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September 1 ,  1982 

Re: Utah Sheep 

EcOFuqxRG: 

The scientist who star ted t h i s  is a 9Uy Called Harold Xnapp. 

couple of inches th ick  he essentially C ~ a b s  that we forgot (those of us wh=, w e r e  

involve?, in those measurenents) to measure the radioactivity in the sheep and in 

[Contents of that  section were looked a t .  W e  w e r e  off record on tha t ,  N.s.] 

I n  a t a n e  that me-ures a 

the  food t h a t  the  sheep a t e  which i s  an i n s u l t  and an outrage.  We, o f  course,  

measured t h a t .  We measured the bones. We measured the  thyroid.  Knapp should 

know enough t h a t  i f  t he re  i s  any radioact ive f a l l o u t  eaten i t  would appear a s  

radioiodine i n  the thyroid t o  begin wi th ,  and ce r t a in ly  we would have seen i t  

i n  the r a d i o a c t i v i t y  i n  the  bones i f  there  was any strontium. 

soon enough. 

STANNARD: What connection does a l l  o f  t h i s  have w i t h  t he  G.I.'s who were 

exposed a t  the >:evada .mst site? . 

KORNBERG: I t  could have an awful l o t  of connection, I suppose, because i f  a 

We measured i t  

judge o r  jury can be convinced t h a t  we perpetrate6 fraud for the Govenmnentt. 

the same t h i n g  would apply ther,e. 

go t .  

STANNARD: 

around the t e s t  s i t e  wzs what 1 was mentioning the  o the r  day. 

I have no idea how much exposure the  G.I.'s 

The- only hole I can see i n  our  monitoring procedures f o r  the personnel 

We d i d n ' t k v e  a 

very gccd bioassay pr-am at bTS, 

urinalysis, and i t ' s  probably too bad they tion't have those rem+. 

KORNBERG: They wore film badges. Was t h a t  about i t ?  

STANNARD: 

plutonium, we wore protective c10t1-ir-q zni full-face oxygen (actually ziz) breathins 

equipment. 

when I looked over the  bioassay records there  i n  Las Vegas i n  June, I couldn ' t  

f i n d  any ur ine  ana lys i s  records. 

They did nose swabs, but there wasn ' t much 1 

1 

They wore f i l m  badges, and i n  the  so-called sa fe ty  shots where it was 

I t h o u g h t  we h a d  gone o u t  o f  our way t o  do  ur ine ana lys i s ,  b u t  

There were a l o t  of  things tha t  we s e t  u p  
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t o  do t h a t  never got  analysed. They were snowed under w i t h  plutonium m l > - s e s .  

i n  f a c t ,  they 've s t i l l  g o t  a l o t  of Kermit Larson's so i l  samples stashed awzy - 
smrrples that he took way back whw.. I don't knm if they shw& an-: or not. [K.E. 

Not analysed when t h i s  was written, X.S.1 

are stored s e e r e  M e r  the aegis of the Kevada Operations Cffice of DOE. 

thing goes the way it might qo, it could cost the  taxpayers + J e T e n d O U s  m u n t s  of mney. 

K e n n i t  f i n a l l y  let loose of theqand  they 

If that 

I fee l  impelled t o  say something about i t  besides j u s t  the f a c t s  of what 

was done. 

KORNBERG: 

guy l i k e  Harold Knapp claiming t h a t  even i f  uranalysis  o r  feces  ana lys i s  was 

done - r e a l l y  what happened was t h a t  they were inhal ing and ingesting inso luble  

radionuclides t h a t  burned the g u t  and gradual ly  got absorbed and deposited i n  

bone and caused some k i n d  o f  cancer.  

anything shor t  o f  whatever i s  thorough (and I d o n ' t  know what a thorough ana lys i s  

would be). Were environmental analyses made? DO you know how much was present  

Yes, I t h i n k  something has g o t  t o  be said because you could get  some 

One can make any k i n d  of claims, b u t  

i n  the  a i r ?  

STANNARD: They were p re t ty  good. 

KORNBERG: I t h i n k  one could then make a l o t  o f  inferences about i t .  Was your 

urine anal ysed? 

STANNARD: 

noon of a long meeting i n  Las Vegas,and the place was ge t t i ng  ready t o  c lose.  

f o u n d  s o  much s t u f f  - they 've g o t  thousands of documents there .  

fellow who I t h i n k  was the  guy t h a t  took the  samples. 

Stannard on such and such a date?"  

the people i n  the  group remember r e a l l y  s p e c i f i c a l l y  t h a t  we d i d  a f u l l  thrust 

bioassay. 

show what they ingested o r  inhaled. 

they a re  wide open. 

I thought so,  b u t  I couldn ' t  f i n d  any number. I t  was the l a s t  a f t e r -  

I 

J ran in to  t h i s  

I s a i d ,  "Can you look u p  

He looked and found nose counts, b u t  none of 

I'm sure  the  same problem e x i s t s  w i t h  t h e  G.J.'s. F i l m  badges won't 

Ur.less they a d  do biozssay of s m  kind, 
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KORNBERG: Yes, were any whole body counts made? 

STANNARD: I d o n ' t  know. I ' d  l i k e  t o  f i n d  o u t .  I was g o i n g  t o  esk you i f  you 

knew of any. 

KORNBERG: 

STANNARD: I would too.  Good p o i n t .  

KORNBERG: P h i l  Cuckor phoned me l a t e  one n i g h t  many years ago. An accident  

had happened i n  t he  Separations P lan t ,  I believe. 

occurred i n  w h i c h  a p r o j e c t i l e  of p l u t o n i u m  was imbedded i n  the  muscle of t h e  

worker's upper arm. 

was already prepared and being made ready t o  apply. 

assay labora tory  become act ivated immediately t o  take al iquot  san-ples of 

I ' d  be surpr ised i f  there  weren ' t .  

S m  kind of minor explosion 

He was taken t o  the hospital  immediately,and DTPA so lu t ion  

I requested t h a t  t he  bio- 

the DTPA wash. We had a surgeon open u p  the arm,  excise  as  much of the  

plutonium, and remove i t  as he could,  and then I remember a d r ip  s i t u a t i o n  was 

set up in which the DTPA solution was allwed t o  drip on the woun3,and we caught 

the drippings in sane kind of beaker; every 1 0  cc's or so would go t o  the lab, 

and I ' d  ge t  the numbers back so I could p lo t  i t  t o  see when i t  s t a r t ed  l eve l ing  

o f f .  

using a dr ipper  I asked f o r  a f a i r l y  l a r g e  syr inge ( I  t h i n k  i t  was about a 20 cc 

syr inge) .  

u s i n g  the force of  t h e  solut ion t o  wash the  stuff out.  

a number o f  hours u n t i l  i t  looked l i k e  the  curve was l eve l l i ng  o f f .  This guy 

ended u p  w i t h  less than the maximum l i m i t  o f  p l u t o n i u m ,  b u t  t h a t  WBS one time 

when we saw i t  happen when we were ab le  t o  do something about i t  f a i r l y  soon. 

W e  gave him M'PA intravenously too,  an2 that rmeC sane i n t o  the urine, but  mst 

ef fec t ive  was the  ea r ly  wash. 

I d i d n ' t  l i k e  the way the d r i p p i n g  was going,so I changed t h a t .  Instead of 

I used t h a t  ins tead ,  s o  I had i n  addi t ion  t o  t he  complexing, I was 

We kept t h a t  going f o r  

. -  

I t  d i d  h e l p  t o  use the  force  of a syringe. I t  

was published l a t e r .  

STANNARD: 

I t  s o r t  o f  s t a r t e d  w i t h  Jack Schubert. 

What's your general feel ing about these  various efforts a t  therapy? 

0 0 2 1 0 b l  
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KORNBERG: Yes, and he s t a r t ed  with zirconium, d i d n ' t  he? Then Harry Foreman 

came u p  with E D T A .  

lot  with DTPA ir, animals. 

E r e  that it was ineffective unless a&ninistered e a r l y  - smn efter the experimen- 

t a l  animal received the  plutonium. We followed t h a t  procedure i n  human acc idents .  

We t r i e d  t o  g e t  i t  o u t  mechanically a n d  then wash i t  o u t  forceably w i t h  DTPA a n d  

then i n j e c t  it into the wounds. 

STANNARD: 

procedures? 

KORNBERG:  

d o n ' t  t h i n k  any l i v e s  have been l o s t  by any of the accidents .  

STANNARD: 

KORNBERG:  

I d o n ' t  t h i n k  they would have been saved by the DTPA. 

saved by a surg ica l  in te rvent ion ,  I believe.  

STANNARD: 

I remember one of t h e m  had some e f f e c t s  on the middle ear .  

zirconium. ' I t  was i n  England. 

KORNBERG: Yes, b u t  I c a n ' t  remember i t .  I t  would be reasonable t h a t  the  

college (? )  should do tha t .  

w i t h  the che la t ing  agents .  Do you reca l l  any? 

Then the DTPA came a n d  V i c  Smith, in  o u r  p l a c e ,  a l so  d i d  i 

Cur f i n m g s ,  and I guess those of Harry F o r m  also, 

Would i t  be safe  to  say t h a t  no  l i v e s  have ever been saved by these  

I t h i n k  i t  would be absolutely safe  t o  say. Then on the o t h e r  h a n d  I 

The lives weren't saved because they weren't ir, jeopardy? 

