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MR. MCDANIEL: This is Keith McDaniel, today is May 19, 2015, and I am at my studio here in Oak Ridge with Conner Matthews. Conner, thank you for taking time to talk with us.

MR. MATTHEWS: You're very welcome.

MR. MCDANIEL: You've been in Oak Ridge for over 50 years and we'll get to that, but let's start at the beginning. Why don't you tell me where you were born and raised, something about your family.

MR. MATTHEWS: I was born in a little community north of Nashville called Old Hickory, Tennessee. It was a company town, much like Oak Ridge. The DuPont Company had a huge presence there in Old Hickory from World War I days and they built and owned the housing for a long time there in Old Hickory, but my father was a postman there in Old Hickory. Lived there for five years then we moved to another surrounding community, Madison, Tennessee, and lived in that area all through high school.

MR. MCDANIEL: Ok. Now what was the DuPont, what did they do there?

MR. MATTHEWS: They were ... Well, in the World War I days, they had a big powder plant. They made munitions for World War I.

MR. MCDANIEL: Oh, ok.
MR. MATTHEWS: For which they got a ... bad reputation for ... And then they closed it down for a few years and reopened it and had a rayon and cellophane plant in the beginning. And, of course, that, I suppose, the patents run out on that.

MR. MCDANIEL: Sure.
MR. MATTHEWS: And they started making other things and I understand now that that whole facility is being operated by some other company. I don't know if they sold it. I've kind of lost touch but ...

MR. MCDANIEL: So is it still in operation, though?

MR. MATTHEWS: There is a plant there, yes, I understand.

MR. MCDANIEL: So you moved to Madison, Tennessee, which is just outside of Nashville, as well.

MR. MATTHEWS: Correct.

MR. MCDANIEL: And you went to high school there.

MR. MATTHEWS: Well, went to high school at Goodlettsville, which is a little farther out on Highway 41. It's no longer there, no longer a high school there. It's a middle school, and graduated from Goodlettsville High School in 1958.

MR. MCDANIEL: Ok, in '58, so you were ... You were a rock and roll teenager in the rock and roll days, weren't you?

MR. MATTHEWS: Oh, it was, it was ... Elvis came on the scene in '55 and music was never the same after that.

MR. MCDANIEL: That is true. So you graduated, you said, in '58.

MR. MATTHEWS: Yes.

MR. MCDANIEL: And then what did you do?

MR. MATTHEWS: Well, there were a group of us that went into the Army Reserve program. They had a six months active duty program and, then you signed up for, probably, six years in the... in the Reserves.

MR. MCDANIEL: Oh, sure, sure.
MR. MATTHEWS: And made meetings for that, but that was a really interesting experience. They, of course, shipped us off to Ft. Jackson, South Carolina. Went through basic training there in the middle of the summer.

MR. MCDANIEL: Right.
MR. MATTHEWS: And then, the outfit I was with was ... an engineering outfit and so I went to Ft. Leonard Wood, Missouri, another lovely place, and spent the rest of my time there until December and then got out and came back and proceeded to get ready to go to University of Tennessee.

MR. MCDANIEL: Oh, ok. So you did that between high school and ...

MR. MATTHEWS: And the winter quarter at UT.

MR. MCDANIEL: Now, did you do that because you were going to be drafted or... Or what? I mean, why did you decide to do that?

MR. MATTHEWS: That was certainly a factor because the draft was alive and well back in those days. And I thought, well, if I do make it through college then I won't have the draft hanging over me. 

MR. MCDANIEL: Sure.
MR. MATTHEWS: And if I don't make it through college, I will, I could probably do more in the Army as a, perhaps, a career.

MR. MCDANIEL: Sure, sure.

MR. MATTHEWS: But it was a useful experience, I thought, in fact, I was only 17 when I went in and turned 18 around Thanksgiving of that year, about a month before I got out.

MR. MCDANIEL: Right, right.

MR. MATTHEWS: And so, for my age and growing up rather sheltered around Goodlettsville, it was  ...

MR. MCDANIEL: It was a good experience.

MR. MATTHEWS: It was a very good experience.

MR. MCDANIEL: Got to see some places and meet some people that you hadn't done before, right?

MR. MATTHEWS: That's correct. That's very correct. And also some attitudes about self-discipline and so forth.

MR. MCDANIEL: Sure, sure, exactly, exactly. When is your, what day is your birthday?

MR. MATTHEWS:  November 24, 1940.

MR. MCDANIEL: Well, you are ... almost 17 years older than me.

MR. MATTHEWS: Really?

MR. MCDANIEL: I was November 21, 1957, that's when I was born. So anyway, you went, so you came back and you started at UT.

MR. MATTHEWS: Yes.

MR. MCDANIEL: What were you interested in? What did you decide you wanted to study?

MR. MATTHEWS: Well, having been born and growing up in the shadow of the DuPont plant there in Old Hickory, I thought, I believe chemical engineering is the ticket to the good life and so I was destined to be, I thought, at that time, a chemical engineer. And I applied for the co-op engineering scholarship program after my first quarter at UT and I put down there on, "Places to Work", DuPont.

