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C o a l i t i o n  J o  f A l t e r n a t i v e s  i n  N u t r i t i o r f a n d  H e a l t h c a r e

( C A N A H )

C o m p i l a t i o n  o f  B i o a S < , a y  d a t a .  [ C o n t ' d . )

F o e  ; P r o d u c t  o f  P l a n t  O r i g i n

r e d u c e d  b i o l o g i c a l  v a l u e
r e d u c e d  f e r t i l i t y
r e d u c t i o n  o f  l i f e  s p a n
t e r a t o g e n  e f f e c t
c y t o t o x i c  e f f e c t  I n  a n i m a l  c e l l s
c a r c i n o g e n  e f f e c t
m u t a g e n  e f f e c t  o n  a n i m a l s

F r u c t o s e

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

d e c r e a s e d  g a i n  i n  p l a n t  t i s s u e
w e i g h t

c y t o t o x i c  e f f e c t  i n  a n i m a l  c e l l s  
i n h i b i t e d  g r o w t h  o f  n o r m a l  a n i m a l

c e l l s
* i n h i b i t i o n  o f  m i c r o b i a l  g r o w t h  

i m p a i r e d  r e s p i r a t i o n  a n d  o x i d a t i v e
p h o s p h o r y l a t i o n  

i n h i b i t i o n  o f  t h e  l a b e l l i n g  o f  p r o t e i n  
a n d  D N A  b y  r a d i o a c t i v e  p r e c u r s o r s

G e l a t i n e

r e d u c e d  n u t r i t i v e  v a l u e  
r e d u c e d  g r o w t h  r a t e  
c y t o t o x i x  e f f e c t

G l y c i n e

i n c r e a s e d  c h l o r o p h y l l  m u t a n t  r a t e

G l u c o s e

l e u c o p e n i a
l y m p h o p e n i a
d i s o r d e r  o f  h a m a t o p o i e s i s  
d e c r e a s e d  g a i n  i n  p l a n t  t i s s u e  w e i g h t  
l o w e r  n u m b e r  o f  e m e r g i n g  i n s e c t  
l o n g e r  d u r a t i o n  o f  L a r v a l  d e v e l o p m e n t  
i n c r e a s e d  c h r o m o s o m e  a b e r r a t i o n s  i n  

a n i m a l  c e l l s  
i n c r e a s e d  c h r o m o s o m e  a b e r r a t i o n  i n

p l a n t  c e l l s  
i n h i b i t e d  g r o w t h  o f  r h i z o m a  t i s s u e  
i n h i b i t e d  g r o w t h  
i n h i b i t i o n  o f  m i c r o b i a l  g r o w t h
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G l u c o s e  [ C o n t ' d .  J '
i m p a i r e d  r e s p i r a t i o n  a n d  o x i d a t i v e  

p h o s p h o r y l a t i o n  
i n h i b i t i o n  o f  t h e  l a b e l l i n g  o f  p r o t e i n  

a n d  D N A  b y  r a d i o a c t i v e  p r e c u r s o r s  
i n h i b i t e d  r e p r o d u c t i o n  o f  m i c r o o r g a n i s m s  
c y t o t o x i c  e f f e c t  i n  a n i m a l  c e l l s  
i n h i b i t e d  g r o w t h  o f  n o r m a l  a n i m a l  c e l l s  
a n t i b a c t e r i c  { b a c t e r i c i d e , b a c t e r i o s t a t i c

e f f e c t
r e d u c e d  r a t e  o f  r e s p i r a t i o n  
c y t o g e n e t i c  a b n o r m a l i t i e s  
i n c r e a s e d  r a t e  c h l o r o p h y l l  m u t a n t s  
i n c r e a s e d  d o m i n a n t  l e t h a l i t a  i n  V r o & o p h i i  
I n c r e a s e d  s e x  L i n k e d  l e t h a l  m u t a t i o n  i n

D r o s o p h i l a  
i n c r e a s e d  a u t o s o m a l  r e c e s s i v e  l e t h a l  

m u t a t i o n  i n  D r o s o p h i l a  
i n c r e a s e d  f o r m s  o f  p h e n o t y p i c  a l t e r a t i o n  

i n  D r o s o p h i l a .
M u t a g e n  e f f e c t  b y  HMA
m u t a g e n  b y  i n  v i t r o  m i c r o b i a l  t e s t

G l u t e n

r e d u c e d  p r o t e i n  v a l u e  
r e d u c e d  g r o w t h  r a t e  
r e d u c e d  n u m b e r  o f  e g g s  l a i d  
r e d u c e d  h a t c h a b i l i t y  o f  e g g s

G r a p e

i n h i b i t e d  p h y s i o l o g i c a l  a c t i v i t y  o f
S a c c h a r o m y c e s

G r e e n  B e a n

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

H am

r e t a r d e d  g r o w t h
r e d u c t i o n  o f  w e i g h t
r e d u c e d  w e i g h t  g a i n
r e d u c e d  n u m b e r  o f  p u p s  p e r  L i t t e r
r e d u c e d  R8C
r e d u c t i o n  o f  L i f e  s p a n

A Grass-roots Coalition fo r  the Freedom o f  Choice
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H e n n i n g  [ m a n i n a t e d )

extended c h n o n a x y  t i m e .  
i n c n . e M . i e d  e x c i t a b i l i t y  o f  C H S

H i s t i d i n e  

i n h i b i t e d  g n o w t h  o f  m i c n o o n g a n i s m s

I n d i a n  H a c k e n e l  F i s h  
[ R a s t n e l l i g e n  k a n a g u n t a )

a n a e m i a

J e i l y  P o w d e n  

n e d u c e d  g n o w t h

L i m a  B e a n  

n e d u c e d  b i o l o g i c a l  v a l u e

L i p i d

n e d u c e d  d i g e s t i b i l i t y

M a c a n o n i  

w o n s e  a c c e p t a n c e

H a n i n a d e s

h y p o t h e n m i a  o f  c e n t n a l  o n i g i n  
e x t e n d e d  c h n o n a x y  t i m e

H e a t  [ c u l i n a n y ,  p n e p n e p a n e d ,  e t c . )

n e d u c e d  g e n t i l i t y  
d i s t u n b a n c e  i n  m e t a b o l i s m  o f  f a t  

a n d  v i t a m i n s  
c h a n g e  i n  a l l e n g e n  
v i t a m i n  E  d e f i c i e n c y  
v i t a m i n  B n  d e f i c i e n c y  
i n t e n n a l  b l e e d i n g  
i n c n e a s e d  m o n t a l i t y  o f  p n o g e n y  
h a e m o n n h a g i c  s y n d n o m e  
i n h i b i t e d  g n o w t h  o f  m i c n o o n g a n i s m s  
l a t e  e f f e c t  o n  m i c n o o n g a n i s m s

H e a t  ( o n g a n s ) 
n e d u c e d  b o d y  w e i g h t  o f  y o u n g s

H e a t  P n o d u c t  [ c u l i n a n y )

v i t a m i n  8 / d e f i c i e n c y  
v i t a m i n  B2 d e f i c i e n c y

H e d i u m

i n h i b i t e d  g n o w t h  o f  s e e d s  
i n h i b i t e d  g n o w t h  n o o t  t i p  p e n  

m e n i s t e m  
i n h i b i t e d  g n o w t h  o f  i n s e c t  
i n h i b i t e d  g n o w t h  o f  p l a n t  o n  p l a n t s

t i s s u e
s u p n e s s i o n  0 |J n o o t  h u i n  f o n m a t i o n  
l o w e n  n u m b e n  e m e n g i n ; '  i n s e c t s  
n e d u c e d  e m e n g e n c e  n a t e  o f  a d u l t s  i n s e c t  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n  a n i m a l

c e l l s
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n  p l a n t

c e l l s  .
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n

m i c n o o n g a n i s m s  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n

V n o s o p h i l a
i n c n e a s e d  m u t a t i o n  i f  V n o s o p h i l a  
i n c n e a s e d  n u m b e n  o f  p o l y p l o i d  a n i m a l  c e l l  
c h n o m a t i d  a b e n n a t i o n s  i n  p l a n t s  
c y t o t o x i c
c y t o t o x i c  e f f e c t  i n  a n i m a l  c e l l s  
c y t o t o x i c  e f f e c t  i n  p l a n t  
c y t o t o x i c  e f f e c t ;  i n  V n o s o p h i l a  
a n t i m i t o t i c  e f f e c t  ( n e t a n d a t i o n  o n

i n h i b i t i o n  o f  m i t o s i s )  i n  a n i m a l  c e l l s  
a n t i m i t o t i c  e ^ f a c t  
m i t A o n u c l e u s  f o n m a t i o n s  
i n h i b i t e d  g n o w t h  o f  n o n m a l  a n i m a l  c e l l s  
i n h i b i t e d  g n o w t h  0  ̂ m i c n o o n g a j i i s m s  
i n h i b i t e d  R N A  s y n t h e s i s  c a p a c i t y  0 ^

f i b n o b l a s t
i n h i b i t e d  V N A  s y , t h e s i s  i n  b a c e n n i a
n e d u c e d  V N A  s y n t h e s i s
a n t i b a c t e n i c  [ b a c t e n i c i d e ,  b a c t e n i o s t a t i c )

e f f e c t
n e d u c e d  n u m b e n  o f  m i c n o b e  c o l o n y  
n e d u c e d  n u m b e n  o f  v i a b l e  m i c n o b e s  
n e d u c e d  p h y s i o l o g i c a l  a c t i v i t y  o f  m i c n o o n -

g a n i s m s
m u t a g e n  £^£<1^ o n  m i c n o o n g a n i s m s  
i n c n e a s e d  m u t a t i o n s  i n  p l a n t  t i s s u e

A Grass-roots Coalition fo r  the Freedom  o f Choice
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M e d i u m  [ C o n t ' d . )
i n c n e a s e d  m u t a t i o n  i n  V n o s o p h i l a  
i n c n e a s e d  s e x - l i n k e d  l e t h a l  m u t a t i o n  

t e s t  i n  V n o s o p h i l a  
i n c n e a s e d  a b e n n a n t  f o n m s  a n d  p h e n o t y p i c .

a l t  m o t i o n  i n  V n o s o p h i l a  
m u t a g e n  e f f e c t  o n  a n i m a l s

M i l k  [ e v a p o n a t e d ,  p o w d e n e d ,  w h o l e )

n e d u c e d  b i o l o g i c a l  v a l u e  
w o n s e  a c c e p t a n c e  
n e d u c e d  b o d y  w e i g h t  
l o s s  o f  b o d y  w e i g h t  
c h a n g e d  a n a p h y l a c t o g e n i c  a c t i v i t y  
i n c n e a s e d  l e t h a l  s h o c k i n g  d o s e  t o  

a l l e n g e n i c  n e s p o n s e  
n e d u c e d  a l l e n g e n i c  p n o p e n t i e s  
n e d u c e d  a n t i g e n - a l l e n g e n  a c t i v i t y  
i n c n e a s e d  m o n t a l i t y  
a n t i b a c t e n i c  [ b a c t e n i c i d e ,  b a c t e n i o -  

s t a t i c )  e f f e c t

M u s h n o o m

n e d u c e d  f o o d  e f f i c i e n c y  
n e d u c e d  f o o d  c o n s u m p t i o n  
n e d u c e d  w e i g h t  g a i n  
n e d u c e d  w e i g h t  o f  l i v e n  i n  m a l e  
n e d u c e d  w e i g h t  p i t u i t a n y  
n e d u c e d  w e i g h t  o f  u t e n u s  
n e d u c e d  w e i g h t  o f  k i d n e y ^  
d i s t u n b a n c e  i n  n e p n o d u c t i o n  
[ u i v m d a b l e )  o f  t o x i c  s u b s t a n c e s ,  

n a d i o t o x i n s
t o x i c
i n c n e a s e d  r  ' n a t a l  m o n t a l i t y  
i n h i b i  t h  o f  m i c n o o n g a n i s m s

O i l

n e d u c e d  n e p n o d u c t i v e  c a p a c i t y  
d i s t u n b a n c e  i n  b n e e d i n g  p e n f o n m a n c e  
n e d u c e d  s e x u a l  f u n c t i o n  i n  f e m a l e s  
i n c n e a s e d  m o n t a l i t y  o f  p n o g e n y

O i l  [ a n i m a l )

F i s h  o i l  
n e d u c e d  f o o d  e f f i c i e n c y  
n e d u c e d  p n o t e i n  u t i l i z a t i o n  
n e t a n d e d  g n o w t h  
n e d u c t i o n  o f  w e i g h t  
n e d u c e d  w e i g h t  g a i n  
p o s i t i v e  BSP
d i s t u n b a n c e s  i n  a b s o n p t i o n  
n n. d u c e d  t o t a l  p n o t e i n  c o n t e n t  
h y p o p n o t e i n a e m i a
h i g h e n  g l o b u l i n  g a m m a  f n a c t i o n  v a l u e  
i n c n e a s e d  m o n t a l i t y  
p i g m e n t a t i o n  o f  l i v e n  
p i g m e n t a t i o n  ojj s p l e e n

H e n n i n g  o i l  
n e d u c e d  f o o d  c o n s u m p t i o n  
n e d u c e d  g n o w t h
l e s s  n o t e  o f  e x i d a t i v e  d n u g  m e t a -  - 

b o l i s m  i n  t h e  e n d o p l a s m i c  n e t i c  
g n e a t e n  i n d u c t i o n  o f  t h e  o x i d a t i o n  

m e t a b o l i s m  o f  d n u g s  
n e d u c e d  n o t e  o f  o x i d a t i v e  d e m e t h y l a t i  

o f  a m i n o p y n i n e  
i n c n e a s e d  o x i d a t i v e  d e m e t h y l o t i o n  o f  

a m i n o p y n i n e  
n e d u c e d  h y d n o x y l o t i o n  a n i l i n e
l o w e n  h y d n o x y l a t i o n  o f  b i p h e n y l s  
n e d u c e d  n o t e  o f  m e t a b o l i s m  o f  b e n z p y n  
d e c n e a s e d  p e n o x i d e  c o n c e n t n a t i o n  0 |$ 

e n d o p l a s m i c  n e t i c  
i n h i b i t e d  n o t e  o f  l i p i d  p e n o x i d a t i o n  
h i g h  l i p i d  p e n o x i d a t i o n  
g n e a t l y  i n c n e a s e d  n e s i s t a n c e  t o  p e n o ­

x i d a t i o n  
i n c n e a s e d  a n t i o x i d a n t e  t i i e n  
c h a n g e s  i n  f a t t y  a c i d  c o m p o s i t i o n  o f  

e n d o p l a s m i c  n e t i c .  o f  l i v e n

O i l  [ p l a n t ]

C e n t a l  o i l  
i n c i d e n c e  o f  e n c e p h a l a m a l a t i a

A Grass-roots Coalition Jor the Freedom  o f  Choice
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( C A N A H )

C o m p i l a t i o n  o f  B i o a s s a u  d a t a .  [ C o n t ' d . )

O i l  [ p l a n t  -  c o n t ' d . )

C o n n  o i l  
n e d u c e d  d i g e s t i b i l i t y  
n e d u c e d  f o o d  c o n s u m p t i o n  
n e d u c e d  g n o w t h  
i n c n e a s e d  l i v e n  w e i g h t  
i n c n e a s e d  f a t  c o n t e n t  i n  l i v e n  
c h a n g e s  i n  f a t t y  a c i d  c o m p o s i t i o n  

o f  e n d o p l a s m i c  n e t i c .  o f  L i v e n  
l e s s  n o t e  o f  o x i d a t i v e  d n u g  m e t a b o l i s m  

i n  t h e  e n d o p l a s m i c  n e t i c .  
n e d u c e d  n o t e  o f  o x i d a t i v e  d e m e t h y l o t i o n  

o f  a m i n o p y n i n e  
n e d u c e d  h y d n o x y l a t i o n  o f  a n i l i n e  
n e d u c e d  n o t e  o f  m e t a b o l i s m  o f  b e n z p y n e n e  
g n e a t e n  i n d u c t i o n  o f  t h e  o x i d a t i o n  

m e t a b o l i s m  o f  d n u g s  
d e : c n e a s e d  p e n o x i d e  c o n t e n t  n a t i o n  o f  

e n d o p l a s m i c  n e t i c .  
i n h i b i t e d  n o t e  0 |$ L i p i d  p e n o x i d a t i o n

C o t t o n  s e e d  o i l  
n e d u c e d  g n o w t h  
l y m p h o c y t e  i n c l i n a t i o n

S o y a b e a n  o i l  
n e d u c e d  u t i l i z a t i o n  o f  m e t a b o l i z a b l e

e n e n g y
n e d u c e d  d i g e s t i b i l i t y
n e d u c e d  f o o d  e f f i c i e n c y
n e d u c e d  p n o t e i n  u t i l i z a t i o n
n e d u c e d  f o o d  c o n s u m p t i o n
d i s t u n h a n c e s  i n  a b s o n p t i o n
d e c n e a s e d  o n  d i s t u n b e d  f a t  a b s o n p t i o n
n e d u c e d  g n o w t h
n e t a n d e d  g n o w t h
n e d u c e d  b o d y  w e i g h t
n e d u c t i o n  o f  w e i g h t
n e d u c e d  w e i g h t  g a i n
i n c n e a s e d  l i v e n  w e i g h t
m o n e  f n a g i l e  R8C
h y p o p n o t e i n a e m i a
n e d u c e d  s e n u m  p n o t e i n  c o n t e n t
i n c n e a s e d  s e n u m  g a m m a  g l o b u l i n  l e v e l
n e d u c e d  s e n u m  L i p i d  c o n t e n t
n e d u c e d  s e n u m  p h o s p h o l i p i d  c o n t e n t
i n c n e a s e d  s e n u m  c h o l e s t e n i n  l e v e l
b n a d y c a n d i a
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O i l  [ p l a n t  -  c o n t ’ d . )

S o y a b e a n  o i l  [ c o n t ' d . )
f u n c t i o n a l  d i s o n d e n  o f  t h e  l i v e n  
p o s i t i v e  B S P  
n e d u c e d  t h y n o i d  f u n c t i o n  
t o x i c  e f f e c t
d e c n e a s e d  b o d y  t e m p e n a t u n e  
n e d u c e d  o x i g e n e  u p t a k e  
h y p o t h e n m i a  o f  c e n t n a l  o n i g i n  
d i a n n h o e a
i n c i d e n c e  o f  e n c e p h a l a m a l a t i a
n e d u c e d  e x c i t a b i l i t y  o f  C N S
n e d u c e d  l i f e  s p a n
i n c n e a s e d  m o n t a l i t y
t h y n o i d  d e g e n e n a t i o n
d i l a t a t i o n  o f  s m a l l  i n t e s t i n e ,  l i v e i
p i g m e n t a t i o n  i n  l i v e n
p i g m e n t a t i o n  i n  s p l e e n
t e s t i c u l a n  a t n o p h y
p n o g n e s s i v e  t n a n s f o r m a t i o n  o f  a d n e r a

contex
O i l  (W isson -o i l )

Incneased fnequency o f  l y m p h o  b i a s  t o n :  
i n  l i v e n ,  t h y m u s ,  l u n g ,  s p l e e n ,  
k i d n e y

O n i o n

i n c n e a s e d  s p l e e n  w e i g h t  
i n c n e a s e d  t e s t i c l e  w e i g h t  
i n c n e a s e d  l i v e n  w e i g h t  
n e d u c e d  o v a n y  w e i g h t  
n e d u c e d  g o n a d s  w e i g h t  
n e d u c e d  RBC 
n e d u c e d  W8C 
l e u c o p e n i a
n e d u c e d  h a e m a t o c n i t  v a l u e  
f u s e d  n i b  c a n t i l a g e s  . 
m o n e  f n e q u e n t  s k e l e t a l  a b n o n m a l i t y  
h i g h e n  i n c i d e n c e  i n  a b n o n m a l i t i e s  

o f  t n u n k  s k e l e t o n  
m y e l o i d  a n d  R E S  h y p e n p l a s i a  
l e u c o c y t o s i s  i n  l i v e n  
h a e m o s y d e n o s i s  
p i g m e n t a t i o n  i n  l i v e n  
p i g m e n t a t i o n  i n  s p l e e n  
p i g m e n t a t i o n  i n  k i d n e y

A G rass -rcv i; Coalition fo r  the Freedom o f Choice
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O n i o n  [ C o n t ' d . )

o s t e o d i s t n o p h i a
d e f o l u n a t i o n  o  ̂ t e s t i c l e s
d e g e n e r a t i o n  o f  o v a r y

O r a n g e

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

i n  p l a n t  c e l l s  
c y t o t o x i c  e f f e c t s  i n  p l a n t  
n a d i o m i m e t i c  e f f e c t  i n  p l a n t s  
n e d u c e d  m e d u l l a n  h y p e r p l a s i a  0 ($ 

a d r e n a l

O n a n g e  J u i c e

a n t i m i t o t i c  e f f e c t s  [ n e t a n d a t i o n  o n  
i n h i b i t i o n  o f  m i t o s i s )  i n  p l a n t  
c e l l s

P a p a y a

i n c r e a s e d  l i v e n  w e i g h t  
a s p e n m i a
d e t r i m e n t a l  e f f e c t  o n  o f f 6p n i n g  

a p l a s i a  o f  s m a l l  i n t e s t i n e

Parsley
f o n m a t i o n  o f  t o x i c  s u b s t a n c e s ,  r a d i o ­

t o x i n s

P e a c h

n e d u c e d  g n o w t h  
l o 66 o f  b o d y  w e i g h t  
n e d u c e d  w e i g h t  g a i n  
n e d u c e d  v i a b i l i t y  o f  o f f s p r i n g  
t o x i c  e f f e c t
m o n e  f n e q u e n t  t u m o u r  i n d i c e n c e  

P e a n u t

i n c r e a s e d  f n e q u e n c y  o f  l y m p h o b l a s t o m a  
i n  l i v e n ,  t h y m u s ,  l u n g ,  s p l e e n ,  k i d n e y

P e a s

n e d u c e d  b i o l o g i c a l  v a l u e

P e p t c n  i n  m e d i u m  

c y t o t o x i c  e f f e c t

P i n e a p p l e

J a m
i n c r e a s e d  h a e m o g l o b i n  c o n t e n t  
i n c n e a s e d  h a e m a t o c r i t  v a l u e  
i n c i d e n c e  o f  p r i m a r y  l y m p h o c y t i c  

t h n o i d i t i s  
n e d u c e d  f r u c t o s e  o x i d a t i o n  i n  h e a r t  
g l y c o s u r i a

J u i c e
i n c r e a s e d  c h n o m o s o m e  a b e r r a t i o n  i n  

p l a n t  > . . e l l s  
c y t o t o x i c  e f f e c t  i n  p l a n t  
n a d i o m i m e t i c  e f f e c t  i n  p l a n t  
d e p r e s s e d  r a t e  o f  m i t o s i s  
i n c n e a s e d  m u t a t i o n s  i n  p l a n t  t i s s u e

P l a n t  

a l l e r g e n  r e a c t i o n
f o n m a t i o n  o f  t o x i c  s u b s t a n c e s ,  r a d i o ­

t o x i n s
i n c n e a s e d  c h n o m o s o m e  a b b e n a t i o n  i n

p l a n t  c e l l -  
c y t o t o x i c  e f f e c t s  i n  p l a n t  
a n t i m i t o t i c  e f f e c t s  [ r e t a r d a t i o n  o n

i n h i b i t i o n  o f  m i t o s i s )  i n  a n i m a l
c e l l s

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

P l a n t  E x t r a c t s  [ l e a v e s ,  V i d a  f a b a )

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

t i s s u e

A Grass-roots Coalition fo r  the Freedom  o f  Choice



p n rT r

c c
Coalition for  Alternatives in Nutrition and Healthcare

( C A N A H )
P.O. Box Br-12 

Richlandtown, PA 18955

C o m p i l a t i o n  o f  B i o a s s a y  V c U a  [ C e n t 1 d . )

