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MR. MCDANIEL: This is Keith McDaniel and today is April 7, 2015, and I am at my studio in Oak Ridge with Mr. Steve Stow and this is kind of a special interview for me because Steve is one of the folks, if kind of not the main "folk" who got this whole oral history project in Oak Ridge going some years ago. We'll talk about that later, but, Steve, thank you for taking time to sit down and talk with us.

MR. STOW: Well, my pleasure.

MR. MCDANIEL: Let's start at the beginning. Why don't you tell me where you were born and raised, something about your family?

MR. STOW: Well, I was born in 1940 in September, in, of all places, Oklahoma City, Oklahoma. Wonder how I ended up there, well, I didn't have much choice about it, but my father had taken a teaching position at the University of Oklahoma in the late 1930s. He taught classics in Greek and Latin and had graduated from the University of Chicago with his doctorate and everything and ended up in Oklahoma and that's where I came to life, so to speak.

MR. MCDANIEL: Ok.

MR. STOW: And I lived there for 12 years and my dad took a position at Vanderbilt University as head of the classics department, then I got hauled off from the hills of Oklahoma to Middle Tennessee.

MR. MCDANIEL: Oh, ok.
MR. STOW: And, at the time, I looked back, I loved Oklahoma. I thought that was heaven on earth.

MR. MCDANIEL: Really?
MR. STOW: Little did I know the difference at that point. (laughter)

MR. MCDANIEL: Sure, sure.
MR. STOW: So I grew up in Nashville, basically, through grade school and high school and then I went on to Vanderbilt myself for undergraduate degree in geology. And went from there on to Rice University in Houston.

MR. MCDANIEL: Ok.
MR. STOW: Got my Master's and doctorate.

MR. MCDANIEL: Ok. Now, did you have brothers or sisters?

MR. STOW: I've got a sister. She's eight or nine years younger than I am.

MR. MCDANIEL: Ok.
MR. STOW: She's in Nashville. Runs an art conservation studio there.

MR. MCDANIEL: Oh, ok. All right. So ... So did your dad eventually retire from Vanderbilt? Did he stay there the rest of his career?

MR. STOW:  He did. He retired at age 65 because at that point in time, and this was, of course, quite some time ago, there was forced retirement at 65. They don't have that anymore, now.

MR. MCDANIEL: Right.
MR. STOW: He was very unhappy about it, but he did. My parents continued to live in Nashville. My mother passed away several years ago at age 90 and my father lived until 97.

MR. MCDANIEL: Is that right? Now where in Nashville did you grow up? Where'd you go to high school?

MR. STOW: Green Hills, Hillsboro area ...

MR. MCDANIEL: Oh, yeah.
MR. STOW: ... which is south of Vanderbilt and south of downtown.

MR. MCDANIEL: Right, right ... Which is nice, that's a nice area ...
MR. STOW: It's a very nice area.

MR. MCDANIEL: ... of Nashville. So you ... When you graduated high school, you went to Vanderbilt yourself.
MR. STOW: I did.

MR. MCDANIEL: And got your bachelor's in geology.

MR. STOW: Geology.

MR. MCDANIEL: Geology. And then you went to Rice in, is that Houston?

MR. STOW: That's right.

MR. MCDANIEL: In Houston, and got your Master's and doctorate. And both of those in geology?

MR. STOW: Geology, geochemistry and I took a job in 1966, having graduated with my doctorate. Jobs were plentiful at that point. I ended up with Continental Oil Company in Ponca City, Oklahoma.

MR. MCDANIEL: Ok.
MR. STOW: Went back almost where I started ... (laughter)

MR. MCDANIEL: Right.
MR. STOW: ... twenty-six years earlier ...

MR. MCDANIEL: Sure.
MR. STOW: ... and I worked with Conoco three years in their research organization. Enjoyed it a good bit, but Oklahoma, north central Oklahoma was not the Garden of Eden that I remembered.

MR. MCDANIEL: You'd been spoiled by Nashville and Houston, hadn't you?

MR. STOW: Very much so. And so I took a teaching position at the University of Alabama in 1969.

MR. MCDANIEL: We won't hold that against you.
MR. STOW: Well, my blood's red and I got a red shirt on (laughter) 

MR. MCDANIEL: Exactly right.

MR. STOW: And I taught there for 11 years.

MR. MCDANIEL: Oh, did you?
MR. STOW: Was a tenured, full professor when I ended up moving to Oak Ridge.

MR. MCDANIEL: Oh, really? Now, why geology? Was that something you were always interested in?
MR. STOW: Yes. Good question. I don't have a good answer for it. My parents, both my parents, had doctors in classics and Greek and so on.

MR. MCDANIEL: Right.
MR. STOW: And I just never was drawn to that and I never told my parents this, but I very much appreciated the fact that they didn't try to force me into that discipline.

MR. MCDANIEL: Right.
MR. STOW: I have an appreciation for it now that I never had before, but I was more into dirt and rocks. I remember my parents, we'd go on weekend rides around Middle Tennessee and over into Georgia and Kentucky and they'd always let me stop and gather some rocks and dirt and ...

MR. MCDANIEL: Well, they realized that was your interest and ...
MR. STOW: Yeah.

MR. MCDANIEL: ... let you pursue it, I guess.
MR. STOW: They did and I appreciated that.

MR. MCDANIEL: And they probably, I'm fairly certain that it was expected of you to go ahead and go to school and to at least get some advanced degrees since that's the family you came from.