MR. MCDANIEL: Right.
MR. MATTHEWS: You know, thinking that I will go to work DuPont Old Hickory, I'll live at home, I'll have my little black book and life will be good. (laughter)

MR. MCDANIEL: Right. Ok.
MR. MATTHEWS: Well, they, the co-op director called me in, he said, "Well, you've done pretty good with your grades. DuPont likes you. DuPont, Aikens, South Carolina." (laughter)

MR. MCDANIEL: Oh, right.

MR. MATTHEWS: So I quickly got out the road map and found out where that was and, you know, discovered that the Atomic Energy Commission had hired DuPont, basically, to run reactors to make plutonium and heavy hydrogen for the hydrogen weapons.

MR. MCDANIEL: At the Savannah River site.
MR. MATTHEWS: At the Savannah River site there, basically right across the river from Augusta, Georgia. And he said, "Oh, by the way, they would really like it if you would change your major to metallurgical engineering." And, at that point, you know, with my ... I said, "Sure."

MR. MCDANIEL: Right, right.
MR. MATTHEWS: Because I was pleased that I was being able to go to work for DuPont, I'm, in my mind, it had a good reputation and I was, I was happy to do that.

MR. MCDANIEL: And you grew up around people whose parents lived, worked for DuPont, probably, and they had ...

MR. MATTHEWS: Oh, yes. Yes. 

MR. MCDANIEL: ... they had a good life, didn't they?

MR. MATTHEWS: They did. They did. It was very much like Oak Ridge.

MR. MCDANIEL: Right.
MR. MATTHEWS: It was mostly middle class and everybody was employed and had high educational standards.

MR. MCDANIEL: Sure.
MR. MATTHEWS: And the company, got to admit, they took an interest in the town and the people, and they worked at it.

MR. MCDANIEL: Right, right, right ... So, you went to Aiken. Now, this was co-op, this was like in between school or after you finished your school ...

MR. MATTHEWS: This was starting the fall quarter, I was first quarter sophomore. I'd gone three quarters in '59, the winter, spring and summer, to catch up.

MR. MCDANIEL: Right.
MR. MATTHEWS: So I was a first quarter sophomore and I was on the track that they had, the work fall and spring track for ... for the co-op students and they had another track for work winter and summers students, too.

MR. MCDANIEL: Oh, ok, right.
MR. MATTHEWS: And you would go to school two quarters out of the year.

MR. MCDANIEL: Right.
MR. MATTHEWS: It took a year longer to finish your undergraduate degree that way, but ...

MR. MCDANIEL: But it probably helped financially.
MR. MATTHEWS: Oh, it helped tremendously financially. And, you know, it was ... I was able to save enough money working a quarter to finance myself through school the whole next quarter.

MR. MCDANIEL: Oh, sure, sure, exactly.

MR. MATTHEWS: And I don't know if I could do that now with today's school prices. (laughter)

MR. MCDANIEL: Right, oh yeah, exactly, exactly. Trust me, I know about it. I got two going to go to college before long.

MR. MATTHEWS: But it was, I thought, a really great program. And I ... metallurgical engineering just turned out to be fascinating and the nuclear business had lots of materials problems with uranium metal fuel elements which they would can with a lead aluminum silicon interface around the aluminum, and then they'd stick that -- I'm sorry, around the uranium -- and then they'd stick that in an aluminum can and weld it up. Well, all that had to be inspected and it had to be, we would, in the met labs, we would be sawing up the uranium fuel elements and looking at the grain boundaries, looking at the grain size, looking at the interface ...

MR. MCDANIEL: I bet you learned a lot up there, didn't you?

MR. MATTHEWS: Oh, yeah, it was. And the people I worked with they were, it was very helpful and very, very knowledgeable about what they were doing. And, of course, you know, your ... When I step back and look at it now, I think, you know, to be around this process, to be making these uranium slugs that really weren't all that different from what went into the graphite reactor out there.

MR. MCDANIEL: Right, right.
MR. MATTHEWS: And to realize that, well, uranium's a funny metal, you know, you thermal cycle these things and it wants to grow in all kinds of funny ways and you can minimize that with certain things in the fabrication process and the heat treating and so forth, but it ... it still kind of has a mind of its own. And, of course, there would be leaks in the ... When they had them in the production reactors and, you know, fission products would get out and they had systems to clean those up.

MR. MCDANIEL: All right.

MR. MATTHEWS: Basically ion exchange systems and ... But that was not heal ... happy days when fuel element leaks happen.

MR. MCDANIEL: Sure, I'm sure. But you're, so anyway, you finished your, you finished at UT.

MR. MATTHEWS: I finished at UT and had the opportunity to go to work for what was then the Atomic Energy Commission. That was the, this was the federal government.

MR. MCDANIEL: Right.
MR. MATTHEWS: So I chose not to go back to Savannah River but rather the AEC and they had, at that time, an in-house, graduate level nuclear engineering program.