P l a n t  E x t n a c t s  [ C o n t ’ d . )

i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  I n  
p l a n t  c e l l s  

c y t o t o x i c ,  e f f e c t s  i n  p l a n t  
a n t i m i t o t i c  e f f e c t s  ( n e t a n d a t i o n  o n  

i n h i b i t i o n  o f  m i t o s i s )  i n  
a n i m a l  c e l l s  

a n t i m i t o t i c  e f f e c t s  ( n e t a n d a t i o n  o> i 
i n h i b i t i o n  o f  m i t o s i s ) i n  
p l a n t  c e l l s  

m x c t o  n u c l e u s  f o n m a t i o n s  
i n h i b i t e d  g n o w t h  o f  n o n m a l  a n i m a l  c e l l s  
i n h i b i t e d  g n o w t h  o f  m a l i g n a n t  t i s s u e  
i n h i b i t e d  g n o w t h  oj$ m i c n o o n g a n i s m s  
n e d u c e d  g e n m  c e l l  s u n v i v a l  
i n h i b i t e d  V N A  s y . t h e s i s  o f  p l a n t  
i n h i b i t e d  n e p n o d u c t i o n  o f  m i c n o ­

o n g a n i s m s  
. n e d u c e d  n u m b e n  o f  m i c n o b e  c o l o n y  

m u t a g e n  e f f e c t  o n  m i c n o o n g a n i s m s  
i n c n e a s e d  m u t a t i o n s  i n  p l a n t  t i a u e

P o n k  ( c o n n e d )  

w o n , s e  a c c e p t a n c e
d e c n e a s e d  o n  d i s t u n b e d  f i a t  a b s o n p t i o n  
n e d u c e d  g n o w t h  n o t e  
n e t a n d e d  g n o w t h  
n e d u c t i o n  o f  w e i g h t  
n e d u c e d  w e i g h t  g a i n  
n e d u c e d  w e i g h t  o f  o f f s p n i n g  
n e d u c e d  w e i g h t  o l  p u p s  a t  w e a n i n g  
c o n c e p t u a l  d i f f i c u l t i e s  
n e d u c e d  n u m b e n  o f  p n o g e n y  
n e d u c e d  n u m b e n  o f  p u p s  p e n  l i t t e n  

e d u c e d  n u m b e n  o f  y o u n g  a t  w e a n i n g  
i n c n e a s e d  p h a g o c y t o s i s  d u e  t o  a n t i g e n

i f  f e e t
n e d u c e d  a u t o - o x i d a t i o n  n o t e  
n e d u c e d  f a t t y  a c i d  o x i d a t i o n  i n  

k i d n e y  m i t o c h o n d n i a  
i n c n e a s e d  c y t o c h n o m o x i d a s e  a c t i v i t y  

i n  l i v e n
i n c n e a s e d  c y t o c h n o m o x i d a s e  a c t i v i t y  

i n  k i d n e y  
i n c n e a s e d  c y t o c h n o m o x i d a s e  a c t i v i t y  

i n  h e a n t
n e d u c e d  t n a n s k e t o l a s e  a c t i v i t y  i n  

e n y t h n o c y t e s

P a g e  13

P o n k  [ C o n t ' d . )

i n c n e a s e d  c y t o c h n o m o x i d a s e  a c t i v i t y
i n  t i s s u e s

vitamin 8  ̂ deficiency
i n c n e a s e d  m o n t a l i t y
i n c n e a s e d  p o s t n a t a l  m o n t a l i t y
i n c n e a s e d  m o n t a l i t y  o f  p n o g e n y
h a e m o n n h a g i c  s y n d n o m e
m y o c a n d i a l  l e s i o n
l y n o i d  g l a n d  c a n c e n  . .  . 
j j i c f L e a s e d  A T P - a s e  a c t i v i t y  x n  t x s s u e s

P o t a t o  [ w h i t e ,  c o o k e d ,  n o w )

n e d u c e d  n e t  e n e n g y  
n e d u c e d  b i o l o g i c a l  v a l u e  
n e d u c e d  f o o d  c o n s u m p t i o n  
n e d u c e d  g n o w t h  
n e t a n d e d  g n o w t h  
n e d u c t i o n  o f  w e i g h t  
n e d u c e d  w e i g h t  g a i n  
n e d u c e d  w e i g h t  o f  l i v e n  i n  f e m a l e s  
a f f e c t e d  o v a n y  w e i g h t  
n e d u c e d  w e i g h t  0 |$ o v a n y  
n e d u c e d  n e l a t i v e  w e i g h t  o f  s p l e e n  
n e d u c t i o n  n e l a t i v e  w e i g h t  o f  l u n g  
l o w e n e d  w e i g h t  o f  p n o g e n y  
n e d u c e d  w e i g h t  o f  o f f s p n i n g  
d e l a y e d  o p e n i n g  0 ($ e y e s  
d e l a y e d  o p e n i n g  o f  e o n  
d e l a y e d  a p p e a n a n c e  o f  p e l a g e  
d e l a y e d  c o m i n g  o u t  oj$ t e e t h  
n e d u c e d  f e n t i l i t y  
c o n c e p t u a l  d i f f i c u l t i e s  
i n c n e a s e d  n e s o n p t i o n  
a l i e n e d  m e a s u n e  o f  o v a n i u m  
e x t e n s i o n  o f  g e s t a t i o n  p e n i c d  
n e d u c e d  l i t t e n  s i z e  
n e d u c e d  n u m b e n  o f  p n o g e n y  
i n f l u e n c e d  t o l e n a n c e  04 g a l a c t o s e

l o a d i n g
t o x i c  e f f e c t  
m o n e  f n c . q u e n t  d i s e a s e s  
m o n e  f n e q u e n t  n e s p i n a t o n y  d i s e a s e s  
m o / i z  f n e q u e > t  i n c i d e n c e  o f  c a t a n a c t  
i n c n e a s e d  e m b n y o n a l  n e s o n p t i o n  
i n c n e a s e d  e m b n y o  m o n t a l i t y  
i n c n e a s e d  p e n i n a t a l  m o n t a l i t y  
i n c n e a s e d  m o n t a l i t y  o f  p n o g e n y

A Grass-roots Coalition fo r  the Freedom  o f Choice
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P o t a t o  ( C o n t ' d . )

f o c a l  m y o c a r d i t i s  
c o n o n a n y  a n t e n i o s c . ^ . o c x . -  
m o n e  f n e q u e n t  a b s c e s s e s  p n e u m o n i a  
b n o n c h l e c t a s i a  
i n t e s t i n a l  n e p h n i t i s  
l e s i o n  i n  s p l e e n ,  l i v e n  a n d  l y m p h ,  n o d e s  
t e s t i c l e  l a e s i o
m o n e  f n e q u e n t  t u r n o u t  i n c i d e n c e  
s p l e e r t  o e d e m a
n e d u . c e d  f e c u n d i t y  o f  i n s e c t  f e m a l e s  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n  

a n i m a l  c e l l s  
c y t o t o x i c  e f f e c t  i n  a n i m a l  c e l l s  
m i c n o n u c l e u s  f o n m a t i o r s  
i n h i b i t e d  g n o w t h  o f  m i c n o o n g a n i s m s  
m u t a g e n  e f f e c t  b y  V L T  
i n c n e a s e d  m u t a g e n  i n d e x

P o t a t o  E x t n a c t

l o s s  o f  b o d y  w e i g h t  
i n j u r e d  s p e n m a t o z o o n ,  e a n l y  s p e n m a t i d ,  

d e v e l o p i n g  s p e n m a t o c y t e s  
i n c n e a s e d  p o s t i m p  l u n a t i o n  l o s s  
n e d u c e d  W8C 
a l l e n g e n  n e a c t i o n  
f o n m a t i o n  o f  t o x i c  s u b s t a n c e s ,  

n a d i o t o x i n s  
t o x i c  e f f e c t
i n h i b i t e d  g n o w t h  o f  s e e d s  
i n h i b i t e d  d e v e l o p m e n t  o f  s e e d s  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n

a n i m a l  c e l l s  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n

p l a n t  c e l l s  
c y t o t o x i c  e f f e c t  i n  a n i m a l  c e l l s  
a n t i m i t o t i c  e f f e c t  [ n e t a n d a t i o n  o n  

i n h i b i t i o n  o f  m i t o s i s )  i n  
a n i m a l  c e l l s  

a n t i m i t o t i c  e f f e c t s  [ n e t a n d a t i o n  o n  
i n h i b i t i o n  o f  m i t o s i s )  i n  
p l a n t  c e l l s  

m i c J i o n u c l e u s  f o n m a t i o n s  
i n h i b i t e d  g n o w t h  o f  m a l i g n a n t  t i s s u e  
i n h i b i t e d  g n o w t h  o f  m i c n o o n g a n i s m s  
a n t i b a c t e n l c  [ b a c t e n i c i d e ,  b a c t e n i o s t a t i c )  

e f f e c t

P o f C a t o  E x t n a c t  ( C o n t ' d . )

m u t a g e n  e f f e c t  o n  m i c n o o n g a n i s m s  
m u t a g e n  e f f e c t  b y  V L T  
m u t a g e n  e f f e c t  o n  a n i m a t

P o t a t o  i n  m e d i u m

i n h i b i t e d  g n o w t h  o f  s e e d s  
i n h i b i t e d  g n o w t h  o f  n o o t  t i p  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n  p l a n .

c e l l s
a n t i m i t o t i c  e f f e c t s  ( n e t a n d a t i . o n  o n  

i n h i b i t i o n  o f  m i t o s i s )  i n  
p l a n t  c e l l s  

m i c n o n u c t e u s  f o n m a t i o n s

P n o t e i n  

n e d u c e d  b i o l o g i c a l  v a l u e

P n o t e i n  ( a n i m a l )

M i l k  p n o t e i n
n e d u c e d  b i o l o g i c a l  v a l u e
c h a n g e  i n  a n t i g e n i c i t y
i n c r e a s i n g  l e t h a l  s h o c k i n g  d o s e

i n  g n o s s  a n a p h y l a x i s  
n  s l i g h t  d i a n n h o e a  
C o n n  p n o t e i n

n e d u c e d  p n o t e i n  d i g e s t i b i l i t y

R a i s i n

n e d u c e d  f o o d  e f f i c i e n c y  
n e d u c e d  g n o w t h  n o t e  
n e t a n d e d  g n o w t h  
n e d u c t i o n  o f  w e i g h t  
n e d u c e d  w e i g h t  g a i n

R e d  F i s h  ( O c e a n  P e n c k )  ( S e b a s t e s  m a n l n u s I
I n c n e a s e d  w e i g h t  o f  s p l e e n  
l o w e n  s e n u m  c h o l e s t e n o l  l e v e l  
l o n g e n  s l e e p i n g  t i m e  f n o m  h e x o b a n b i t a l  
e l e v a t e d  S A P
i n h i b i t e d  l i v e n  m i c n o s o m a l  e n z y m e  

a c t i v i t y
d e c n e a s e d  c l v e n  a m i n o  p y  n i n e  N - d e m e t h y -  

l a t i n g  a n d  a n i l i n e - h y d n o x y -  
l a t i n g  a c t i v i t y

A Grass-roots Coalition jo r  the Freedom  o f Choice



P.O. Box B-12 
Richlandtown, PA 18955

C o a l i t i o n  f o r  A l t e r n a t i v e s  i n  N u t r i t i o n  a n d  H e a l t h c a r e

( C A N A H )

C o m p i l a t i o n  o f  B i o  a s s a y  V a t a  ( C o n t ' d . )

Ri b o s e

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

p h o s p h o n y l a t i o n  
i n h i b i t i o n  o f  t h e  l a b e l l i n g  o f  p n o t e i n  

a n d  V N A  b y  n a d l o a c t l v e  p n e c u n s o n s

R i c e  ( p o l i s h e d  t o o )

w o n s e  a c c e p t a n c e
n e d u c e d  g n o w t h
i n c r e a s e d  n e o n a t a l  m o n t a l i t y
■ in c r e a s e d  p e r i n a t a l  m o n t a J U t y
l o w e n  f n e e  a m i n o  a d d  c o n t e n t  i n  l i v e n

S a u s a g e

■ w o n s e  a c c e p t a n c e

S h r i m p  

w o n s e  a c c e p t a n c e
f u n c t i o n a l  d l s o n d e n  o f  t h e  t h y n o i d

S o y  B e a n  

e x t e n d e d  c h n o n a x y  t i m e

S p i c e  M i x t u r e
( a l l s p i c e ,  b l a c k  p e p p e n ,  c o n i a n d e n ,  
c u m i n ,  m a n / o n a m ,  n u t m e g ,  p a p n i k a )

n e d u c e d  g n o w t h  n o t e  
s l i g h t l y  n e d u c e d  b o d y  w d g h t  
n e d u c e d  w e i g h t  g a i n  
n e d u c e d  l i v e n  G O T  a c t i v i t y  
n e d u c e d  l i v e n  G P T  a c t i v i t y  
n e d u c e d  d e p o t  f a t

S t a n c h

n e d u c e d  d i g e s t i b i l i t y  
c y t o t o x i c  e f f e c t  
n e d u c e d  w a t e n  i n t a k e  
n e d u c e d  b o d y  w e i g h t  
n e d u c e d  t h y m u s  w e i g h t  i n  f e m a l e s  
n e d u c e d  k i d n e y  w e i g h t  I n  m a l e  
I n c r e a s e d  W8C 
n e d u c e d  RBC

P a g e  15

S t a n c h  ( C o n t ' d . )

n e d u c e d  h a e m a t o c r i t  v a l u e  
c h a n g e d  b l o o d  g l u c o s e  l e v e l  
i n c r e a s e d  B U N  
n e d u c e d  B U N
c h a n g e d  s e n u m  N a +  l e v e l  
n e d u c e d  s e n u m  P  l e v e l  
n e d u c e d  S G O T  
n e d u c e d  S A P
i n c r e a s e d  m a l e  m o n t a l i t y  
i n c n e a s e d  p o s t n a t a l  m o n t a l i t y  
h y p e n p l a s i a  o f  s t o m a c h  m u c o s a  
c h a n g e s  i n  n e n a l  t u b u l e s  
i n c i d e n c e  o f  k i d n e y  c y s t  
c y t o t o x i c
a l i e n e d  g e n e r a t i n g  t i m e  o f  S .  c e n e v i s i a

S t e n o l  [ b e e f ,  e g g ,  p o n k ,  y e a s t )  

h e p a t o m a

S t n a w b e n n y

n e d u c e d  f o o d  c o n r u n p t i o n  
w o n s e  a c c e p t a n c e  
n e d u c e d  g n o w t h  
n e t a n d e d  g n o w t h  
n e d u c t i o n  o f  w e i g h t  
n e d u c e d  w e i g h t  g a i n  
i n c r e a s e d  w e i g h t  o f  t e s t i c l e s  
i n c n e a s e d  p i t u i t a n y  g l a n d  w e i g h t  
n e d u c e d  p n o s t a t e  w e i g h t  
i n c r e a s e d  n e t .  t h y n o i d  w e i g h t  
i n c r e a s e d  n e l .  a d n e n a l  w e i g h t  
i n c r e a s e d  n e l .  k i d n e y  w e i g h t  
n ' e d u c e d  l i v e n  w e i g h t  i n  f e m a l e  
n e d u c e d  l i v e n  w e i g h t  i n  m a l e  
n e d u c e d  h e a r t  w e i g h t  i n  f e m a l e  
n e d u c e d  s p l e e n  w e i g h t  i n  f e m a l e  
n e d u c e d  w e i g h t  o f  o f f s p n i n g  
f i n s t  h a t c h  c h i c k e n s  o f  F j  p e n f o n m e d

p o o n l y
g n e a t e n  i n e i a e n . e e  o f  h e a d  a b n o n m a l l t l e s

i n  s e m e n
d e c l i n e  i n  RBC
d e c l i n e  i n  h a e m o g l o b i n  c o n t e n t  
p e r i o d i c a l  d n o p  i n  e g g  p n o d u c t i o n  
i n c n e a s e d  m o n t a l i t y  
i n c n e a s e d  e m b n y o  m o n t a l i t y

A Grass-roots Coalition fo r  the Freedom  o f  Choice
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S t K a w Q 2A H . i l  [ C o n t ' d . )

i n c r e a s e d  m o n t a l i t y  o f  p n o g e n y  
i n c i d e n c e  o f  l i v e n  f a t t y  i n f i l t r a t i o n  
i n c r e a s e  i n  k i d n e y  c o n c r e t i o n s  
i n c i d e n c e  0 ($ c y s t i c  k i d n e y  
i n c i d e n c e  o f  c h n o n i c  n e p h r i t i s  
m o n e  f n e q u e n t  t u m o u r  i n c i d e n c e  
t r e n d  t o  h i g h e r  i n c i d e n c e  o f  t u m o u r s  
c h r o m a t i d  a b e n n a t i o n s  i n  a n i m a l s  
I n c r e a s e d  a b e n n a n t  a n a p h a s e  i n  p l a n t  c e l l s

S u c n o s e  ( s a c c h a r o s e )

S u c r o s e  [ C o n t ' d . )

i n c r e a s e d  m u t a t i o n s  i n  p l a n t  t i s s u e  
i n c r e a s e d  m u t a t i o n  i n  V n o s o p h i l a  
i n c r e a s e d  d o m i n a n t  l e t h a l i t y  i n  V n o s o -

p h l l a
i n c r e a s e d  s e x  l i n k e d  l e t h a l  m u t a t i o n  

i n  V n o s o p h i l a  
i n c r e a s e d  a u t o s o m a l  n e c e s s i v e  l e t h a l  

m u t a t i o n  i n  V n o s o p h i l a  
i n c r e a s e d  a b e n n a n t  Oo n m s  o f  p h e n o t y p i c  

a l t e r a t i o n  i n  V n o s o p h i l a  
m u t a g e n  b y  i n  v i t n o  m i c r o b i a l  t e s t

g n o w t h  i n h i b i t i o n  
i n h i b i t e d  U . p i d  s y n t h e s i s  
i n h i b i t e d  p n o t e i n  s y n t h e s i s  
i n h i b i t e d  V N A  s y n t h e s i s  
i n h i b i t e d  l i v e n  m i t o c h o n d r i a l  o x i d a t i v e  

p h o s p h o n y l o t i o n  
i m p n o v e d  o x i d a t i v e  p h o s p h o n y l a t i o n  i n

i M J o U z d  g n o u t k  v M b a c t z U c  ( b a c i v U z i d z ,  b i c t z U o -
i n h i b i t e d  g n o w t h  n o o t  t i p  p e n  m e n i s t e m  e - h t ^ - c t
i n h l b i t e d  g n o w t h  o f  p l a n t s  t i s s u e  p e n  c e l l  
d e c r e a s e d  g o o i n  i n  p l a n t  t i s s u e  w e i g h t

Sugar
c h n o m o s o m e  a b e n n a t i o n s  
c y t o t o x i c  e f f e c t
m u  a  g e n  b y  i n  v i t n o  m i c r o b i a l  t e s t  

S w e e t  C h e r n y  J u i c e

i n c r e a s e d  c h r o m o s o m e  a b e n n a t i o n  i n  
a n i m a l  c e l l s  

i n c r e a s e d  c h r o m o s o m e  a b e n n a t i o n  i n  
p l a n t  c e l l s

c h r o m a t i d  a b t r n a t i o n s  i n  a n i m a l s  _______
c h r o m a t i d  a b i A K a t i o n s  i n  p l a n t s  ,
i n c r e a s e d  m e i . o t i c  c h r o m o s o m e  a b e n n a t i o n  ^  o m u l J t n  J i e j n : u o ~
i n c r e a t e d  a b e r n a n t  a n a p h a s e  i n  p l a n t  c e l l s  n   ̂ d i f f e r e n t  o n g a n s
c y t o t o x i c  e f f e c t  I n  a n i m a l  c e l l s

T h i a m i n  i n  m e d i u m  

c y t o t o x i c  e f f e c t s  i n  p l a n t

T o m a t o

T u n a U & h  [ T h u n n u s  t h y n n u s )

c o n c e p t u a l  d i f f i c u l t i e s  
n e d u c e d  n u m b e n  o f  p u p s  p e n  l i t t e n  
i n c r e a s e d  m o n t a l i t y  o f  p n o g e n y

T u n k e u

a n t i m i t o t i c  e f f e c t s  ( n e t a n d a t i o n  o n  
i n h i b i t i o n  o f  m i t o s i s )  i n  
a n i m a l  c e l l s  

a b e n n a n t  m i t o s i s  i n  a n i m a l  c e l l s  
i m p a i r e d  n e s p i n a t i o n  a n d  o x i d a t i v e

p h o s p h o n y l a t i o n  _______
inhib ition . o i i t e  la b M in g  oi ptoteXn

a n d  V N A  b y  n a c U o a c t x v e  p n e c u n s o n s  h o r j „ n n j  - u n ­
i n h i b i t e d  g n o w t h  o f  n o n m a l  a n i m a l s  c e l l s  ^  9 c u - n

i n h i b i t e d  g n o w t h  o f  m a l i g n a n t  t i s s u e  V i t a m i n  S o l u t i o n
i n h i b i t e d  g n o w t h  o f  m i c n o o n g a n i s m s  i n c n e a s e d  m o n t a l i t y
i n h i b i t e d  g n o w t h  ojj p o l l e n  
n e d u c e d  n o t e  o f  n e s p i n a t i o n

A Grass-roots Coalition fo r  the Freedom o f Choice
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W h e a t

n e d u c e d  p n o t e i n  v a l u e  
l o s s  0 |$ b o d y  w e i g h t  
i n c n e a s e d  l i v e n  w e i g h t  
c h a n g e d  f e m a l e  l i v e n  w e i g h t  
i n c n e a s e d  t e s t i c l e  w e i g h t  
i n c n e a s e d  s p l e e n  w e i g h t  
a f f e c t e d  s p l e e n  w e i g h t  
d e c n e a s e d  s p l e e n  w e i g h t  
c h a n g e d  m a l e  s p l e e n  w e i g h t  
n e d u c e d  r e p r o d u c t i o n  o f  i n s e c t  
n e d u c e d  s p e n m i u m  n u m b e n  
n e d u c e d  p n i m a n y  s p e r m a t o c y t e  
a f f e c t e d  s p e n m a t o g o n i a  
n e d u c e d  s p e n m a t o g o n i a l  A & B c e l l s  
n e d u c e d  f e n t l l i t y  
l o n g e r  n e p n o d u c t i v e  c y c l e  
n e d u c e d  g e n m  c e l l  c o u n t  i n  t e s t i s  
n e d u c e d  R B C  

' d e c n e a s e d  n e t i c u l o c y t e  n u m b e n  
n e d u c e d  n u m b e r  o f  n e u t r o p h i l i c  

l e u c o c y t e s  
c h a n g e d  s e r u m  a l b u n i m  l e v e l  
n o i s e d  b l o o d  g l u c o s e  
c h a n g e d  s e n u m  C a  l e v e l  
f o n m a t i o n  o f  t o x i c  s u b s t a n c e s ,  n a d l o -

t o x i n s
l o w e r  s e r u m  i n o n g a n i c  p h o s p h a t a s e

l e v e l
l o w e r  s u r v i v a l
i n c r e a s e d  m o n t a l i t y  o f  p n o g e n y  
p a t h o l o g i c a l  a l t e r a t i o n  i n  f e m a l e  l i v e n  
i n c i d e n c e  o f  o e d e m a  i n  l i v e r  o f  f e m a l e s  
p e r i a c l n a n  i n f i l t r a t i o n  i n  l i v e r  
t e n d e n c y  o f  s t e a t o s i s  
m o n e  f n e q u e n t  e p i t h e l i o m a  
m o n e  f n e q u e n t  t u m o u r  i n c i d e n c e  
m o n e  f n e q u e n t  i n c i d e n c e  o f  l y m p h o s a r c o m a  
i n c n e a s e d  e m b n y o n a l  d e a t h  
i n c n e a s e d  c h n o m o s o m e  a b e n n a t i o n  i n

a n i m a l  c e l l s  
me l e  f n e q u e n t  i n c i d e n c e  o f  p o l y p l o i d a

u l  w e a n i n g  
i n c n e a s e d  n u m b e n  o f  p o l y p l o i d l a  

i n  a n i m a l  c e l l s  
i n c n e a s e d  m e i o t i c  c h r o m o s o m e  a b e n n a t i o n  
i n c n e a s e d  n u m b e n  o f  a n e u p l o i d  c o l l s

i n  t e s t s

A Grass-roots Coalition fo r  the

W h e a t  ( C o n t ' d . ) 
a n e u p l o i d l a
a b e n n a t i o n s  i n  c h r o m a t i d s  a n d  c e n t n o m e i
c y t o t o x i c  i n  a n i m a l  c e l l s
n e d u c e d  g e n m  c e l l  s u r v i v a l
n e d u c e d  v i a b i l i t y  o f  i n s e c t
m u t a g e n  b y  V L T
i n c n e a s e d  m u t a g e n i c  i n d e x
i n c n e a s e d  c h l o n o p h y l l  m u t a n t s  n o t e

