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____________________________ D a t e

Mr. P r e s i d e n t :

T h e  C o m m i t t e e  o n __________________________________________ has h a d  1________________

cenctns; of p e s t i c i d e  a p p l i c a t o r s
u n d e r  c o n s i d e r a t i o n .  A m a j o r i t y  o f  the m e m b e r s  o f  the C o m m i t t e e

/ / r e c o m m e n d s  it do p a s s

r j  r e c o m m e n d s  it do n o t  pa s s

o  r e c o m m e n d s  it do pa s s  w i t h  a t t a c h e d  a m e n d m e n t ( s )

f_7  r e c o m m e n d s  it be r e p l a c e d  w i t h  CS f o r _______________________________and that

CS f o r __________________________ do pass

/ _ /  (and) r e c o m m e n d s  it be r e f e r r e d  to the ______________________________________

c o m m i t t e e

r j  r e p o r t s  it b a c k  w i t h o u t  r e c o m m e n d a t i o n  

/ 7 A N D  a t t a c h e s  a r e p o r t  o f  its I n t e n t

/ ~ 7  (other) _________________________________________________________________________________
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_______________________________  r e c o m m e n d s : _____________

________________________________ r e c o m m e n d s : _____________

r e c o m m e n d s :
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Ms. S a l l y  H a n s o n
O f f i c e  o f  S e n a t o r  J a l m a r  K o r t t u l a  
c / o  L e g i s l a t i v e  A f f a i r s  A g e n c y  
P o u c h  Y
J u n e a u ,  A l a s k a  9 9 8 1 1  

D e a r  Ms. H a n s o n :

T h a n k  y o u  for y o u r  t e l e p h o n e  c a l l  r e l a t i n g  to  t h e  s t a t u s  of 
t h e  W a s i l l a  w a t e r  s t u d y  i n c l u d e d  b y  the L e g i s l a t u r e  in the 
F Y  1977 c a p i t a l  b u d g e t  for t h i s  D e p a r t m e n t .  A s  y o u  know, t h e  
o r i g i n a l  a p p r o p r i a t i o n  w a s  for b o t h  a w a t e r  s t u d y  a n d  a sower, 
$ 3 5 , 0 0 0 ;  t h i s  w a s  r e d u c e d  by  t h e  G o v e r n o r  to  $ 1 5 , 0 0 0  for a 
w a t e r  s t u d y  only, as t h e r e  arc o t h e r  F e d e r a l  a n d  S t a t e  f u n d i n g  
s o u r c e s  a v a i l a b l e  for s e w e r  s t u d i e s .  W e  a r e  w o r k i n g  c l o s e l y  
w i t h  .lie C i t v  of  W a s i l l a  on t h i s  p r o j e c t ,  a n d  h o p e  to b e  a b l e  
to  r e l e a s e  the f u n d s  to them soon. A s  y o u  a r e  a w a r e ,  t h e r e  
h a v e  b e e n  s o m e  c h a n g e s  in the c i t y ' s  st a f f ,  a n d  t h e  n e w  s t a f f  
h a d  to b e  m a d e  f a m i l i a r  w i t h  t h i s  p r o j e c t .  W e  w i l l  p r o b a b l y  , 
h a v e  s o m e o n e  f r o m  o u r  c o n s t r u c t i o n  g r a n t s  s t a f f  v i s i t  t h e  c i t y  
s o o n  to f i n a l i z e  p l a n s  for t h i s  p r o j e c t .  W e  w i l l  t r y  to k e e p  
y o u  i n f o r m e d  as t h i s  p r o j e c t  g o e s  al o n g .

Y o u  w i l l  r e c a l l  w e  a l s o  d i s c u s s e d  t h e  i m p a c t  o f  t h e  1972 A m e n d ­
m e n t s  to t h e  F e d e r a l  I n s e c t i c i d e ,  F u n g i c i d e  a n d  R o d e n t i c i d e  
A c t  ( F I F R A ) . As  1 m e n t i o n e d ,  F I F R A  r e q u i r e s  t h a t  H P  A  c l a s s i f y  
a l l  p e s t i c i d e s  a n d  p e s t i c i d a l  p r o d u c t s  as b e i n g  for " g e n e r a l "  
o r  for " r e s t r i c t e d "  use. G e n e r a l  u s e  p e s t i c i d e s  a r e  to be 
t h o s e  w h i c h  are r e l a t i v e l y  s a f e  for u s e  by  t h e  g e n e r a l  p u b l i c .  
R e s t r i c t e d  use* p e s t i c i d e s  a r e  to b e  t h o s e  w h i c h  a r e  d e e m e d  too 
d a n g e r o u s  f o r  u n t r a i n e d  p e r s o n s  to use.

In o r d e r  to p u r c h a s e  or  u s e  r e s t r i c t e d  p e s t i c i d e s ,  p e r s o n s  m u _ t  
be  t r a i n e d  a n d  c e r t i f i e d  by t h e  s t a t e  in w h i c h  t h e y  p l a n  to w o r k .  
S t a t e s ,  o f  c o u r s e ,  w o u l d  t h e n  n e e d  the l e g a l  a u t h o r i t y  to 
r e q u i r e  c e r t i f i c a t i o n ,  a n d  to e s t a b l i s h  a t r a i n i n g ,  e x a m i n a t i o n ,  
a n d  c e r t i f i c a t i o n  p r o g r a m .  W h i l e  A l a s k a  lias h a d  s u c h  l egal 
a u t h o r i t y  f o r  a n u m b e r  o f  y e a r s  for c o n t r a c t ,  c o m m e r c i a l ,  a n d  
c u s t o m  a p p l i c a t o r s ,  w e  h a v e  n o  s u c h  a u t h o r i t y  o v e r  p r i v a t e

p v W v ^
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a p p l i c a t o r s .  U n d e r  E P A ' s  p r o p o s e d  r e g u l a t i o n s ,  f a r m e r s  a r e  
" p r i v a t e "  a p p l i c a t o r s  if t h e y  a p p l y  p e s t i c i d e s  o n  t h e i r  o\vn 
land. It is p r o p o s e d  th a t  the t r a i n i n g  a n d  e x a m i n a t i o n  r e q u i r e­
m e n t s  for p r i v a t e  a p p l i c a t o r s  be s i g n i f i c a n t l y  l e s s  r i g o r o u s  
t h a n  t h o s e  for c o m m e r c i a l  o r  c o n t r a c t  a p p l i c a t o r s .  If the S t a t e  
d o e s  n o t  h a v e  s u f f i c i e n t  a u t h o r i t y  to e s t a b l i s h  t h i s  as a 
p r i v a t e  a p p l i c a t o r  c e r t i f i c a t i o n  p r o g r a m ,  t h e s e  p e r s o n s  w o u l d  
n o t  be  a b l e  to p u r c h a s e  or u s e  r e s t r i c t e d  p e s t i c i d e s ,  b u t  w o u l d  
h a v e  to c o n t r a c t  w i t h  a c e r t i f i e d  c o m m e r c i a l  a p p l i c a t o r .  A s  
o n e  of  the h e r b i c i d e s  c o m m o n l y  u s e d  in A l a s k a n  a g r i c u l t u r e ,  
P r e m e r g e ,  w i l l  p r o b a b l y  be a r e s t r i c t e d  p e s t i c i d e ,  o u r  a g r i c u l­
tu r e  c o m m u n i t y  c o u l d  l o s e  a v a l u a b l e  tool, o r  b e  f o r c e d  to p a y  
a m u c h  g r e a t e r  p r i c e  for i t s  use.