R i g h t .  A n d  i f  they had been i n  jeopardy would they have been saved? 

They would have been 

Do you remember the s tory  on the  t o x i c i t y  of some of those th ings?  

Maybe t h a t  was the  

I don% think anything like that has been experienced. 

STANNARD: No. I j u s t  reca l l  the  zirconium. I guess there  was qu i t e  a l o t  of  

work on toxicity of the substances used as the chelating agents. 

nocuous. 

gavage technique (or lavage, I guess it w z s )  got started frm whzt F q e r  McClellzn said - 
he sort of started it - but I don't h c n y r  whether he started at W o r d  or at Lovelace. 

They aren't in- 

Of course, one had to be careful not to t i e  up too much calcium. The lung 

KORNBERG: 

the  time. 

We t r i e d  i t  a t  Hanford, a n d  I don ' t  even know i f  Roger was there  a t  

Maybe he was, b u t  somebody g o t  the notion of t ry ing  that,and I 
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thought i t  was a r a t h e r  ho r r ib l e  procedure, b u t  l a t e r  found ou t  t h a t  i t  was not 

an wxeasonable one. 

lung depos i t s ,  bu t  it s t i l l  w a s r , ' t  e f fec t ive  enough t o  mean an a b e d  lot. 

I m y  recall, it w a s  mst e f fec t ive  when used r i g h t  e f t e r  the  incident .  

S T A N N A R D :  I ' m  looking f o r  a chapter  t h a t  I can make s h o r t  and sweet, and I 

thouoht maybe t h a t  would be one. 

KORNBERG: That would be a good one. 

ST-: 

KORMBERG: Yeah, h e ' s  done a l l  r i q h t .  [U~mst] hopeless t o  r e a l l y  do sawth ing  

i n  therapy for i n t e r n a l l y  deposited emitters. 

It was the mst ef fec t ive  of ul>zf=ino *ht coulZ be done for 

Again, as 

Victor Smith has spent a whole career on therapy. 

There is a whole book out  t h a t  

i Norwocd and I put  together,  you recall, on the  top ic .  

what was known a s  of t h a t  da t e  - and I d o n ' t  t h i n k  we know a heck o f  a l o t  more, 

bu t  we d i d n ' t  know much then that was  of any great effect iveness .  

STMARD: I d id  sane work in  the ea r ly  days on Br i t i sh  anti-lewisite [BAL] and 

plonium. 

is not a bone seeker. Ittmds to form col lo ids  by hydrolysis.  It [W] mrked;. you 

could reduce the t o x i c i t y  i n  r a t s ,  and a l s o  you could inc rease  the  g u t  absorpt ion,  

which was an interest inq s i d e l i g h t .  

Althouqh it doesn ' t  surrrnarize 

The che la t ing  aqents d i d n ' t  work a t  ell with polonium. O f  course, polonium 

I'm a l i t t l e  surprised t h a t  

British antit lewisite wasn't tried in mre cases. 

wouldn't  work. 

KORNBERG: I remember your work. 

Maw the chemistry said it 

I remember reading o f  i t  - a very long time 

ago. 

I asked about i t .  

d o n ' t  know why. 

more promise? 

S T A N N A R D :  

awfully well for t he  o r i q h l  puqmse - lewisite, e t c . ,  bu t  I guess the can- 

I c a n ' t  remember i f  we t r i e d  any of i t  o r  i f  we d i d n ' t .  I t  seems t o  me 

For some reason o r  another  we d i d n ' t  go through w i t h  i t .  

Was i t  i t se l f  t o x i c ,  o r  d id  the  new ones coming along show 

I 

I t h i n k  t he  o t h e r  ones k i n d  of ecl ipsed i t .  Of c o u r s e , i t  worked 

plexes w i t h  radioact ive materials w e r e  fewer - only the k n d  that were 

sulfhydryl bound. 

- 5- 



How did, what is  nod the Haiford Enviromtal  Foun&tiorL, Get s ' m e d ?  

K O ~ = :  There aqair,, Phi l  Fuaua would be L5e quy who co~ld cive 'Lie real s t o q -  

of that. lie's a very good friend. Dag %nmcd, of cocrse, w z s  the first 

president  of t h a t .  A s  I remember, a n d  t h i s  i s  j u s t  t o  lead you hopefully,  Newell, 

to Tettins the story straight, when I first g-ot there a t  Hanford,all of the F.D.'s were 

employed by General E lec t r i c  f o r  the M a n h a t t a n  D i s t r i c t ,  a n d  then the A E C .  General 

E lec t r i c ,  n o t  being in  the medical business,  d i d n ' t  p a r t i c u l a r l y  l i k e  the idea and  

the p rac t i t i one r s  d i d n ' t  e i t h e r ,  so they were given the opportunity to  open 

t h e i r  own o f f i c e s ,  which they gradually did f o r  the most p a r t .  

and a hospital  was formed. I n  the meantime, there  were s t i l l  some indus t r ia l  

physicians, m n g  them Norwocd, F u p ,  and others that I can't recall a t  the 

moment, stayed on f o r  a b i t ,  b u t  I t h i n k  t h a t  w i t h  the  help of General E l e c t r i c  

There were c l i n i c s ,  

a s'pecial foundation was formed f o r  occupational health problems. Then w i t h  

the  a d d i t i o n  of F r a n k  Ably, long s ince r e t i r e d  - an indus t r ia l  hygienist  - a n  

e n v i r m t a l  health foundatian was font-&. I think that 's  the bare skeleton of it. 

S'IJANNARD: Vhat is the connection between that wd the uranium registry - or trans- 

uranium r e g i s t r y ?  

KORNBERG: 

STANNARD: 

KORNBERG : No. 

3 
The transuranium r e g i s t r y  - - - '' 
T h a t  was not just  a Hanford activity. 

STANNARD: 

KORNBERG: Yes. T h a t  was a very good i d e a .  

I t h i n k  Dave Brunner h a d  a l o t  t o  do w i t h  ge t t ing  i t  going. 

I was on one of  t h e  ea r ly  advisory 

committees of t h a t ,  and . . . .a  l i t t l e  b i t  hyper-cr i t ical  about its lack of 

progress.  Since Canada 

were way ahead of us 

st rongly HEHF f i t t e d  i n t o  t h a t  transuranium r e g i s t r y .  

Hanford p a r t  o f  i t .  

others .  Tha t ' s  about a l l  I know a b o u t  t h a t  one. Being my usual c r i t i c a l  s e l f  

had something g o i n g  - q u i t e  successful ly  - and they 

I wanted t o  see us catch up. I r ea l ly  d o n ' t  know how 

I t h i n k  they had the  
1 

I t h i n k  they probably had  t h a t  b e t t e r  in h a n d  than most 
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I l a s t e d  two y e a r s  o n  t h a t  c m i t t e e  a n d  t h a t  was t h e  e n d  of i t .  

STANNARD: T h e  E n v i r o n m e n t ' ]  F o u n d a t i o n  h a s  now t a k e n  o n  u r a n i u m ,  B S  well a s  

transuranics. 

l a r g e s t  s i n g l e  g r o u p  of -sed W i v i d u a l s  we've Got. 

KORNBERG : Absol u t e l y  . 
STANNARD: J u s t  a b o u t  six m o n t h s  a g o  I h a d  a l e t t e r  from t h e  f e l low k i o  i s  

r u n n i n g  i t  a n d  a s k e d  i f  I w o u l d  become a member of t h e i r  A d v i s o r y  Committee. 

And I t h i n k  it's h i g h  time - long p a s t  time, b e c a u s e  t h i s  i s  t h e  

KORNBERG : Good.  

S-: 

posures have been really so lw that you are never going t o  masure anything. 

a l o t  mre people and the stat ist ics are a lot better for uranium than with plutonium. 

I ' m  glad t o  because I think mre  subjects are out there,unless the ex- 

There are 

While I was in Los A l m s ,  I just happened to be there when the 26 - 27 plUtOniUm 

workers were back. 

time - w i t h  a r e u n i o n .  

muis Harrpelmann was there - and they were having a great old 

O f  c o u r s e ,  a l l  of t h e m  were p r e t t y  well up i n  years ,  b u t  

t h e y  a r e  jus t  a feisty a;ang. 

T h e y  w e r e  h a v i n g  a b a n q u e t  a n d  L o u i s  a s k e d  me t o  s t a y .  

Tney say, "IC& a t  us - plutonium didn't bother us." 

I c o u l d n ' t ,  I h a d  t o  g o  

down t o  A l b u q u e r q u e .  T h e y  are s t i l l  l o o k i n g  a t  t h e m  a n d  s t i l l  f i n d i n g  n o t h i n g ,  

w h i c h  i s  real ly  q u i t e  s u r p r i s i n g .  I s u p p o s e  i f  y o u  d i d  a c a l c u l a t i o n  of t h e  

e x p e c t a t i o n  of  s e e i n g  one ttmnr, a t  the levels that they were at, it s t i l l  

m i g h t  n o t  b e  v e r y  l i k e l y .  

KORNBERG: Yes, I g u e s s  t h a t ' s  r i g h t .  