Wheat Extnact
i n c n e a s e d  i n c i d e n c e  o f  c h n o m o s o m e

a b b e n a t i o n  
i n h i b i t i o n  o f  s e e d  g e r m i n a t i o n  
m u t a g e n  e f f e c t

W h e a t  F l o u n  ( b i s c u i t )

n e d u c t i o n  0(5 w e i g h t  
n e d u c e d  w e i g h t  g a i n  
i n c n e a s e d  w e i g h t  o f  s p l e e n  
n e d u c e d  p r e p u b e r t a l  g n o w t h  
f e r t i l i t y  d i s o r d e r  
n e d u c e d  l i t t e n  n u m b e r  a t  w e a n i n g  
n e d u c e d  n u m b e n  o f  p u p s  n e a r e d  
n e d u c t i o n  o f  l i f e  s p a n  
m o n e  f n e q u e n t  c a n n i b a l i s m  
m o n e  f n e q u e n t  t u m o u r  i n c i d e n c e  
m o n e  f n e q u e n t  m u m m e r y  a d e n o m a  
I n c n e a s e d  n u m b e n  o f  n o n  v i a b l e  p n o g e n y  
i n c m a s e d  m o n t a l i t y  0 ($ p n o g e n y  
i n c n e a s e d  s t i l l b i r t h s  
i n c n e a s e d  m e i o t i c  c h n o m o s o m e  a b b e n a t i o n  

.. i n  a n i m a l  c e ^ . s  
i n c n e a s e d  c y t o g e n e t i c  a b n o r m a l i t i e s

W h e a t  M i d d l i n g

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

W h e a t  P r o d u c t  

i n c n e a s e d  n u m b e n  o f  p o l y p l o i d  a n i m a l  c e C

X y l o s e  i n  m e d i u m  

d e c n e a s e d  g a i n  i n  p l a n t  t i s s u e  w e i g h t
Y e a s t  [ d r i e d )

i n h i b i t e d  g n o w t h  o f  m i c r o o r g a n i s m sreedom o f Choice
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" S t o n a g e  t i m e ,  h o l l o w i n g  i n n a d i a t i o n  c a n  a l 6 o  a l i e n  t h e .  n e 6 u i t 6  o l  a n i m a l  h e e d i ) ig 
6tud ie6 o > i a y  t o  t o x i c i t y ,  m u t a g e n i c i t y  t e 6 t 6  i n  .... h  a  m y  t h a t  c k a n g e 6  d i s a p p e a n  
d u A i n g  6 t o i l a g e  o n  d e .e A e a .6 e .  g n a d u a l l y  w i t h  i t .  I n  6 o m e  c a s e 6  d e t n i m e n t a l  n e . 6 u . t t 6  
0 |$ & e .e .d in g  6 t u d i e 6  m a y  b e .  a t t n i b u t e d  t o  p o o n  q u a l i t y  o n  i m p n o p e A  p n e p a n a t i o n  o h  
h o o d  p n i o n  t o  i n n a d i a t i o n  o n  t o  i n a d e q u a t e  6 t o n a g e  c o n d i t i o n s  a h t e n  i n n a d i a t i o n .
Ad v e A 6 e  c o u l d  b e . c o n 6 i d e A a b l y  n e d u c e d  w h e n  i n n a d i a t i o n  m 6  c a n n i e d  o u t
i n  a  n i t n o g e n  a t m o 6 p h e A C  o n  u n d e A  b u h h e A e d  c o n d i t i o n s  a t  n e u t n a l  p H . "

" O h t e n  v i t a m i n  d e h i e i e n c i e 6  w e n ? .  i n v o l v e d  i n  t h e  d i 6 o n d e A 6 ,  6 i n c e  6 u p p l e m e n t a t i o n  
o h  v i t a m i n s  n e d u c e d  o n  e l i m i n a t e d  t h e  a d v e n t e  6 y m p t o m 6  [ g n o w t h  n e t a n d a t i o n ,  h ^ - ~  
t i l i t y  d i 6 t u n b a n c e 6 ,  i n c n e a s e d  m o n t a l i t y ,  e t c . ) o h  d e h i c i e n c i . e s .  I t  i 6  w o n t h  
n o t i n g  t h a t  6 u p p t e m e n t a t i o n  o h  v i t a m i n  E  d i d  n o t  n e c e 6 6 a n i l y  n e d a . c e  o n  e l i m i n a t e  
t h e  d i 6 o n d e A 6  i n  n e p n o d u c t i o n .  S u p p l e m e n t a t i o n  o h  o t h e n  c o m p o n e n t 6  o h  d i e t 6  h a v e  
a l 6 o  b e e n  o b 6 e n v e d  t o  c o n n e c t  a d v e A 6 e  e h h ^ o t 6  i n  t h e  p a n a m e t e A 6  i n v e 6 t i g a t e d ,
T h u 6  a d d i t i o n  o h  a n t i o x i d a n t 6  n e d u c e d  m o n t a l i t y  a n d  i n c n e a 6 e d  g n o w t h  n o t e .  k d v e n 6 e  
e h h ^ a z 6  i n  h i d i n g  6 t u d i e 6  h a v e  b e e n  e l i m i n a t e d  b y  c o n n e c t i n g  a m i n o  a c i d  i m b a l a n c e . "

" A m o n g  t h e  b i o t e c h n i c a l  h a c t o n 6 ,  a d v e n 6 e  e h h ^ o t 6  a 6 c n i b e d  t o  i n g e 6 t i o n  o h  i n n a d i a t e d  
h o o d  m a y  b e  d e n i v e d  h ^ o m  t h e  t e 6 t  o n g a n i 6 m 6  u 6 e d .  T h u ^  p a t h o l o g i c a l  e h h ^ e t 6  o b 6 e n -  
v e d  d u n i n g  h i d i n g  t e 6 t  w i t h  i n n a d i a t e d  h o o d  o c c u n n e d  6 p o n t a n e o u 6 l y  i n  a n i m a i 6  ^ed 
o n  6 i m i l a A  b u t  n o n  i n n a d i a t e d  d i e t . "

" T h e  a u t h o n  i 6 d e e p l y  i n d e b t e d  t o  t h e  6t a h h  o h  t h e  B i o l o g y  V e p a n t m e n t  o h  t h e  
C e n t n a l  F o o d  R e 6e a n c h  l n 6 t i t u t e ,  B u d a p e 6t ,  h o n  t h e i n  v a l u a b l e  t e c h n i c a l  a 66 i 6 t a n c e ; 
h e  w i 6h e 6 a l 6o  t o  t h a n k  P n o h .  K .  V a 6 h o n  h i 6 i n t e n e 6t  a n d  h e l p  i n  t h i 6 w o n k . "

Ad d n e 66 c h  t h e  a u t h o n :

V n .  3o z 6 e l  B a n n a  C e n t n a l  F o o d  R e 6 e a n c h  l n 6 t i t u t e
H-1022 B u d a p e 6t ,  H e n m a n  O t t o '  a t  15 
H u n g a n y

A G rnu -roo ts Coalition fo r  the Freedom  o f Choice
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A Short History of Trouble
I r r a d ia t io n  H a ll O f S h am e
The Industrial irradiation industry i s  re la tive ly  new. 
Created in the mid 1970's to s te r i l i s e  medical supplies 
and packaging materials ,  this young industry has had 
a troublesome safety  r e c o r d .  Problems have included 
radioactive leaks, s p i l l s ,  w-orker overexposurea, fa iled  
or bypassed safety systems and fa ilure  to report t o  
the Nuclear Regulatory Commission. The s ta te  of New 
Jersey hosts many of these problem plants. What follows 
is  a summary of the 13 most s ign if ican t incidents which 
have occurred in the la st  12 years.

JU N E  1 6 . 1974 chief or radiation  o p e r a t i o n s  a t  t h e
Isomedix irradiation plant in  Parsippany, N.J. received 
an estimated *00 tea radiation dose, when he fa iled  
to take proper safety precautions. William McXimo 
barely survived the ooe or t » o  second overexposure 
to 1*7,000 curries of cobalt-60, fir. McXimm was In 
critical condition for one month before recovering.

1 9 7 6 -1 9 3 0  Jn 1976 a double encapsulated cobalt-60
s o u r c e  was found leaking at the Isomedix irradiation  
plant in Parsippany. N.J. Following ion-exchange 
f i l tra t io n ,  the source pool water was dumped down the 
plant's to i le t .  An extensive cleanup program followed 
which involved jackhasimering concrete from the walls 
and floor o f  the jource,pool. During cleanup operation. 
Chem •Nuclear Corp. found the collet and to ile t  pipe 
t o  b* radioactive. Eventual 1 y, the to i l e t ,  too ls , and 
parts oi the source pool were shipped t o  a radioactive 
buria,. ground.

1

a

a  a

EMPLOYEES 
ONLY

MARCH 1 4 , 1977 The Nuclear Regulatory Commission fines
Radiation Technology Inc. [RTI] 1*050.00 following an 
October 1976 inspeclion which iden tif ied  10 violations  

XTl's license. Violations lncuded, fa ilure  t o  report 
a leaking cobalt-60 source, fa ilure  t o  adequately 
evaluate radiation doses Co workers, disposing of  
radioactive material as normal trash and fa ilure  co 
provide required training to employees,

SEPTEM BER 2 3 .  1 9 7 7  An employee at the Radiation 
Technology Inc, [RTIJ plant in Rockaway, N.J. 
entered the radial ion cell for 10-20 seconds and 
received a whole body dose between 150-J00 rems.
Thy direct cause of the overexposure was a decision 
by NT I management t o  operate the fa c i l i t y  with the 
safety interlock system lnoperacive.

SEPTEM BER 2 .  1982 a  s e r v u t  t e c h n i c i a n  a t  t be
irradiation plant at the Insti tu te  for Energv Technoloi 
Norway, was exposed b n e l l y  lo the 650.000 curie 
cubs)t-60 source. The plant worker receivrd an estimetrc 
dose of 1.000 rems. end died on September 15. 1982 
from radiation injury.

JU N E  1 1 . 1 9 8 6  Radiation Technology Inc., cited in )9iil 
as a source of g ro u n d  water pollution, was ordered by 
tha S t s ' e  of New Jersey to pay a S600.000 directive  
to study the problem. Volatile organics such as 
trichloroethylene, methylene chloride, and t n -  
chloroethane were found In te f l  wells drilled  on 
NTI'j 15 acre s i t e  in Rockaway, N.J. The toxic 
products were stored in 100 bulging, rusty, leaky 
55 gallon drums on the company’s property.

JU N E  2 4 ,  19 8 6  A federal grand Jury indicts Eugene 
T. O'Sullivan. San Jose, C a l i f . ,  and Bruce J . Thomas 
of Somerville, N .J . ,  both employees of Internetlonal 
Nutronics Inc. [INI] of  Palo Alto. Cal i f .  INI and the 
two employees are charged with conspiracy.  mail fraud, 
wire fraud, and concealing a radiation sp il l  from 
the Nuclear Regulatory Coemission [NRC). Jn 1902, INI 
found a leaking cobalt-60 source in their source pool.
A cleanup was begun which invclvcd pumping the 
radioactive water through f i l t e r s .  During the i ' i J t e r  
operations, which were lefc running unattended 
overnight:. a discharge line became dtlatched. sp ill ing  
radioactive water onto the floor of the plant. INI 
employees were then instructed to dump the v s c e r  down 
bathrooai drains and into the public sewer system. INI 
then delayed an NRC inspection and attempted t o  hide 
radiation contamination from inspectors. (see detalletl 
artic le  In th is  issue)

JU N E  2 4 ,  1986 77je Nuclear Regulatory Commission [NRCJ
revokes operating licenses for Radiation Technology 
Inc. [RT1] at their Rockaway, N.J. f a c i l i t i e s .  The 
license  s u s p e n s io n  comes af ter  an NRC investigation 
into charges that RTI lied and deceived the NRC 
in regards to a March 3, 1986 shutdown. The March 
shutdown came af t er  the NRC found RTI had bypassed 
safety equlpocnt d u r in g  p js n t  operations, a repeated 
RTI fa ilure . Identical to the failure which lead to 
the worker overexposure in Sept. 1977. The NRC has 
turned th is  case over to the N.J. Justice Dept, for 
consideration.

fssassTR^mtrmxaxvsBS,
g SCIENCE BOX

COBALT — 6 0  i s  a radioactive isotope of the metal
cobalt, i t  i s  created by bombarding nonradioactlve 
cobalt rods in a nuclear power reactor. Cobalt-60 
gives o f f  gamma rays and bet a particles as i t  decays.

REMS are an arbitrary measure of radiation ef fects  
on liv ing  t issue . Like degrees or pounds, the number 
of rems increase as exposure to radiation increases. 
One chest X-ray, given to a 150 pound adult gives 

a dose o f  5/100ths of one rem.
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L I S T  O F  T H E  40 I R R A D I A T I O N  F A C I L I T I E S  I N  T H E  U . S .

( n o t  i n c l u d i n g  t h o s e  t h a t  c a n  b e  f o u n d  a t  h o s p i t a l s  o f  U n i v e r s i t i e s )

T h i s  i n f o r m a t i o n  w as r e c e i v e d  bv c o r r e s p o n d e n c e  w i t h  t h e  NRC ( N u c l e a r  R e g u la t o r y  
C o m r a is s io n )o r  t h e  s t a t e  l i c e n c e r ' sw h o  i s  i n  c h a r g e  o f  r a d i o a c t i v e  m a t e r i a l s .  
I n f o r m a t i o n  on t h e  s p e c i f i c  i r r a d i a t i o n  c o m p a n ie s  was r e c e i v e d  by c o r r e s p o n d e n c e  or  
th r o u g h  ph on e  c a l l s  w i t h  t h e  c o m p a n ie s .

1/87

ALABAMA -  None  

ALASKA -  None  

ARIZONA -  None

ARKANSAS -  ( 1 ) PROCESSED TECHNOLOGY I N C . , P .O .  BOX 2 5 6 ,  W est M em phis, AR, 7 2 3 0 1 .
T hey i r r a d i a t e :  F o o d (o n  r e a e a r c h  b a s i s ) ,  m e d ic a l  p r o d u c t s ,  c o s m e t i c s ,
and p h a r m a c e u t i c a l  p r o d u c t s  w i t h  C o b a l t  6 0 .  P . T . I .  i s  a s u b s i d i a r y  o f  
R a d i a t i o n  T e c h n o lo g y  o u t  o f  R ockaw ay, New J e r s e y .

CALIFORNIA -  ( 3 )  INTERNATIONAL NUTRONICS I N C . , 1962  B a rra n ca  R d . , I r v i n e ,  CA 9 2 7 1 4  
and INTERNATIONAL NUTRONICS I N C . . 1237  N o r th  San A n to n io  R d . ,  P a lo  
A l t o ,  CA 9 4 3 0 3 .  They i r r a d i a t e :  S p i c e s ,  M e d ic a l  d e v i c e s ,  m e d i c a l
p r o d u c t s ,  e l e c t r o n i c  c o m p o n e n t s ,  p a r t s  f o r  n u c l e a r  r e a c t o r s , g e m  s t o n e s ,  
and c o s m e t i c s .  C o b a l t  6 0  i s  u s e d .
RADIATION STERILIZERS, 1401 Morgan C i r c l e ,  T u s t i n ,  CA, 9 2 6 8 0 .
They i r r a d i a t e :  S p i c e s ,  m e d i c a l  d e v i c e s ,  and "Bag i n  a B o x " -  a
p l a s t i c  bag t h a t  s l i p s  i n t o  a  c a r d b o a r d  box t h a t  w in e  com es i n .
C o b a l t  6 0  i s  u s e d .

COLORADO -  ( 2 )  COBE LABORATORIES, 1185  Oak S t r e e t ,  L akew cod, C o lo r a d o ,  8 0 2 1 5 - 4 4 0 7  
T hey i r r a d i a t e :  M e d ic a l  d e v i c e s  and Gem s t o n e s .  C o b a l t  60
IOTECH INC. ,  1 1 0 8 0  Irma D r i v e ,  N o r t h g l e n n ,  CO, 8 0 2 3 3 .  They i r r a d i a t e :  
M e d ic a l  p r o d u c t s .  C esium  137  i s  u s e d .

C0NNETICUT -  ( 1 )  BECTON DICKENSON. N o r th  C a n a a n , CT. C o b a l t  60

DELAWARE -  None

FLORIDA -  ( 1 )  SHERWOOD MEDICAL. 2 0 1 0  New D a y to n a  R d . ,  D e la n d ,  F l o r i d a ,  3 2 7 2 0 .
They i r r a d i a t e :  M e d ic a l  p r o d u c t s .  The F l o r i d a  l i c e n s i n g  o f f i c e
s a i d  t h e y  a r e  a w a re  o f  two o t h e r  i r r a d i a t i o n  f a c i l i t i e s  b o th  
t e n t a t i v e  a s  o f  J a n .  1 9 8 7 .  One t o  be o p e r a t e d  by a  c o m m e r c ia l  f i r m  
o u t  o f  Tampa and t h e  o t h e r  t o  be a j o i n t  f a c i l i t y  by t h e  D .O .E . and  
t h e  Dept o f  A g r i c u l t u r e  o u t  o f  G a i n s v i l l e .  C o n s t r u c t i o n  by CH2M H i l l .  
The c o m m e r c ia l  f i r m  w i l l  i r r a d i a t e  s t r a w b e r r i e s  and D .O .E . f o o d .

GEORGIA- ( 1 )  RADIATION STERILIZERS INC. .  2 3 0 0  M e l lo n  C o u r t ,  D e c a t u r ,  G e o r g i a ,
3 0 0 3 5 .  They i r r a d i a t e  p r i m a r i l y  m e d i c a l  s u p p l i e s  b u t  a l s o  i r r a d i a t e  
s p i c e s  and "Bag i n  a B o x ."  They u s e  C esium  1 3 7 .

Ha w a i i  -  None

IDAHO -N o n e

ILLINOIS -  ( 3 )  ISOMEDIX I N C . . 7 8 2 8  N a g le  A v e . ,  M orton G r o v e ,  ILL. 6 0 0 5 3 .  They
i r r a d i a t e :  S p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,  m e d i c a l  d e v i c e s ,
n u c l e a r  d e v i c e  t e s t i n g ,  c o s m e t i c  r e s e a r c h  and fo o d  r e s e a r c h .

ATTAfHMFNT 10
From rCSFI Information Manual
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ILLINOIS -  ( c o n t . )  ISOMEDIX INC. .  18 8 0  I n d u s t r i a l  D r . ,  L i b e r t y ,  1 1 1 . ,  6 0 0 4 8
They i r r a d i a t e :  Some s p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,

m e d i c a l  d e v i c e s ,  some n u c l e a r  d e v i c e  t e s t i n g ,  c o s m e t i c  r e s e a r c h J l f c  
and f o o d  r e s e a r c h .
RADIATION STERILIZERS I N C . . 711  E a s t  C ooper  C o u r t ,  S c h a m b e r g ,  1 1 1 .  
6 0 1 9 5 .  T h ey  i r r a d i a t e :  S p i c e s ,  m e d i c a l  p r o d u c t s ,  c o s m e t i c s ,  gem
s t o n e s ,  and n u c l e a r  t e s t i n g  e q u ip m e n t .

INDIANA -  ( 1 )  ELI LILLY AND COMPANY, L i l l y  C o r p o r a t i o n  C e n t e r ,  I n d i a n a p o l i s ,
I n d i a n a ,  4 6 2 8 5 .  T hey i r r a d i a t e :  p h a r m a c e u t i c a l  p r o d u c t s .
( a d d r e s s :  3 0 7  E a s t  McCarty S t r e e t )

IOWA -  None  

KANSAS -  None  

KENTUCKY -N o n e  

LOUISIANA -  None 

MAINE -N o n e

MARYLAND -  ( 2 ) B o th  i r r a d i a t o r s  a r e  NEUTRON PRODUCTS, 2 2 301  Mount Ephraim  R d . ,  
M a r y la n d ,  2 0 8 4 2 .  T hey  i r r a d i a t e :  fo o d  s t u f f s  ( n o n - c o m m e r c i a l ) ,
c o s m e t i c s ,  baby p o w d e r ,  hand l o t i o n ,  c o s m e t i c s  p a c k i n g ,  gem s t o n e s ,  
p e r s o n a l  c a r e  p r o d u c t s ,  n u c l e a r  r e a c t o r s  p a r t s ,  p o l y m e r s ,  and  
m e d i c a l  d e v i c e s .  One i r r a d i a t o r  h a s  o n e  and a  h a l f  m i l l i o n  c u r i e s  
and t h e  o t h e r  4 0 0  c u r i e s  o f  C o b a l t  6 0 .  N e u tr o n  P r o d u c t s  i s  
p r i m a r i l y  i n v o l v e d  i n  c o n s t r u c t i o n  o f  ( b b a l t  6 0  r a d s .

MASSACHUSETTS -  ( 1 ) ISOMEDIX, 4 3 5  W h itn ey  S t r e e t ,  N o r t h b o r o u g h ,  MA., T h e y  i r r a d i a t e :  
some s p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,  m e d i c a l  d e v i c e s ,  
some n u c l e a r  d e v i c e  t e s t i n g ,  c o s m e t i c  r e s e a r c h  and f o o d  r e s e a r c h .

MICHIGAN -  None

MINNESOTA -  ( 1 )  3M ( M in n e s o t a  m in in g  and M a n u f a c t u r in g  C om pany),  2 2 0  - 2 E - 0 2 ,  
3M C e n t e r ,  S t .  P a u l ,  MN, 5 5 1 4 4 - 1 0 0 0

M ISSISSIPPI -  ( 1 ) ISOMEDIX INC. .  I n d u s t r i a l  P ark  S o u t h ,  Box 2 0 4 4 ,  C o lu m b u s ,  MS, 
3 9 7 0 4 .  T hey  i r r a d i a t e :  Some s p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,
m e d ic a l  d e v i c e s ,  some n u c l e a r  d e v i c e  t e s t i n g ,  c o s m e t i c  r e s e a r c h ,  
and fo o d  r e s e a r c h .

MISSOURI -  None

MONTANA _  None

NEBRASKA -  ( 2 )  BECTON DICKINSON AND COMPANY. 150 S o u t h  1 s t ,  P .O .  Box 6 8 6 , B rok en  
Bow, NE, 6 8 8 2 2 .  T hey i r r a d i a t e :  M e d i c a l  s u p o l i e s  o n l v .
SHERW000D MEDICAL,P .O .  BOX 1 1 6 9 ,  N o r f o l k ,  NE' 6 8 7 0 1 .  ‘ T h ey  i r r a d i a t e :  
m e d i c a l  s u p p l i e s .

NEVADA -  None  

NEW HAMPSHIRE -  None

NEW JERSEY -  ( 6 ) ISOMEDIX, 9 A p o l l o  D r i v e ,  W h ippany , N J ,  0 7 9 8 1 ,  They i r r a d i a t e :
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NEW JERSEY - ( c o n t . )  I s o m e d i x -  Some s p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,  m e d i c a l
s u p p l i e s ,  m e d i c a l  d e v i c e s ,  some n u c l e a r  d e v i c e  t e s t i n g ,  
c o s m e t i c  r e s e a r c h  and  f o o d  r e s e a r c h .