A t t a c h e d  is a s i m p l e  l a n g u a g e  c h a n g e  p r o p o s a l  t h a t  t h e  A t t o r n e y  
G e n e r a l  a s s u r e s  us w o u l d  s o l v e  t h i s  p r o b l e m .  I w o u l d  a p p r e­
c i a t e  y o u r  v i e w s  on  t h i s  p r o p o s a l ,  a n d  S e n a t o r  K e r t t u l a ' s  
c o n s i d e r a t i o n  for i n t r o d u c t i o n .

C o m m i s s i o n e r

E n c l o s u r e
cc: Ms. F r a n  U l m e r
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S e n a t e  Bi ll  f'o- 13 

P r o j e c t  S u m m a r y  lotals

1 0 0  P e r s o n a l  S e r v i c e s

FV  7 7  $ 4 , 2 0 9 . 9 7

F Y  7 8  $ 4 0 , 6 5 5 . 9 5

F Y  7 9  $ 4 3 , 8 5 0 . 9 2

2 0 0  T r a v e l

F Y  7 7  $ 0

F Y  7 8  $ 2 , 3 5 0 . 0 0

F Y  7 9  $ 0

3 0 0  C o n t r a c t u r a l  S e r v ices

>v F Y  7 7  $ 0

) F Y  7 3  $ 1 , 7 0 0 . 0 0

F Y  79 $ 0

4 0 0  C o m m o d i t i e s

F Y  7 7  $ 0

F Y  7 8  $ 5 , 5 4 0 . 0 0

^ Y  7 9  $ 2 , 5 0 0 . 0 0

5 0 0  EjTLU p m e n  t,

F Y  7 7  $ 0
F Y  y g  $ 5 0 0 . 0 0

F Y  7 9  $ 0

$ 3 8 , 7 1 6 . 8 4

$ 2 , 3 5 0 . 0 0

$ 1 , 7 0 0 . 0 0

$ 8 , 0 4 0 . 0 0

$ 5 0 0 . 0 0

T O T A L $ 1 0 1 , 3 0 6 . 3 4



S e n a t e  [Jill No. 13 

A n a l y s i s  o f  F i s c a l  N o t e

FY 77  C o s t s

1 0 0  P e r s o n a l  S e r v i c e s

S e n i o r  R e s e a r c h  A s s i s t a n t  (21A)

T h i s  p o s i t i o n  w o u l d  be  e m p l o y e d  f o r  o n e  

m o n t h  p r i o r  t o  F Y  7 8  to  b e g i n  i m p l e m e n t a­

t i o n  o f  t h e  r e s e a r c h  p r o j e c t .  T h e  S e n i o r  

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

in h o r t i c u l t u r e  t e c h n o l o g y  a n d  w o u l d  be  

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

p r e p a r a t i o n ,  a n d  o t h e r  d u t i e s  as  a s s i g n e d  

by t h e  p r o j e c t  h e a d .

$ 1 , 8 9 5 . 0 0  S a l a r y  ( $ 1 , 8 9 5 . 0 0  p e r  m o n t h  

x  1 m o n t h )

 3 0 1 .31 L e a v e  A l l o w a n c e  ( 1 5 . 9 % )

$ 2 , 1 9 6 . 3 1  S u b t o t a l  

 4 3 9 . 2 6  S t a f f  B e n e f i t s  ( 20% )

$ 2 , 6 3 5 . 5 /  P o s i t i o n  T o t a l

H o r t i c u l t u r e  T r a i n e e  (11A )  ( T e m p o r a r y  H e l p )  $ 1 , 5 7 4 . 4 0

This' p o s i t i o n  w o u l d  b e  e m p l o y e d  f o r  o n p  

m o n t h  p r i o r  t o  FY  7 8  to p e r f o r m  g a r d e n i n g  

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

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

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

$ 1 , 3 1 2 . 0 0  S a l a r y  ( $ 1 , 3 1 2 . 0 0  x  1 m o n t h )

2 6 2 . 4 0  S t a f f  B e n e f i t s  ( 2 0 % )

f l  , 5 7 4 . 4 0  P o s i t i o n  T o t a l

I
$ 2 , 6 3 5 . 5 7

$4,209.97

T O T A L  FY 7 7  C O S T S $ 4 , 2 0 9 . 9 7



1Y 78 Costs

1 0 0  P e r s o n al S e r v i c e s

S e n i o r  Resea?*ch A s s i s t a n t  ( 2 1 A )  $ 3 1 , 2 0 9 . 5 5

T h i s  p o s i t i o n  w o u l d  be n e e d e d  f o r  12  m o n t h s  

to d e v e l o p  t h e  p r o j e c t .  T h e  p e r s o n  e m p l o y e d  

w o u l d  b e  a h o r t i c u l t u r e  s p e c i a l i s t  w h o  w o u l d  

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

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

a s  a s s i g n e d  b y  t h e  p r o j e c t  h e a d .

$ 2 2 , 4 4 0 . 0 0  S a l a r y  ( $ 2 , 0 4 0 . 0 0  p e r  m o n t h  

x  11. m o n t h s )

3 , 5 6 7 . 9 6  L e a v e  A l l o w a n c e  ( 1 5 . 9 %)

$ 2 6 , 0 0 7 . 9 6  S u b t o t a l  

5 , 2 0 1 . 5 9  S t a f f  B e n e f i t s  (20%)

$ 31  , 2 0 9 . & T  P o s i t i o n  T o t a l

i H o r t i c u l t u r e  T r a i n e e  ( 11 A) $ 9 , 4 4 6 . 4 0

P ( T e m p o r a r y  H e l p )

T h i s  p o s i t i o n  w o u l d  be r e s p o n s i b l e  f o r  

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

r e l a t e d  to t h e  p r o j e c t .  T h e  p e r s o n  w o u l d  

d o  m a i n t e n a n c e  d u t i e s  o f  w e e d i n g ,  c a r i n g  

f o r  p l a n t s ,  e t c .

$ 7 , 8 7 2 . 0 0  S a l a r y  ( $ 1 , 3 1 2 . 0 0  p e r  m o n t h  

x 6 m o n t h s )

1 , 5 7 4 , 4 0  S t a f f  B e n e f i t s  (20%)

$ 9 , 4 4 6 . 4 0  P o s i t i o n  T o t a l

2 0 0  T r a v e l

T r a v e l  r e q u i r e d  t o  r e v i e w  w a s t e  h e a t  a g r i -  $ 8 5 0 . 0 0

c u l t u r e  p r o j e c t s  i n  p a r t s  o f  U n i t e d  S t a t e s ,  

s u c h  a s  M i n n e s o t a ,  O r e g o n ,  I d a h o ,  e t c . ,  to 

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

i n  A l a s k a .  .

