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Interview with Joseph C. Behne, Jr. 
 

July 22, 2004 in Las Vegas, NV 
Conducted by Joan Leavitt 

 
[00:00:00] Begin Track 2, Disc 1. 

Joan Leavitt: Maybe you could give me a little bit of your family history background, maybe 

your mother’s background? 

Joseph Behne: My mother’s family were residents of Texas from the time it was the Republic of 

Texas, about 1836. That’s where I was born, in Abilene, Texas. 

Deep roots in Texas, then. 

Right. On my mother’s side. My father’s side were immigrants from Germany who started out in 

the northern parts of the Great Plains, up in Nebraska, and migrated a little bit further south 

every few years. They wound up in Texas so my background is Texas. 

Both mother and father, then. 

Right. 

Deep roots there. You were born in Abilene. Did you have any siblings? 

I have a brother. 

Did you grow up there in Abilene, too? 

Until I was about ten years old, and then we moved to Dallas. 

But [you] still pretty much stayed in Texas. 

Yes. 

And did you have any particular role models that maybe geared you towards engineering? 

No, it’s just something I always wanted to do. 

You saw a lot of oil drilling. Did you have any early work in that area at all? 
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No, not early work, but I was a drilling engineer before I went to the [Lawrence Livermore 

National] lab, for the Standard Oil Company of California. 

You had a number of different engineering— 

Right. 

Oil drilling and mechanical—? 

Well, I was originally interested in aeronautical engineering. In the [U.S.] Navy I was sent to 

school to learn electronic engineering. When I went back to the university, I didn’t see any 

reason to study either one of those, since I’d already done it, so I changed to mechanical 

engineering, which is the broadest discipline of engineering. I went back into the Navy again and 

when came back I decided that I was really interested in the oil fields. So I went back to school 

and studied petroleum engineering. I had a little time left on my GI Bill and I was interested in 

physics, so I went to University of Colorado for a while and studied physics. My work jobs were 

first in aviation – then, of course, Navy work, if you consider that employment, the oil fields, 

Lawrence Livermore [National] lab and then I associated with the Atomic Energy Commission 

[AEC] for the rest of my career.  

And you came to them in 1956. 

Right. 

So that was just a couple of years after Nevada Test Site [NTS] was set up. 

About the same time. Yes. It was a few years later. 

You spent two periods of time in the Navy? 

Right. I was in there right at the end of the Second World War, and then I was called back for the 

Korean War. 
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It sounds like you got, between the GI Bill and—was it Navy training that also had you in the 

engineering-type work? 

Well, the first time I was in the Navy, they sent me to electronics school, and I got a very 

thorough education in electronics, strictly electronics, but in-depth because I worked in aviation 

radar. The Navy had shipboard radar and they had aviation radar. Since I was interested in 

aviation, I opted for the aviation electronics. 

And was that where you were acquainted with microwaves and radio waves? 

Yes. 

Because very uniquely in your video you talked about why you suggested the use microwaves 

instead of hardware. 

Right. 

And it just seems like you have such a, as you said, a generalist background that that brought a 

creativity to ask questions that some people hadn’t thought about. 

Right. I was always interested in the big picture, but besides the big picture, I could also get 

deeply interested in the details from time to time. 

Can you remember how you felt about the test site before you came to work at it? Did you even 

know it existed? 

[00:05:00] Well, yes and no, because at that time everybody knew that atmospheric testing was 

going on. The pictures were in Life magazine. Everybody knew that we were doing nuclear 

testing. I call it atomic testing, and it’s really nuclear testing. I knew that they were doing tests in 

Nevada, I knew they were doing them in the Pacific, and I knew about Los Alamos [National 

Laboratory] because that was a story that everybody was hearing at that time. 

So did you apply for the lab and how did you find your way there? 
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I was working in the oil fields in Kettleman Hills, California, in the Central Valley of California. 

It turns out that Lawrence Livermore lab was operated for two years by the California Research 

and Development Corporation, a subsidiary of Standard Oil of California, who was my employer 

at that time. That organization lost the contract for the Livermore site, and the University of 

California won the bid. They took over the Livermore site, and that was the beginning. They 

called it University of California Radiation Lab then. 

You talked about the different names that it went through over the years. 

Yes, about four different names. But there were a few people that were employees of the 

California Research and Development Corporation that wanted to stay employed by Standard of 

California. Some of them were reassigned to the oil field where I was working and they 

mentioned this place, Livermore, which I’d never heard of. I thought it was a strange name. But 

they told me about this research lab and as they described it, I knew it was very similar to Los 

Alamos. I was also interested in physics and doing big scientific experiments. Actually I applied 

for a job at Los Alamos first and they offered me a job, which I accepted. 

The oil business in 1956 was going through some worldwide disruptions. That’s when 

they had the war in Egypt and they sunk a lot of ships in the Suez Canal. People said the Suez 

Canal was going to be blocked for years. It was having drastic effects on the oil business that 

were not favorable to my career unless I wanted to go overseas. If it had only been me I would 

have been willing, but I had two young sons, about three and four years old. And if I took one of 

these foreign assignments in the petroleum business, there would have been no way I could have 

taken my family with me. That was just not an option. I was going to stay in the United States 

while my children were young. 
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And so I looked around at other things to do. Aviation was kind of in a slump then. In 

fact, in 1956 a lot of things were in a slump. The Second World War had been over in 1945 and 

so things had been changing through those years. 

Was that when the boys were coming home from Korea, ’56? 

No, the war in Korea was still going on, technically. We had an armistice; we never settled it. 

But the fighting went on from 1950 to 1953. So yeah, that affected things. 

But anyway, I decided that maybe working at Los Alamos would be fun. I went up there 

and applied for a job. They made me an offer and I accepted it. I knew it was operated by the 

University of California and just before I was going to report to Los Alamos for work, I saw this 

ad in the San Francisco paper about the University of California Radiation Lab that was looking 

for engineers to work in Livermore. It said it was operated by the University of California so I 

made an assumption that it was just another branch of Los Alamos. I was totally wrong on that. I 

went to Livermore. In fact, I phoned them up and I told them, I’ve just accepted this job 

at Los Alamos and I wonder what the chances would be of being assigned to 

Livermore rather than Los Alamos. There was a long silence. 

[00:10:00] There was competition even then. 

Oh, there was fierce competition. And the guy said, I think we could work that out. And 

so I went to Livermore for an interview and they said, Yeah, sure, we can work this out. 

You can come here instead of Los Alamos. So I phoned Los Alamos to the guy I’d been 

coordinating all this with and I said, Well, I talked to your branch down in Livermore 

and they told me that I can get an assignment down there. And then there was 

another long silence and this guy says, Those blankety-blank, blankety-blank, blank. 

They didn’t like each other, did they? 
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Well, Livermore was being built at that time to be a competitor of Los Alamos. To make a long 

story short, Los Alamos at that time was still a government town. You could not own a private 

home at Los Alamos at that time. It was all government housing. And Livermore wasn’t. 

Livermore was a civilian town. And what I wanted to do was to build a house. I wanted to do it 

myself, and I could do that in Livermore and I couldn’t do it in Los Alamos. That was probably 

the main reason that I decided to take the job in California instead of New Mexico. 

That’s an interesting reason to do that. 

You had said that part of the steps of a nuclear test, one of the first ones, is physics 

Right. 

So were you involved in most of these steps, then? 

Well, from one time or another, but actually the first step is a need. 

Yes. 

You have to have—? 

Assignment. A job. 

Well, somebody has to need it. In the beginning it may have been just to see if it was physically 

and scientifically possible, but later on somebody in the government had to decide that they 

needed an answer to a problem for military reasons, for national security reasons. After that was 

decided, like needing a certain kind of weapon that met certain specifications, then the next step 

is physics, or to design the whole thing. Livermore did the physics part of it and there were other 

companies that did other things. 

So Livermore did that? 

And Los Alamos. 

Both of those. 
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Los Alamos and Livermore did the physics design for nuclear weapons. 

You said that that had to be done on computer and on paper. 

Well, you could do it without a computer. All the original calculations were made before 

computers were invented. They did them with slide rules. 

How long did you work on the designing physics end of things? 

