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INTERVIEW WITE HARRY KORNBERG - SYNOPSIS
$-1-8B2
- The Test Site:

Sheep

G.I.'s

Test personnel - lack of full bioassay analyses for Pu or other
internal emitters
- Accident at Hanford - Pu “projectile" in arm of worker
Treated with DTPA[ washings collected, etc.
Early wash very effective
- General discussion of chelation therapy - also zirconium -
toxicity of the agents
- Origin of Hanford Environmental Health Foundation well before the
registries. M.D.'s with General Electric wanted independent
arrangement
.A.bip about early days of registries
- Re/Jim Park's work - coverage in the chapter I gave ﬁarry
Reviewed statements in manuscript
- Re/Hackett and McClanahan
- Tritium model - simple one - not right - led to doing some
measurements
Re/Role of tritium
Re/AEC commissioners }
- Back to NTS problems - thyroid éurveys in Utah
- Contributions to chemical toxicology |
Ré/An unpublished paper he presented at early meeting of Society

of Toxicology - lead toxicology
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Kornberg - page 2
Use ©of short-term tests for long-term predictions
- Naming of ouistanding people
- Russell-Grahn work on mutagenesity of Pu and tritium
Park's idea that bone is really the "critical organ" for inhaled
Pu - even insoluble
- Uranium Reéistry - not uranium miners
Uranium mines

Radon in homes
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INTERJIEW WITH E.A. KORNBERG
Eis hame, Vancouver, Wi September 1, 1982

Re: Utah Sheep |

KORMBERG: [Contents of that section were locked at. We were off record on that, N.S.)
The scientist who started this is a guy called Harold Knapp. In a tame that measures a
couple of inches thick he essentially claims that we forgot (those of us who were
involved in those measurements) to measure the radioactivity in the sheep and in

the food that.the sheep ate which is an insult and an outrage. We, of course,
measured thai. We measured the bones. We measured the thyroid. Knapp should

know enough that if there is any radioactive fallout eaten it would appear as
radioiodine in the thyroid to begin with, and certainly we would have seen it

in the radjoactivity in the bones if there was any strontium. We measured it

soon enough.

STANNARD: What connection does all of this have with the G.I.'s who were

exposed at the MNevada Test Site?

KORNBERG: It could have an awful lot of connection, I suppose, because if a

jﬁdge or jury can be convinced that we perpetrated fraud for the Goverrment,

the same thing wou]d.apply there. I have no idea how much exposure the G.I.'s
"got. |

STANNARD: The only hole I can see in our monitoring procedures for the personnel
around the test site was what I was mentioning the other day. We didn't have a

very good biocassay program at NTS. They 4did nose swabs,but there wasn't mach |
urinalysis, and it's probably too bad they don't have those records. i
KORNBERG : Théy wore film badges. Was that about it?
STANNARD: They wore film badges, and in the so-called safety shots where it Qas
plutonium, we wore protective clothing and full-face oxygen (actﬁally air) breathiné
equipment. I thought we had gone qut of our way to do urine analysis, but
when I looked over the bioassay records there in Las Vegas in June, 1 couldn't
find any urine analysis records. There were a lot of -things that we set up
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to do that never got analysed. They were snowed under with plutonium analyses.

in fact, they've still got & lot of Kermit Larson's soil samples stashed awzy -

samples that he took way back when. I don't know if they showed anything or not. [N.E.

Not analysed when this was written, N.S.] Kemmit finally let loose of them,and they

are stored scmewhere under the aegis of the Nevada Operations Cffice of DOE. If that

thing goes the way it might go, it could cost the taxpayers tremendous amounts of money.
1 feel impelled to say something about it besides just the facts of what

was done.

KORNBERG: Yes, 1 think something has got to be said because you could get some

guy like Harold Knapp claiming that even if uranalysis or feces analysis was

done - really what happened was that they were inhaling and ingesting insoluble

radionuclides that burned the gut and gradually got absorbed and deposited in

bone and caused some kind of cancer. One can make any kind of claims, but

anything short of whatever is thorough (and I don't know what a thorough analysis

would be). Weré environmental analyses hade? Do you know how much was present

in the air? |

STANNARD: They were prétty good. .

KORNBERG: I think one coqu then make a lot of inferences about it. Was your

iurine analysed?

STANNARD: I thought so, but I couldn't find any number. 1t was the last after-

noon of a 1ong ﬁeeting in Las Vegas,and the place was getting ready to close. 1

found so much stuff - they've got thousands of documents there. 1 ran into this

fellow who I think was the guy that took the samples. I said, "Can you look up

IStannard on such and such a date?" He looked and found nose counts, but none of

the people in the group remember really specifically that we did a full thrust

bioassay. I'm sure the same problem exists with the G.I.'s. Film badges won't

show what they ingested or inhaled. Unless they &id do biocassay of sare king,

they are wide open.
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KORNBERG: Yes, were any whole body counts made?
STANNARD: I don't know. 1'd like to find out. I was going to esk you if you
knew of any.
KORNBERG: I1'd be surprised if there weren't,
STANNARD: I would too. Good point.
KORNBERG: Phil Cuckor phoned me late one night many years ago. An accident
had happened in the Separations Plant, I believe. Same kind of minor explosion
occurred in which a projectile of plutonium was imbedded in the muscle of the
worker's upper arm. He was taken to the hospital immediately, and DTPA solution
wés already prepared and being made ready to apply. 1 requested that the bio-
~ assay laboratory become activated immediately to take aliquot samples of
‘the DTPA wash. we.had a2 surgeon open up the arm, excise as much of the
plutonium, and remove it as he could, and then I remember a drip situation was
set up in which the DIPA solution was allowed to drip on the wound, and we caught
the drippings in same kind ¢f beaker;: every 10 cc's or so would go to the lab,
and I1'd get the numbers back so I could plot it to see when it started leveling
off. I didn't 1ike the way the dripping was going, so I changed that. Instead of
using a.dripper I asked for a fairly large syringe (I think it was about a 20 cc |
Sy?inge). I used that instead, so I had in addition to the complexing, I was
using the force of the solution to wash the stuff out. We kept that going for
a number of hours until it looked 1ike the curve was levelling off. This guy
ended up with less than the maximum limit of plutonium, but that was one tfime
when we saw it happen when we were able to do something about it fairly soon.
We gave him DTPA intravenously too, and that removed same in£5 the urine, but most
effectiye was the early wash. It did help to use the force of a syringe. It
was published later.
STANNARD: What's your general feeling about these various efforts at therapy ?
It sort of started with Jack Schubert.
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KORNBERG: VYes, and he started with zirconium, didn‘t he? Then Harry Foreman

came up with EDTA. Then the DTPA came and Vic Smith, in our place, &lso did &

lot with DTPA in animals. Our findings, and I guess those of Harry Foreman also,
were that it was ineffective unless administered early - soon after the experimen-
talvanimal received the plutonium. We followed that procedure in human accidents.
We tried to get it out mechanically.and then wash it out forceably with DTPA and
then inject it into the wounds.