MR. MCDANIEL: Oh, ok.
MR. MATTHEWS: And it was called Oak Ridge School of Reactor Technology or ORSORT.

MR. MCDANIEL: Yeah, sure.
MR. MATTHEWS: And it has some famous graduates. I'm not one of them (laughter)...

MR. MCDANIEL: But you did graduate, though.

MR. MATTHEWS: Yeah. (laughter)

MR. MCDANIEL: You're just not famous.

MR. MATTHEWS: I mean like Admiral Rickover and, well, he was Capt. Rickover then, I suppose.

MR. MCDANIEL: Sure.
MR. MATTHEWS: But ...

MR. MCDANIEL: But that was the school that Weinberg and Wigner started when they came to Oak Ridge to train people.

MR. MATTHEWS: Yes. That's my understanding.

MR. MCDANIEL: You know, the graduate ...

MR. MATTHEWS: Yeah.

MR. MCDANIEL: ... an advanced level of nuclear science.
MR. MATTHEWS: Yes. And he has, he has lectures that, well, I'm sure you're aware of in the history of Weinberg that he, you can get copies of those.

MR. MCDANIEL: Is that right?
MR. MATTHEWS: Yeah. But we had people like Casey Morgan teaching us health physics and ... can't think of him ... the guy that went on to be head of the advisory committee on reactor safeguards, he taught us controls and reactor controls and we got to do experiments on the graphite reactor. We did the cross-section measurements. Herb Pomerance, that, you know, developed the techniques for this, and actually got to assemble a reactor in the bulk shielding reactor. We actually added the fuel elements and checked the rise to criticality, you know, just like Fermi did at Chicago. 

MR. MCDANIEL: Sure, sure. Exactly.

MR. MATTHEWS: And that was just a fascinating time. And then, after the academic part, I was assigned to a ... to a reactor operating shift and actually, you know, accompanied the operators, the reactor operators, you know, making their checks on the end pile and next to the pile experiments, next to the reactor experiments and all the checks on the heat exchangers and the cooling towers that they do every shift and so on and so that was ... that was interesting except on the midnight shift when you (laughter) when you'd get there at 12 o'clock and work 'til eight, that was ...

MR. MCDANIEL: That was tough, wasn't it? Now, what year did you come to Oak Ridge?

MR. MATTHEWS: I came in 1963.

MR. MCDANIEL: Ok.
MR. MATTHEWS: Moved, actually, well, actually went to work in late June then I moved the family here on July 4, 1963.

MR. MCDANIEL: So you were already married ...
MR. MATTHEWS: Yes.

MR. MCDANIEL: ... had kids.
MR. MATTHEWS: Yes, yes.

MR. MCDANIEL: Ok.
MR. MATTHEWS: Yes, I did ...

MR. MCDANIEL: Now, where did you meet your wife? Was that at college?
MR. MATTHEWS: In Aiken.

MR. MCDANIEL: Oh, in Aiken?

MR. MATTHEWS: Yeah.

MR. MCDANIEL: Ok, all right. So you met her there and got married.
MR. MATTHEWS: That was ... that was wife number one. 

MR. MCDANIEL: Right. Ok, I understand.
MR. MATTHEWS: Ok. (laughter)

MR. MCDANIEL: Right, right, I understand. (coughs) Excuse me. Ok, so you ... you were still working for the AEC.

MR. MATTHEWS: Right.
MR. MCDANIEL: But ... and you finished your classroom time, I guess ...

MR. MATTHEWS: ORSORT.

MR. MCDANIEL: At ORSORT. And then they put you as an operator.
MR. MATTHEWS: For three months.

MR. MCDANIEL: For three months. Ok. All right. And then, what?

MR. MATTHEWS: And then, I ... It was back to what they called the Old Castle, the federal building in Oak Ridge, and was assigned programs to follow and monitor. And at that time they had the Aircraft Nuclear Propulsion Program had just closed out, I believe in 1961.

MR. MCDANIEL: Right.
MR. MATTHEWS: And they still had, there was a lot of materials research going on in that program. High temperature reactor materials because these aircraft nuclear reactors were very high temperature designs. And they continued a lot of that materials research for a while, those that had applications in space reactors which they were interested in, and it had a definite application in the molten salt reactors which the laboratory was involved in.

MR. MCDANIEL: Right. So, (coughs) Excuse me. Tell me about ... Tell me about your life at the Castle. Tell me about what you did and who you dealt with and ... 

MR. MATTHEWS: Well, I worked in a group called the reactor division. It was led by Dave Cope. And worked in a group called reactor technology with Howard Behrman and we, our role was, basically, an oversight technical evaluation of what the contractors were doing.

MR. MCDANIEL: Oh, I see.

MR. MATTHEWS: So we had, basically, reviews and technical audits of 'how are they doing,' and 'does this make sense?' kind of thing. 

MR. MCDANIEL: Right.
MR. MATTHEWS: It was kind of a vicarious way, because you weren't there on the bench actually doing the work but you were witnessing a lot of it.