When I first went to work at Livermore, I didn’t get into nuclear weapons immediately. I went 

there to work on nuclear rockets and nuclear ram jets. I was still interested in aviation then, so I 

didn’t go to the lab to work on weapons. But they had just started to design a nuclear rocket, with 

the idea of going to the moon with it. That sounded like fun so I started out on that project. After 

we’d been working on it a short time, the AEC decided to give the entire—Los Alamos was 

working on it, too—on a lot of things. Both labs started working at the same time in competition 

to see which one would come up with the best answer. But after Livermore had been working on 

it six months after I got there, the lab director told us that the entire project had been transferred 

to Los Alamos, but he said, But there’s another project they want us to start on 

from scratch, and that was a nuclear ram jet aircraft engine, which to me was a lot more 

interesting than the nuclear rocket. So Los Alamos did work on the nuclear rocket and they 

completed it and they tested it at the test site, and at the same time Livermore worked on the 

nuclear ram jet engine, which we designed and built and tested at the NTS. So my first work at 

the NTS was testing this nuclear ram jet engine that we designed and built in Livermore. 

[00:15:00] To step back just a second, you said that the test site did some experiments that had 

to do with the space program? Did I hear that right? 

Right. They tested a nuclear powered rocket engine that had to do with the space program. 

Did they do very much of that? 
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Well, they tested it until they proved that they had an engine that would do it. They proved that 

their engine would work. But we were working on a nuclear ram jet engine, and a ram jet 

requires air to operate, so it is a non-space machine. It has to stay in the atmosphere. We 

developed it and tested it and it worked nearly perfectly. I mean it met all the specifications. But 

about that time – by then it was about 1964 – the government decided that they wanted to put all 

their their money, all their effort, into space. So they cancelled all projects that had to do with 

engines that required air to operate. That was the end of the nuclear ram jet program. But we had 

completed our testing successfully, and so they either had to decide to go on to phase two or not 

do anything, and they decided not to do anything. 

Those assignments probably came more from the [U.S.] Air Force, didn’t they? 

Right. And so there were about 250 people at the Livermore lab that had been working on this 

ram jet engine for years who suddenly didn’t have any assignment, and I was one of them. And 

what they did is they needed people in the weapons program. Some people were not interested 

and they left the lab. I decided I would give weapons a shot, and so one day I put everything in 

my briefcase and I walked from one end of the lab to the other and I was out of the ram jet 

business and into the weapons business. 

It’s nice that you could stay in the same building. 

Right. Well, not the same building but the other end of the lab. It turned out that is one of the 

nice things about the lab. I worked on quite a few different projects at the lab that in most cases I 

would have had to leave one company and go to another company, move to another town, but at 

the lab they had a lot of projects going on. You could change projects without having to change 

your employer or your work site, and so that was nice. 
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Did you continue designing weapons, or did you move into mechanical engineering somewhere 

along the way? 

Well, mechanical engineering is design of weapons. The physicists do all their calculations to 

determine what the nuclear weapon should look like. They physically define it. But that’s just a 

design on paper. Somebody has to convert that paper design into hardware, and that’s where the 

engineers come in. Usually physicists and engineers worked together as a team. The physicists 

would be doing the calculations of what they wanted the parts to look like, and the engineers 

would be trying to determine how and if these parts could be made – some of them out of very 

ordinary materials, other parts out of very exotic materials. The physicist was not restrained in 

any way and should not have been. They came up with whatever they thought would work best. 

And the mechanical engineers pretty much have to tell them this is not going to work? 

Occasionally, but it was amazing how many times we could do these things or suggest another 

idea, hey, we can do that if we really have to, but if you changed it a little bit, it’d be a lot easier 

for us, and would it still work for you? And sometimes they’d say yes and sometimes they’d say 

no. And this was something that went on for days and months and years because when the 

[00:20:00] physicists and the engineers would finally agree on what could be built, we would 

build it and take it to the test site and test it. And sometimes it worked and sometimes it didn’t. 

And sometimes it barely worked. And so to design these weapons involved a number of tests 

because you would do one test and then you look at the results and you tweak the design and you 

build another one and you do that one. And you might do this quite a few times before you came 

up with what you thought was the best to optimize the design between physics and engineering, 

to come up with what could actually be built by the thousands and put into the stockpile. A lot of 

them never got to production. The ones that we tested were all, you might say, homemade. They 
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were made one part at a time and put together, because if we did that test and we wanted to 

change something, there was never any reason to build the first model, mod-1. You didn’t have 

to build that again, but if the test came to a successful conclusion and the government still 

needed it by that time—sometimes by the time you finished, they decided they didn’t really need 

that; they wanted something else. But when the design was finalized and accepted, it would be 

sent to somebody else to put into production. What they called the physics package was what the 

lab designed. Other contractors for the Atomic Energy Commission would build the physics 

package, which is actually what you’d call the warhead or the bomb. Somebody else had to build 

the ICBM [intercontinental ballistic missile] or whatever that you were going to put this thing 

into to deliver it. The delivery system was other people. Other contractors built the delivery 

system. Even today there’s a big difference between having a bomb—if you have a bomb, you 

still have got to have a way to deliver it. And in fact in most of the nuclear treaties that we have 

today, it’s really not a limitation on the number of bombs you have. It’s a limitation on the 

number of delivery systems you’ve got. 

Kilotons. The kilotons of it? 

No, that doesn’t matter. The limitation is on the number of ways you have to deliver it: how 

many bombers you have to deliver it. How many ICBMs you have to deliver it. If they limit you 

to a hundred ICBMs, you can still have as many bombs as you want in your bomb warehouse. 

The treaties have never tried to limit, as far as I know, what we call the physics packages, they 

limited delivery systems. 

I have been focusing a little bit more on the various tests, but it sounds like you’re talking about 

tests that might not be listed— 
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They’re all listed. They all had a name. Every test had a name, and the name stayed with it 

forever. And so there’s a book which the DOE [Department of Energy] has published, and it’s 

public information. It has the name of every test we ever— 

Of all of the tests. But some of these are weapons tests that were—? 

Right. We have done over a thousand tests, I think, and they’re for different reasons, and this 

catalog, you might say, tells in very general terms the purpose of the test, and it gives in a 

bracket the range of the yield of the test. 

All right. Because I have seen that book and now I’m trying to visualize the different columns, 

and that’s starting to be a little bit more meaningful to me. 

Right. 

One of the things that Nick Aquilina had mentioned was that in the earlier years, to go from the 

beginning planning stages of a test to execution maybe took three or four months, but towards 

the very end the planning and the execution could take several years to actually do. Did you see 

that progression? 

Yes. One test I was involved in took about eighteen days – I don’t have the exact number – about 

[00:25:00] eighteen days from the day they said they wanted to do this test until the day we did 

it. Towards the end, these things got so involved it took about three years. And depending on 

where you start to measure time, because when we were doing active testing, we had what you 

might call a stockpile of holes out at the test site. We drilled them in advance, and that might be 

done a couple of years before. We would drill the hole without any specific test assigned to it 

because we knew we were doing a certain number of tests a year and so we would speculate how 

deep these holes should be. This way we could keep the drillers employed year round rather than 

calling them in every time we needed a hole. And so depending on whether you include that 
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drilling time or not, most tests I would say right now would take about three years. In fact, with 

so many regulations now, and so many reviews that have to be made, it would probably take a 

year or a year-and-a-half to go through all the reviews to get approval to do the shot, even if you 

were ready in three weeks. 

You had also listed the next step of a nuclear test as designing the diagnostics. Did you ever do 

anything with them? 

Oh, yes, I worked with them. Not in depth. When I was in the bomb design, I didn’t get involved 

with the diagnostics very much. As I moved on through other stages of nuclear testing, and 

especially when I became a test director, then I got deeply involved with the diagnostics because 

I had to be aware of what diagnostics were going to be on the test and who was going to do it and 

what facilities were needed to support these diagnostics. The diagnostics were very similar to the 

electronic work I had done in the Navy. In the Navy, I had worked on radar, which is basically 

the displays on a cathode ray tube, and early diagnostics, most of the diagnostics was displayed 

on cathode ray tubes. So that fit in with my experience that I’d had in airborne electronics in the 

Navy. 

You probably had experience in every single one of these steps, didn’t you? 

Most of them, yes, which made it fun. 

You really had this clear idea of where everybody was coming from and what everybody needed. 

 Now these were just notes that I took from your video. But the next step, as I recall, was 

that it had to go through a containment evaluation. 

Well, that was later on. See, testing evolved. Testing went on for about forty years, and it 

changed a lot from beginning to end. And in the beginning there were hardly any rules or 

regulations, and the people that were working on it were all pretty young, most of them around 
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twenty-five or thirty years old. Forty years later, they are all sixty-five or seventy years old. 

Same people, a lot of them. But the main thing that changed was going from having no rules at 

all to having so many rules that it takes longer to show compliance with the rules than it does to 

do the test, and probably costs almost as much money in some cases. 