STANNARD: MWould it be safe to say that no lives have ever been saved by these
procedures?

KORNBERG: I think it would be absolutely safe to say. Then on the other hand I
don't think any lives have been lost by any of the accidents.

STANNARD: The lives weren't saved because they weren't in jeopardy?

KORNBERG: Right. And if they had been in jeopardy would they have been saved?

1 don't think they would have been séved by the DTPA. They woujd have been

saved by a surgical intervention,. I believe..

STANNARD: 60 yqﬁ remember the story on the toxicity of some of those things?

I femehber one of them had some effects on the middle ear. Maybe that was the
zirconium. ‘If was in England.

'KORNBERG: Yes, but I can't remember it. It would be reasonable that the

college (7) should do that. I don't think anything like that has been experienced
Qith the chelating agents. Do you recall any?

STANNARD: No. 1 jﬁgt recall the zirconium. 1 guess there was quite a lot of

work on toxicity of fhe substances used as the chelating agents. Theyraren't in-
nocuous. Of course, one had to be careful not to tie up too much calcium. The lung
gavage technique (or lavage, I guess it was) got started from what Foger McClellan said -
he sort of started it - but I don't know whether he started aﬁlﬂanford or at Lovelace.
KORNBE?G: We tried i; at Hanford, and I don't even know if Roger was there at

the time. Maybe he was, but somebody got the notion of trying that,and I
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thought it was a rather horrible procedure, but later found out that it was not
an unreasonable one. It was the most effective of anything that could be done for
lunc deposits, but it still wasn't effective enough to mean an awful lot. Again, as
I dimly recall, -it was most effective when used right after the incident.
STANNARD: I'm looking for a chapter that I can make short and sweet, and I
thought maybe that would be one.
KORNBERG: That would be a good one. .
STANNARD: Victor Smith has spent a whole career on therapy.
KORNBERG Yeah, he's done all inght. [Almost] hopeless to really do scmething
in therapy for internally depbsited emitters. There is a whole book out that
Norwood and I put together, you recall, on the topic. Although it doesn't summarize
what was known as of that date - and I don't think we know a heck of a lot more,
but we didn't know much then that was of any great effectiveness.
STAMNARD: I did same work in the early days on British antidewisite [BRAL] and
polonium. The chelating agents didn't work at all with polonium. Of course, polonium
'is not a bone seeker. It tends to form colloids by hydrolysis. It [BAL) worked; you
cou}d reduce the toxicity in rats, and also you could increase the gut absorption,
which was an interesting sidelight. 1'm a 1itt1é surprised that
iBritish antilewisite wasn't tried in more cases. Maybe the chemistry saicd it
wouldn't work.
KORNBERG: I remembet your work; I remember reading of it - a'very long time
ago. I can't rememSer if we tried any of it or if we didn't. It seems to me
- I asked about it. For some reason or another we didn't go through with it. I
don't know why. Was it itself toxic, or did the new ones coming along show
| more promise?
STANNARD: I think the other ones kind of eclipsed it. Of course,it worked
- awfully well for the original purpose — lewisite, etc., but I guess the com
’plexes with radioactive materials were fewer - only the kind that were

sulfhydryl bound.
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How did, what is now the Hanford Envirormental Foundation, get started?
KORNBERG: There again, Phil Fuqua would be the guy who could cive the real story
of that. lie's a very good friend. Dag Norwood, of course, was the first
president of that. As ! remember, and this is just to lead you hopefully, Newell,
to getting the storv straight, when I first got there at Banford,all of the M.D.'s were
employed by General Electric for the Manhattan District, and then the AEC. General
Electric,not being in the medical business, didn't particularly like the idea and
the practit%oners didn't either, so they were given the opportunity to open
their own offices, which they gradually did for the most part. There were clinics,
and a hospital was formed. In the meantime,.there were still some industrial
physicians, among them Norwood, Fuqua, and others that I can't recall at the
moment, stayed on for a bit, but I think that with the help of General Electric
a special foundation was formed for occupational health problems. Then with
the addition of Frank Ably, long since retired - an industrial hygienist - an
envircnmental health foundation was formed. I think that's the bare skeleton of it.
SiANNARD: vhat is the connection between that and thé uranium registry - or trans-
uranium registry? '

KORNBERG: The transuranium registry - - :7

STANNARD: That was not just a EHanford activity.

KORNBERG: No.

STANNARD: I think Dave Brunner had a lot to do with getting it going.
KORNBERG: Yes. That was a very good idea. I was on one of the early advisory
committees of that, and . . . .a little bit hyper-critical about its lack of
progress. Since Canada had something going - quite successfully - and they
were way ahead of us) 1 wanted to see us catch up. I really don't know how
strongly HEKF fitted into that transuranium registry. I think they had the
Hanford part of it. I think they probably had that better in hand than most

others. That's about all I know about that one. Being my usual critical self
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I Jasted two years on that committee and that Qas the end of it.
STANNARD: The Environment:] Foundation has now taken on uranium, &s well as
transuranics. And I think its high time - long past time, because this is the
largest single group of exposed individuals we've got.
KORNBERG: Absolutely. »
STANNARD: Just about six months ago I had a letter from the fellow who is
running it and asked if I would become & member of their Advisory Committee.
KORNBERG: Good. -
STANNARD: I'm glad to because I think more subjects are out there,unless the ex-
posures have been really so low that you are never going to measure anything. There are
a lot more people and the statistics are a lot better for uranium than with plutonium.
While I was in Los Alamos, I just happened to be there when the 26 - 27 plutonium
workers were back. Louis Hempelmann was there - and they were having a great old
time -~ with a'reuhion. Of course, all of them were pretty well up in years, but
they ére just a feisty gang. They say, "Lock at us - plutonium didn't bother us."
The& were having a banquet and Louis asked me to stay. I couldn't, I had to go
. down to A]buquérqué. They are still looking at them and still finding nothing,
which is really quite surprising. I suppose if you did a calculation éf the
expectation of seeing one tumor, at the levels that they were at, it still
might not be very likely.
KORNBERG: Yes, I guess that's right.
STANNARD: [Has questions re: the manuscript]. 1. I thought I had given Jim
Park quite a fair shake on what he did - you felt that I didn't quite show the
extent of his contributions.
KORNBERG: Was that in the part you sent me? Bill Bair you gave (you did a
beautiful job with him, but I thought you haan't talked yet with Jim Park. But
then knowing Jim - even if you talked to the gﬁy - he's the same way.)
STANNARD: We just talked about}the results. It was hard to get him to télk
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about what his own identification was.
KORNBERG: Yes, it's very difficult to do that.
STANNARD: 1 guess I hadn't really focused on the fact that he was self-effacing.
Maybe if you could find those pages of manuscript, we could see how I might change
them a bit to give him better‘ coverage.
KORNBERG: That would be a good thing we could do.

| STANNARD: Have you got them handy? (Xornberg - yes). Clark and his bones. I

. ééthered that what I said you thought was not quite right.
KORNBERG: I think that he really contributed some ihportant‘infonnation here -
that doesn't come out (in this area) - deposition of plutonium. Here it is - at

the end of the first complete paragraph on page 77, you say, "It is puzzling that

the authors do not remark upon this". If you could just send Clark page 77 and
say - "is this right - or did you guys later remark upon this"? That's the one
that got me.

