


T o  : T o n y

F r o m :  J i m

S u b j e c t :  S u s i t n a  B i l l s  i n  R e s o u r c e s  4 / 6 / 8 3 ,  H B  99  & 1 2 £L

H B  99 a p p r o p r i a t e s  4 7  m i l l i o n  f o r  S u s i t n a  - i t ' s  L a c h e r ' s  b i l l .

T h e  G o v  h a s  i n c l u d e  $ 1 7 . 5  m i l  in h i s  c a p i t a l  b u d g e t .  T h i s  is  t h e  

a m o u n t  c o n s i d e r e d  n e c e s s a r y  f o r  c o n t i n u a t i o n  o f  s e e k i n g  F E R C  

l i c e n s i n g .  T h e r e  is n o  r e a l  n e e d  f o r  t h e  f u l l  4 7  m i l l i o n  at 

t h i s  t i m e .

H B  1 2 1  is f o r  a n  a d v i s o r y  v o t e  o n  w h e t h e r  t o  s p e n d  2 . 3  b i l l i o n  

f o r  S u s i t n a .  W e  m a y  q u e s t i o n  w h e t h e r  t h i s  w o u l d  r e s u l t  i n  a n y  

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

o f  t h e  p r o j e c t  a n d  e x t e n t  o f  t h e  b e n e f i t s  t o  b e  r e a l i z e d .

A t t a c h e d  a r e :  1) A E L  p o s i t i o n  p a p e r s  o n  S u s i t n a  a n d  2) F i s h e r ' s

c o m m i t t e e  r e p o r t  o n  S t a t e  A f f a i r s  h e a r i n g s  o n  S u s i t n a .
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3 M a r c h  1983

TO: R e s o u r c e s  C o m m i t t e e  m e m b e r s  
FROM: J a y  N e l s o n ,  E x e c u t i v e  D i r e c t o r ,  A E L  

S U B J E C T :  S u s i t n a

E n c l o s e d  is a c r i t i c a l  a n a l y s i s  o f  t h r e e  S u s i t n a  b i l l s  
p r e s e n t l y  b e f o r e  t h e  H o u s e  R e s o u r c e s  C o m m i t t e e .  T h i s  p a p e r  
w a s  p r e p a r e d  b y  Mr. E r i c  M y e r s ,  E n e r g y  S p e c i a l i s t  for t h e  
N o r t h e r n  A l a s k a  E n v i r o n m e n t a l  C e n t e r ,  a t  m y  r e q u e s t .

I b e l i e v e  t h a t  t h e  t i m e  for b o o s t e r i s m  a n d  w i s h f u l  t h i n k i n g  
a r e  p ast. T h e  l e g i s l a t u r e  n e e d s  to c r i t i c a l l y  e x a m i n e  t h e  
i s s u e  o f  h o w  t o  b e s t  p r o v i d e  f o r  t h e  l o n g  t e r m  e n e r g y  n e e d s  
o f  the R a i l b e l t .  S t e e p l y  d e c l i n i n g  s t a t e  r e v e n u e s  m a k e  it 
e s s e n t i a l  t h a t  we  n o t  r i s k  o u r  c a p i t a l  o n  p r o j e c t s  w i t h ,  a t  
b e s t ,  q u e s t i o n a b l e  e c o n o m i c s .

I h o p e  ycu a n d  y o u r  s t a f f  w i l l  t a k e  t h e  t i m e  t o  r e v i e w  
t h i s  p a p e r .  P l e a s e  c o n t a c t  o u r  o f f i c e  if y o u  h a v e  any 
f u r t h e r  q u e s t i o n s .

T h a n k  y o u .

ALASKA  C E N T E R  F O R  T H E  E N V IR O N M E N T  • A LA SKA  C H A P T E R ,  S IE R R A  C L U B  • A N C H O R A G E  A U D U B O N  S O C IE T Y  
A R C T IC  A U D U BO N  S O C IE T Y  • D ENA L I  C IT IZ E N S  C O U N C IL  • F R IE N D S  O F  T H E  EA RTH  • JUN EA U  A U D U B O N  S O C IE T Y  

K A C H E M A K  BAY  C O N S E R V A T IO N  S O C IE T Y  • N O R T H E R N  A LASKA  E N V IR O N M E N T A L  C E N T E R  
S IT KA  C O N S E R V A T IO N  S O C IE T Y  • S O U T H E A S T  A LASKA  C O N S E R V A T IO N  C O U N C I L
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H B  1 2 0 /  A U T H O R I Z A T I O N  A N D  A P P R O V A L  O F  T H E  S U S I T N A  F E A S I B I L I T Y  
S T U D Y  A N D  A P P R O V A L  O F  T H E  P R O P O S E D  "PL A N "  O F  F I N A N C E

I s s u e  —  A c c e p t a b i l i t y  o f  t h e  A P A / A c r e s  F e a s i b i l i t y  S t u d y

T h e  S u s i t n a  F e a s i b i l i t y  S t u d y  p r e p a r e d  f o r  t h e  A P A  b y  A c r e s  A m e r­
ic a n  (March 1982), c o n c l u d e d  t h a t  S u s i t n a  c o u l d  o f f e r  the m o s t  
a t t r a c t i v e  long t e r m  e l e c t r i c a l  e n e r g y  source, f o r  the' R a i l b e l t  
b u t  o n l y  o n  the b a s i s  o f  s e v e r a l  v e r y  c r i t i c a l  a s s u m p t i o n s .
M o s t  i m p o r t a n t l y ,  t h e s e  a s s u m p t i o n s  i n c l u d e d :  1) h i g h  e l e c t r i c a l  
d e m a n d  g r o w t h  ( f o r e c a s t s ) ,  2) r a p i d l y  i n c r e a s i n g  o i l  p r i c e s ,
3) o u t d a t e d  r e v e n u e  p r o j e c t i o n s / m u l t i - b i l l i o n  d o l l a r  c a s h  c o n­
s t r u c t i o n  s u b s i d i e s ,  a n d  4) tax e x e m p t  b o n d  f i n a n c i n g .

T h e  A c r e s  r e p o r t  i n c l u d e d  a " s e n s i t i v i t y  a n a l y s i s "  w h i c h  t e s t e d  
h e w  c r i t i c a l  c e r t a i n  a s s u m p t i o n s  w e r e  to t h e  c o n c l u s i o n  t h a t  S u s i t n a  
w a s  e c o n o m i c a l l y  v i a b l e  ( A t t a c h m e n t  A ) .

S i n c e  t h e  t i m e  t h a t  the A c r e s  s t u d y  w a s  p r e p a r e d ,  f u n d a m e n t a l  
c h a n g e s  in w o r l d  e c o n o m i c  c i r c u m s t a n c e s  h a s  i n v a l i d a t e d  the c o n­
c l u s i o n  t h a t  S u s i t n a  is t h e  m o s t  a t t r a c t i v e  R a i l b e l t  a l t e r n a t i v e ,  
a t  l e a s t  u n t i l  w e l l  into, t h e ' n e x t  c e n t u r y .

E l e c t r i c a l  D e m a n d : T h e  " n e e d "  for S u s i t n a  w a s  p r e d i c a t e d  on a h o s t  
o f  a s s u m p t i o n s  a b o u t  f u t u r e  e c o n o m i c  a c t i v i t y - p o p u l a t i o n  g r o w t h -  
e m p l o y m e n t - h o u s e h o l d  f o r m a t i o n ,  etc. w h i c h  r e s u l t s  i n  e l e c t r i c a l  
d e m a n d .  A s s u m p t i o n s  i n c l u d e d  the A N G T S  line, a n  A L P E T C O - l i k e  r e f i n e r y  
in V a l d e z ,  P a c A l a s k a ,  a n d  S t a t e  s p e n d i n g  t r e n d s  as b e f o r e  the w o r l d  cil 
m a r k e t  c o l l a p s e d .  In l i g h t  o f  the c h a n g e d  c i r c u m s t a n c e s ,  t h e  m o s t  
r e c e n t  r e v i s e d  p r o j e c t i o n s  of R a i l b e l t  e l e c t r i c a l  d e m a n d  for the 
y e a r  2010 (Batteli*- , 1982) a r e  c l o s e  to h a l f  t h o s e  u s e d  b y  A c r e s  a 
c o u p l e  o f  y e a r s  b a c k  in i t s  d e s i g n  d e v e l o p m e n t  s e l e c t i o n  w o r k  w h i c h  
l e d  to t h e  c h o i c e  of t h e  W a t a n a / D e v i l  C a n y o n  p r o p o s a l  c u r r e n t l y  
u n d e r  c o n s i d e r a t i o n  ( A t t a c h m e n t s  B a n d  C ) .