Now was this their effort to be safer? 

Right. All of this was safety, which is very important. I’m not saying it’s not important, but some 

of it started to get pretty redundant. But anyway, when we were doing underground tests, the 

whole idea is to keep all the radiation underground. We did a test and we had a bad vent. A vent 

is when the hot gases and radiation comes— 

Baneberry. You saw that one? 

That was an event called Baneberry. And so everybody realized that was unacceptable and we 

had to do more. We had done many, many tests that didn’t vent. This one vented, and the big 

question is, why did this one vent and none of the rest of them did? 

Why did it? 

It had to do with the geological [conditions]. There was probably an underground fissure that we 

[00:30:00] didn’t realize was there, and so when the bomb went off it put all this high-pressure 

gas into a crack in the world that had been there for thousands of years but we didn’t see any 

evidence on the surface. On the other hand we weren’t looking for it because we’d never run into 

one of those at the test site. But this is when they decided that we did have to look for those kind 

of things in the future. 

Is that when they brought in geologists? Or had geologists been involved before? 

We had geologists around before but their task was different then than it was afterwards because 

when they formed this Containment Evaluation Panel [CEP] that was physicists and geologists. 
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Physics is involved in all engineering and in most sciences. So we had geologists and physicists 

working together. And we had to take a lot more information when we drilled the hole and after 

we drilled the hole to supply to these people on the Containment Evaluation Panel. They had to 

do two things, of course. They had to determine what the forces would be when the bomb went 

off, and that’s kind of where the physicists got into it. And then whether or not we would contain 

them, and that’s where the geologists and the engineers got into it. So containment evaluation 

became a project that was almost as big an effort as anything else on the test. It took six months 

or a year to –do, from the time we took the data, evaluated it, and then we had independent 

evaluations. Each test would have a review by the Containment Evaluation Board, and they 

would write down their opinions about how successful the containment plan was going to be. If 

there was not enough confidence in it, they would send people back to the drawing board and 

say, We don’t think this should be approved. The laboratory who was going to do the 

test were the ones that were responsible to come up with a containment design, and if their 

design was unacceptable, it was up to them to modify it in whatever way it needed to be until it 

was acceptable. And then after each test, there were a lot of diagnostics on the test to determine 

how well the containment had worked. 

That’s what these other diagnostics are for. 

Yes, and so that’s another research and development program, because for this panel to be able 

to continue to do the best job they could of evaluating containment, they had to get data from 

each and every shot as to how well the containment plan worked. 

You had said that picking a location for a shot was extremely important, and you had also said 

something interesting about the Nevada Test Site area, that it had a very, very deep water table 

and that it allowed you to do shots that was unique at the Nevada Test Site. 
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Right, and that was just luck. When the Nevada Test Site was chosen, it was chosen as an 

atmospheric test site. Nobody gave any thought to underground testing. But we couldn’t have 

found a better place, geologically, to do underground tests. Now the Russian test sites are wet. In 

fact, most other test sites in the world, except the Nevada Test Site, you drill very deep and you 

run into water. The Soviets had to do many of their tests under water. 

Does that spread the contamination faster? 

No, I can’t say that. I don’t know if it does or not. 

If there is water there, you have to be concerned about whether the radioactivity is going to move 

when the water moves. And we did do some shots below the water table at the test site. And 

[00:35:00] there is concern today about where is it going? That’s another thing that’s unusual 

about the test site That water table – when you finally get to it, which is sixteen hundred feet 

deep in the flats and twenty-two hundred feet deep up on the mesa – that water seems to be 

almost stagnant. 

So it’s not very good water. 

Well, I don’t know if it’s good or not. It’s just not going anywhere. I don’t think it’s connate 

water. I don’t think it’s salt water. I never looked at the water analysis. I’m going to go look that 

up as a curiosity thing. 

Because there actually are a lot of springs, like in Lincoln County. 

You don’t have to go very far from the places where we did the testing at the test site and the 

water table is only sixty feet below the surface. A few miles away where the nuclear rocket test 

facility was the water table over there is only sixty feet below the surface. In Pahrump Valley, 

it’s about sixty feet below the surface. 
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That is unusual, then, that the test site is so deep compared to areas that are not that far away 

from it. 

Right, and even though the surface of Nevada is, for the most part, very dry, it does have a lot of 

good subsurface water. But at the NTS, we were very fortunate that it’s not there. 

It was interesting when you said that a location has to be looked over for artifacts. Do you know 

about what year that that requirement came up? 

I’d be guessing. 

It’s not important. 

I would say it was at least twenty years ago. Twenty, twenty-five years ago. 

When you started bringing in archaeologists who would—? 

Well, there were amateur archaeologists that used to go out there and do it for their own 

amusement. But I don’t know when it became a government requirement. Probably came along 

with the other environmental laws or something. 

You said that the placing of the trailer part diagnostic equipment was also a very, very important 

part of the decision of location. 

Right. 

Yes. And then you talked about preparing ground zero. You just said a few minutes ago that the 

drillers could drill holes even if they hadn’t specifically planned a test at that time. That could be 

done in advance. 

Right. We stockpiled holes out there. 

You had talked about the surface conductor. Could you tell us a little bit about that? 

Right. That’s an oil field terminology. The surface conductor is a steel pipe. When you are 

getting ready to drill an oil well or water well or anything else, the first thing you want to do is to 
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put a piece of pipe in the ground which stabilizes the ground, because you’re going to have a 

drill rig sitting there, a lot of vibration. You don’t want the sides of this hole to cave in, so you 

put a piece of pipe there to preserve the hole and keep it from caving in. You make the surface 

conductor—the name “surface” means it is a piece of pipe which goes from the surface down a 

short distance compared to the depth of the hole. Depending on how big the hole is and the 

geology, you determine how deep this pipe should be. At the test site, we came up with a number 

of about 120 feet. And so the first thing after you pick the point on the ground and you get it 

approved for artifacts – make sure it’s not an Indian graveyard or something like that – after it’s 

approved as a site, the next thing you have to do is bring in the dirt-moving machines, because 

the topography at the test site is rugged, you know, rocky, hilly. So you come in with these big 

dirt machines and you make a big flat spot there. And of course you have to know how big 

because this flat spot includes everything at ground zero, including the trailer park and anything 

else you’re going to need to get the test done. So you make the ground flat. You have to have a 

[00:40:00] flat spot before you bring the drill rig in. When the drill rig comes in, it may bring in 

a small rig first and you drill this hole about 120 feet deep and you put this steel pipe down there 

and you cement that pipe into place. That’s called the surface conductor, and that gives you a 

very stable starting point to drill the rest of the hole. The hole can be—most of them at the test 

site were a thousand or two thousand feet deep. We had some that were deeper than that. 

And the width. Describe the width. 

Well, of course we used all different sizes, but at the end of testing we were using eight-foot-

diameter holes, and so the surface conductor had to be larger than that because this ninety-six-

inch-diameter bit had to pass through the surface conductor. I think our surface conductors were 

about nine feet in diameter. I don’t remember the exact number, but they were slightly larger 
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than eight feet, if we were going to use an eight-foot hole. Many of the holes out there were only 

four feet in diameter. And we have done some tests in holes that were probably not over twelve 

inches in diameter. 

There’s the hole and then there’s the rooms that the miners create. 

That’s two different things, right. 

At what point do they create those rooms? 

Well, most tests don’t have a room, but if it’s a vertical test, sometimes you need some open 

space at the bottom of the hole where the test is going to take place. And if you need this open 

space, in those cases you have to case the hole all the way from the top to the bottom, because 

you can’t put people into an uncased hole. But you case the hole all the way from the top to the 

bottom, and then you put miners down this hole and they go down there and start mining out 

however big a room you want at the bottom. That’s a mining operation. On the horizontal shots, 

the miners just start mining at the base of the mountain. They mine straight in, horizontally, and 

you may need rooms down there for different things. 

Horizontally. Not this way. 

We did it both ways. Tunnel shots are horizontal holes, and that’s a mining operation – like 

where a subway would go or something like that – the same kind of operation. It doesn’t have to 

be one continuous hole. You can have deviations here and there, take off to the right in one place 

and off to the left in the other. You enlarge the tunnel, make rooms in there for work spaces to 

put in diagnostics or whatever you need to do. But that’s strictly a mining operation. 

So miners weren’t used probably as often as drillers? 

The miners worked out there nearly all the time, and so did the drillers. And it takes more people 

to mine a hole than it does to drill it. 
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You also had talked about cables, how complex these cables could be, partly because they’re 

going to be disintegrated with the test shot. 

