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D a t e :

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

The C o m m i t t e e  on -RESOURCES. has had SB 218

use of w a s t e  heat p r o d u c e d  b y  certain p i p e l i n e  facilities

u n d e r  c o n s i d e r a t i o n  and (a m a j o r i t y  of the c o m m i t t e e )  (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  the f o l l o w i n g  r e c o m m e n d a t i o n s :

do pass [ ] do not pass

do pass wi t h  a t t a c h e d  am e n d m° nts(s )

r e p l a c e  wi t h  CS for 6 6  Trf______________________
[ J same title 
J x  ] new title

and— n e a m m e n d - s  k W g ^ ' Y i r ' s \/\a  n t & J £ _________

AND a t t a c h e s  a " L e t t e r  of Intent" [ ] New Fiscal Note

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

r e f e r r e d  to the C o m m i t t e e
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H E A R I N G :

S B  2 1 8 A n  A c t  r e l a t i n g  t o  t h e  u s e  o f  w a s t e  h e a t  p r o d u c e d

b y  c e r t a i n  p i p e l i n e  f a c i l i t i e s .

S B  3 8 8  A n  A c t  r e l a t i n g  t o  t h e  C o m m e r c i a l  F i s h i n g  a n d

A g r i c u l t u r e  B a n k .

S e n a t o r  M u l c a h y  p u t  f o r t h  t h e  m o t i o n  t o  b r i n g  C S S B  2 1 8  

b e f o r e  t h e  C o m m i t t e e .

S e n a t o r  M u l c a h y  p u t  f o r t h  t h e  m o t i o n  t o  m o v e  C S S B 2 18 w i t h  

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

R o s a  I c e  M o o r e , C h a i r m a n ,  C o m m e r c i a l  F i s h i n g  a n d  A g r i c u l t u r e  

B a n k ,  s t a t e d  t h a t  S B  3 8 8  c o n t a i n s  l a n g u a g e  w h i c h  c l a r i f i e s  

C F A B ' s  s t a t u s  a s  a p r i v a t e  c o o p e r a t i v e .  If C F A B  is n o t  

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

w i t h  t h e  S p o k a n e  B a n k  o f  C o o p e r a t i v e s .

In r e s p o n s e  t o  s e v e r a l  q u e s t i o n s ,  M r . M o o  r e  s t a t e d  t h a t  t h e  

f o l l o w i n g  I n f o r m a t i o n  w i l l  S c  p r o v i d e d  f o r  t h e  C o m m i t t e e ' s  

M a y  h , 19 81 h e a r i n g  o f  S B  3 8 8  ;

1. P a y b a c k  s c h e d u l e  a n d  i t s  r e l a t i o n  t o  m e m b e r s  s h a r e d  

d i v i d e n d s ;
2. S e c t i o n s  o f  t h e  b a n k i n g  c o d e  t h a t  s h o u l d  p o s s i b l y  b e  

a p o r t i o n  o f  t h e  l a w  r e l a t i n g  t o  C F A B ;

3. C o s t  o f  c o n v o k i n g  e m p l o y e e s  f r o m  s t a t e  b e n e f i t s  t o  

p r i v a t e  b e n e f i t s  p r o g r a m ;

h. A  c o p y  o f  t h e i r  p o l i c y  o n  a f f i r m a t i v e  a c t i o n ,  a n d ;

I). C o r r e s p o n d e n c e  b e t w e e n  C F A B  a n d  t h e  S p o k a n e  B a n k  o f  

C o o p e r a  t 1 v e  s .



SENATE  RESOURCES  C OMM I T T E E  
A p r i l  2 7 ,  1 9 8 1  

P a g e :  2

R o g e r  P a i n t e r , E x e c u t i v e  D i r e c t o r ,  U n i t e d  F i s h e r m e n  o f  

A l a s k a ,  s u g g e s t e d  a n  a m e n d m e n t  t o  S B  3 8 8  t h a t  w o u l d  a l l o w  

C F A B  t o  u s e  l i m i t e d  e n t r y  p e r m i t s  a s  c o l l a t e r a l  f o r  v e s s e l  

t, n d g e a r  l o a n s .  H e  s t a t e d  t h a t  h e  is s u p p o r t i v e  o f  S B  3 8 8 .

T h e  C o m m i t t e e  a d j o u r n e d  a t  2 : 5 5  p . m .
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Be l t z  Room
Room 211 -  C a p i t o l

MEMBERS PRESENT

Senator Fahrenkamp 
Senator Fi sche r  
Senator Mulcahy 
Senator St ur g ul e ws ki

HEARING:
«

CS11B 173 An Act making a p p r o p r i a t i o n s  f o r  r e s i d e n t i a l  ener gy  programs;  
and p r o v i d i n g  f or  an e f f e c t i v e  d a t e .

SB 187 An Act making a supplemental  a p p r o p r i a t i o n  t o  t he  D i v i s i o n  o f  Parks,
Department o f  Natural  Resources,  f or  the Youth Con s er v a t i on  Corps 
program; and p r o v i d i n g  f or  an e f f e c t i v e  d a t e .

CSSB 84 An Act r e l a t i n g  tv the p r o c e s s i n g  o f  pe r mi t s  by s t a t e  a g e n c i e s  and
t o  a ppr ov al  o f  Ala. ka c o a s t a l  management programs;  e s t a b l i s h i n g  the
Permit Reform Commission;  and p r o v i d i n g  f o r  an e f f e c t i v e  d a t e .

SB 218 A.i Act r e l a t i n g  to the use o f  waste  heat  produced by c e r t a i n
p i p e l i n e  f a c i l i t i e s ;  and p r o v i d i n g  f o r  an e f f e c t i v e  d a t e .

C l a r i s s a  Quinlan ( Di r e c t or ,  D i v i s i o n  o f  Energy and Power Development,  Department 
of  Commerce and Economic Development) spoke in f a v o r  o f  CS11B 173. She revi ewed 
the h i s t o r y  o f  the R e s i d e n t i a l  Energy Con s e r v a t i on  Program, s t a t i n g  t hat  i t  
c o n s i s t e d  o f  t hr ee  p a r t s :  (1) r e s i d e n t i a l  e ne r g y  a u d i t s ,  (2) a g r ant s  and
refunds program and (3) a loan program.  Au d i t o r s  have been t r a i n e d  through a 
s e r i e s  o f  one-week i n t e n s i v e  c our s es  in the community c o l l e g e  s y s t e m.  The 
D i v i s i o n  began c o n t r a c t i n g  f or  a u d i t s  in mid-December,  and a l l  c o n t r a c t u a l  funds 
were committed s t a t e w i d e  by mi d- February.  7,000 a u d i t s  w i l l  be compl eted in the 
near f u t u r e .

Senator Mulcahy put f o r t h  the motion to move CSUB 173, wi t h i n d i v i d u a l  recommendations.

/
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Chip Donnerlein ( Di r e c t or ,  D i v i s i o n  o f  Parks,  Department o f  Natural  Resources) 
spoke in f a v o r  o f  SB 187. He s t a t e d  t hat  the Youth Cons e r vat i on  Corps program 
i n Alaska has been e f f e c t i v e ,  and r e qui r e d f undi ng to c o n t i n u e .  SB 187 would 
p r ov i d e  s t a t e  matching funds f or  f e d e r a l  f undi ng f o r  FY 1981 and 1982.

Senator Sturgul ews ki  put f o r t h  the motion to move SB 187,  w i t h  i n d i v i d u a l  
recommendations.

Demlng Cowles (Deputy D i r e c t o r ,  Department o f  Environmental  Cons er vat i on)  
t e s t i f i e d  on b e h a l f  o f  the Ad mi n i s t r a t i o n  a g a i n s t  CSSB 84. He s t a t e d  t hat  the 
a d m i n i s t r a t i o n  had i d e n t i f i e d  some o f  the problems wi t h  the p e r m i t t i n g  p r o c e s s ,  
but that  CSSB 84 was not  the s o l u t i o n .  The A d m i n i s t r a t i o n  opposes  the b i l l  f o r  
s e v e r a l  r e a s o ns ,  i n c l u d i n g  the b a s i s  o f  the c l a s s  i d e n t i f i c a t i o n  o f  p e r mi t s ,  the 
e l i m i n a t i o n  o f  the requirement to exhaust  a d m i n i s t r a t i v e  remedi e s ,  s h i f t i n g  o f  
the burden o f  pr oof  to the a g e n c i e s ,  a p p l i c a t i o n  to o t h e r  than r e s ource  pe r mi t ' ’ , 
automati c  appr oval  upon e x p i r a t i o n  o f  the p r o c e s s i n g  time l i m i t s  and the p o s s i b l e  
v i o l a t i o n  o f  the s i n g l e - s u b j e c t  r u l e  by the r e f e r e n c e  to Coa s t al  Zone Management.

Mr. Cowles s t a t e d  that  the Ad mi ni s t r a t i o n  has dev el ope d new permit  r e g u l a t i o n s  to 
r e s o l v e  some o f  the problems.  The r e g u l a t i o n s  w i l l  be in e f f e c t  b e f o r e  the end of  
the f i s c a l  y e a r .  There are other  e f f o r t s  in t he A d i m i n i s t r a t i o n  to e x p e d i t e  the 
permit p r o c e s s ,  i n c l u d i n g  improving the i n f o r ma t i o n  f l o w  to p e r m i t t e e s ,  a master 
a p p l i c a t i o n  p r o c e s s ,  s i n g l e  pe rmi t s  by i n d u s t r y ,  g e n e r a l  permi t s  f o r  DNR and DEC 
and i ncr eas ed agency c o o r d i n a t i o n .