T h e  I S E R  (1980) p r o j e c t i o n s  u s e d  b y  A c r e s  c a l l e d  f o r  a M o d e r a t e  
(or " m o s t  likely") d e m a n d  c a s e  o f  8 , 9 4 0  G w h  p e r  y e a r  in 2 0 1 0  w h i c h  
c o m p a r e s  to the m o r e  r e c e n t  B a t t e l l e  (1982) M o d e r a t e  d e m a n d  e s t i­
m a t e  of 4 , 9 8 6  G w h / y e a r  in 2010. T h a t  is, t h e  m o s t  r e c e n t  d e m a n d  
p r o j e c t i o n s  for 2010 a r e  o n l y  a b o u t  56% of t h o s e  u s e d  b y  A c r e s  to 
a r r i v e  a t  the c o n c l u s i o n  t h a t  w e  "need" S u s i t n a .

A n o t h e r  w a y  of c o n s i d e r i n g  th i s  q u e s t i o n  is i n  t e r m s  of c a p a c i t y  
r e q u i r e m e n t s :  h o w  m a n y  m e g a w a t t s  o f  a d d i t i o n a l  c a p a c i t y  a r e  n e e d e d  
t o  r e p l a c e  r e t i r e d  c a p a c i t y  o v e r  t i m e  a n d  m e e t  e x p e c t e d  p e a k  (highest) 
d e m a n d ?  A c r e s ,  in its d e s i g n  d e v e l o p m e n t  a n d  s e l e c t i o n  a n a l y s i s ,  
u s e d  the IS E R  (1980) p r o j e c t i o n s  c a l l i n g  for a M o d e r a t e  c a s e  p e a k  
d e m a n d  of 1,635 m e g a w a t t s  (MW); t h i s  c o n t r a s t s  w i t h  the m o r e  r e c e n t  
B a t t e l l e  (1982) p r o j e c t i o n  o f  p e a k  d e m a n d  p r o j e c t i o n  of 1 , 0 0 3  MW. 
A p p r o x i m a t e l y  577 M W  o f  c a p a c i t y  w o u l d  s t i l l  b e  in p l a c e  in t h e  
y e a r  2010. The e s s e n t i a l  i s sue is h o w  l a r g e  a " c a p a c i t y  d e f i c i t "  c a n



be e x p e c t e d  and h o w  m u c h  a d d i t i o n a l  c a p a c i t y  is n e e d e d  to m e e t  
t h e  s h o r t f a l l .  U s i n g  the c a p a c i t y  r e t i r e m e n t  s c h e d u l e  d e v e l o p e d  
b y  A c r e s  a n d  the m o s t  r e c e n t  c a p a c i t y  r e q u i r e m e n t  p r o j e c t i o n s  
b y  B a t t e l l e  ( i n c l u d i n g  a 30% r e s e r v e  c a p a c i t y  m a r g i n )  it is e v i d e n t  
t h a t  t h e  R a i l b e l t  w i l l  e x p e r i e n c e  a c a p a c i t y  s h o r t f a l l  o f  about,
200 M W  i n  t h e  y e a r  2000 a n d  a b o u t  727 M W  b y  t h e  y e a r  2 0 1 0 . 'This 
c o n t r a s t s  w i t h  t h e  S u s i t n a  p r o j e c t  at  a t o t a l  o f  1 , 6 2 0  M W  (Watana 
at 1 , 0 2 0  a n d  D e v i l  C a n y o n  at  600). A  p r e m a t u r e  c o m m i t m e n t  t o  S u s i t n a  
w o u l d  r e s u l t  in m a s s i v e  a m o u n t s  o f  e x c e s s ,  i d l e  c a p a c i t y  as is t h e  
c a s e  w i t h  the L a k e  T y e e  p r o j e c t  ( A t t a c h m e n t  D ) .

N o t e  t h a t  t h e  A c r e s '  " s e n s i t i v i t y  a n a l y s i s "  ( A t t a c h m e n t  A) t e s t e d  
a "Low" d e m a n d  c a s e  for 2 0 1 0  as  6 , 3 0 0  Gwh. T h i s  s u p p o s e d  "Low" 
s c e n a r i o  —  w h i c h  r e n d e r s  t h e  p r o j e c t  m a r g i n a l  a t  b e s t  —  is 26% 
h i g h e r  t h a n  the m o r e  r e c e n t  " M o d e r a t e "  c a s e  a n d  64% h i g h e r  t h a n  t h e  
revist?d B a t t e l l e  "Low" for 2 0 1 0  (3,844 G w h ) .

U s i n g  A c r e s  o w n  a n a l y s i s ,  t h e  n e w  d e m a n d  p r o j e c t i o n s  w o u l d  i n d i c a t e  
t h a t  t h e  p r o j e c t  h a d  n e g a t i v e  n e t  b e n e f i t s  (ie, w a s  m o r e  c o s t l y  
t h a n  t h e  a l t e r n a t i v e s ) .

F u e l  P r i c e  E s c a l a t i o n  R a t e : A c r e s  a s s u m e d  t h a t  t h e r e  w o u l d  be c o n­
s t a n t l y  r i s i n g  f u e l  p r i c e s  t h r o u g h  2010 r e f l e c t i n g  t h e  c o n s t a n t l y  
i n c r e a s i n g  c o s t  o f  the w o r l d  p r i c e  of oil. T h e  A c r e s  p r o j e c t i o n  
c a l l e d  f o r  r e a l  ( a d j u s t e d  f o r  i n f l a t i o n )  p r i c e  i n c r e a s e s  o f  2 . 6 % / y e a r  
to 2000 a n d  1 . 2 % / y e a r  to 20 1 0  ( A t t a c h m e n t  A). T h e  " s e n s i t i v i t y  
a n a l y s i s "  s h o w s  t h a t  a 0% r e a l  r a t e  of f u e l  p r i c e  i n c r e a s e  y i e l d s  a 
n e g a t i v e  n e t  b e n e f i t  in e x c e s s  of $1 b i l l i o n .  T h e  A l a s k a  D e p a r t m e n t  
of R e v e n u e  p r o j e c t s  a n e g a t i v e  (declining) r e a l  p r i c e  of o i l  t h r o u g h­
ou t  m o s t  of this d e c a d e  a n d  d o e s  n o t  a n t i c i p a t e  p o s i t i v e  r e a l  p r i c e  
i n c r e a s e s  a n y w h e r e  near as g r e a t  as t h e  A c r e s  b a s e  c a s e  a s s u m e d .

A g a i n ,  u s i n g  A c r e s  own a n a l y s i s ,  it is a p p a r e n t  t h a t  the p r o j e c t  
w o u l d  c o s t  m o r e  t h a n  the a l t e r n a t i v e s .

O u t d a t e d  R e v e n u e  P r o j e c t i o n s /  M u l t i - B i l l i o n D o l l a r  S u b s i d i e s : T h e  
E n e r g y  P r o g r a m  t o r  A l a s k a  w a s  c o n c e i v e d  of in a t i m e  of  u p w a r d l y  
s p i r a l i n g  r e v e n u e s ;  b e f o r e  t h e  c o l l a p s e  of t h e  w o r l d  o i l  m a r k e t .  
S u p e r a b u n d a n t  r e v e n u e s  a r e  c l e a r l y  n o  l o n g e r  a v a i l a b l e  ( A t t a c h m e n t  
E) y e t  t h e  f i n a n c i n g  s c h e m e  p r o p o s e d  b y  HB 121 p r e s u m e s  t h e  a v a i l a­
b i l i t y  o f  $2.3 b i l l i o n  in g r a n t s  for t h e  p r o j e c t  in o r d e r  to m a k e  
the p r o j e c t ' s  c o s t  of p o w e r  a r t i f i c i a l l y  c o m p e t i t i v e  w i t h  the less 
e x p e n s i v e  a l t e r n a t i v e s .  A c r e s / A P A  a c k n o w l e d g e s  t h a t  S u s i t n a  p o w e r  
(at 3 0 C/kwh) w i l l  c o s t  m o r e  t h a n  t w i c e  t h e  a l t e r n a t i v e s  (at 1 4 . 5C/kwh) 
w h e n / i f  it is b r o u g h t  on l i n e  as s c h e d u l e d  in 1 9 9 3  ( A t t a c h m e n t  F ) .
T h e  a l t e r n a t i v e s  w i l l  c o n t i n u e  to be l o w e r  in c o s t  u n t i l  w e l l  i n t o  

th e  n e x t  c e n t u r y .