STANNARD: [Has q u e s t i o n s  re: t h e  m a n u s c r i p t ]  1. I t h o u g h t  I had  g i v e n  Jim 

P a r k  

e x t e n t  of h i s  c o n t r i b u t i o n s .  

q u i t e  a f a i r  s h a k e  on w h a t  h e  d i d  - y o u  f e l t  t h a t  I d i d n ' t  q u i t e  show t h e  

KORNBERG: 

b e a u t i f u l  j o b  w i t h  h i m ,  b u t  I t h o u g h t  y o u  h a a n ' t  t a l  ked  ,yet  w i t h  Jim P a r k .  

Was t h a t  i n  t h e  p a r t  y o u  s e n t  me? Bill Bai r  y o u  g a v e  (you  d i d  a 

B u t  

t h e n  knowing  Jim - e v e n  if  you t a l k e d  t o  t h e  g u y  - h e ' s  t h e  same  way.) 

STANNARD: We j u s t  t a l k e d  a b o u t  t h e  r e s u l t s .  I t  was h a r d  t o  g e t  him t o  t a l k  
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about what his am i d e n t i f i c a t i o n  was. 

KORNBERG: Yes, i t ' s  very d i f f i c u l t  to do t h a t .  

STANNARD: 

Maybe i f  you could find those paqes of manuscript, we could see hm I might change 

I guess I h a d n ' t  r e a l l y  focused on the f a c t  t h a t  he was s e l f - e f f a c i n g .  

the end o f  the  

the authors do 

say - " i s  t h  

t h a t  got  me.' 

SPlNNARD: Nux 

them a b i t  t o  give him better cweraqe. 

KORNBERG: 

STANNARD: Have you got t h e m  handy? (Kornberg - y e s ) .  Clark a n d  h i s  bones. I 

gathered t h a t  w h a t  I s a id  you thought was not q u i t e  r i g h t .  

KORNBERG:  

t h a t  doesn ' t  come out  ( i n  this  a r e a )  - deposit ion of plutonium. 

T h a t  would be a good t h i n g  we could do. 

- 

I t h i n k  t h a t  he r e a l l y  contr ibuted some important information here - 
Here it is - a t  

f i r s t  complete paragraph on page 7 7 ,  you say, "It is puzzling that 

not remark upon th i s " .  

s r i g h t  - o r  did you guys l a t e r  remark upon t h i s " ?  T h a t ' s  t h e  one 

I f  you could j u s t  send Clark page 77 and 

page 81 - ws were talking about Sikov and Mahlum and you say, "It seems 

t o  

Washington. That I d i d n ' t  know. Then you say, "is Sikov dead? The end of t h e  

paragraph reads t h a t  way". 

KORNBERG: 

D.D. Mahlm, ever since." 

SllANNARD: 

a shoemaker. 

KORNBERG: 

STANNARD. 

life of me understand your question - Should I say "he stuck to his k n i t & h g " ?  

KORNBERG: 

STANNARD: Or, "Sikov never vzied.  H e  just stayed w i t h  his f i e ld . "  Quite d i f f e r e n t  

from some of t he  f o l k s  we've been t a l  k i n g  about. 

that Mahlum spent a few years in WDC w i t h  the AEC." I guess "hLX" is 

Well, he i s n ' t ,  thank goodness. 

"He has stayed c lose  t o  the  l a s t ,  w i t h  his  colleague o f  many y e a r s ,  

Oh, I wzs  j u s t  using the expression - meaning "close to the last" - like 

- Oh - my advanced yea r s  had  me read i t  another way. 1 

Well, t h a t  could be mis in t e rp re t ed  by someone e l s e .  I c o u l d n ' t  f o r  t h e  . -  

Yes, or "nose t o  t h e  grh6s tone" .  

He reminds me o f  a f e l l  ow I knew 
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a t  H m x 2 .  [Told story of S t a c y  Frmch and purple sulfur bacteria, K.S. ]  

x @ ~ f \ , - :  
~ i c o l ~  Section. 

additional a t t e n t i o n  a n d  continued keen i n t e r e s t  i n  the  i n h a l a t i o n  toxicology 

work at Hanford." 

m: Great. 

couple o f  g i r l s  t h a t  I h a d n ' t  focused on. 

KORNBERG; The t w o  I wouldn't have thought would be the two A n n  t h o u g h t  o f  - 
the  P a t  Hackett and Bea McClannahan. 

STANNARD: Those were the  ones. 

KORNBERG: 

technicians r e a l l y ,  and they turned out t o  be rea l ly  super technicians.  They 

arr ived about t h e  time I became head of the  biology d iv i s ion ,  back in 1959 or 

shor t ly  t h e r e a f t e r .  I t  was some years  a f t e r ,  I threw them out  on special  leave;  

they hung  my p i c t u r e  on the  wall of t h e i r  room in Pullman and threw d a r t s  a t  i t  

as ' they  were g e t t i n g  t h e i r  Ph.D.  

were t h a t  good t h a t  I wanted them t o  get  the  doctorates ,  which they d i d .  

STANNARD: Where d i d  they go? 

KORNBERG: 

they are exmnples of people who stay& in the background and made great contributions. 

STANNARD: 

I saw them toge ther .  

f o r  four  days, and I was r e a l l y  ge t t i ng  k i n d  o f  t i r e d .  

on t h e  tape recorder  I had a t  t h a t  time, so I couldn ' t  push  a b u t t o n  t o  say when 

one was ta lk ing  and when the  o t h e r  was ta lk ing .  

ri9ht away, but the air1 who did the typins real ly  had trouble knowing which 

one i t  was. 

KORNBERG: 

"Jim Park c o n a u d  after appointment to  be Pdnac$r of the Znhalatlon 

He brought the &versification prcgrm t o  new levels thzt brought 

S a r r e m g  like that. 

Bill B a i r  made a big point of having me see a 

One was McAffey? 

Evidently they had  been there  a t  i t  f o r  yea r s .  

They've been there  f o r  years .  They came, e s s e n t i a l l y  joined as 

They were very happy t o  ge t  t h a t  degree. They 

They went to WSU [Washington State University, P u l ~ ? ? ]  by their choice. A u a i  

Unfortunately, my interview w i t h  t h e m  was a l i t t l e  b i t  d i f f i c u l t  because 

They h a d  been b r i n g i n g  me people on the  hour  - every h o u r  - 
I d i d n ' t  have a counter 

I would recognize t h e i r  voices 

McClannahan has been doing the chromosome abberation work.  
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STANNARD: A b o u t  t h i s  model t h a t  you worked up  f o r  t r i t i u m .  

KORN3EFG: Yes - s i m p l e - m i n d e d .  

STANNARD: Do y o u  h a v e  a n y  record of i t  o r  w h a t  i t  w a s ?  

KORNBERG: 

I ' d  b e e n  p r e s s u r e d  t o  g i v e  a s e m i n a r ,  s i n c e  I i n s i s t e d  e v e r y b o d y  g i v e  a s e m i n a r ,  

a n d  they s a i d  I h a d  t o  do i t  t oo ,  a n d  so  I d i d .  I g a v e  i t  a n d  I e s p e c i a l l y  remem- 

ber Dag Nomod and Phi l  Fuqm came out to hear it (the whole t h h g  was mathematical) 

a n d  b o t h  o f  t h  h a t e  m a t h e m a t i c s  - so i t  w e n t  o v e r  l i k e  a l e a d  b r i c k  w i t h  t h e m .  

A l l  I d i d  was p r e t e n d  t h a t  t h e  l u n g  was a p i s t o n  i n s i d e  of a c y l i n d e r .  T h e  p i s t o n  

w e n t  down f o r  t h e  s t a n d a r d  m a n ' s  b r e a t h  d i s p l a c i n g  o n e  l i t e r  - p u l l i n g  o n e  l i t e r  

of t r i t i u m  c o n t a m i n a t e d  a i r  i n  - a n d  t h e  i n s i d e  of  t h e  p i s t o n  was wet w i t h  w a t e r  

(water vapor was inside fran the W y ) ,  and I assumed that the piston pulling 

t h i s  l i t e r  i n ,  m i x e d  w i t h  t h e  water  v a p o r ,  a n d  t h e n  p u s h e d  i t  ou t  - a n d  p u s h e d  o u t  

w h a t e v e r  was a v a i l a b l e  t o  p u s h .  When I c a u s e d  t h i s  m i x i n g  p r o c e s s ,  t o  my s u r p r i s e ,  

i t  d i d n ' t  p u s h  o u t  v e r y  much of t h e  tritium. 

there in t h i s  simple mind& piston and cylinder. 

t h o u g h t  we h a d  b e t t e r  m e a s u r e  i t  t o  make s u r e ,  a n d  t h a t ' s  when I f o u n d  o u t  t h a t  

I was w r o n g  a b o u t  t h i s  p i s t o n  n o t  b e i n g  r i g h t .  

STANNARD: Why? Was t h e  c l a s s i f i c a t i o n  s t i l l  g o i n g  o n , s o  y o u  d i d n ' t  know a b o u t  

w h a t  Los Alamos w a s  d o i n g ?  

KORNB ERG : Oh yes ,  1 d i d n ' t  know w h a t  Los Alamos w a s  d o i n g  t h e n .  

know w h a t  we were d o i n g .  