Senator Sturgul ewski  commented t hat  SB 84 was s i m i l a r  to l e g i s l a t i o n  passed by the 
House l a s t  s e s s i o n ,  and sug g e s t e d  making amendments to the o r i g i n a l  b i l l  (SB 84) 
to match t hat  l e g i s l a t i o n  and e l i m i n a t e  the problems under the s i n g l e  s u b j e c t  r u l e .  
The Senator poi nte d out that  s u b s t a n t i v e  problems w i t h  CSSB 84 could lead to 
e x t e n s i v e  l i t i g a t i o n  i f  enact ed.

Senator Strugu1ewsk1 put f o r t h  the motion to b r i n g  SB 84 b e f o r e  the committee f or 
the purpose o f  amendment. The Senator put f o r t h  the motion to move amendments to 
SB 84 e l i m i n a t i n g  r e f e r e n c e s  to Co a s t a l  Zone Management and t he  Permit Reform 
Commission.

Senator Bennett t e s t i f i e d  t hat  lie had no o b j e c t i o n s  to the amendments at t hat  t i me.  

The Committee r e c e s s e d .

A f t e r  r e c e s s ,  the Committee took up SB 218.

Senator Korttula spoke in f a v o r  o f  the concept  of  SB 218. He c i t e d  a U n i v e r s i t y  o f  
Alaska st udy that determined that the waste heat  from one o f  the t r a n s - A l a s k a  o i l  
p i p e l i n e  could have heated 200 a c r e s  o f  land f o r  a g r i c u l t u r a l  p r oduc t i o n.  He s t a t e d  
that  he had sponsored s i m i l a r  l e g i s l a t i o n  in the p a s t ,  and that  SB 218 made s e nse  
as  a v e h i c l e  for the u t i l i s a t i o n  o f  waste  heat on f ut ur e  p r o j e c t s .  It would he 
was tef ul  to requi re  a l l  f a c i l i t i e s  t o  be c o n s t r u c t e d  to a l l o w the u t i l i z a t i o n  o f  
waste h e a t .  On the t r a n s - a l a s k a  p i p e l i n e ,  f o r  example,  o nl y  two or three s i t e s  
were f e a s i b l e  f or the u t i l i z a t i o n  o f  was te  h e a t .
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The Committee took up SB 84.

Senator Sturgul ews ki  put f o r t h  the motion to r e s c i nd  the Commi ttee ' s  a c t i o n  on 
SB 84.

CSSB 84 was b e f o r e  the Committee,

Senatoi  Mulcahy put o r t h  the motion to move CSSB 84 wi t h i n d i v i d u a l  recommendations

The Committee was adj ourned a t  3:17 p.m.
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T h e  H o n o r a b l e  B e t t y e  F a h r e n k a m p  
A l a s k a  S t a t e  S e n a t e  
R e s o u r c e s  C o m m i t t e e  C h a i r  
P o u c h  V
J u n e a u ,  A l a s k a  " 5 8 1 1

D e a r  S e n a t o r  F a h r e n k a m p :

W e  a t  A t l a n t i c  R i c h f i e l d  C o m p a n y  w i s h  t o  s u b m i t  t h e s e  
p r e p a r e d  c o m m e n t s  o n  S e n a t e  B i l l  218, r e l a t i n g  to 
r e c o v e r y  of  w a s t e  h e a t  g e n e r a t e d  b y  p i p e l i n e  facilities, 
W e  h o p e  t h e s e  c o m m e n t s  w i l l  b e  u s e f u l  t o  y o u  a n d  the 
c o m m i t t e e .

S i n c e r e l y ,

B e v e r l y  w a r d  
A s s o c i a t e  D i r e c t o r



A t l a n t i c  R i c h f i e l d  C o m p a n y  P o s i t i o n  

S e n a t e  B i l l  218

S e n a t e  B i l l  2 1 8  e x p a n d s  t h e  p o w e r s  o f  t h e  A l a s k a  P i p e l i n e  

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

s t a t i o n s  f o r  o i l  o r  n a t u r a l  gas p i p e l i n e s  o n  l e a s e d  S t a t e  

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

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

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

p a s s e d  o n  to t h e  u s e r s  o f  t h e  w a s t e  heat.

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

n o t  b e l i e v e  p a s s a g e  o f  S e n a t e  B i l l  218 is in t h e  b e s t  

i n t e r e s t s  of t h e  c o n s u m e r ,  the c i t i z e n s  o f  A l a s k a ,  o r  A t l a n t i c  

R i c h f i e l d  C o m p a n y .

C u r r e n t l y  l e s s  t h a n  1% o f  t h e  l a n d  in A l a s k a  is b e i n g  u s e d  

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

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

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

r e q u i r e m e n t .  T h e  a g r i c u l t u r a l  p o t e n t i a l  of t h e  N o r t h  S l o p e  

is n o t  p r e s e n t l y  r e c o g n i z e d .

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

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

i s o l a t e d  l o c a t i o n s  w h e r e  t h e r e  is n o  d e m a n d  f o r  e l e c t r i c a l  

g e n e r a t i o n .  I t  w o u l d  b e  a w a s t e  of t i m e  a n d  e n e r g y  to 

r e q u i r e  t h e s e  f a c i l i t i e s  w h e n  t h e r e  is n o  c u r r e n t  n o r  

a n t i c i p a t e d  d e m a n d .

D e s i g n i n g  a n d  c o n s t r u c t i n g  p u m p  a n d  c o m p r e s s o r  s t a t i o n s  to 

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

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

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



T h a t  in turn, w o u l d  a f f e c t  t h e  w e l l  h e a d  p r i c e #  t h u s  r e d u c i n g  

r e v e n u e  t o  t h e  St a t e .

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

C o m p a n y  o n  t h e  d e v e l o p m e n t  o f  t h e  K u p a r u k  f i e l d  r e q u i r i n g  

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

s t a t i o n  i s  p l a n n e d  f o r  1 9 8 4  and f o r  a l l  l a t e r  d e v e l o p m e n t .

T h e  p e n a J  i m p o s e d  f o r  f a i l u r e  to  c o m p l y  s e e m s  u n d u l y  

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

We, a t  A t l a n t i c  R i c h f i e l d ,  a r e  s u p p o r t i v e  of  w a s t e  h e a t  

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

w o r k i n g  t o  m a k e  t h o s e  teci o l o g i e s  e c o n o m i c a l l y  f e a s i b l e .

W e  d o  n o t  b e l i e v e  t h a t  d e s i g n i n g  a n d  c o n s t r u c t :’' g a l l  p u m p  

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

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

t h e  c o n s u m e r .



A .  ' Waste heat: i s  t he  t e r n  common]y u s e d  f 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  from t h e  b u r n i n g  o r  
othei :  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 we v e r ,  i t  n a y  a l s o  r e s u l t  from 
n u c l e a r  power p l a n t s  o r  r e p r e s e n t  the unus 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 .
The’ w a s t e  h e a t  r e j e c t e d  from 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 u a l l y  e x c e e d s  the.  
amount o f  t h e  e n e r g y  t h a t  i s  put  t o  u s e f u l  work s uc h as  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 .  For e x a m p l e ,  mo s t  e l e c t r i c a l  power g e n e r a t i o n  f a c i l i t i e s  t h a t  
o p e r a t e  w i t h  f o s s i l  f u e l s  hav e  o n l y  a 30 p e r  c e n t  e f f i c i e n c y  and t he  r e m a i n d e r  
i s  r e j e c t e d  as  h o t  w a t e r  or  h o t  a i r .

Q.‘ W h a t  i s  t h e  e x t e n t  of u n u s e d  heat, i n  A l a s k a ?

A.  The q u a n t i t y  i s  enormous a t  the p r e s e n t  time and 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 f i n e r y  and o t h e r  power p l a n t s  a r e  p l a c e d  
inLo 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 pumping s t c  t i o n  a l o n g  the 
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  2000 h o me s .  The e s t i m a t e  f o r  t he  Worth 
P o l e  P e t r o l e u m  r e f i n e r y  i s  t h a t  10,000 homes c o u l d  he  h e a t e d .  Canadi an 
s o u r c e s  e s t i m a t e  t h a t  e a c h  pumpi ng 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  Mackenzie 
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 nough c l e a n  w a s t e  h e a t  t o  m e e t  t h e  r e q u i r e m e n t s  
f o r  15 t o  20 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 ,  l-lcr. a v e r ,  t h e r e  Tins 
n o t  b e e n  an i n v e n t o r y  made o f  t h e  p r e s e n t  and f u t u r e  s t a t u s  o f  the w a s t e  

Theat t h a t  w i l l  "be r e j e c t e d  and t h a t  c o u l d  b e  used i n  t h e  s t a t e .