ISOMEDIX, 2 5  E a s tm a n s  R d . ,  P a r s i p p a n y ,  Nj  . 0 7 0 5 4 ,  T hey  i r r a d i a t e :  
s e e  a b o v e ,  I s o m e d i x .
ETHTCQN, ( J o h n s o n  and J o h n s o n ) ,  R o u te  2 2 ,  S o m m e r v i l l e ,  N J ,  0 8 8 7 6  
T hey i r r a d i a t e :  M e d i c a l  P r o d u c t s
RADIATION TECHNOLOGY, 1 0 8  Lake Denmarx R d . ,  R ockaw ay, NJ 0 7 8 6 6  
They i r r a d i a t e :  F o o d ( r e s e a r c h  and  d e v e l o p m e n t ) ,  m e d i c a l  d e v i c e s ,
c o s m e t i c s ,  S p i c e s ,  e l e c t r o n i c  c o m p o n e n t s ,  t e s t i n g  o f  n u c l e a r  
d e v i c e s ,  Gem s t o n e s ,  p e r s o n a l  c a r e  p r o d u c t s ,  and f o o d  p a c k a g i n g .  
T hey u s e  C o b a l t  6 0 .
PRECISION MATERIALS CORPORATION, R e p l o g l e  A v e . ,  Mine H i l l ,  NJ 
u / o u i .
PROCESSED TECHNOLOGY, S a le m .  N J . ( S u b s i d i a r y  o f  R a d i a t i o n  
T e c h n o l o g y .  T h ey  i r r a d i a t e :  Food on a  r e s e a r c h  b a s i s ,  m e d i c a l
p r o d u c t s ,  c o s m e t i c s ,  and p h a r m a c e u t i c a l  p r o d u c t s .  C o b a l t  60  i s  
u s e d .

NEW MEXICO -  None

NEW YORK -  None

NORTH CAROLINA -  ( 1 )  PROCESSED TECHNOLOGY INC. .  P .O .  BOX 7 5 7 ,  Haw r i v e r ,  NC, 2 7 2 5 8 .
T hey i r r a d i a t e :  Food on a  r e s e a r c h  b a s i s ,  m e d i c a l  d e v i c e s ,
' c o s m e t i c s ,  and p h a r m a c e u t i c a l  p r o d u c t s .  ( S u b s i d i a r y  o f  R a d i a t i o n  
T e c h n o l o g y )  C o b a l t  6 0  i s  u s e d  w i t h  a 1 . 3  m i l l i o n  c u r i e  s o u r c e .

NORTH DAKOTA -  None

OHIO -  ( 2 )  ISOMEDIX, 4 4 0 5  M a r k e t in g  P l a c e ,  G r o a v e p o r t ,  O h io ,  4 3 1 2 5 ,  They i r r a d i a t e :  
s e e  I s o m e d ix  New J e r s e y .
RADIATION STERILIZERS, 3 0 5  E n t e r p r i s e  D r i v e ,  W e s t e r v i l l e ,  O h io ,  4 3 0 8 1 .  
T hey i r r a d i a t e :  s e e  R a d i a t i o n  S t e r i l i z e r s ,  C a l i f o r n i a .  T hey u s e
C es iu m  137 f o r  i r r a d i a t i o n .

OKLAHOMA -  None  

OREGON -  None

PENNSYLVANIA -  ( 1 )  PERMAGRAIN PRODUCTS INC. , 115  R e a c t o r  R oad, K a r t h a u s ,  PA. 1 6 8 4 5 .
They i r r a d i a t e :  M a n u fa c tu r e d  f l o o r  p r o d u c t s .

RHODE ISLAND-  None

SOUTH CAROLINA -  ( 2 )  BECTON-’DICKENSON AND COMPANY. A i r p o r t  R d . f S u m ter  S . C . ,  2 9 1 5 0 .
They i r r a d i a t e :  M e d i c a l  S u p p l i e s .
ISOMEDIX, Highway 2 9 5 ,  P .O .  Box 3 4 0 8 ,  S p a r t a n b u r g ,  SC, 2 9 3 0 4  
T hey i r r a d i a t e :  Some s p i c e s ,  d i s p o s a b l e  m e d i c a l  s u p p l i e s ,
m e d i c a l  d e v i c e s ,  som e n u c l e a r  d e v i c e  t e s t i n g ,  and fo o d  r e s e a r c h .

SOUTH DAKOTA -  ( 1 )  3M, 601 22nd A v e . ,  S o u t h ,  B r o o k i n g s ,  SD 5 7 0 0 6 .  They i r r a d i a t e :
M e d ic a l  P r o d u c t s .

TENNESSEE -N o n e

TEXAS -  ( 6 ) RADIATION STERILIZERS INC. .  30 0 1  W i c h i t a  C t . ,  F t  Worth , TX, 7 6 1 4 0 .
T hey  i r r a d i a t e  : S p i c e s ,  Food on a r e s e a r c h  b a s i s ,  m e d i c a l  o r o d u c t s ,  
c o s m e t i c s ,  gem s t o n e s ,  and n u c l e a r  d e v i c e  t e s t i n g .
SHERWOOD MEDICAL, 4 0 0  M aple  S t r e e t .  Com m erce, TX. T hey i r r a d i a t e :
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TEXAS - ( C o n t . )  S h erw ood  M e d i c a l :  M e d ic a l  P r o d u c t s .
AMERICAN PHARMASEAL COMPANY: o n e  B u t t e r f i e l d  T r a i l ,  E i  P a s o ,  TX
7 9 9 0 6 .  T h ey  i r r a d i a t e :  M e d i c a l  P r o d u c t s .  (Two u n i 1- f a c i l i t y . )
ETHICON INC. .  P .O .  Box 5 1 1 ,  San A n g e l o ,  TX 7 6 9 0 2 .  They i r r a d i a t e :  m |  
M e d i c a l  P r o d u c t s .  ( A - J o h n s o n  and J o h n s o n  C om pany.)
SURGIKOS INC. .  P .O .  Box 1 3 0 ,  A r l i n g t o n ,  TX 7 6 0 1 0 .  They i r r a d i a t e :  
M e d i c a l  d e v i c e s .  (A J o h n s o n  and J o h n s o n  Company)
JOHNSON AND JOHNSON, U . S .  H ighw ay 75 S o u t h ,  Sherman TX 7 5 0 9 0  
T h e y  i r r a d i a t e :  M e d i c a l  P r o d u c t s .

UTAH -  ( 1 )  ISOMEDIX, 9 1 2 0  S o u t h  1 5 0  E a s t ,  S an d y  , U t a h ,  8 4 0 7 0 .  They i r r a d i a t e :  
d i s p o s a b l e  m e d i c a l  s u p p l i e s ,  some s p i c e s ,  some n u c l e a r  d e v i c e s ,  
c o s m e t i c s  r e s e a r c h  and  f o o d  r e s e a r c h .

VERMONT -  NOne

VIRGINIA -  ( 1 )  APPLIED RADIANT ENERGY CORPORATION, 2 4 3 2  L a k e s i d e  D r . ,  L y n ch b u rg ,  
V i r g i n i a ,  2 4 5 0 1 .  T hey i r r a d i a t e :  S p i c e s ,  F l o u r ,  W heat, M e d ic a l
d e v i c e s ,  P h a r m a c e u t i c a l  p r o d u c t s ,  E l e c t r o n i c  c o m p o n e n ts ,  p e r s o n a l  
c a r e  p r o d u c t s ,  d o u c h e s  ( e x p e r m e n t a l  t o  d a t e )  and m a r in e  s a m p l e r s .

WASHINGTON- N o n e ,  B ut tw o a r e  i n  t h e  c o n c e p t u a l  p h a s e .  One w i l l  be a f i x e d  l o c a t i o n  
i r r a d i a t o r  and t h e  o t h e r  a  t r a n s p o r t a b l e  u n i t  f o r  a g r i c u l t u r a l  p r o d u c t s .

WEST VIRGINIA -N o n a

WISCONSIN -  None

WYOMING -  None
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-The Proposal for Creating a Nuclear Food Industry-
What is food irradiation?
Food is irradiated by exposure to gamma rays or 
x-rays after harvest (or slaughter). This is done to 
k ill insects and bacteria, to prevent sprouting, and to 
slow ripening by altering the chemical structure of 
these organisms. Irradiation changes the food itself.

Food irradiation facilities use radioactive isotopes 
(Coball 60 and Cesium 137) or v-ray generators. 
T liis  creates health and safety hazards and raises 
large ecological issues, discussed in this brochure.

How does it work?
Generally, food is irradiated in a specially con­
structed chamber that has concrete walls 6-8 feet 
thick. The radioactive material is in the center o f the 
chamber. Food is carried to the radioactive source 
on a conveyor belt.

Irradiation levels range from 15,000 rads (lo  k ill 
sprouting enzymes in potatoes) to 3 million rads (lo 
k ill bacteria in spices). By comparison, a chest x-ray 
gives o ff about 0.05 rads. The dosage of irradiation 
given to spices equals 60 million chest x-ra'.s.

When radiation strikes food, it alters and damages 
cells by rearranging their molecular structure. This 
k ills orgailisms and delays ripening. Radiation 
changes the food as much as it docs insects or bac­
teria. Vitamins and enzymes arc destroyed. New 
and altered compounds are produced. These changes 
do not affect the appearance o f the food, so the con-

Industry representatives say that irradiation is per­
mitted in 28 countries. Only lim ited  amounts of a 
few food Items arc Irradia ted commercially In very 
few countries. Most countries allow irradiation only 
for experiments and don’t irradiate food for public 
consumption. It is illegal to irradiate food in Great 
Britain. I t  is illegal to irradiate food for domestic 
consumption in West Germany. Consumers in Japan 
and the Netherlands protested food irradiation, and 
the Netherlands stopped irradiating food for domes­
tic use; the Japanese government halted its explora­
tion of food irradiation. To avoid further protest, d is­
tributors o f irradiated potatoes in Japan stopped 
labeling them as such.

Is It Safe to Eat?
We believe irradiated food  is unhealthy o nfc to 
consume.

m Animals fed irradiated foods have developed 
testicular tumors, kidney disease, shortened 
lifespans, loss o f weight, increased rate of in­
fertility and death in offspring.

■ In the only study done on humans, mal­
nourished children were fed irradiated wheat. 
The children developed abnormal blood cells 
called polypoids, which contain more than the 
normal set o f chromosomes. The study was 
repeated on rats and monkeys, with sim ilar 
results.

■ A t currently authorized dosages (100,000 
rads) there is great danger o f increased 
production o f carcinogenic aflatoxins in food.

■ There is significant nutrient in jury at 100,000 
rads, and even greater nutrient destruction at 
higher dosages. Vitamins C, Bp B2, and B&, A, 
E , and K, amino and nucleic acids are 
damaged. I f  food irradiation Is used to k ill 
microorganisms that arc currently destroyed 
by freezing and heating procedures, very high 
dosages o f radiation w ill be required ( I m il­
lion rads). This w ill dramatically damage 
food, depleting it o f nutrients like thiamine 
(B j), and creating tone radiolytic products.

■ When food is irradiated, radiolytic products 
are formed. George Tritsch, Ph.D., cancer 
research scientist says, '"’Until one knows what 
compounds are produced, one cannot be as­
sured that no carcinogens arc being formed. 
The amounts are inelcvant, since food is con­
sumed during the entire lifetime, and only a 
single carcinogenic insult is needed to produce 
a malignant tumor.”

■ The most extensive survey ever undertaken on 
irradiated food research was conducted by Dr. 
Joseph Bama for the Hungarian government 
in 1979. Dr. Bama reviewed 1,223 studies on 
the wholesomcness of irradiated foods and 
ta llied the reported effects. Dr. Barna’s find­
ings reveal 1,414 adverse effects on food and 
animals. Only 185 beneficial effects were 
found.

How was It approved?
In  1980, the Food and Drug Administration, using 
“ theoretica l calcu lations in radiation chem istry,” 
determ ined that irrad iated food was safe and 
wholesome. By 1982, the FDA had found 5 out of 
413 studies it reviewed which "could be said to sup­
port safety." On April 18, 1986, the FDA approved 
its own theoretical hypothesis, rejecting all contrary 
evidence, and authorized the irradiation o f fruits, 
vegetables, pork, spices, herbs, teas, and seeds.

Where does the radiation 
conie from?
The major sources o f gamma radiation for food ir­
radiation arc Cesium 137 and Coball-60. Cesium 137 
is a by-product o f Department o f Energy nuclear 
weapons production and nuclear power generation. 
Water soluble, it is the most abundant isotope in the 
nation's nuclear waste and w ill be the most important 
source o f gamma radiation. Radioactive Cobalt-60 is 
made from non-radioaclive Cobalt-59, and its 
production generates new nuclear waste.

Is it environmentally safe?
The leading government food irradiation proponent 
envisions a thousand irradiation facilities operating in 
the U5>. near agricultural areas, airports, seaports, 
and large d lic s . Since the irradiation service industry 
(which now deals mostly with medical supplies) 
began in the m id 1970’s, there have been three 
Cohalt-60 leaks, several contaminations and worker 
exposures, as well as numerous safety violations. 
With a thousand irradiation facilities operating in the 
U.S., shipments o f large quantities o f radioactive 
materials on the nation's highways w ill increase 
dramatically. The probability of more safety vio la­
tions and radiation accidents w ill rise frighteningly. 
Such consequences arc usually irreversible.

What foods are 
irradiated?
The FDA has approved the radiation o f w heat, wheat 
flour, fresh fruits and vegetables, pork, and 60 herbs 
and spices. So far, only herbs and spices arc being 
irradiated. About 1% to 2%  o f our nation’s spices 
and herbs arc currently irradiated.

Will irradiated foods be 
labeled?
The FDA does not require labeling of irradiated in­
gredients. For example, potato soup made of ir­
radiated potatoes need not be labeled. In fact, m il­
lions o f pounds o f spices were irradiated in 1986 
(Food Processing Magazine, June, 1985, p. 89), with 
no indication to consumers. These spices were all 
used as ingredients in processed foods. ^  ^

DO YOU KNOW THIS / f
BVM-TL MEANS |

TREATED WITH 
GAMMA RADIATION?

The FDA docs require that irradiated whole foods 
carry a written label, but this requirement expires on 
April 18, 1988. The only indication of irradiation 
then w ill be a flower symbol called the "radura." 
Most irradiated foods w ill be unlabelcd ingredients. 
Consumers w ill not be informed or protected.



Will food irradiation 
replace pesticides?.
Irrad ia tion  proponents say food irrad iation w ill 
reduce dependency on pesticides. Actually, food ir ­
radiation is a post-harvest treatment. It w ill not re­
place one ounce of chemical soil treatment or pes­
ticide used during growth. In all cases, irradiation 
w ill be used in addition to chemicals applied in the 
fields. In some cases, chemicals w ill be added, to 
facilitate irradiation.

Food irradiation has been touted as a replacement 
for the post-har/cst fumigant, EDB . EDB  was 
banned in 1983 when it was found to be carcinogenic. 
On detailed examination, very little  EDB was ever 
actually used as a fruit and vegetable fumigant. 
Non-toxic alternatives to EDB, such as C02 and 
"double-dipping” water baths arc cheap, proven, and 
available.

Who promotes food 
irradiation?
Private contractors and the federal government are 
its chief promoters. Food irradiation research is now 
being funded by the U.S. Department o f Energy 
(D.O.E.), with taxpayers' dollars. For each o f fiscal 
years 1986 and 1987, $5,000,000 was appropriated for 
this purpose by Congress. The D .O .E . would like to 
And some use for their troublesome nuclear waste. 
The D.O .E. is trying to bu ild  sue demonstration ir­
radiation facilities in the U.S. to promote industry 
use o f Cesium-137.

Who’s working for 
consumers?
T h e  N a t io n a l  C o a l i t io n  to  S lo p  F o o d  
Irradiation—over 70 chapters, afAliated groups, and 
supporting organizations—is working to protect con­
sumer interests across the U.S. To And the affiliate 
nearest you, write N.C.S.F.I.

What you can do
■ Educntc- v o u rs t lf  on food irradiation and 

share your concern. Reprodt * and distribute 
this brochure cs often as you like.

■ Avoid Irrad ia ted  foods. Consumer power 
speaks loudly through our choices., Inform 
your grocers o f your concern. Te ll Ihcm you 
do not want irradiated foods, and that you 
want them to identify foods with irradiated in­
gredients. You have the right to know.

M Contact vour circled omclnls. Ask your Con-
grcssmember to co-sponsor and support the 
Food Ir ra d ia tio n  Surety and Labeling Re­
quirem ent Acts of 1987 (HR 956 & S461) in­
troduced on February 4, 1987 in the House of 
Representatives and in the U.S. Senate.

These b ills, i f  passed, w ill halt the irradiation 
o f fresh fruits, vegetables, and pork, and man­
date dctaile'' i o f irradiation's impact on 
our food . ronmcnt. HR 956/S461 re­
quire clear . . honest labeling o f irradiated 
foods—whole foods and ingredients—and 
prohibit the export and import o f illegally ir­
radiated foods.

As o f November, 1987, 83 members of the 
House have co-sponsored HR 956, and 10 
Senators have co-sponsored S461. W rite 
your P-presentatlvc/Senator and urge their 
co-sponsorshlp of HR 956/S461.

W rite to:
Your U.S. Representative 
House o f Representatives 
Washington, DC 20515

and

Your U.S. Senator 
U.S. Senate 

Washington, DC 20510

What Is N.C5.F.I.7

Th e  N a ilo n il C o ilitio n  to S lop  Food Irrsd ia lio n  U a non-profit 
organization that began In 1984. N .G S .P .I . w u  cry- nlzed to edu­
cate the public, and provide lu u la n c c  lo  group* and individual! 
who arc concerned about food irradiation.

SIGN ME UP!
_____________ INDIVIDUAL m em bersh ip  In N .C .S .F .I . or local ch ap ­

ter. Include* a  y a a r 'i  aubacrtptlon to Food Irradla- 
t lo ., A lertl and a  com plim entary bum per atlckar. 
(S1S.00)

____________  INDIVIDUAL R E T A IL  O U TLET /N O N  P R O F IT  O R ­
GAN IZATION  m em bersh ip , Including Inform ation 
M ANUAL, subscription , and  bum per sticker aeleo- 
Uon. ($75 .00)

____________  FO R -P R O F IT  O RG AN IZATIO N  m em bersh ip , In­
c lu d es sam e m eter al a s  for non-proM organize- 
lio n s , above . ($125.00)

S end  m *  Inform ation on S TA R TIN G  A  LO C A L 
C H A P T E R

____________ I E N C L O S E  A  S P E C IA L  C O N TR IBU TIO N  F O R  Y O U R
W O R K .

____________  Inform ation M AN U AL, 238 p ages o l eelentlflo
stu d ies , artic les, tac t sh ee ts, m ed ia  d ip s  In a  3-rlng 

b inder. ($20.00)

____________ Buttons and  b um per stickers ($1.00 each  ♦ o n*22-cent stam p  for each  two Item s. Bu lk  p rices on 
re q u e st)

____________ Th is  b rochure (10 tor $ 10.00:100  for $ 10.00)

2* d iam eter 'S a y  No lo  Food Irradiation* s ticke rs (10 
for $ 1.00)

____________ T-shirts ($10.00 each ) ( i  \
Sh irts a re 100%  cotton and  w ill sh ilnk l

R E D   Sm all  M ed  Large  X-Lrg
B L U E   Sm all  M ed  Large  X-Lrg

N a m e : ________________________________________________

A dd ress:___________________________________________________________.

C ity :____________________________________________ S t a t s :____________

Z ip :____________________ Ph o n e :(______)__________________________

W e p ay  postage on all o rdera . P roceed s from the sa l*  of 
these Item s go to the work that w *  do.
P lease  m ake your ch eck  o r m o ne y order p ayab le to:

. FOOD 
IRRADIATION

i © i t

A Health H azard

N atio n al C o a litio n  to  S top  
Food I r r a d ia tio n

P. O. Box 590-488 
San  F ran c isco , CA 94159 

(415) 566-2734

.-hB5J--

The National Coalition lo  S lo p  Food Irradiation
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First National Center P O. Box 74446

Greater Fa irbanks Chamber o f  C om m e rc e

709 Second Avenue (907)452-1105 Fairbanks, Alaska 99707

RESOLUTION #10-0388

RESOLUTION ON IRR ADIATION

WHEREAS, the State of Alaska has requested the Institute of
Northern Engineering at the University of Alaska 
Fairbanks to conduct a study on the p otential social 
and economic benefits and conduct a study on the 
potential social and economic benefits and risks 
that may be realized from food irradiation 
technology; and

WHEREAS, the Institute of Northern Engineering will not 
complete the study until the fall of 1988; and

WHEREAS, both the House and Senate have bills before them
that would ban the sale of irradiated products in 
Alaska, thus foreclosing any future w i n d o w  of 
opportunity; and

WHEREAS, the United States Congress through the D e p a r t m e n t  of
Energy has made available to Alaska a $5 milli on 
grant over a period of time for the purpose of 
conducting a range of studies regarding the 
feasibility of the process in Alaska; and

WHEREAS, the potential economic benefits to Alaska are in the
areas of international trade and increased quality 
and selection of available food products, especi ally 
in rural Alaska; and

WHEREAS, economic development is a priority of the Governor
for the State of Alaska and of the Greater Fairbanks 
Chamber of Commerce for the Interior and the state;

NOW THEREFOR E BE IT RESOLVED, that the Greater Fa irbanks
Chamber of Commerce believes HB388 and SB355 should 
be postponed, or at least amended, p e nding the 
results from the study;



HC02, BOX 7630-A1 
Palmer, Alaska 9 96 45 -9 7 09  
February 10, 1988

Honorable Ron Larson 
Alaska House of Representatives 
Pouch "V"
Juneau, Alaska 99811 
Dear Representative Larson;
Recently I heard of HB-388 ( Phillips & Goll) and a companion b i l l , SB-355 ( Kerttula) which 
have been introduced and related to prohibiting the sale of irradiated food In Alaska.
I certainly am not an authority on irradiation, however, I know that this process is still under­
going testing by the U. S. Government. To my knowledge no hazard has been detected in, or 
through the ingestion of, Irradiated food. Just as we do not radiate after receiving an X-ray, no 
radioactivity is retained by irradiated product. I have no direct economic interest in irradia­
tion, but I am concerned that, at the least, HB-388 and SB-355  are premature.
As you may be aware Irradiation offers th8 prospect of significant benefit, irradiation can be 
used to sterilize meat, poultry, seafood and other food Item and greatly extend their shelf life. It 
similarly extends shelf life of fruits and vegetables, not only by sterilization, but by delaying 
ripening and inhibiting sprouting. Lastly, the process is used to inactivate trichinae in pork, 
and insect pests in grain and other vegetable products without resorting to chemical treatment. 
The Introduction of some of these pests,(weed seed, nematodes and Insects) represent a threat to 
Alaskan agriculture.
Some opposition to Alaskan sale of radiated food is an effort to restrict the importation of mate­
rials which might compete with locally grown products. Such a tactic, which restricts trade, 
has potential to limit the future exportation of Alaskan products. Fine quality Alaskan veget­
ables, selected fish products and reindeer meat have potential for export and would benefit from 
shipment without the need for refrigeration. Bills, such HB-388, will Inhibit the use of ir ra ­
diation for this purpose in the state, and certainly would preclude sale of the products here.
Problems with agriculture in Alaska are not biological. The products can be produced here. Our 
problems are people problems,... financing, marketing, pricing, transporting, competing and 
attitudes. Such prohibitions as HB-388 represent an additional artificial detriment to develop­
ment of Alaska's renewable resources.
If there is any assistance that I can be on this issue, please don't hesitate to call. I sincerely 
appreciate the honor of being recommended by you for the Board of Game.
Respectfully,



THIS D O C U M E N T  
HAS BEEN R E P H O T O G R A P H E D  

TO ASSURE LEGIBILITY



First N ational Center

Greater Fa irbanks Chamber o f  C om m e rc e

P O . Box 74-1*16

709 Second Avenue (907)452-1105 Fairbanks, Alaska 99707

,W O 1

RESOL U T I O N  #10-0388

RESOLUTION O N  IRRADIATION

- W H E REAS, the State of Alaska has requested the Institute of
Northe rn Engineering at the U n i v e r s i t y  of Alaska 
F airbanks to conduct a study on the potential social 
and economic benefits and conduct a study on the 
potential social and economic benefits and risks 
that may be realized from food irradiation 
technology; and

WHEREAS, the Institute of N o r t h e r n  E n g i n e e r i n g  will not 
complete the study u n t i l  the fall of 1988; and

WHEREAS, both the House and S e nate have bills before them
that would ban the sale of irradiated  products in 
Alaska, thus f oreclo sing any future w i ndow of 
opportunity; and

WHEREAS, the United States C o n g r e s s  through the Department of
Energy has made a v a i l a b l e  to Alaska a $5 million 
g r a n t  over a period of time for the purpose of 
conducting a range of studies regarding  the 
feasibility of the p r o c e s s  in Alaska; and

WHEREAS, the potential economi c benefits to Alaska are in the
areas of international trade and in creased quality 
and selection of a v a i l a b l e  food products, especially 
in rural Alaska; and

WHEREAS, e conomic development is a priority of the Governor
for the State of A l a s k a  and of the Greater Fairbanks 
Chamber of Commerce f o r  the Interior and the state;

NOW T H E R E F O R E  BE IT RESOLVED, that the G r eater Fairbanks
Chamber of Commerce b e l i e v e s  HB388 and SB355 should 
be postponed, or at least amended, p e n d i n g  the 
results from the study;



BE IT F U R T H E R  R E S OLVED that the Greater Fairbanks Chamber of 
Commer ce urges the G o v e r n o r  and the state 
legislators to defer a decision on the proposed 
l egis lation until those results are available.