Oh,  y e a h ,  I r emember  I f i g u r e d  t h e  t h i n g  o u t , a n d  i t  looked so n e a t  t h a t  

Most of i t  h a d  mixed  u p  a n d  s t a y e d  

Well, that's crazy, and I 

T h e y  d i d n ' t  

And t h o s e  t h a t  were i n  t h e  a u d i e n c e  were t h o s e  who h a d  

t h e  need t o  know about  t r i t i u m .  

p e r s p i r a t i o n .  You s 

I h a v e  made  v e i  

STANNARD: 

c h a m b e r  t o  my k n o w l e d g e .  

w o r k e d  w i t h  Ed A d o l p h .  

Ernie P i n s o n  was d o i n g  somewha t  similar w o r k ,  b u t  h e  n e v e r  g o t  i n  a 

E r n i e  g o t  h i s  d e g r e e  a t  R o c h e s t e r  i n  water b a l a n c e .  He 

T h e y  had  o n e  of t h e s e  b a l a n c e s  w h e r e  you m e a s u r e  i n s e n s i b l e  

t o n  i t ,  a n d  k e e p  l o o s i n g  w e i g h t  j u s t  s i t t i n g  t h e r e .  

e d  r e m a r k s  that there w z s  a lot of t r i t i u m  around Hanfod, 
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but I read it Over aqain just before we  came u?, and I have put it ir, such 

a way t h a t  I d o n ' t  t h i n k  I have said t h a t  they were m a k i n g  the t r i t i u m  f o r  t h e  

hydrogen bomb p r o j e c t .  I jus t  s a i d ,  "while tritium was invcjlved i n  the  fusion 

process".  What I s a i d  was - t h e r e  was t r i t ium manufactured - i n  the process r a t h e r  

t h a t  i t  was being made t o  go i n t o  the process.  

reeson I shou ldn ' t  say t h a t  the t r i t i um was there  t o  go i n t o  the fusion process,  

because i t  ' s known now. 

KORNBERG:  

t h i s  s p e c i f i c a l l y  s t a t e d  anywhere, b u t  t h a t  was the  understanding we were given - 
why everything was kept p r e t t y  q u i e t .  

STANNARD: 

a t  all - you read it. 

KORNBERG:  

STANNARD: 

t h a t  you could have sa id  - simply 'not  t o  get i n t o  what could s t i l l  be a c l a s s i f i e d  

I wonder i f  there i s  any real  

I presume t h a t  i t  i s ,  too. I presume t h a t  i t  was then. I haven ' t  seen 

"Pretty quiet"; is it alright the way it is? - if it d i d n ' t  trouble you 

It didn't sound wrong t o  you? 

No, no i t  d i d n ' t  sound wrong .  

I wrote i t  round-about t o  be su re  t h a t  I d i d n ' t  say some of t he  t h i n g s  

area.  

KORNBERG: 

s t u f f ,  w i t h  t h a t  i n  mind? That occurred t o  me when I wrote. . . . . . 
SANNARD: li g c d  question. 

B i l l  Bair is reading it all and is sensitive t o  the problem. 

KORNBERG:  

get Bill Burr. 

he would quite have a good handle on it. 

an M.D. - a good fr iend of ours from Washington, D.C. - l a t e r  worked f o r  Dixie Lee 

Ray? 

S'EMWARD: B r u n e r .  

KORNBEFG: Dave Brune r .  

STANEXRD: 

and Eruner.  

I c a n ' t  imagine them being c l a s s i f i e d .  Is  somebody looking over th i s  

- .  

I don't know whether Ray Baa- is  .... H e  would not be. 

You know a guy who would be good would be some real o l d  t imer.  I could - 
I don't knm i f  Bill Lotz would know. I don't  think so. I don't think 

Kho was the  other one you m t i o n e d  that had 

I think he might be able t o  hel?. 

O f  couse, none of them wa-e real ly  bicrnedical people - except D i x i e  Lee 
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KORNBERG:  I never d i d  know any. I talked w i t h  h'illard Libby a couple of times 

when he was the re .  O f  course, the o the r  one I knew very well w a s  a l a t e r  com- 

missioner,  Wilson Johnson. He had a strong i n t e r e s t  i n  biomedical problems. T h a t ' s  

the ex ten t  of i t .  

S T A N N A R D :  

S.O.B. 

call&  en and Decisions". 

w i t h  the B r i t i s h .  

the milieu for the work that was being done. 

KOFNBERG: Yes. 

r e a l l y  had only occasional con tac t  w i t h  Washington. 

S T A N N A R D :  One of t h e  t h i n g s  I f i n d  puzzling i s  t h a t  as f a r  a s  I can see  t h e r e  was 

Bill N e u m a n  was prejudiced aga ins t  Strauss .  He thought Strauss  was an 

strauss wrote quite an interesting b k , a r a d  Dave sent rrre a copy of it. I t  is 

It w z s  about the struggles they had. including cooperation 

One of the things I am trying to  decide is hw much I need to  say about 

I 'd  l ike t o  say a l i t t l e  b i t .  

Hanfors was looked a t  as such an outpos t  of civilization that  we 

as mch work done in stu6yinq the human populatim, around the Nevada test site, as 

studyin? t h e  sheep - or a lot  mre. 

KORNBERG: I would hope so. 

S T A N N A R D :  I got the impression t h a t  t he re  were some p r e t t y  good people involved i n  

looking a t  thyroid nodules, e t c .  Was t h a t  so well s e t t l e d  t h a t  t h i s  i s  why they d o n ' t  

b r i n g  i t  up? 

KORNBERG: 1 c e r t a i n l y  w i s h  I could answer t h a t ,  Newell, but I c a n ' t .  I haven ' t  

followed up on the  Utah business a t  a l l ,  once having l e f t  Hanford ten years  ago. 

a mat ter  of f a c t ,  e a r l i e r  I had l e f t  r ad ia t ion  biology and went i n t o  cross l i nkage  

between biology and engineering. 

bulletin - BRH bulletin - but I haven't read it either. 

Whereas,with t h e  sheep,there i s  some room f o r  doubt? 

As 

I t ' s  a key question. That may be addressed i n  t h i s  

S T A N N A R D :  We'll wai t  and see. Ed Wrenn, o r  somebody a t  t h e  meeting i n  Las Vegas, 

showed a film of S t .  George ( i t  w a s n ' t  a f i lm - i t  was a l o t  of s l i d e s )  and s o r t  of 

re-hashed the  whole t h i n g .  

One of the general quest ions I wanted t o  ask you was how you visual i z e  and see  

W e  how the work in internal emitter t o x i c o l q  contribute6 to  chemical t o x i c o l q .  
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keep saying i t  l ed  the way. 

K O R N B E R G :  Yes. I have been in te res ted  in t h a t  f o r  many yezrs .  A s  a mat ter  o f  f z c t ,  

sho r t ly  a f t e r  t he  f o m a t i o n  of the Society of Toxicology ( i t  must have been 35  or 

20 yea r s  ago), I gave a paper in Williamsburg comparing radiotoxicology w i t h  conven- 

t iona l  toxicology. I t  was a n  armchair exercise  in which I t r i e d  t o  see w h a t  would 

happen i f  we es tab l i shed  permissible l i m i t s  f o r  a few mater ia ls  present i n  o u r  

environment the same w e y  we e s t a b l i s h  l i m i t s  f o r  radioact ive mater ia ls  i n  o u r  

environments. What I picked was strontium-90 - the way strontium-90 permissible  

l i m i t  f o r  body burden and  concentration i n  foods was es tab l i shed ,  a s  well a s  t h e  

same f o r  plutonium. I then applied those c r i t e r i a  (such a s  the concentrat ions of 

the  rad ioac t ive  ma te r i a l s )  w h i c h  would cause something t o  happen  (cause a production 

of tumors, f o r  example, i n  the  case of bone seekers - and l u n g  tumors i n  the  case of 

inhaled plutonium). I compared t h a t  with the  amount o f  lead t h a t  w o u l d  be required.  

I came u p  w i t h  some very i n t e r e s t i n g  f igu res .  Recall ,  now, t h i s  was i n  t he  day 

before anyone ever  thought of the  big f l a p  on lead. Abou t  a l l  I remember from t h a t  

paper'now i s  t h a t  i f  we use the  maximum permissible l i m i t  i n  f o o d ,  f o r  l e a d ,  i t  was 

es tab l i shed  the  same way we es tab l i shed  i t  for  e i the r  strontium-90 or p l u t o n i u m .  

The amount o f  food we could ea t  was, I t h i n k ,  somewhat l e s s  than one sandwich per 

day. 

occupational.  

the  equivalent  of e i g h t  sandwiches a day. 

be enough t o  support  l i f e .  

s t r a i g h t  forward: i t  was the  t r u t h  a s  I saw i t .  

pated i s  t h a t  i n  the  audience were a l a r g e  number of tox ico logis t s  from t h e  t e t r a -  

ethyl lead corpration. 