STANMARD: Now page 81 - we were talking about Sikov and Mahlum and you say, "It seems
to me that Mzhlum spent a few years in WDC with the AEC." I guess "WDC" is A
Washington. That 1 didn't know. Then you say, "is Sikov dead? The end of the
paragraph reads that way". we11; he isn't, thank goodness.

KORNBERG: "He has stayed close to the last, with his colleague of many years,

D.D. Mahlum, ever since." -

STANNARD: Ch, I was just using the éxpression - meaning "close to the last" - like

a shoemaker. |

KORNBERG: Oh - my advanced years had me read it another wayf "
STANNARD. Well, that cqu]d be misinterpreted by someone else. 1 couldn't for the
life of me ﬁﬁderstand your question - Should I say "he stuck to his knitting”?
KORNBERG: Yes, or "nose to the grindstone".

STANNARD: Or, "Sikov never varied. He'just stayed with his field." CQ(uite different
from some of the folks we've been talking about. He reminds me of a fellow I knew
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at Harvard. [Told story of Stacy French and purple sulfur bacteria, K.S.]

KORNPERG: "Jim Park continued after appointment to be Manager of the Inhalation
Toxicology Section. He brought the diversification program to new levels that brought
additional attention and continued keen interest in the inhalation toxicology

work at Hanford." Scamething like that.

STANNARD: Great. Bill Bair made a big point of having me see a

couple of girls that I hadn't focused on. One was McAffey?
-KORNBERG; The two 1 wouldn't have thought would be the two Ann thought of -

the Pat Hackett and Bea McClannahan.

STANNARD: Those were the ones. Evidently they had been there at it for years.
KORNBERG: They've been there for years. They came, essentially joined as

technicians really, and they turned out to be really super technicians. They

arrived about the time I became head of the biology division, back in 1959 or

shortly thereafter. It was some years after, I threw them out on special leave;

they hung my picture on the wall of their room in Pulliman and threw darts at it

as "they were getting thejr Ph.D. They were very happy ﬁo get that degree. They

were that good that I wanted them to get the doctorates, which they did.

STANNARD: Where did they go? |

KORNBERG: They went to WSU [Washington State University, Pullman] by their choice. Agai
they are examples of people who stayed in the backgfound and made great contributions.
STANNARD: Unfortunately, my interview with them was a little bit difficu]t because

I saw them together. They had been bringing me people on the hour - every hour - |
for four days, and I was really getting kind of tired. I didn't have 2 counter

on the tape recorder I had at that time, so I couldn't push a button to say when

one was talking and when the other was talking. I would recognize fheir voices

right away, but the girl who did the typing really had trouble knowing which

one it was.

KORNBERG: McClannahan has been doing the chromosome abberation work,
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STANNARD: About this model that you worked up for tritium.

KORNBERG: Yes - simple-minded.

STANNARD: Do you have any record of it or what it was?

KORNBERG: Oh, yeah, I remember 1 figured the thing out,and it looked so neat that
1'd been pressured to give a seminar, since I insisted everybody give a seminar,
and they said 1 had to do it too, and so 1 did. I gave it and I especially remem-
ber Dag Norwood ahd Phil Fugua came out to hear it (the whole thing was mathematical)
and both of them hate mathematics - so it went over 1ike a lead brick with them.
A11 1 did was pretend that the lung was a piston inside of-a cylinder. The piston
went down for the standard man's breath displacing one 1iter - pulling one liter

of tritium contaminated air in - and the inside of the piston was wet with water
(water vapor was inside fram the body), and I assumed that the piston pulling

this liter in, mixed with the water vapor, and then pushed it out - and pushed out
whatever was available to push. When I caused this mixing process, to my surprise,
it didn't push out very much of the tritium. Most of it had‘mixed up and stayed
there in this simple minded piston and cylinder. Well, that's crazy,and I |
thought we had better measure it to make sure, and that's when I found out that

I was wrong about this piston not being right.

STANNARD: Why? Was the classification still going on, so you didn't know about
what Los Alamos was doing?

KORNBERG: Oh yes, I didn't know what Los Alamos was doing then. They didn't
know what we were doing. And thosé that were in the audience were those who had
the need to know about tritium.

STANNARD: Ernie Pinson was doing somewhat similar work, but he never got in a
chamber to my:know1edge. Ernie got his degree at Rochester in water balance. He
worked with Ed Adolph. They had one of these balances where you measure insensible
perspiration. You §it on it, and keep loosing weight just sitting there..

I haye made veiled remarks that there was a lot of tritium around Hanford,
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but I read it over again just before we came up, and I have put it in such
@ way that 1 don't think 1 have said that they were making the tritium for the
hydrogen bomb project. 1 just said, "while tritium was involved in the fusion
process". What I said was - there was tritium manufactured in the process rather
that it was being made to go into the process. [ wonder if there is any real
reason I shouldn't say that the tritium was there to go into the fusion process,
because it's known now.
KORNBERG: I presume that it is, too. I presume that it was then. ! haven't seen
this specifically stated anywhere, but that was the understanding we were given -
why everything was kept pretty quiet.
STANNARD:  "Pretty quiet"; is it alright the way it is? - if it didn't trouble you
at all - you read it. It didn't sound wrong to you?
KORNBERG: No, no it didn't sound wrong.
STANNARD: - I wrote it round-about to be sure that I didn't say some of the thfngs
that_you could have said - simply not to get into what could still be a classified
area. | |
KORNBERG: I'can't imagine them being classified. Is somebody looking over this
_ stuff, with thaf in mind? That occurred to me when I wrote.
STANNARD: A»good question. I don't know whether Ray Baalman is....He would not be.
Bill Bair is reading it all and is sensitive to the problem.
KORNBERG: You know a guy who would be good would be some real old timer. 1 could
‘get Bill Burr. I don't know if Bill Lotz would know. I don't think so. I don't think
he would quite have a good handle on it. Who was the other one you mentioned that had
an M.D. - a good friend of ours from Washington, D.C. - later worked for Dixie Lee
Ray?
STANNARD: Bruner.
KORNBERG: Dave Bruner. I think he might be able to help.
STANNARD: Of course, none of them were really bicmedical people - except Dixie lee

and Bruner.
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KORNBERG: I never did know any. 1 talked with Willard Libby a couple of times

when he was there. Of course,the other one I knew very well was & later com-
missioner, Wilson Johnson. He had a strong interest in biomedical problems. That's
the extent of it.