D ated this I H  ^  -- - day of T ^ I q a a L    , 1988.



HCOZ,BOX 7630-A1 
Palmer, Alaska 99645-9709 

February 10, 1988

Honorable Ron Larson 
Alaska House of Representatives 
Pouch "V"
Juneau, Alaska 99811 
Dear Representative Larson;
Recently I heard of HB-388 ( Phillips & Goll) and a companion b i l l , SB-355 ( Kerttula) which 
have been Introduced and related to prohibiting the sale of Irradiated food In Alaska.
I certainly am not an authority on Irradiation, however, I know that this process is still under­
going testing by the U. S. Government. To my knowledge no hazard has been detected In, or 
through the Ingestion of, Irradiated food. Just as we do not radiate after receiving an X-ray, no 
radioactivity Is retained by irradiated product. I have no direct economic interest in Irradia­
tion, but I am concerned that, at the least, HB-388 and SB-355 are premature.
As you may be aware Irradiation offers the prospect of significant benefit. Irradiation can be 
used to sterilize meat, poultry, seafood and other food Item and greatly extend their shelf life. It 
similarly extends shelf life of fruits and vegetables, not only by sterilization, but by delaying 
ripening and inhibiting sprouting. Lastly, the process is used to Inactivate trichinae in pork, 
and insect pests In grain and other vegetable products without resorting to chemical treatment. 
The introduction of some of these pests,(weed seed, nematodes and Insects) represent a threat to 
Alaskan agriculture.
Some opposition to Alaskan sale of radiated food Is an effort to restrict the Importation of mate­
rials which might compete with locally grown products. Such a tactic, which restricts trade, 
has potential to limit the future exportation of Alaskan products, fine quality Alaskan veget­
ables, selected fish products and reindeer meat have potential for export and would benefit from 
shipment without the need for refrigeration. Bills, such HB-388, will inhibit the use of irra ­
diation for this purpose in the state, and certainly would preclude sale of the products here.
Problems with agriculture in Alaska are not biological. The products can be produced here. Our 
problems are people problems,... financing, marketing, pricing, transporting, competing and 
attitudes. Such prohibitions as HB-388 represent an additional artificial detriment to develop­
ment of Alaska's renewable resources.
If there is any assistance that I can be on this issue, please don't hesitate to call. I sincerely 
appreciate the honor of being recommended by you for the Board of Game.
Respectfully,

Robt H. Parkerson, Ph.D.



\



HOUSE C O M M ITTEE  R EPO R T
( 7 )

D a t e  r e f e r r e d : 1/22/88 F U RTH ER REFERRALS: F i n a n c e

DATE: 2 -24 -gg
The

Health, E d u c a t i o n  and
Social Services  Committee has c o n s i d e r e d  H B  390

A n  A c t  e s t a b l i s h i n g  the A l a s k a  Science and T e c h n o l o g y  Foundation; relating 
t o  the m e m b e r s h i p  of t he science and eng ine e r i n g  a d v i s o r y  commission; and 
p r o v i d i n g  for an e f f e ctiv e date."

R E C O M M E N D S :

] r e place w i t h  C s  3 4 0 / ) _______

[ ] a t t ached amendment(s)

[ ) ( ] do p a s s

[ ] do n o t  pass

[ ] no r e c o mmend ation

[ ] individual re commendations

[ ] additi onal referral to the

[ ]  the same title 

[ ] a n e w  t itle

Committee

A D O P T S : [ ] letter of intent

A T T A CHES N E W  F I S C A L  N O T E ( s ) : 

[ ] fiscal impact

[ ] zero fiscal note

[ ] zero w i t h  analysis

[ ] same as p r e v i o u s  fiscal note

p u b l i s h e d  ________________________

[ ] same as p r e v i o u s  zero fiscal

note p u b l i s h e d  _________________

OTHEJ C O M M E N D A T I O N S :

u
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By H o u s e  HESS

H O U S E  B I L L  390

A m e n d m e n t  #2

P a g e  6, line 13:

Delete "of" and i nser t in its place "in"

Page 5. line 3:

Delete "shall" and insert in its p l ace "may"



B y  H o u s e  H E S S

A m e n d m e n t  #1

Page 3, lines 19 - 21:

Delete all m a t e r i a l  after "AS 39.2C.180" and insert:

Board m e m b e r s  not employed by the state or u niver sity 

receive an h o n o r a r i u m  of $400 for each day spent on 

official b u s i n e s r  of the board.

H O U S E  B I L L  3 9 0
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LEGISLATIVE AFFAIRS AGENCY

M E M O R A N D U M  F e b ruary 23, 1988

P O U C H  v S T A T E  C A P I lO l  

J U N E A U  A I A S K A 99 S I I  

90/ J6S 3800

SUBJECT:

TO:

FROM:

Constitutiona lity of resident prefe rence 
measures in HB 390 (Establishing the A l a s k a  
Science and Technology Foundation)

Repres entative Johnny Ellis 
Co-chairman, House HESS Committee

Teresa B. Cramer 
Legisl ative Counsel

You have asked for an opinion conc erning w h e t h e r  the p r o­
vis i o n  of HB 390 w h i c h  requires that the b o a r d  of directors 
of the A l a s k a  Science and T e c h n o l o g y  F o u n d a t i o n  give p r e f­
erence to state residents in m a k i n g  grant awaids pose 
c onstitutio nal problems.

The b i l l  provides that the foundation is a state agency 
funded by legislative appropriations. The purpose of the 
foundati on is to encourage basic and a p p l i e d  res ea r c h  in 
A l a s k a  by m a k i n g  grants to fund the r e s e a r c h  project. The 
board of directors is r e q uired to give pref er e n c e  to an 
applicant w h o  is an A lask a resident, association, o r g a n i­
zation, or institution w h e n  awardi ng grants. If a state 
applicant lacks the expertise or capability to p e r f o r m  the 
r e s earch w i t h o u t  assistance from a nonresident, the b o a r d  
m a y  j o i nt ly award the grant to the resident and a n o n­
resident .

In m y  opinion, the resident p ref erence portions of HB 390 
m a y  be subject to challenge under the state equal prote c t i o n  
clause, Art. I, sec. 1 of the state constitution.

The state supreme court has adopted a sliding scale for 
d etermining w h e t h e r  legislation violate s the equal pi*o- 
tection clause, depending on the importance of the 
individual right that is infringed. A l a s k a  Pacific Assur.
C o . v. B r o w n , 687 P . 2d 264 (Alaska 1984). The court looks 
first to the nature of the interest. In HB 390,



R e p r e s e n t a t i v e  J o h n n y  E l l i s

P a g e  2

F e b r u a r y  2 3 ,  1 9 8 8

nonresidents are placed at a substantial d i sadvanta ge in 
applying for grants to perforin research. This right is akin 
to the right to employment, w h i c h  has been h e l d  a 
substantial right, requiring that the state demonstrate 
greater j u s ti fication for the d i s c rimina tion and establish 
that the means used to achieve its goals fit closely w i t h  
the ends that the legislation seeks to accomplish.

In Sec. 37.17.010(b), set out in sec. 1 of the bill, the
purpose of the foundation is given as

to promote and enhance economic development, 
technological innovation and capability, an d public 
h e a l t h  in Alaska through basic and applied research.

Economic development is a justifiable state interest. 
However, the tie b e tween  en couraging economic development 
and r est ricting the resear ch to achieve it to state 
residents is less clear. To survive a challenge under the 
equal protect ion clause the state w o u l d  have to demonstrate 
that state residents as a group w e r e  substanti ally better 
able to accomplish  this goal than nonresidents. The court
has held in L y n d o n  Transport v. S t a t e , 532 P . 2d 700, 711
(Alaska 1975) that

[a] discri mination betwee n residents and nonresidents 
b a s e d  solely on the object of assisting the one class 
over the other economically cannot be u p h e l d  under 
either the federal privileges and immunities or the 
equal protection clauses.

The j u s t i f i c a t i o n  for p referri ng residents cannot be based 
on providing  residents jobs at the expense of nonresidents.

HB 390 m i g h t  also be subject to challenge u nder  the federal 
privileges and immunities clause, Art. IV, sec. 2 of the 
federal constitution. That clause applies to "fundamental 
rights" and protects "citizens" and not corporations and 
therefore might not apply to all po tential plaintiffs. If 
the court held  that the right to compete for grants was an 
employment right, the clause w o u l d  clearly apply. Francis 
v. Robison, 713 P . 2d 259 (Alaska 1986). The analysis under 
the clause would be similar to analysis under the state 
equal protection clause. The state w ould have to 
demonstrate that the reason for the d i s c r imina tion against 
nonresidents was to remedy a p r oble m that was causing social 
ills and that nonresidents were a "peculiar source of the



R e p r e s e n t a t i v e  J o h n n y  E l l i s

P a g e  3

F e b r u a r y  2 3 ,  1 9 8 8

evil." The p refere nce imposed w o u l d  have to be shown to be 
closely tied to solving the problem.

If I m a y  b e  of further assistance, please advise.

TBC:bb 
wkb3/019
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Alaska State Legislature

Please enter into the record my testimony to the House HESS___________________
committee name

committee on .M J&Q ft HR-321_____________   dated .February.23, .198.8_________ _
bill/subject

We believe HB 390/HB 391 1s an investment 1n Alaska's future and we 
therefore strongly support i t  and hope you w ill as we ll. One o f Alaska's 
greatest resources is the c rea tiv ity  o f i ts  c it izen ry . This fact has 
been demonstrated time and again. HB 390/HB 391 provides an opportunity 
to draw upon that creative resource and direct i t  to applied research 
leading to enhancement o f economic development} enhancement o f public 
health and enhancement o f technological innovation in and fo r  Alaska.

Some additional points we would l ike  to make:
1. Because o f the large engineering profession that exists in Alaska - 
engineers have played a v ita l ro le  in the past and present development in 
the state and w ill be a c r i t ic a l element in the future o f the state - we 
believe the .name o f the b i l l  should be changed to Alaska Science and 
Engineering Foundation. Consider i f  you w il l the ro le  engineers have 
played 1n the design» construction and operation o f the North Slope o i l 
f ie ld s  or the ir ro le in improving public health f a c i l i t i e s  1n rura l and 
urban Alaska.
2. To ensure balanced representation o f science and engineering on the 
Board o f  Directors o f the Alaska Science and Engineering Foundation 
(Sec 37.17.040) we recommend that the section be amended so the:

Two members residing in Alaska be one sc ien tis t and one engineer
Two members residing outside Alaska be one sc ien tis t and one engineer

3. F ina lly ) we believe the emphasis o f the research projects funded by 
Alaska Science and Engineering Foundation be on applied research. I mean 
by this research directed at solving Alaska's problems, the type o f 
problems: engineers can provide a leadership ro le  in solving.

Signed: C  _____________________________
^ T e s t i f i e r  - J S t n ^  Zarllng^Ph'.D ., P .E ., D irector

Institu te o f Northern Engineering, University o f Alaska Fairbanks 
Representing (Optional)

 53 9_Qu£ keri ngJSmiding* JJAF*-£a.i.r.han k s . .AK-9.qi25-------------
Address
Office -  907 474-7775_____________________________________
Phone No.

9/88 Legislative Information OIIIcb



Alaska State Legislature

Please enter Into the record my testimony to th e  fo.usf .?:£SS--------------
committee name

committee o n  HB 390 & HB 391 _________ , dated............

bill/subject

The b i l l s  are an excellent concept and w ill materia l ly ass is t the 
State o f Alaska in s tab iliz ing  the economy by developing new 
methods and techniques o f accomplishing needed solutions to our 
problems. The concept Iterates the ro le  o f the engineer but does 
not fu l l y  address the fact that the engineer is the trans la to r 
between science fact and usable end product. To this end i t  1s 
strongly urged that the word "technology" be replaced 1n the 
t i t l e  o f  the b i l l ,  in the name o f the foundation, and in the name 
o f the endowment in both b i l l s  by 'the word "ENGINEERING". 
"Techno.ogy" describes both science and engineering. The National 
Science Foundation has had continuing problems with the exclusion 
o f the word "ENGINEERING" from I t ' s  t i t l e .  Dr. E. Block, Director 
o f the National Science Foundation, continues to point to the 
ro le o f engineering and has had to make sign ificant 
organizational changes to compensate fo r  the omission. The 
further change o f appointment o f a "sc ientis t and an engineer" in 
Section 37,17.040 b 1 and b 2 instead o f "scientists or 
engineers" w il l help to assure a balance.

Dean, School o f Engineering, University o f  Alaska Fairbanks
Representing (Optional)

1258 Viewpolnte Drive, Fairbanks. AK 99709________ ,___
Address

Office 907 474 7330_______________________ _____________
Phone No.

9/93 Uegisiativ* Irformatlon OHic*



Science Foundation Hearing scheduled for 2/19/88 Will
status as of have

2/17/88 15:25 How much written
time material Rec- Location

estimated for to eived Confirmation (ANC, FAI, 
Name of witness________________  Affiliation_________  Points witness is expected to make. testimony? distribute? yet? status______ or JUN)
Henry Cole Science Advisor to Gov. Cowper Introduction and overview 12-15 min. yes no Confirmed PNC
David Reaume Alaska Economics Inc. Economic links between high tech. 

and economic devlopment.
15-20 min. yes out­

line
Confirmed JUN

Ole Matheson UAS-biologist Impact of research to fisheries, 
and Scandinavian examples.

10-12 min. yes no Confirmed JUN
Ed Clinton Dowland-Bach (Anc. inventor) A foundation in high tech. 

promotes the private sector
10-12 min yes no Confirmed PNC

John "Spike" Karmon Alliance Bank Financial community perspective. 10-12 min. probably Confirmed ANCSyun Akasofu Dir., Geophysical Inst., UAF Foundation as a catalyst of additional 
federal and private research invest­

ment in Alaska.
10-12 min yes no Confirmed FAI

Wm. Wood Former Pres., U of A Impact of knowledge & education on 
progress of mankind, Alaska, etc.

10-12 min yes no Confirmed FAI
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S E C T IO N A L  A N A L Y S IS

* S e c t i o n  1
Sec. 37.17.010

The Alaska Science and Engineeering Foundation is housed in the Department 
of Revenue. Its purpose is to promote economic development, technological 
innovation and public health through basic and applied research in Alaska.

Sec. 37.17.020

The endowment of the Alaska Science and Engineering Foundation is managed 
along with other moneys of the permanent fund, but the identity of this money is 
kept separate and the interest on this money is distributed as grant funds.

Sec. 37.17.030

a) At the request of the board of directors, the interest income from the 
endowment shall be released to the foundation. Net capital gains are split 
betweeen the principal and income of the endowment.

b) In addition, to endowment income, the foundation can distribute money 
received from gifts, grants, and other aid; funds received by the foundation do 
not lapse.

c) The foundation's administrative exnenses come from the endowment 
income, subject to the Executive Budget Act.

d) Grants are distributed through a competitive bidding process.

e) Income may be deposited to the principal, but cannot be withdrawn by the
board at a later time.

Sec. 37.17.040

The nine members of the board of directors are appointed by the Governor to 
staggered four year terms and may be removed for cause. The membership is 
specified and is designed to represent the interests of the scientific community



as well as the general public. Four members must be scientists or engineers, 
two from in-state and two from out-of-state.

S a c ^ L I Z Q SQ

The board shall elect its officers to terms of no more than two years.

Sec. 37.17.060 

A majority of the board constitutes a quorum.

Sec. 37.17.070

The board must meet at least twice a year. Per diem and travel expenses, as 
well as a $400 per day honorarium, are paid to the members for meetings of the 
board and its subcommittees (the same arrangement and dollar amount as the 
Alaska Permanent Fund Corporation).

Sec. 37.17.080

Provides for the hiring of an executive director and additional staff. All 
employees are in the exempt service.

Sec. 37.17.090

a) Notice of all solicitation for grant proposals must be given at least 
annually.

b) Grant proposals shall be reviewed by an anonymous peer review panel 
appointed by the board. Grants of less than $5000 may be exempted from this 
peer review.

c) The policy and research priorities for the state set by the Alaska Science 
and Engineering Advisory Commission shall be considered by the foundation in 
making grant awards.

d) At least 50 percent of endowment income must go to grants of $100,000 
or less.

e) The board will specify the amount of each grant that can be used for 
overhead.

f) Grant recipients will be required to file reports. Research results will be 
distributed to the public regularly, unless deemed proprietary by the board.



g) A fair percentage of income from royalties, licenses, and patents 
resulting from grant research shall be paid to the endowment principal.

h) All qualified Alaskans may be eligible for grants. Preference shall be 
given to Alaskan grant proposals be they individuals, firms, organizations, or 
academic institutions. Out-of-state recipients may have to associate with an 
Alaska organization. Grants must further purposes of the foundation to solve 
Alaska problems.

i) If grant money is awarded for equipment purchases, the foundation owns 
that equipment.

j) An annual report to the Governor and legislature is required.

Sec. 37.17.100

The Alaska Executive Branch Ethics Law shall apply to board members, and 
they shall adopt a conflict of interest policy for themselves and the peer review 
panel.

Sec. 37.17.110 

Permits the board to adopt necessary regulations.

* S e c t i o n  2
Sec. 39.25.110

Adds the executive director and staff of the foundation to the exempt service.

* S e c t i o n  3
Sec. 44.19.257(a)

Adds the executive director of the foundation to the membership of the Alaska 
Science and Engineering Advisory Commission.

* S e c t i o n  4
Sec. 44.19.259

Exempts the executive director of the foundation from the staggered term 
provision of the Advisory Commission.

* S e c t i o n  5

Immediate effective date.



########## an OUTLI NE OF * * * * * * * * * *AN E C ONOMI S T ' S  VIEW OF THE PROPOSED ALASKA S C I E N C E  FOUNDATION
The e c o n o m i c  q u e s t i o n s  w h i c h  d e s e r v e  a n s w e r s  i f  o n e  i s  t o  j u d g e  t h e  m e r i t s  o f  t h e  p r o p o s e d  A l a s k a  S c i e n c e  F o u n d a t i o n  a r e  ( 1)  Why s h o u l d  s t a t e  g o v e r n m e n t  i n v o l v e  i t s e l f  i n  r e s e a r c h  & d e v e l o p m e n t  ? and ( 2 )What c a n  A l a s k a  e x p e c t  t o  r e a l i z e  i n  t h e  f o r m o f  a r e t u r n  on i t s  i n v e s t m e n t  i n  R&D ? My a n s w e r s  t o  t h e s e  q u e s t i o n s  s h o u l d  n o t  be i n t e r ­p r e t e d  as  a b l a n k e t  e n d o r s e m e n t  o f  a ny  s p e c i f i c  p r o p o s a l ,  b u t  r a t h e r  a s  a b a s i s  f o r  my b e l i e f  t h a t  a p r o p e r l y  d e s i g n e d  and i m p l e m e n t e d  s c i e n c e  f o u n d a t i o n  o f  t h e  s o r t  p r o p o s e d  c a n  i n  t h e  l o n g  r u n  h e l p  t o  s t i m u l a t e  b o t h  e c o n o m i c  g r o w t h  i n  A l a s k a  and an i n t e l l e c t u a l  b r o a d e n i n g  o f  o u r  c o m m u n i t y .  Th e  c o r o l l a r y  t o  t h i s  s t a t e m e n t  i s  t h a t  a b a d l y  d e s i g n e d  or  b a d l y  i m p l e m e n t e d  p r o g r a m  w i l l  do n e i t h e r .
I f  e v e n  a w e l l  d e s i g n e d  p r o g r a m  c o u l d  n o t  be j u s t i f i e d ,  t h e n  we wo ul d  be f o o l i s h  t o  w a s t e  t i m e  on t h i s  p r o p o s a l .  The ma i n  t h e me  o f  t h i s  p a p e r  i s  t h a t  a w e l l  d e s i g n e d  p u b l i c l y  f u n d e d  r e s e a r c h  & d e v e l o p m e n t  a g e n c y  w o u l d  be an i m p o r t a n t  p u b l i c  a s s e t .
WHY SHOULD STATE GOVERNMENT GET INVOLVED ?
T h e r e  a r e  f i v e  j u s t i f i c a t i o n s  f o r  A l a s k a  s t a t e  g o v e r n m e n t  i n v o l v e m e n t  i n  an R&D p r o g r a m  a i me d  a t  b r o a d e n i n g  o u r  e c o n o m i c  b a s e :  (1)  t h e  w i d e s p r e a d  s h a r i n g  o f  r i s k  and t h e r e b y  i t s  e f f e c t i v e  r e d u c t i o n ;  ( 2 )  t h e  r e c o g n i t i o n  t h a t  e c o n o m i c  g r o w t h  i n  A l a s k a  i s  o f  s e c o n d a r y  i m p o r t a n c e  ( a t  b e s t )  t o  p r i v a t e  i n v e s t o r s ;  ( 3 )  t h e  t e n d e n c y  t o w a r d s  u n d e r  i n v e s t ­ment  i n  R&D by t h e  p r i v a t e  s e c t o r  t h a t  f o l l o w s  f r o m  t h e  i n a b i l i t y  o f



i n n o v a t e r s  t o  c a p t u r e  a l l  o f  t h e  b e n e f i t s  o f  t h e i r  i n n o v a t i o n s ;  ( 4 )  t h e  d e s i r e  on t h e  p a r t  o f  some p l a y e r s  t o  p r o t e c t  t h e i r  i n v e s t m e n t s  i n  what  may be o b s o l e t e  s k i l l s  and t e c h n o l o g y ;  and ( 5 )  g o v e r n m e n t ' s  a c c e p t e d  r o l e  a s  g u a r d i a n  o f  t h e  i n t e r e s t s  o f  t h e  u n r e p r e s e n t e d ,  i n  t h i s  c o n t e x t  f u t u r e  A l a s k a n s .
* * * * * * * *  D E T A I L S  TO BE PROVIDED IN FINAL REPORT * * * * * * * *