I'm going t o  t r y  t o  f ind  t h a t  and send i t  t o  you,  because t h a t  was n o t  p u b l i s h e d .  

intended t o  publish i t , b u t  when I saw the react ion - the  very strong reac t ion  from 

It would be exceeding the  general population l i m i t ,  which i s  l / l O t h  of the 

I f  you were i n  occupational exposure you could have somewhere around 

I t  turned o u t  t h a t  t h e  in take  would not  

I could see n o t h i n g  wrong w i t h  t he  ca lcu la t ion  - i t  WBS 

The one t h i n g  t h a t  I hadn ' t  a n t i c i -  

. . . . . .A copy of it is probably in the archives, and 

I 
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t h e  l e a d  p e o p l e ,  I t h o u a h t  p e r h a p s  I was d o i n g  t h e m  a n o n - d e s e r v e d  i n j u s t i c e ,  so  I 

g r a d u a l l y  f o r g o t  a b o u t  t h e  t h i n g .  I ' l l  l ook  i t  u p .  

sp~m: 
are c o m i n g  closer t o g e t h e r .  

Or a t h r e s h o l d ?  

KORNBERG: I d i d n ' t  d o  a n y t h i n g  of t h a t  sorz .  What I d i d  f o r  l e a d  was  l ook  t h r o u g h  

t h e  l e a d  t o x i c o l o g y  l i t e r a t u r e  e x t e n s i v e l y .  E s s e n t i a l l y  I d i d  use a t h r e s h o l d .  To 

f i n d  o u t  w h z t  c o n c e n t r a t i o n s  o f  l e a d  a n d  w h a t  a m o u n t s  o f  l e a d  c o u l d  c a u s e  s o m e t h i n g  

t o  h a p p e n .  I t h i n k  i t  w z s  some work i n  E n g l a n d  i n  w h i c h  i t  was shown t h a t  r a t h e r  

small c o n c e n t r a t i o n s  of  l e a d  l e d  t o  b o n e  t u m o r s .  T h i s  w o r k  was q u e s t i o n e d ,  b u t  t h e r e  

w e r e  o t h e r  i n d i c a t o r s  o f  c h r o n i c  l e a d  p o i s o n i n g  t h a t  I a l s o  u s e d .  

o u t  p r e t t y  much t h e  same way. 

t o  g e t  t h i s  f i g u r e .  

STANNARD: 

in  the same way as we did for radiation. 

same r o a d  t h a t  t h e  r a d i a t i o n  t o x i c o l o g y  p e o p l e  d i d .  

t o  try a n d  d o  i n  t h e  f i n a l  c h a p t e r  o r  t h e  o v e r v i e w ,  o r  w h a t e v e r ,  is  p o i n t  o u t  some 

w a y s  i n  w h i c h  a l l  of t h i s  w o r k  c o u l d  s a v e  t h e  c h e m i c a l  t o x i c o l o g y  p e o p l e  from h a v i n g  

t o  'do a l l  t h i s  o v e r  a g a i n .  

KORNBERG: I t h i n k  t h a t  w o u l d  b e  g r e a t .  F o r  years I was i n t e r e s t e d  i n  t h a t .  T h a t  

w a s  e v e n  before I g a v e  t h a t  p a p e r  - so many years a g o .  

d o n e  a l o n g  t h o s e  l i n e s  t h e n ,  a n d  I h a d  n o  i d e a  y o u  h a d  t h i s  i n  mind  now, b u t  t h a t  

w o u l d  b e  a b e a u t i f u l  t h i n g  t o  i n c l u d e .  

a g a i n .  What i t  w o u l d  d o  t o  m o d e r n  soc i e ty ,  I d o n ' t  know, b u t  

I j u s t  now h a p p e n e d  t o  recall a n o t h e r  t h i n g  t h a t  I t h i n k  I p o i n t e d  o u t  i n  t h a t  same 

P a p e r .  If we e s t a b l i s h  t h e  same k i n d s  of l imits  f o r  o r d i n a r y  c o n v e n t i o n a l  t o x i c  

I t  would b= interestinq because n w  it seems that the pir,ts of view 

C i d  you u s e  t h e  l i n e a r  no t h r e s h o l d  i d e a  f o r  the  l e a d ?  

T h e  f i g u r e s  came 

I d i d  n o t  h a v e  t o  g o  t o  a l i n e a r  k i n d  of e x t r a p o l a t i o n  

T h e  d a t a  was good  e n o u g h  i n  t h e  l i t e r a t u r e .  

Of course, now the mutagens and the carcinogens are Segjnning t o  be plotted 

In a. way,they are going to have to go dclwn fhe 

One of t h e  t h i n g s  I w o u l d  l i k e  

N o t h i n g  a t  a l l  was b e i n g  

I t ' s  h i g h  time t h a t  someone  b r i n g s  t h a t  u p  

I t  c a n  l e a d  t h e  way .  

material  i n  w a t e r  t h a t  we d o  f o r  p l u t o n i u m  i n  water ,  w e ' d  h a v e  t o  s t o p  d r i n k i n g  

water. I t h i n k  I h a d  some e l e m e n t s  o t h e r  t h a n  l e a d ,  but I know l e a d  was o n e  of t h e  
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notables.  I t  would be b e t t e r  t o  d r i n k  plutonium contaminated water,  a t  i t s  maximum 
I 

permissible l i m i t ,  t h a n  i t  would be t o  d r i n k  water t h a t  we d a i l y  d r i n k  now. 

STANNARD: T h a t ' s  j u s t  t he  s o r t  of t h i n g  I would l i k e  t o  be ab le  t o  quote-chapter a n d  

verse. 1 haven ' t  had too  much luck i n  f i n d i n g  good, s o l i d  material  that has 

one f o o t  on each s i d e  of the s t r e e t .  The chemical toxicology people do t h e i r  b i t  - 
others  do t h e i r  b i t ,  b u t  one t h i n g  t h a t  I have kept wondering about i s  i f  t he re  i s  

any way they ( t h e  chemical toxicology people) could a v o i d  doing these long-term 

experiments. I ' m  not su re  they a r e  going t o  t r y .  It's easy t o  say, "you've got t o  

do  t h e  same t h i n g  we d i d "  and r e a l l y  study long term. 

people have only very r ecen t ly  s tar ted looking a t  long term. 

t o  60 days and t h a t  was i t .  

KORNBERG: Yes, t h a t ' s  r i g h t .  This was one of t he  a reas  t h a t  we attempted t o  

d i v e r s i f y  in.  In 1965 when General E l e c t r i c  turned over i t s  a c t i v i t i e s  a t  Hanford 

t o  t h e  seven new c o n t r a c t o r s ,  one o f  which was B a t t e l l e  Memorial I n s t i t u t e  f o r  t he  

Hanford Laborator ies ,  t h e  whole idea of many contractors  was t o  d ive r s i fy  t h e  

a c t i v i t i e s  of Hanford. 

chemical toxicology rrrethcdolcqy into applying it into classical toxicology. 

As you know,the toxicology 

They usual ly  ran 30 

The d i v e r s i f i c a t i o n  a c t  1 went i n t o  was t o  d i v e r s i f y  our  

It 

d i d n ' t  gain an awful l o t  o f  support .  I t  was just  too d i f f e r e n t .  There a r e  ways now 

i n  w h i c h  i t  can be done u s i n g  special  short-term t e s t s  t o  g e t  some kind of an idea.  

What pops t o  mind  r i g h t  away, of course,  i s  the  aims and t e s t s  s imi l a r  t o  t h a t .  

t h i n k  if we can s e t  u p  some k i n d  of observed r a t i o s  he re ,  I t h i n k  i t  would help c u t  

down t h e  length of  time. 

be cases  where w e ' l l  want t o  go ahead and do some long term t e s t s .  

I 

I t  would give us a ball-park est imete .  I'm su re  t h e r e  wil l  

I think we should know enough now about t he  r e l a t i o n s h i p  of  some of these s h o r t e r -  

term t e s t s  t o  know what happens i n  t he  mammal t o  s e t  up some k i n d  of reasonable 

procedure. 

STANNARD: 

probably wil l  have t o  be moderately s h o r t .  

Well, i t ' s  something I would l i k e  t o  do along w i t h  o the r  t h i n g s .  I t  

The main a ree  t h a t  you hear t h e  most 
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about i s  i nha la t ion  toxicology. B u t  I think t h a t ' s  mostly on the basis of tech- 

n o l w .  Inhalation t o x i c o l q  work& OUT for raciioactive material was wa17 &ear3 

for a lons t h e  of the technology for other inhalation toxicology. 

the way - probably sti l l  do. 

KORNBERG: Yes. 

t o  g e t  an idea of w h a t  would happen i n  such cases .  

been done a t  a l l  using techniques such as for partLculates. I f  i t h s n ' t ,  

I t h i n k  i t  should be - both radioact ive and non-radioactive. We need some new 

approaches i n  t h i s  f o r  both t o  cross  t h e  bridge. 

They were leadinc 

I d o n ' t  think it 's impossible t h a t  we could s e t  u p  another system 

I d o n ' t  know i f  any work has 

You a r e  r i g h t ;  I hope we d o n ' t  have 

to look forward to the long-term taXicology experhsnts that we've done in radiation 
I 

hazard assesmt.  

STANNARD: Another f a i r l y  general question I had was who you would name as  t h e  o u t -  

standing people t h a t  ought t o  be su re  t o  get some b i l l i n g  of some kind o r  o t h e r  i n  

here. 

d i d n ' t  know anything of what has been w r i t t e n  - just  going around the country and 

over the years.  

KORNBERG : Other t h a n  the Hanford peopl e ,  

we'd have t o  name those who s t a r t e d  t h e  very e a r l y  work on uranium t o x i c i t y ,  which i s  

considered an internal emitter. ........ You've done that, I yess. 