Ta x  E x e m p t  F i n a n c i n g : A c r e s  a s s u m e d  t h a t  the p r o j e c t  c o u l d  be b u i l t  
w i t h  t a x  e x e m p t  bonds. T h i s  a s s u m p t i o n  h a s  b e e n  q u e s t i o n e d  by, a m o n g  
o t h e r s ,  t h e  A P A ' s  o w n  b o n d  c o u n s e l  (Acres: T a s k  l l / J a n u a r y  1983, 

pp. 1 1 - 13).

G e n e r a l  C o m m e n t : It is e s p e c i a l l y  n o t e w o r t h y  t h a t  t h e  A l a s k a  P o w e r  
A u t h o r i t y  B o a r d  of D i r e c t o r s  n p v e r  e n d o r s e d  t h e  c o n c l u s i o n  that t h e  
S u s i t n a  p r o j e c t  w a s  the m o s t  a t t r a c t i v e  e l e c t r i c a l  a l t e r n a t i v e  f o r



t h ^ j R a i l b e l t . A t  l e a s t  u n t i l  t h e  A P A  B o a r d  f o r m a l l y  a d o p t s  t h a t  
p o s i t i o n /  it w o u l d  b e  p r e m a t u r e  f o r  t h e  L e g i s l a t u r e  ( w ith v a s t l y  
l e s s  i n f o r m a t i o n  a n d  u n d e r s t a n d i n g )  to  d o  so.

T h e  F e a s i b i l i t y  S t u d y  s h o u l d  n o t  be  e n d o r s e d  i n  t h e  a b s e n c e  o f  
s u c h  a c t i o n  o n  t h e  p a r t  o f  t h e  A P A  B o a r d  o r  w i t h o u t  a f o r m a l  
r e c o n s i d e r a t i o n  a n d  e c o n o m i c  r e e v a l u a t i o n  of t h e  p r o j e c t  in l i g h t  
of  p r e s e n t  e c o n o m i c  r e a l i t i e s .

I s s u e  —  A p p r o v a l  o f  the " P l a n "  of F i n a n c e

T h e r e  is, in fact, no "plan" p e r  se, b u t  r a t h e r  a v a g u e  set o f  
o p t i o n s  t h a t  h a v e  b e e n  p r o p o s e d  (Acres: T a s k  l l / J a n u a r y  19 8 3 ) .
T h e s e  p r o p o s a l s  caljL for m u l t i - b i l l i o n  d o l l a r  g r a n t  s u b s i d i e s  w i t h  

&  s o m e  s o r t  o f  c o m p ^ t n e n t a r y  b o n d i n g  —  r e v e n u e  b o n d s ?  G.O. b o n d s ?  
" d o u b l e  b a r r e l "  b o n d s ?  T h e r e  is n o  p l a n ,  j u s t  s e v e r a l  n e b u l o u s  
s c e n a r i o s .

W h a t  is b e i n g  s o u g h t  (in t h e  f o r m  o f  a p p r o v a l  o f  t h e  s o - c a l l e d  
p l an) is an o p e n - e n u e d  c o m m i t m e n t  to m u l t i - b i l l i o n  d o l l a r  s u b s i d i e s .  
T h a t ' s  t h e  p l an.

T h e  m o s t  b a s i c  i s s u e  r a i s e d  b y  t h i s  a s p e c t  o f  t h e  p r o p o s e d  l e g i s l a t i o n  
is: h o w  d o e s  t h i s  f i n a n c e  " p l a n’’ a p p r o v a l  r e l a t e  t o  t h e  o t h e r  c o m­
p a n i o n  p r o p o s a l s :  $2.3 b i l l i o n  s u b s i d y  g r a n t s  (HB 121) a n d  $ 5 . 4  
b i l l i o n  " d o u b l e  b a r r e l "  b o n d i n g  (HB 1 2 2 ) ?  W h a t  s p e c i f i c a l l y  is 
b e i n g  c o n t e m p l a t e d ?

G e n e r a l C o m m e n t : A  p r o p o s e d  p l a n  of f i n a n c e  s h o u l d  be v e r y  s p e c i f i c  
as to u h e  m a r k e t i n g  of p o w e r  a n d  p o w e r  s a l e s  a g r e e m e n t s .  T h e  o b j e c t  
is, of c o u r s e ,  t o  a v o i d  a s i t u a t i o n  l i k e  L a k e  T y e e  w h e r e  w e  h a v e  a 
$ 1 2 0  m i l l i o n  p r o j e c t  a n d  n o  t a k e r s  ($82 m i l l i o n  in  S t a t e  a p p r o p r i­
ati o n s ,  $50 m i l l i o n  in s h o r t  t e r m  d e b t ) . T h e  A P A  c h a r g e d  a h e a d  w i t h  
t h e  20 M W  T y e e  p r o j e c t  w i t h o u t  p o w e r  s a l e s  a g r e e m e n t s  w i t h  W r a n g e l l  
a n d  P e t e r s b u r g .  N o w  n e a r l y  c o m p l e t e d  (with $10 m i l l i o n  c o s t  o v e r­
run) , t h e  t w o  c o m m u n i t i e s  d o n ' t  w a n t  t h e  p o w e r  b e c a u s e  it w o u l d  
c o s t  s i g n i f i c a n t l y  m o r e  t h a n  o i l - f i r e d  e l e c t r i c i t y  (even w i t h  a b o u t  
70% g r a n t  f i n a n c i n g )  .

^  Thfe "Plan" of F i n a n c e  (Task 11) is v e r y  v a g u e  o n  t h e  r e l a t i o n s h i p  
i< of p O W e r  s a l e s  a g r e e m e n t s  a n d  S t a t e  e x p e n d i t u r e s  a n d  b o n d  f i n a n c i n g .

■ iv'T/<m H i I t  is a b s o l u t e l y  c r i t i c a l  t h a t  this r e l a t i o n s h i p  b e  c l e a r  a n d  ex-

Crth p l i c i t .  P o w e r  s a l e s  c o n t r a c t s  ( t a k e - o r - p a y )  s h o u l d  be an a b s o l u t e
,\m > P * 1^  p r e r e q u i s i t e  to a n y  S t a t e  e x p e n d i t u r e s  o n  t h e  p r o j e c t .

H B  1 2 1 /  C O N S T I T U T I O N A L  A M E N D M E N T  A N D  $ 2 . 3  B I L L I O N  S U 3 S I D Y  F U N D : 
A D V I S O R Y  V O T E

I s s u e  —  C o n s t i t u t i o n a l  A m e n d m e n t

O n e  can w o n d e r  w h e t h e r  t h e  f r a m e r s  o f  t h e  C o n s t i t u t i o n  w o u l d  
cipprove of  a n  a m e n d m e n t  to t h e  C o n s t i t u t i o n  t o  s e c u r e  a s i n g l e  
c a p i t a l  p r o j e c t .



I s s u e  —  A d v i s o r y  V o t e / C o s t s  a n d  P u b l i c  E d u c a t i o n

It is e s t i m a t e d  t h a t  a s p e c i a l  s t a t e w i d e  e l e c t i o n  w o u l d  c o s t  
a b o u t  $1 m i l l i o n .

It has b e e n  w e l l  d o c u m e n t e d  t h a t  p e o p l e  g e n e r a l l y  d o n ' t  h a v e  
e v e n  a r e m o t e  i d e a  o f  w h a t  t h e  p r o j e c t  w o u l d  a c t u a l l y  c o s t .  T h e  
r e c e n t l y  r e l e a s e d  D i t t m a n  p o l l  s h o w e d  t h a t  w h i l e  p e o p l e  w e r e  m o s t l y  
s u p p o r t i v e  of t h e  p r o j e c t ,  53% d i d n ' t  h a v e  a n y  i d e a  as  to w h a t  
t h e  p r o j e c t  w o u l d  c o s t  w h i l e  71% e i t h e r  d i d n ' t  k n o w  o r  t h o u g h t  
t h a t  it w o u l d  c o s t  l e s s  t h a n  $ 5 0 0  million.- T h e  a c k n o w l e d g e d  
n o m i n a l  (as spent) c o s t  o f  the p r o j e c t  is $ 1 0 - 1 5  b i l l i o n  e x c l u d i n g  
f i n a n c e  c h a r g e s  o r  t h e  p o s s i b i l i t y  o f  ^ o s t  o v e r r u n s .  (A c o s t  
o v e r r u n  the s a m e  s i z e  a s  e x p e r i e n c e d  on  the T y e e  p r o j e c t  —  9%
—  w o u l d  a m o u n t  to  a b o u t  $4 6 0  m i l l i o n ) .