STANNARD: Bill Neuman was prejudiced against Strauss. He thought Strauss was an
S.0.B. Strauss wrote quite an interesting book,and Dave sent me a copy of it. It is
called "Men and Decisions". It was about the struggles they had including cooperation
with the British. One of the things I am trying to decide is how much I need to say about
the milieu for the work that was being done. I'd like to say a little bit.

KORNBERG: Yes. BHanford was locked at as such an outpost of civilization that we
really had only occasional contact with Washington.

STANNARD: One of the things I find puzzling is that as farvas 1 can see there was

as much work done in studying the human population, arouna the Nevada test site, as
studying the sheep - or a lot more.
'KORNBERG: I would hope so.

STANNARD: ‘I got the impression that there were some pretty good people involved in
Tooking at thyroid.nodules, etc. Was that so well settled that this 55 why they don‘t
bring it up? Whereas,with the sheep,there is some room for doubt?

KORNBERG{A I certainly wish I could answer that, Newell, but I can't. I haven't
followed up on the Utah business at §11, once having left Hanford ten years ago. As

a matter of fact, earlier I had left rgdiation biology and went into cross 1linkage
between biology and engineering. It's a kéy question. That may be ad&ressed in this
bulletin -~ BRH bulletin - but I haven't read it either. |

STANNARD : We'll wait and see. Ed Wrenn, or somebody at the meeting in Las Vegas,
showed a film of St. George (it wasn't a film - it was a Jot of slides) and sort of
re~hashed the whole thing.

_One of the general questions I wanted to ask you was how you visualize and see

how the work in internal emitter toxicology contributed to chemical toxicology. We

-12-

00271076



keep saying it led the way.

KORNBERG: Yes. 1 have been interested in that for many years. As & matter of fact,
shortly after the fonnatioh of the Society of Toxicology (it must have been 15 or

20 years ago% 1 gave a péper in Willjamsburg comparing radiotoxicology with conven-
tional toxicology. It was an armchair exercise in which I tried to see what would
happen if we established permissible limits for a few materials presenf in our
environment the same way we establish 1imits for radiocactive materials in our
environments. What I picked was strontium-90 - the way strontium-90 permissible
limit for body burden and concentration in foods was established, as well as the
same for plutonium. I then applied those criteria (such as the concentrations of
the radioactive materials) which would cause something to happen (cause a production
of tumors, for example, in the case of bonelseekers - and lung tumprs in the case of
inhaled plutonium). I compared that with the amount of lead that would be required.
1 came up with some very interesting figures. Recall, now, this was in the day
before anyone ever thought of the big flap on lead. About 211 I remember from that
paper-now is that if we use the maximum permissible limit in food, for lead, it was
established the same way we established it for either strontium-90 or plutonium.

The amount of food we could eat was, I think, somewhat less than one sandwich per
day; It would Bé exceeding the general population limit, which is 1/10th of the
occupational. If you were in occupational exposure you could have somewhere around
the equivalent of eight sandwichesba day. It turned out that the intake would nof
be enough to support 1ife. I could see nothinglwrong with the calculation - it was
straight forward, it was the truth as I saw it. The one tﬁing that I hadn't antici-
pated is that in the audience were a large number of toxicologists from the tetra-
ethyl lead corporation. ...... A copf of it is probably in the archives, and

I'm going to try to find that and send it to you, because that was not published. 1

- intended to publish it,but when I saw the reaction - the very strong reaction from
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the lead people, I thought perhaps ! was doing them & non-deserved injustice, so 1
graduelly forgot about the thing. 1'11 look it up.

STAMNARD: It would be interesting because now it seems that the points of view

are coming closer together. O[id you use the linear no threshold idea for the lead?
Or 2 threshold? .

KORNBERG: I didn't do anything of that sort. What I did for lead was look through
the lead toxicology literature extensively. Essentially I did use a threshold. To
find out what concentrations of lead and what amounts of lead could cause something
to happen. I think it wes some work in England in which it was shown that rather
small concentrations of lead led to bone tumors. This work was questioned, but there
were other indicators of chronic lead poisoning that I also used. The figures came
out pretty much the same way. I did not have to go to a linear kind of extrapolation
to get this figure. The data was good enough in the literature.

STANNARD: O©Of course, now the mutacens and the carcinogens are beginning to be plotted
in the same way as we did for radiation. In a way,they are going to have to go down the
same road that the radiation toxicology people did. One of the things I would like .
to tfy and do in the final chapter or the overview, or whatever, is point out some
ways in which all of this work could save the chemical toxicology people from having
to do all this over again. |

KORNBERG: I think that would be great. For years I was interested in that. That
was even before I gave that paper - so many years ago. Nothing at all was being.
done along those lines then, and I had no idea you had this in mind now, but that
would be a beautiful thing to include. It's high time thét someone brings that up
again. It can lead the way. What it would do to modern society, I don't know, but

I just now happened to recall another thing that I think I pointed out in that same
paper. If we establish the same kinds of 1imits for ordinary conventional toxic
material in water that we do for plutonium in water, we'd have to stop drinking

water. I think I had some elements other than lead, but I know lead was one of the
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notables. It would be better to drink plutonium contaminated water, at its maximum
permissible 1imit, than it would be to drink water that we daily drink now}
STANNARD: That's just the sort of thing I would like to be able to quote-chapter and
verse. 1 haven't had too much luck in finding good, solid material that has

one foot on each side of the street. The chemical toxicology people do their bit -
others do their bit, but one thing that I have kept wondering about is if there is
any way they (the chemical toxicology people) could avoid doing these long-term
experiments. I'm‘not sure they are going to try. 1It's easy to say, "you've got to
do the same thing we did" and really study long term. As you know,the toxicology
people have only very recently started looking at long term. They usually ran 30
to 60 days and that was it.

KORNBERG: Yes, that's right. This was one of the areas that we attempted to
diversify in. 1In 1965 when General Electric turned over its activities at Hanford
to the seven new contractors, one of which was Battelle Memorial Institute for the
Hanford Laboratories, the whole idea of many contractors was to diversﬁfy the
activities of Hanfofd. The diversification act I went into was to diversify our

chemical toxicology methodology into applying it into classical toxicology. It |

didn't gain an awfu1v1ot of support. It was just too different. There are ways now

in which it can be done using‘specia1 short-term tests to get some kind of an idea.
What pops to mind right away, of course, is the aims. and tests similar to that. I
think if we cah set up some kind of observed ratios here, I think it would help cut
down the length of time. It would give us a2 ball-park estimete. I'm sure there will
be cases where we'll want to go ahead and do some long term tests.

I think we should know enough now about the relationship of some of these shorter-
term tests to know what happens in the mammal to set up some kind of reasonable
procedure.