Cer t a in ly  t h e r e ,  and t h e n  we'd have t o  go t o  t h e  radium people - Rochester people - 
Robley Evans comes t o  mind. 

a t  Argonne? 

O f  course,  I ' v e  named a l o t  of them. L e t ' s  say you were g o i n g  t o  do t h i s  and 

Now we' r e  t a l  k i n g  about i n t e r n a l  emi t t e r s?  

Names t h a t  I haven ' t  used i n  years .  Who a r e  t h e  people 

STANNARD: 

XOIWBEX: 

"Bob" working on dogs and cesium, I thought,  a t  Argonne. 

STANNARD: B i l l  Norris.  

Asher Finkel ,  Leo Marinell i , Bob H s s t e r l i k .  

Y e s ,  Bob Hasterlik I was trying to recall. There was another - was it a 

KORNBERG: Bill Norr is ,  yes !  

t h i n k  of the  l a b o r a t o r i e s  themselves. 

I ' m  not p u t t i n g  t h e m  i n  any order .  I t  helps me t o  jus t  

Oak Ridge, I d o n ' t  r eca l l  having done much 
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w i t h  the  in te rna l  emi t t e r s .  

STANNARD: 

was a l l  external r ad ia t ion .  

KORNBERG: I was t h i n k i n a  o f  the biolopy research. From there  I guess you h a v e  t o  

They did mostly health physics fo r  a long time. The biolocy d iv is ion  

go t o  Los Alamos and  Pinson w i t h  h i s  t r i t i um.  

o u t  t o  Cal i forn ia  who were the very ea r ly  workers there? 

Axel rod. 

STANNARD: Of course,  Durbin, a l i t t l e  l a t e r .  
I She keeps i n s i s t i n g  she d i d  nothing b u t  wash dishes d u r i n g  the war years .  

KORNBERG:  T h a t  sounds  l i k e  Durbin a l l  r i g h t .  

STANNARD: While we a r e  on Argonne, we d i d n ' t  mention Miriam Finkel.  

K O N E R G :  Cid Austin Erues  get into internal emitters? 

STANNARD: Q u i t e  a b i t .  

KORNBERG: Then he should be i n  t he re  t o o .  

STANNARD: 

ratio 'between plutonium and radium. T h a t  was the whole basis  for standards for  bone , 

Certainly W r i g h t  Langham.  Getting 

Hamilton? Sco t t .  

She w a s  a deiner  in the  beginning. 

O f  course, he had a l o t  t o  do  w i t h  the  work on es tab l i sh ing  the  t o x i c i t y  

seekers un t i l  f a i r l y  r ecen t ly .  

KORNBERG: Now t h a t  you mention i t , I  can a c t u a l l y  hear h i s  words on t h a t  score and 

how he at tacked the notion of threshold - t h a t  t h i s  i s  just  a convenient t e r n  used 

. i n  medicine f o r  d r u g s .  

included by a l l  means. 

STANNARD: You would be in t e re s t ed  t o  know, i f  you d o n ' t ,  t h a t  Bi l l  Russell a t  Oak 

Ridge has f i n a l l y  s t a r t e d  doing genet ic  work w i t h  in te rna l  emi t te rs .  

KORNBERG: I c e r t a i n l y  m i n t e re s t ed .  

SDWNARD: 

is w e l l  knm in the internal a n i t t e r  f ield.  

tions, and then they've been using that sane big muse eqeriment type of apprech 

I t ' s  gotten t o o  s t rong a hold i n  th is  business. He should be 

With both t r i t i u m  and plutonium. He's wrkinq with a fellow fran Aryonne who 

The Argonne man has lieen doing the injec- 

[specific locus mutations, N.s.] . ~ t ' s  very interesting because the effectiveness 
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doesn't look to 5e as kiqh  BS for  tumrG:enecit>.. The W, if you w a n t  to cell it that ,  

would be sa'rekhere sround 1, at least much lcner than 10 or 20 for the qenetic effects. 

I i e  keeps sayin? "it's just pre lb -nkq  aata - we 6on't have enouck- yet - it takes years 

to work these all out, etc." But it's finally going, an2 one of the things I've fom2 

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

many years. 

KORNBERG: On t he  in t e rna l  emi t te rs?  

STANNARD : Yes . 
KORNBERG:  We, of  course ,  wanted t o  do some a t  Hanford. The s igna ls  that-we g o t  (near  

everything we suggested,  as 1 said yes te rday ,  was supported by Washington,but n o t  

g e n e t i c s ) .  

a b i g  gene t ic  program g o i n g  a t  Oak Ridge. I would l i k e  t o  have seen us do some. 

S-: One of the questions that's caning up now in the KCRP work to develop 

a risk system, instead of a dose systexx. 

committee t h a t  a r e  looking a t  the d i r e c t  evidence from in te rna l  emit ters  f o r  risk, as 

compared t o  external  r ad ia t ion .  

a l l  you do, except f o r  radium, i s  use t he  risk from external  rad ia t ion  and t h e n  p u t  

I t h i n k  the  reason was t h a t  senetics mrk was so damned expensive,and they 

We've got five Task Groups of this 

Because, of course,  a t  the present time e s s e n t i a l l y  

Y 

had 

i n  a bunch of f a c t o r s  , calculated dose would that be essociated with it. 

looked l i ke  a t  l e a s t  two o r  th ree  cases  where the  risk from a deposited radionucl ide 

just  i s n ' t  t he  same. 

We have what 

One o f  t h e m  i s  iodine-131, w h i c h  looks t o  be about anywhere a 10th 

to a 20th as effective at the same dose of e x t e r ~ l  r aa t io r i .  

KORNBERG: 

STANNARD: 

if  i t  should. 

work. 

t h a t  t h e  dose r a t e  is much lower w i t h  deposited rad io iodine ,  whereas w i t h  external  

x - i r r ad ia t ion  usua l ly  those  were a t  high dose rztes. 

l o c a l i z a t i o n ,  t o o .  

very low doses and areas  t h a t  ge t  h i g h  doses,  so there  a re  a reas  where recovery can 

Is t h a t  r i g h t ?  

Yes - i t ' s  something t h a t  I d o n ' t  know how i t  can ge t  i n  the  repor t  - o r  

Mostly th i s  has been coming out  from the  Marshaleese and experimental 

Tha t ' s  f a s c i n a t i n g ,  p a r t i c u l a r l y  w i t h  these Utah sheep. 

They've even gone t o  the p o i n t  of trying t o  decide t h a t  there  i s  a explanat ion;  

Then the re  are  some t h i n g s  about 

T h e  iodine i s  highly local ized,and the re  may be areas  t h a t  g e t  
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take place r a p i d l y ,  whereas w i t h  the  external radiat ion i t ' s  average dose, e i c .  

Another instance i s  i n  liver. That it is mostly from the thorotrast ca+a. One of 

the people a t  Utah i s  chair ing t h i s  Task  Group - i n s i s t s  t h a t  the  data from t h o r o t r a s t  

and from t h e i r  Besgles,  with t h o r i u m  a n d  even w i t h  plutonium, say t h a t  l i v e r  i s  more 

s e n s i t i v e  and t h e  in t e rna l  emit ter  more e f f e c t i v e  per u n i t  of dose t h a n  external  

r ad ia t ion .  Well , t h a t ' s  t he  other  way around. 

K O R N B E R G :  T h a t  l i v e r  i s  more s e n s i t i v e  from the t h o r o t r a s t  r ad ia t ion?  Well, t o  w h a t  

ex t en t  does the  c o l l o i d a l  property,  o r  chemical property p lay  a role? 

STANNARD: Exact ly ,  and t h a t ' s  why they a r e  holding back. They a re  doing an experi-  

ment w i t h  something t h a t  i s n ' t  c o l l o i d a l .  

w i t h ,  radioact ively,  t h L  same properties, and they hope t h e  experiment wil l  be f i n i s h e d  

w i t h i n  a y e a r ,  so w e ' r e  holding off on conclusions to see if there could be a 

chemical con t r ibu t ion .  B u t  they a r e  a l l  g u n g - h o .  They say the  l i v e r  i s  not a radio- 

r e s i s t a n t  organ,and i t  should be sepa ra t e ly  listed in the new ICFS system. 

t he re  i s  no weighting f a c t o r  f o r  l iver  - i t ' s  j u s t  lumped together  w i t h  o t h e r  t i s s u e s .  

KORNBERG: 

I ' v e  forgot ten what i t  i s .  I t ' s  something 

i P'm 

Now who i s  saying t h i s ?  I t  would seem t o  me i t  would be so obvious. 

SEWNARD: 

KORNBERG: 

STRMWtD: 

that we can't say for sure, but we w m t  to be prepared. 

and t h e  plutonium work w i t h  l u n g ,  which i s  mostly t h e  Hanford work. 

i n d i c a t e  t h a t  plutonium i s  awfully darn e f f e c t i v e  i n  producing l u n g  tumors. 

cou'ld, i f  YOU wanted t o  f i d d l e  around w i t h  t h e  ca l cu la t ions  and not use too h i g h  

an RBE f o r  alphas, say t h a t  plutonium just  has an unusual a b i l i t y  t o  produce lung 

tumors . 
plutonium. 