MR. MCDANIEL: Right.
MR. MATTHEWS: And so, I'd spent a lot of time with the laboratory staff and then, in a couple of years after I went to work there, they had a reorganization in the AEC in Washington and a new leader for the division of reactor development came in. This was Milt Shaw, reference to the Weinberg.

MR. MCDANIEL: Right, right.
MR. MATTHEWS: Well, Weinberg... Milton Shaw was a Rickover protégé and he believed in having his people at inside offices at the contractors, or the labs wherever, you know. And so, there was a group of us that were picked up and moved physically out to the Oak Ridge National Laboratory. I believe it was in 1966.

MR. MCDANIEL: So you... So you worked for Shaw? Is that right?
MR. MATTHEWS: I did. I was in the organization chart, you know, reporting to Dave Cope who reported to Milt Shaw.

MR. MCDANIEL: Right.
MR. MATTHEWS: Yes, and he would, you know, he would come down and visit and, you know, Shaw was an impressive fellow. He was, you know, had a command presence about him and he was very good at giving congressional testimony and would, had a good command. He'd bring in a foot of view graphs.

MR. MCDANIEL: Oh, really?

MR. MATTHEWS: And so the joint committee ...

MR. MCDANIEL: They liked him.

MR. MATTHEWS: They liked him. They liked him. Yeah.

MR. MCDANIEL: Yeah.
MR. MATTHEWS: And he was ... he was a very hard worker, I have to give him that. He would get weekly reports from each site office around the country and he would read, read them all. And if something, it was not uncommon to get a call from Shaw or one of his chief lieutenants about a certain item in his weekly reports, but he liked to know what was going on in great detail.

MR. MCDANIEL: Right.
MR. MATTHEWS: And it, of course, took a tremendous amount of energy and effort to keep on top of all that.

MR. MCDANIEL: Sure.
MR. MATTHEWS: His sister lived here in Oak Ridge and worked at, I think it was called DTIE at that time. It was the technical information service.

MR. MCDANIEL: Oh, is that right?
MR. MATTHEWS: Yeah. Genevieve Kramer. Lovely lady. I guess Shaw was a little bit younger than she was.

MR. MCDANIEL: Right. Well. So, how long were you at the lab? How long did you stay out there? Did you stay there your entire career?

MR. MATTHEWS: We ... The site office, the first round of the local site offices moved back to what was then became the federal building. The current federal building was built in 1971. We stayed out there until about 1974 and then we, by that time, Shaw had been dismissed by, I guess, Dick [inaudible].

MR. MCDANIEL: Right.
MR. MATTHEWS: And the fortunes of liquid metal pass through reactors were waning.

MR. MCDANIEL: Yeah.
MR. MATTHEWS: And so we were moved back. Different boss up there. ERDA had come in.

MR. MCDANIEL: Which is the?
MR. MATTHEWS: Energy Research and Development Administration.

MR. MCDANIEL: Right. Which was really kind of the same thing as AEC.

MR. MATTHEWS: Plus. It rolled in some, it had all the weapons facilities under it still and it had all the research but it included some of the Department of Interior things like for coal research.

MR. MCDANIEL: Oh, I see.
MR. MATTHEWS: And then, a couple of years after that, they morphed into Department of Energy.

MR. MCDANIEL: And took the Nuclear Regulatory part out. Is that correct?

MR. MATTHEWS: That's correct. The regulatory part, when ERDA was formed, the regulatory part was split off from the AEC.

MR. MCDANIEL: Right, right, exactly. What, now... Here's a question for you: You worked for ... You worked for the AEC, which was the oversight of the contractor and you were right there in the midst of them. What was that like? What was the relationship between AEC and the contractors like?

MR. MATTHEWS: Well, somebody once said, described the AEC as our father but not our friend. (laughter)

MR. MCDANIEL: Right. Right, I understand.

MR. MATTHEWS: And so it ... There were ... It was a ... It was, you know, you're supportive of the technical goals but sometimes things change and it's just no longer feasible. I guess a good example of that is the gas cooler reactor program for the ...Now, the lab was involved in the fuel element development, I think, for the experimental gas cooler reactor, that reactor you see out there on the bend, the big bend at Melton Hill Lake.

MR. MCDANIEL: Right.
MR. MATTHEWS: it was a concept that Congress had supported and funded and was almost up to the brink of going critical, then Congress yanked all the funding and basically killed the project. Because that particular gas cooled concept was already ...

MR. MCDANIEL: Obsolete?
MR. MATTHEWS: Obsolete, yes.

MR. MCDANIEL: And I guess that's part of the problem with developing technology that takes a long time to develop. By the time you get it built and to where it can operate, something new and better and more efficient has come along, right?
MR. MATTHEWS: That's correct. You can be overcome by events.

MR. MCDANIEL: Yeah, exactly.
MR. MATTHEWS: And especially in those days. Things were happening quickly than even, I guess, more so today.

MR. MCDANIEL: So, if, let's say you've got a, there's a project going on at the lab and their funding got pulled by the AEC, I guess it wasn't, you know, 'Let's hold hands and sing kumbaya'...