Well, I don’t know. You know, they’re not all that complex. First of all, you had to determine 

how many you needed, and of course to determine what your needs are, and depending on what 

the need is, then you just determined what type of cable it should be. And some of them are as 

simple as a telephone wire in your house. Others are coaxial cables like you’d use on television 

or something like that. They have to be built very rugged so that they can stand the abuse that 

[00:45:00] they see. Even though we were as careful as we can, there’s a lot of abuse in putting a 

cable down a deep hole and then backfilling the hole with sand and gravel and tar. 

Did the cables, before the JVE [Joint Verification Experiment], go down the same hole as the 

device? 

Right. 

And when you planned the JVE, at least over in Semipalatinsk, they had to be two different holes, 

is that right? 

We did it at the test site, too, but that was part of the agreement on the JVE. 

So that they could reduce the intrusiveness? 

Well, no, because in both of the JVE events, the one here and the one in [the Republic of] 

Kazakhstan, there were two holes, by agreement, and both countries had cables that went down 

both holes. But the thing about it, the separate hole to make these measurements. The whole 

purpose of the JVE was to verify the yield of the shot and make sure that it was no more than 

advertised. And one of the diagnostic concepts required, what they called a satellite hole, which 

is an independent hole several feet away from the main hole, and that’s why both of them had 
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two holes. The satellite hole was to put in the special diagnostics equipment. And both countries 

were allowed to put some other diagnostic equipment in the main hole. 

I thought they were trying to prevent the other country from learning things they shouldn’t learn 

from the test. 

No. Well, there may have been a little bit of that, too, because you didn’t have to put anything in 

the main hole. But by agreement both countries said this was a test in principle to show that the 

instrumentation in the satellite hole would work. On the JVE we did it in the satellite hole and 

we also did it in the main hole, with the idea that you can show that what you got in the satellite 

hole was just as good as it would have been if you’d been in the main hole. 

So that was the reason why you put the cables down into both holes. 

Right. And doing it in a satellite hole, like you say, there are certain events where either side 

might not want the other side that close to what they were doing. 

Do you remember any particular negotiation issues that you had with the Soviet scientists? I 

understand you were part of that negotiation. 

That was after the JVE. Of course, the Soviet scientists were here for our [test]. The JVE shot 

that we did at the test site was called Kearsarge, and I was the test director on Kearsarge. So we 

had to deal with the Soviet scientists and politicians on a daily basis, on what we were doing 

day-to-day. 

Who were the ones that did the negotiation for the JVE, then? 

I’m having a hard time coming up with a name because I was not involved in it before it 

happened. 

Chuck [Chay] McWilliam had said he had been part of that. 
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Yes. A lot of these people were not even from the test site, that did the early negotiation. It was a 

political thing. Political negotiation. And there were a few scientific people involved, but I 

wasn’t one of them. But after the events, then we had to go into deep negotiations to develop 

what would be called a verification protocol, and I was involved in that for years after. 

That was several years? You had said something about doing that in Washington and also in 

Moscow? 

Right. 

Do you remember anything you’d like to share or recall about that experience? 

Well, a lot of the people on both sides were the same people from meeting after meeting, and so 

we got to know each other pretty well. Both sides were pretty hard negotiators, but I always had 

the feeling that both sides were fairly sincere in what they were trying to accomplish. I didn’t 

really feel like either one was trying, from a scientific and engineering point of –view, to take 

[00:50:00] unfair advantage of the others. Now some of the politicians are always suspicious of 

each other. 

You had said that you were in Moscow within days of when the Soviet Union [Union of Soviet 

Socialist Republics, USSR] fell. Would you share that again? It was supposed to take like three 

or four weeks. 

Well, there’s not much to share there except that this was the summer of 1991, I believe, and 

these meetings, by agreement, were supposed to last about six weeks. On this particular meeting, 

and we’d had quite a few of these meetings so these were routine, the Russians seemed to be 

unusually eager to get the meeting over as soon as possible, and the Americans had no problem 

with that. If we could get our work done, that was fine, because we’d been to Moscow enough 

times that we had been there and done that and we were ready to go home whenever we could. 
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By agreement, both sides worked seven days a week, about twelve hours a day or more, and we 

got it all done in about two or three weeks. We went home and a week later was when the coup 

occurred. And it did seem like quite a coincidence that the Russians wanted to get this thing 

done. 

You had said something, that they’d made a comment that, We have to hurry through this 

or it’s not going to get done. Do you remember that comment? 

Well, I remember that atmosphere but I don’t remember the exact words. Now the Russians gave 

us another reason, and there may have been some truth to this, too. You have got to remember, 

this was still the Soviet Union, and they said they had to get home and take care of their gardens. 

And that’s not as facetious as it sounds because over there most Russians grew their own 

vegetables in the summertime, and if they didn’t do it, they didn’t have that much to eat in the 

wintertime. And so they may have meant it when they said, Hey, we’ve got to get home 

and take care of our gardens. This ties in with what we were just talking about. One thing 

I want to point out about the Soviet members of this meeting in Moscow. They didn’t live in 

Moscow either. They lived about a thousand miles away. Just like when I went to a meeting in 

Washington, I didn’t live in Washington. 

Where do they live? 

They lived at their laboratories, one in Arzamas and one in Chelyabinsk. 

Had you gotten to visit any of those? 

Yes, I’ve been to both of those labs. 

What do you think of them? 

They reminded me quite a bit of Los Alamos and Livermore. 

Did you see any comparisons or contrasts or—? 
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Yes. We have much better equipment at our laboratories. They were desperate for desktop 

computers. They didn’t have any. And we weren’t allowed to give them any. 

Did you see any ways in which they had strengths, you know, as compared to the American 

program? 

Strengths? I don’t know exactly what you mean about that. They were all very well educated. 

They were smart, well-educated people. Dedicated. But their town was behind a fence, which 

goes back to what I said about Los Alamos in 1956. It was all inside a fence then, which is not 

there anymore. But the people that worked at the labs in the Soviet Union, it was an entirely 

closed town. In fact, for a long time the town wasn’t even on the map. They didn’t admit it 

existed and things like that. 

So you’ve seen Arzamas? Have you seen Arzamas? 

Yes.  

Is it 16, Arzamas-16? 

Arzamas 16 and Chelyabinsk-70. 

That must’ve been an interesting experience, to go where no Americans had ever gone before. 

Yes. 

Even to see your counterparts in the nuclear programs. 

Right, and of course that was just before I retired. That was in 1994, so that was at the end of my 

career when I did that. 

Did they need a lot of help after the Soviet Union fell? I mean was their nuclear program kind of 

shaky? 

I don’t have any firsthand knowledge of that, but I did hear that they never got paid anymore. For 

a long, long time, they didn’t get any pay. One thing that they did mention to me, that citizens 
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who lived in Moscow and had lived there all their life or lived there a long time had connections. 

They had networks. I didn’t see very many gasoline stations in Moscow but I saw a lot of cars 

driving around, big traffic jams. 

And I asked one of the Soviet guys, I said, Where do you guys get your gasoline? 

He says, Well, you know where we get our potatoes? 

And I said, No. 

And he said, We get the gasoline at the same place. 

Black market? 

Yes, you have got to know somebody. And so the people that lived in these closed communities 

far away from any other city, said that when the Soviet Union fell apart, that people in Moscow 

and other cities had networks. They knew people. The people in these laboratory cities had 

always been supplied with the best of everything, you might say. It just came in routinely. All of 

a sudden, it quits coming in. They don’t have any network. They don’t know where to get the 

gasoline or the potatoes, either one, because it had always just been there before. So they were 

probably much more desperate than some of the people that lived in the cities. I would imagine 

anybody who was living in a remote location in the Soviet Union was in a pretty desperate 

situation after the Soviet Union fell apart because like they said, the deliveries just stopped. You 

can imagine what it would be like for anybody if things just quit showing up. 

Did you get a chance to compare before the Soviet Union fell with after? 

Yes. In Moscow. When I went to Kazakhstan was when it was the Soviet Union, and I could see 

changes as time went on. One thing, when I was in Moscow, when it was the Soviet Union, you 

didn’t have to worry about any crime. As time goes on, it seemed to be becoming a very 

dangerous place. You could get killed real easy if you weren’t careful. 
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They lost a sense of order? 

[00:05:00] Well, when it was the Soviet Union, I suppose there were no repeat offenders. That’s 

just my observation. 

Did you get to see anything with regard to their attitude towards Americans, how it may have 

changed or how it was? 