Q. What a r e  some 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  mid a-.roacnl t u r e , f o r e s t r y ,  p r o c e s s i n g  and 
d i s t r i c t  h e a t i n g  i n  c o mme r c i a l  anr. d o m e s t i c  a r e a s .  High t e mp e r a t u r e ”  
w a s t e  h e a t  a l s o  may b e  u s e f u l  i n  some c a s e s  f o r  t h e  g e n e r a t i o n  o f  
e l e c t r i c i t y  where u s e s  can be f o u n d  f c r  t h e  r e m a i n i n g  l o w e r  t e mp e r a t u r e  
h e a t  s o  t h a t  v a p o r  and t he r mc l  p o l l u t i o n  i s  n o t  a p r o b l e m .  For e x a m p l e ,  
i t  woul d b e  t e c h n i c a l l y  p o s s i b l e  t o  g e n e r a t e  e l e c t r i c i t y  f r om t h e  h i g h  
t e m p e r a t u r e  w a s t e  from t h e  North Po l e  P e t r o l e u m r e f i n e r y ,  howe v e r ,  i f  
t h i s  i s  done t h e  r e j e c t  e n e r g y  woul d b e  i n  a form t h a t  c o u l d  n o t  be i n ­
j e c t e d  i n t o  t he  u p p e r  a t mo s p h e r e  and wo 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  mo nt h s .  A g r i c u l t u r e  and d i s t r i c t  h e a t i n g  c oul 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  low t e m p e r a t u r e  r e j e c t  e n e r g y .

Ag r i c u l t u r e
«

The h i g h  t e m p e r a t u r e  r e j e c t  beat  c o u l d  be u s e f u l  f o r  f o r a g e  and 
g r a i n  d r y i n g  and may p r o v i d e  t he  n e c e s s a r y  component t h a t  would make 
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  and t h e r e f o r e ,  expand p o t a t o  
p r o d u c t i o n .

Heat  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  wat er  o r  s t e a m and at  
t e m p e r a t u r e s  r a n g i n g  f rom 80" F t o  SCi0°F woul d be u s e f u l  f o r  g r e e n h o u s e

Q. vrr.st is waste heat?



p f o d u c t i d n ’and v e g e t a b l e  and plant,  p r o d u c t i o n  . in a r e a s ,  t h a t  would s u p p o r t  
horti c . u3. ture cron p r o d u c t i o n  r e s u l t i n g  from s o i l  w a r n i n g .  ‘Hie use o f  
t h e  h e a t  i n  g r e e n h o u s e s  and then d u r i n g  the summer mont hs  i n  t he  s o i l  fm:  
c r o p  p r o d u c t i o n  i s  n e c e s s a r y  to a l l  w i s e  p r o p o s a l s  the*- s u g g e s t  a n e a r  t o t a l  
u s e  f o r  t he  e n e r g y .  T h i s  cr op u s e  i s  p r o b a b l y  n e c e s s a r y  b e c a u s e  i t  car. 
u t i l i z e  t h e  low t e m p e r a t u r e  e n e r g y  and vjould ' ' t i l i z e  t h e  h e a t  as  3 e s s  i s  
ne e d e d  f o r  o t h e r  u s e s .  I t  a p p e a r s  to b e  an i m p o r t a n t  p a r t  o f  e v e r y  s y s t e m s  
a p p r o a c h  t o  u t i l i z i n g  t h i s  r e s o u r c e  b e c a u s e  t he  r e a r  t o t a l  vise o f  t h e  
r e s o u r c e  w i l l  make t h e  c o l l e c t i o n  and d i s t r i b u t i o n  more e c o n o mi c a l  f o r  
e a c h - u s e .

A q u a c u l t u r e , F o r e s t r } '  P r o c e s s i n g  and D i s t r i c t  He a t i n g

The u s e  o f  h e a t  t o  i mprove  p r o d u c t i o n  o f  f i s h e r i e s  t hr ou g h  h a t c h e r y  
r e a r i n g  and i n  f i s h  p r o d u c t i o n  ponds i s  s u g g e s t e d .  The 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 -, and i n  d i s t r i c t  Ti eat i ng o f  homes and 
b u s i n e s s e s  i s  obv i ous :  x£ t h e  h e a t  can b e  c o l l e c t e d  and d i s t r i b u t e d .  The 
more c o m p l e t e  u s e  t h a t  would r e s u l t  by  g r e e n h o u s e  and s o i l  h e a t  u s e  woulo.  
p r o v i d e  a b e t t e r  ecoru ’ c p i c t u r e  f or  t h e  a b o v e  u s e s .

Ql I s  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 tTie 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  

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

A.  P u r i n g  the f o u r  summer months it: i s  s u p e r i o r  t o  most  o t h e r  a r e a s  o f  
t he  n a t i o n .  The 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 he  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  the w o r l d  d u r i n g  t h e s e  f o u r  summer 

•months.  - I f  t h e - s e a s o n  can be l e n g t h e n e d  a n d / o r  t h e ' s o i l  warmed,  t he  
p r o d u c t i v e  c a p a c i t y  can be f u r t h e r  i n c r e a s e d ,  and t h i s  p h o t o s y n t h e 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. Why h a s n ’ t t h e  g r e e n h o u s e  i n d u s t r y  d e v e l o p e d  w i t h o u t  t he  w a s t e  
h e a t  use?

A.  I t  i s  one o f  A l a s k a ’ s  maj or  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 he  p r e s e n t  
t i m e ,  b u t  i t  lias b e a n  d e v e l o p ° d  t hr oug h t h e  us e  o f  f o s s i l  f u e l s  whi ch a r e  
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  o f  t h e  n a t i o n .

Q. The r e  a r c  i n d i c a t i o n s  t h a t  I nmi r e ds  o f  a c r e s  o f  g r e e n h o u s e  and s o i l  
h e a t e d  v e g e t a b l e  p r o d u  .on i s  p o s s i b l e .  Could a l l  o f  t h e s e  p r o d u c t s  
b e  market ed i n  A l a s k a !

A .  No.  B e s i d e s  p r o v i d i n g  A l c - k a n s  w i t h  v e g e t a b l e s  and or na men t al  
p l a n t s ,  i t  would b e  n e c e s s a r y  t o  market cut  f l o w e r s  such a s  r o s e s ,  
c a r n a t i o n s ,  chrys anthemums and e t c .  on n a t i o n a l  and w o r l d  ma r k e t s .  I t  
i s ’ p r o p o s e d  t h a t  t h i s  c o u l d  be d one  c c m p a t i v e l y  d u r i n g  5 - 6  months o f  t h f  
y c a r  b e c a u s e  o f  A l a s l i a ’ s  s u p e r i o r  env i r onme nt  f o r  g r e e n h o u s e  p r o d u c t i o n  and 
t hr oug h t h e  us e  o f  w a s t e  e n e r g y .

Q. Why do you f e c i  t h a t  i t  -; s i m p : r t a n t  t o  exami ne n a t i o n a l  and world 
ma r k e t s  f o r  c u t f l o v ? e r s ?



A. Ee caucc  i t  a p p e a r s  t o  be n e c e s s a r y  a t  t h e  p r e s e n t  cir.ie i n  o r d e r  
t o  r.aV.fc more c o m p l e t e  u s e  o f  our  u^j sed r e s o u r c e .  I t  a l s o  would add Lo 
t he  s t a b i l i t y  o f  o u r  economy t o  h e ' e  a cne wahl e  r e s o u r c e  s uch a s  t h i ; ;  
c o n t r i b u t i n g  t o  the.  s t a t e ’ s  economy.  I t  woul d a l s o  d e c r e a s e  t he  n a t i . o i i ’ n 
c o n s u n p t i c n  o f  f o s s i l  f u e l s  now us e d f o r  t h i s . p u r p o s e  i n  t h e  p r e s e n t  
g r e e n h o u s e . g r o wi n g  a r e a s .

i

Q. /What w i l l  be  t h e  t e m p e r a t u r e  o f  t h e  Waste Heat?
j — :—  ■

A.  ' The t e mp e r a t u r e  o f  t he  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 he  t y p e  o f
i n d u s t r y  and w i l l  r a n g e  from a b o u t  S0°F t o  a b o v e  800°F.  I t  w i l l  be.
e x h a u s t e d  as  h o t  a i r ,  h o t  w a t e r  o r  s t e a m.

I t  i s  e x p e c t e d  t h a t  not  a l l  r e j e c t  e n e r g y  c o u l d  be u t i l i z e d  a t  t h i s  
t i me 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 wi ng  
a r e a s  and t h e  l a c 1, o f  t e c h n o l o g y .  A s y s t e m s  ap p r oa c h  w i t h  a g r i c u l t u r e  as 
a  ma j o r  u s e r  a p p e a r s  t o  g i v e  t h e  b e s t  p o t e n t i a l .

Q. What i s .  t h e  u r g e n c y  i n  t he  l e g i s l a t i o n  now i n  p r o c e s s ?

A .  We must  p r o mo t e  t h e  use or  i t  w i l l  n o t  h a p p e n .  The p o t e n t i a l  f o r  us e
must 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  t o  d e v e l o p  t h e  
most  e c o n o m i c a l  r e c o v e r y  s y s t e m .  For e x a m p l e ’ t he  o i l  p i p e l i n e  pumpi ng 
s t a t i o n s  were 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  m i n d , a n d ,  t h e r e f o r e ,  
i t  w i l l  c o s t  more 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  be a v a i l a b l e ^  at  t he  p r e s e n t  t i me  
t o  make e c o n o mi c a l  us e  o f  the 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 ,  
and t o  i mp r o v e  t h i s  t e c h n o l o g y .



THE FEASIBILITY OF UTILIZING WASTE HEAT FROM THE 
TKAKS-ALASKA riTEI-lNE FOR .