MR. MATTHEWS: Oh, no, it wasn't a group hug day. (laughter)

MR. MCDANIEL: Exactly. I guess people would ... And I guess a good example of the relationship would be between Weinberg and Milton Shaw, wouldn't it?

MR. MATTHEWS: Yes, they ...

MR. MCDANIEL: Talk about that a little bit.

MR. MATTHEWS: They had different views on the way towards reactors that would sustain themselves and the fast breeder reactor, sodium cooled, had really attracted numbers as far as the rate at which it would breed new fuel.

MR. MCDANIEL: Right.
MR. MATTHEWS: And it ... And it, you know, it took advantage of more neutrons per fission because, you know, if you got a fast fission effect and it produced more neutrons per fission, basically. And then the thermal breeder, the thermal spectrum neutron, slow neutron breeder, like the molten salt was, it had a new fuel production rates that were much less impressive. And that was a... It was a ,.. and there were other just fundamental differences. One was a circulating fuel, the other was, you know, you had fixed fuel.

MR. MCDANIEL: Right.
MR. MATTHEWS: That had to, you know, that performed at a very high linear heat rate. It was like having a red hot rod and thousands of them, that you were pumping sodium past to ...

MR. MCDANIEL: Sure. To cool them ... 

MR. MATTHEWS: ... to take the heat out.

MR. MCDANIEL: Yeah.
MR. MATTHEWS: Weinberg described the fast breeder, the fast reactor concept, as a compromise between un-coolable compactness and unworkable diluteness.

MR. MCDANIEL: Ok.
MR. MATTHEWS: So the idea was you want to get this stuff, you want to get your fissionable material close enough together because you get higher efficiencies of neutron production, but not so close that you can't cool it.

MR. MCDANIEL: Right, exactly. Exactly.
MR. MATTHEWS: And then there was the problem of, Ok, you've cooled the reactor now you've got this sodium here, you go run it through a heat exchanger and then you're going to put another loop in there for safety and then you're going to generate steam somewhere down the line and that ...

MR. MCDANIEL: Right.
MR. MATTHEWS: So you've got sodium on one side and steam on the other, or water going into steam and that was a ... that was a real materials problem.

MR. MCDANIEL: Right, right, right ...
MR. MATTHEWS: And in the molten salt concept, you had the... the very hot molten salt flowing on one side, and you had basically the same problem. You've got a ... very hot liquid and how do you get it to steam to turn the turbine.

MR. MCDANIEL: Sure.
MR. MATTHEWS: You didn't have the explosiveness of, you know, sodium going into or steam coming into sodium. But ...

MR. MCDANIEL: But anyway, so Weinberg and Shaw had different viewpoints on those things.

MR. MATTHEWS: Yes. Shaw was convinced that the fast breeder spectrum was the way, the fast breed... you know, that fast breeder reactors were the ... was the strategy to take and Weinberg thought that the molten salt offered a more practical, I mean, you didn't have to deal with sodium, number one.

MR. MCDANIEL: Sure, sure, sure, exactly ...
MR. MATTHEWS: And ... But the molten salt had its problems also. One was the fission products, certain numbers of the fission products would settle out on the grain boundaries of the containment materials and basically, you'd get a strange kind of intergranular corrosion and weakening of the container material. Well, that was a big no-no, so that was probably what killed the molten salt reactor.

MR. MCDANIEL: Right, right, right ... But anyway, so he ... the two of them just didn't see eye to eye.

MR. MATTHEWS: They did not ... They did not agree on that.

MR. MCDANIEL: And eventually Alvin Weinberg got fired.
MR. MATTHEWS: Essentially, yeah.

MR. MCDANIEL: Essentially was fired from his position because he and Shaw didn't see eye to eye.

MR. MATTHEWS: That was ...

MR. MCDANIEL: Or Shaw felt like he couldn't control him. Is that what it was?

MR. MATTHEWS: Well, I suspect there was some of that in there also. I don't know how much of the ... the zirconium core cooling studies played into that.

MR. MCDANIEL: Right, right ...
MR. MATTHEWS: That was going on at the time. 

MR. MCDANIEL: Sure, exactly, exactly... All right, now, so how long ... How long did you stay at DOE? Until you retired or ...?

MR. MATTHEWS: Yes, I did. I ... We came back to the federal building and I continued to work in reactor programs (coughs)... Had the opportunity to spend the year in Washington on what was called the President's Executive Exchange Program in 1978 and 1979. Actually worked for Potomac Electric Power Company and was on staff to their Executive Vice President for Distribution and Transmission, I think was his title. He went on to become chairman of the board.

MR. MCDANIEL: Ok.
MR. MATTHEWS: But that was a really fascinating experience and part of that program, there were a lot of other people coming from industry to work in government and they would provide seminars for us with members of Congress and various ambassadors and heads of embassies and all. It was a real, real learning experience for me. Came back from that and worked in the Solvent Refined Coal Projects office. This was ... this was in '79 and on through 1980, then that got phased out in 1981.