No, I didn’t notice that so much, but when it was the Soviet Union, in Moscow I never saw 

anybody smile, with one or two exceptions. And for several years after the Soviet Union fell 

apart I still went back for trips, and as time went on, they were loosening up. They were laughing 

and playing music and so I could see that change. 

So there were some even positive changes that you saw, even before and after— 

Oh, yes. The people became more relaxed and, in Moscow they weren’t as desperate there as 

they were some other places. I’m sure, because for one thing, people in companies from all over 

the world came into the Soviet Union as soon as it collapsed, not just U.S. companies but 

European companies, Japanesecompanies, they were all coming there to do business. 

How much time did you get to spend over there, a total, through the years? 

Well, I never added it up, but I know I’d been there for every different season. I was there for a 

couple of months in the winter, in the spring, in the summer, in the fall. And if you stay there for 

two months at a time, you don’t feel exactly like a tourist anymore. I don’t speak Russian. I 

never tried to learn. And I don’t read it either. 

Did you mostly deal through interpreters? 

Always. The U.S. had very good interpreters by the time we started going to Moscow. When the 

Russians first showed up at the Nevada Test Site in the spring of 1988, I could not believe that 

the United States could not send us an interpreter. The DOE, for whatever reason, never 
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delivered a good interpreter to the test site. They sent us translators, and as you know, a 

translator can read Russian and write it down in English. That doesn’t mean that they can 

understand it or—? 

They can speak it. I know you had the problem with the technical language, too, back and forth. 

Well, right and this was an embarrassment to me and others in the beginning of the JVE. These 

Soviets were there, and one of their men was an interpreter and he was a very good one, and he 

had to do it for both sides. He worked hours and hours every day. His name was Michael 

[Farafonov], I remember. And he worked hours and hours for both sides for months. And I’ll 

never understand why the U.S. government couldn’t get an interpreter to the test site. 

He did get paid. 

By the U.S. government? How do you know? 

Because that’s what— 

He should’ve been, I’ll tell you. 

That’s what Chay McWilliam told me, he wouldn’t do it unless he was paid, and he got paid.  

Well, I didn’t know. I know I heard him say one time, If I’m going to be doing all this 

work for you guys, you ought to be paying me. 

Yes Chay told me that he did get paid. 

I don’t know whether it was official or not. It may’ve been on the side. 

During the JVE, did you deal with the Soviets all that much, or were you doing other things with 

regard to being the test director? 

I devoted all of my time to the JVE because it was a full-time job. 

And that was getting the test ready? 

From beginning to end. 

And that was not necessarily dealing with the Soviets, is that right? 
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Yes. Every day. 

You were dealing with the Soviets. There was like a three o’clock meeting every day. 

I went there some of the time. I didn’t have to go every single day, but most of the time I was 

there. 

Tell me what you were involved with, what your duties were, what you remember about that 

time. 

Well, I was the test director. I was responsible for the entire event. I was the U.S. test director 

and Viktor Mikhailov was the Soviet test director. And he wound up being the Minister of 

Atomic Energy for the whole entire Soviet Union. He was also director of Arzamas-16. And 

[00:10:00] I didn’t realize all these things at the time. He was a very smart man, drove very hard 

bargains. And I was his counterpart there as far as the technical part of the job went. 

Did you work together both at the test site and over at Semipalatinsk? 

Right. More at the test site. But in the end, I can’t say that we really liked each other. We 

probably don’t like each other, but we do have respect for each other. And, neither one of us ever 

took advantage of the other one, I don’t think. But that made it interesting anyhow. 

Now part of being a test director is doing the dry runs, is that right? 

That’s just one of the little things that happens out of thousands. 

That was one of the things that you mentioned. You want to describe anything else that you do? 

Everything that goes on. I mean it’s a big project. Well, you could compare it with building a big 

hotel or something. You’re involved in everything from digging the hole in the ground where 

you put the foundation in until you put the last bit of decoration on the front door. 

What’s the difference between a test controller and a test director? 
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A test director, they work for the laboratory. The laboratory appoints them and the DOE accepts 

them and the DOE assigns the test director responsibilities. The main responsibilities are for 

nuclear safety, radiological safety, and industrial safety. Those are the safety aspects. And then 

of course what the laboratory is expecting, besides it being safe, they also want to get the data. 

They want it to work. And so the test director has responsibility to different people for different 

things. And in the case of the JVE, anything that the Soviets wanted.  

The test controller is a DOE employee and his concerns have to do with the effects of the test on 

the outside world, you might say. He has to work with the [U.S.] Public Health Service, public 

notifications, all the dealings with the public, and he’s also concerned with the authorizations 

from the government. 

You talked about authorization “as-built review.” Is that part under the test controller? 

Yes. The test controller has “as built review” just before the test. This is for the legal record, 

because it’s all taken down verbatim so that in case something goes wrong and the government 

gets sued, they have a record of what they thought the situation was when they authorized the 

test. 

There were some things that you had listed down. You said the public health, public gets notified, 

meteorological people. Is that also part of test controller? 

Right. The test controller is taking care of all these external things and is in communications with 

the people in Washington. 

You had also said the stemming takes place after the authorization? 

The stemming is, of course, required. Stemming is when you start to put the dirt back on top of 

the bomb, and one of the things you do before you do that is you double-check one more time to 
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make sure that the government really wants to fire this bomb. Because if they don’t, you don’t 

want to put any dirt on it. 

The authorization comes before stemming. 

It comes before anything. Actually the authorization starts in the beginning but it’s usually not 

handed over in one big package. The government piecemeals it out, and they authorize certain 

activities, and so you get this piecemeal, piecemeal, piecemeal, until on the shot day you get the 

authorization to fire the bomb. 

You have a “day one review.” Is that under you? 

[00:15:00] Day minus one? No, that’s the test controller, who is the government employee who 

is responsible for the conduct of the event. He has certain requirements from the DOE that he 

must fulfill. That’s his job, and one of them is to have this D-minus-one meeting where the test 

director is only one of the participants there. The test director goes over the technical details of 

the event. The Test Controller also has the Public Health Service people and all these other 

things that we talked about, the meteorologist, and he reviews all the aspects of the shot because 

he’s the one that’s going to say OK, shoot it, or no, don’t shoot it. 

So he’s the one that gives permission to the test director to go forward? 

To shoot. To fire the shot. 

We were talking about where the test controller’s responsibilities come in as to your work as the 

test director. Then you’re given permission to go forward with the test, is that right? 

Right. 

And then you said that ground zero is cleared. 

Yes. 

That seems to be kind of a major task. Tell me all the things that it’s cleared of. 
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People is the main thing. We’re getting ready to shoot a nuclear bomb there and if anybody’s 

there, they are probably going to get killed. And you remove anything that’s not required by the 

test because there’s no reason to leave it there anymore. It has already served its purpose. And 

what’s left there, at ground zero on our tests you see a piece of pipe sticking out of the ground, 

sticking up three feet maybe. You see a lot of cables that come out of the hole and they go across 

the desert several hundred feet to a thousand feet or so away to these trailers out there, which are 

semi-trailers. You tow them out there with trucks, just like you take them down the highway. 

And these trailers have all the diagnostic equipment inside of them. 

Are those the CORRTEX trailers? Is that what you’re talking about? 

One of them was. You have fifteen or twenty trailers and one of them is the CORRTEX trailer. 

So there’s more than CORRTEX? 

Oh, yes. CORRTEX is a small part. CORRTEX was the name of this measurement technique 

that could verify the yield of a nuclear test in a satellite hole that was twenty or thirty feet away, 

or sixty, I don’t remember the exact number, from the main hole. CORRTEX also works if you 

put it in the main hole also, and that’s why on both of the JVE events, both countries had a 

CORRTEX in the satellite hole and they also had one in the main hole. 

But other trailers will be measuring other information that they’re trying to get from the test? 

Right. Because if we’re going to spend many millions of dollars to do a test, even though it was a 

JVE test, we certainly wanted to take advantage of that opportunity to get some information 

about the bomb that we had fired. So in that respect, this was not just firing a bomb to shake the 

ground. We were getting some technical data. And so all these other diagnostics on the JVE were 

for the U.S. interests. 

Will the trailer park survive the explosion? 
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Yes, it’s supposed to. You put a lot of effort into making sure it’s going to survive. 

But it’s the cables that are transmitting information that are going to disintegrate with the 

explosion? 

Well, everything at the bottom of the hole is going to vaporize. I mean when you fire a nuclear 

explosive, it vaporizes everything, including the world wherever it is, and of course that’s all the 

diagnostic detectors and all the cables that are connected to it are vaporized in a very short time. 