MR. STOW: Well, yes, it was expected, I guess, by my parents, although they never forced me to that.

MR. MCDANIEL: Right.
MR. STOW: But at that time, in order to get a decent job, you had to have an advanced degree in geology.

MR. MCDANIEL: Right.
MR. STOW: And that could be a Master's in some cases but I stuck it out for the doctorate and, about that time, the draft board was after me anyway. Stayed in school, I stayed ahead of the draft board. (laughter)

MR. MCDANIEL: Yeah, exactly, exactly. So, what did you, what year did you say you finished your doctorate?

MR. STOW: Nineteen-sixty-six.

MR. MCDANIEL: Sixty-six. And that's when you went back to Oklahoma to work for Conoco, so ...

MR. STOW: That's right.

MR. MCDANIEL: So, you worked in Oklahoma and you ended up, you ended up in Alabama, teaching.

MR. STOW: At Tuscaloosa.

MR. MCDANIEL: At Tuscaloosa, teaching. And then you came to Oak Ridge. How did that come about?

MR. STOW: Well, it's a simple, straight-forward answer to it. I was a tenured full professor at the University of Alabama ...

MR. MCDANIEL: Excuse me, Steve. Straighten up just a little bit. You look better if you sit a little straighter. There you go, thank you.

MR. STOW: I was a tenured, full professor at the University of Alabama and, therefore, set for life as far as the position goes.

MR. MCDANIEL: Sure.
MR. STOW: As long as I didn't mess up royally.

MR. MCDANIEL: Right.
MR. STOW: And I got a phone call one day from Oak Ridge and the guy on the other end was a fellow named Stanley Auerbach.

MR. MCDANIEL: Ok.
MR. STOW: And I didn't know Auerbach from Adam, at the time. But he introduced himself, said he was Director of the Environmental Sciences Division and my name had been mentioned as a possible senior geologist that might fill a position they were looking at at Oak Ridge National Lab. Would I be interested? And I thought about it and I said, "Well, here I am, 40 years old, a tenured, full professor. I could keep going like this for 25 more years or I can switch jobs and if I'm ever going to switch, this is the time to do it."

MR. MCDANIEL: Sure.
MR. STOW: And, very frankly, my expertise was more in management and hiring and personnel interactions than it was in high-powered research so I didn't feel that I wanted to spend 25 more years looking for research money every year, and every summer and so on.

MR. MCDANIEL: Right.
MR. STOW: So I came up here, interviewed and here we are. (laughter)

MR. MCDANIEL: Now, were you married at the time?
MR. STOW: I was.

MR. MCDANIEL: Did you have children or ...?

MR. STOW: Had two children, well, actually, one, I guess, at that point.

MR. MCDANIEL: Right.
MR. STOW: And my wife was very much opposed to coming up to Oak Ridge because she was afraid that it was a nuclear facility and that it is the middle of the Cold War ...

MR. MCDANIEL: Right.
MR. STOW: ... and that Russians would drop a bomb on Oak Ridge and I showed her that wouldn't happen and, fortunately, it didn't.

MR. MCDANIEL: Fortunately, it didn't. (laughter) That's true. We're still here, so ... So, you came up and what year was that when you came to Oak Ridge?

MR. STOW: That was 1980.

MR. MCDANIEL: Ok.
MR. STOW: So I'm a relative newcomer.

MR. MCDANIEL: Yeah, yeah.
MR. STOW: Compared to many people. And the job that our boss described to me which I interviewed for was a management job in charge of certain aspects of waste management up here.

MR. MCDANIEL: Ok.
MR. STOW: Oak Ridge, as I've learned in more recent years, was a center, of course, in the Manhattan Project for nuclear weapons that were used in the war. And, as a result of the production of the nuclear weapons and all the activities that've gone on non-nuc... non-weapon related over the years, there's a tremendous amount of waste material that's been generated and disposed of and we may want to go into that a little bit later.

MR. MCDANIEL: Sure, absolutely.
MR. STOW: But contamination issues and releases of waste material into the environment beyond the edges of Oak Ridge are significant issues and the government's spending literally tens of billions of dollars now to correct those oversights of the past.

MR. MCDANIEL: Sure.
MR. STOW: So they needed somebody with either science or geology or geochemistry background and I was brought up here to manage a part of that.

MR. MCDANIEL: Right, right, so, talk about that a little bit. Talk about what you found when you came here and what some of the challenges were that had to be faced by the Lab and the community and the whole area.

MR. STOW: Well, we could go on for a long time ...

MR. MCDANIEL: Well, I know that, but you're kind of an expert on that. I mean, you know, you really, at least you were in the trenches there in the ... on addressing some of the environmental issues, legacy issues.

MR. STOW: Well, actually, the job I was brought here to do, and I'll come back to the local issues, was to manage the Oak Ridge site of the national effort to site a waste repository.

MR. MCDANIEL: Ok.

MR. STOW: And at that point the government was very actively involved and looking for a place, Nevada, West Texas, New Mexico, state of Washington, perhaps other places where they could take the commercial nuclear waste out of the power plants and put that waste material into the ground and permanently stabilize it there.

MR. MCDANIEL: Sure.
MR. STOW: We never have really gotten to that point but it's mainly for political reasons than for technical reasons we hadn't gotten ...

MR. MCDANIEL: Sure.
MR. STOW: ... a long way along those lines but I was brought up here to manage the Oak Ridge site of that. That was a real challenge which the government still faces because we're accumulating waste material at pretty high rates coming out of nuclear reactors ...