STANNARD: Well, it's something I would like to do along with other things. It

probably will have to be moderately short. The main arez that you hear the most
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about js inhalation toxicology. But 1 think that's mostly on the basis of tech-
nology. Inhalation toxicology workec out for radioactive material was way ahead

for a long time of the technology for other inhalation toxicology. They were leadinc
the way - probably still do.

KORNBERG: Yes. I don't think its impossible that we could set up another system

to get an idea of what would happen in such cases. I don't know if any work has

been done at all using techniques such as for particulates. If it hasn't,

I think it should be - both radioactive and non-radioactive. We need some new
approaches in this for both to cross the bridge. You are right; I hope we don't have
1o look forward to the long-term toxicology experiments that we've done in radiation
hazard assessment.

STANNARD: Another fairly general question I had was who you would name as the out-
standing people that ocught to be sure to get somé bil1ling of some kind or other in
here. Of course, i've named a lot of them. Let's say you were going to do this and
didn't know anything of what has been written - just going around the country and
over'the years.

KORNBERG: Now we're talking about internal emitters? 'Other than the Hanford people,
we'd have to name those who started the very early work on uranium toxicity, which is
considered an intermal emitter. ........ You've done that, I guesé.

Cerfain1y there, and then we'd hﬁve to go to the radium people - Rochester people -
Robley Evans comes to mind.. Names that I haven't used in years. Who ére the people
at Argonne?

STANNARD: Asher Finkel, Leo Marinelli, Bob Hasterlik.

KORNBERG: Yes, Bcb Hasterlik I was trying to recall. There was ancther - was it a
"Bob" workin§ on dogs and cesium, I thought, at Argonne.

STANNARD: Bi1l Norris.

KORNBERG: Bill Norris, yes! I'm not putting them in any order. It helps me to just

think of .the laboratories themselves. Oak Ridge, I don't recall having done much
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with the internal emitters.

STANNARD: They did mostly health physics for a long time.- The biclogcy division

was all external radiation.

KORNBERG: I was thinking of the biology research. From there I quess you have to

go to Los Alamos and Pinson with his tritium. Certainly Wright Langham. Getting

out to California who were the very early workers there? Hamilton? Scott.

Axelrod.

STANNARD: Of course, Durbin, a little later. She was a deiner in the beginning.

She keeps insisting she did nothing but wash dishes during the war yearsj

KORNBERG: That sounds 1ike Durbin all right. |

STANNARD: While we are on Argonne, we didn't mention Miriam Finkel,

KORNBERG: Did Austin Brues get into internal emitters? |

STANNARD: Quite a bit.

KORNBERG: Then he should be in there too.

~ STANNARD: Of course,he had 2 1ot to do with the work on establishing the toxicity
ratio'between plutonium and radium. That was the whole basis for standards for bone
seekers until fair]y recently.

KORNBERG: Now that you mention it,I can actually hear his words on that score and
how'he attacked the notion of threshold - that this is just a convenient term used

in medicine for drugs. It's gotten too strong a hold in this business. He should be
includéd by all means. _

STANNARD: You would be interested to know, if you don't, that Bill Russell at Oak
Ridge has finally started doing genetic work with internal emitters.

KORNBERG: I certainly am interested.

STANNARD: With both tritium and plutonium. He's working with a fellow from Argonne who
is well known in the internal emitter field. The Argonne man has keen doing the injec-
tions, and then they've been using that same big mouse e#perhnent type of approach

[specific locus mutations, N.S.]. It's very interesting because the effectiveness

-17-

0027081



\doesn't look to be as hich as for tumorgenecity. The REE, 1f vou want to call it that,

would be somewhere around 1, at least much lower than 10 or 20 for the genetic effects.

He keeps savino "it's just preliminary data - we don't have enouch yet - it takes years

to work these all ocut, etc.” But it's finally going, and one of the things I've found

hard in approaching the genetic effects is why there was no genetic work done for so

many years.

KORNBERG: On the internal emitters?

STANNARD: Yes.

KORNBERG: We, of course, wanted to do some at Hanford. The signals that-we got (nearly

everythiﬁg we suggested, as ] said yesterday, was supported by Washington,but not

genetics). 1 think the reason was that genetics work was so damned expensive,and fhey had

a big genetic program going at Oak Ridge. I would 1ike to have seen us do some.

STANNAFD: One of the questions that's caming up now in the NCRP work to develop

a risk system, instead of a dose system. We've got five Task Groups of this

committee that are looking at the direct evidence from internal emitters for risk, as

compared to external radiation. Becausé, of course, at the prgseht time essentially

all you do, except for radijum, is use the risk from external radiation and then put

in a bunch of factors , calculated dose would that be associated with it. We have what

looked 1ike at least two or three cases where the risk from a deposited radionuclide
 just isn't the same. One of them is iodine-131, which looks to be about anywhere a 10th

to a 20th as effective aﬁ the same dose of external radiatiom.

KORNBERG: Is that right? That's fascinating, particularly with these Utah sheep.

STANNARD: Yes - it's éomething that I don't know how it can get in the report - or

if it Shou]d. Mostly this has been coming out from the Marshaleese and experimental

work. They've even gone to the point of trying to decide that thefe is a explanation;

that the dose rate is much lower with deposited radioiodine, whereas with external

X-irradiation usually those were at high dose rates. Then there are some things about

1oca1ization; too. The iodine is highly localized,and there may be areas that get

very low doses and areas that get high doses, so there are areas where recovery can
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take place rapidly, whereas with the external radiation it's average dose, etc.
Another instance is in liver. That it is mostly from the thorotrast Gata. One of
the people at Utah is chairing this Task Group - insists that the data from thorotrast
and from their Beagles, with thorium and even with plutonium, say that liver is more
sensitive and the internal emitter more effective per unit of dose than external
radiation. Well, that's the other way around.

KORNBERG: That 1iver is more sensitive from the thorotrast radjation? Well, to what
extent does the colloidal property, or chemical property play a role?

STANNARD: Exactly, and that's why they are holding back. They are doing an experi-
ment with something that isn't colloidal. I've forgotten what it is. It's something
with radioactively, the same properties, and they hope the experiment will be finished
within a year, so we're holding off on conclusions to see if there could be a
chemical contribution. But they are all gung-ho. They say the liver is not a radio-
resistant organ,and it should be separately listed in the new ICRP'system. dow i
there is no weighting factor for liver - it's just lumped together with other tissues.
KORNBERG: Now who is saying this? It would seem to me it would be so obvious.
STANNARD: Chuck Mays, Norm Telles, Austin Brues, Glenn Taylor,.