Chuck Mays, Norm Telles, Austin Erues, Glenn Taylor,. 

A u s t i n  Brues? 

Thed-dxnan of the T& Group is Glenn Taylor. 

Chuck Mays d o e s n ' t  s u r p r i s e  me, b u t  A u s t i n  Brues does. 

They were quite insisLmt 

The other area is lung, 

I t  seems t o  

You 

There a r e  s t i l l  some people who a r e  t a lk ing  about chemical t o x i c i t y  of 

KORNBERG: T h a t ' s  a hard one t o  swallow. Have you spoken w i t h  Jim P a r k  about the 

t o x i c i t y  - t he  tumorgenecity of plutonium ( inhaled plutonium) on bone? Jim t h i n k s  
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t h a t  t he  real  ( o r  he d i d  some years b a c k )  l o n g - r a n g e  t a rge t  o r g a n  f o r  inhaled 

plutonium i s  bone. 

STANNARD: I haven ' t  ta lked w i t h  J i m  a b o u t  t h a t  spec i f i ca l ly .  T h i s  w o u l d  be even f o r  

i nsol ubl e s?  

KORNBERG: Yes. Tha t ' s  t he  surpr i s ing  one. T h a t ' s  why i t  made such a n  impression 

on me. This was j u s t  i n  a conversation w i t h  h i m .  I t  would  be in te res t ing  t o  see i f  

he s t i l l  f e e l s  t h a t  way. I t h i n k  f o r  p l u t o n i u m  inhalat ion tox ic i ty  you can f i n d  none 

more knowledgeable, f i r s t  hand, t h a n  Jim Park, He's the guy who has been r i g h t  there .  

He's been watching those dogs now f o r  th ree  o r  f o u r  dog l i v e s .  

STANNARD: Another t h i n g  1 was g o i n g  t o  ask you about - t h a t ' s  the u r a n i u m  miner 

s tory .  

the govermnental part in Salt Lake City and a lo t  oE accusations that the 

government d i d n ' t  do  what i t  should i n  those days. 

r e s t i v e  and may be g o i n g  t o  s t a r t  some o f  the  same s o r t  of business as we a r e  seeing 

i n  Utah: I t  was the  Public 

Health Service,  and the Publ ic  Health Service ins i s ted  t h a t  t h i s  was a s t a t e  problem, 

and mining was within the jurisdiction of the state's assistance program - part of the pub- 

lic health service. 

know how d i l i g e n t l y  they appl ied t h a t  idea - t h a t  the Federal Government had no r i g h t  

enter ing i n t o  c e r t a i n  areas  o f  the  s t a t e ' s  j u r i s d i c t i o n ,  and one o f  them was m i n i n g  - 
anything t o  do  w i t h  m i n i n g .  T h i s  was one reason t h a t  the  u r a n i u m  miner business went 

SO long,  even though the Public Health Service was g i v i n g  i t  money, e t c .  

KORNBERG: 

t h a t  t h e  uranium miners a r e  now being included i n  what was previously ca l led  the 

t ransurani  urn r e g i s t r y ?  

STANNARD: Those a r e  u r a n i u m  workers, n o t  uranium miners. 

KORNBERG: O h ,  u r a n i u m  workers - n o t  the  miners? 

I d i d n ' t  send you t h a t  chapter .  A s  you know there  was a l o t  o f  his tory  of 

I gather  the miners a re  ge t t ing  

B u t  i t  was a d i f f e r e n t  branch o f  government, of  course. 

I w a s  at NIH during the the that scme of this was caning q?, and I 

T h a t ' s  why I was so i n t e r e s t e d  i n  the  statement you made the o ther  day 
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STANNARD: No, 

they a r e  being 

K O R N B E R G :  You 

not t he  miners. The miners have been a separa te  group - an'd I th ink 

handled q u i t e  adequately.  

no doubt sa id  uraniun workers and I read i t  a s  u r a n i u m  workers of  a l l  

They a r e  not i n  the  regis7ry.  

kinds - whether they  worked i n  mines o r  not .  

STmGiRD: I think of the uranium miners  as a l l  radon and radon daughter -sure, not 

uranium. 

KORNBERG: I remember t h e  f i r s t  t ime, years  ago, when U t a h  came in to  the  u r a n i u m  

miners s i t u a t i o n .  I was very n e w  t o  the game,and I asked with considerable shock 

t h a t  a r e n ' t  t h e  uranium miners covered by the  same rad ia t ion  hazard pro tec t ion  arrange- 

ments t h a t  the o t h e r  atomic energy workers a re .  

and the  guy answered ( i t  may have been young Dave Bruner) , "unfortunately,  I ' m  so r ry  

t o  say, they  a r e  n o t " .  

a f f a i r s  t h a t  probably goes back t o  t h e  e a r l y  h i s to ry  of m i n i n g  i n  the  United S t a t e s  

and j u r i s d i c t i o n s .  

I t  was a very naive quest ion t o  ask ,  

But  t h i s  always seemed t o  me t o  be a very s t range s t a t e  of 

S m :  

public H e a l t h  Service had many "divisions" - I was 
+ene,a.nd right i n  the same building were sme of the people fran the division of State 

Services. ) 

are not cping to tell  you how to m- your shop. If you need help w e ' l l  provide it. 

The AEC provided a l o t  o f  help through the  Health and Safe ty  Laboratory, i n  the  way 

I goes strai*t  back t o  the so-called "states rights". (You h a w  when the 

the Division of Industrial Hy- 

They bent over backwards to say the Feds shoulci only lend assistance. "We 

' of instruments and people ,  but t he  j u r i s d i c t i o n  stayed w i t h  t he  s t a t e s  f o r  a long,  

long time. I found t h a t  very f a sc ina t ing .  O f  course,now they a re  included. B u t  

i t  wasn ' t  r e a l l y  u n t i l  t h e  Federal Radiation Council go t  involved and s e t  u p  federa l  

levels. 

this more recent f l a p  about  radon i n  houses and closed spaces? 

KORNBERG: No. I just f o l l o w  t he  generally available news on this stuff, not kjn~ 

d i r e c t l y  concerned w i t h  t h e  a r e a ,  bu t  I t h i n k  i t ' s  a l t o g e t h e r  co r rec t  and ju s t i f i ed  

t h e t  t h i s  be looked a t .  

They a r e  s t i l l  bouncing i t  back and f o r t h .  Have you had any contac t  w i t h  

I t ' s  pa r t  of the  t o t a l  r ad ia t ion  picture ,but  I t h i n k  people 

-21- 

0 0 2 1 0 8 5  



should understand. . . . . 
STANNARD: We g o t  headed o f f  a l i t t l e  bit aqo on naming the people t ha t  shodld. he named.. 

KORNBERG: Yes. One w o u l d  want t o  include the U t a h  people, t o o .  My Chinese frienG 

there.  

STANNARD: Kebb Jee. 

KORNBERG:  Yes, by a l l  means, Webb Jee. 

STANNARD: ( A n s w e r i n g  question) Tom Dougherty. 

KORNBERG:  Yes, he cer ta in ly  should be. 

STANNARD: I wrote t o  h is  widow. She was a hematologist. She wrote back. a n d  s a i d ,  

" I  am jus t  d o i n g  p la in ,  s t r a igh t  hematology, and I ' m  so  f a r  away from i t  I don ' t  

t h i n k  I can help you any". 

very much. That ' s  one project  t h a t ' s  been real ly  amply documented. 

KORNBERG: Yes, t h a t  r ea l ly  has been. 

STANNARD: 

to ccme by? 

K 0 R m . G :  Lotz is the only one you can go t o  now, I quess. Lotz, or maybe Trum 

would know - R u s t  - but those a re  the three tha t  would be able t o  piece together what 

that  did. 

I read i n t o  i t  t h a t  she probably d i d n ' t  want t o  go  back 

Meanwhile, what hapxned a t  Oak Ridge i n  Ccnlar's ou t f i t  - that% easy 

With C m a r  gone I 've talked w i t h  people there..... 

STANNARD: Well, I know i t  s ta r ted  with the Abmogordo cat t le .  I remmber visi t ing,  

and they had a l l  kinds of metabolism work going on w i t h  cows - great b i g  set-ups, 

much 2 s  you had f o r  sheep. 

KORNBERG: 

and here they had cows. 

1 always admired i t  because we had a devil of a time d o i n g  i t  w i t h  sheep, 

STANNARD: 

was not a l l  d i r ec t ly  appl ied,  o r  am I wrong? 

KORNBERG: O h ,  no, they were i n  fundamental w o r k .  I'm t rying t o  recall  one of the 

guys who was there  before -Y c m ,  who was d o i n g  jus t  t h a t ,  he was looking a t  

some very fundamental s tu f f  and d o i n g  some nice clean work.  

I go t  the impression they went i n t o  f a i r l y  fundamental t h i n g s ,  too.  I t  

He l e f t ,  I t h i n k  he was 
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somehow found i n  d i s f avor  somewhere i n  adminis t ra t ion.  He was on some k i n d  of a com- 

mit tee  t o  make recommendetions f o r  the f u t u r e  of t h a t  p ro j ec t .  I remerriber t h a t  came 

o u t ,  b u t  I was impressed by the r a t h e r  sound fundamental work on the metabolism he 

was doing. I c a n ' t  r e c a l l  h i s  name. B u t  the  people w h o  were the re  were c e r t a i n l y  

con t r ibu to r s  - Cunar, of course, i n  i n t e rna l  emi t t e r s ;  Bernie T r u m  was the re  f o r  

awhile;  John Rust - a l l  of these people, I ' m  sure you've uot information f r a   hem. 