I c e l a n d  is o n e  o f  t h e  m a j o r  c o u n t r i e s  t h a t  $ 1 , 2 0 0 . 0 0

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

u s e s .  A  r e v i e w  o f  its t e c h n i q u e s  w o u l d  be

d o n e  t o  e x a m i n e  for m e t h o d s  u s e a b l e  in

A l a s k a n  e n v i r o n m e n t .

T h r e e  t r i p s  to a n d  f r o m  P a l m e r  w o u l d  b e  $ 3 0 0 . 0 0

n e c e s s a r y  to b u i I d  g r e e n h o u s e  f a c i 1 i I i o s .

T r a n s p o r t a t i o n  to i ns t a l l  e q u i p m e n t  a n d  

a p p l i a n c e s  w o u l d  be  r e q u i r e d .

$ 4 0 , 6 5 5 . 9 5

$ 2 , 3 5 0 . 0 0



*  r h o t o g r t f p h y  s e r v i c e s  w i l l  b o  r e q u i r e d  t o  $ -<00.00

r e c o r d  r e s u l t s  o f  s t u d y .  C o m p u t e r  s e r v i c e s  

w i l l  tie n e e d e d  to c a l c u l a t e  a n d  a n a l y z e  d a t a  

p r o d u c e d .

P u b l i c a t i o n  o f  s t u d y  to r e p o r t  f i n d i n g s  o f  $ 1,<-C0.00 

t he  p r o j e c t s .  P r i n t i n g  a n d  m a i l i n g  c o s t s  

a r e  i n c l u d e d  in  t h e  f i g u r e .

I

4 0 0  Co m m o d  i t i e s

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

a) T h e r m o  C o u p l e  W i r e  $ l « n ' n n

b) S t a k e s ,  T a g s ,  B a g s  C o n t a i n e r s  " J j . u u

c) F e r t i l i z e r s  a n d  G r o w t h  M e d i a  8 0 0 . 0 0

d) S h a d e  C l o t h s  a n d  A l t e r a t i o n s  t o  A t t a c h

in Thi<; 725.00

e) P l a n t s  a n d  S h i p p i n g  2 , ? c n ' n n
f) S p e c i a l  T u b i n g  . • " 0 . 0 0

9) P o t s  ^ z s . u u

h) V e x a r  W e t t i n g  ? r  n n
i) S p e c i a l  T o o l s  ( K n i v e s ,  p r u n i n g  s h e a r s )  / j .u u

i j) I n s e c t i c i d e s  . 2 7 5 '0 0

k) C o n n e c t i o n s  f o r  S t e a m i n g  Soil     —

y 5,540.00

S 0 0  E q u i p m e n t

S p e c i a l  p u m p s  a n d  f e r t i l i z e r  i n j e c t o r  a r e  

n e c e s s a r y  f o r  p r o j e c t .

FY  7 8  T O T A L

)

$ 5 , 5 4 0 . 0 0

$ 5 0 0 / 0 0

$ 5 0 , 7 4 5 . 9 5
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F Y 79 Costs

Senior Research Assistant (21B) $32,942.90

This position would bo responsible for 
maintenance and completion of the project.
The person would also prepare documentation 
for publication on the results.

’ $23,298.00 Salary ($2,118.00 per month 
x 11 months)

'• 3,704.33 Leave Allowance (15.9%)
$27,002.38 Subtotal

5,940.52 Staff Benefits (222)

$32,942.90 Position Total

Secretary (9A) $ 4,505.46

Secretarial services would he necessary 
for three months to type project results 
for publication and maintain files on 
project documentation.

$3,693.00 Salary ($1,231 per month 
x 3 months) ....

812.46 Staff Benefits (222)

$47505740 Position Total

100 Personal Services

Horticulture Trainee (11A) ' $6,402.56
(Temporary Help)

Tin's position would be necessary to perform 
maintenance and gardening functions and 
other tasks. This person would weed, care 
for harvest, weigh garden products and 
perform other labor functions.

$5,248.00 Salary ($1,312 per month 
x 4 months)

1,154.56 Staff Benefits (222)

$67402756' Position Total

400 Commodities

Supplies necessary to continue waste heat 
research:

a) f e r t i l i z e r s  and Growth Media $ 550.00
b) Pots 225.00
c) Plants and Seed 1^725.00

$2,500.00

$43,850.92

$2,500.00

TOTAL FY 79 COSTS $46,350.92



I' c r L i n o n L  (jut-;;t 'u o a  ar.d / .o.w-.t?.. a n  S u b j e c t  . 1 v.'.isti- Heat:

liy

b . i i. F. • aScel

Q, t is  w a s t e  h e a t ?

A. W a s t e  h e a t  i s  t h e  t e r m  c o m m o n l y  u s e d  l o r  e n e r g y  t h a t  i s  r e j e c t e d  

f r o m  v a r i o u s  i n d u s t r i a l  s o u r c e s .  It u s u a l l y  r e s u l t s  f r o m  the. t u r n i n g  o r  

o t h e r  c o n s u m p t i o n  o f  f o s s i l  f u e l s ;  h o w e v e r ,  i t  m a y  a l s o  r e s u l t  f r o m  

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

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

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

e l e c t r i c i t y .  F o r  e x a m p l e ,  m o s t  e l e c t r i c a l  p o w e r  g e n e r a t i o n  f a c i l i t i e s  that, 

o p e r a t e  w i t h  f o s s i l  f u e l s  h a v e  o n l y  a 3 0  p e r  c e n t  e f f i c i e n c y  a n d  t h e  rentoiinde) 

is  r e j e c t e d  a s  h o t  w a t e r  o r  h o t  a i r .

Q. V?hat is  t h e  e x t e n t  o f  u n u s e d  h e a t  i n  A l a s k a ?

A. T h e  q u a n t i t y  i s  e n o r m o u s  a t  t h e  p r e s e n t  t i m e  a n d  i t  w i l l  i n c r e a s e  

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

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

T r a n s - A l a s k a  P i p e l i n e  c o u l d  h e a t  2 0 0 0  h o m e s .  T h e  e s t i m a t e  f o r  t h e  N o r t h  

P o l e  P e t r o l e u m  r e f i n e r y  is t h a t  1 0 , 0 0 0  h o m e s  c o u l d  h e  h e a t e d .  C a n a d i a n  

s o u r c e s  e s t i m a t e  t h a t  e a c h  p u m p i n g  s t a t i o n  a s s o c i a t e d  w i t h  t h e i r  M a c k e n z i e  

V a l l e y  P i p e l i n e  w i l l  p r o d u c e  e n o u g h  c l e a n  w a s t e  heat: t o  m e e L  t h e  r e q u i r e m e n t s  

f o r  1 5  t o  2 0  a c r e s  o f  g r e e n h o u s e  v e g e t a b l e  p r o d u c t i o n .  H o w e v e r ,  t h e r e  lias 

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

‘lieat t h a t  w i l l  b e  r e j e c t e d  a n d  t h a t  c o u l d  b e  u s e d  i n  t h e  s t a t e .