KORNBERG : Austin Brues? Chuck Mays doesn't surprise me, but Austin Brues does.
STAﬁNARD: The chairman of the Task Group is Glenn Taylor. fhey were quite insistent
that we can't say for sure, but we want to be prepared. The other area is lung,

and the plutonium work with lung, which is mostly the Hanford work. It seems to
indicate that plutonium is awfully darn effective in producing lung tumors. You
could, if you wanted to fiddle around with the calculations and not use too high

an RBE for alphas, say that p\utonium just has an unusual ability to produce lung
tumors . There are still some people who are talking about chemical toxicity of
plutonium.

KORNBERG: "That's a hard one to swallow. Have you spoken with Jim Park about the
toxicity - the tumorgenecity of plutonium (1nha1ed'p1utonium) on bone? Jim thinks
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that the real (or he did some years back) long-range target organ for inhaled
plutonium is bone.

STANNARD: I haven't talked with Jim about that specifically. This would be even for
inso]ub]és?

KORNBERG: Yes. That's the surprising one. That's why it made such an impression

on me. This was just in & conversation with him. It would be interesting to see if
he still feels that way. I think for plutonium inhalation toxicity you can find none )
‘more knowledgeable, first hand, than Jim Park. He's the guy who has been right there.

He's been watching those dogs now for three or four dog lives.

STANNARD: Another thing 1 was going to ask you about - that's the uranium miner

story. I didn't send you that chapter. As you know there was a lot of history of

the governmental part in Salt Lake City and a lot of accusations that the

government didn't do what it should in those days. 1 gather the miners are getting

restive and may be going to start some of the same sort of business as Qe are seeing

in Utah. But it was a different branch of government, of course. -It was the Public

Hea1tﬁ Service, and the Public Health Service insisted that this was a state.brobiem,

and mining was within tﬁe jurisdiction of the state's assistance program - part of the pub-
lic health service. I was at NIH during the time that same of this was coming up, and I
know how diligently they applied that idea - that the Federal Government had no right
entering into certain areas of the state's jurisdiction, and one of them was mining -
anything to do with mining. This was one reason that the‘uranium miner business went

so long, even though the Public Health Service was gfving it money, etc.

KORNBERG: That's why I was so interested in the statement you made the other day

that the uranium miners are now being included in what was previously called the
transuranium registry?

STANNARD: Those are uranium workers, not uranium miners.

KORNBERG: Oh, uranium workers - nbt the miners?
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STANNARD: No, ﬁot the miners. The miners have been & separate group - and ] think
they are being handled quite adequately. They are not in the registry.

KORNBERG: You no doubt said uranium workers and I }ead it as uranium workers of &l
kinds - whether they worked in mines or not.

STANNARD: I think of the uranium miners as all radon and radon daughter exposure, not
uranjum.

KORNBERG: I remember the first time, years ago, when Utah came into the uranium
miners situation. I was very new to the game,and I asked with considerable shock
that aren't the uranium miners covered by the same radiation hazard protection arrange-
ments that the other atomic energy workers are. It was a very naive question to ask,
and the guy answefed (it may have been young Dave Bruner), "unfortunately, I'm sorry
to say, they are not". But this always seemed to me to be a very strange state of
affairs that probably goes back to the early history of mining in the United States
and jurisdictions.

. STANNARD: I goes straight back to the so~called "states rights". (You know when the
Public Health Service had many "divisions” - I was in the Division of Industrial Hy-
gieﬁé,and'right in the same building were same of the people fram the division of State
Services.) = They bent over backwards to say the Feds should only lend assistance. "We
are not going to tell you how to run your shop.® If you need help we'll provide it.
The AEC provided a 1ot of help through the Health and Safety Laboratory, in the way

- of instruhents and people, but the.jurisdiction stayed with the states for a long,
long time. 1 found that véry fascinating. Of course,now they are included. But
it wasn't really until the Federal Radiation Council got involved and set up federal
levels. They are stiT} bouncing it back and forth. Have you had any contact with
this more recent flap about radon in houses and closed spaces?

KORNBERG: No. 1 just follow the generally available news on this stuff, not being
directly concerned with the area, but I think it's altogether correct and justified

that this be Jooked at. 1It's part of the total radiztion picture,but I think peopile
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should understand.

STANNARD: We got headed off a littie bit aco on naming the pecple that should be named.
KORNBERG: VYes. One would want ﬁo include the Utah people, too. My Chinese frieng
there.

STANNARD: Webb Jee.

KORNBERG: Yes, by all means, Webb Jee.

STANNARD: (Answering question) Tom Dougherty.

KORNBERG: Yes, he certainly should be.

STANNARD: I wrote to his widow. She was a hemato]ogis;. She wrote back and said,
“I am just doing plain, straight hematology, and I'm so far away from it I don't
think I can help you any". I read into it that she probably didn't want to go back |
very much. That's one project that's been really amply documented.

KORNBERG: Yes, that really has been,

STANNARD: Meanwhile, what happened at Oak Ridge in Comar's outfit - that's easy

to came Sy? With Comar gone I've talked with people there.....

KORNBERG: Iotz is the only one you can go to now, I quess. Iotz, or maybe Trum
would know - Rust - but those are the three that would be able to piece together what
that did. '

. STANNARD: Well, I know it_starfed with the Alamogordo cattle. I remember visiting,
and they had all kinds Qf metabolism work going on with cows - great big set-ups,
much as you had for sheep.

KORNBERG: I always admired it because we had a devil of a time doing it with sheep,
and here they had cows.

STANNARD: 1 got the impression they went into fairly fundamental things, too. It
was not all directly applied, or am I wrong?

KORNBERG: Oh, no, they were in fundamental work. I'm trying to recall one of the
guys who was there before Comar came, who was doing just that, he was looking at

some very fundamental stuff and doing some nice clean work. He Teft, 1 think he was
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somehow found in disfavor somewhere in administration. He was on some kind of & com-
mittee to make recommendztions for the future of that project. I remember that came
out, but I was impressed by the rather sound fundamental work on the metabolism he
was doing. I can't recall his name. But the people who were there were certainly
contributors - Comar, of course, in internal emitters; Bernie Trum was there for
awhile; John Rust - all of these people, I'm sure you've got information from them.
When we were talking about Oak Ridge, I meant to c¢o then to the University
of Tennessee, but forgot it.
Was there any work being done at UCLA on the internal emitters?
STANNARD: Almost all of it in connection with the tests. Kermit Larson and Staff
Warren. In fact, Staff got so keyed up over Crossroads that he was involved with a
lot of the later tests - even when he was Dean of the Medical School. It seemed to

be a kind of an outiet for him.

KORNBERG: Very early in the fallout business, __ 2 and Herb Parker asked ne.what I

thoucht the major hazard would be from the fallout. He had same nﬁmbers that he was
provided with from Washington that he gave me. I looked zt it and said, "I

thought that the major hazard (and this shows how wrong someone like 1 am éan be)

yoﬁ1d be fogging film - this could get into the film industry"”. How wrong can
anyone get - the public relations part was where the hazard eventually came.