MR. MCDANIEL: Ok.
MR. MATTHEWS: Carter got unelected and that ...

MR. MCDANIEL: Kind of went away.

MR. MATTHEWS: Yeah, that went away.

MR. MCDANIEL: Sure.
MR. MATTHEWS: That was... That was an interesting experience also. Was then assigned to, back in the nuclear group, and waste management was beginning to be, was beginning to grow.

MR. MCDANIEL: Sure, in the ‘80s, right, right.

MR. MATTHEWS: This was like in the early ‘80s.

MR. MCDANIEL: Right.
MR. MATTHEWS: And also, Oak Ridge, Oak Ridge Operations got assigned the Strategic Petroleum Reserve and they, Joe LaGrone had just come on board so he grabbed a dozen or so of us and formed a task force and we proceeded to commute to New Orleans.

MR. MCDANIEL: Right, right.
MR. MATTHEWS: Pretty much weekly and worked on that for about, I don't know, six months or so then went back to waste management.

MR. MCDANIEL: Just got them, they were ... Get them back in shape, right?

MR. MATTHEWS: Yeah.

MR. MCDANIEL: Because I interviewed Joe and he talked about that. He talked about getting the petroleum reserve and taking that on.

MR. MATTHEWS: Yeah. Oak Ridge had a reputation for good project management.

MR. MCDANIEL: Right.
MR. MATTHEWS: And so, Joe got tapped and that came out of the GCEP, the Gas Centrifuge Enrichment Program.

MR. MCDANIEL: Right.
MR. MATTHEWS: And so that was ...

MR. MCDANIEL: So you came back after that six months...
MR. MATTHEWS: Ok, and then was working with the nuclear group and spending a lot of time on waste management and then, what was... the next thing was HFIR restart.

MR. MCDANIEL: Ok.
MR. MATTHEWS: Chernobyl happened in about '86 and Herman Postma asked the question, "Are we as good as we think we are with HFIR?" and let's take a good hard look at our power monitoring and everything.

MR. MCDANIEL: And talk, tell us about HFIR. What was HFIR?
MR. MATTHEWS: HFIR was the high flux isotope reactor. It was built in the early 60s. It went critical in '64, 1964. It was a high, had a very high flux, I think two times 10 to the fifteenth, and ...

MR. MCDANIEL: It was a research reactor, is that correct?
MR. MATTHEWS: It was. It was a research and also for, to produce gram quantities of californium.

MR. MCDANIEL: Ok.
MR. MATTHEWS: It had an annular fuel element and within the annulus was a flux trap and that's where they got the high neutrons and that's where they put the target rods of curium, I believe, to produce the californium.

MR. MCDANIEL: Ok, I see.
MR. MATTHEWS: And it also made an interesting place to do high flux radiations because it turned out that the flux in there also had a fairly high fast flux component.

MR. MCDANIEL: I'm not going to ask you to explain flux, the flux part of it 'cause it'll take a while and I don't ...

MR. MATTHEWS: It's a misnomer, really, because it's basically a neutron density per time measurement.

MR. MCDANIEL: OK. All right.
MR. MATTHEWS: Basically, neutron centimeters track length per cubic centimeter per second. Well, the centimeters cancel out and you've got neutrons per square centimeter per second and when you look at that, it's like, huh! That's like BTUs per square foot per hour, that's flux.

MR. MCDANIEL: Oh, I see. I see. Ok.
MR. MATTHEWS: So it got called...

MR. MCDANIEL: It got called that.

MR. MATTHEWS: So it, yeah, it's based on basically a measure of the ...

MR. MCDANIEL: But Herman Postma after Chernobyl said we need to ... Is it as safe as we think it is?

MR. MATTHEWS: Yes, yeah. We need to take a look at that. And in that look, they determined that they had had pressure vessel monitoring specimens that they had not looked at. The way that worked is they put these specimens around the, around the inside of the vessel and they would take, they would take some out every so often and do brittleness tests on them

MR. MCDANIEL: Ok.
MR. MATTHEWS: And they'd forgotten to do that.

MR. MCDANIEL: Oh. Ok.
MR. MATTHEWS: Or somehow. 

MR. MCDANIEL: It just didn't ...
MR. MATTHEWS: So anyhow, they shut the reactor down, they said, let's find out where we are and let's make sure that our procedures are such and our way of operating is such that we don't ever have to have this kind of embarrassment again.

MR. MCDANIEL: Right.
MR. MATTHEWS: Well, they ended up lowering the flux of the reactor about 15 or 20 percent so that there wouldn't be much, as much neutron exposure to the vessel.

MR. MCDANIEL: Right.
MR. MATTHEWS: And did a lot of upgrading of equipment and so forth and did basically made it look as state-of-the art as they could.

MR. MCDANIEL: Sure. And when was it? ‘80s?

MR. MATTHEWS: This was in 1987 when it started, so Chernobyl was 1986.

MR. MCDANIEL: Ok.
MR. MATTHEWS: So then '87 then it went through '88 and '89 and I don't think it got back on line until '89.