C e r t a i n l y  a n y  p o p u l a r  v o t e  o r  a d v i s o r y  v o t e  s h o u l d  be p r e c e  
by an o b j e c t i v e  a n d  i m p a r t i a l  e d u c a t i o n a l  e f f o r t  d e s i g n e d  to i n f o r m  
p e o p l e  a b o u t  the t r u e  c >sts of t h e  p r o j e c t  ( A t t a c h m e n t  E ) . If 
b i l l i o n s  a r e  to b e  a l l o c a t e d  to S u s i t n a ,  as p r o p o s e d  b y  H B  121, 
t he d e c i s i o n  s h o u l d  b e  c a r e f u l l y  c o n s i d e r e d  in l i g h t  of  t h e  o p p o r­
t u n i t y  c o s t s .  S u s i t n a  s u b s i d i e s  t h r e a t e n  t h e  l o a n  p r o g r a m s ,  m u n i ­
c i p a l  r e v e n u e  s h a r i n g ,  P e r m a n e n t  F u n d  d i v i d e n d s ,  e d u c a t i o n  f u n d i n g ,  
p r o p e r t y  t a x  r e l i e f ,  a n d  w o u l d  l i k e l y  f o r c e  t h e  r e t u r n  o f  t h e  
p e r s o n a l  i n c o m e  tax. T h e s e  a r e  t h e  t ^ u e  c o s t s  o f  S u s i t n a  t h a t  n o­
b o d y  is t a l k i n g  a b o u t .

H B  1 2 2 / D O U B L E  B A R R E L  B O N D I N G

I s s u e  —  Ch an g e  in A P A  S t a t u t e s / P u b l i c  V o t e  on S u s i t n a  B o n d s

C u r r e n t  A P A  s t a t u t e s  (AS 4 4 . 8 3 . 1 3 0 ( b ) )  e x p r e s s l y  d i s a l l o w s  t h e  A P A  
f r o m  e n g a g i n g  the S t a t e ' s  c r e d i t  in its b o n d i n g  e f f o r t s .  HB 122 
w o u l d  e m p o w e r  t h e  A P A  to p u t  t h e  " f u l l  faith, c r e d i t  a n d  r e s o u r c e s "  
o f  the S t a t e  b e h i n d  $ 5 . 4  b i l l i o n  of r e v e n u e  b o n d s  m a k i n g  they:: 
v i r t u a l l y  i n d i s t i n g u i s h a b l e  f r o m  g e n e r a l  o b l i g a t i o n  (G.O.) bo n d s .  
(Re v e n u e  b o n d s  b a c k e d  u p  by t h e  S t a t e ' s  g e n e r a l  o b l i g a t i o n  a r e  
" d o u b l e  b a r r e l "  b o n d s ) . T h e  b a s i c  i s s u e  to be a d d r e s s e d  is w h e t h e r  
the S u s i t n a  p r o j e c t  j u s t i f i e s  e x e m p t i o n  f r o m  t h e  e x p l i c i t  b l a n k e t  
p r o h i b i t i o n  to e n g a g e  t h e  S t a t e ' s  c r e dit.

T h e  f i s c a l  i m p l i c a t i o n s  o f  th i s  ) a t t e r  a r e  p r o f o u n d .  If t h e  A P A  
w e r e  to be e m p o w e r e d ,  by  a p u b l i  v o te, to i s s u e  " d o u b l e  b a r r e l "  
b o n d s  in the a m o u n t  o f  $5.4 bill..on t h e  e n t i r e  c r e d i t  o f  the S t a t e  
w o u l d  be at risk. It is a n e a r  c e r t a i n t y  t h a t  t h a t  the p u b l i c  has 
li t t l e  u n d e r s t a n d i n g  of t h e  i s s u e  a n d  c o u l d  w e l l ,  in c o m p l e t e  i n­
noc en c e ,  g i v e  o v e r  t h i s  p o w e r  to t h e  A P A  o n  t h e  b a s i s  of a s h a l l o w  
u n d e r s t a n d i n g  b a s e d  o n  t h e  p r o - S u i t n a  p r o p a g a n d a  c a m p a i g n .

G i v i n g  the A P A  a u t o n o m y  to  p u t  t h e  S t a t e  i n t o  s i g n i f i c a n t l y  g r e a t e r  
d e b t  is i n a d v i s a b l e  in l i g h t  of t h e  S t a t e ' s  p r e s e n t l y  p r e c a r i o u s



d e b t  s i t u a t i o n  w i t h  w h a t  is p e r h a p s  t h e  h i g h e s t  p e r  c a p i t a  d e b t  
for a n y  s t a t e  in t h e  n a t i o n  ( A t t a c h m e n t  G ) .

Again, if this m e a s u r e  is a d o p t e d  there had b e t t e r  be some p r o­
visi o n  for a d i s p a s s i o n e d  e d u c a t i o n a l  e f f o r t  in order to inform 
the p u b l i c  w h a t  the c r e d i t  risks and o p p o r t u n i t y  costs are all 
about.

M o r e o v e r ,  t h e  A P A ' s  o w n  b o n d  c o u n s e l  h a s  a d v i s e d  th a t  if "a m a j o r  
p o r t i o n  of ( S u s i t n a ' s  costs) w e r e  m e t  f r o m  S t a t e  G.O. Bonds, 
A l a s k a ' s  p r e s e n t  d o u b l e  A  r a t i n g s  w o u l d  be e n d a n g e r e d "  (Acres:
T a s k  l l / J a n u a r y  1983, p . 12). T h e  b o n d  c o u n s e l  h a s  a l s o  s t a t e d  t h a t  
the S t a t e  c a n  " o n l y  'safely' i s s u e  a b o u t  $565 m i l l i o n  (no m i n a l  
d o l l a r s ,  u s i n g  8% i n f l a t i o n )  G.O. B o n d s  d u r i n g  t h e  p e r i o d  f i s c a l  
1 9 8 3 - 1 9 9 0 . " *  F i n a l l y ,  t h e  b o n d  c o u n s e l  r e c o m m e n d s  t h a t  "to the 
f u l l e s t  e x t e n t  p o s s i b l e "  T h e  A P A  s h o u l d  u s e  r e v e n u e  b o n d s  s e c u r e d  
b y  i n c o m e  d e r i v e d  f r o m  p a r t i c i p a t i n g  R a i l b e l t  U t i l i t i e s  p u r s u a n t  
to l o n g  t e r m  p o w e r  s a l e s  c o n t r a c t s " ( e m p h a s i s  a d d e d ) .

at

U s i n g  the D e c e m b e r  1 9 8 2 / 3 0 t h  P e r c e n t i l e  D e p a r t m e n t  of R e v e n u e  
f o r e c a s t s .
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PLATE S4 SENS IT IV ITY  AIMALYS1S

BASE CASE 
 *_______

ZERO CAPITAL COST ESCALATION

HTG H~CAP IT^^O STTSCALA flO N  
( 3 . 6 %  /ANNUM )

BASE CASE VALUE

7 ,000 GWH IN 2010

7 ,000 GWH IN 2010

1 .0 %  / ANNUM

HIGH BASE COAL PRICE ( $ 2 .00/M M  BTU) $ 1.43 / MM BTU

LOW CAPITAL C0STF0R  ALTERNATIVE 
( 10 %  BELOW ESTIMATE)
LOW SUSITNA CAPITAL COSTS

J S3 %  OF ESTIMATE )________________
HIGH SUSITNA CAPlfAL COSTS 
( 1 1 7 %  OF ESTIMATE)_______________

3 %
 BSTTELLE-

ESTIMATE
BATTELLE-

 ESTIMATE
PROJECT
ESTIMATE
PROJECT
ESTIMATE

1 . 0 %  /ANNUM

1000 - 5 0 0  0  5 0 0  1000 1500

NET ECONOMIC BENEFIT 

(1902 DOLLARS IN M ILLIONS)

ZERO FUEL PRICE ESCALATION

HIGH FUEL PRICE ESCALATION 
( 5 %  TO 2000  . 2 .2  %  TO 2010

CHAKACHAMNA ALTERNATIVE

2 .6 %  TO 2000  
J^%._T .O _20)Q __ 
2.6 %  TO 2000 
1.2 %  TO 2010

ALL THERMAL PLAN

ELEMENT TESTED

"HTgh load  fo r e c a s t

( I I . 4 0 0  GWH IN 2010 ) 
LOW LOAD FORECAST 
( 6 .3 0 0  GWH IN 2010 I

5 %  REAL DISCOUNT RATE 

4 %  REAL. DISCOUNT RATic

2000

(2617)