STANNARD: It was the film industry that picked the whole thing up in the first
place.

KORNBERG: That's right! That's the one I thought might be adversly affected.

STANNARD: Would you 1ike to talk a 1ittle bit about the Utah sheep?

KORNBERG: Yes. I see that Leo did a very nice job there. The part in which he
says he specifically undernourished a young lamb in order to test the sensitivity,
specifically where he says he created radiation burns to test the sensitivity, I

think both are very important. . They are parts that I had forgotten about. My only
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excuse is that we had & lot of things going on at that same time. In so far as
renewing this whole controversy right now, I think it's an outrage; nothing shor:
of aﬁ outrage, and an insult. It's an insult to the scientists who participated

in the original trial. It's an insult to them that they would be, or could be, -
influenced. They were not. I think it's an outrage to the judicial system that
one in science cannot argue. One can argue in law, but one cannot argue fn science.
We were arguing that there was no way that the radiation from fallout, or any other
aspect of fallout under the conditions that existed in those animals in Utah, could
have effected their deaths. What the devil was wrong in trying to convince people
that that was a fact - it's beyond me at this time. I see no difference in that
than arguing whether someone is innocent or guilty of killing someone - which is
being done evéry day, 1 guess, in courts. ‘

My‘opinion of what killed those sheep remains exactly the same - fallout had

nothing to do with it. Malnutrition, endemic disease, poorly cared for sheep and
people wanting to make the most of the situation and_co11ect from Uncle.

STANNARD: I wasba little puzzled on the transcript of Leo's remarks on which way
he was leaning (see if I can find the place) -"the ranchers stated that the
animéls had some beta burﬁs and some whole body radiation - and that they had lost
aﬁlot of sheep and quite a few lambs, and the lambs were somewhat smaller than
~normal. It had been a very bad winter; very dry, they had had some snow, and I
suppose they had to dig their way through the snow, so it was very, very bad. The
AEC called on the various people who were available on this subject. The

people that were locking at it had not had any experience so far as I know with
radioiodine or beta radiation and were not all that knowledgeable of sheep. So
although they didn't invite us down for this, we were able to obtain data and said
that the majority of loss had started as early as April and extended through>May."
This was 1953,

KORNBERG: The losses started before the testz
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STANNARD: No, it was just 12 days after the first shot. It extended & few days
after the second shot. One of my questions was, do you know who was doing that
work there? I know they had veterinarians going in and looking at the thyroic.
KORNBERG: 1 think it was some Utah state-Public Health people, plus 10;31 veteri-
narians that worked for the sheepherders. Neither one of them knew anything,
as near as I can recall, about radiation biology. It would be up to leo to say
whether they knew much about sheep.
STANNARD: Then he says, "They sent us some samples from the adult sheep that were
taken in early June and were identified by the farmers as showing the same things
as some of those who had died. What we did, we had the experiments set up, because
as you pointed out earlier the main study started in April 1950 in advanced gestation.
In other words, they were in the last couple of months of their precnancy. It was the
same thing as far as exposure time goes, as in the Utah sheep. We looked at these
samples that they sent us from these aﬁima]s to see if we could see Dr.'Mark's work,
~and some others. Anything showing there that looked 1ike radiation and is the
thyrpid showing anything. .What we did was take for each, etC......... "

What I am a 1ittle puzzled about was whether he's agreeing that they saw nothing
T jodine, but they did have beta burns - they did have Qho1e-body'radiation - or
whether he's saying if they had anything it was not....[N.B. Was clarified later, ﬁ.s.]
KOFNBERG: The way I read that particular part was that Leo say "Ck, ha, these were
sheep that were pretty much on their last legs anyway because they weren't well fed.
They were badly nourished. Let's go back and see if sheep that are badly nourished
will be more sensitive to what we consider an inconsequential amount of.radiation}'
- S0 he went back and tried to find that out in which he Vast]y underfed sheep, which
he didﬁ‘t like to do, and then found out that, no, they wefe not any more sensitive
at the highest levels in Utah. _
STANNARD: There is another point in here that I find interesting that I think I
ought to be sure on.. Leo says that they did recover from their under-nutrition, etc.
but the beta burns never changed. They just stayed the rest of their lives, but
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the sheepherders said differently. The beta burns probably healed up, and that's
why they didn't see them.

KORNBERG: Right. The only way I can read that is that the Utah sheep have the
abi]ify to heal beta burns where any other sheep do not.

STANNARD: He says this probably came to trial in '55 or '56. At the trial they
called me in - and there were also cattle at the Nevada test site and horses. He
went down there and saw them. They brought Jonn Rust and Bernie Trum. Both Trum

and Rust had had extensive experience.....

- End of Interview -

-26-

0027090



0021091

v "\ "
vy IR NEX/ J/
vt eras e RERLHTS _

o A ST Al L RO LR

BEST COPY AVAILABLE



ol dd i dddd ‘“’““"’7“‘“‘“‘.{“‘{“1 [ e

i | J—/,w (Cambcs 2 fre | ‘ \75
: , _
T 21 ZASK /’/5 ‘tb.//'iM
-~ g P . . —
VAERR oM Devral ar ’/L’,c(;tif—.fw,%- 2 SCJ
’ _ —_ .
A L//M»(_» LS ﬁ, O __'

. , L,VQ««“ Sl s an ‘wu,(,.{/

h—(r‘*‘ﬁ e L««ng _.,'-;4,- /.4/ 4-/"/ f /;c -

/-4&(_, -

rl

o , ZZ;»ﬁw:j ’

g

C{,L(w\ /4’</ (ccc__ .

03 ootz Copacts &JZ R/\&/
y Mo o_gl-giec
<
‘-r ' Czzosy .
mm PN /mc xw
} e e e }’ule /1‘0.3
)‘/WW vl 30 y,\,é—--,_ -
% Al =
/ uy/? /4-)—5

cm .

‘:,. =
/0
-

5’**-&//_7 h«;vo((, ‘Z’L e Zf —<[ - Uee,..