WHAT RATE OF RETURN CAN BE EXPECTED ON AN INVESTMENT IN R&D ?
The c o n s e n s u s  i s  t h a t  i n  t h e  l o n g  r u n  t h e  mean g r o s s  s o c i a l  r e t u r n  t o  i n v e s t m e n t  i n  r e s e a r c h  and d e v e l o p m e n t  l i e s  b e t w e e n  30 p e r c e n t  and 50 p e r c e n t .  O f  c o n s i d e r a b l e  i m p o r t a n c e  i s  t h e  g e n e r a l l y  a c c e p t e d  f a c t  t h a tt h e r e  i s  a g r e a t  d e a l  o f  v a r i a t i o n  a c r o s s  p r o g r a m s ,  and f o r  a g i v e np r o g r a m  o v e r  t i m ^ .  An i n v e s t m e n t  i n  R&D i s  r i s k y  and a c k n o w l e d g e d  t o  be s o .  Many w e l l  d e s i g n e d  and w e l l  i m p l e m e n t e d  R&D p r o g r a m s  show z e r o  or  n e g a t i v e  r e t u r n s  on i n v e s t m e n t .  I t  i s  e x p e c t e d  t h a t  t h e r e  w i l l  be n u m e r o u s  f a i l u r e s  b e f o r e  a s u c c e s s  i s  a c h i e v e d ,  j u s t  a s  i t  i s  e x p e c t e dt h a t  an o i l  c o mp a n y  w i l l  d r i l l  many d r y  h o l e s  f o r  e v e r y  d i s c o v e r y .
O f  t h e  30 p e r c e n t  t o  50 p e r c e n t  mean g r o s s  r e t u r n  on R&D i n v e s t m e n t  a b o u t  o n e - t h i r d  t o  two t h i r d s  i s  t y p i c a l l y  c a p t u r e d  by t h e  i n v e s t o r  w i t h  t h e  r e m a i n d e r  a c c r u i n g  t o  o t h e r  p l a y e r s .  The I3M c ompany b e n e f i t e d  g r e a t l y  f rom p r i o r  i n v e s t m e n t s  by A p p l e  C o m p u t e r .  O t h e r  c o m p a n i e s ,  some o u t s i d e  o f  t h e  U n i t e d  S t a t e s ,  b e n e f i t  f ro m t h e  d e v e l o p m e n t s  p i o n e e r e d  by A p p l e  and by I BM.  I n  p r i n c i p l e  t h e r e  e x i s t  many



i n n o v a t i o n s  w i t h  a more t h a n  a d e q u a t e  g r o s s  s o c i a l  r e t u r n  on i n v e s t m e n t  w h i c h  w i l l  n o t  come t o  m a r k e t  or  w h i c h  w i l l  be d e l a y e d  f o r  some t i m e  b e c a u s e  t h e  i n n o v a t o r  c a n n o t  c a p t u r e  e n o u g h  o f  t h e  r e t u r n .  T h i s  i s  a k e y  r e a s o n  f o r  g o v e r n m e n t  i n v o l v e m e n t .
T r a n s l a t e d  i n t o  d i r e c t  i m p a c t s  on A l a s k a  t h e s e  o b s e r v a t i o n s  c a n  be r e s t a t e d  i n  t h e  f orm o f  a s m a l l  s e t  o f  p r o p o s i t i o n s .
P r o p o s i t i o n  //1: T h e r e  a r e  no g u a r a n t e e s  t h a t  an e x p e n d i t u r e  on R&Dw i l l  h a v e  a ny  m e a s u r a b l e  i m p a c t  on t h e  A l a s k a  ec onomy beyond t h e  c r e a t i o n  o f  R&D j o b s  per  s e .
P r o p o s i t i o n  #2:  For  e v e r y  $1 m i l l i o n  i n v e s t e d  i n  A l a s k a  R&D ane x p e c t e d  r e t u r n  o f  40 % on i n v e s t m e n t  m e a n s  t h a t  t h e  p o s s i b l e  o u t c o m e s  m e a s u r e d  i n  t e r m s  o f  a n n u a l  i n c o m e  c r e a t e d  c e n t e r  a r o u n d  $ 1 . 4  m i l l i o n  p e r  y e a r .
P r o p o s i t i o n  #3:  The p o t e n t i a l  f o r  a b o n a n z a  e x i s t s .  P u b l i c l y  f u n d e dR&D c o u l d  l e a d  t o  b r e a k t h r o u g h s  w i t h  v e r y  l a r g e  r a t e s  o f  r e t u r n .
T h e  l a t t e r  p o s s i b i l i t y ,  t h a t  o f  a b o n a n z a ,  i s  t o  many p e o p l e  t h e  c h i e f  r e a s o n  why an A l a s k a  S c i e n c e  F o u n d a t i o n  i s  d e s i r e a b l e .  On a v e r a g e ,  t h e  r e s u l t s  c a n  be e x p e c t e d  t o  be u n e x c i t i n g  b u t  s o l i d ,  t h e  d o w n s i d e  r i s k  i s  m i n i m a l  ( a t  mo s t  we l o s e  o u r  i n v e s t m e n t ) ,  and t h e  u p s i d e  p o t e n t i a l  i s  w o r t h  r e a c h i n g  f o r .
D a v i d  M. Reaume F e b r u a r y  1 6 ,  1988
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Railbelt Attitudes Toward The Science Foundation, By Age
Would you support or oppose establishing a $100 million science and 
applied technology fund to encourage scientific research in Alaska?

PERCENT OF 
RAILBELT 

VOTERS

80%

70%

60% ..

50% ..

40% ..

30% ..

2 0 %

10% ..

0 %

18-24 Years 

25-40 Years 

” | 41-55 Years 

56+ Years

SUPPORT OPPOSE UNSURE

Source: Research Corp., January 1988



Railbelt Attitudes Toward The Science Foundation
Would you support or oppose establishing a $100 million science 

and applied technology fund to encourage scientific 
research in Alaska?

Source: Dittman Research Corp., January 1988



ALASKA CONFERENCE OF MAYORS 

RESOLUTION NO. 88-19

RESOLUTION OF THE ALASKA CONFERENCE OF MAYORS 
SUPPORTING ESTABLISHMENT OF THE 

ALASKA SC IENCE FOUNDATION.

WHEREAS, t h e  l i n k  b e t w e e n  s c i e n t i f i c / t e c h n i c a l  a c h i e v e m e n t  a n d  
e c o n o m ic  d e v e l o p m e n t  h a s  b e e n  c l e a r l y  d e m o n s t r a t e d  i n  c o m m u n i t i e s  a r o u n d  
t h e  w o r l d ;  a n d

WHEREAS, l o c a l  g o v e r n m e n t s  a r e  p l a y i n g  a  l e a d i n g  r o l e  i n  e f f o r t s  t o  
a c h i e v e  e c o n o m ic  d e v e l o p m e n t  i n  A l a s k a ;  a n d

WHEREAS, t h e r e  i s  n o  i n s t i t u t i o n  i n  A l a s k a  w i t h  r e s p o n s i b i l i t y  t o  
a p p l y  s c i e n t i f i c  k n o w l e d g e  t o  l o c a l l y  d e f i n e d  a n d  s e l e c t e d  e c o n o m ic  
d e v e l o p m e n t  i s s u e s ;  a n d

WHEREAS, t h e  s c i e n t i f i c  r e s o u r c e s  o f  t h e  U n i v e r s i t y  o f  A l a s k a ,  s t a t e  
g o v e r n m e n t ,  a n d  o t h e r  A l a s k a  o r g a n i z a t i o n s  h a v e  n o t  b e e n  e f f e c t i v e l y  
m o b i l i z e d  t o  m e e t  t e c h n i c a l  a n d  e c o n o m ic  d e v e l o p m e n t  a n d  h e a l t h  n e e d s  
i d e n t i f i e d  b y  l o c a l  l e a d e r s ;  a n d

WHEREAS, t h e  s t a t e  a d m i n i s t r a t i o n  h a s  p r o p o s e d  t o  e s t a b l i s h  a n d  e n dow  
t h e  A l a s k a  S c i e n c e  F o u n d a t i o n  t o  p r o v i d e  a n d  f o c u s  s c i e n t i f i c  a n d  
t e c h n i c a l  r e s o u r c e s  on  c l e a r l y  d e f i n e d  A l a s k a  n e e d s .

THEREFORE, BE I T  RESOLVED t h a t  t h e  A l a s k a  C o n f e r e n c e  o f  M a y o r s  u r g e s  
t h e  l e g i s l a t u r e  t o  e s t a b l i s h  t h e  A l a s k a  S c i e n c e  F o u n d a t i o n ;  a n d

BE I T  FURTHER RESOLVED t h a t  m u n i c i p a l  a n d  c o m m u n i t y  a n d  i n d u s t r y  
l e a d e r s  b e  p r o v i d e d  f o r m a l  r e p r e s e n t a t i o n  on  t h e  g o v e r n i n g  b o a r d  o f  t h e  
A l a s k a  S c i e n c e  F o u n d a t i o n  t o  i n s u r e  a  p r a c t i c a l  a n d  a p p l i e d  o r i e n t a t i o n  • 
t o  t h e  r e s e a r c h .

A d o p t e d  t h i s  10 th d a y  o f  F e b r u a r y  1988.

S c o t t  A .  B u r g e s s ,  E x e c u t i v e  D i r e c t o r  
A l a s k a  M u n i c i p a l  i . e a g u e



TE S T I M O N Y  BEFORE THE HEALTH, E D U C A T I O N  AND S O CIAL SERVICES 
C O M M I T T E E  OF THE HOUSE OF R E P R E S E N T A T I V E S  

ON HOUSE BILL 390, 391

Anchorage, Friday, F e b r u a r y  19, 1988 
Dr. Henry Cole, Science A d v i s o r

It is a ple asure to be here and I thank the C o m m i t t e e  for the 

o p p o r t u n i t y  to present arguments and i n f o r m a t i o n  in support of 

the A l a s k a  Science and E ngine ering Foundation. I a m  Henry Cole, 

Science A d visor to Governor C o w p e r  and b efore i n tr oducing the 

v a r i o u s  witnesses, I w oul d like to b r i e f l y  d e s c r i b e  the A laska 

Science  and Engineering F ounda t i o n  and m a k e  some remarks about 

the n a ture of the technologica l possi b i l i t i e s  in Alaska.

The p u r p o s e  of the Foundation is to p r omote and enhance economic 

development, technological innova tion and capability, and public 

h ealt h in Alaska through basic and a p pl ied research. It w i l l  be 

g o v e r n e d  by a nine m e m b e r  board of directors w h o  repres ent a 

b r o a d  range of scientific, a cademic and p ublic interests.

Policy for the F oundation will be set by the basic  statement of 

p u r p o s e  plus o ther  research priorities  as m a y  be d e t e r m i n e d  by 

the A l a s k a  Science and Eng ine e r i n g  A d v i s o r y  Commission. The 

execu t i v e  d i r ecto r of the F oundat ion will sit as a v o t i n g  m e m b e r  

of the Commission.

The w o r k  of the F ounda tion will be a c compli shed through the 

funding of r esearch proposals for a b road  range of applied and 

pure scienti fic and e n gineering research topics d e a ling with
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Alaska. Proposals shall be c o m p e t i t i v e l y  reviewed by a group of

technical advisors in various fields s e l ected from the State and

N a t i o n w i d e  or outside the country. A n y  q u a l i f i e d  Alaskan 

resident, institution, Universit y or b u s i n e s s  may be eligible to 

apply for funds. Preference will be g r a n t e d  to Alas kan 

p r o p osers - all other scientific c r i t e r i a  being met. If it turns 

out that in some cases that we do not have sufficient technical 

expertise in Alaska to successfull y a c c o m p l i s h  the work 

then grant s m a y  be given to out of state proposers or to

p r o p osers  who join with out of state bidders.

The $100 million endowment wil l r eside in the Permanent Fund and 

only the interest shall be used to p r o v i d e  money for grants, an 

amount n o r ma lly between $6 to $8 million.

T e c h n o l o g y  is the application of h u m a n  ingenuity, science and 

skill to the natural resources of this w o r l d  to produce a 

resourc e of greater value than it had at first. The enhanceme nt 

of v a l u e  may lead to greater beauty, g r e a t e r  u t i lity or a 

m a r k e t a b l e  product. We already have i m p o rtant examples of 

p r o j e c t s  tor the enhancement of r e s o u r c e s  in the State:

Coal from the Healy or Beluga coal fields is 27% moisture.

This means it produces 7200 B T U / l b  rather than 11000 

BTU/lb. Technology can create a m o r e  saleable "value 

added" product, with a higher h e a t  c o ntent  and price when 

the exact technique for cheaply d r y i n g  and stabilizing the coal 

is determi ned through research.
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Coal dust m a y  be p r e s s e d  into a briquette w i t h  a b i n d e r  of 

coal tar and s t a r c h  and can create a three pound packa g e d  

fuel for sale to Korea. Engineering studies are r e q uir ed to 

determine the e x a c t  parameters for a low cost process.

These are exa mples of w e l l  d e fi ned projects w hich i llu strate the 

"value added" concept.

So what's the p r o bl em? The p r o b l e m  is that each year an appro-
1

priation must be s o u g h t  on a case by case basis and no long 

range planning may, in reality, be put in place. Long range 

plannin g is r e q u i r e d  to d e v e l o p  facilities and attract compete nt 

engineering talent. T h e s e  particula r projects are m a t c h i n g  fund 

arrangements t h r o u g h  a joint Sta te/DOE agreement but there is, 

in fact, no legal m e c h a n i s m  w h e r e b y  funds for State d e s i g n a t e d  

and n o n - U n i v e r s i t y  r e s e a r c h  may be easily managed.

Part of the n e e d  for a long term commitment in r e s e a r c h  is set 

by the topic itself. It derives from the differences b e t w e e n  

geological and b i o l o g i c a l  or hydrological data. If one studies 

the geologic r e c o r d  in the A r c t i c  Wildlife Refuge, a p e t r o l e u m  

survey p r o g r a m  c ould be funded xntermittently, res pon s i v e  to the 

short-term d e m ands  for i n f o r m a t i o n  at that time. I am not 

suggesting t h a t  this w o u l d  be an effective way to run 

a program. But at least there w ould be no danger of loosing 

d a t a .
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On the other hand, if you are concerned w i t h  fisheries and other 

renewable resources, you m u s t  esta blish a base line of o b s e r­

vations for m a n y  years to i n v e s t i g a t e  the growth and changes 

through time. A  gap in the time sequence of those o b s e r v a t i o n s  

can easily invali d a t e  results. T h e r e  is no way a single summe r 

long p r o g r a m  w i t h  large n umber of ships on the B e r i n g  Sea will 

succeed in p r o d u c i n g  the y e a r s - l o n g  temporal data you need on, 

say, the n u t r i t i o n  cycle, the m a x i m u m  sustainable yield, and 

data for m u l t i - m i l l i o n  dollar fisheries management decisions.

In other words, the inherent n a t u r e  of biological processes 

demands that a s i gni ficant lon g t e r m  time c ommitment for o b s e r­

vation and study be made to hope for any success whatsoever. 

Likewise, w i t h  genetic studies of forests, and n e w  species of 

trees, w i l dlife  cycles, the d e v e l o p m e n t  of more suitable grains 

for the Arctic, the growth of s e a w e e d  cultures or the 

invest i g a t i o n  of red tide, c o n t i n u i t y  is critical.

C o n sider import ant health problems: infectious disease,

cancer, injury ar.d suicide, a t h e r o s c l e r o s i s  and the link w i t h  

diet, or o ther public health issues. These take time and that 

commit m e n t  must be complete.
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That is w h y  we have p r o p o s e d  an endowment as a funding method: 

in o r d e r  to p r o t e c t  these programs from the di srup t i o n  of 

in t er mittent funding  levels. It is this resultant stability 

w hich allows rat io n a l  g r o w t h  of research institutions and firms 

and attrac ts the b e s t  p e o p l e  to be a part of the necessary 

i n f r a s t r u c t u r e  of e n g i neers and scientists. This is the meaning 

of the w o r d  c a p a b i l i t y  in the statement of purpose of the bill. 

For s u s t ained and c r e d i b l e  g rowth of our ability to solve 

problems in the future we m u s t  build and commit to a strong base 

of e x p e r t i s e  in Alaska.

A second a spect of the t echnological enterprise is that others 

can learn as r a p i d l y  as we can. If we do not prepare, we can 

miss our chance, and loose the opportunity to be leaders in 

i nnov ative t e c h n o l o g i c a l  development in the Arctic.

The Finns, t h r o ugh t he ir w e l l  funded Finnish Tec hnical I n s t i­

tute, have been w o r k i n g  for years on new Arctic c o nstructi on 

t echni q u e s  w i t h  c o n s i d e r a b l e  success.

The C a n a d i a n s  also: Based upon an argument of national defense,

w h i c h  leads to a b r o a d  n a t i o n a l  policy to reduce dependence on 

foreign oil, C anada has spent $50 mill ion to encourage improved 

c o n s t r u c t i o n  practices, investigate more effective insulation, 

space heating, and city layout for weather protection. We have 

these skills but n e e d  to est ablish similar or b etter coherent 

programs. The Science F o u n d a t i o n  could help on that.
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China contains 40% discontinuous permafrost. Do w e  k n o w  h o w  to 

build roads and foundations in permafrost? We c e r t a i n l y  do and 

thus we should sieze such an o p portunity to e x p a n d  o u r  c a p a b i l­

ity and export our technology.

There is already a large constituency of scientists, engineers 

and the general public  with ideas for projects and econo m i c  

development. But the problem is that although m a n y  of these 

projects are unique to Alaska they m a y  not easily fit w i t h  the 

p r o g r a m  g u i d e l i n e s  of a university or the federal a g e n c i e s  and 

may be unsuit a b l e  for venture capital or loans. It is in these 

cases that the Science and Technolog y Foundation  c o u l d  be of 

great assistance. In other words the Science and  T e c h n o l o g y  

F ounda t i o n  w i l l  be able to manage and fund proje c t s  w h i c h  are 

unique and r e p r e s e n t  true Alaskan Missions.

What are some of these Alaskan Projects?

A  C h e m i s t  in Anchorage wishes to evaluate S o u t h w e s t e r n  

Alaska F i s h erie s as a Dietary source of O m ega- 3 fatty 

a c i d s ;

A n oth er C h emist from Anchorage has writt en a p r o p o s a l  to 

investigate the possibilities in Alaska for C u l t u r e  of 

Mollusk s and Seaweed for sale;

- 6 -



A biologist has devised a scheme for salmon e n h a n c e m e n t  in 

Western  Alaskan Coastal V i l l a g e s  through recirculating 

incubators;

F r o m  the Interior: a m i n e r  has developed a pro totype

machine for continuous under g r o u n d  mining  in permaf r o s t  

to mine underground p lacer deposits with out blasting.

In Anchorage there is an e n g ineer  who has d e v e l o p e d  c o m p u t­

ed operated portable cal ibr a t i o n  devices for the pipeline 

but is seeking funds t h r o u g h  the Federal Small B u s iness 

Innovative Research program.

In Wrangell there is a p r o po sal to cr te an A l a s k a  

Pilot Oyster project.

In Petersburg a fisherman w ants to w o r k  on L i t t l e n e c k  

C l a m  Harvesting, Det oxification, and Marketing.

In K odiak there is interes t in the development of Small 

Scale F i s h  Smoking Processors.

And there are other m u c h  larger Projects: Ways to make 

our oil resources go further and the conversion o f  natural 

gas to m e t ha nol and gasoline.
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These are actual proposals for p r a c t i c a l  short and long term 

p r o jects written by A laskans in b o t h  rural and urban areas. Our 

d esir e through the Found a t i o n  is to p r e s e n t  and realize the idea 

to all Alaskans that science and technology can empower them to 

deal m o r e  successfully w i t h  their own lives and economic needs.

It m u s t  be understood that the A l a s k a  Science and Engin eering 

F o u n d a t i o n  cannot p e r f o r m  this f u n c t i o n  of technical growth and 

ed u c a t i o n  in the State s i n g l e h a n d e d l y . The Foundati on will w o r k  

best t h rough the effective link up and m o bilizatio n of the other 

re s o urces of the state n e c e s s a r y  for this technological e n t e r­

prise: The Universities, w i t h  their great information and skill

base, Private Industry w i t h  their support and p r o j e c t  d e f i n i­

tion, the public with their i n n o v a t i v e  ideas, and the 

financial community and i n s t i t u t i o n s  to transfer ideas to a 

c o m m e r c i a l  level. The e x p e r i e n c e  in o t h e r  states shows that only 

t h r o u g h  a partnership of these institutions, and redefining and 

m o d i f y i n g  their traditional roles w i l l  we accomplish our goal. 

The F o u n d a t i o n  will be the e s s e n t i a l  catalyst and m o t i v ator for 

this change in our state.
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QUESTIONS AND A N S W E R S  A B O U T  

THE A L ASKA SCIENCE AND E N G I N E E R I N G  F O U N D A T I O N

1) What is the A laska Science and E n g i n e e r i n g  Founda t i o n ?

The Foundation is an agency to fund A l a s k a n  p r o j e c t s  and 

programs of a scientific and technical nature w h o s e  results 

will be econom i c a l l y  or s c i e n t i f i c a l l y  useful to the state.

2) What are the goals of the S c i ence Foundation?

The goals are to promote e c o n o m i c  d rvelopment and 

t echnological innovation and capabilities, and p ublic 

health t h r o u g h  basi c and a p p l i e d  research.

3) How important is the Founda t i o n  to A l a s k a’s future?

Science and technology will be a key driving force for 

future economic development in the State of Alaska. Over 

the past 50 years, the r e s earc h a n d  d e velop ment 

expenditures in the United States h a v e  been r e sponsible for 

30 to 50% of the improvements in society. There is no more 

important single task in A l a s k a  than to convert our economy 

from one b ased upon natural r e s o urces and t heir erratic 

cycles to one of significant v a l u e  added to our resources 

and broad economic diversity.



H a v e  o t h e r  s t a t e s  e s t a b l i s h e d  s c i e n c e  a n d  e n g i n e e r i n g

foundations?

Yes. Forty-three o t h e r  states have spent a total of $700 

m i l l i o n  to establish r e s e a r c h  parks, incubator programs, 

s mall grant programs o r  other m echanisms to assist the 

link up o f  technology w i t h  economic development. The top 

s e v e n  states have spen t $350 m i llion  for this purpose. 

A l a s k a  has spent nothing.

W h a t  are some examples of programs that m i g h t  be funded?

Re s e a r c h  into the e n h a n c e d  recovery o f  oil and utili z a t i o n  

o f  n a tural gas.

The chemi stry of the d r y i n g  and stabilization of coal in 

o r d e r  to raise its h e a t i n g  value from 7200 BTU/lb to 11000 

B T U / l b  and thus i n c r e a s e  its marketability.

The determi nation of t he m a x i m u m  sustainable yield of 

b o t t o m f i s h  and other f i s h e r i e s  in Alaska waters.

The investigation of causes of seasonal affective d i s o r d e r  

in the A rctic climate a n d  its relationship to injury a n d  

suicide.



Seed capital for e n g i n e e r i n g  and d e v e l o p m e n t  of a 

r e c irculat ing salmon h a t c h e r y  in w e s t e r n  Alaska.

R e s e a r c h  on the genetic d i f f e r e n c e s  between pen reared 

salmon and the wild stock.

W h y  is it importanb t h a t  the f o u n d a t i o n  be financed through 

an endowment rather than an nual appropriations?

A long-term, serious c o m m i t m e n t  to science and technology 

at a suitable level o f  f u ndin g w i l l  achieve the m a x i m u m  

ef f e ctiven ess for the state's s c ience dollar. In t e c h n ical 

business, projects o n l y  come to f r u i t i o n  after several 

years. Many scientific projects, particularly those in 

r e n e w a b l e  resources, r e q u i r e  data w h i c h  stretches t h r o u g h  

time. No satisfactory a nswe r is a v a i l a b l e  unless a long 

t e r m  research commitment is assured.

Does the need for a l o n g - t e r m  c o m m i t m e n t  and funding m e a n  

no immediate returns a r e  f o r e s e e a b l e  for funded projects?