MR. MCDANIEL: Right.
MR. STOW: ... here in Tennessee, everywhere, and we don't have a place to put that.

MR. MCDANIEL: Right.
MR. STOW: And it's interesting, the Atomic Energy Commission, in 1955, got looking into that particular issue ...

MR. MCDANIEL: Right.
MR. STOW: ... and here we are, 60, 70 years later and have not yet resolved the issue.

MR. MCDANIEL: Yep.
MR. STOW: So, I came up here to do that and that went OK for a couple of years and then I got more and more involved in some of the local, on-site contamination disposal issues, not that associated with nuclear waste repository, but more of the local stuff.

MR. MCDANIEL: Sure.
MR. STOW: And came to realize fairly quickly that the Department of Energy has some very widespread contamination issues across the country at Hanford in Washington state, Los Alamos in New Mexico, Savannah River up in South Carolina, Argonne in Illinois and so on. We could go on and on naming these places. But among all the different places that waste has been disposed of throughout the United States by the Atomic Energy Commission and then, now, the Department of Energy, Oak Ridge is the most complicated of any. And if General Leslie Groves, who headed up the Manhattan Project in the early 1940s, had known better, he wouldn't have picked Oak Ridge as the site for ...

MR. MCDANIEL: Right. (laughter)

MR. STOW: ... the Manhattan Project.

MR. MCDANIEL: Sure.
MR. STOW: But he did and we end up with some fairly complex waste-related issues. The reason for that, from a technical and social perspective, is that Oak Ridge, as a physical site, is geologically the most complex of any of the Department of Energy sites anywhere in the United States. If fractured, there are porous rocks down there, there's a lot of groundwater, there's a lot of surface water, there are nearby population centers downstream that depend upon surface water. We have generated at X-10, Y-12 and K-25 over the years the world's greatest diversity of nuclear and hazardous and chemical waste materials that you can imagine.

MR. MCDANIEL: Sure.
MR. STOW: More so than at any other Department of Energy site anywhere in the United States. You couple all these factors together -- the diversity of waste, the complexity of the geology and the hydrology, the nearby population centers, the fact that we have high degrees of rainfall -- put all those together and we've got the greatest challenges here at Oak Ridge of any Department of Energy site anywhere in the country. And we're spending literally billions upon billions of dollars to clean those sites up or to at least stabilize them and keep releases out of the environment.

MR. MCDANIEL: And it will take, I mean, that will be an ongoing thing, won't it?

MR. STOW: It will be. There are some dates that DOE generally looks at in the future, 19... or 2040 ...

MR. MCDANIEL: Yeah. 

MR. STOW: ... or 2050 or whatever, those dates always seem to slide.

MR. MCDANIEL: Sure.
MR. STOW: So it may be ongoing for a lot longer than you or I are around.

MR. MCDANIEL: Exactly, exactly. Huh. Well give me some examples of some of those issues, if you don't mind.
MR. STOW: Well, for instance, at ORNL, that's where the Graphite Reactor was built in 1943 in order to learn how to produce plutonium.

MR. MCDANIEL: Right.
MR. STOW: And, as a result of that effort and all the reactors that have come on since, which are mainly research reactors, there's been a tremendous amount of hazardous radioactive waste generated. I mean, in this case we call the stuff that has been generated, for the most part, fission products. In other words, when a uranium atom, for instance, is hit with a neutron, it breaks apart, produces radioactivity and waste materials that are highly radioactive which are fission products.

MR. MCDANIEL: Right.
MR. STOW: Strontium-90 is one of them, cesium-137 is another one and those have been recovered in, to a large degree, in liquid form and disposed of. They were disposed of originally in the 1940s by putting them into the Clinch River.

MR. MCDANIEL: Right.
MR. STOW: Letting them be diluted there. And that's another story that we may want to come back to because it turns out that the scientists and engineers in 1943 and '44, '45 that were here to learn how to produce plutonium in a reactor, turns out that they also were very well attuned to the need for proper waste disposal.

MR. MCDANIEL: Is that right?
MR. STOW: Very ... It's a surprising thing that we'll come back to ...

MR. MCDANIEL: Sure, sure.
MR. STOW: if you like, shortly. But anyway, we generated at ORNL, or X-10 as it was known, a large amount of fission products which are very radioactive, fairly mobile in the environment and can get into the biological systems, including humans, fairly easily. And so, that's somewhat unique to the DOE system. They have similar problems at Hanford and Savannah River lab but it's not a universally bad problem, but it certainly is here. At Y-12, another example, over the years, in the 1950s, they used a tremendous amount of mercury.

MR. MCDANIEL: Right.
MR. STOW: Which we all know to be highly toxic. And they used that to separate lithium isotopes for hydrogen bombs. But that mercury was not handled very well and incredible amounts of that had gotten into the soil and the bedrock and into the environment and the mercury contamination at Y-12 is truly unique. Nowhere else in the United States is a similar mercury contamination problem found anywhere.

MR. MCDANIEL: Sure.
MR. STOW: And at K-25, a third of the facilities here, they had to dispose of chromium. It's highly toxic. And enriched uranium.

MR. MCDANIEL: Right.
MR. STOW: And so each of the facilities has some unique characteristics to its waste disposal. And we've had to handle all of these under the rubric of Oak Ridge, the Oak Ridge problem.

MR. MCDANIEL: Right, right.
MR. STOW: At other DOE facilities, they've got their own set of problems, but they're not quite so complex and diverse as here at Oak Ridge.