Q. W h a t  a r e  s o m e  p r o p o s e d  u s e s?

A. A g r i c u l t u r e ,  f i s h e r i e s  a n d  a q u a c u l t u r e ,  f o r e s t r y ,  p r o c e s s in g  a n d  

d i s t r i c t  h e a t i n g  i n  com m e r c i a l ,  a n d  d o m e s t i c  a r e a s .  H i g h  t e m p e r a t u r e  

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

e l e c t r i c i t y  w h e r e  u s e s  c a n  b e  ft >nd f o r  t h e  r e m a i n i n g  l o w e r  t e m p e r a t u r e  

h e a t  s o  t h a t  v a p o r  a n d  t h e r m a l  p o l l u t i o n  i s  n o t  a p r o b l e m .  F o r  e x a m p l e ,  

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

t e m p e r a t u r e  w a s t e  f r o m  t h e  N o r t h  P o l e  P e t r o l e u m  r e f i n e r y .  H o w e v e r ,  if 

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

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

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

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

A g r i c u l t u r e

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

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

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

p r o d u c t i o n .

H e a t  e n e r g y  c o n s i s t i n g  o f  h o t  a i r ,  h o t  w a t e r  o r  s t e a m  a n d  at 

t e m p e r a t u r e s  r a n g i n g  f r o m  80°F  to 800°F  w o u l d  h e  u s e f u l  f o r  g r e e n h o u s e



production and vegetable and plant production in c.roan t it .1 would suppotI 
horticu lture cron production resulting from c o i l  warming. VI10 usc of 
the heat in greenhouses and Lhen during the jusmer mouths in the noil for 
crop production Is necessary to a ! ' v<:-:e proposals that suggest n neai total 
use for the energy. This crop use is  probably necessary because it  can 
u t i l is e  the low temperature energy and would u t il iz e  the heat as less  is  
needed for other uses. I t  appears to be an important part o f every systems 
approach to u t il iz in g  th is resource because the near to ta l use of the 
resource w ill  make the c o lle c t io n  and distribution  more economical for  
each use.

A q u a c u l t u r e > F o r e s t r y  P r o c e s s i n g  a n d  D i s t r i c t  K e a t i n g

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

r e a r i n g  a n d  i n  f i s h  p r o d u c t i o n  p o n d s  i s  s u g g e s t e d .  T h e  h e a t  r e q u i r e m e n t  

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

b u s i n e s s e s  i s  o b v  o u s  if t h e  h e a t  c a n  h e  c o l l e c t e d  a n d  d i s t r i b u t e d .  T h e  

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

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

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

t h a t  i s  s u g g e s t e d ?

A .  D u r i n g  t h e  f o u r  s u m m e r  m o n t h s  it  i s  s u p e r i o r  t o  m o s t  o t h e r  a r e a s  o f  

t h e  n a t i o n .  T h e  n o r t h e r n  l a t i t u d e s  a r e  r e c o g n i z e d  t o  h a v e  t h e  h i g h e s t  

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

-m o n t h s .  I f  t h e  s e a s o n  c a n  b e  l e n g t h e n e d  a n d / o r  t h e  -soil v a n n e d ,  t h e  

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

a d v a n t a g e  f u r t h e r  e x p l o i t e d .

Q. W h y  h a s n 't t h e  g r e e n h o u se i n d u s t r y  d e v e l o p e d  without: t h e  w a s t e  

h e a t  u s e ?

A. It i s  o n e  of  A l a s k a ’s m a j o r  a g r i c u l t u r a l ,  i n d u s t r i e s  a t  t h e  p r e s e n t  

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

e v e n  h i g h e r  i n  c o s t  t h a n  t h e y  a r e  i n  t h e  r e s t  of  t h e  n a t i o n .

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

h e a t e d  v e g e t a b l e  p r o d u c t i o n  i s  p o s s i b l e .  C o u l d  a l l  of t h e s e  p r o d u c t s  

b e  m a r k e t e d  i n  A l a s k a ?

A. No. Besides providing Alaskans with vegetables and ornamental 
plants, I t  would be necessary to market cut flowers such as roses, 
carnations, chrysanthemums and e tc . on national and world markets. It 
i s  proposed that th is could be done competively during 5-6 months o f the 
year because o f A laska's superior environment for greenhouse production and 
through the use of waste energy.

Q. W h y  d o  y o u  f e e l  t h a t  it  i s  i m p o r L a n t  Lo e x a m i n e  n a t i o n a l  a n d  w o r l d  

m a r k e t s  f o r  c u t f l o w e r s ?



'

A. B e c a u s e  i t  a p p e a r s  t o  he  n e c e s s a r y  at i he- p r e s e n t  t i m e  i n  o r d e r  

to m a k e  m o r e  c o m p l e t e  u s e  o f  o u r  u n u s e d  r e s o u r c e .  It a l s o  w o u l d  a d d  ! t -  
t h e  s t a b i l i t y  o f  o ut e c o n o m y  t o  h o v e  a r e n e w a b l e  r e s o u r c e  s u c h  a s  thi.. 

c o n t r i b u t i n g  to t h e  s t a t e ’s e c o n o m y . It w o u l d  a l s o  d e c r e a s e  t h e  nal iriVi. 

c o n s u m p t i o n  of  f o s s i l  f u e l s  n o w  usr I f o r  t h i s  p u r p o s e  i n  1 lie p r e s e n t  

g r e e n h o u s e  g r o w i n g  a r e a s .
1

Q. 'flint w i l l  b e  t h e  t e m p e r a t u r e  of t h e  W a s t e  K e a t ? }

A. T h e  t e m p e r a t u r e  of  t h e  r e j e c t  h e a t  e n e r g y  w i l l  v a r y  w i t h  t h e  t y p e  of. 

i n d u s t r y  a n d  w i l l  r a n g e  f r o m  a b o u t  8 0 °F  t o  a b o v e  8 0 0 °F . I t j w i l l  b e  

e x h a u s t e d  a s  h o t  a i r ,  h o t  w a t e r  o r  s t e a m .

It i s  e x p e c t e d  t h a t  n o t  a l l  r e j e c t  e n e r g y  c o u l d  b e  u t i l i z e d  a t  t h i s  

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

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

a  m a j o r  u s e r  a p p e a r s  to  g i v e  t h e  b e s t  p o t e n t i a l .