No. M a n y  practical a n d  u s e f u l  t e c h n i c a l  projects of r a p i d  

r etur n will be funded b y  this foundation.



8) About h o w  m u c h  m o n e y  will be available for research 

s u p p o r t ?

An endowment o f  $100 m i l l i o n  housed in the P e r m anen t Fund 

will p r o d u c e  an annual  basis from $6 to $8 m i l l i o n  dollars. 

This is not an e x c e ssiv e amount for research but can be the 

basis o f  a long term commitment.

9) Who will be e l i g i b l e  to apply for funding?

All A l a s k a n  resident, businesses, organization, 

institutions, state or priva te universities shall be given 

primary c o n s i d e r a t i o n  for funding. When no A l a s k a n  group 

or i n d i v i d u a l  is capable of doing the work, w h e t h e r  through 

lack of p e r s o n n e l  or equipment, they are e n c o u r a g e d  to 

enter into a joint v e ntur e w i t h  a group from outside the 

state. In cases w h e r e  there is no one in the state capable 

of a d d r e s s i n g  a problem, outside scientists and engineers 

would be e n c o u r a g e d  to apply.

10) How does the o r g a n i z a t i o n  of this foundation compare with 

w e l l - k n o w n  exa mp l e s  such as the National Science Foundation 

or the F o r d  F o undation ?

Aside f r o m  d i f f e r e n c e s  in their stated objectives, the 

Alaskan F o u n d a t i o n  will have ma ny features similar to other 

foundations: a nine membe r board of directors comprised of



four scientists or engineers, two of w h o m  are from o u t side 

the state, plus four public members and one m e m b e r  of a 

state agency. T e c h nical review will be p e r f o r m e d  by an 

advisory panel of technical experts selected from w i t h i n  

and outside the state. The daily o p e r ation of the 

F o u n d a t i o n  will be guide d by an e x e c uti ve d i r e c t o r  and 

staff.



c.c. o o  i c*c .o L-t-o> n r r n i i \ 3  lsrtoxui-M

P.O. Box 3136 
Palmer, AK 99645 
February 19, 1988

Dear Legis lators:
RE: Comments concerning Alaska Science Foundation
An Alaska Science Foundation would be an excellent method to provide funds fo r 
research in renewable natural resources whose development is needed to 
d ivers ify  our economy. Currently we do not have the research base to develop 
these resources on a sustained y ie ld  basis. L i t t le  is known about the 
carrying capacity o f our land fo r fo res try , rangelands, w i ld l i f e ,  and other 
renewable resources. Many additional management questions occur in these
f ie ld s  as well as agriculture and land reclamation. This type research is not
very competitive at the national le ve l , and private foundations have indicated 
that these are local management problems. A va i lab i li ty  o f  state funds on a 
competitive grant basis would be a real asset to renewable resource 
development.
Competitive grants, as proposed, is one o f  the most appropriate ways to 
ensure quality research at a reasonable price. Researchers would have to 
develop sound proposals subject to peer review and would have to ju s t i f y  the ir 
budgets. I t  would also provide an avenue fo r  innovation. Most other state 
research funds are funneled down through agencies or the university to fund 
on-going pro jects . None o f tnat money is availab le fo r  other researchers who
may have worthwhile ideas outside the scope o f these programs.
The concept o f ensuring that Alaskans are performing the research or having Outsiders associated With Alaskan institu t ions ic a good idea. Much msffunding to r Alaskan research goes to outside in s t itu t ion s . Having an
outsider on the board helps to keep the program's perspective broader.
Requiring reports is essential fo r  technology trans fe r and insures that the 
data and resu lts become availab le instead o f s it t ing  in someone's f i l e  cabinet.
I would support the idea o f using part o f the Permanent Fund earnings fo r 
this endowment. This could be considered an investment in the same manner as 
stocks or bonds. However, dividends would be the a b i l i t y  to use our resources 
wisely and creation o f development jobs instead o f ju s t  returning money.
In summary, the Alaska Science Foundation is an excellent method fo r 
obtaining research to obtain needed information concerning management o f our 
renewable natural resources. This, in turn, could help d ive rs i fy  the economy. 
There are re la t iv e ly  untapped natural resources ( fo re s t ry , grazing) in the
southcentral portion o f the state that could be developed with sound,
ecological practices i f  we had the research base.
Sincerely,

D o t  H e l m
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Alaska State Legislature

Please enter into the record my testimony to the H - m t .  b e s s

committee on HB 39° ? 391 dated

committee name 

Feb. 19. 1998

  b i l l / s u b i e c t ________ ^ ____________________________________
coMnents to flak©' on H o u s e? Bill a 3 9 0 a n d 3 V :i. a f e r he <•> r ;i. n q 

o f  te s t iM ony  on F r :U *  Fain 19* Thank you f o r  your
I have four 

the first hour 
willingness to accept public input*

first* I support w h o l e h e a r t e d .lm the ownerel concept end the general 
design of the Alaska Science and Techno l o o s  F oundation endowed frcm the 
state's general fund* It is a p p r o p r i a t e  for a forward looking c:ttIxenry 
■such as ours to be sowing seeds of technol ogical progress for succee d i n g  
generations as Much as for our own*

Second* the !H0() a Mount of the daily honor ariuw Mentioned on p , 3 {of 
M3 0390A) :i.n line 19 booms unnecessar:i.ly inflated*

T h i r d » the c h o m p t:i.on frofl Peer review for snail grants M e n t ioned on p * 
'if line 12 ;i,s not wise* in m s  opinion* Peer r e vie w of ALL proposals is in 
o r d e r ♦

Fourthf I wish to speak out in favor of that "second class cousin", the 
word BASIC in the Phrase "basic arid applied research*" Although Or* 0 avid 
fifwworna'n iarrtiMonu Mant J.onc'.'l -fchwb mcurionic reliurim MIGHT not Lie IMMediate t I 
sensed in the test:i.nany of hiM and other s that f orseeabl e potential payoffs 
in solving pressing state prublems ought to be one iMPortant M e a s u r e M e n t  of 
the worthiness of the proposals to be funded* Preo c c u p a t i o n  with "Money 
back into the pocket sooner rather than later" is not surprising* Our
nation has an attitude of iMPatienc© with science for its failure to give us
iMMediato solutions to c o m p  lex technological problBMS on denand, That 
preoccupation is not coflpatible with the long tern welfare of a science 
dependent culture such as ours* The history of science is richly studded 
with e Han Pies of good research which was discou n t e d  or Ignored - so Met J. Me® 
for decades - only to be proven a cornerstone of soMe later advances 
Involving health * u n d erstan ding of nature or even of great econoMic gains*
If we look only for the list of possi ble applications before we loosen the 
purse strings* we shortchange only ourselves*

In s h o r t > no Mere M o r t a l s  can d e t e rMine what the econoMic e f f e c t s  of a
study May be SO years later* I support the funding of "pure" or "basic" 
v e s e a r e h c o e <:i u a 11 y w i t h i h a i o f 1' lit p i > 1 :i. e d ! 1 r e s o a r c h *

Signed:
Testifier

Representing (Optional)

801 Lincoln St., Sitka AK 99335

Address
Home! 747-6316 Office: 747-5233

Phone No.

9/86 Lapisialiva Irlormation OHice



A STATEMENT ON LEG ISLAT IO N  
TO ESTABL ISH  AN ALASKA SC IENCE AND TECHNOLOGY FOUNDATION 

PRESENTED TO THE ALASKA HOUSE OF REPRESENTATIVES 
COMMITTEE ON HEALTH, EDUCATION, AND SOCIAL SERV ICES

BY

L y l e  D .  P e r r i g o  
1921 C o n g r e s s  C i r c l e ,  A p a r tm e n t  B 

A n c h o r a g e ,  A l a s k a  99507

F e b r u a r y  19, 1988

M e s s r s .  c o c h a i r m e n  a n d  m em be r s  o f  t h e  A l a s k a  H o u se  o f  R e p r e s e n t a t i v e s  

C o m m i t t e e  o n  H e a l t h ,  E d u c a t i o n ,  a n d  S o c i a l  S e r v i c e s ,  my name i s  L y l e  D . 

P e r r i g o .  My c o m m en t s  t o d a y  o n  H o u se  B i l l s  390 a n d  391, t o  e s t a b l i s h  a n d  f u n d  

a n  A l a s k a  S c i e n c e  a n d  T e c h n o l o g y  F o u n d a t i o n ,  a r e  b a s e d  on  30 y e a r s  o f  

e x p e r i e n c e  i n  c o n d u c t i n g  a n d  l e a d i n g  a p p l i e d  r e s e a r c h  p r o g r a m s  i n  a  n a t i o n a l  

l a b o r a t o r y ,  a  n o n p r o f i t  r e s e a r c h  i n s t i t u t e ,  a n d  a  c e n t e r  o f  t h e  U n i v e r s i t y  o f  

A l a s k a .  A l s o  r e l e v a n t  a r e  t h e  o n e  a n d  o n e - h a l f  y e a r s  i n  w h i c h  I  w a s  t h e  

s e n i o r  s c i e n c e  d i r e c t o r  f o r  t h e  U n i v e r s i t y  o f  A l a s k a  F o u n d a t i o n ;  i n  t h a t  

p e r i o d  I  p a r t i c i p a t e d  i n  t h e  w o r k  r e p o r t e d  i n  t h e  d o c u m e n t  e n t i t l e d  "A 

C h a l l e n g e  t o  A l a s k a . "  I  b e l i e v e  my b a c k g r o u n d  p r o v i d e s  a  u s e f u l  p e r s p e c t i v e  

o n  how r e s e a r c h  c a n  b e  a n d  o f t e n  i s  u s e d  f o r  p r a g m a t i c  a n d  e c o n o m ic  p u r p o s e s  

a s  w e l l  a s  som e o f  t h e  m a j o r  r e s e a r c h  n e e d s  t h a t  f a c e  A l a s k a .  A l t h o u g h  I  am 

t h e  d e p u t y  d i r e c t o r  o f  t h e  A r c t i c  E n v i r o n m e n t a l  I n f o r m a t i o n  a n d  D a t a  C e n t e r  

(A E ID C ) , U n i v e r s i t y  o f  A l a s k a ,  a n d  I  w o r k  d i r e c t l y  v / i t h  t h e  U . S .  A r c t i c  

R e s e a r c h  C o m m i s s i o n ,  t h i s  s t a t e m e n t  i s  s o l e l y  my own a n d  d o e s  n o t  n e c e s s a r i l y  

r e f l e c t  t h e  v i e w s  o f  o u r  c e n t e r ,  t h e  U n i v e r s i t y  o f  A l a s k a ,  o r  t h e  U . S .  A r c t i c  

R e s e a r c h  C o m m i s s i o n .

B e f o r e  a d v a n c i n g  some s p e c i f i c  t h o u g h t s  a b o u t  t h e  l e g i s l a t i o n  b e i n g  

c o n s i d e r e d  b y  y o u r  c o m m i t t e e ,  some c o m m en t s  p e r t a i n i n g  t o  r e s e a r c h ,  v i e w s  o n
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i t s  i m p o r t a n c e ,  a n d  p r o g r a m s  e l s e w h e r e  i n  t h e  n a t i o n  w h i c h  f o s t e r  r e s e a r c h  a r e  

i n  o r d e r  t o  l a y  a  f o u n d a t i o n  f o r  my r e c o m m e n d a t i o n s .

0 R e s e a r c h  i s  o f t e n  c o n s i d e r e d  t o  b e  c o m p r i s e d  o f  tw o  t y p e s  o f  e n d e a v o r ,  

b a s i c  a n d  a p p l i e d  r e s e a r c h .  T h e  f o r m e r  c o m p r i s e s  w o r k  t o  i n c r e a s e  m a n ' s  

k n o w l e d g e  a n d  u n d e r s t a n d i n g  o f  n a t u r a l  p h en om en a  a n d  hum an  i n t e r a c t i o n s .  

T h e  l a t t e r  i s  a  t e r m  u s e d  t o  d e s c r i b e  p r a g m a t i c  e f f o r t s  t o  s o l v e  p r o b l e m s  

a n d  e m p lo y  t h e  p r o d u c t s ,  p r o c e s s e s ,  o r  s y s t e m s  d e v e l o p e d  f r o m  e x i s t i n g  

k n o w l e d g e  f o r  e c o n o m ic  b e n e f i t  o r  t h e  w e l l - b e i n g  o f  i n d u s t r y ,  t h e  

g o v e r n m e n t ,  a n d / o r  p e o p l e .  B o t h  t y p e s  o f  r e s e a r c h  a r e  n e e d e d  i n  A l a s k a .

0 E x c e p t  f o r  c e r t a i n  t e c h n o l o g y  t r a n s f e r  a c t i v i t i e s  e v e n  a p p l i e d  r e s e a r c h  

t a k e s  s i g n i f i c a n t  a m o u n t s  o f  t im e  b e f o r e  t a n g i b l e  r e s u l t s  a r e  a p p a r e n t ;  

f o r  e x a m p l e ,  f i v e  t o  t e n  y e a r s  m ay  p a s s  b e t w e e n  o n s e t  o f  a n  a p p l i e d  

r e s e a r c h  p r o j e c t  a n d  a c h i e v e m e n t  o f  s i g n i f i c a n t  e c o n o m ic  b e n e f i t s .

° E c o n o m ic  c r  p r a g m a t i c  s u c c e s s ,  e v e n  i n  a p p l i e d  r e s e a r c h ,  i s  u n c e r t a i n .  

P e r h a p s  o n e  p r o j e c t  i n  t e n  w i l l  r e s u l t  i n  a  l a r g e  p a y o f f ,  w h i l e  tw o  i n  

t e n  m ay  p r o v i d e  a c c e p t a b l e  e c o n o m i c  o r  o t h e r  v a l u e d  b e n e f i t s .  T h e  

r e m a i n d e r  l i k e l y  p r o d u c e d  u s e f u l  s c i e n t i f i c  a n d  t e c h n i c a l  r e s u l t s  b u t  a r e  

o t h e r w i s e  n o t  d i r e c t l y  v i a b l e .

° B a s i c  r e s e a r c h  i s  o f t e n  d o n e  i n  u n i v e r s i t i e s .  N o n p r o f i t ,  f o r - p r o f i t ,  

i n d u s t r y ,  a n d  n a t i o n a l  l a b o r a t o r i e s  a s  w e l l  a s  s p e c i a l  m u l t i d i s c i p l i n a r y  

c e n t e r s  w i t h i n  some u n i v e r s i t i e s  c o m p r i s e  t h e  w o r l d  c f  a p p l i e d  r e s e a r c h .  

Some f o c u s  t h e i r  w o r k  o n  o n e  o r  tw o  a r e a s ,  w h i l e  o t h e r s  p u r s u e  a  w i d e r  

s p e c t r u m  o f  a c t i v i t y .  T h e  s p a w n i n g  o f  s m a l l  n o n p r o f i t  a n d  f o r - p r o f i t  

r e s e a r c h  o r g a n i z a t i o n s  i s  o n e  s t e p  i n  t h e  d i v e r s i f i c a t i o n  p r o c e s s .

0 A t  t h e  p r e s e n t  t i m e  43 o f  t h e  50 s t a t e s  h a v e  p r o g r a m s  t o  s t i m u l a t e  

r e s e a r c h .  E m p h a s i s  on  t h e  a c q u i s i t i o n  a n d  a p p l i c a t i o n  o f  n ew  k n o w l e d g e  

i s  o f  i n t e r e s t ,  b e c a u s e  t h e y  l e a d  t o  e c o n o m ic  d i v e r s i f i c a t i o n  a n d  new
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j o b s .  Some o f  t h e  m o re  s u c c e s s f u l  p r o g r a m s  a r e  f o u n d  i n  M a s s a c h u s e t t s ,  

N o r t h  C a r o l i n a ,  O h i o ,  P e n n s y l v a n i a ,  a n d  T e x a s .

° T h e  U . S .  A r c t i c  R e s e a r c h  C o m m i s s i o n  p l a n s  t o  v i s i t  J u n e a u  i n  e a r l y  M a r c h .  

A s i g n i f i c a n t  c o n s i d e r a t i o n  i n  i t s  t i m i n g  i s  p e n d i n g  l e g i s l a t i o n  t o  

e s t a b l i s h  a n  A l a s k a  S c i e n c e  a n d  T e c h n o l o g y  F o u n d a t i o n .  T h e  C o m m i s s i o n  

e x p e c t s  t o  m e e t  w i t h  t h e  g o v e r n o r ,  c o m m i t t e e s  o f  t h e  l e g i s l a t u r e  a n d  t h e  

J u n e a u  p u b l i c  t o  s u p p o r t  t h e  c o n c e p t  e m b o d ie d  i n  c u r r e n t  l e g i s l a t i o n .  

T h e  C o m m i s s i o n  b e l i e v e s  a  r e s e a r c h  f o u n d a t i o n  w o u l d  p r o v i d e  a  m e a n s  o f  

b r o a d e n i n g  t h e  b a s e  o f  w e l l - q u a l i f i e d  r e s e a r c h  s c i e n t i s t s  a n d  e n g i n e e r s  

a j i d  a c q u i r i n g  a  b e t t e r  u n d e r s t a n d i n g  o f  p h y s i c a l ,  b i o l o g i c a l ,  s o c i a l  a n d  

m e d i c a l  p h en om en a  i n  t h e  N o r t h .  H a v i n g  a n  A l a s k a  S c i e n c e  a n d  T e c h n o lo g y  

F o u n d a t i o n  i s  n o t  c o n s i d e r e d  a s  a  g a m b i t  t h a t  w o u l d  l e s s e n  w o r k  on  

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

C om m en ts  o n  P r o p o s e d  L e g i s l a t i o n

B e c a u s e  a n  A l a s k a  S c i e n c e  a n d  T e c h n o l o g y  F o u n d a t i o n  c o u l d  p l a y  a  v e r y  

i m p o r t a n t  r o l e  i n  d i v e r s i f y i n g  t h e  e c o n om y  o f  t h e  s t a t e  a n d  p r o v i d i n g  a  b e t t e r  

f u t u r e  f o r  i t s  r e s i d e n t s ,  I  s u p p o r t  t h e  c o n c e p t s  b e h i n d  HB 390 a n d  HB 391. 

S e v e r a l  c h a n g e s  a r e  n e e d e d ,  h o w e v e r ,  t o  f i n e  t u n e  t h e  w o r d i n g  i n  t h o s e  b i l l s  

t o  e n s u r e  t h e  f o u n d a t i o n  i s  p r a c t i c a l ,  w o r k a b l e ,  a n d  h a s  a  w e l l - d e f i n e d  

m i s s i o n .  A m en dm en t s  t o  a c h i e v e  t h e  f o l l o w i n g  w o u l d  m e e t  t h o s e  o b j e c t i v e s ;

0 O r g a n i z a t i o n  a n d  R e p o r t a b i l i t y . P l a c i n g  t h e  p r o p o s e d  f o u n d a t i o n  w i t h i n  

a n y  e x i s t i n g  d e p a r tm e n t  c o u l d  m ak e  i t  a  p o l i t i c a l  f o o t b a l l .  W h a t  i s  

n e e d e d  i s  a  p u b l i c  c o r p o r a t i o n  s i m i l a r  t o  t h e  A l a s k a  R a i l r o a d .  

C o n s i d e r a b l e  a u t o n o m y  i s  r e q u i r e d  s o  t h a t  g o o d  s c i e n c e  a n d  t e c h n o l o g y  

r a t h e r  t h a n  o t h e r  a g e n d a s  g o v e r n  t h e  p r e p a r a t i o n  o f  p r i o r i t i e s ,  

c o n s i d e r a t i o n  o f  p r o p o s a l s ,  t h e  d i s t r i b u t i o n  o f  f u n d s  a n d  e v a l u a t i o n s  o f
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p e r f o r m a n c e  a n d  r e s u l t s .  T h e r e  a r e  a l w a y s  l e g i s l a t i v e  a n d  a d m i n i s t r a t i v e  

p r o c e d u r e s  t o  d i s e s t a b l i s h  s u c h  a  b o d y  i f  i t  v i o l a t e s  t h e  t r u s t  p l a c e d  i n  

i t .

0 F o c u s  a n d  I n t e r e s t s . L a n g u a g e  s h o u l d  b e  i n c l u d e d  i n  t h e  l e g i s l a t i o n  t o  

c l e a r l y  f o c u s  t h e  f o u n d a t i o n ' s  a t t e n t i o n  on  A l a s k a n  p r o b l e m s  a n d  

i n t e r e s t s .  T h e r e  a r e  p a r a l l e l  f e d e r a l  a n d  n a t i o n a l  i n t e r e s t s  i n  c e r t a i n  

p a r t s  o f  t h e  s t a t e  a n d  i n  c e r t a i n  s c i e n t i f i c  f i e l d s .  T h e r e  s h o u l d  b e  no  

w o r d i n g  t o  g i v e  t h e  i m p r e s s i o n  t h a t  A l a s k a n  d o l l a r s  m i g h t  b e  s p e n t  t o  

s o l v e  f e d e r a l / n a t i c n a l  p r o b l e m s .  We h a v e  m o re  t h a n  e n o u g h  o f  o u r  own 

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

f e d e r a l  g o v e r n m e n t .

° G o v e r n i n g  B o a r d . C o n s i d e r a b l e  c a r e  i n  d e f i n i n g  t h e  l e n g t h  o f  t e r m s  a n d  

c a t e g o r i z i n g  q u a l i f i c a t i o n s  f o r  m e m b e r s h ip  i s  n e e d e d .  F i r s t ,  t h e  t e r m s  

s h o u l d  r u n  f o r  s i x ,  r a t h e r  t h a n  f o u r  y e a r s .  We n e e d  s t a b i l i t y  a n d  

c o n s i d e r a b l e  i n s u l a t i o n  f r o m  p o l i t i c a l  p r o c e s s e s .  S e c o n d ,  p l a c i n g  

e x c l u s i o n a r y  l a n g u a g e  i n  t h e  b i l l  l i m i t i n g  t h e  n u m b e r  o f  p e o p l e  f r o m  

A l a s k a n  u n i v e r s i t i e s  t o  o n e  w i l l  h e l p  a l l a y  p u b l i c  f e a r s  a b o u t  t h e  

c r e a t i o n  o f  a  b a c k d o o r  f u n d i n g  m e c h a n i sm  f o r  u n i v e r s i t i e s .  F u r t h e r ,  a t  

l e a s t  o n e  b o a r d  m em be r  s h o u l d  come f r o m  e a c h  o f  t h e  f o l l o w i n g  b a s i c  

i n d u s t r i e s :  (a )  o i l  a n d  g a s ,  (b) f i s h e r i e s ,  ( c )  m i n i n g  a n d  m i n e r a l s ,  a n d

(d) f o r e s t r y / f o r e s t  p r o d u c t s .  N o m in e e s  f r o m  t h o s e  s e c t o r s  may o r  m ay  n o t  

b e  s c i e n t i s t s  o r  e n g i n e e r s .  We n e e d  so m eo n e  f r o m  o u t s i d e  t h e  s t a t e  on  

t h e  b o a r d ;  o n e ,  n o t  t w o .  A d r a f t  v e r s i o n  o f  t h i s  b i l l  h a d  t h e  s p e a k e r  o f  

t h e  h o u s e  a n d  t h e  p r e s i d e n t  o f  t h e  s e n a t e  n a m in g  o n e  m em be r  e a c h .  I  h o p e  

s u c h  w o r d i n g  i s  n o t  r e i n s e r t e d  b e c a u s e  n a m in g  o n e  mem be r e a c h  c o u l d  

i n v o l v e  t h e  l e g i s l a t u r e  i n  a d m i n i s t r a t i v e  m a t t e r s .  I t  s e e m s  t o  me t h a t
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b o t h  b o d i e s  w o u l d  w i s h  c o  b e  i n  a  p o s i t i o n  t o  o v e r v i e w  o p e r a t i o n s .  