GRAIN AND FORAGE DRYING

BACKGROUND

Much emphasis has bee n p l a c e d  i n  r e c e n t  y e a r s  on e n e r g y  
u t i l i z a t i o n  and i t ' s  i mpact  on economi c  growth.  In the f a c e  o f  an 
i n c r e a s i n g  world p o p u l a t i o n ,  h e a v y  cemancs a r e  b e i n g  made on e n e r g y  
s u p p l y  s o u r c e s ,  p a r t i c u l a r l y  as r e l a t e d  t o  f ood p r o d u c t i o n .  It  has  
become e x c e e d i n g l y  i mp o r t a n t  to c o n s e r v e  nd improve t he  e f f i c i e n c y  o f  
e n e r g y  a v a i l a b l e  from b o t h  f o s s i l  and n o n - f o s s i l  f u e l s .  This  i s  v e r y  
e v i d e n t  i n  the a g r i c u l t u r a l  i n d u s t r y ,  p a r t i c u l a r l y  ir. s m a l l  g r a i n  and 
f o r a g e  p r o d u c t i o n .  As an e x a m p l e ,  n a t u r a l  gas  forms the e n e r g y  b a s e  
f o r  o v e r  80 p e r c e n t  o f  t h e  e n e r g y  used i n  i r r i g a t i o n  pumps,  g r a i n  
d r y i n g  and anhydrous ammonia f e r t i l i z e r  p r o d u c t i o n  in Kansas.
D e c r e a s i n g  s u p p l i e s  o f  n a t u r a l  g a s  can b e  e x p e c t e d  wi t h  c o n t i n u o u s l y  
r i s i n g  p r i c e s . (1) This w i l l  be t r u e  i n  a l l  a g r i c u l t u r a l  a r e a '  o f  t he  
Uni t ed S t a t e s .  I t  i s  i m p o r t a n t  t o  u t i l i z e  the maximum e n e r g y  a v a i l a b l e  
from any'  f u e l  s o u r c e .

A l a s k a ,  i n p a r t i c u l a r ,  i s  p l a c e d  i n  a uni que p o s i t i o n  i n  the 
s c e n a r i o  o f  t o t a l  e n e r g y  u s e  i n f o o d  p r o d u c t i o n .  Over 17 m i l l i o n  
a c r e s  o f  t i l l a b l e  land and 10 m i l l i o n  a c r e s  o f  r ange l and hav e  been 
i d c n t i f i e d . (2) One a r e a ,  t he  D e i t a - C l e a r w a t e r  r e g i o n ,  i n  the i n t e r i o r  
i s  c o n s i d e r e d  most a t t r a c t i v e  f o r  f u t u r e  a g r i c u l t u r a l  d e v e l o p me n t  f o r  

■the f o l l o w i n g  t h r e e  maj or  r e a s o n s :

1 .  The a r e a  c o n t a i n s  a p p r o x i m a t e l y  10,000 c l e a r e d  a c r e s  and 
o v e r  100,000 a c r e s  o f  u n c l e a r e d  land w i t h  hi gh a g r i c u l t u r a l  
p o t e n t i a l .  P o r t i o n s  o f  t h i s  a c r e a g e  are c u r r e n t l y  i n  use 
f o r  the p r o d u c t i o n  o f  g r a i n  and f o r a g e  c r o p s .

2. Pump S t a t i o n  {19 o f  the t r a n s - A l a s k a  p i p e l i n e  i s  l o c a t e d  
c e n t r a l l y  w i t h i n  t he  a r e a .  During b e g i n n i n g  p h a s e s  o f  
o i l  f l o w ,  an a v e .  l ge  o f  800,000 BTU per minute o f  low 
p r e s s u r e  t u r b i n e  c x M n s t  w i l l  be r e l e a s e d  at  t e m p e r a t u r e s  
o f  A75° F at  an ambi ent  t e m p e r a t u i e  o f  0°  F. At maximum 
o i l  f l o w ,  t h i s  w i l l  i n c r e a s e  t o  an a v e r a g e  o f  1,000,000 LTU 
per mi nute at  t e m p e r a t u r e s  o f  $35° F . (3) These t e mp e r a t u r e s  
a r e  c o n s i d e r e d  w i t h i n  t h e  range n e c e s s a r y  to o p e r a t e  g r a i n  
and f o r a g e  d r y e r s ,  which have an e ne r g y  r e q u i ; a me n t  i n  the 
nei g hbor hood o f  1 / 1 0  t h a t  a v a i l a b l e  from Pump S t a t i o n  v 9,
i f  the g r a i n  and f o r a g e  i s  h a r v e s t e d  at  mo i s t u r e  l e v e l s  as 
h i g h  as A0 to 60 p e r c e n t . ( A , 5)



3. The b e g i n n i n g s  o f  a p r o d u c t i o n  and mar ke t i ng  i n f r a s t r u c t u r e  
a r c  p r e s e n t  i n the D c l t n - C l c a r w n t c r  a r ea .  A maj or  road 
s y s t e m s e r v e s  as  a c o n n e c t o r  t o  Fairbanks and Anchorage.
Farm equi pment  and s u p p l y  o u t l e t s  arc l o c a t e d  w i t h i n  a 
100 m i l e  r a d i u s .  Small  g r a i n s  and hay produced w i t h i n  the 
ar e a  a r c  marketed w i t h i n  the s t a t e  through e s t a b l i s h e d  . 
c h a n n e l s .  In a d d i t i o n ,  De l t a  J u nc t i on  i s  the h e a d qu a r t e r s  
o f  the A l a s k a  Farmers C o o p e r a t i v e ,  I n c . .

The p o t e n t i a l  f o r . g r o w t h  i n  a g r i c u l t u r a l  p r o d u c t i o n ,  p r o c e s s i n g  
and ma r k e t i n g  i n  t h e  D c l t a - C l n a r w a t e r  a r e a  w i l l  n o t  be r e a l i z e d  u n t i l  
s e v e r a l  s p e c i f i c  q u e s t i o n s  a r e  r e s o l v e d .  These a r e :

1.  Can wa s t e  h e a t  be used f o r  g r a i n  and f o r a g e  d r y i n g ?
Al t hou g h t he  heat  g e n e r a t e d  by  pump s t a t i o n  t u r b i n e  e x h a u s t s  i s  
e x t r e m e l y  h i g h ,  i t  i s  n o t  i n  a form i mme d i a t e l y  u s a b l e  i n  any 
a g r i c u l t u r a l  a p p l i c a t i o n .  I n v e s t i g a t i o n s  show t h a t  s y s t e ms  can 
be d e s i g n e d  w i t h i n  s p e c i f i c a t i o n s  o f  the t u r b i n e s  to use t he  
h e a t  g e n e r a t e d . (6) The v a r i o u s  methods o f  t r a n s f e r i n g  the heat  
t o  the d r y i n g  a r e a  must be i n v e s t i g a t e d  t o  d e t e r mi ne  t ha t  which 
i s  the most  e f f i c i e n t .  Use o f  was t e  he at  f o ;  g r a i n  and f o r a g e  
d r y i n g  may make d u c t i o n  o f  t h e s e  crops w i t h i n  Alaska 
e c o n o m i c a l l y  a t t r ti v . c i v e .

2. Wi l l  use  o f  t u r b i n e  e x h a u s t  g a s e s  f o r  d r y i n g  damage g r a i n s  and 
f o r a g e s ?  I n d i c a t i o n s  a r e  t hat  t he r e  w i l l  be no damage and t hat  
t h e r e  may be an a d v a n t a g e  t o  u s i n g  was t e  g a s e s .  Grains and 
f o r a g e s  s h o u l d  be a n a l y z e d  both b e f o r e  and a f t e r  a s t o r a g e  
p e r i o d  t o  d e t e r m i n e  the e f f e c t  o f  the e x haus t  g a s e s ,  i f  a r y .

3. Wi l l  g r a i n s  and f o r a g e s  produced meet i n t e r n a t i o n a l  q u a l i t y  
s t a n d a r d s ?  Data from t he  A g r i c u l t u r a l  Experiment  S t a t i o n  
a t  Fa i r b a n k s  i n d i c a t e  a p p r o x i m a t e l y  80 p e r c e n t  o f  b a r l e y  
pr oduced i n  the D e l t a - C l e a r w n t e r  area can meet i n t e r n a t i o n a l  
s t a n d a r d s .  A g a i n ,  a n a l y s i s  o f  g r a i n  and f o r a g e  q u a l i t y  b e f o r e  
and a f t e r  a s t o r a g e  p e r i o d  w i l l  s u b s t a n t i a t e  t h i s  d a t a .

The c o n v e r s i o n  and use o f  ga s  t u r b i n e  e x h a u s t s  as  on e n e r g y  s o ur c e  f o r  
d r y i n g  g r a i n s  and f o r a g e s  i s  a k e y  to l a r g e  s c a l e  p r o d u c t i o n  o f  an 
ani mal  f e e d  pr o d u c t  w i t h i n  A l a s k a .

FUOJFCT OBJECTIVES

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  show the f e a s i b i l i t y  f o r  
u t i l i z i n g  was t e  h e a t  f o r  d r y i n g  g r a i n s  and f o r a g e s .  This  w i l l  
a c c o m p l i s h :



1 .  The p r o v i s i o n  o f  n w a s t e  heat  r e c o v e r y  s y s t e m d e s i g n  f o r  
Pump S t a t i o n  1:9 o f  the t r a n s - A l a s k a  p i p e l i n e  or f o r  
s i m i l a r l y  d e s i g n e d  e x h a u s t i n g  s y s t e m s .