What impressed me was how quickly the information has to be transmitted, even as it’s 

vaporizing behind it. I think you said in terms of nanoseconds. 

Yes, microseconds or nanoseconds. But you have one opportunity to get this information. One 

only. No do-overs. Well, if you want to do a do-over, you got to start out and drill another hole. 

Do you have any personal descriptions that you have when you have experienced these 

explosions? 

If it’s big enough and we’re fifteen or twenty miles away, it feels like a small earthquake, and 

this comes several minutes later. And if you’re watching it on the TV, it’s just like you’ve seen it 

on the television. They have shown pictures of a lot of nuclear tests and most of the pictures 

[00:05:00] were taken from helicopters. We usually have a helicopter in the air near ground zero 

that is taking a picture during the countdown, and when it goes off you can see the shock wave. 

You see the dust rise up and spread out from ground zero, and that’s the first indication you have 

that you had a detonation that was at least strong enough to send a shock wave to the surface. 

Do you ever get over the feeling of how powerful that energy is? 

No, it’s just something that I realized. I don’t think about it a lot. 

And then you talked about the security arming party and the things that are associated with that. 
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The arming party? Well, they are the people who make the final connections at ground zero that 

makes it possible to fire the bomb from the control room. 

And they also have a code? 

Yes, this is an arbitrary thing. Los Alamos and Livermore did it in a slightly different way. In 

fact, almost everything that we did, Los Alamos and Livermore did it in a slightly different way. 

But that was really the main advantage of having two labs. They didn’t have to do everything the 

same way, because if they were going to do it exactly the same way, you might as well have just 

one lab. You wouldn’t have the competitive spirit and the possibility of maybe one of them 

coming up with a little better way than the other one. 

Yes. So they did do things a little bit differently. 

Right. But when we decided to use microwaves to send the signals which fired the bomb, we 

knew we had to encode them because you didn’t want somebody else to send a signal before you 

did, unintentionally or for any reason. You wanted to make it impossible for anybody else to 

send a microwave signal that could make the bomb go off. And so we encoded the signal, and 

the encoding – what we called the code which was dialed in to the piece of electronics which 

encoded the signal – was a ten-digit code, and this was selected by two different individuals. One 

of them would select five numbers and the other one would select five other numbers. And they 

were members of the arming party and they did this just before they made the final connection of 

the cables that would fire the bomb. 

Were these typically DOE officials or lab people? 

No, these were laboratory people. 

And then pretty much after that, the shot went off? Or dry runs? 
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No, no, the dry runs are over. When you do that, there’s no more dry runs. This is a live run. 

Maybe yes and maybe no. Most of the time, yes. But if something changes, mainly the 

weather—the weather was the most likely thing—if it began to degrade or something, then we 

might sit there for hours in hopes that the weather predictions would get better, and these 

predictions have to do with which way the wind is going to blow or will be blowing for the next 

few hours after we fire the shot. And if the weather conditions never meet the standards, then we 

may say OK, we’re not going to do it today. And you send the arming party back down there and 

they disconnect the cables. They do everything in reverse that they had done earlier in the day. 

Usually you try the next day or if the weather was going to be bad for several days, you might 

wait two or three days and try again. But it was a reversible operation. Everything was 

reversible. The things that are not reversible is putting the stemming material in the hole. You 

can’t say that’s not reversible, but not practical. Not practical to try to reverse that. But as far as 

[00:10:00] the arming and all that kind of stuff, up until the time you start to send the final 

signals, you can always back away from it and say OK, we’re not going to do it today. 

You were the one with the authority to say we’re not doing this. 

I was one of the ones. There’s a lot of people that can. The test controller can say no. The 

president can say no. Somebody in Washington that’s in the chain of command can say no. I 

won’t say that never happened. But if everybody else in the chain of command—the test director 

has the authorization to fire the shot. He’s the only one in the control room who has the authority 

to stop it. He’s the only one. Other people can request that it be stopped. In other words, if 

somebody sees something they don’t like, they can say stop the shot. And then the test director 

takes this under serious consideration. Now you’re not going to ignore anybody that says stop the 

shot, but still the test director has to evaluate it, figure out why this person wants to stop the shot 
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and whether he agrees with him or not, and this is all in real time. You’re counting down. But the 

final decision is with the test director. 

The countdown is about twenty minutes. 

It varies. Most of them are about twenty minutes. But if the test director says stop the shot, then 

the people on the electronic console, they throw the switches, which stops the signals from going 

out. 

Did you ever have to stop a shot? 

Yes, several times. 

Why did you have to do that? 

We have monitors in the control room that show us what’s happening with our equipment and 

we know what to expect. Sometimes you get something that is different than what you expect 

and you’ve got to decide whether this is going to seriously degrade the test, and if it is, you’ve 

got to stop and find out why it’s different. I had to do that a few times. 

We didn’t really talk too much about the building of the device. You were heavily involved with 

that end of the test site for a while there, weren’t you? 

Right. One of the first things I did at the test site was to help build the devices. 

You said you delivered a device. Was that right? To the test site. 

No, we send all the parts to the test site, and you get the parts and it’s in kit form, you might say. 

There’s a certain part of the test site which is designated for the assembly of devices. So we take 

all these parts that come from different places around the United States and we put it together. 

It’s like you were assembling a bicycle for your kid or something. And we put it all together very 

carefully and document everything that we’re doing. And when we have it completely finished, it 

stays in that location where we assembled it. But we don’t assemble them very far in advance. 
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Usually we finished assembling it at the same time that we knew they would be ready for it at 

ground zero. At ground zero, they had been getting the diagnostics and all that kind of stuff 

ready and they’d been working for months on that, and part of the schedule is what day they 

want this device delivered to ground zero. So when they wanted it delivered, the people who 

assembled it put it on a truck. It’s usually about a twenty-or-thirty-mile drive to the ground zero, 

and they’d make a delivery of the bomb, get there and say here’s your bomb. 

You have assembled quite a few devices, then, haven’t you? 

Several, yes. 

You had said something about coming from the lab and when you delivered it you said, Well, 

this is where the fun begins. 

Yes, I thought what was going on at ground zero was—well, the bomb is just one part of this 

test. Like I say, I have always been interested in the big picture, and so I was interested in what 

all these other things were that had gone on before I got there and were going to go on after. I 

was interested in all the things that had obviously happened before I brought the bomb out there, 

and I was also interested in what was going to happen after I delivered the bomb. So I managed 

[00:15:00] to stick around and finally had my assignment changed to where I was more 

involved. As time went on, I kept getting assignments which involved me in more and more of 

the overall operations. 

In the implementation of it. Now I heard a remark where the lab people made the comment 

where, Well, we’re the ones that do the work. The test site does less of the 

work than what we do. What would you think about that kind of a comment? 

Not quite right, but not totally wrong. 

Is it a fifty-fifty? A sixty-forty? 
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Well, I don’t know the context that the person said this, but the laboratories design the bomb, 

design the diagnostics. They send the people out there to assemble the bomb; they send the 

people out there to hook up the electronics and the diagnostics. But on the other hand they are 

supported by all the crafts people. You have got to have drillers, miners, laborers, heavy 

equipment operators, wiremen, electricians, all these crafts-type people. They are the people who 

did that kind of work at the test site. So when you say the lab did all the work, they should have 

said all the technical work or the work that had to do with firing the bomb and getting the data. 

But they certainly couldn’t have done it if they hadn’t had all this support from the crafts people. 

How would you characterize DOE as part of this whole picture? Are they just the ones who—you 

don’t want me to—? [Laughing] You’re shaking your head. I don’t know what I would say there. 

No, I probably worked with the DOE people more than most people at the lab because when you 

get to be a test director, the test director really is the interface between the laboratory and the 

DOE at the test site. Most of the people from the laboratory don’t really work with the DOE 

people very much and vice versa. I’m not saying never, but most of the people from the lab come 

out to the test site, do their job, and go back to their lab. And these crafts people, most of the 

time at the test site were working for a company called REECo [Reynolds Electrical and 

Engineering Company] which was a contractor to the DOE, so we were more likely to see 

REECo people than we were DOE people. In the beginning of early days of testing, I hardly ever 

saw anybody from the DOE or the AEC because I was just one of the lab guys who was going 

out there and doing my technical job and was not involved in the politics of the bureaucracy, you 

might say. And then at the end, when I was a test director, well, that was when I was mostly 

involved with the DOE. 
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And of course the DOE has changed a lot through the years, like anything else. I 

preferred it when it was the Atomic Energy Commission because it was a commission and it 

operated fairly independently from the rest of the government. At some point in time, I don’t 

remember when, about 1980 or something like that, Congress, for some reason that I don’t 

remember if I ever knew, decided that the commission should be made a part of the Department 

of Energy, and that was a big change. [1974, AEC abolished, ERDA established; 1977, ERDA 

abolished, functions transferred to DOE] The main thing that has always been the policy is that 

the people designing the bombs cannot be a part of the Department of Defense [DoD]. Actually 

the Department of Energy is supposed to maintain some independence between the Department 

of Defense and the people who build and have the bombs. And so there’s a lot of people who are 

[00:20:00] involved. If the Department of Defense needs a nuclear bomb, they have got to get it 

from the Department of Energy. So actually even today I think the fact that the nuclear weapons 

business is part of the Department of Energy is a mistake. 