MR. MCDANIEL: Well, we had three, three different centers doing different things, basically.
MR. STOW: Doing different things.

MR. MCDANIEL: All within a, you know, 15 mile radius or 10 mile radius, so ...
MR. STOW: And getting rid of the waste material, for instance, at Y-12, they used to take the liquid waste and put it in some ponds that were there on site.

MR. MCDANIEL: Right.
MR. STOW: And I remember hearing one old-timer say, "These are the best disposal ponds ever in the world because they never fill up." (laughter)

MR. MCDANIEL: Yeah.
MR. STOW: And they never filled up because the waste was really going in to the underlying cave system under Y-12 and migrating off-site and that's one of our problems today.

MR. MCDANIEL: Right, right, right ... Exactly, exactly.
MR. STOW: And then another unique situation, which I'll touch on briefly or to whatever extent you'd like. That liquid waste, it's pretty high level waste and they started generating it in 1943 ...

MR. MCDANIEL: Right.
MR. STOW: ... when the Graphite Reactor started up. They got rid of it originally, as I said, by putting it into ponds and letting it seep into the river and be diluted.

MR. MCDANIEL: Right.
MR. STOW: Then they said, well this isn't the best way to get rid of this stuff and so, in the late 1940s, early 1950s, they took that liquid waste and put it into seepage ponds and let it seep into the ground in the Oak Ridge National Lab area. And they realized that that wasn't very good either because some of those wastes were getting off into the Clinch River and Tennessee River system and so on. And so they came up with another method of disposal called hydrofracture where the liquid wastes were mixed with cement and clay in order to absorb some of the waste material, mixed into a slurry and injected down a well a thousand feet into the ground, into a shale formation.

MR. MCDANIEL: Right.
MR. STOW: And, at least in theory, the cement that was mixed with the waste spread out in a pancake-like fashion from the injection well and set up, as cement is prone to do, and immobilize the waste materials.

MR. MCDANIEL: Right.
MR. STOW: Which didn't work quite that well, though they didn't know that for a long, long time. So we disposed of literally millions upon millions of gallons of very liquid, pretty high level nuclear waste into the ground here through the process of hydrofracture and didn't really have much control over that. There was no regulatory control until the 1980s, mid-1980s when the Environment Protection Agency kind of got upset about what was going on and we had to shut down the hydrofracture operations.

MR. MCDANIEL: Right.
MR. STOW: And today there are some off-site contamination problems on private land that might be related back to that hydrofracture operation.

MR. MCDANIEL: Sure, sure.
MR. STOW: So, that's another unique disposal method that has not been used anywhere else in the DOE system for disposal, well, in any system, I guess, for disposal of liquid nuclear waste.

MR. MCDANIEL: What ... You know, all the things that you talked about, all those different methods and everything, you know, they ... what do you think is the, is the -- I don't want to say, "result," but -- the impact that it has on the community, on the area? I mean, and how long do you think that impact will be?
MR. STOW: (clears throat) That's a good question. Certainly, the Oak Ridge community has, for the most part, grown up with nuclear this and that ...

MR. MCDANIEL: Sure.
MR. STOW: ... including nuclear waste, and the Oak Ridge community, I think, is probably more accepting of the issues that have occurred over the years. Not to say that they're totally receptive to it, but more receptive than the non-nuclear community ...

MR. MCDANIEL: It's just part of doing business.

MR. STOW: Part of doing business to them.

MR. MCDANIEL: Yeah, yeah, yeah ...
MR. STOW: Doesn't make it any better but ...

MR. MCDANIEL: Right. That's part of it.
MR. STOW: The impact, however, has been significant. You can't quantify this, but if one goes out beyond the Oak Ridge community, and mutters the word, "nuclear" or "radioactive," the reaction is, "Oh, no!"

MR. MCDANIEL: Yeah.
MR. STOW: "No, we can't have that!"

MR. MCDANIEL: Sure.
MR. STOW: And one of the reasons that reaction occurs is that there are well-known and very expensive and very challenging waste disposal issues such as I've briefly noted here.

MR. MCDANIEL: Right, right.
MR. STOW: So, there's a very negative impact, I would say, nationwide and even regionally, to some degree because of the nuclear contamination.

MR. MCDANIEL: Right, right.
MR. STOW: And, of course, the first exposure that the world, or the United States had anything nuclear was the explosion of the two atomic bombs in 1945. And the devastation from those bombs was immense. Now, you can argue, and perhaps rightfully so, that using the bombs saved millions of lives and not only the Americans and Allied forces, but Japanese also because it brought war to an end. So that's the price you pay, but nevertheless, the nuclear cloud of doom kind of hangs there anytime the public hears of nuclear and the waste disposal issues and then a big part of that, and will continue to be.

MR. MCDANIEL: And that's, as you said earlier, the waste disposal issues are not so much technical as they are political because nobody wants that in their backyard.
MR. STOW: Nobody wants it in their backyard.

MR. MCDANIEL: So. 

MR. STOW: And that's, from a national standpoint, one of the reasons why we've not found a nuclear waste repository for that waste that has been generated at nuclear reactors across the country.

MR. MCDANIEL: What's happening to that waste now?
MR. STOW: Just sitting there.

MR. MCDANIEL: Where? Just sitting at the ... 

MR. STOW: At the nuclear reactors.

MR. MCDANIEL: Really?
MR. STOW: They take the depleted containers, canisters of nuclear material ...

MR. MCDANIEL: Right.
MR. STOW: ... that are depleted in the uranium-235 or the plutonium that's used to generate heat, which produces steam ...