2 %  REAL DISCOUNT RATE

HIGH CAPITAL COST FOR ALTERNATIVE' 
( 2 0  %  ABOVE ESTIMATE )



A T T A C H M E N T  B

TABLE 5 .6 : ISER  19B0 RAILBELT RECION LOAD AND ENERGY FORECASTS USED FOR
_________ GENERATION PLANNING STUDIES FOR DEVELOPMENT SELECT ION5

L 0 A D C A S E

Low P iu s  Load  
Management and 
C o n s e r v a t  io n  

(LES-GL A d ju s t e d )

Low

(LES-GL)2

Med ium

(MES-CM)3

H ig h

(HES-GH)4

Yea r MW GWh
Load

F a c t o r MW CWh
Load  

F a c t o r MW CWh
Load

F a c t o r MW CWh
Load

F a c t o r

1980 510 2790 62.5 510 2790 62.4 510 2790 62.4 510 2790 62.4

1985 560 3U90 62.8 580 3160 62.4 650 3570 62.6 695 3860 63.4

1990 620 5A30 63.2 640 3505 62.4 735 4U30 62.6 920 5090 63 .’

1995 685 3810 63.5 795. 4350 62.3 945 5170 62.5 1295 7120 62.8

2000 755 4240 63.8 950 5210 62.3 1175 6430 62.4 1670 9170 62.6

2005 835 4690 64.1 1045 5700 62.2 1380 7530 62.3 2285 12540 62.6

2010 920 5200 64.4 1140 6220 62.2 1635 8940 62.4 290f 15930 62.7

N o te s :

(1) LES-CL: Low e c o n om ic  g r o w t h / lo w  g o v e r nm en t  e x p e n d i t u r e  w i t h  l o a d  management end  c o n s e r v a t
(2) LE5-GL: Low e c o n om ic  g r o w t h / lo w  g o v e r nm en t  e x p e n d i t u r e .
(3) MCS-GM: Med i ixn  e c o n om ic  g row th/m ode ra t .e  g o v e r nm e n t  e x p e n d i t u r e .
(A) HES-GH: H ig h  e c o n om ic  g r o w t h / h ig h  g o v e r nm en t  e x p e n d i t u r e .
(5) E x c l u d e s  r e s e r v e  r e q u i r e m e n t s .  E n e r g y  f i g u r r s  a r e  f o r  n e t  g e n e r a t i o n .

Source: Acres (1982) Vol. 1 S e c t i o n  5.
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A T T A C H M E N T  C

Revised Moderate and Low Case E lec tr ic ity  Forecasts, Ra ilbe lt

Revised / x 
Annual Energy^ '

Old
Annual Energy

(GWh) 
Moderate Low

(GWh)
Moderate Low

1980 2551 2551 2551 2551
1985 3000 2550 3136 3028
1990 3391 3001 4256 3853
1995 3884 3164 4875 4063
2000 4010 3105 5033 3988
2005 4319 3332 5421 4278
2010 4986 3844 6258 4936

Revised 
Peak Demand' '

Old •
Peak Demand

(MW) 
Moderate Low

(MW)
Moderate Low

1980 531 521 521 521
1985 615 525 643 621
1990 701 621 880 797
1995 791 652 993 837
2000 810 673 1017 815
2005 870 678 1092 870
2010 1003 780 1259 ✓ 1001

(a) Revised downward based on low case annual consumption of 9.84 MWh per 
capita and moderate case annual consumption of 10.40 HWh r>f>r capita in the 
year 2000. See Appendix 8, Tables B.3, B.4, B.12, and B.18. Other years 
consumption reduced proportionately. 1985 figures was adjusted upward •
judgmentally for moderate case; 1985-1995 adjusted upward for low case. ;

(b) Based on the ratio of peak demand to annual energy from Appendix B, Tables
B.12 and B.18. J

»

Source: B a t t e l l e  N W  (1982) |

X



A T T A C H M E N T  D

M O D E R A T E  DEMAND

P R O J E C T E D  A D D I T I O N A L  C A P A C I T Y  N E E D S  

F O R  T H E  R A I L B E L T  

(megawatts)

Ypar

E x i s t i n g  
I n s t a l l e d  , 
C a p a c i t y

Proj ected 
Peak D e m a n d  ~ 
(w/ 30% RSRV)

R e q u i r e d
a d d i t i o n a l
c a p a c i t y

1985 115 A M W 690 m w 0 MW

1990 1242 911 0

1995 1095 1028 0

2000 853 1053 200

2005 610 1131 521

2010- 577 1304 727

^ E b a s c o  (1982): A s s u m e s  a l rea dy p l a n n e d  a d d i t i o n s  of 1 5 8 . A M W  

of gas turbines in 1982 and B r a d l e y  L a k e  at 97 M W  in 1983 w i t h  

a c a p a c i t y  r e t i r e m e n t  schedule for e x i s t i n g  p l a n t s  f r o m  A c r e s

(1981).

B a t t e l l e  (1982/revised): M o d er ate G r o w t h  C a s e  w i t h  30% r e s e r v e  

m a r g i n .

2



TABLE I
FUNDS AVAILABLE FOR CAPITAL PROJECTS 

UNDER CURRENT LAW 
($ Millions)

FISCAL
Y E A R

(1) (2) (3) 
FUNDS A V A I L A B L E  F O R  

C A P I T A L  PROJECTS 
GENERAL 

FU N D  GO BONDS TOTAL

(4)
SB 6 8*  

STATE FUNDING 
FOR 

SUSITNA

(5)
O T H E R

A P A

CAPITAL

PROJECTS

(6)

T O T A L

H Y D R O

PROJECTS

(7)

LOA-S

P R O G R A M

APPR O P R I A T I O N S

(8) 
GOVERNOR'S 

SIX Y E A R  

CAPITAL  

3UDGET

(9)

TOTAL

CAPITAL

PROJECTS

ACTUAL

DOLLARS

85 593.0

«*

593.0 403.7 244.5 648.2 300.0 2035.0 2983.2
36 *' 611.0 300.0 911.0 472.7 282.3 755.0 300.0 742.9 1797.9
87 447.0 90.0 537.0 479.7 125.8 605.5 300.0 961.2 1866.7
88 503.0 125.0 628.0 499.5 — 499.5 300.0 1066.2 1865.7
89 280.0 — 280.0 938.3 — 938.3 300.0 ? 1238.7+
90 — 50.0 50.0 738.4 — 738.4 300.0 ? 1 0 3 f . +
91 — 140.0 140.0 — — — 300.0 ? 300.0+
92 — — — — — — 300.0 ? 300.0+
93 — — — — — — 300.0 ? 300.0+

lotal 2434.0 705.0 3139.0 3532.3 652.6 4184.9 2700.0 4805.3 11 6 9 0 . 2 +

FY 84 

DOLLARS 

85 554.0 554.0 364.5 228.5 593.0 280.0 1901.9 2774.9 .
86 534.0 262.0 796.0 398.9 246.6 645.5 262.0 648.9 1556.4
87 365.0 73.0 438.0 378.3 102.7 481.0/ 245.0 784.7 1510.7
88 384.0 95.0 479.0 368.2 — 368.2 229.0 813.4 1410.6
89 200.0 — 200.0 646.4 — 646.4 '214.C ? 8 60.4+
90 — 33.0 33.0 475.4 — 475.4 200.0 ? 6 75.4+
91 — 87.0 87.0 — — — 187.0 ? 187. Of
92 — — — — -- •— — — 175.0 ? 175.0+
93 -- — -- — — — 163.0 ? 163.0+

Total 2037.0 550.0 2587.0 2631.7 5/7.8 3209.5 1955.0 4148.9 9 3 1 3.4+

(Notes to Table I 

* SB 68 is

on next page.) 

id e n ticle to HB 121

S o u r c e :  L e g i s l a t i v e  F i n a n c e ,  " F u n d s  A v a i l a b l e  fcr C a p i t a l  P r o j e c t s " ,  p r e p a r e d  b y  
M i l t  B a r k e r  for the S e n a t e  S t a t e  A f f a i r s  C o m m i t t e e  (21 F e b r u a r y  1983) .
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ALASKA STATE LEGISLATURE______________
SENATE STATE AFFAIRS COMMITTEE POUCH V, JUNEAU 99811
SENATOR VIC FISCHER, CHAIRMAN (907) 465-4954

March 25, 1983

TO: Senate State Affairs Committee Members
Senate President Jay Kerttula 
Senator Bettye Fahrenkamp, Resources Chair 
Senator Don Bennett, Finance Co-chair\ J 
Senator John Sackett, Finance Co-chairsV^V/

FROM:  Senator Vic Fischer, State Affairs Charn \

RE: Committee Report on the Susitna Project

Attached is the committee report on the proposed Susitna project, based 
on the hearings held by the committee in late February and early March. 
A great dec.1 of information was presented, and we have attempted to 
summarize and synthesize it into a readable document. The report also 
includes a list of the witnesses who testified, a copy of the letter I 
sent to the Governor on March 10 requesting the Administration's 
position on Susitna and answers to related questions, and the 
Governor's response of March 16.