E n t a n g l e m e n t s  c o u l d  m ake  t h a t  a  m o re  d i f f i c u l t  p r o c e s s .

° A p p l i e d  a n d  B a s i c  R e s e a r c h . O u r  u n i v e r s i t y  r e s e a r c h  a p p a r a t u s  i s  

g e n e r a l l y  g e a r e d ,  w i t h  a  f e w  e x c e p t i o n s  s u c h  a s  t h e  A r c t i c  E n v i r o n m e n t a l  

I n f o r m a t i o n  a n d  D a t a  C e n t e r  (A E ID C ) , t o  u n d e r t a k e  b a s i c  r e s e a r c h .  A 

b a s i c  e m p h a s i s  i s  n o r m a l l y  t h e  r o l e  o f  m o s t  u n i v e r s i t i e s .  G e t t i n g  new  

p r o d u c t s ,  p r o c e s s e s ,  a n d  e q u i p m e n t  i n t o  t h e  m a r k e t  r e q u i r e s  a p p l i e d  

r e s e a r c h .  T h a t  t y p e  o f  w o r k  i s  o f t e n  d o n e  b y  p r i v a t e  g r o u p s  a n d  

n o t - f o r - p r o f i t  r e s e a r c h  i n s t i t u t e s  a n d  o c c a s i o n a l l y  s p e c i a l ,  

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

u s e d  i n  t h e  b i l l  w i l l  c l e a r l y  c a l l  f o r  b o t h  t y p e s  o f  r e s e a r c h  a n d  l e a v e  

t h e  d o o r  o p e n  f o r  p a r t i c i p a t i o n  t o  t h e  p r i v a t e  s e c t o r  a n d  n o n p r o f i t  

o r g a n i z a t i o n s  a s  w e l l  a s  u n i v e r s i t i e s .

W o r d i n g  c h a r g i n g  t h e  f o u n d a t i o n  w i t h  r e s p o n s i b i l i t y  t o  s u p p o r t  t e c h n o l o g y  

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

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

t r a n s f e r ,  I  m ean d e m o n s t r a t i o n  a n d  a p p l i c a t i o n s  r e s e a r c h .  I t  i s  f a r  

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

r e p o r t s ,  t a l k i n g  w i t h  i n t e r e s t e d  p e o p l e  a n d  a c c e s s i n g  f i l e s  v i a  c o m p u t e r  

l i n k a g e s .

° L i m i t s  on  S i z e  o f  G r a n t s . C u r r e n t  w o r d i n g  c a l l i n g  f o r  h a l f  t h e  g r a n t s  

f r o m  t h e  f o u n d a t i o n  t o  b e  $100,00 o r  l e s s  i s  u n n e c e s s a r i l y  r e s t r i c t i v e .  

F i r s t ,  t h e r e  may b e  f e w e r  t e c h n i c a l l y  s o u n d  p r o p o s a l s  i n  a n y  o n e  y e a r  

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

p r o j e c t s  c o s t i n g  m o re  m o n e y .  S e c o n d ,  i n f l a t i o n  d e g r a d e s  t h e  d o l l a r ' s  

p u r c h a s i n g  p o w e r .  H a n g in g  a  s p e c i f i c  v a l u e  on  a  p r o g r a m  s u c h  a s  t h i s
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c r e a t e s  h o u s e k e e p i n g  p r o b l e m s  f o r  f u t u r e  l e g i s l a t u r e s  u n l e s s  t h o s e  

d o l l a r s  a r e  i n d e x e d .

0 T he  E n d o w m e n t . A s  a  m a t t e r  o f  p e r s o n a l  p h i l o s o p h y ,  I  b e l i e v e  t h e  

l e g i s l a t u r e  s h o u l d  l o a n  t h e  f o u n d a t i o n  a  sum  f o r  o n l y  12-15 y e a r s .  I f  a  

s u b s t a n t i a l  a m o u n t  ( s a y  $75-100 m i l l i o n )  w e r e  p r o v i d e d  i n i t i a l l y ,  t h e  

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

e a c h  y e a r  t o  b u i l d  i t s  own b a s e  o f  s u p p o r t  w h i l e  a c t i v e l y  s o l i c i t i n g  

f u n d s  f r o m  o t h e r  s o u r c e s  t o  b u i l d  a n  e n d ow m e n t  t o  p r o v i d e  l o n g - t e r m  

s t a b i l i t y  f o r  r e s e a r c h  f u n d i n g .  T he  p u b l i c  s h o u l d  b e  m uch  m o re  i n c l i n e d  

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

15 y e a r s  t h a n  p e r m a n e n t l y  a l l o c a t i n g  i t  t o  t h e  f o u n d a t i o n .  I n  f a c t ,  t h i s  

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

P e rm a n e n t  F u n d  m o n i e s .

I n  s u m m a r y ,  I  h a v e  g i v e n  i n f o r m a t i o n  o n  t h e  im p o r t a n c e  o f  r e s e a r c h ,  t h e  

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

a p p l i c a t i o n  a n d  some p r o c e s s e s  b y  w h i c h  r e s e a r c h  l e a d s  t o  d i v e r s i f i c a t i o n .  

A l s o ,  I  p r e s e n t e d  i d e a s  o n  m e t h o d s  t o  s t r e n g t h e n  a n d  m ake  w o r k a b l e  t h e  c o n c e p t  

o u t l i n e d  i n  HB 390 a n d  w h i c h  w o u l d  b e  f u n d e d  b y  HB 391.

Thank you fo r  t h i s  o p p o r tu n i ty  to  express  my views.

%
1*
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* . I
AN ECONO M I S T ' S  V I E W  OF THE PROPOSED AUASKA SCIENCE F O U N D A T I O N  

David M. Reaume, February 22, 1988

In a review of the p rofes s i o n a l  literature on the r e l a t i o n s h i p  between 

research and d e v e l o p m e n t  e x pe nditure and economic growth, M orton Kamien 

and Nancy Shwartz of N o r t h w e s t e r n  U n i v e r s i t y ' s  grad uate school of 

m a n a g e m e n t  had this to say: ''All of the evidence at the level of the 

firm, industry, and e c onomy indicates that the c o n t r i b u t i o n  of R&D to 

economic growth and p r o d u c t i v i t y  is positive, significant, and high.''

- [JOURNAL OF ECONOMIC LITERAT URE, Vol. XIII, No.1, page 11 (1975)]

No t h i n g  that has hap pened since their survey was co nducted has changed 

that conclusion. The present consensus opinion among p r o f e s s i o n a l s  who 

have studied the issue is that the gross social rate of return to R&D 

expend i t u r e  lies between 30% and 50%; where by ''gross social return'' 

is meant the profits of the innovator plus any profits which accrue 

to imitators or which can b* directly  attributed to the use of the 

i n n o v a t i o n .

A q u e stion i mmediate ly arises. Can a government funded and managed R&D 

p r ogr am be expected to p e rfor m as well as the average of those which 

have been shown to yield such large gross social rates of return ? In 

the body of this report I will address two aspects of this q u e stio n of 

interest to those who wish to judge the merits of the proposed Alaska 

Science Foundation. (1) Why should state gover nment involve itself in 

R&D; and (2) What can Alaska expect to realize in the form of a return 

on its investment in R&D ?

Alaska Economics, Inc.
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• W H Y  S H O U L D  S T A T E  G O V E R N M E N T  G E T  I N V O L V E D  ?

T h e r e  a r e  f i v e  j u s t i f i c a t i o n s  f o r  A l a s k a  s t a t e  g o v e r n m e n t  i n v o l v e m e n t  i n  an R&D p r o g r a m  a i m e d  a t  b r o a d e n i n g  o u r  e c o n o m i c  b a s e :  ( 1 )  t h e  w i d e s p r e a d  s h a r i n g  o f  r i s k  and t h e r e b y  i t s  e f f e c t i v e  r e d u c t i o n ;  ( 2 )  t h e  p o s s i b i l i t y  t h a t  i n d u s t r i e s  i m p o r t a n t  t o  A l a s k a ' s  f u t u r e  c a n n o t  o r  w i l l  n o t  o p t i m a l l y  i n v e s t  i n  R&D; ( 3 )  t h e  t e n d e n c y  t o w a r d s  u n d e r  i n v e s t ­ment  i n  R&D by t h e  p r i v a t e  s e c t o r  t h a t  f o l l o w s  f r o m  t h e  i n a b i l i t y  o f  i n n o v a t o r s  t o  c a p t u r e  a l l  o f  t h e  r e w a r d s  o f  t h e i r  i n n o v a t i o n s ;  ( 4 )  t h e  .  d e s i r e  on t h e  p a r t  o f  some p l a y e r s  t o  p r o t e c t  t h e i r  i n v e s t m e n t s  i n  w h a t  may be o b s o l e t e  s k i l l s  and t e c h n o l o g y ;  and ( 5 )  g o v e r n m e n t ' s  a c c e p t e d  r o l e  a s  g u a r d i a n  o f  t h e  i n t e r e s t s  o f  t h e  u n r e p r e s e n t e d ,  i n  t h i s  c o n t e x t  f u t u r e  A l a s k a n s .
( 1 )  R I S K  S P R E A D I N G / R E D U C T I O N —  I n v e s t m e n t  i n  r e s e a r c h  & d e v e l o p m e n t  e v e n  u n d e r  i d e a l  c i r c u m s t a n c e s  i s  r i s k y .  A l t h o u g h  t h e  a v e r a g e  ( mea n)  r e t u r n  may be a s  h i g h  a s  50 p e r c e n t ,  t h e  v a r i a n c e  o f  r e t u r n s  i s  a l s o  h i g h ,  p o s s i b l y  c o m p a r a b l e  t o  t h e  v a r i a n c e  o f  r e s u l t s  i n  o i l  e x p l o r a t i o n .  I n  o t h e r  w o r d s ,  t h e  R&D e q u i v a l e n t  o f  f i n d i n g  a d r y  h o l e  i s  a v e r y  common e x p e r i e n c e .  G o v e r n m e n t  f u n d i n g  o f  R&D h e l p s  t o  s p r e a d  t h e  l o s s e s  f r o m  R&D d r y  h o l e s  o v e r  a l a r g e r  number o f  p l a y e r s .  T h i s  h a s  t h e  e f f e c t  o f  m a k i n g  more a t t r a c t i v e  many a c t u a r i a l l y  s o u n d  b u t  r i s k y  R&D p l a y s  t h a t  m i g h t  o t h e r w i s e  be l e f t  u n e x p l o i t e d .  I f  t h e  a d d i t i o n a l  p l a y e r s  s t a n d  t o  b e n e f i t  f r o m  t h e  R&D,  t h e i r  p a r t i c i p a t i o n  may be j u s t i f i e d .( 2 )  I N D U S T R I E S  IMPORTANT TO ALASKA ARE AT THE BOTTOM OF THE '&D P I L E  —  New p r o d u c t s  and b e t t e r  w a y s  o f  p r o d u c i n g  e x i s t i n g  p r o d u c t s  w i l l  be f o u n d  o n l y  i f  t h e y  a r e  s o u g h t .  A l a s k a ' s  n o n - o i l  w o r k h o r s e  i n d u s t r i e s  a r e  n e a r  t h e  b o t t o m  o f  t h e  n a t i o n a l  l a d d e r  i n  t e r m s  o f  R&D e x p e n d i t u r e  m e a s u r e d  e i t h e r  a s  a p e r c e n t  o f  s a l e s ,  a s  a p e r c e n t  o f  p r e - t a x  p r o f i t s ,  o r  p e r  e m p l o y e e .  F o r  e x a m p l e ,  i n  1985 t h e  P e t a l s  and m i n i n g  i n d u s t r y  s p e n t  o n l y  1 . 5  p e r c e n t  o f  s a l e s  on R&D,  c o m p a r e d  t o  4 , 1  p e r c e n t  f o r  t h e  a e r o s p a c e  i n d u s t r y ,  3 . 5  p e r c e n t  f o r  t h e  a u t o m o b i l e  i n d u s t r y ,  7 . 3  p e r c e n t  f o r  t h e  d r u g  i n d u s t r y ,  a nd 4 . 4  p e r c e n t  f o r  t h e  e l e c t r o n i c s  i n d u s t r y .  The f o o d  & b e v e r a g e  i n d u s t r y  n a t i o n a l l y  s p e n t  an e v e n  l o w e r  p e r c e n t  o f  s a l e s  on R&D t h a n  d i d  m e t a l s  and m i n i n g  ( 0 . 8  p e r c e n t ) .  F o r  w h a t e v e r  r e a s o n ,  ( a s h o r t a g e  o f  f u n d s  i s  l i k e l y  p a r t  o f  t h e  a n s w e r ) ,  we c a n n o t  e x p e c t  A l a s k a ' s  e x i s t i n g  b a s i c  i n d u s t r i e s  t o  p r o v i d e  t h e  p r o d u c t  and p r o c e s s  i n n o v a t i o n s  n e e d e d  i f  A l a s k a  i s  t o  p r o s p e r .( D a t a  f r o m  S t a n d a r d  & P o o r ' s  C o m p u s t a t  S e r v i c e s  a s  p u b l i s h e d  a n n u a l l y  i n  BUSINESSWEEK m a g a z i n e ' s  R&D S c o r e b o a r d . )



‘ *(3)  INNOVATORS CANNOT CAPTURE ALL OR MOST OF THE REWARDS—  I t  a p p e a r s  f r o m  t h e  r e s e a r c h  c o n d u c t e d  o v e r  t h e  p a s t  t w e n t y  y e a r s  t h a t  b e t w e e n  o n e - t h i r d  and t w o - t h i r d s  o f  t h e  p r o f i t s  d i r e c t l y  a t t r i b u t a b l e  t o  an i n n o v a t i o n  a r e  t y p i c a l l y  c a p t u r e d  by  i m i t a t o r s  and by o t h e r s ,  and n o t  by t h e  p e r s o n  o r  f i r m  m a k i n g  t h e  b r e a k t h r o u g h .  What  t h i s  m e a n s  i s  t h a t  many a d v a n c e s  t h a t  a r e  e x p e c t e d  t o  p r o d u c e  mor e  t h a n  a d e q u a t e  t o t a l  p r o f i t s  a r e  n o t  p u r s u e d  i f  t o o  l a r g e  a f r a c t i o n  o f  t h e  t o t a l  c a n  be c a p t u r e d  by p a r t i e s  o t h e r  t h a n  t h e  i n n o v a t o r .  T h e  p a t e n t  s y s t e m  i s  an i m p e r f e c t  g u a r a n t o r  o f  p r o p e r t y  r i g h t s .  I f  many A l a s k a  p l a y e r s  g a i n  f r o m  a s i n g l e  i n n o v a t o r ' s  b r e a k t h r o u g h ,  s t a t e  g o v e r n m e n t  f u n d i n g  may be n e e d e d  t o  a s s u r e  t h a t  g o o d  p r o j e c t s  w i t h  d i s p e r s e d  b e n e f i t s  f i n d  t h e i r  way o n t o  t h e  R&D a g e n d a .( 4 )  ENTRENCHED I N D U S T R I E S  MAY S U P P R E S S  R&D IN ORDER TO PROTECT E X I S T I N G  INV E S TME NT S —  T h i s  i s  a n o t h e r  way o f  s a y i n g  t h a t  t h e  g o a l s  o f  c o m p a n i e s  d o i n g  b u s i n e s s  i n  A l a s k a  n e e d  n o t  i n c l u d e  g r o w t h  and e x p a n s i o n  i f  t h e  r i s k  t o  e x i s t i n g  p r o d u c t s  and t e c h n o l o g y  i s  p e r c e i v e d  a s  g r e a t .  I n  s u c h  c a s e s  new p r o d u c t s  may be much d e l a y e d  o r  may be d e v e l o p e d  by o t h e r sa t  some c o s t  i n  t e r m s  o f  m i s s e d  A l a s k a  o p p o r t u n i t i e s .  S a t i s f a c t i o n  w i t h  t h e  s t a t u s  quo and m i s - e s t i m a t i o n  o f  p o t e n t i a l  demand h a v e  b e e n  i d e n t ­i f i e d  a s  o t h e r  r e a s o n s  why R&D may be s u p p r e s s e d .  ( E x a m p l e s  on r e q u e s t . )( 5 )  GOVERNMENT HAS A S P E C I A L  O B L I G A T I O N  TO FUTURE A L AS KA NS —  F u t u r e  c i t i z e n s  a r e  t h e  s p e c i a l  c o n c e r n  o f  g o v e r n m e n t ,  o r  a t  l e a s t  h a v e  b e e n  c o n s i d e r e d  so a t  m o s t  t i m e s  i n  U . S .  h i s t o r y .  O p e r a t i o n a l l y ,  t h i s  m e a n s  t h a t  g o v e r n m e n t  i n  i t s  r o l e  o f  g u a r d i a n  o f  t h e  i n t e r e s t s  o f  t h e  u n ­r e p r e s e n t e d  s h o u l d  be  s o me w h a t  more f o r w a r d  l o o k i n g  t h a n  a c i t i z e n  c o n c e r n e d  s o l e l y  w i t h  h i s  o r  h e r  own f u t u r e .  I n  t h e  c o n t e x t  o f  o u r  d i s c u s s i o n  o f  t h e  m e r i t s  o f  t h e  p r o p o s e d  A l a s k a  S c i e n c e  F o u n d a t i o n ,  t h i s  me a n s  t h a t  t h e  l o n g  l e a d  t i m e s  i n h e r e n t  i n  R&D p r o c e s s e s  s h o u l d  n o t  w e i g h  h e a v i l y  a g a i n s t  e n d o w i n g  t h e  F o u n d a t i o n .
WHAT RATE OF RETURN CAN BE EXPECTED ON AN INVESTMENT I N R&D ?
Th e  c o n s e n s u s  i s  t h a t  i n  t h e  l o n g  r u n  t h e  mean g r o s s  s o c i a l  r e t u r n  t o  i n v e s t m e n t  i n  r e s e a r c h  and d e v e l o p m e n t  l i e s  b e t w e e n  30 p e r c e n t  and 50 p e r c e n t .  O f  c o n s i d e r a b l e  i m p o r t a n c e  i s  t h e  g e n e r a l l y  a c c e p t e d  f a c t  t h a t  t h e r e  i s  a g r e a t  d e a l  o f  v a r i a t i o n  a c r o s s  p r o g r a m s ,  and f o r  a g i v e n  p r o g r a m  o v e r  t i m e .  An i n v e s t m e n t  i n  R&D i s  r i s k y  and a c k n o w l e d g e d  t o  be s o .  Many w e l l  d e s i g n e d  and w e l l  i m p l e m e n t e d  R&D p r o g r a m s  show z e r o  or  n e g a t i v e  r e t u r n s  on i n v e s t m e n t .  I t  i s  e x p e c t e d  t h a t  t h e r e  w i l l  be n u m e r o u s  f a i l u r e s  b e f o r e  a s u c c e s s  i s  a c h i e v e d ,  j u s t  a s  i t  i s  e x p e c t e d



t h a t  ?n o i l  c o m p a n y  w i l l  d r i l l  many d r y  h o l e s  f o r  e v e r y  d i s c o v e r y .(An e x c e l l a n t  summary o f  r e s e a r c h  i n t o  t h e  i m p a c t  o f  R&D on g r o w t h  i s  TECHNOLOGY,  L A B O R ,  AND ECONOMIC P O T E N T I A L ,  by  R o g e r  E .  B r i n n e r ,  D a t a  R e s o u r c e s ,  I n c o r p o r a t e d  S t u d y  N o .  2 9 . )
I n  m a j o r  p i e c e  o f  r e s e a r c h  c o n d u c t e d ,  f o r  t h e  N a t i o n a l  B u r e a u  o f  E c o n o m i c  R e s e a r c h ,  J o h n  K e n d r i c k  and E l i o t  G r o s s m a n  had t h i s  t o  s a y :
’ ’ Th e  m o s t  i m p o r t a n t  d e t e r m i n a n t  o f  p r o d u c t i v i t y  g r o w t h  i s  w h a t  D e n i s o n  c a l l s  ' a d v a n c e s  i n  k n o w l e d g e 1- t e c h n o l o g i c a l  and o r g a n i z a t i o n a l -  a s  a p p l i e d  i n  p r o d u c t i o n .  I t  r e s u l t s  f r o m  c o s t - r e d u c i n g  i n n o v a t i o n s  i n  t h e  ways  and m e a n s  o f  p r o d u c t i o n . ' '  ( P R O D U C T I V I T Y  I N  THE UNITED S T ATE S  ' T R E N D S  AND C Y C L E S ,  J o h n s  H o p k i n s  U n i v e r s i t y  P r e s s ,  1 9 8 0 ,  p a g e  16)

O f  t h e  30 p e r c e n t  t o  50 p e r c e n t  mean g r o s s  r e t u r n  on R&D i n v e s t m e n t  a b o u t  o n e - t h i r d  t o  two t h i r d s  i s  t y p i c a l l y  c a p t u r e d  by t h e  i n v e s t o r  w i t h  t h e  r e m a i n d e r  a c c r u i n g  t o  o t h e r  p l a y e r s .  The  IBM c o m p a n y  b e n e f i t e d  g r e a t l y  f r o m  p r i o r  i n v e s t m e n t s  by  A p p l e  C o m p u t e r .  O t h e r  c o m p a n i e s ,  some o u t s i d e  o f  t h e  U n i t e d  S t a t e s ,  b e n e f i t  f r o m  t h e  d e v e l o p m e n t s  p i o n e e r e d  by A p p l e  and by I B M .  I n  p r i n c i p l e  t h e r e  e x i s t  many i n n o v a t i o n s  w i t h  a more t h a n  a d e q u a t e  g r o s s  s o c i a l  r e t u r n  on i n v e s t m e n t  w h i c h  . w i l l  n o t  come t o  m a r k e t  o r  w h i c h  w i l l  be d e l a y e d  f o r  some t i m e  b e c a u s e  t h e  i n n o v a t o r  c a n n o t  c a p t u r e  e n o u g h  o f  t h e  r e t u r n .
T r a n s l a t e d  i n t o  d i r e c t  i m p a c t s  on A l a s k a  t h e s e  o b s e r v a t i o n s  c a n  be r e s t a t e d  i n  t h e  f o r m  o f  a s m a l l  s e t  o f  p r o p o s i t i o n s .
P r o p o s i t i o n  //1: T h e r e  a r e  no g u a r a n t e e s  t h a t  an e x p e n d i t u r e  on R&Dw i l l  h a v e  a n y  m e a s u r a b l e  i m p a c t  on t h e  A l a s k a  e c o n o m y  b e y o n d  t h e  c r e a t i o n  o f  R&D j o b s  p e r  s e .



P r o p o s i t i o n  #2:  F o r  e v e r y  $1 m i l l i o n  i n v e s t e d  i n  A l a s k a  R&D ane x p e c t e d  r e t u r n  o f  40 % on i n v e s t m e n t  m e a n s  t h a t  t h e  p o s s i b l e  o u t c o m e s  m e a s u r e d  i n  t e r m s  o f  a n n u a l  i n c o m e  c r e a t e d  c e n t e r  a r o u n d  $ 1 . 4  m i l l i o n  p e r  y e a r .
P r o p o s i t i o n  #3 :  Th e  p o t e n t i a l  f o r  a b o n a n z a  e x i s t s .  P u b l i c l y  f u n d e dR&D c o u l d  l e a d  t o  b r e a k t h r o u g h s  w i t h  v e r y  l a r g e  r a t e s  o f  r e t u r n .
A w e l l - d e s i g n e d  A l a s k a  S c i e n c e  F o u n d a t i o n  i s  a g o o d  i d e a .  On a v e r a g e ,  t h e  r e s u l t s  c a n  be e x p e c t e d  t o  be  u n e x c i t i n g  b u t  s o l i d ;  t h e  d o w n s i d e  l o s s  p o t e n t i a l  i s  m i n i m a l  ( a t  m o s t  we l o s e  t h e  i n t e r e s t  on t h e  e n d o w­m e n t ) ;  and t h e  u p s i d e  p o t e n t i a l  i s  w o r t h  r e a c h i n g  f o r .
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