MR. MCDANIEL: Right.
MR. STOW: ... which produces electricity, and they have to store them on-site in, under water.

MR. MCDANIEL: Oh, ok.
MR. STOW: And the storage capacity at nuclear reactors is approaching its limit.

MR. MCDANIEL: Sure.
MR. STOW: And, my personal view is that the Nevada Test Site out there in the state of Nevada at Yucca Mountain ...

MR. MCDANIEL: Yucca Mountain.
MR. STOW: ... would be the premier, the safest technically, place to put the nuclear waste.

MR. MCDANIEL: Sure.
MR. STOW: But, for political reasons, that just has never happened.

MR. MCDANIEL: Because the Nevada Test Site was where they tested the nuclear weapons.

MR. STOW: That was one of the sites, yes.

MR. MCDANIEL: One site.
MR. STOW: I mean, there's a large tract of land in the desert out there that's been used for nuclear explosions for decades. No longer, because we don't allow that, those explosions to occur.

MR. MCDANIEL: Sure, sure, sure ...
MR. STOW: But it was used for decades for testing nuclear of weapons and explosions.

MR. MCDANIEL: Right.
MR. STOW: And it's contaminated. There's little, if any, water around there, there are very few people. It's, the I guess, ideal place for disposing of nuclear material.

MR. MCDANIEL: You know, I always heard dilution is the solution. Is that what... ? Is that a saying? The solution is dilution?
MR. STOW: Dilution is the solution to the problem, right? To some degree, yeah. And that carries me back to the way they disposed of nuclear waste starting in 1943.

MR. MCDANIEL: Yeah, yeah, yeah ...
MR. STOW: That was in the middle of the war. The Manhattan Project had resulted in the establishment of Oak Ridge, Hanford in the state of Washington and Los Alamos. And here at Oak Ridge, they were producing liquid nuclear waste out of the Graphite Reactor or out of the process that went on in the reactor.

MR. MCDANIEL: Sure.
MR. STOW: And the individuals at, it was known as Clinton Laboratories at the time, now Oak Ridge National Lab.

MR. MCDANIEL: Right.
MR. STOW: The individuals that were in charge of all that, their job was to learn how to produce plutonium.

MR. MCDANIEL: Right.
MR. STOW: As a fuel for a bomb. And you'd think that that's all that they concentrated on and that the disposal of the waste from this process of producing plutonium was secondary or even ignored because their job was to get the plutonium to build a bomb which went on at Los Alamos, to end the war.

MR. MCDANIEL: Right.
MR. STOW: And, indeed, we, couple of years ago, in digging into the records over in Laboratory Records which is where they keep all the records of the Laboratory dating back to its original establishment in 1942.

MR. MCDANIEL: Right.
MR. STOW: As an outgrowth of the University of Chicago. Digging into those records, we found that, my goodness, the Laboratory director is by the name of Martin Whitaker, equivalent in many regards to Alvin Weinberg, who came along later ...

MR. MCDANIEL: Sure.
MR. STOW: ... and Thom Mason, who's the laboratory director. He was originally involved in the waste disposal issues and all of his henchmen were. I say, "henchmen" because there were no women involved at that time.

MR. MCDANIEL: Right, right ...
MR. STOW: But names of individuals involved who have ended up as being very prestigious in scientific circles after the war. They were all intimately involved in the waste management and, of course, their method of waste management then was just dilution is the solution to the pollution.

MR. MCDANIEL: Right.
MR. STOW: They released the liquid waste into the ... into holding ponds in White Oak Lake and then into the Clinch River but they were very, very careful about how they did that. And that they did not exceed certain release limits that were biologically established.

MR. MCDANIEL: Sure.
MR. STOW: And this went on during the height of the activity here in 1943, '44, and 45.

MR. MCDANIEL: Wow.
MR. STOW: And, it's an amazing story when you dig into the old, yellow onion skin copies of papers that you can barely read because they, they didn't have copy machines back then ...

MR. MCDANIEL: Right, right ...
MR. STOW: ... of course, and so everything was done with carbon paper. 

MR. MCDANIEL: Yep.
MR. STOW: And they had to have 10 and 12 copies many times, so some of those copies that were at the end of the stack ...

MR. MCDANIEL: Sure.
MR. STOW: ... number 10, 11 or 12, ended up in lab records as the record copy you can barely read. Because you read in there and, my goodness, these guys were spending a significant amount of their time managing the disposal of the waste into the river. Now, we wouldn't allow that today, but back then, there was no EPA, there was no ... there were no fines for disposing of materials. They didn't even know what all the radionuclides were, and here they were not only producing plutonium to end the war but very actively and very proactively, managing that liquid nuclear waste disposal problem.

MR. MCDANIEL: And were they, were they doing that because they truly believed that was the best technology available at the time and was it the best knowledge?
MR. STOW: It was ...

MR. MCDANIEL: That's what I ...
MR. STOW: ... the best knowledge ...

MR. MCDANIEL: Yeah.
MR. STOW: And things that they developed as a method of monitoring the nuclear waste, like biological monitoring, is done today routinely, not only here at Oak Ridge but throughout the entire world.

MR. MCDANIEL: Yep.
MR. STOW: And, at that time, they were taking samples of fish and other freshwater species and biologically monitoring the uptake of radionuclides. So they were cutting, on the cutting edge of the science, if you will.

MR. MCDANIEL: Sure, sure.
MR. STOW: And it was, indeed, the best method known anywhere in the world. 