2. The p r o v i s i o n  o f  a method f o r  more e f f i c i e n t  use o f  f o s s i l  
f u e l  i n a m u l t i - p u r p o s e  s y s t e m (pump s t a t i o n  o p e r a t i o n  and 
c r o p  d r y i n g ) .

3.  A means t o  use  h i g h  m o i s t u r e  g r a i n s  and f o r a g e s  as  a y e a r -
round f e e d  b a s e  i n  Alar a and as  a ma r k e t ab l e  pr o d u c t  t o
a r e a s  o u t s i d e  t he

A l l  o f  the above  w i l l  combine t o  p r o v i d e  t he  o p p o r t u n i t y  f o r  growth o f  
an a g r i c u ' . t u r a l  i n d u s t r y  which w i l l  i n c l u d e  as  major components p r o d u c t i o n ,  
p r o c e s s . ' , ? :  and m a r k e t i n g  o f  g r a i n s  and f o r a g e s .  The i n d u s t r y  w i l l  s e r v e  
the imned ' tc a r e a  and t he  s t a t e  and p r o v i d e  consumer b e n e f i t s  i n c l u d i n g
d o l l a r  s a v i  \gs p e r  u n i t  o f  e n e r g y  ex pe nde d.

PROJECT AREA

The D e l t a - C l e a r w a t e r  a r e a  i s  l a r g e l y  . a g r i c u l t u r a l .  i s  
s e r v i c e d  b y  a ma j o r  hi g h wa y  s y s t e m  p r o v i d i n g  a c c e s s  to Fairbu. .  ■- (90 
m i l e s  w e s u - n o r t h w e s r ) ,  Anc ho r a g e  (330 m i l e s  s o u t h we s t )  and the 
Canadian b o r d e r . ( I j O m i l e s  s o u t h e a s t ) .  The n e a r e s t  r a i l h e a d  i s  in 
F a i r b a n k s ;  the n e a r e s t  p o r t ,  A n c h o r a g e .  O n l y  c h a r t e r  a i r l i n e s  
s e r v i c e  t h e  a r e a  w i t h  Fa i r ban ks  t h t  n e a r e s t  i n t e r n a t i o n a l  a i r p o r t .
The a r e a  c annot  be c o n s i d e r e d  a bedroom community o f  f a i r b a n k s ,  
a l t h o u g h  F a i r b a n k s  i s  c o n s i d e r e d  ;he pr i mary  t r a d e  c e n t e r .  I t  
was,  p r e v i o u s  t o  the t r a n s - A l a s k a  p i p e l i n e  i n f l u x ,  a t r a d i n g  c e n t e r  
f o r  a r e a  f a r m e r s ,  most  o f  whom had begun as  h o m e s t e a d e r s .  In f a c t ,  
F a i r b a n k s ,  n i n e t y  m i l e s  w e s t  o f  t h e  D e l t a - C l e a r w a t e r  a r e a ,  from 
the t ur n o f  the c e n t u r y  to the 1 9 3 0 ' s ,  was c o n s i d e r e d  t h e  c e n t e r  o f  
A l a s k a ' s  a g r i c u l t u r e .  C a t t l e  and hogs  wer e  r a i n s e d .  Market v e g e t a b l e  
p r o d u c t i o n ,  hay p r o d u c t i o n  and g r a i n  p r o d u c t i o n  were under way.

In 1968, l e g i s l a t i v e  a c t i o n  made a d d i t i o n a l ,  land a v a i l a b l e  to 
p e r s o n s  a c t i v e l y  engaged i n  f a r m i n g .  S e v e r a l  a r e a  farms have grown 
b e c a u s e  c t h i s  a c t i o n  but  hav e  not  expanded s t a n t i a l l y .  As 
e x a m p l e s ,  . 1,000 hog p r o d u c t i o n  f a c i l i t y  was e s t a b l i s h e d  i n  1970, 
but dj.d not  remai n i n  o p e r a t i o n  b e c a u s e  o f  l a c k  o f  a c o n s i s t e n t  f e e d  
s u p p l y  and l a c k  of  an e x i s t i n g  market  i n f r a s t r u c t u r e . (7) A d a i r y  
opc r at i . c n  i n v o l v i n g  mare than o ne  hundred head w i t h  a c o mp l e t e  
p r o c e s s i n g ,  p a c k i n g  and d i s t r i b u t i n g  f a c i l i t y  e x i s t s  i n  the a r e a .
In a d d i t i o n ,  a b e e f  c a t t l e  f e e d i n g  o p e r a t i o n  i n v o l v i n g  one hundred 
head was r e c e n t l y  e s t a b l i s h e d .  There i s  an o n - g o i n g  e g g  p r o d u c t i o n  
o p e r a t i o n  o f  o v e i  10,000 l a y i n g  hcr.s,  a s  w e l l  a s  a s hee phur dcr  wi t h 
a one hundred head f l o c k .  A g r i c u l t u r e  i n  t he  ar e a  i s  not  l i m i t e d  by 
c l i m a c t i c  or b i o l o g i c a l  f a c t o r s ,  but  by f a c t o r s  o f  a d e v e l o p m e n t a l  
and economi c n a t u r e ,



The t r a n s p o r t a t i o n  a c c e s s  i n  the D e l t a - O l i a r v a t e r  a r e a  p r o v i d e s  a 
means f o r  i mport  and e x p o r t  o f  p r o d u c t s .  The same s y s t e m makes 
d i s t r i b u t i o n  t o  i n t e r  and i n t r a - s t a t e  d e s t i n a t i o n s  p o s s i b l e ,  and 
p r o v i d e s  a c c e s s  to s h i p p i n g  p o r t s  making a v a i l a b l e  p o s s i b i l i t i e s  f o r  
i n t e r n a t i o n a l  t r a d e .  Japan,  i n  p a r t i c u l a r ,  i mport s  90 p e r c e n t  o f  i t s  
v i t a l  g r a i n s .  A l a s k a ,  w i t h  a h i g h  q u a l i t y  g r a i n  p r o d u c t ,  c oul d be i n  
a good p o s i t i o n  t o  compete i n  t h e  i n t e r n a t i o n a l  l i v e s t o c k  f e e d  ma rket .
As t he market  i s  e x pa nde d,  the D c l t a - C l c a r w a t e r  area c o ul d  c o n c e i v a b l y  
p r o v i d e  up t o  100,000 a c r e s  o f  h i g h  q u a l i t y  a g r i c u l t u r a l  l a n d  f o r  
pr o d u c t  i on  o f  g r a i n s  and f o r a g e s .

• An nd hoc c ommi t te e  on a g r i c u l t u r e  h a s  pr epa red an a s s e s s me n t  o f  
l a r g e  s c a l e  b a r l e y  p r o d u c t i o n  i n  the D e l t a - C l e a r w a t e r  a r e a .  The 
a s s e s s m e n t  i n d i c a t e s  t h a t  farms a p p r o x i m a t e l y  3,000 a c r e s  i n  s i z e ,  
u s i n g  f a l l o w  management s y s t e m s  are v i a b l e  and t ha t  s u f f i c i e n t  q u a n t i t i e s  
o f  g r a i n  can.  be produced on 50,000 a c r e s  t o  war r ent  a 1 m i l l i o n  b u s h e l  
p u t - t h r o u g h - e l e v a t o r - d r y e r  s y s t e m . (9) I n v e s t i g a t i o n  o f  t h e  p o t e n t i a l  
o f  d r y i n g  g r a i n s  and f o r a g e s  w i t h  w a s t e  h e a t  i s ,  t h e r e f o r e ,  o f  h i g h  
i n t e r e s t  i n  terms o f  c o n t r i b u t i o n  to a r e n e wa b l e  r e s o u r c e  economic b a s e  
f o r  the s t a t e .  The c o n c l u s i o n  which may be re ached i s  t h a t  was t e  h e a t  
u t i l i z a t i o n  may w e l l  be the i mpet us  ne e d e d  f o r  t he  r e v i v a l  and f u t u r e  
d e v e l o p me n t  c f  a g r i c u l t u r e  i n  A l a s k a .

R E L A T E D  S T U D I E S  AND P R O J E C T S

The f o l l o w i n g  i s  a l i s t i n g  o f  p r o j e c t s ,  w i t h  r e f e r e n c e s ,  o f  
o n - g o i n g  and f u t u r e  r e s e a r c h  by the 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  
Experiment  S t a t i o n .

Grai n and f o r a g e  p r o d u c t i o n :
For t h e  p a s t  cour y e a r s ,  a c e r e a l  g r a i n  r e s e a r c h  program has 
b e e n  c o n d u c t e d  i n  t he  C l e a r w a t e r - B i g  De l t a  r e g i o n .  Emphasis 
h a s  b e e n  p l a c e d  on e v a l u a t i o n  o f  b a r l e y ,  o a t  and wheat v a r i e t i e s  
a s  f e e d  g r a i n  c r o p s .  Oat v a r i e t i e s  hav e  a l s o  been e v a l u a t e d  a s  
a f o r a g e  and s t r a w  c r o p .  Othei  a r e a s  o f  r e s e a r c h  i n c l u d e  f e r t i ­
l i z e r  r e s p o n s e ,  c ompa r i s on o f  p r o d u c t i o n  s y s t e m s  ( c o nt i n u o u s  
g r a i n  v s .  summer f n l l o w - g r o i n ) , t i l l a g e  p r a c t i c e s ,  s e e d i n g  r a t e s ,  
and v/eod c o n t r o l .