Q. W h a t  i s  t h e  u r g e n c y  i n  t h e  l e g i s l a t i o n  n o w  i n  p r o c e s s ?' t
A . W e  m u s t  p r o m o t e  t h e  u s e  o r  it w i l l  n o t  h a p p e n .  T h e  p o t e n t i a l  f o r  u s e  

m u s t  b e  d e s i g n e d  i n t o  t h e  s y s t e m  i n  t h e  b e g i n n i n g  i n  o r d e r  to d e v e l o p  t h e  

m o s t  e c o n o m i c a l  r e c o v e r y  s y s t e m .  F o r  e x a m p l e '  t h e  o i l  p i p e l i n e  p u m p i n g  

s t a t i o n s  w e r e  n o t  d e s i g n e d  w i t h  r e j e c t  h e a t  u s e  i n  mind,arid, t h e r e f o r e ,  

it  w i l l  c o s t  m o r e  t o  r e c o v e r  t h e  h e a t .

A l t h o u g h  t h e  t e c h n o l o g y  a p p e a r s  t o  b e  a v a i l a b l e  at  t h e  p r e s e n t  trim-’ 

to m a k e  e c o n o m i c a l  u s e  o f  t h e  e n e r g y ,  i t  i s  n e c e s s a r y  t o  d e m o n s t r a t e  t h i s  

a n d  to i m p r o v e  t h i s  t e c h n o l o g y .
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R e s e a r c h  P r o p o s a l

i

T h e  D e v e l o p m e n t  o f  t e c h n o l o g y  n e c e s s a r y  t o  u s e  

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

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

U n i v e r s i t y  o f  A l a s k a  

A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  

F a i r b a n k s ,  A l a s k a  9970],

I).II. D i n k e l  

P r i n c i p a l  I n v e s t i g a t o r



A b s t r a c t

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

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

w i l l  b e  r e j e c t e d  i n  A l a s k a  f r o m  p o w e r  p l a n t s ,  r e f i n e r i e s ,  p i p e l i n e  

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

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

s o i l  o u t d o o r s  i s  c o m m o n  to  a l l  w i s e  p r o p o s a l s  to  c o m p l e t e l y  u t i l i z e  r e j e c t  

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

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

h e a t i n g  o r  o t h e r  u s e s .

I t  i s  e s t i m a t e d  t h a t  t h e  q u a n t i t y  o f  e x c e s s  h e a t  t h a t  w o u l d  b e  

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

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

I n  t h i s  p r o j e c t ,  b o t h  s o i l  h e a t i n g  a n d  " s p a c e "  h e a t i n g  f o r  

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

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

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

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

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

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

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

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

t h e  o i l  a n d  g a s  p i p e l i n e s .

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

p r o d u c t i o n  a n d  t h e  e x t e n t  o f  i t s '  e n e r g y  u s e ,  a  s i g n i f i c a n t  i n c r e a s e  

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

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

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

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

T h e  p r i n c i p l e  r e a s o n  f o r  a g r i c u l t u r e ’s f a v o r a b l e  p o s i t i o n  i n  

A l a s k a  i s  t h a t  g r o w t h  r a t e s  a r e  i n c r e a s e d  d r a m a t i c a l l y  w h e n  s o i l  

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

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

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

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

s o m e  i n s t a n c e s ,  l e n g t h e n e d  g r o w i n g  s e a s o n s  m a y  p e r m i t  a d d i t i o n s  of 

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

I n c r e a s i n g  A l a s k a ' s  c r i t i c a l l y  l o w  s o i l  t e m p e r a t u r e  a n d  u s i n g  c a n o p i e s  

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

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

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

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

p r o d u c t s  t o  A l a s k a n s .



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

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

l i t e r a t u r e  a n d  f r o m  p r e l i m i n a r y  r e s e a r c h  i n  t h e  s t a t e ,  llhat i s  r.ost 

n e e d e d  n o w  is  a p p l i c a t i o n s  r e s e a r c h ,  a n d  t h e  e n g i n e e r i n g  a n d  e c o n o m i c  

d e s i g n  r e q u i r e d  t o  d e m o n s t r a t e  a n d  i n c o r p o r a t e  w h a t  is  k n o w n  i n t o  

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

■»  ̂ !
• T h e  p r o p o s e d  r e s e a r c h  w i l l  b e  d o n e  b y  t h e  A g r i c u l t u r e  E x p e r i m e n t

S t a t i o n ,  U n i v e r s i t y  o f  A l a s k a  i n  c o o p e r a t i o n  w i t h  ( C R U E L )  C o l d  R e g i o n s

R e s e a r c h  a n d  E n g i n e e r i n g  L a b o r a t o r y )  a n d  t h e  U . S .  A r m y .

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

a t  t h e  F a i r b a n k s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  a n d  i n  f a c i l i t i e s  t h a t  

a r e  f o r t u i t o u s l y  b e i n g  d e v e l o p e d  b y  t h e  U . S .  A r m y  a t  F o r t  U a i n w r i g h t  

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

p o w e r  g e n e r a t i n g  f a c i l i t y .

T h e  e n g i n e e r i n g  a n d  c o n s t r u c t i o n  f o r  m u c h  o f  t h i s  p r o j e c t  is 

b e i n g  d o n e  b y  t h e  U . S .  A r m y  a n d  C o l d  R e g i o n s  R e s e a r c h  a n d  E n g i n e e r i n g  

L a b o r a t o r y  ( C R R E L )  a t  t h e  F o r t  W a i n w r i g h t  S o u t h  P o w e r  P l a n t .  H e a t e d  

" w a s t e "  w a t e r  w i t h  t e m p e r a t u r e s  o f  +70°F to +85°F i n  l a r g e  q u a n t i t i e s  

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

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

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

b y  d i s s i p a t i n g  t h e  h e a t  i n  s o i l  b y  cin. a l a t i n g  t h e  w a r m  w a t e r  t h r o u g h  

a  b u r i e d  g r i d  of  p i p e s .  T h e r e  w o u l d  l>e a  s i g n i f i c a n t  a d v a n t a g e  to  

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

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

f o r  t h e  t r e m e n d o u s  q u a n t i t i e s  o f  u n u s e d  h e a t  in t h e  s t a t e .