MR. MCDANIEL: Right.
MR. STOW: And why they did that's because they were very high level professionals. One of the individuals involved was Glenn Seaborg. Now, Glenn Seaborg's name might not mean a lot to various people but anyone in the nuclear field would know him.

MR. MCDANIEL: Sure.
MR. STOW: He was, without question, the premier chemist of the last century. He discovered, or co-discovered, 10 elements in the periodic table and was Chancellor of the University of California, Nobel Prize winner and so on.

MR. MCDANIEL: Sure.
MR. STOW: We could go on talking about Seaborg's accomplishments for a long time but he was intimately involved day-by-day in the management of the nuclear waste materials. And others of his caliber also. And why they did that? I've wondered about that. That's... these guys were consummate professionals.

MR. MCDANIEL: Right.
MR. STOW: They were not just production people. They had a professional instinct instilled in them that led them to be ...

MR. MCDANIEL: Responsible.
MR. STOW: Responsible and honest. There are records in the Lab records files here of where responsibility is demonstrated so beautifully. There's Harrison Brown, another individual who wasn't of the caliber of Seaborg, but he went on to a very prominent career. He accidentally left a valve open on some of the tanks that accumulated liquid nuclear waste and 90 gallons or so got into the river system. It was a bunch at the time.

MR. MCDANIEL: Sure.
MR. STOW: And when they found this, Harrison Brown stepped up to the plate and he said, "I did that. I'm responsible."

MR. MCDANIEL: Right.
MR. STOW: "It was oversight on my part." And you wouldn't find people like that today, necessarily, who would step forth and admit to a fault like that.

MR. MCDANIEL: Sure, sure ...
MR. STOW: So they were responsible, they were honest, they were trustworthy and they had all of these qualities that we revere very greatly today in managers. 

MR. MCDANIEL: Sure.
MR. STOW: And it's only been in the last couple of years that we've realized how professional these guys were in the early to mid-'40s.

MR. MCDANIEL: Right, right. Here in Oak Ridge.
MR. STOW: Here in Oak Ridge.

MR. MCDANIEL: That's amazing.
MR. STOW: And the same, as far as we can tell, did not occur at Y-12 or K-25. They did at ORNL, or Clinton Laboratories.

MR. MCDANIEL: Sure.
MR. STOW: And that was the different ... the different grade of person over there.

MR. MCDANIEL: Right, right, right, exactly ...

MR. STOW: We've written this up. Makes a fairly interesting story, well documented. No one has ever taken issue with it.

MR. MCDANIEL: Right.
MR. STOW: And after we wrote it up several years ago, I was sitting in my office one day and the phone rang. And it was Alvin Weinberg.

MR. MCDANIEL: Oh, is that right?
MR. STOW: Alvin Weinberg didn't know me from Adam, at the time.

MR. MCDANIEL: Uh-huh, sure.
MR. STOW: And he had come here in the mid '40s and was, has always said that he wished he had paid more attention to the waste disposal issues ...

MR. MCDANIEL: Right.
MR. STOW: ... at those times. He ... The system didn't appreciate the magnitude of those issues.

MR. MCDANIEL: Right.
MR. STOW: But he talked to me for quite some time about this early revelation that Seaborg and others had handled things in a very professional style, at least by the standards of the time.

MR. MCDANIEL: Right.
MR. STOW: And it was a wonderful recognition on the part of Alvin and I enjoyed it very much. Then another time my phone rang and it was Glenn Seaborg.

MR. MCDANIEL: Is that right?
MR. STOW: And he's passed away now, but this booming voice came over the phone ... Well, the phone rang and I picked it up and a lady on the other end confirmed who I was and she said, "Please hold for Dr. Seaborg." I thought, Oh, my goodness. (laughter)

MR. MCDANIEL: Uh-huh.
MR. STOW: And comes this booming voice. He was, perhaps, 90 years old at the time and we talked for literally 20 or 30 minutes.

MR. MCDANIEL: Really?
MR. STOW: And he was very ...

MR. MCDANIEL: He had, he had read your report.
MR. STOW: He had read the report and he had only good things to say. Really made me feel good.

MR. MCDANIEL: Oh, I bet. I bet. My goodness, how to ... to have someone that ... to have a legend like that, you know.
MR. STOW: But, and I'd be failing if I didn't take the next step, here.

MR. MCDANIEL: Ok.
MR. STOW: This proactive, responsible managing of liquid nuclear waste, either here at ORNL or at Clinton Laboratories ...

MR. MCDANIEL: Right.
MR. STOW: ... and it occurred through the, up until 1946 or so.

MR. MCDANIEL: Right.
MR. STOW: And then the Atomic Energy Commission was founded.

MR. MCDANIEL: Really.

MR. STOW: And the Atomic Energy Commission, which came into existence in, I guess, January of '47, had responsible, had responsibility for everything nuclear including waste disposal.

MR. MCDANIEL: Right.
MR. STOW: But they also had responsibility for nuclear power.

MR. MCDANIEL: Ok.
MR. STOW: In selling nuclear power to the public and to the population in general.

MR. MCDANIEL: Sure.
MR. STOW: Two conflicting objectives.

MR. MCDANIEL: Yep.
MR. STOW: How do we sell nuclear power but how do we deal with the waste material that comes out the rear end of the nuclear power system?

MR. MCDANIEL: Sure.
MR. STOW: And they put more emphasis on selling nuclear power than they did on dealing with the waste disposal issues. And, as a result, the waste disposal efforts in the late 1940s and into the '50s were perhaps handled in a less-than-totally-responsible fashion by the Atomic Energy Commission.