MR. MCDANIEL: Right. And they just celebrated its fiftieth birthday, didn't they?

MR. MATTHEWS: Yes, yeah.

MR. MCDANIEL: So it's been operating for 50 years off and on.

MR. MATTHEWS: Yeah, well, pretty much on.

MR. MCDANIEL: Pretty much on.
MR. MATTHEWS: It's a really, in my opinion, it's ... it was just a marvelous design.

MR. MCDANIEL: It's the workhorse, isn't it?
MR. MATTHEWS: It is. It is.

MR. MCDANIEL: I mean, it is the workhorse.

MR. MATTHEWS: And it, when you look at that one-piece fuel element, it's about the size of a waste can, and the precision with which they have made these, repetitive, you know, again and again and again and they've, although they have a failed fuel element place in the reactor, they've never had to use it.

MR. MCDANIEL: Is that right?
MR. MATTHEWS: Yeah.

MR. MCDANIEL: Wow. And all those fuel elements, are they all made out at the lab?
MR. MATTHEWS: No. They are, well, the first ones were made at Y-12, I believe.

MR. MCDANIEL: Ok. I see.

MR. MATTHEWS: The lab developed the process for it and then the first ones were made at Y-12. And then they basically taught B&W up in Virginia, I think, how to do it.

MR. MCDANIEL: How to do it, right, exactly.
MR. MATTHEWS: And then, I believe they may still be doing them.

MR. MCDANIEL: Sure, sure, sure ...

MR. MATTHEWS: But it's - they developed a new aluminum alloy that was corrosion resistant for that and it, it's just a really important, you know ...

MR. MCDANIEL: So you worked on that project, the kind of the reboot of it, HFIR?
MR. MATTHEWS: Yes, I did.

MR. MCDANIEL: Ok. And then, what did, after that got back online what did you do after that?

MR. MATTHEWS: After that got back online, we came back to, well, they established a site office out at the HFIR building and then we, DOE decided, you know, a site office at the lab probably wouldn't be a bad idea. There was a, this was in the Tiger Team days.

MR. MCDANIEL: Which was? Tell me about Tiger Teams.

MR. MATTHEWS: Ok. Tiger Team was, this was Admiral Watson sending out teams to do health, safety, environmental safety, you know, those kinds of inspections.

MR. MCDANIEL: Right.
MR. MATTHEWS: And these, you know, they had a list of criteria and they would check everything out and so what transpired was that, of course, the laboratories would do their own inspections and so that there wouldn't be that much stuff left.

MR. MCDANIEL: Right, and then the Tiger Teams would come in.

MR. MATTHEWS: And then the Tiger Team would come in, then the post Tiger Team would come in and say, well, we had these kind of findings and you developed this action plan to deal with these and you promise to do this by this kind of date, how are you doing?

MR. MCDANIEL: Sure, right, exactly.

MR. MATTHEWS: So it ended up with it was like three rounds of people looking over your shoulder.

MR. MCDANIEL: Sure, exactly, exactly. But anyway, so they decided it would be a good idea for you all to have a site office at the lab.
MR. MATTHEWS: At the lab and we ... we were, a bunch of us were moved out there. I became more involved in the laboratory operations which was basically health and safety as opposed to the research side of it, the research materials side of it.

MR. MCDANIEL: How long did you work out there before you retired?
MR. MATTHEWS: We went out there in '90 or 91. I guess this was the second round of site offices.

MR. MCDANIEL: Right.
MR. MATTHEWS: In 1990, then I retired at the end of 1996.

MR. MCDANIEL: Oh, ok.
MR. MATTHEWS: So I was ... But I'd also spent some time in Washington in '93. I spent about a half a year there working on total quality management. Let's see, Clinton got elected in '92. Gore, they wanted to emphasize quality management in the operations of the federal government.

MR. MCDANIEL: Right.
MR. MATTHEWS: And so there was an initiative to get that going and I was on a special assignment six year, uh six months to work with the research guys up there to implement a quality management program.

MR. MCDANIEL: So you retired in '96, you said?
MR. MATTHEWS: Yes.

MR. MCDANIEL: So did you do any consulting work after that like a lot of people do?
MR. MATTHEWS: No. Well, I, no. I served on several boards. I was on the board of Clinch River Home Health. I was, went on the board of Friends of ORNL. And there was, you know, I joined Rotary and was on their board for a couple of years.

MR. MCDANIEL: So you decided to start living a little bit.
MR. MATTHEWS: Yes.

MR. MCDANIEL: Enjoy, enjoy your retirement and get active in the community and things.

MR. MATTHEWS: And we did a little travel. We went to Alaska and the Caribbean and then we went, you know, we had grandkids we were going to see.

MR. MCDANIEL: Right, sure, sure.
MR. MATTHEWS: They were small and ...

MR. MCDANIEL: Sure, exactly. But you have been involved with Friends of ORNL ever since.

MR. MATTHEWS: I have.

MR. MCDANIEL: And you still are, aren't you?

MR. MATTHEWS: Yes.