Glhen we were t a lk ing  about Oak Ridge, I meant t o  90 then to the University 

of Tennessee, b u t  f o rgo t  i t .  

Was t h e r e  any work being done a t  UCLA on the internal  emi t t e r s?  

STANNARD: Almost a l l  of i t  i n  connection with the  t e s t s .  Kermit Larson and S t a f f  

Warren. In f a c t ,  S t a f f  got  so  keyed u p  over Crossroads t h a t  he was involved w i t h  a 

l o t  of t h e  l a t e r  tes ts  - even when he was Dean of  the Medical School. I t  seemed t o  

be a k i n d  of an o u t l e t  f o r  h i m .  

KORNEERG: V e r y  early in the fallout business, ? and Herb Parker asked me what I 

thought the major hazard muld be from the fallout. 

provided w i t h  from Washington t h a t  he gave me. 

thought t h a t  the major hazard (and th i s  shows how wrong someone l i k e  I am can be) 

He had  sat^ numbers that he wzs 

1 looked a t  i t  and s a i d ,  " I  

t h i s  could g e t  i n t o  the  film industry" .  How wrong can 

r e l a t i o n s  p a r t  was where the  hazard eventual ly  came. 

l m  industry t h a t  picked the  whole t h i n g  u p  i n  t he  f i r s t  

would be f o g g i n g  f i lm - 
anyone get - the publ ic  

STANNARD: I t  was t h e  f 

place.  

KORNBERG: T h a t ' s  r i g h t  T h a t ' s  t h e  one I thought might be adversly a f f ec t ed .  

STANNARD: 

KORNBERG: Yes. 

says he s p e c i f i c a l l y  undernourished a young lamb i n  order  t o  t e s t  the s e n s i t i v i t y ,  

s p e c i f i c a l l y  where he says he created r a d i a t i o n  b u r n s  t o  t e s t  t h e  s e n s i t i v i t y ,  I 

t h i n k  both a r e  very important.  My only 

Would you l i k e  t o  t a l k  a l i t t l e  b i t  about the Utah sheep? 

I see t h a t  Leo d i d  a very n i ce  job the re .  The  p a r t  i n  which he 

They a r e  p a r t s  t h a t  I had fo rgo t t en  about. 
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excuse i s  t h a t  we had  6 l o t  of things g o i n g  on a t  t h a t  same time. I n  so f z r  a s  

renewing t h i s  whole controversy r i g h t  now, I t h i n k  i t ' s  an outrage; n o t h i n g  shor t  

of an outrage,  and an i n s u l t .  I t ' s  an i n s u l t  t o  the s c i e n t i s t s  who parzicipated 

i n  the  o r ig ina l  t r i a l .  

influenced. They were not .  I t h i n k  i t ' s  an outrage t o  the  jud ic ia l  system t h a t  

one i n  science cannot argue. 

We were arguing t h a t  t he re  was no way t h a t  the rad ia t ion  from f a l l o u t ,  or any o ther  

aspect  of f a l l o u t  under the condi t ions t h a t  exis ted i n  those animals i n  U t a h ,  could 

have effected their deaths. What t h e  devil  was wrong i n  t ry ing  t o  convince people 

t h a t  t h a t  was a f a c t  - i t ' s  beyond me a t  t h i s  time. I see no  d i f fe rence  i n  t h a t  

than arguing whether someone i s  innocent o r  gu i l t y  of k i l l i n g  someone - which i s  

being done every day, I guess,  i n  cour t s .  

I t ' s  an i n s u l t  t o  them t h a t  they would be, or could be, 

One can argue i n  l a w ,  b u t  one cannot argue i n  sc ience.  

My opinion of what k i l l e d  those sheep remains exac t ly  the  same - f a l l o u t  had 

Malnutr i t ion,  endemic d isease ,  poorly cared f o r  sheep and nothing t o  do  w i t h  i t .  

people wanting t o  make the most of  t he  s i t u a t i o n  and c o l l e c t  from Uncle. 

STANNARD: 

he was leaning ( see  i f  I can f ind  the  place)  -"the ranchers stated that the 

I was a l i t t l e  puzzled on the t r a n s c r i p t  o f  Leo's remarks on which way 

animals had some beta burns and some whole body rad ia t ion  - and t h a t  they had  l o s t  

a l o t  of sheep and qu i t e  a few lambs, and the  lambs were somewhat smaller than 

. normal. I t  had been a very bad win ter ;  very dry, they had had some snow, and I 

suppose they had t o  d i g  t h e i r  way through the snow, s o  i t  was very,  very bad. 

AEC called on the various people who were a d l a b l e  on t h i s  subject. 

-le tha t  were looking a t  it hid not had any experience so far as I knm with 

radioiodine or beta radiation and were not a l l  that knwledqeable of sheep. So 

although they d i d n ' t  i n v i t e  us down f o r  th i s ,we  were ab le  t o  obtain data and sa id  

t h a t  t he  majori ty  of loss had s t a r t e d  as  ea r ly  a s  A p r i l  and extended through May." 

This was 1953. 

The 

Tne 

KORNBERG: The lo s ses  s t a r t e d  before the t e s t ,  7 

! 
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STANNARD: No, i t  was j u s t  1 2  days a f t e r  t he  f i r s t  shot .  I t  extended a few days 

a f t e r  t h e  second s h o t .  One of my questions was, do you know who was d o i n g  t h a t  

work  there? I know they h a d  ve t e r ina r i ans  g o i n g  i n  a n d  looking a t  the  thyroid.  

KORNBERG: I t h ink  i t  was some U t a h  s t a t e . P u b l i c  Health people, p l u s  local v e t e r i -  

narians t h a t  worked f o r  the sheepherders. Neither one of them knew anything, 

near a5 1 can recall, about radiation biology. It muld  be up to Leo to say 

whether they knew much about sheep. 

STANNARD: Then he s a y s ,  "They sen t  us some samples from the adu l t  sheep t h a t  were 

taken in  ea r ly  June and were i d e n t i f i e d  by the  farmers a s  showing the same th ings  

as some of those who had died.  

as YOU pointed out  e a r l i e r  the main study s t a r t e d  i n  April 1950 i n  advanced g e s t a t i o n .  

It was the 

What we d i d ,  we had t h e  experiments s e t  u p ,  because 

other WO&, they were in the l a s t  couple of mnths of their p r e v c y .  

same t h i n g  a s  f a r  a s  exposure time goes, a s  i n  the  Utah sheep. 

samples t h a t  they s e n t  us from these animals t o  see i f  we could see Or. Mark's work, 

and some others .  A n y t h i n g  showing t h e r e  t h a t  looked l f k e  r ad ia t ion  and i s  the  

thyroid showing anything. .What we d i d  was take f o r  each, e t c  . . . . . . . . . I '  

We looked a t  t hese  

What I am a l i t t l e  puzzled about was whether h e ' s  agreeing t h a t  they saw nothing 

i n  i od ine ,  b u t  they d i d  have beta burns - they d i d  have whole-body radiat ion - o r  

whether he's saying i f  they had anything it w a s  not ....[ N.B. K a s  clarified later, R . S . ]  

KOFNBEIG: The way I read that particular part was that Leo say "Ok, ha, *ese w e r e  

sheep that were pretty much on their last legs anyway because they weren't w e l l  fe2. 

They were badly nourished. 

will be  more s e n s i t i v e  t o  what .we consider  an inconsequential amount of r ad ia t ion .  

So he went back and t r i e d  t o  f i n d  t h a t  out  i n  which  he v a s t l y  underfed sheep, w h i c h  

L e t ' s  go back and see i f  sheep t h a t  a r e  badly nourished 
11 

he d i d n ' t  l i k e  t o  do, and then found out t h a t ,  n o ,  they were not  any more s e n s i t i v e  

a t  the highest  l e v e l s  i n  Utah. 

STANNARD: There i s  another  point i n  here t h a t  I f i n d  i n t e r e s t i n g  t h a t  5 t h i n k  I 

ought t o  be sure  on. Leo says t h a t  they did recover from t h e i r  under-nutr i t ion,  e t c .  

but. t h e  beta burns never changed. They just stayed t h e  r e s t  of t h e i r  l i v e s ,  b u t  
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the  sheepherders szid d l f f e r m t l y .  

why they d i d n ' t  see  them. 

KORNBERG: Right. The only way I can read t h a t  is t h a t  the  U t a h  sheep have the  

a b i l i t y  t o  heal beta burns where any o ther  sheep do n o t .  

STANNARD: He says t h i s  probably came t o  t r i a l  i n  ' 5 5  or '56.  A t  the t r i a l  they 

ca l l ed  me i n  - and there  were a l so  c a t t l e  a t  the Nevada t e s t  s i t e  a n d  horses .  He 

went down there and saw them. Mth  rum 

and Rust had had extensive experience ..... 

The beta burns probably healed up, anc! that's 

They broug-ht John at anc? Eernie Trum. 

- End of Interview - 
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