MR. MCDANIEL: Right, right, right ...
MR. STOW: And that's one reason why we have the problems today.

MR. MCDANIEL: Exactly, exactly. Well, my goodness. That's a great story.

MR. STOW: And, of course, it was into the 1970s that the Atomic Energy Commission was split, administratively, and the Nuclear Regulatory Commission was established along with ERDA, the Energy Research and Advisory ...

MR. MCDANIEL: Something, right, ERDA. Which is now DOE
MR. STOW: And ... which is now the Department of Energy.

MR. MCDANIEL: Right.
MR. STOW: And that separated that disposal issue from the nuclear power generation issue. But that was all the way into the 1970s that that occurred. But we went for a long time with waste disposal being handled within the AEC, Atomic Energy Commission, system, but being handled mostly at the local level.

MR. MCDANIEL: Right.
MR. STOW: And the national headquarters of AEC kind of said, well, we're selling nuclear power and we'll ... turn our back a little bit on the waste disposal.

MR. MCDANIEL: And it wasn't really until the '80s when people went, Uh-oh, what have we done for the last 40 years?
MR. STOW: That's when the ...

MR. MCDANIEL: Saying we better, we better do something.

MR. STOW: ... Environmental Protection Agency, the EPA got involved.

MR. MCDANIEL: Sure.
MR. STOW: And the legislation associated with hazardous waste was then applied to the Department of Energy's system and, as you say, that's when things really began to heat up.

MR. MCDANIEL: Sure.
MR. STOW: And large amounts of money and effort have been spent on cleaning up the sins of the past.

MR. MCDANIEL: Sure, sure, exactly, exactly.
MR. STOW: Too bad that philosophy and responsible nature of the mid 1940s couldn't have persisted longer.

MR. MCDANIEL: Exactly, exactly. Well, good, that's great. Good talk about that.

MR. STOW: Told you more than you ever wanted to know about it.

MR. MCDANIEL: No, no, no, that's great. I mean, that's a great, it's great that you did the research or you found those, you know, those reports and you wrote that. It's a nice perspective on what was happening in Oak Ridge in, during the Manhattan Project. It was scientific.

MR. STOW: It was a unique perspective, I'll grant you that.

MR. MCDANIEL: Yes. Yeah, yeah, so ... Well, good. So you ... So you stayed at the Lab. Continue on your Lab career.

MR. STOW: Well, I came here to manage the high level nuclear waste activities.

MR. MCDANIEL: Right.
MR. STOW: That persisted for two or three years.

MR. MCDANIEL: Right.
MR. STOW: So, I got more into local, on-site contamination disposal issues. I took on a line management position as a section head, Environmental Sciences. We hired a large number of earth scientists -- geologists, geochemists, hydrologists -- and, in fact, we built up a cadre of almost a hundred on-site earth scientists ...

MR. MCDANIEL: Wow.
MR. STOW: ... dealing, for the most part, with waste disposal issues. Then the decision was made later, I guess, around 1988, 1990, to bring in another corporation to handle the waste disposal issues.

MR. MCDANIEL: Right.
MR. STOW: And many of those we hired stayed on but many went elsewhere.

MR. MCDANIEL: Right.
MR. STOW: And then, I got off into, ultimately, into the 1990s, the ethics officer position came open. We were run by Lockheed-Martin at the time. As you know, there are these private contractors that run the DOE facilities across the country and here it was Lockheed-Martin at that time and Martin-Marietta before that.

MR. MCDANIEL: Right.
MR. STOW: Union Carbide before that. And Lockheed-Martin had a very strict, very formal ethics program because they were a contractor in the Department of Defense and there were a lot of ethical infraction... well, I shouldn't say it like that, but ...

MR. MCDANIEL: Right. Lots of things to keep your eyes on, to make sure of. Right.
MR. STOW: Yeah, that's a good way to put it.

MR. MCDANIEL: Yeah.
MR. STOW: And so they needed a person here at ORNL to handle the ethics program and I got picked to do that and that went on for several years. And then, when that eventually waned after six years, I took on the management of the American Museum of Science and Energy, AMSE here in Oak Ridge.

MR. MCDANIEL: Right.
MR. STOW: And enjoyed that for three years and then retired.

MR. MCDANIEL: And then you retired. So. But, let's talk about, with the, with some of the time that we've got left, let's talk a little bit about the oral history project. We mentioned that from the very beginning. This is the, you know, Center for Oak Ridge Oral History project that we're doing now, but you, when, I guess, you were at AMSE or even before you were at AMSE, you became very interested in this. Talk about that.

MR. STOW: Well, that's a -- I can describe it fairly quickly, but it's a unique start to the oral history program. In the year 2000, there was an American Chemical Society meeting in Orlando, Florida, and one of the sessions dealt with women of the Manhattan Project, and the role that women had played and I got invited to give a talk there on Oak Ridge and the women that had played roles here. So I went down there and put together a talk along with Marilyn McLaughlin, Marilyn Reafsnyder now. The two of us co-authored the paper. I was at the session in Orlando -- Marilyn did not go down there -- and the lady from Hanford, who was giving a talk on Hanford. Michelle Gerber is her name. She's the historian for Hanford, and she showed a bunch of clips of women doing oral histories. And they were impressive enough where I came back and said, "Marilyn, you know, we need to do something here." And she said, "Well, why leave it to women? Let's just do oral histories in general."