Also provided here are minutes of the February 24, February 26, March 
1, and March 3 committee meetings and transcripts of the testimony by 
witnesses Eileen Titmuss, Gregg Erickson, and Lee Gorsuch.

cc: P ii Senators
All Representatives

Note to recipients of the report only : Copies of the minutes and 
transcripts , as well as all documents referenced in the committee report 
and minutes, are available in my office.
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Senate State A ffa irs  Committee 
Committee Report —  the Susitna Project 

Senate B ills  68, 69, 70, and 71

The Senate State A ffa irs  Committee held four days of 
hearings  on hydroe lectric  development and the proposed 
Susitna p ro ject. Testimony on three days was p r im a rily  

from witnesses inv ited to address specific  issues. In an 
a ll-day pub lic  hearing in A nchorage , the views o f more than 

th ir ty  members of the pub lic  were hea rd . The focus of the 
hearings was on economic and fiscal concerns w ith in  the 
province o f the committee.

Summary o f P rinc ipa l F ind ings

/ 1. A laska 's oil revenues have fallen below antic ipated
leve ls , making uncerta in  the state's a b ility  to  fund the 
Susitna pro ject.

2. Fa lling  oil prices have also affected the net benefits 
of the Susitna p ro jec t, and the Acres determ ination 

that the project is economically feasib le may no longer 
be suppo rtab le .

3. Other questions , in c lud in g  whether Susitna would 
be e lig ib le  for tax-exempt bonds , remain to be an­
swered .

4. As the federal construction license is not expected 
before 1986, three years remain in which to reevaluate 
the project's economics and financ ing  and to gather 
add itiona l data before making a decision to construct.

5. Other APA hydro  projects have experienced s ig n if i­
cant cost increases. Power projects in Washington State 
are fac ing defau lt because of poor p lann in g  and man­

agement; th is is expected to resu lt in a t igh te r bond 
market for new projects like  Sus itna .

6. Power sales contracts are a p re requ is ite  for the
construction of Sus itna . U tilit ies are re luctant to sign
take-or-pay contracts un t il they have assurance that 
the price o f th is power w ill be competitive w ith a lte r­
natives .

7 . The APA is continu ing to assess Susitna and ♦he
a lte rna tives , w ith a report expected in May.
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8. The p u b lic , w h ile  suppo rt in g  hydropower g e n e ra lly , 
is concerned about the the costs o f Susitna power, 
both in power rates and in opportun ity  costs.

B ills  Before the Committee

Of the b ills  cu rren t ly  before the committee, SB 68, SB 
69, and SB 71 would authorize construction of Susitna and 
would approve a finance p lan for the project consisting o f a 
state app rop ria tion  o f $2 .3 b illio n  in 1983 do lla rs  to be 

dedicated th rough  a constitutional amendment and revenue 
bonds o f the APA backed by the genera l ob ligation  of the 
state . SB 70, an a lte rnative  fin anc ing  b i l l ,  would provide 
lo r  power project fu n d in g  th rough  per capita "energy d iv i­
dends ."

Background of The Proposed Susitna Project

The Susitna project is a two-dam (Watana and Devil 
Canyon) hydroe lectric  project proposed by the A laska Power 
A u th ~“fty (APA) to p rov ide  power to the ra ilbe lt a rea . As 
p lanned , the Watana phase (1020 MW) would come on-line in 
1993 and the Devil Canyon phase (600 MW) in 2002.

A 2£-year feas ib ility  study was conducted by  Acres 
American at a cost to the state o f $41 m illio n . A $1 m illion 
study . f  ra ilb e lt power a lternatives was conducted concur­
ren tly  fc j the Governor's office by Battelle .

The Acres study concluded that the project was tech­
n ica lly  v ia b le , env ironm enta lly  acceptable , and economically 
feas ib le . The determ ination o f economic v ia b ility  was based 
on a number of assum ptions , many o f which have changed 
sincd the completion o f the study last yea r .

The APA Board of D irecto rs , in making its recommen­
dations to the State of A laska last A p r il , noted that while 
the project offers a potentia l , * '^ g - te rm  bene fits , rea liz­
ing those benefits w ill depend on s k .llfu l management, p rop­
er t im in g , and assumptions about an uncertain fu tu re  
ho ld in g  t ru e . They conc luded , "The Authority  believes it 
is premature to make any 1 commitment, at th is time, to 
actual project construction ."

The capital costs of the pro ject are estimated at $5.1 
b iliio n  1982 do lla rs or $12.5 b illio n  nominal do lla rs  at 7% 
in f la t io n . Acres concluded that in order for power in the 
narly  years of the project to be priced competitively aga inst 
therma' a lte rna tives , a state appropria t ion  of $2.3 b illio n  
(la te r revised to $1.8 b illio n ) in 1982 do lla rs would be 
re qu ire d .
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This app ro p r ia t io n , v a r iou s ly  re ferred  to as an equ ity  
investm ent, state f in a n c in g , g ra n t , o r subs idy  would not be 
repa id to the state's t re asu ry ; ins tead , benefits in terms o f 

jo b s , economic development, and state e lectric rates would 
be expected to accrue to A laskans .

Last y e a r , the leg is la tu re  authorized work to be done 
on pro ject design and a license application to be subm itted 
to the Federal Energy Regu latory Commission (FERCJ, and 

v appropria ted  $25.6 m illio n . The eng inee rin g  firm  o f
Harza-Ebesco has been selected for the des ign w o rk ; the 
FERC app lication was file d  on February  28.

F inanc ing o f Hydro Projects ;n A laska

The Energy Program fo r A laska (AS 44 .8 3 .4 0 0 ) , adopt­
ed in 1981, prov ides that power projects developed by the 

A laska Power Authority  are to be funded la rge ly  th rough  
cash g ran ts  from the genera l fu n d , w ith supplemental funds 
coming from the sale of revenue bonds by APA. The stated 
purpose of th is state partic ipation  in the fu n d in g  o f power 

projects was to convert a portion o f A laska 's one-time oil 
wealth into a renewable resource w ith long-term  benefits to 
A laskans . In a d d it io n , state fu nd in g  of such 
cap ita l- intensive projects would help ensure that consumer 
costs in the projects' early  years would be competitive with 
the costs from a lte rnative  (o il or gas) power sources.

The Energy Program for A laska cu rren t ly  inc ludes four
major hydro  projects that are e ither in operation or under 
construction . These are Solomon G u lch , Swan Lake , Tyee 
Lake , and T erro r Lake . So fa r , $270 m illion has been 
appropria ted  b/ the Legis lature for d irect fu n d in g  of these 
pro jects . In add it io n , the APA has borrowed in the form o f 
short-term  notes $200 m illion in interim  financ ing  to supp le­

ment the financ ing  o f these pro jects . The next major 
projects antic ipated to be added to the Energy Program for 
A laska are B rad ley Lake and Susitna .

* A characteristic  of the Energy Program for A laska is
that each project must pay a proportionate share o f the

, combined outstand ing deb t. Th is means add itiona l debt
cannot be added to the system in a p roportion h ig h e r than 
the ex is tin g  ratio of debt to state fu nd in g  w ithout ra is ing  
all rates th roughout the system.