I n t r o d u c t i o n

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

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

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

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

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

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

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

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

i n  A l a s k a  i s  i n  t h e  f o r m  of h e a t  r e q u i r e m e n t s .  T h i n  e n e r g y  is n e e d e d  t o  

h e a t  g r e e n h o u s e s  a n d  w a r m  s o i l s .  If t h e s e  h e a t  r e q u i r e m e n t s  a r e  s u p p l i e d  

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

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

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

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

s u n l i g h t  a n d  c o o l  a i r  c o n d i t i o n s  ( 1 0), a n d  t h e  l o n g e r  p e r i o d  o f  t h i s  

a d v a n t a g e .  A n  a n a l y s i s  o f  A l a s k a ’s c l i m a t e  s h o w s  t h a t  d u r i n g  a s i m i l a r  

c a l e n d a r  p e r i o d  c o r r e s p o n d i n g  t o  M a y  t h r o u g h  m i d - S e p t e m b e r ,  t h e r e  a r e  

4 3 0  to 5 3 0  m o r e  h o u r s  o f  s u n s h i n e  in A l a s k a  t h a n  t h e r e  a r e  a t  l a t i t u d e s  

s i m i l a r  to M i n n e a p o l i s ,  M i n n e s o t a  a n d  C h i c a g o ,  I l l i n o i s .  T h e  a d v a n t a g e



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

d e m o n s t r a t e d  b y  t h e  p r o d u c t i o n  of t h e  w e l l - k n o w n  70-ll> A l a s k a n  c a b b a g e  

a n d  b y  n u m e r o u s  r e s e a r c h  s t u d i e s  i n  A l a s k a  (7). T h u s ,  t h e  l o n g e r  p e r i o d  

o f  s u n l i g h t  f r o m  M a r c h  2 0  t o  S e p t e m b e r  2 0  a n d  t h e  b e t t e r  i n t e r n a l  p l a n t  

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

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

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

f a c t o r s  t h a t  l i m i t s  t h e  g r o w t h  o f  m a n y  c r o p s  i n  A l a s k a  i s  t h e  s o i l  t e m p ­

e r a t u r e  ( 4 , 5 , 6 , 7 ) .  S o i l  t e m p e r a t u r e s  t h a t  s e l d o m  r i s e  a b o v ^  l S - l S ^ C .  

a t  t h e  1 0  c m .  s o i l  d e p t h  d u r i n g  t h e  g r o w i n g  s e a s o n  i m p e d e  s e e d  g e r m i n a t i o n  

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

s o i l  t e m p e r a t u r e s  f o r  m o s t  c u l t i v a t e d  c r o p s  r a n g e s  from- b e t w e e n .  2 1  ' a n d  30°C. 

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

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

i n c r e a s e d  g r o w t h  o f  c r o p s  a n d  e a r l i e r  m a t u r a t i o n  (7). C l e a r  p o l y e t h y l e n e  

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

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

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

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

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

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

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

R e s e a r c h  i u  c l i m a t e s  r'uch a s  M i n n e s o L a  s h o w  t h a t  s o i l  w a r m i n g  b y  

w a s t e  h e a t  d o e s  p r o v i d e  s o m e  i m p r o v e d  g r o w t h  r a t e  a n d  s o m e  e x t e n s i o n  

of  t h e  g r o w i n g  .season ( 1 ,2). h u e  t o  n o r m a l l y  w a r m  s o i l s  d u r i n g  m i d ­

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

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

A l a s k a ,  w i t h  t h e  m u c h  c o l d e r  s o i l s  t h r o u g h o u t  t h e  y e a r  a n d  t h e  g r e a t e r  

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

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

T h e  f e a s i b i l i t y  f o r  t h e  u s e  o f  l o w  t e m p e r a t u r e  w a s t e  b e a t  f o r  

h e a t i n g  o f  g r e e n h o u s e s  h a s  b e e n  r e p o r t e d  (3, 1 0 ,  1 1 ) .  A  l a r g e  g r e e n ­

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

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

h a s  d e v e l o p e d  i n  A l a s k a  u s i n g  f o s s i l  f u e l s  f o r  a  h e a t  s o u r c e .  T h e r e  i s  

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

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

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

a n d  c o n t i n u a n c e  of  t h e  n a t i o n ' s  g r e e n h o u s e  v e g e t a b l e  a n d  o r n a m e n t a l  u n i t s .  

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

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

c a n n o t  h e  f o u n d .

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

a t  t e m p e r a t u r e s  f r o m  2 1  t o  70°C, i s  n o r m a l l y  w a s t e d  b y  d i s c h a r g i n g  it 

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

h e a t  r e p r e s e n t  a p o o r  s t e w a r d s h i p  of o u r  r e s o u r c e s  a n d  c a u s e  a n  e n v i r o n ­

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

u t i l i z a t i o n  o f  u n u s e d  h e a t  s u g g e s t  i ts' u s e  i n  d i s t r i c t  h e a t i n g  of
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h o u s e s ,  b u s i n e s s e s  a n d  g r e e n h o u s e s ,  a n d  i n  w a r m i n g  f i e l d  s o i l s  f o r  c r o p  

p r o d u c t i o n .

E x t e n t  o f  u n u s e d  h e a t : T h e  e f f i c i e n c y  o f  m o d e r n  f o s s i l  f u e l e d  e l e c t r i c a l

g e n e r a t o r  p l a n t s  i s  a p p r o x i m a t e l y  'i0%, w h i l e  t h a t  o f  n u c l e a r  p l a n t s  r a n g e s  

b e t w e e n  3 0  a n d  3 3 % .  T h u s ,  o f  t h e  t o t a l  e n e r g y  a v a i l a b l e  f r o m  t h e  

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

r e m a i n i n g  t w o - t h i r d s  i s  r e j e c t e d  b y  b e i n g  d i s c h a r g e d  i n t o  t h e  e n v i r o n m e n t .  

A b o u t  8 5  p e r c e n t  o f  t h e  r e j e c t e d  h e a t  i s  d i s c h a r g e d  i n t o  w a t e r  b o d i e s  a n d  

1 5  p e r c e n t  i s  d i s c h a r g e d  i n t o  t h e  e n v i r o n m e n t  t h r o u g h  t h e  s t a c k .

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

t h e  E n e r g y  R e s o u r c e s  o f  A l a s k a  r e f i n e r y  a t  N o r t h  P o l e ,  A l a s k a .  E a c h  

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

q u a n t i t i e s  o f  h e a t .  I t  h a s  b e e n  e s t i m a t e d  t h a t  t h e  1 2  p u m p i n g  station, 

a n d  l i q u e f a c t i o n  p l a n t  f o r  a  t r a n s - A l a s k a  g a s  l i n e  m a y  e x h a u s t  a p p r o x i m a t e l y  

3 6  m i l l i o n  B T U s  p e r  s e c o n d .

F a c i l i t i e s :

T h e  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  4 0 *  x  90' e x i s t i n g  g r e e n h o u s e  w i t h  

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

t h e  g r e e n h o u s e  w o r k .  O n e  30* x  4 0 ’ s e c t i o n  o f  t h e  g r e e n h o u s e  w i l l  b e  

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

o f  h o t  w a t e r .

T h e  m a j o r  p l o t  w o r k  w i l l  b e  d o n e  a t  F o r t  W a i n w r i g h t  n e a r  t h e  P o w e r  

p l a n t  c o o l i n g  p o n d .  T h e  U . S .  A r m y  a n d  C R R E L  a r e  c o n c e r n e d  a b o u t  t h e  ' a p o r  

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

w a s t e .  T h e y  h a v e  a g r e e d  t o  s u p p o r t  a  j o i n t  e f f o r t  t o  t h e  e x t e n t  t h a t  t h e y  

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

T h e  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  w i s h e s  t o  c o o p e r a t e  b y  s u p p l y i n g  t h e  

h o r t i c u l t u r a l  r e s e a r c h  e f f o r t .

