so on, and that has formed the basis for reactor production and application throughout the world.

MR. MCDANIEL: Right, this is fine, that’s fine.  So, it’s just kind of a general overview anyway.  You know, that’s one of my big items, that’s one of my threes. You know, is the reactors, and the reactor development, not the whole project, so...  

MR. STOW: So you can go to individual experts, you know, and get what you need there.

MR. MCDANIEL: Yeah, if I need to, I sure will.  

MR. STOW: Ok.  Now, if you want me to continue to ramble on. A third area I would rate very highly here, would be the biogeochemical cycling studies of contaminates in the environment.  Now, there have been over the years, of course, very many different radionuclides and non-radiological contaminates produced at Oak Ridge National Laboratory, as well as elsewhere on the Oak Ridge Reservation.  In the mid 1950’s, the Laboratory took a proactive step to set up an ecology program.  They hired Stan Auerbach, who was a young ecologist from Northwestern University at the time.  Stan came here and set up, what eventually grew to be an internationally recognized program in ecology, which centered basically around the behavior movement of radionuclides and later other kinds of contaminates in the environment.  He had a wonderful laboratory at the Oak Ridge Reservation, where he could go out and look specifically at different radionuclides and how they behaved in the environment, how they were up taken by plants, by animals, how they were concentrated in the food chain. He was really able to get fundamental information on what we call today biogeochemical cycling of contaminates, and that program has grown over the decades, and is still very active today.  It has emerged as some of the fundamental work done on mercury in the environment, for instance.  Mercury is a well-known contaminate, and is highly toxic, if consumed in certain forms by the biota including man.  Work started on mercury behavior way back in the 1960’s, the early 1960’s, with some revolutionary observations on how mercury behaves, what valent state it’s most mobile in, and most toxic and so on.  That work has emerged (I’m screwing this up, you can piece things together, I’m thinking as I’m going along anyway) and that work was instrumental in the 1980’s when the mercury problem at Y-12 became so widely known.  Over the years, in the separation of lithium isotopes at Y-12 for nuclear weapons, they had used hundreds upon hundreds of tons of mercury, and much of that had gotten out into the environment into Poplar Creek and other areas. So the work that was done on biogeochemical cycling of mercury in the 1960’s and ‘70’s over at Oak Ridge National Lab could immediately be transferred to the Y-12 situation. Individuals like Steve Lindberg and Ralph Turner, and a few others, were very, very critical in the process of setting up studies to understand what happened to the mercury at Y-12, and secondarily, how to go about cleaning it up.  So there have been many applications of this biogeochemical cycling, that being one locally and one of national attention, as a matter of fact.  So those are three areas that I would say have really been very significant in the history of the Laboratory, reactor development and technology, the production of radioisotopes for medical and research purposes, and biogeochemical cycling studies behavior of contaminates in the environment.  Now, those are three that I kind of put high on the list, but there are so many others that deserve some mention. I mean, in most recent years, we’ve got the development and application of supercomputers to everything under the sun.  Oak Ridge National Lab really leads the nation and the world in some senses in that research area.  Another one, another area that the Lab has been a leader in is material science, and this grows directly out of some of the reactor technology work.  In other words, material science in my view, in my sense, means how do different materials, whether they be metals, or ceramics, or other materials behave under extreme conditions, such as in a reactor, where they’re being irradiated by neutrons and radiation to the point of where they may crack and go bad.  You can’t afford to have that in a reactor, and so the study of these materials over the years, which started actually back in the early days of the Graphite Reactor, with the behavior of aluminum and some other materials in high radiation fields, this whole area of research has emerged as a major one in the history of Oak Ridge National Lab. Indeed the division where most of this work has been done, the Metals and Ceramics Division is a world-renowned organization.  So, that’s another area that one could indeed rate very high, and I’m sure many people would.  If you have an artificial joint in your body, for instance, an artificial hip, you’re benefiting from material science that has gone on at Oak Ridge National Lab. Artificial hip joints are typically made of titanium, or many have been made of titanium, and they’ve had nitrogen ions implanted in the titanium, which gives it a better wear resistance while that hip joint is in you.  That’s material science, not only just what goes on in a reactor, but also more applied types of material science.  I think you’ll find that probably a lot of people rate that pretty highly too.  

MR. MCDANIEL: Did Clifford Shull, was his work in material science, I know he was a, he shared a Nobel Prize for neutron…
MR. STOW: For neutron, you know, I don’t know what, I would not put Shull in material science so much, although I have to admit, I’m not that intimately familiar. I know him as you do, as someone in neutron diffraction, and as long as we’re talking about things that have gone on in the Lab’s history, one of the cross-cutting words that continues to crop up, no matter what area you’re looking at, or almost no matter what area, is neutrons.  The Laboratory got its start because of neutrons in the Graphite Reactor producing plutonium. It went on, the radio isotopes are there because of neutrons, Clifford Shull’s work on neutron diffraction, obviously involved neutrons, and as you move to the more current activities in the laboratory, the Spallation Neutron Source, obviously involves neutrons.  So neutrons have been a very key ingredient of the Laboratory’s history, and I suspect they will continue to be a key ingredient.  The High Flux Isotope Reactor, the last reactor to be built in 1965 at ORNL, obviously involves neutrons, and the production of isotopes again.  So, that’s a cross-cutting issue that will show up as you begin to look into the excellent areas that ORNL has achieved over the years.