*
Bur t on ,  U. E . ,  1). 1). D. i nkel ,  and F.  J .  l.’o o d i n g ,  "So Many Q e c s t i o n s -  

So Few A n s w e r s " ,  A g r o b o r c a l i r . , V o l .  3,  No. 1 ,  p p .  21- 24,  1 9 7 1 .

Woodi ng,  F.  J . ,  G. M. P a u l s e n ,  and L.  S.  Murphy,  " f . u l f c r  Compo­
s i t i o n  o f  So y b e a n s  a s  A f f e c t e d  b y  Macronut ri ent  D e f i c i e n c i e s " ,  
S o i l  S c i e n c e  and Pl a nt  A n a l y s i s , 3̂ : 151—159, 1972.

Woodi ng,  F.  J . id C. W. K n i g h t ,  " Hi gh P r o t e i n  Grain from Interi or*  
A l a s k a " ,  A g r o 1 ■ i r e a l i s ,  V o l .  4,  Mo. 1 ,  pp.  1 2 - 1 3 ,  1972.



M a r t i n ,  C.  C . , R. I'. Barnas,  A.  H. Riru and F. J .  Wooding,
" A l k a l o i d s  and P a l a t a b i l i t y  o f  Phnlnri  r. annul  Inaneea L.  Crown 
i n  D i v e r s e  E n v i r o n m e n t s " ,  Agronomy J o u r n a l , 65: 1 99- 201,  3 973.

Woodi ng,  F. J .  and A.. C.  Epps,  " C r a i n  V a r i e t i e s  f o r  t he  Golden 
V a l l e y " ,  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e  P u b l i c a t i o n  No,  46, 
U n i v e r s i t y  o f  A l a s k a ,  1973.

Woodi ng,  F.  J .  and C.  W. K n i g h t ,  " B a r l e y  Y i e l d s  on Summer Fal l owed 
and S t u b b l e  La nd" ,  A g r o b o r c a l i s , V o l .  5,  No.  1 ,  p .  22, 1973.

Woodi ng,  F.  J . , ‘ D.  II. H a s s i n g e r ,  and G. W i l l i s ,  " Gr a i n s  i n  Seward’ s 
I c e b o x " ,  A g r o b o r c a l i s , V o l .  6,  No.  1 ,  p p .  4 - 6 ,  1974.

Woodi ng,  F.  J . ,  J .  L.  B r o s s i a ,  S. D. Sparrow and D. H. H a s s i n g e r ,
" Smal l  Gr a i n s  on A g r i c u l t u r a l  Land i n  Remote A r e a s  o f  A l a s k a " ,  
A g r o b o r c a l i s , V o l .  7 ,  No.  1 ,  pp .  28-30,  1975.

O n - g o i n g  r e s e a r c h  c o n c e r n s  g r a i n  p r o d u c t i o n  i n  t h e  Tanana V a l l e y  o f  
i n t e r i o r  A l a s k a .  The o b j e c t i v e s ,  a r e  t o  i n c r e a s e  p r o d u c t i o n  o f  
b a r l e y ,  o a t s ,  and wheat  t h r o u g h  a b r o a d ,  i n t c r g r a t c d ,  r e s e a r c h  p r o ­
gram o f  v a r i e t y  t e s t i n g  and c u l t u r a l  p r a c t i c e s .  T r i t i c a l c  i s  to 
be e v a l u a t e d  a s  a p o t e n t i a l  new g r a i n  c r o p .  Gr ai ns  produced i n  a 
s u b a r c t i c  e n v i r o n m e n t  a r e  t o  b e  e v a l u a t e d  f o r  q u a l i t y  and s u i t ­
a b i l i t y .  In a d d i t i o n ,  g r a i n  a d a p . u t i o n  t e s t s  a r e  b e i n g  c onduct ed 
f o r  remote a r e a s  o f  A l a s k a .

Woodi ng,  F. J . ,  " S m a l l  Gr a i n  P r o d u c t i o n  i n  t h e  Tanana V a l l e y  o f  
I n t e r i o r  A l a s k a " ,  Hatch P r o j e c t ,  March 1 ,  1974.

Woodi ng,  F.  J . ,  " Gr a i n  A d a p t a t i o n  T e s t s  f o r  Remote Ar e a s  o f  A l a s k a " ,  
S p e c i a l  A p p r o p r i a t i o n  o f  Hatch Funds,  1974.

S i n c e  May, 1970,  r e s e a r c h  on p e a s ,  b a r l e y  and oat  m i x t u r e s  has  b e e n  
c o nd u c t e d  t o  d e t e r m i n e  i n - c o m b i n a t i o n  and i n d e p e n d e n t  r e s p o n s e  t o : 
h a r v e s t  d a t e  and c r o p  m i x .  The p a r a me t e r s  o f  i n t e r e s t  a r e  p r o t e i n ,  
d i g e s t i b i l i t y  and y i e l d .

Bruridnge,  A.  L . ,  R. L. T a y l o r  and V.  L.  Burt on,  " B a r l e y ,  Oats and 
Peas,  A l o n e  and i n  C o mb i - . a t i o n ,  f o r  F o r a g e " ,  p r e s e n t a t i o n  a t  
the Annual  Me e t i n g  o f  t h e  Ameri can Da i r y  S c i e n c e  A s s o c i a t i o n ,  
June,  1976.

Ma r k e t s :
Past  work on m a r k e t s  f o r  a g r i c u l t u r a l  c o mmo di t i e s  p r oduc e d i n  
A l a s k a  has b e e n  l a r g e l y  c o n f i n e d  t o  o n l y  statevj i . de m a r k e t s .  The 
t o p i c s  c o v e r e d  h a v e  i n c l u d e d  p o r k ,  b e e f ,  v e g e t a b l e s ,  d a i r y ,  and 
f e e d  p r o d u c t i o n .  A l t h o u g h  o n l y  l i m i t e d  l o c a l  market s  wer e  i d e n t i ­
f i e d ,  p r o d u c t i o n  w i t h i n  t h e  s t a t e  i s  s m a l l  enough t o  a l l o w  market  
e x p a n s i o n  i n ' m o s t  a r e a s .



---------------------------------------------------------------------------------------------------------  — g.
'•? ~ s . - " i .  •. . . • i .  r. v .->>

Bur t on,  W. r . . , " A l a s k a 1 A g r i c u l t u r e " ,  I n s t i t u t e  «\C S o c i a l ,
Economic and Government Re search,  U n i v e r s i t y  o f  A l a s k a ,  .1971.

’ F l y n n ,  E. and V,’ . Thomas,  " As s e s s me n t  o f  Markets f o r  Fr e s h V e g e ­
t a b l e s  i n  A n c h o r a g e " ,  G. E. -  TEMPO, Re search P u b l i c a t i o n ,  1973,

f * .

Thomas,  W,, ar.d P.  L i n n ,  "Economic F a c t o r s  i n  A l a s k a n  Mi l k  M a r k e t i n g " ,  
A g r o b o r c a l i s , 1972.

S t e p h e n s ,  C . ,  V.  Thomas and V .  Burke,  " S u p p l y i n g  A l a s k a ’ s  Red Meat 
and P o u l t r y  P r o d u c t s ,  I n s t i t u t e  o f  A g r i c u l t u r a l  S c i e n c e s ,  
U n i v e r s i t y  o f  A l a s k a ,  1975.

Re s e a r c h  j u s t  b e g i n n i n g  a t  t h e  U n i v e r s i t y  o f  A l a s k a  w i l l  a n a l y z e  t he  
e x p o r t  market  f o r  f e e d  b a r l e y ,  m a l t  b a r l e y ,  and g r a i n  a n d / o r  f e e d  
p e l l e t s ,  i i n t i f i c a t i o n  w i l l  be made o f  p o s s i b l e  ma r k e t s  and p r o b ­
l ems  and o p p o r t u n i t i e s  a s s o c i a t e d  w i t h  t h e s e . m a r k e t s .  Inc l ude d w i l l  
be an a n a l y s i s  o f  p r i c e  c o n d i t i o n s ,  t r a d e  a r r a n g e m e n t s ,  t r a n s p o r t a ­
t i o n  s y s t e m  r e q u i r e m e n t s  and a p p r o p r i a t e  dome s t i c  and f o r e i g n  g o v e r n ­
ment r e g u l a t i o n s .

Thomas,  V?., " A g r i c u l t u r e  i n  A l a s k a ;  1976 -  2000 A . D . " ,  Al a s k a  Revi ew 
o f  B u s i n e s s  and Economic C o n d i t i o n s ,  I n s t i t u t e  o f  S o c i a l ,

' Economic and Government Re s ear ch,  U n i v e r s i t y  o f  A l a s k a ,  June,
1976.

’/ . . .

Thomas,  U. ,  " I n t e r n a t i o n a l  Markets  and Mar ke t i ng  f o r  A l a s k a  Produced
Farm P r o d u c t s ” , Re s e a r c h  T r o j e c t ,  A g r i c u l t u r a l  Experi ment  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 ,  1976.  S e c t i o n s  o f  t h i s  ma r k e t i n g  .■ s e a r c h  
w i l l  b e  c a r r i e d  on a s  i n - k i n d  c o n t r i b u t i o n s  t o  the w a s t e  e n e r g y  
p r o j e c t  p r o p o s e d  h e r e .