C R R E L  h a s  l e v e l e d  t h e  l a n d  a d j a c e n t  t o  t h e  s i t e ,  a d d e d  p e a t  s o i l  

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

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

T h e r e  p r e s e n t l y  a r e  3 t e s t  p l o t s  50' x  1 5 0 '  t h a t  w i l l  b e  h e a t e d  w i t h  a d j a c e n t  

c o n t r o l  p l o t s .  * C R R E L  p r e s e n t l y  h a s  p l a n s  t o  c o n s t r u c t  g r e e n h o u s e  f a c i l i t i e s  

a d j a c e n t  to t h e s e  t e s t  p l o t s  t o  t r a n s f e r  t h e  t e c h n o l o g y  f r o m  t h e  A g r i c u l t u r a l  

E x p e r i m e n t  S t a t i o n  g r e e n h o u s e  t o  a n  o p e r a t i o n a l  s y s t e m .

T a s k s :

T o  d e t e r m i n e  p r o p e r  c r o p  v a r i e t i e s  a n d  p r o d u c t i v e  c a p a c i t y  of 

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

T o  d e t e r m i n e  t h e  a m o u n t  o f  s e a s o n  e x t e n s i o n  t h a t  c a n  b e  a c h i e v e d  b o t h  

i n  t h e  g r e e n h o u s e  a n d  o u t  of d o o r s  u s i n g  s o i l  h e a t i n g  w i t h  a n d  w i t h o u t  

p l a s t i c  c a n o p i e s .

T o  d e t e r m i n e  t h e  p r o p e r  f e r t i l i t y  atul i r r i g a t i o n  p r a c t i c e s  n e c e s s a r y  

f o r  t h i s  t y p e  o f  s y s t e m .



T o  e x a m i n e  t h e  p o s s i b i l i t y  o f  g r o w i n g  c o m m e r c i a l  cut. f l o w e r s  s u c h  as 

r o s e s ,  c a r n a t i o n s  ancl c h r y s a n t h e m u m s  b y  u s i n g  a s y s t e m  t h a t  h a s  h e a t  

p r o v i d e d  i n  t h e  s o i l  a n d  t h a t  w o u l d  g r o w  f o r  9 m o n t h s  a n d  d u r i n g  t h e  d a r k  

m o n t h s  o f  N o v e m b e r ,  D e c e m b e r  a n d  J a n u a r y  w o u l d  b e  h e l d  a t  a  s t o r a g e  

t e m p e r a t u r e  of  a p p r o x i m a t e l y  35°F. D u r i n g  t h e  d a r k  p e r i o d  t h e  g r e e n h o u s e  

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

s o  t h a t  h e a t  l o s s  c o u l d  b e  r e d u c e d .

j I
T o  d e t e r m i n e  if u n u s u a l  d i s e a s e  a n d  i n s e c t  p r o b l e m s  m a y  d e v e l o p  a s  

• a  r e s u l t  o f  t h e  w a r m e r  e n v i r o n m e n t .

A d d i t i o n a l  P r o j e c t  O b j e c t i v e s ;

C o n c u r r e n t  w i t h  t h e  h o r t i c u l t u r a l  o b j e c t i v e s ,  d a t a  w i l l  b e  p r o d u c e d  t h a t  

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

w a s t e  e n e r g y  i n  n o r t h e r n  c o n d i t i o n s .

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

P e r s o n n e l :

T h e  P r i n c i p l e  I n v e s t i g a t o r  a n d  l e a d e r  f o r  t h e  A g r i c u l t u r a l  E x p e r i m e n t  

S t a t i o n  e f f o r t  w i l l  b e  D r. D o n a l d  H, D i n k e l ,  P r o f e s s o r  o f  P l a n t  P h y s i o l o g y .  

T h e  l e g i s l a t i o n  i s  l a r g e l y  t o  p r o v i d e  r e s e a r c h  a s s i s t a n c e  t o  D r .  D i n k e l .

T h e  P r i n c i p l e  I n v e s t i g a t o r  a n d  l e a d e r  o f  t h e  C R R E L  e f f o r t  w i l l  b e  

D r .  T e r r y  M c F a d d e n .



J. REQUEST
Bii! Resolution No. Senate B ill  No. 18________________________________________
*ri11 • Licensing o f  Pes t ic id e  Applicators______________________________________
Rap.:.•staibv Eert nla ap̂ F iT Ilion  "    Date 01'/21/77

FISCAL NOT)-:

I I .  F IS C A L  D E T A IL
A -  n ;v  A ffec ted  E n v ir o n m e n ta l  C o n s e rv a t i o n ___________________________________________________
Procram Category Affected NaturaiResources Management and lhvirorm’.enta l Conservation 
Budget Request Unit(s) Affected None ______________ ______

EX;~ v .N D I T lJR E S  (Thousands o f  Dollars)

F Y  7 7 FY  78 FY 79 F Y  80 F Y  81 F Y  S2

10 0  P E R S O N A L  S E R V IC E S
20 0  T R A V E L
300. C O N T R A C T U A L
400 C O M M O D IT IE S
500 E Q U IP M E N T *

600 L A N D  &. S T R U C T U R E S
.700 G R A N T S . C L A IM S . ETC-

F U N D IN G  (Thousands o f  Dollars)

g e n e r a l  f u n d

F E D E R A L  F U N D S
O T H E R  fS p ec ify )

P O S IT IO N S

F U L L  T IM E
P A R T T IM E
T E M P O R A R Y

I I I .  A N A L Y S IS  (See Fiscal N ote Preparation Instructions, Section I I I )

No F iscal Impact

Tne department already provides the licen sin g  function t 1 private enterprise 
under the ex is tin g  law. The minimal cost o f  extending this serv ice  to  the 
p u b lic  sector can he read ily  absorbed with v irtu a lly  no increase in costs .