Under this system there must be su ffic ien t state reve­
nues ava ilab le  i f  hydroe lectric  projects are to be successful­
ly financed in A laska . As 88% o f the state's income comes 
from oil revenues , the fu ture  o f the state, and its hydro  
development p lan s , is in ex tr ic ab ly  tied to the price of o il on 
the world  m arket.
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Future State Oil Income

There is now great uncerta inty concerning the d irec­
tion in which o il p r ic es , which havs fa llen s ign if ic an t ly  in 
the last y e a r , are h e ad in g . While some analysts believe 
that prices w ill stab ilize in the long-run  and continue to 
escalate in real terms, others antic ipate a serious d rop  in 
the short-term that w ill on ly  ve ry  g ra d u a lly  re tu rn  to price 

levels experienced d u r in g  the last decade.
To demonstrate the expected severe decline in state 

revenues , the Institute of Social and Economic Research 
compared the ir 1983 p re lim ina ry  projections o f petroleum 
revenues w ith projections they made just two years ago .

For FY 84, the ir former projection o f $5 .6 b illio n  
(nom inal do lla rs ) compares to the new projection o f $3.2 
b ill io n . For FY 93 (the year in which the Watana phase of 
Susitna could be expected to come on- line) the 1981 pro jec­

tion o f $13.8 b illio n  compares w ith a new projection of jus t 
$4.0 b ill io n .

The Department o f Revenue and the Legis lative Finance 
D iv is ion have projected s im ilar revenue dec lines . A laska's 
peak oil revenue year appears to have a lready passed .

Effect o f Oil Prices on Susitna

Lower oil prices w ill affect the Susitna project in 
at least four major ways:

1) Lower state revenues may be insu ffic ien t to pay 
for Susitna.

Reduced state income may mean that there are 
insu ffic ien t state funds to pay for the state's 
portion of Susitna .

The Legis lative Finance D ivis ion has compared 
projected revenues to funds ava ilab le  for7 capital
projects and to funds needed for Sus itna . They
iden tify  just $2.4 b illio n  in nominal do lla rs a v a il­
able for a ll capital projects between 1985 and
1993, unde r cu rren t law , after subtracting funds 
needed for the operating budge t . Th is compares 
to the $3.5 b illio n  alone that would be requ ired  
for Susitna under SB 68 and to the $11.7 b illio n  
that has been identified  for other p lanned capital 
pro jects . Even i f  the law were changed so that 
both permanent fund in fla t ion-proo fing  and d iv i­
dends were repea led , the ana lys is  shows that 
there would s till be a total o f on ly  $6.6 b illio n  
ava ilab le  for capital projects; in the same time
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pe riod .

2) Less state spend ing and reduced economic activ ity  
decreases the demand fo r power.

Batte lle , in re v is in g  its e lectric ity forecasts for 
the ra ilbe lt last y e a r , adjuste^j its forecasts 

downward to reflect th is effect. The prev ious 
peak demand projected fo r 1995, for exam ple , was 
993 MW in the moderate case; the rev ised peak 
demand is 791 MW fo r the same year .

3) Lower in flation  rates may resu lt in h ighe r financ ing  
costs.

I f  interest rates remain h ig h , the discount 
rate— the d ifference between in fla tion and interest 
rates—  w ill increase . H igher d iscount rates w ill 
resu lt in h ig h e r real costs for bonds .

4) Thermal a lte rnatives to Susitna w ill be cheaper than 
antic ipated .

Less expensive thermal a lternatives (o il , gas or 
coal) reduce the net economic benefits o f Sus itna . 

The financ ia l feas ib ility  o f Susitna would also be 
affected , as more state fund in g  would be requ ired  

to assure the m arketab ility  of Susitna power. The 
House Research Agency has stud ied the effect o | 

lower natura l gas prices on Susitna fe a s ib ility . 
The recent gas contracts signed by Enstar Natu­
ral Gas Company and the Department of Revenue's 
most-recent oil price escalation forecast were used 
as the basis for comparison w ith the Acres fea­
s ib ility  ana lys is . The conclusion was that i f  oil 

prices correspond closely to the Department o f 
Revenue's forecast, the price o f power from gas 
generation would be 38% less in 1994 than pro ject­
ed by Acres , and 50% less in 1996. Th is means 
that, in o rde r for the price o f power from Susitna 
to be at a marketable rate , an add itiona l $600-700 
m illion in state g ra n t fu nds , above tne $1.8 b i l­
lion projected by Acres , would have to be app ro­
priated to the pro ject.

Key Feas ib ility  Factors

The real d iscount rate and fuel price escalation are 
the key feas ib ility  factors that must fa ll w ith in  defined 
lim its for Susitna to be an economically feasible long-term 
source of ra ilbe lt power. A cres , 'n perform ing the fe as ib il­
ity ana lys is , made assumptions on future  values o f these 
factors based on the information ava ilab le  at the tim ^Qof the 
s tudy . Acres performed a sens itiv ity  ana lys is , that
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showed the net economic effect o f changes in these as­
sumptions.

Acres assumed a base case d iscount rate of 3%, and 
the APA continues to assume that Susitna financ ing  can be 

obtained at that rate . Acres concluded that Susitna -'as 
v iab le  on ly  w ith a d iscount rate o f less than 4 .2% . A " >- 

count rate o f 5%, the sens itiv ity  ana lys is showed, Wculd 
resu lt in a negative net benefit o f over $500 m illio n . The 
current d iscount ^ a t e , according to Data Resources In c . ,  is 
more than 6%. Even that favorab le  rate assumes 
tax-exempt f in an c in g .

It is not c lear whather Susitna bonds w ill be e lig ib le  
for tax-exempt status . According to the APA, the IRS has 

indicated that the "two-county rule" would p ro h ib it  
tax-exemption , unless power sale contracts were something 
other than take-or-pay. The APA has identified  a lte rnative  

methods o f obta in ing  tax-exempt status , inc lud ing  g ra n t in g  
the APA authority  to retail power (by-massing the u t ilit ie s ) 
or restruc tu r in g  the ex is ting  u t ilit ie s .

The fuel escalation rate assumed by Acres in its base
case was 2 .6% above in fla tion  to 2000 and 1.2% to 2010. An
escalation rate less than 1%, according to the APA, would 
resu lt in negative net benefits . A zero percent escalation 
rate would resu lt in a negative net benefit of over $1
b ill io n .

Other critica l factors in the feas ib ility  analysis inc lude 
load forecasts, capital costs and capital cost escalation , and 
base fuel costs.

There is now considerable uncerta inty re ga rd in g  oil 
and gas price trends . Other elements of the feas ib ility
ana lys is are also in f lu x . The APA is cu rren tly  reevaluat­
ing the assumptions for its Susitna update , which w ill be 

reviewed by the Office o f Management and Budget. Much 
of th is information can be fed into computer models, so that 
project feas ib ility  may be continua lly  monitored.

Susitna F inanc ing Plan

The APA is requ ired  oy statute to submit a finance 
p lan for each proposed pro ject. Acres has prepared a re­
port for the APA, "Task 11: F inancing Options," which is 
the firs t step towards a finance plan for Susitna.

The financ ing  options suggested by Acres, and re­

viewed by the APA's financ ial adv iso rs , invo lve state ap­
propria tions of between $1.4 and $1.8 b illio n  (1982 do lla rs ) 
between 1984 and 1989, w ith the balance o f fund ing  coming 
from revenue bonds . Two of the four options invo lve  state 
appropriations guaranteed th rough  a constitutional
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amendment.
Among the recommendations o f APA's financ ia l adv isors 

are that p r io r to major state expend itures or the sale o f 
any bonds , pa rt ic ipa t ing  u t ilit ie s  s ign de fin it ive  contractual 
commitments, an updated economic and financ ia l ana lys is o f 
the project be completed, and the question o f whether or 
not tax-exempt bonds can be sold be answered

The advisors stressed that b o nd in g , to the greatest 
degree poss ib le , should be w ith revenue bonds , backed by 
the moral ob ligation o f the state, rather than re ly in g  upon 
genera l ob ligation (G .O .)  bonds . They said that G .O . 
bonds w ou ld , in any case, be of lim ited use fu lness , as they 
w ill be marketable on ly  i f  the ir m aturity dates fa ll w ith in  
the state's short oil revenue c u rve , and the state can on ly 
incur an add itional $565-$900 m illion in G .O . debt w ithout 
negative ly  affecting its bond ra t in g . The adv iso rs also 
recommended that the state appropria tion  be made f ir s t , 
before any bonds are so ld .

Cost H istory of Other Power Projects

The four hydro  projects of the APA that are e ither in 
operation or under construction have experienced s ign ific an t 

increases in construction cost estimates between the fea­
s ib ility  and actual construction stages. These have varied  
from 54% for Swan Lake to 218% for Tyee.