Do you think it should be part of Defense? 

No, I think it should be an independent commission. And a couple of years ago Congress said 

they were going to change it, and they did form a new organization which was supposed to be 

independent for the design, testing, and production of nuclear weapons. And they went through 

all the motions, created this new entity, and then for some reason left it within the Department of 

Energy.  

Can you compare and contrast a little bit, how it was under the AEC versus how it was under the 

DOE? 

Well, it’s just more bureaucracy. When I’m saying that this shouldn’t be under the Department 

of Energy, I’m not talking about the people at the test site that I worked with. I’m saying that 
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those people should not be a part of the Department of Energy. They have to be there to do their 

job, but they shouldn’t have been reporting to the Department of Energy. Back when they 

reported to the Atomic Energy Commission, it was team from top to bottom that was dedicated 

to one purpose. You have got to remember that the Department of Energy has got a lot of other 

responsibilities besides nuclear weapons, and nuclear weapons is really the oddball in the 

Department of Energy’s responsibilities. 

You have seen that it’s not as efficient, is that kind of what you’re saying? 

Well, I don’t have the exact word, but there’s no reason to make it a part of an organization 

where you just kind of tack it on. It’s kind of a tack-on. 

Does this have anything to do with the problem of technical people versus the way policy people 

look at things? 

No. I never understood why the nuclear weapons business should be a part of the Department of 

Energy. It was a whim of some politician. And we’re getting off the subject here, but one of 

president[ial] candidate [Ronald] Reagan’s promises, one of his campaign promises, was that if 

he became president, he was going to get rid of the Department of Energy. And he became 

president and he tried to get rid of the Department of Energy and he couldn’t do it. Found out 

that there’s even some things that the president can’t do. Now I’m not badmouthing the 

Department of Energy, but I’m saying that the nuclear weapons business would be better if it 

was like it was when it was the Atomic Energy Commission where from top to bottom 

everybody was working on the same thing. 

Well, I had asked you about the DOE. I had asked you your perception of how it fits in with 

things. And it sounds like it’s had kind of a complicated position. 
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Well, I hardly know anything about the DOE except the people here in Nevada, but, all of these 

people that are told that they work for the Department of Energy, the weapons business and all 

the DOE people involved in it, have to be careful not to get lost in the bureaucracy of any big 

department of the government. 

Have you seen how different presidential administrations changed the work of the nuclear 

program? 

Yes, but it takes a long time for it. It’s not a sudden change. Presidents have different opinions 

about nuclear testing, nuclear weapons, and so they react differently to it.  Some presidents 

[00:25:00] pushed it hard. For one thing, it may not be just because it’s a different president but 

because it’s a different time. We’re talking about a period of forty years here. So the times and 

the situation in the world may have had about as much to do with it as who was president. 

Do you feel that the test site helped to end the Cold War? 

Definitely. 

Can you describe why you feel that way? 

Well, we had the most and the best nuclear weapons, and I think—this may not be the reason, 

but the Soviet Union really went bankrupt. I believe that that was the intention of the United 

States for fifty years: to bankrupt the Soviet Union. And the nuclear weapons race and the ICBM 

race and all that forced the Soviet Union to put their resources – which are much more limited 

than ours – nearly all into nuclear weapons, ballistic missiles, and very sophisticated aircraft. 

Nothing left over for their economy. 

Not much left for their citizens. That’s just how it looked to me. 

You feel like the nuclear program, because of its expense and their focus, that even the race 

itself, helped them to know that they were always competing with the Americans? 
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Well, yeah, it put restraints on them. Besides having to compete with us technically, there were 

restraints on what they could do in their dealings with other countries in the world. 

Do you think the United States was ever at risk from the Soviet Union from their nuclear 

program? 

Well, yes. If somebody had fired one, I’m sure it would have worked. 

Yes. But it was because they didn’t that we didn’t find out—? 

And we didn’t fire one at them, either. But I’m not an expert in that at all. I know how to test 

them, and I hope we never use them. 

Me, too. Let’s go into what happens after a shot. You had talked about different monitors, 

radiation monitors? 

Right. Before the events, you would put these radiation monitors – we called it an “array,” a big 

circle around ground zero – which are sampling the air. And what they’re looking for is any 

radiation that’s in the air. There’s always a little bit; that’s called “background,” which was a 

very small number. These are all operating before the shot and they are all reading background. 

And then after the shot, you go and look, and if the containment has been perfect, they’re still 

just reading background. They can’t tell the difference whether you fired the bomb or didn’t 

because nothing happened to the air around them. Now if you had a leak? 

Then it detects it. 

One of them will detect it, and since these are in a circle, and you know which way the wind’s 

blowing, the ones that you would expect to detect it would be the ones that were right downwind 

from the center of the circle. But our containment was good enough that these nearly always read 

background. We had one or two small leaks, but they don’t occur immediately. If we were going 

to get a small leak, it might take it hours or days to seep up through a thousand feet of earth. 
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So that’s something that has to continue to be monitored, then, for a little while to make sure it 

was successful? 

Yes. On most events, we have what’s called a collapse, a subsidence. This is what forms those 

craters which you see at the test site. Most of those collapses occur within about two hours to 

months later. Some of them never collapse. 

So that’s not necessarily the time of the shot? 

Oh, no. Like one of them I know took about nine months and then it collapsed. Most of them 

[00:30:00] happen within two to twenty hours, I would say, and some of them you don’t expect 

to ever collapse and they don’t ever collapse. 

You said something about seismometers? That’s also part of what is being measured? 

Right. First of all, when the bomb goes off, they see the shock wave, and some of these 

seismometers are close to ground zero. Others are hundreds of miles from the test site, which run 

all the time anyhow. In fact, the whole world has seismometer stations which run continuously 

and have for years and years mainly looking for earthquakes. But a nuclear test looks like a small 

earthquake, so that’s one reason you can’t keep a nuclear test a secret for very long because a 

guy with a seismometer on the other side of the world would be watching real close. He can tell 

that something happened and he can tell where it happened. And of course we do the same thing. 

If somebody else on the other side of the world shoots a bomb, our people can say hey, 

something happened over there yesterday. 

They are sensitive enough that you can tell that? You wouldn’t confuse it with any other kind of 

an explosion, whether it’s a mining explosion or—you wouldn’t—? 

That’s a good question. That’s a question that’s been asked over and over again. Can you tell the 

difference between just a high-explosive explosion or an earthquake or a nuclear bomb? In fact, 
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at the test site, they did an experiment about ten years ago where they set off about a hundred 

thousand tons of—no, let’s see, one-fifth—they set off a few thousand tons of high explosives 

out there. They made it big enough that it was almost as big as a nuclear bomb going off, if it 

was a very small nuclear bomb. And the government invited observers from every country in the 

world to come and see it, and some of them did. They set it off, and to tell you the truth, I was 

not directly involved and I never heard the results of the test, but I know they filled a mountain 

up with high explosives and fired it. The seismic signals probably do look different from a 

mountain of high explosives than it does from a nuclear explosive because the source of the 

energy with a nuclear explosive is concentrated into a very, very small volume, whereas if you 

set off a mountain of explosive, it’s not concentrated. It’s the size of the mountain and it doesn’t 

all go off at the same time. I never heard the results of this experiment. 

That’s interesting that there’s that debate that’s going on. 

Right. In fact, that was one of the purposes of the JVE because people couldn’t agree. This was a 

big argument about the verification program whether seismometry was good enough that you 

could monitor the country without being there. 

The Soviets preferred seismometry? 