MR. MCDANIEL: Tell me a little bit about Friends of ORNL and what they do.

MR. MATTHEWS: Well...

MR. MCDANIEL: Their mission, I suppose.

MR. MATTHEWS: Well, they do several, several things. One is they sponsor a monthly luncheon meeting for, for the public, basically, and we have various speakers come in, many of them are from ORNL and talking about some of the issues of the day like global warming ... But we have others come in, too. We had Frank Munger come in and just did a dynamic presentation about basically he talked about his recollections of dealing with the lab and all.

MR. MCDANIEL: Right, right.
MR. MATTHEWS: That was very informative and entertaining. And about three or four times a year we sponsor a community lecturer, something generally a bit broader or it doesn't have to be real broad, and we feature the sons and daughters of Oak Ridgers that, like I think we had Byron Trotter come in ...

MR. MCDANIEL: Right.
MR. MATTHEWS: ... six or seven years ago. And we've had others. We had... we had Nicky Caldwell, Oak Ridge High School graduate and, you know, head coach, she was head coach at UCLA at the time.

MR. MCDANIEL: Right.
MR. MATTHEWS: Now head coach at LSU.

MR. MCDANIEL: So you do the luncheons, you do the quarterly ... talks.

MR. MATTHEWS: We do the community lectures, Dick Smyser Community Lectures. Our members are very active with the museum and conducting the tours.

MR. MCDANIEL: Oh, I see.
MR. MATTHEWS: We have a group that does that. But basically it's to promote and spread the awareness of ORNL.

MR. MCDANIEL: Right.
MR. MATTHEWS: And we... It's a congenial bunch of guys... and ladies, and ladies. It's not exclusive.

MR. MCDANIEL: Right, right, right.
MR. MATTHEWS: It's, they're all open to the public. You have to pay eight bucks for your lunch, but ...

MR. MCDANIEL: Right, right, right.

MR. MATTHEWS: But the community lectures are all open. We've had individuals from, retired from the CIA, former CIA official that came and talked about spycraft. That was a really interesting lecture.

MR. MCDANIEL: I bet.
MR. MATTHEWS: We've had individuals from the Pew Research Center.

MR. MCDANIEL: Oh, have you?

MR. MATTHEWS: Yeah and I thought that was great. It didn't quite get the attendance that the CIA guy did, but ...

MR. MCDANIEL: Yeah, I'm sure.
MR. MATTHEWS: And we've had people from NASA come and it's, you know, it's ... got any ideas, give us a call.

MR. MCDANIEL: So what... So ... you've been involved in that and, like you said, other things, you've travelled some and you've ... you were involved in the Weinberg Memorial Committee for seven years.

MR. MCDANIEL: Yes, that's the other thing, Friends of ORNL did.

MR. MCDANIEL: Right, right ...
MR. MATTHEWS: We -- and we're pretty pleased with how that turned out, thanks to you - and, maybe I've mentioned this to you before but this, the memorial for Alvin Weinberg started out as, "How about a statue?"

MR. MCDANIEL: Right.
MR. MATTHEWS: And we kicked that around and decided that, well, probably not that many people would see it.

MR. MCDANIEL: Sure.
MR. MATTHEWS: Not in terms of just making a trip just to see the Weinberg, but the DVD would have a lot more exposure and you could communicate a lot more about Alvin Weinberg through the DVD than just a mere statue, so ...

MR. MCDANIEL: Sure.
MR. MATTHEWS: I'm pleased that ... Not that a statue wouldn't be appropriate.

MR. MCDANIEL: Right, right, right, right. Well, maybe the, maybe statue technology with 3-D printing is going to get cheaper.

MR. MATTHEWS: Yes.

MR. MCDANIEL: You know, one of these days. All right, well is there anything that I haven't asked you about that you want to talk about?

MR. MATTHEWS: I served on the DOE quality improvement committee and helped set up a Baldridge based quality examination program in the last two or three years that I worked at DOE. That was a very enjoyable experience and it, I had taken facilitator training in the early 90s that DOE was serving as a team building management strategy meeting facilitator.

MR. MCDANIEL: Right.
MR. MATTHEWS: Locally. And that was some very gratifying experiences. When you actually see people see another way, a better way to manage and to work together.

MR. MCDANIEL: Sure, sure.

MR. MATTHEWS: Right after retirement, I served as an examiner for what was then called the Tennessee Quality Award for, I guess, for three years. It was a Baldridge based quality award. You submit yourself on it and the examiners come around and ask you questions and point out ways you can strengthen your program.

MR. MCDANIEL: Right, right, right.
MR. MATTHEWS: And point out ways that you're doing great, keep on. But that whole approach, it was the, it was an audit, I think, that truly helped you instead of the more traditional audit where they, confess your sins and shoot the wounded ...

MR. MCDANIEL: Right, right, exactly, exactly. Ok, all right, well good. Well, Conner, thank you so much for taking time to talk with us. I appreciate it.

MR. MATTHEWS: You're very welcome.

MR. MCDANIEL: All right. Good.
[End of Interview]
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