MR. MCDANIEL: Well, that’s great, that’s good.  Anything else you want to talk about there, some other areas?
MR. STOW: Do you want to get in, I mentioned this earlier, do you want to get into any issues involving waste disposal and environmental cleanup?

MR. MCDANIEL: Yeah, let’s talk about that a little bit.

MR. STOW: Ok, well, I can ramble a little bit on that if you like, or do you have specific questions.

MR. MCDANIEL: No, just whatever you think is important. 

MR. STOW: Ok, well, I’ll just ramble for a few minutes.  As we know, there are Department of Energy facilities throughout the country.  If one begins to look at waste disposal problems at these DOE facilities, you’ll find, and I think most people would agree, that the waste disposal problems are the most intense here at Oak Ridge.  Now their other areas, like Hanford, in the state of Washington, where they’ve got thousands of thousands of gallons of high-level waste, they’ve got more than we have here, but that’s in a desert environment.  Here, we’re in the very humid southeast with lots of rainfall, lots of population centers nearby, and a hydrogeology that is very, very complex.  So anything that gets in the ground can travel fairly great distances and can get in water supplies fairly easily.  So, as we look around at the Oak Ridge reservation and the different waste disposal issues, I think we’ll find that some of the greatest challenges are over at the Oak Ridge National Lab.  Now the hydrogeologic setting at ORNL is basically the same as it is at K-25 or Y-12, but the types of waste that they have at ORNL are some of the most contentious.  The ways in which waste has been disposed of are the most challenging at ORNL.  For instance, out of the Graphite Reactor and the Separations Building next door came some very high-level liquid nuclear waste, starting in 1943, I guess.  And, interestingly enough, and this is a story that is not widely known. In 1943, ‘44, and ‘45, the professionals at ORNL…
MR. MCDANIEL: You said there was a story.
MR. STOW: There was an interesting story involving this liquid nuclear waste that came out of the Graphite Reactor in the Separations Building, starting as early as late 1943.  During the war years, where the primary purpose was to produce some plutonium at Oak Ridge National Laboratory or Clinton Laboratories, one would think that there wasn’t much attention given to the proper management and handling of this liquid nuclear waste that came out of the Separations Building.  After all, that’s not why they were here, they were here to produce plutonium.  But, in checking the records, and we’ve got fairly complete documented history now, we find that in those war years, there was intense attention given to proper handling of liquid nuclear waste.  It ultimately ended up in the Clinch River, but diluted to such an extent that it was felt to be fairly safe at that point.  Now, by today’s standards, six decades later, of course, what they did back then was totally unacceptable by today’s standards. But by the standards of the ‘40’s, these individuals, and I could whip off their names, starting with the Laboratory Director Martin Whitaker, were intimately involved in the day-to-day proper management of that liquid waste.  If something went wrong in the waste disposal line, things were shut down until they were fixed.  There was none of this, “Well, we’ll just dump the stuff in the river and be done with it.”  We’ve uncovered a very interesting and very intimate story on this, which has been published and distributed.  The interesting part of it, in addition to the fact that they were very professional in the way they handled the waste in those years. The second interesting part is that when the Atomic Energy Commission came in in 1947, that level of intense interest diminished.  That’s when so many of the problems began to crop up, in the late 40’s and into the 1950’s.  As we look back on the disposal history at Oak Ridge National Lab now, decades later, we find that some interesting ways were developed and designed for the disposal of waste.  They had seepage pits, known as the pit and trench area, where this liquid waste was allowed to seep into the ground.  Now, some of that has gotten out into the environment, and that has proved to be a real test bed of activity with regard to some of these studies on biogeochemical cycling, which I mentioned earlier.  During the 1970’s, actually into the 1980’s, this liquid waste that has been so problematic was actually injected into the ground at Oak Ridge National Lab, 1000 feet down, process known as hydrofracture.  And the monitoring that went on in those operations is less than it was really desired.  We have yet to really know what the ultimate fate of those injected wastes are, they may show up again, 10, 20, 30 years down the road.  Because some of the wastes have half-lives of about 30 years, and so you have to go through about 10 half-lives in order to let this waste decay.  They’re actually some trans-uranic material with extremely long half-lives injected. So…
MR. MCDANIEL: Was this just a method of disposal, or was it a test?  Or was it an experiment?    

MR. STOW: It started out as kind of an experiment.  They tested it, back the, I think it was the late ‘50’s, and I think they had a test area where liquid waste was mixed with cement, it was injected down into the ground. They wanted to make sure that the waste material with the cement containing the waste, followed the bedding planes in the rock at 1000 feet down, and didn’t curve back up and come up to the surface.  So they verified that with a test experiment. Then some years later, they actually went into full-scale waste disposal production using the technology.  I don’t remember the numbers now, but there are thousands of thousands of curies of activity that have been injected into the ground over at ORNL.  That’s a unique problem, nowhere else in the world except possibly in Russia, has hydrofracture injection been used for nuclear waste disposal. 