IV . D A TE  _
01/21/77

Original: Legislative Finance 
cc: Budget and M anagem ent

Prime Sponsor (F irs t Legislator N am ed)

3 3  -0 01  ( R e v .  1 0 / 7 6 )



IN THE SENATE ' BY KERTTULA AND TILLIOM

SENATE BILL N O . 13 

IN THE LEGISLATURE OF THE STATE OF ALASKA 

TENTH LEGISLATURE - FIRST SESSION 

A  BILL

For an Act entitled: "An Act relating to the licensing of pesticide appli­

cators."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 66.03.320(b) is amended to^read:

(b) The department may provide by regulation for the licensing of 

persons engaged in the [CUSTOM, COMMERCIAL OR CONTRACT) spraying or 

application of pesticides and broadcast chemicals the—:re^uvvr;-

menh-of^a_s-ur-q4^«-bond~?md— l±7cb±~l'Tty~in :~-i-.-mce~f&r— fr-f-THE-j-lieensee^

n— t htv-aus-t j >•:i —  c orrr>erc>a-l-or-contrnct~r.p?ay-ir>»-or~appli.catLr)n 

~Qf-pea-t-ie-ides— a n d — bro-rtdc.cv t— chen'-.vea\ h y  o') 3  , e *1 y  cl

i n  / h e  '£s > m i * ' o h t  /  i n a c - ^  S 3 y/'i y

h ) y  p  jj/ l  C  <A h  O T  O b  /c/c:->J <3 *1 cl

C h e * - A ' C “- ( s  ^  y c  v a - ^ 0 , ^ 1

' k ?  £ £ ? £ u k -  e  o l  < > o / e \ \  o u  li l \

I W  S V f s x  y\ & < r .
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C O M M I T T E E  R E P O R T  

S E N A T E

1/17/77 „ /  ! /  ^
___________________________________________D a t e

Mr. P r e s i d e n t :

R-SOURCF*? r... . ..
T h e  C o m m i t t e e  on has h a d

.

u n d e r  c o n s i d e r a t i o n .  A m a j o r i t y  o f  the m e m b e r s  o f  the C o m m i t t e e

r j  r e c o m m e n d s  it do pass

o  r e c o m m e n d s  it do not pass

o  r e c o m m e n d s  it do pa s s  w i t h  a t t a c h e d  a m e n d m e n t ( s )

/ / r e c o m m e n d s  it be r e p l a c e d  w i t h  CS f o r _____________________________ and that

CS f o r __________________________do pass

/ / (and) r e c o m m e n d s  it be r e f e r r e d  to the _____________________________________

c o m m i t t e e

/_ / r e p o r t s  it b a c k  w i t h o u t  r e c o m m e n d a t i o n  

/ / A N D  a t t a c h e s  a r e p o r t  o f  its intent

/ ~7 (o t h e r )  _______________ _____________________ _______________________________________

M E M B E R S  S I G N I N G  T H E  M A J O R I T Y  REPORT:

M E M B E R S  N O T  C O N C U R R I N G  IN T H E  M A J O R I T Y  R E P ORT:

__________________  ___________ r e c o m m e n d s :  _____________

_______________________________  r e c o m m e n d s : _____________

r e c o m m e n d s :

C h a i r m a n
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C O M M I T T E E  R E P O R T  

S E N A T E
* * F i n a n c e

i / 1 3 / 7 7

Mr. P r e s i d e n t :

Da t e

T h e  C o m m i t t e e  on RESOURCES h a s  h a d cr=

tir.g co h y r o l o e i c a l  d a t a
u n d e r  c o n s i d e r a t i o n ,  k m a j o r i t y  o f  t h e  m e m b e r s  o f  the C o m m i t t e e

r j  r e c o m m e n d s  it do p a s s

o  r e c o m m e n d s  it do not p a s s

/ ~ 7  r e c o m m e n d s  it do p a s s  w i t h  a t t a c h e d  a m e n d m e n t ( s )

/ ~  r e c o m m e n d s  it be r e p l a c e d  w i t h  CS f o r _______________________________ and that

CS f o r __________________________ do p u s s

/ / (and) r e c o m m e n d s  it be r e f e r r e d  to the _______________________________________

c o m m i t t e e

/ ~ 7  r e p o r t s  it b a c k  w i t h o u t  r e c o m m e n d a t i o n  

/ ~ 7  A N D  a t t a c h e s  a r e p o r t  o f  its i n t e n t

/ ~ 7  (other) ___ _____________________________________________________

M E M B E R S  S I G N I N G  T H E  M A J O R I T Y  REPORT;

-A ft* <

M E M B E R S  N O T  C O N C U R R I N G  IN T H E  M A J O R I T Y  R E P O R T :

________________________________ r e c o m m e n d s :  ______________

__________________________ _ r e c o m m e n d s : ______________

r e c o m m e n d s :

S 60
C h a i r m a n



§ 41.05.010 A laska Statutes § 41.05.040

r s r .
10. i
Section
10. Hydrological da ta  declared to be of 

public interest 
20. Collection, recording, distribution and 

use of hydrological data

A tticle 1 . Hydrological Data.

L Regulations by D epartm ent of Health (JO & l f  6 f  k J d r J ,
AM/1 C A AI A1 Q Aan

^ A.sMlM.01? m 
Sec. I o*r SB S&Sec. 41.C5.010. Hydrological data declared to be o f public in­

terest. Systematic collection, recording, evaluation, and distribution of 
data on f i e  quantity, location and quality of waters of the state in the 
ground, on the surface of the ground, or along the coasts, are in the 
public interest and necessary to the orderly domestic and industrial 
development of the state. (§ 1  ch 155 SLA 1957) ____

Section
40. Revolving fund
50. Mineral Resource Fund Hoard
CO. Operation of the board
70. Purchase and sale of m inerals

Section
80. Stockpiling of minerals 
90. Purpose 

100. Definitions

Sec. 41.05.020. Collection, recording, distribution and use o f 
hydrological data . The D epartm ent of Health and Social Services has 
cite following powers and duties:

( 1 )  collect, record, evaluate, and distribute data on the quantity, 
quality and location of underground, surface and coastal waters of the 
state;

(2 ) publish or have published data on the waters of the state;
(3) require the filing w ith  it of the results and findings of surveys of 

water quality, quantity and location, including water well drilling logs, 
pumping tests, flow  measurements, type of aquifer, tidal currents and 
physical characteristics, and volume determinations;

(4) accept and expend funds for the purposes of §§ 10—30 of this 
chapter and enter into agreements with individuals, public or private 
agencies, communities, private industry, state agencies and agencies of 
the federal government. (§ 2ch 155 SLA 1957; am (j 6ch 104 S L \  19 7 1)

Effect o f amendment. — The 1971 inent of Health and Welfare" near the 
am endm ent substitu ted  "D epartm ent of beginning of this section.
H ealth  and Social Services" for “D epart-___________________________________________

Sec. 41.05.030. Regulations by D ep artm ent of H ealth  and Social 
Services. The D epartm ent of Health and Social Services may adopt 
regulations relating to and providing for the systematic collection, 
recording and distribution of data on the waters of the state. (§ 3 ch 155 
SLA 1957; am § 6ch 104 SLA 19 7 1)

Effect o f amendment. — The 1971 H ealth and Social Services” for “Depart- 
am endm enl substitu ted  "D epartm ent of ment of Health and Welfare.”

Article 2. M ineral Resources. —'

M U  crK m sLjhf/y
Jii 'to
A.s. HIM.010 i* 
Sec. Z ô r SB̂ TS. 
RcyilcLtte tl.i'SS. Vlfh 

S .

¥ \ c -  i c V / w i  in. S e c . 3

as A.S. 41.0%. 03S’ 
t t * 3 S .  v i 4 k

4 ol[.

Sec. 41.05.040. Revolving fund. The mineral resource revolving fund 
is created. The assets of the fund shall be used to purchase m ineral!. (§ 
2ch  116  SLA 1962)

2