,/Zf((,//%/ - ﬁcw&l{:"’wé/@,j

AT P
i C 757 “gee

Linzenld /0
L7 ’,""’-r/ Fier

.. ol
N /l & 4-/ xﬂ:—-—‘—ﬁr ucé. e
lﬁ-’v‘b@% /u ]t/,:—‘?/_.?f /,C/,u‘,fﬂ/-/:/_?
‘\7 ———— - \. =7 .‘ffii"/" .
Yo Pl S| Fb T
;.
)’Wmﬂ,&//ﬂ e S 853 }7//4 ~§/\
Q.',:_;_:--‘ ;‘;:_"""51&—--4~:,-v— ,Fs‘é?’:'—ﬂ kit d ---‘k-r “-e: _rf-:;:.._.: =T I ‘::.‘,.,
. BEST COPY AVAILABLE
0 0 2 'l 0 q 2



//’2_//3 - 7 -
LTl cen T - .
Lol ay, /W
/%
(/‘ YA ﬁc{ﬁ;
- Pl i B GEC D087
CVMV-%LA b A5, U /5/%»—»& -
Q/I'M )*ruJEby \/uCW( MZZ;_
_ &_/MM 7’/ /-J/"d/NLL—ﬁ“L L[LL:
‘ LLi,
| ‘.-‘\-.3:;:;:;_ AN au,{}nu[z; .,KIU( 5 lJ—a«[w%‘( <
L [;u{ —CE? C 7//&4&—&1{ /’ Lg-t[lﬁ(
Peda fecii ¢ aks _,&4,& .
B 5o %z
Phecws zaza,w /o /_,,zf( J
Bleer el Cedelf (s [y /55
S Wl‘gaé’, S-A.c’-:% ree | (L,
o Virsonibon <~ /*M
f’)uw:.u», [ e fuse 5/57”/4/“‘/
L va—avl-’-c’/n/y&k 5 US bévw?;_z/f’ / /*//cﬁ—- }

W«Lu ﬂé’ﬁ( w29 a awrz;?_% Carl
fz ’ﬁuém» Thm/wp :»a&’ﬂ'r.a /mﬁﬁ—. b /’401%-.2' ,j(ﬁL— B

T proy — i = -

- o g e
-~ ~ "

~

BEST COPY AVAILABLE

002'!0‘%3



u A A A pmr e
\__*_,,/3"7’ éééééé(.ﬁé&d.d.i[{"‘l

“ \/‘— "‘(W“{ vu/«?r « L('« 4—(«.' 44\
A—C;,(.A{(
}-KEL f"‘( ""4( A&“tu.“ }\ . /

/‘—t‘a-/// ""‘/‘L—L‘{

tvv’/4<4 é/w ,4(.4, L,,/y"‘"\-f—

PERAN ', 2 da2limag d’/u‘,/ku.l«.,[’éj‘-‘r—‘t =1

b‘..l

___-L*m-ﬂ-" AU Ltrey éu)um—'
(_;-"r-r-a-w L-tfj 'i:../ku_b:, { G

l"“u‘/ '
o TG

. u,wv-.eu(‘ LL\’,"L‘—‘-LQ’

)...~ »’./vu,m'— —.‘a:‘{ b ‘/‘Z

P A AP

L([ Lud«, Rugluag
37 ¢ g@w(f;azéeecwy
/vcg— Rt —afa// el<i 'kq:Qa‘_( Lq..w ./-«M,J

\-s IJA//&&J.{&_ M( 7y ‘_f‘7w é‘

&./ ._d%

.,u

~ -

~; -

%, olid )f Bty ?/w’.!.’/ﬁ-_/ {

A ™ o

PR ’ , ) ) /’4\
b, il . - (rl c../\\"-/ "L_,f-“z’//"—.“ l'_/.“" ‘_“Z L

‘ {»/—h "f . ,J(-’.(L/..czé-

["L‘fj/.a-—(’ 5—’@‘0 /‘.{j; w<w c(é‘_&v—/

) {u-’g-_.,b:'f?d,uuc /& ?"" pLdas —d Lu,,,(( %

v
i
— [%4
ALAel, G /C" ‘; AL E'/

~

Y

/. *
- ” v c’ -
A7 75/‘4-/'/@/ Jr -ﬁa— ’

}"70 4‘&-7 —&
%%J&wa 70/‘&_(

Cietmat! 15558

R R I T S

BEET COPY AVAILABLE



- \..lb-—-
N S ey {“"(‘j"‘ e
;"—'"— I GBI Eg L/:{

ra

v L , - ‘\\‘ 3 o
(eme = ifwé“« e /*"” g
- , Ay C‘:/ .
VT e /cl:l’w—“’ W—‘W e o

T"j;z) /,_g,/:&é/' ’/u’ F’*C Iote-cet

s (‘;_;:’_ K
- “" uz(,u-b{ (x,u.«u-«cf' s atenals 2

g ? s
- z 2%
&w;//.',-‘vwd“{tf‘u:‘ -
f I B N | Lo, o .{"'_l 'v
/,/ (‘,/”/> Vg T ;/Cv(-f-.: T
v "' g
f

VU
::;“{.;_ - -'/'/': ’..4 O /(ﬂz‘///x 2
. Ll g

. .. K ; ’S . e
S N, ::,- 1 L 4 /".. . 5. R BN
8 e GOVl N el

w— Vo
v
f\/{_u,.:_, (-'{."",’I\-C/' "‘ZI‘ \ Loy
i LS s \ 1 .
{ . \ ‘ ; / S LA 2
; L 7‘1«‘ LA /".J.'\. . s - P
[ ]

(ORISR B (b pepegrarst l"l‘t"'t“‘u‘.‘l"lfy

]
¢

LA
}\s

/
'é 3 "; - 12 s . PP l’ P
: o P i 2 e [ ndl
R i\{;"’%.'f' 4(//"1/ 'U {:/,'//‘./, /.1/
- Y /7 /{" I;/—!’ "'\ ul'd."“y ]‘ ""’/;/L/". }é/..’ '{.—\"/Jv
: L L v
3 / u_’,ni —b’[ [l. B -
- o g 1:9)’3’4’ ‘. OYL/ P v ,
: yf//p" L C’///’L’ }‘{’ / J _[_" .b‘/;’\//"/ L4
T 7 Vi
I'/‘:‘.ﬂ/ 7 //{/’O .
L\v - - ™ e e s~ - I — - J;?-

BEST COPY AVAILABLE

0021045 S R



T

e e ey

Y

™

\ .
WEALQ&E Wldl 1 O B esiey st Lt sty

BT

m’
!
é
|

-~

~

N S

: i
. A 2 & : / ’
'~ bare . gl 7 °
; Exu/ﬁ—c/ fAOes = Tlst, =

/’/MM o -

s —‘Lc/,-/’ f/w/‘
L! WW& i

P
:/ " . . /J/ - S T . . .
VL SRR T U // -> SO & ;:,z/,u?éw'.—’u,/‘

+

p

v -

lie € th St

z

ﬁﬁf&/(/

7y

v
\-\
<X
7
v[\J
&
%\

N

/VL'-QU/"‘-" 7
. Lives- W ?/

<! -

& - Lm‘:&dé&f.w/._,j

/>’/5/7 -

o fon -

Y
-
e
%
5 -
! Tt e e e
ol -
~
-
) 11 )
. Lo =
i e .

0027095

??4 vf«l/«scd:, <64¢m& Z(,w Fre

7

/714//_

-

ot S wwﬁz’ ‘7/’

————— ————

i

r—— s ——

" " 'BEST COPY AVAILABLE- -

“‘2/'./ ’/‘-/./\ru

00
Ly
S
/

¢

'}A ‘ : at
J,g feudheil