MR. MCDANIEL: And it was done here.

MR. STOW: It was done right here.

MR. MCDANIEL: Or over on the reservation.
MR. STOW: That’s right.  So another difference that ORNL has in the area of waste disposal is, at least compared to K-25 and Y-12, is that at ORNL we’ve got a diversity of different radio isotopes that have to be disposed of that are fission products of immense diversity.  All the way from cesium-137 to strontium-90, both of which are very toxic to tritium, to cobalt-60, and so on.  There’s a whole suite of these things. So dealing with them, geochemically, and from a hydrologic standpoint is very complex, because each contaminate has its own behavior in the environment. So you can’t just come up with an artificial, uniform mix for handling all of them and treating all of them.  So we got this suite of fission products at Oak Ridge National Lab. If one goes to K-25 the disposal issues are quite different.  They handle uranium over there.  These are organics, if one goes to, and carcinogenic organics. If one goes to Y-12, you again have uranium as an issue for disposal, one has mercury, and carcinogenic organic compounds that have been put into the ground into seepage pits and so on.  So each of the different facilities has its own unique set of challenges, and I would contend that probably the disposal challenges at Oak Ridge National Lab are the most problematic of any.

MR. MCDANIEL: Because they are a more, more unusual…
MR. STOW: More unusual, more diverse…
MR. MCDANIEL: Diverse, possibly more toxic, I mean more, you know.
MR. STOW: You could, you could call them more toxic in many ways.  And they were disposed of in some unique ways, like the hydrofracture deep well injection technology.

MR. MCDANIEL: Now did they do that, that’s interesting because I’ve never heard of that before.  The deep well injection now, was that just done on the reservation, or was it done outside the reservation in the area, or…
MR. STOW: It was done on the reservation, but not far from the reservation boundary.  And, very honestly, we don’t know what the total lateral extent of the, and the impact is at 1000 feet.

MR. MCDANIEL: So did they mix it with concrete and send it down?

MR. STOW: Yeah, concrete and other additives.

MR. MCDANIEL: Right, but it went down 1000 feet, but then did they close it up, or did they have something that came to the surface.  

MR. STOW: No, it was closed. Well, they drilled a well, cased the well with metal, and cut a slot at 1000 feet in the metal. Then under pressure, you force this concrete and waste mixture down. It spreads out 1000 feet or so laterally, we don’t know how far exactly. Then they plug it with some clean cement, and then keep it under pressure until everything sets up.  But one of the problems is…
MR. MCDANIEL: So are those plugs still at surface level? With the clean cement?

MR. STOW: Well, the plug was actually down at depth.  And then a couple of months later, they come in, raise the injection cutting tool up, cut another hole in the well casing, inject more stuff, at a slightly shallower depth, let it sit for a matter of months…

MR. MCDANIEL: I see.
MR. STOW: Come back and repeat it again and again.  

MR. MCDANIEL: Oh, ok.  How many of those wells did they do, do you know?
MR. STOW: Well, there are two disposal wells.  The old hydrofracture and the new hydrofracture facility, as they’re called.  Then there were, I think, two experimental wells.  I may be off on that number exactly, I know there were two actual disposal wells.  

MR. MCDANIEL: And this was done in the ‘60’s?
MR. STOW: It was started in the 60’s as I recall, I know it went up into the early 1980’s, when the Lab had the C-SAT disposal process.

MR. MCDANIEL: Right, right, right.  Hmm, that’s interesting, never heard that.

MR. STOW: Yeah, if anything comes back and bites ORNL in the butt on its disposal, it’s going to be hydrofracture.  

MR. MCDANIEL: Right.
MR. STOW: And it may not be for a decade or two.

MR. MCDANIEL: Ok, is there anything else, you want to talk about?  Anything else?

MR. STOW: Well, I mean we could sit and talk, but I think I’ve gotten into enough things I don’t know anything about.

MR. MCDANIEL: Well, that’s fine, I’ve gotten plenty good stuff from you.  But you know, if there’s anything you want to add, we can add it.
MR. STOW: You know, I think I mentioned this, but I’ll raise it again as simply an important or interesting issue. That is that, when the Lab was originally set up, Clinton Laboratories, it was intended to only be here temporarily, and then shut down. Of course, fortunately, the decision was made to keep it here, because ORNL evolved into the leading R&D facility in the United States probably, certainly the leading government R&D facility, and perhaps even the leading facility in the entire world.  So think what might not have happened if the decision had been kept, to shut the place down after the war.  It’s one of those deals about when traveling down the road of life and you come to a fork in the road, take it. In other words, never miss an opportunity.  Fortunately, the leaders of the Lab back in ‘44 and ‘45 didn’t miss an opportunity.  And so, we have an interesting sideline.

MR. MCDANIEL: Absolutely.  OK!  All right!

MR. STOW: OK!

[End of Interview]
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