Well, I can’t say that. Anyway, the question was, could anybody verify the yield of a nuclear test 

without being present at ground zero. The United States always took the position that the United 

States could not verify—and I don’t know whether this was a technical position or a political 

position, but it was probably a whole lot of both. They took the position that there was no way 

we could ever verify the yield of a Soviet nuclear test unless we were there. The Soviets, I don’t 

think they were as hard over on this as we were, to tell you the truth, but I’m no expert on that. 

And so there was a standoff for many, many years, fifteen or twenty years, about verification 
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because both sides were saying we’ve got to send some people over there and both sides saying 

no way are we going to let you come to our test site. And one day the Soviets really surprised the 

United States and said OK, send your guys over here. We’ll let you drill your hole right here. 

You probably never thought that day would come, did you? 

I wasn’t even thinking about it, but there was a lot of politicians that never thought it would 

[00:35:00] come, and when it did, they weren’t really too happy to hear that. 

The Russians or the Americans? 

No, the Soviets were the ones that said they would do it. They were the ones that said OK, we 

give in. Come on. And then the United States, that was a condition they never thought would 

happen, so that was a surprise. 

One thing to offer it, another thing to get accepted. 

But again, that’s when they started negotiating a JVE, and those negotiations started several 

years before we actually did the test. 

You have done a wonderful job of describing what an experiment is. I mean even that term “joint 

verification experiment” sounds really strange to the non-professional ear, but I think these steps 

that you have listed out here, the steps that it takes to do an atomic experiment, and to do this 

jointly with another country is a big deal. 

The last couple of steps, you said that there was post-shot drilling, and then there was 

gathering the containment data. 

Right. Well, they’re different. There’s two ways on the containment. The containment evaluation 

is by looking to see if any radioactive material got away, and so that’s an ongoing thing. If 

nothing got away, you can say OK, containment was perfect. If nothing got out, it was perfect. 

So that’s reporting back to the CEP? 
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Well, no, that’s reported somewhere but it doesn’t get a lot of attention because it’s nearly 

always perfect. What gets attention is when they say wait a minute, It wasn’t perfect because 

something did leak out there. That gets a lot of attention but to say you didn’t have a leak, so 

what? You didn’t expect a leak. 

 Now on the post-shot drilling, that’s an entirely different thing. One of the ways that the 

laboratories can evaluate the performance of their nuclear explosives is by getting samples of the 

bomb that just went off. You have got to get them quickly because you’re looking at isotopes of 

a lot of different materials and these isotopes, some of them have very short half-lifes. 

So are you talking about getting pieces of the device that has shattered? 

Part of what had just exploded. 

So that’s what post-shot drilling is? 

Is to get those samples. 

When I talked to Larry Neese that was the work he was involved in, but I didn’t have a clue what 

that really was. 

Well, the whole idea is to drill back to the exact spot where the bomb was, get some samples, 

material samples, and bring them back up to the surface. They will be very radioactive. That’s 

what you want. You want to get the radioactive material. You bring it to the surface and you 

send it to the laboratory, and you do all this as fast as you possibly can because this radioactive 

material is changing, some of it very, very rapidly. The quicker you can get this to the 

radiochemist at the lab, the better chance they have of evaluating how well the bomb performed. 

And the drillers go out there and they move in within—in fact, one of the things that’s out there 

not too far away from ground zero before you shoot the shot is this post-shot drilling rig, which 

is a special rig and it drills in at an angle instead of straight down. 
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Their work just begins after the shot, doesn’t it? 

Yes. And you drill at an angle because you can’t put the drill rig right on top of the hole because 

the hole may collapse or may have already collapsed. So they set up. All drilling operations are 

twenty-four-hour-a-day operations. But they start drilling usually the same day and they drill 

down and get this sample. The samples have to be packaged up in a special way because they’re 

radioactive. Usually an airplane is sitting here at the test site to fly these samples back to either 

Livermore or Los Alamos. The radiochemists at those labs would be sitting there in their labs 

waiting for these to get there, no matter what time of day or night it was, and as soon as they got 

them they would start working on them until they had finished evaluating what they had. 

You certainly described what that is. Are there any other steps we haven’t talked about? 

Probably a lot, but I can’t think of them right now. 

[00:40:00] Now JVE, was that a Los Alamos test? 

No, it was a joint venture in three ways. It was a joint venture between the United States and the 

Soviet Union, and it was a joint venture between Los Alamos and Livermore. 

Was that unusual? 

Very unusual. And I was the test director, and a lot of people commented later, was it harder 

coordinating between the United States and the Soviet Union, or coordinating between 

Livermore and Los Alamos? 

And what is the answer? 

It was about the same. 

Was it? Now do you have any opinions about the two different labs? 

Yes. I have very high opinions of both of them. And I have a lot of good friends that work at Los 

Alamos. And there’s always the competitive spirit that we’re all out to achieve the same thing, 
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and we do. We rib each other and all that kind of stuff. But one of my best friends, Walt Wolff, 

is a test director from Los Alamos.  

They do achieve some very remarkable things, though. It seems like the creativity that comes 

together is mind-boggling, the technology, even some of the things we take for granted that have 

come out of the testing program, like computers and satellites. This competitiveness has still 

inspired a lot of technical advantages. 

 Is there anything else you would like to add? 

Nothing specifically. If you get into the details, it takes about three years to do one of these 

events now. It might take almost that long to explain it all because I just talked mainly about the 

execution of the shot. But these people who are doing the diagnostics have to first of all decide 

what they want to measure. They have to have something there that can detect the different 

forms of energy relative to time. A lot of times you can’t just go out and buy these detectors. 

You have to design and develop the detector and build it, and so the people that are doing the 

diagnostics are putting years and years of effort into doing the diagnostics. At the same time 

other people are drilling the holes and other people are putting the bombs together. I think the 

diagnostics is probably the hardest part of the job. 

You had said at one point that they had to be very careful what time you want different signals 

sent, the sequence, when, where, what signals are wanted. Is that all part of diagnostics? 

No. There’s a lot of people involved in a test. Some of them may just have a television camera or 

something they want to turn on, or a movie camera, and they want to take a picture of something 

but they don’t want the camera running for two days before. They will say turn my camera on 

about ten minutes before zero time. So you would put them down for a ten-minute signal. And 

your microwave system has got to go out there, receive the signal, and, through a wire, go turn 
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their camera on. Or some other thing like that, which may be just a matter of turn this on or turn 

it off at a certain time. Or there’s other people, maybe their diagnostics or something is going to 

be using a lot of electrical power and they don’t want to turn that on any sooner than they have 

to, so they say at minus two minutes, turn on the power, or something like that. There’s other 

mechanical operations that maybe has to do with environmental control. Sometimes you want to 

heat the place up. Sometimes you want to cool it down. Sometimes you have got refrigerators or 

heaters that you may want to turn off just before the shot. So it’s mostly housekeeping things that 

are going on. The signals that fire the bomb usually come in the last minute, you might say, or 

last few seconds. In fact, the signal that fires the bomb comes in the last few microseconds. You 

[00:45:00] send the fire signal and it happens. But all these others are housekeeping things that 

you do while getting ready. But as to diagnostics people, part of their diagnostic system is that all 

these detectors have to have the power applied and some of the equipment that they want to run 

is for just a short period of time. They say what time they want it turned on and what time they 

want the power turned off. And then when they get their data, that’s completely independent of 

all the signals. The signals are turn-on, turn-off. Off-on switches. But the diagnostics is 

something that has to happen in real time. It has to be preplanned. They have got one chance to 

get it. They have got everything waiting for the signal, and then either they get it or they don’t 

get it. 

And then they analyze and that’s where they get the information that the test was done for. 

They may analyze it for months afterwards. 

Have you ever been on the analyzing part of things? 

I have taken a quick look at stuff. I have analyzed, not on a nuclear test, but some of the other 

work I did other places; I was on the analysis side of it. But it’s time-consuming. Diagnostics has 
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come a long way during the history of testing. It used to be done with Polaroid cameras and an 

oscilloscope. Now they have digital. Most of the signals are digitized where they can almost take 

them a real time motion picture of the bomb going off and you can get it back instantaneously 

almost, just like your digital camera now. You get an instant picture. And diagnostics, they can 

get it almost instantly. Nothing is instant, but very quickly they can look at their diagnostics, 

where before they had to do things like go out and get the film and develop it and then look at 

the picture. You had a picture, and the picture would be meaningless to somebody that didn’t 

understand what they were measuring. 

You seem like you have really enjoyed the test directing work and, being at the center of 

something that was very exciting. 

Yes. It has been fun. 

Well, we are way past time and I kept you longer than I should have. I really appreciate this. 

This has been so fascinating. 

OK. 

[End of interview] 
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