MR. MCDANIEL: Right.
MR. STOW: And this took a little while to get things up and running, but 2003 was when we ended up starting the oral history program for Oak Ridge National Lab.

MR. MCDANIEL: Ok.
MR. STOW: And that was the, what? the 60th anniversary, I guess, of the start of ORNL. And so, we set forth and we did 30 or 35 oral histories of senior people at, still at ORNL or people who'd retired and so on.

MR. MCDANIEL: Right.
MR. STOW: Then I went over to the museum in 2003 and carried on the activity because I realized not only were there these 30 or 35 histories we'd done in ORNL but there were all sorts of other oral histories. Some of them videotaped or filmed, others just audio taped in the Oak Ridge area and there was no place to get our arms around all of these.

MR. MCDANIEL: Right.
MR. STOW: No central location and no availability of the oral histories.

MR. MCDANIEL: Sure.
MR. STOW: So we got a group together -- I think you may have been part of it at the time, I don't recall -- that would meet regularly and share what we know about oral history to put together a list or a couple lists which totaled probably 200 or so oral histories that were scattered all over the four corners of the Oak Ridge reservation.

MR. MCDANIEL: Right.
MR. STOW: And no central location for housing these.

MR. MCDANIEL: Sure.
R. STOW: And then I retired in 2006 and was asked to join the Oak Ridge Site Specific Advisory Board, which oversees, still, DOE activities in the waste management and environmental areas, offers recommendations, and became ... part of the Site Specific Advisory Board's efforts is to look at stewardship of previously developed information here so that it's not lost over time and that there's a way to house and keep ...

MR. MCDANIEL: Sure.
MR. STOW: ... and catalog the knowledge of previous times. So it seemed pretty obvious that oral histories could be something to add there.

MR. MCDANIEL: Right.
MR. STOW: And so I proposed to the ORSSAB that we establish an oral history program and they said, "Oh, that's a good idea. We don't want to manage it. We don't want the day-to-day operations." But we formed a working group, workshopped for a day and talked over what we had and where we might go and it became evident that the Oak Ridge Library would be the most viable, most well-positioned organization to actually handle the oral history program.

MR. MCDANIEL: Right.
MR. STOW: So the library stood up and said, "We want this." and DOE ultimately decided to put some dollars forth to help make it happen.

MR. MCDANIEL: Sure.
MR. STOW: And today it's the COROH, Center for Oak Ridge Oral History.

MR. MCDANIEL: That was about, about five years ago, because we're about to end the fifth year.

MR. STOW: Yeah.

MR. MCDANIEL: Of funding, anyway. Of funding.
MR. STOW: Yeah. It went for a while without funding ...

MR. MCDANIEL: Yes, yes, yes ...

MR. STOW: Today I understand there may be as many as 500 or so histories now.

MR. MCDANIEL: I believe from the ones like you mentioned earlier, the different collections that already existed, to finding new collections, to doing new, original, you know, interviews, such as this, there's well over 500. It's one of the largest oral history collections in the country, from what we understand.

MR. STOW: That's what I've heard, yes.

MR. MCDANIEL: So ...
MR. STOW: And it's available on the internet.

MR. MCDANIEL: It's available on the internet. And so ...
MR. STOW: And hope we continue it. (laughter)

MR. MCDANIEL: Talk real quick, we've got a few minutes left -- and thank you. Thank you for your vision and seeing that was an important part of capturing the history of Oak Ridge for these oral histories. Talk a little bit about the last seven years and the Alvin Weinberg Memorial Project.

MR. STOW: Oh, well, we're nearing the end of that, finally.

MR. MCDANIEL: Yes.
MR. STOW: Never did we guess that it would take that length of time to generate the funding for honoring Alvin Weinberg, but we ...

MR. MCDANIEL: But Alvin died... Alvin died in what? 2006, I believe it was?
MR. STOW: Yeah, I guess.

MR. MCDANIEL: Yeah, 2006.

MR. STOW: I think it is. Almost 10 years now.

MR. MCDANIEL: Yeah.
MR. STOW: And there was no question that the community should come together to honor Alvin. We decided that we'd do it in a couple different ways. One was to construct or build or design some bronze plaques that would honor Alvin and we've done that. They're distributed in various places. The other major effort is to do an hour-long DVD on Alvin's biography or life. His career. And you've done an excellent job on bringing that together.

MR. MCDANIEL: Thank you.
MR. STOW: It has taken a good while to generate the funding for it. (laughter)

MR. MCDANIEL: Sure, sure.
MR. STOW: This was the first time I ever tried to generate significant funding for anything and I didn't realize how challenging it was.

MR. MCDANIEL: It is a challenge.
MR. STOW: Especially in the environment we've had in Oak Ridge here with a lot of other needs ...

MR. MCDANIEL: Yeah.

MR. STOW: ... the high school ...

MR. MCDANIEL: Yeah.
MR. STOW: ... and the, you name it, there've been a number of competing interests for people to put their money into.

MR. MCDANIEL: Exactly, exactly.

MR. STOW: But anyway, we're there and we look forward to the world premier here in a few weeks and getting the DVD out into the public and, hopefully, on public TV.

MR. MCDANIEL: Right, exactly.
MR. STOW: And other places.

MR. MCDANIEL: Other places ... Well, Steve, thank you for taking time to talk with us to share a little bit about your life, to share some of your knowledge about Oak Ridge and its history and we certainly appreciate that.
MR. STOW: Well, thanks for the opportunity.

MR. MCDANIEL: Absolutely.
[End of Interview]
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