A g r i c u l t u r a l  p o t e n t i a l :  '
The r e  a r e  t h r o e  a g r i c u l t u r a l  p o t e n t i a l  s t u d i e s  which a r e  o n - g o i n g  
w i t h i n  t h e  A g r i c u l t u r a l  Experi ment  S t a t i o n .  'Die maj or c onc er n i s  
economi c  and s o c i a l  impact  on the s t a t e  and on a v a i l a b l e  markets  
f o r  p r o d u c t s  from t h e  s t a t e .

Enter. ,  V.\ E . ,  " C r e a t i n g  a Northern A g r i c u l t u r e ,  I ,  I I ,  I I I ,  IV,  V " ,  
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  Experiment S t a t i o n  B u l l e t i n  
No.  f\2 t hr oug h 7i6, 1975,  1976.

P a r i s ,  J.  E. ar.d R. .1. Hi l dret h. ,  "Con s i d e  vatic. .* f o r  Devel opment  -  
A l a s k a ’ s A g r i c u l t u r a l  P o t e n t i a l ” , f o r  the F e d e r a l  Land Use 
P l a n n i n g  Co-.tinLssion o f  tlir> 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  
Ex p e r i ' x  n t  S t a t i o n ,  A p r i l ,  1976.

.



" ;

T h o r n s ,  W. C. , C. E. L e v i s  and F. .T. Wooding,  " The 3‘r t , M'ci.il f o r
P r o d u c t i o n  o f  P a r l e y  i n  the D e i l n - C l c a r v a t e r  Area o f  I n t e r i o r  
A l a s k a " ,  Uni v .  o f  A k . , Ag.  Exp. S t a t i o n ,  Fe br uar y .  1977,  d r a f t .

Waste heat  u t i l i z a t i o n :
The u t i l i z a t i o n  o f  w a s t e  b e a t  i n  a g r i c u l t u r a l  s y s t e m s  has  been
a d d r e s s e d  w i t h i n  the A g r i c u l t u r a l  Experiment S t a t i o n .

D i n k e i ,  D. H . , " P o t e n t i a l  f o r  Pr o d u c t i o n  o f  I n t e n s i v e l y  Cul tured 
Crops i.n A l a s k a  Usi ng Geot her mal  or Waste Heat S o u r c e s " ,  
p r e s e n t e d  a t  t he  Second I n t .  Symp. on Cold Regi ons En g i n e e r i n g ,  
Uni v .  o f  A k . , Aug.  13,  1976.

L e w i s ,  C. E . , "The U t i l i z a t i o n  o f  Waste Heat in A g r i b u s i n e s s  D e v e l o p ­
ment " ,  p r e s e n t e d  at  t h e  Second I n t .  Symp. on Cold Regions 
E n g i n e e r i n g ,  Un i v .  o f  Ak.  Aug.  13,  1976.

PROJECT PROCEDURES 

Method o f  App r o a ch

A t h r e e  p a r t  s t u d y  w i l l  be c o nd u c t e d  o v e r  a two y e a r  p e r i o d  to 
p r o v i d e  ans we r s  to t h o s e  q u e s t i o n s  r a i s e d  in the background d i s c u s s i o n .  
The p a r t s  o f  ‘. h i s  s t u d y  a r e :

Part 1 .  P r o v i s i o r  o f  an e f f i c i e n t  d e s i g n  f or  t h e  c o n v e r s i o n  of  
l ow p r e s s u r e  t u r b i n e  e x h a u s t  to u s a b l e  t >rm.

Tart  2. D e t e r m i n a t i o n  o f  t h e  e f f e c t  of  t u r b i n e  ex haus t  g a s e s  on 
q u a l i t y  o r g r a i n s  and f o r a g e s .

Part  3. D e t e r m i n a t i o n  o f  g r a i n  and f o r a g e  q u a l i t y  a f t e ’ d r y i n g  w i t h  
e x h a u s t  g a s  and a f t e r  a p e r i o d  o f  s t o r a g e  a t  v a r y i n g  
m o i s t u r e  l e v e l s .

D i s c u s s i o n  o f  Part  1.

.The e x h a u s t e d  h e a t  a v a i l a b l e  i s  i n  the form o f  a l ow p r e s s u r e ,  
h i g h  BTU per mi n u t e  f l o w  at  h i g h  t e m p e r a t u r e s .  Requi rements  o f  low 
back p r e s s u r e  f o r  e f f i c i e n t  t u r b i n e  o p e r a t i o n  l i m i t  the d e s i g n  
s p e c i f i c a t i o n s  f o r  r e c o v e r y  o f  t he  h e a t ,  both a f i n  tube and a t u b e /  
ambi ent  a i r  s y s t e m  have been s u g g e s t e d .  A l t e r n a t e  p o s s i b i l i t i e s  w i l l  
be c o n s i d e r e d .  The p o s s i b i l i t y  o f  a w a t e r  j a c k e t  s u r r o u n d i n g  tire 
r e c o v e r y  tube w i l l  be i n v e s t i g a t e d ,  as s umi ng a f u t u r e  need f o r  
b o a t e d  w a t e r .  Cost  o’f the s y s t e m  and o p e r a t i o n  and mai ntenance 
r e q u i r e me n t s  w i l l  be a pr i mary  c o n s i d e r a t i o n .



1 n FY 7S, .1 s n a i l  d r y e r  (200 bushel  per hour) w i l l  be purchased 
and equ ipped  w i t h  heat c o n v e r s i o n  and t r a n s p o r t  s y s t e ms  whi ch w i l l  
a l l o w  u t i l i z a t i o n  o f  t u r b i n e  e x h a u s t s .  I f  i t  i s  not  p o s s i b l e ,  due Co 
c o n f l i c t  wi t h p i p e l i n e  s t a r t - u p  o p e r a t i o n s ,  to use the Thir.p S t a t i o n  £9 
s i t e ,  an a l t e r n a t i v e  s our ce  w i l l  be us e d.  S e v e r a l  are a v a i l a b l e  i n  the 
Fa i r banks  area .  The d r y e r  s y s t e m  i s  s c he dul e d  to be o p e r a t i o n a l  i n  
FY 79.

A f t e r  c o m p l e t i o n  o f  d r y i n g  o f  the FY 79 c r o p s ,  an a n a l y s i s  o f  
o p e r a t i n g  e f f i c i e n c y ,  c o s t  o f  o p e r a t i o n  and c o n v e r s i o n  and i n s t a l l a t i o n  
c o s t s  w i l l  be p r e p a r e d .  The w a s t e  heat  s ys t e m w i l l  be compared to 
c o n v e n t i o n a l  d r y i n g  s y s t e ms  u s i n g  t h i s  c o s t  d a t a .

D i s c u s s i o n  of  Part  2.

During FY 7S, g r a i n  and f o r a g e  sampl es  h a r v e s t e d  e i t h e r  i n 
Fa i r banks  or i n  t he  D e i t a - C l e a r w a i e r  a r e a  w i l l  be d r i e d  t o  m o i s t u r e  
l e v e l s  v a r y i n g  f rom 30 to 12 p e r c e n t .  The d r y i n g  w i l l  be  done a t  t he  
A g r i c u l t u r a l  Experi ment  S t a t i o n  a t  Fai rbanks  u s i n g  c o n v e n t i o n a l  d r y i n g  
methods.  The o b j e c t i v e  o f  t h e  FY 78 s ampl i ng  i s  t o  e s t a b l i s h  a d a t a  
b as e  f o r  Al as kan g r a i n s  and f o r a g e s  d r i e d  u s i n g  c o n v e n t i o n a l  methods .  
This  d a t a  base w i l l  he used as  a compari son when t u r b i n e  e x h a u s t  i s  
used f o r  d r y i n g .

Re f o r e  s t o r a g e ,  c > n t r a c t u r a l  s e r v i c e s  w i l l  be used t o  a n a l y z e  
g r a i n  and f o r a g e  q u a l i t y .  P a r t i c u l a r  a t t e n t i o n  w i l l  be g i v e n  to 
c a r b o h y d r a t e  c o n t e n t  ( s u g a r s  and s t a r c h e s ) ,  p r o t e i n  c o n t e n t ,  and 
amino a c i d  c o m p o s i t i o n  o f  p r o t e i n s .

The gr ai n  and f o r a g e  s ampl e s  w i l l  be s t o r e d  i n o u t do o r  b i n s .
A f t e r  a ni ne  month s t o r a g e  p e r i o d , *  an a n a l y s i s  w i l l  a g a i n  he conducted 
of  c a r b o h y d r a t e  c o n t e n t  and p r o t e i n s .  A d d i t i o n a l l y ,  a d e t e r m i n a t i o n  
w i l l  he made o f  t he  t ype  and amount o f  f u n g a l  organi s ms  and amounts or
p r e s e n c e  o f  m i c r o - t o x i n s  i n  t he  s t o r e d  g r a i n s  and f o r a g e s .

D i s c u s s i o n  of  Part  3.

During FY 79,  the g r a i n  and f o r a g e  d r y i n g  pr oc e dur e  o f  Part 2. w i l l  
he r e p e a t e d .  However,  the d r y i n g  w i l l  be a ccompl i s he d u s i n g  a w a s t e  
heat  ‘s o u r c e  and a d r y i n g  s y s t e m  d e s c r i b e d  in Part 1 . .  C o o t r a c t u r a l  
s e r v i c e s  w i l l  a g a i n  he used t o  p e r f o r m t he  a n a l y s i s  d e s c r i b e d  i n Part  2. 
o:i the d r i e d  s a m p l e s  and on s a mp l e s  t aken from g r a i n s  and f o r a g e s  which 
have been s t o r e d  f o r  ni ne months.

A f t e r  sample a n a l y s i s  i s  c o m p l e t e d ,  c a r b o h y d r a t e  c o n t e n t ,  p r o t e i n  
l e v e l s ,  amine a c i d  c o m p o s i t i o n  o f  p r o t e i n s ,  and f u n g a l  t y p e s  and 
m i c r o - t o x i n s  p r e s e n t  w i l l  he compared t o  t hos e  in the g r a i n  and f o r a g e
sampl es  in ike c o n t r o l  group o f  Part  2 . .



A f t e r  c o m p l e t i o n  o f  the t h r e e  p o r t  s t u d y  ( Jul y  1 ,  I*/?*)), s u f f i c i e n t  
d a t a  w i l l  have been c o l l e c t e d  t o  c o mp l e t e  a r e p o r t  a d d r e s s i n g  the 
q u e s t i o n s :

1.  Can w a s t e  h e a t  be used t o  c r y  g r a i n s  and f o r a g e s ?

2. Wi l l  u s e  o f  g a s  t u r b i n e  e x h a u s t  f o r  d r y i n g  e f f e c t  g r a i n s  and
f o r a g e s ?

3. Wi l l  g r a i n s  and f o r a g e s  produced i n  Al as ka  n.eet i n t e r n a t i o n  
q u a l i t y  s t a n d a r d s  b o t h  b e f o r e  and a f t e r  s t o r a g e ?

The f o l l o w i n g  d a t a  c a t a g o r i e ?  w i l l  be used i n the r e p o r t .

1.  T e c h n o l o g y  o f  w a s t e  h e a t  r e c o v e r y  s y s t e ms  f o r  us e  i n g r a i n
d r y i n g .

2. E f f i c i e n c y  o f  w a s t e  h e a t  r e c o v e r y  s y s t e ms  c o n s i d e r i n g  a l l  
■ e n e r g y  u s e s  w i t h i n  a system' .  An example would be the use

o f  f o s s i l  f u e l  f o r  pump s t a t i o n  o p e r a t i o n  and a u s e  o f  the 
e x h a u s t  h e a t  from the t u r b i n e s  f o r . c r o p  d r y i n g .

3. Iiv ’ s t mont  c o s t  o f  the was t e  h e a t  r e c o v e r y  s y s t e m .

4. O p e r a t i n g  c o s t  o f  the r e c o v e r y  s y s t e m.

5. E f f i c i e n c y ,  i n v e s t m e n t  c o s t  and o p e r a t i n g  c o s t  o f  c o n v e n t i o n a l  
d r y i n g  s y s t e m s .

6. Q u a l i t y  c h a r a c t e r i s t i c s  o f  g r a i n s  and f o r a g e s  s t o r e d  a t  v a r y i n g  
m o i s t u r e  c o n t e n t s  f or  one s e a s o n  a f t e r  d r y i n g  by  ei ther,  
c o n v e n t i o n a l  o r  w a s t e  h e a t  methods .

7. Q u a l i t y  c h a r a c t e r i s t i c s  o f  g r a i n s  and f o r a g e s  i mm e d i a t e l y  
a f t e r  d r y i n g  c i t h e r  by c o n v e n t i o n a l  or  w a s t e  h e a t  methods.

FOLLOW-UP

Thi s  p r o j e c t  lias been pr opos ed t o  a i d  t hos e  p e r s o n s  a l r e a d y  
p r o d u c i n g  g r a i n s  and f o r a g e s  w i t h i n  A l a s k a  and t h o s e  who may be c o n s i d e r i n g  
c b e g i n n i n g  e n t e r p r i s e .  At p r e s e n t ,  t h e r e  i s  no d a t a  b a s e  which the 
farmer can use t o  d e t e r m i n e  to what m o i s t u r e  l e v e l  g r a i n s  and f o r a g e s  
s h o u l d  be d r i e d  t o  r n i n t a i n  q u a l i t y  a f t e r  s t o r a g e  under i n t e r i o r  Al aska 
c l i m a c t i c  c o n d i t i o n s .  • Mor e ov e r ,  r.v.ch i n t e r e s t  has been g e n e r a t e d  
c o n c e r n i n g  the u s e  o f  w a s t e  heat  f c r  g r a i n  and f o r a g e  d r y i n g .  It  i s



r e a s o n a b l e  ::o assume an o p e r a t i n g  c o s t  s a v i n g s  would be e f f e c t e d  by 
was t e  heat  u t i l i z a t i o n .  When t he  c o s t  o f  was t e d  e ne r g y  i s  compared to 
i n v e s t me n t  c o s t  o f  r e c o v e r y  s y s t e m s ,  t he  q u a l i t a t i v e  s a v i n g s  o f  v a l u a b l e  
f u e l s  i s  a l s o  l a r g e .  Cost  s a v i n g s  may be eve n l a r g e r  i f  the use o f  
t u r b i n e  e x haus t  p r o v e s  b e n e f i c i a l  i n s t o r a g e  o f  g r a i n s  and f o r a g e s  a t  
h i g h e r  than normal  m o i s t u r e  l e v e l s .  However,  i f  gas t u r b i n e  e x h a u s t s  
damage the c r o p ,  t h e r e  w i l l  be no need f o r  f u r t h e r  c o n s i d e r a t i o n  o f  
was te  h e a t  f o r  g r a i n  and f o r a g e  d r y i n g .  The c o m p l e t i o n  o f  the much 
needed da t a  b a s e  f o r  d r y i n g  o f  g r a i n s  and f o r a g e s  u t i l i z i n g  was te  h e a t .
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Page 4, l i n e 7 - -  d e l e t e " p e r s o n s "  r e p l a c e  w i t h  " p e r s o n "

Page 6, l i n e 10 - - d e l e t e " o f "  r e p l a c e  w i t h  " and"

Page 10, 1 i ne 6 and 28 - - i n s e r t  " m u n i c i p a l i t i e s "  a f t e r  r e g i o n a l  e l e c t r i c
a u t h o r i t i e s "

Page 1 2_j_ l i n e 23 - -  d e l e t e " o f "  r e p l a c e  w i t h  "whi ch i s "

Page 14, l i n e 27 - -  i n s e r t " e s t i m a t e s  o f "  between " l i m i t e d  t o "  and " t o t a l

Page 15, l i n e 5 - -  i n s e r t " t o  b e "  between "money"  and " u s e d "

Page 16, l i n e 14 - -  i n s e r t " t o  b e "  between " b o n d s "  and " i s s u e d "

Page 19, l i n e 25 - -  d e l e t e " 4 4 . 5 6 . 1 8 3 "  r e p l a c e  w i t h  " 4 4 . 5 6 . 1 8 5 "

Page 20, 
and

l i n e  5 - -  i n s e r t  ' 
" a  new p r o j e c t "

"and s e c t i o n  44. 56. 1 87"  between " s e c t i o n "

Page 37, l i n e 21 - -  d e l e t e " l o a n "  r e p l a c e  w i t h  " l o a d "

Page 42, l i n e  16 - -  i n s e r t  " a u d i t e d "  between " t h e  commission t h e "  and 
" T i n a n c T a l "

Page 43, l i nes 1 7 - 1 9 - -  d e l e t e  s e n t e n c e  b e g i n n i n g  "On the e f f e c t i v e  
d a t e " -  and r e p l a c e  w i t h  " A l l  p r o j e c t s  a u t h o r i z e d  in S e c t i o n  48 
o f  t h i s  Act  are exempt from the p r o v i s i o n s  o f  AS 44 . 5 6 . 1 7 7 - 1 8 5 .  
For a l l  o t h e r  p r o j e c t s ,  u n l e s s  a pr opose d p r o j e c t  i s  exempt under 
AS 44. 56. 187 added by s e c t i o n  24 o f  t h i s  Ac t ,

Amendment No. 2. BY MALONE

Page 27, l i n e s  13-16 - -  d e l e t e  s u b s e c t i o n " ( L ) "
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Amendment No. 3. BY MILES

Page 45, l i n e  21 - -  i n s e r t  new s u b s e c t i o n  (d) t o  r e a d:  " ( d )  The

Al as ka  Power A u t h o r i t y  i s  a u t h o r i z e d  t o  p r o c e e d  w i t h  d e s i g n  and 

a c q u i s i t i o n  o f  r i g h t - o f - w a y  o f  the Anc h o r ag e - Fa i r b a nk s  t r a n s m i s s i o n  

i n t e r t i e .  This p r o j e c t  may be f i n a n c e d  by r e ve nu e  bonds i s s u e d  by 

the a u t h o r i t y ,  a p p r o p r i a t i o n s  from the g e n e r a l  f und,  or  o t h e r  f un di ng  

s o ur c e s  appr ov e d by t he l e g i s l a t u r e .  "

Amendment No.__ 4̂  BY MALONE

Page 30, l i n e  29 - -  i n s e r t  a f t e r  " ( a ) "  " A f t e r  December 31,  1980,

Page 31,  l i n e  4 - -  i n s e r t  a f t e r  " ( b ) "  " A f t e r  December 31,  1980,
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