The committee spec ifica lly  reviewed the Tyee Project. 
Its wholesale power p r ic e , even w ith the state pay ing  70% o f 
the capital costs, w ill be much h ighe r than the cost o f 
diesel power for Petersburg and W range ll. Problems ident­
ified were major changes in project de s ign , poor in it ia l cost 
estimates, poor review of cost estimates, poor p r ic in g  ana l­
yses , hasty decisions made w’thout the benefit of accurate 
data and ana lys is , overcapacity resu lt ing  in u n de r­
u t iliz a t ion , and m id-project statutory changes.

In response to committee concerns, APA staff testified 
that they expect to ga in  better control of project costs in 
the fu ture  th rough more professional and complete eng inee r­
ing  w o rk , closer superv is ion  by the APA, and a re qu ire­
ment for independent cost estimates.

Other lessons may be learned from the experiences o f 
the Washington Public Power Supp ly System (WPPSSJ, as 
exp la ined by Eileen T itm uss , a bond analyst fo r D rexe l, 
Burnham , and Lambert in New York C ity .

In WPPSS, Washington created ah agency to enter into 
long-term power sales contracts w ith utilit ies to b u ild  nuc le­
a r p lan ts . The bond market believed that the projects were 
backed by the fu ll fa ith and cred it of the U .S .
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Governm ent, and the bonds found a generous market 
acceptance. In t ru th , the real security beh ind the bonds 

was the a b ility  o f the Bonneville  Power Adm in istration to 
raise rates . When costs o f the nuclear p lants rose and 
power demand proved to be less than had been pro jected , 
two o f the five  p lants had to be mothballed and a 

substantia l rate increase was proposed . Partic ipating 
u t ilit ie s  ba lked at the increase , c la im ing they simply could 
not r a is e ^ t h e  requ ired  revenues , despite take-or-pay 

contracts. Th is has resu lted in a revenue shortfa ll that 
may soon force WPPSS into de fau lt ing  on these bonds .

The lessons o f WPPSS that could be app lied to Susitna 
inc lude know ing true and fu ll project costs, hav ing  rea listic 

demand forecasts , re q u ir in g  the u tilit ie s  to partic ipate in 
project investm ent, p ro v id in g  for rate-payer education and 
invo lvem ent, and close state m onitoring o f agency manage­
ment and contracting .

The bond m arket, a fter WPPSS, is expected to be 
t igh te r because o f competition for funds among other 

large-scale pro jects . In a d d it io n , bond purchasers can be 

expected to take a h a rde r look at both the sanctity of pow­
er sales contracts and the economic assumptions u n de r ly in g  
project feas ib ility  ana lyses .

Power Sales Contracts

Power sales contracts help assure the m arketab ility  of 

a pro ject's power. It is standard in dus try  practice to 
obtain power15sales contracts p r io r  to beg inn in g  project 
construction .

Until now , the APA has not followed th is practice , 
and utilit ies  have been under no ob ligation to purchase 
power from its completed pro jects . In the Ketchikan case, 
the power sale contract that was eventua lly  s igned allows
the u t ility  to cease pu rchas ing  Swan Lake power i f  it be­
comes h ighe r priced than the diesel a lte rna tive .

The APA is c u rre n t ly  in the process o f deve lop ing a 
standard take-or-pay contract, re q u ir in g  u tilit ie s  to p u r­
chase the power regard less of its cost.

U tilit ies are understandab ly  re luctant to s ign  such 
contracts if  the price o f project power may cost more than 
the a lte rnatives , .'h is  problem  has been most apparent in 
the case of Petersburg and W range ll, where it appears that 
the power from Tyee Lake w ill cost s ign if ic an t ly  more than 
continu ing to generate w ith d iese l.

U tilities are also re luctant to s ign  take-or-pay con­
tracts fo r power unde r the Energy . Program for A laska

because o f flaws in the le g is la t ion . One concern is the
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provis ion that i f  $5 b illio n  is not appropria ted  for energy  

projects by 1986, a ll projects must pay a 10% re tu rn  on 
state investment each ye a r . F u rth e r , because of the "pool­

ing" nature o f the Energy Program for A la ska , u tilit ie s  are 
responsib le for pay ing  a proportionate share o f any new 
debt that enters the system and have no control over rate 
increases to meet that d eb t . Th is  makes it impossible to 
pred ict rates o r ensure price s tab ility .

The APA has recommended, the Federal Energy  Regu­
latory Commission w ill re q u ire , and the Governor has in s is t­
ed that construction not beg in  on Susitna w ithout f irs t  
hav ing r igo rous power sales contracts in  p lace . The u t il­
ities are re luctant to make commitments and have ind icated 
that they w ill not do so un til they have a better assurance 
that Susitna costs w ill be competitive w ith a lte rna tives .

All major ra ilb e lt  u tilit ie s  were represented at the 
Anchorage h e a r in g , and a ll testified that they must have 
more information about the level o f state fu n d in g  and the 
possib le price o f power before they w ill be w illin g  to nego­
tiate take-or-pay contracts.

A lthough the A laska Public U tilit ies Commission has no 

ju risd ic tion  over the APA, it does have au tho rity  to review 
the power supp ly  contracts o f regu lated u t ilit ie s  co ensure 
reasonable consumer rates . It would lik e ly  become invo lved 
i f  the reasonableness o f Susitna prices came into question .

Information and Work Schedule

APA's Susitna feas ib ility  update w ill not be completed 
un t il m id-May, and w ill in c lu de , besides e >nomic feas ib ility  
factors , information on a lternatives in c lu d in g  Cook In let 
g a s . North Slope g a s , coal, and Chakachamna h yd ro .

The Adm in istration ind icated that it  w ill be p re p a re d , 
also in May, when o il market fluctuations may have 
stead ied , to discuss the state's a b ility  to finance Sus itna .

A license app lication was filed  w ith FERC on February  

28, 1983. FERC approva l for construction is not expected 
un til December 1986, a lthough FERC hopes to expedite the 
approva l process.

The APA Board of D irectors , meeting March 14, a l­
tered the ir request for fu n d in g  for the Susitna pro ject from 
the $37 m illion recommended in the Governor's p re lim inary  
FY 84 capital budget to $22 m illio n . Th is smaller amount o f 

money w ill enable them to continue w ith the work requ ired  
for FERC lic ens in g , but w ill not p rov ide  for detailed design 
en g in ee r in g . The reason g iven  for the decision was to re­
quest funds on ly  as needed; as FERC licens ing is expected 

to take three yea rs , it is not necessary to proceed w ith
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detailed design work d u r in g  FY 84.

The APA is also s tudy in g  the poss ib ility  o f lowering the 

he igh t o f the Watana Dam. P re lim inary ind ications are that 
d ropp in g  the dam he igh t by  85 feet could save 10% o f the 
Watana construction costs fo r 12% less annual e n e rg y , while 
a d rop  of 185 feet could save 20% o f the costs for 26% Hss 
ene rgy . The intent o f such a design change would be to 
enhance the financ ia l v ia b il ity  o f the project by re q u ir in g  
less app rop ria tion  o f state fu n d s . A lthough the project cost 
would decrease, the per un it  cost o f energy  would increase .

Conclusions

The two major outstand ing questions re ga rd in g  the 
v ia b ility  o f the Susitna pro ject concern its economic and 
financ ia l feas ib ilit ie s .

Economic feas ib ility  relates to the pro ject's net bene­
fits , compared to the a lte rnatives fo r p ro v id in g  e lectric ity  
to the ra ilb e lt . The study completed by Acres in 1982 con­
cluded that at that time the project appeared feas ib le . Since 
that time, a number o f fundamental assumptions have 

changed and remain unse tt led . An updated feas ib ility  
analys is is requ ired  to determ ine i f  Susitna remains the 
most economic choice.

Th is feas ib ility  ana lys is  must rea listica lly  consider the 
a lternatives to Sus itna . These inc lude Cook In le t g a s , 

North Slope g a s , coa l, o ther hyd ro  in c lud in g  Chakachamna, 
and conservation . Each o f these a lternatives has so fa r

received fa r less consideration than the Susitna op tion .
F inancial feas ib ility  relates to w hether, regard less o f 

the pro ject's economic fe a s ib ility , the project can be f i­
nanced so that the price o f power w ill be at a marketable 

rate . The Acres analys is showed that a s^ate anp rop ria tion  
of at least $1.8 b illio n  ( in  1982 do lla rs ! would be requ ired  
to keep the price o f power competitive . Unless A laska is 
both w illin g  and able to pay th is p r ice , the project w ill not 
be financ ia lly  feas ib le , u t ilit ie s  w ill not contract to purchase 
Susitna power, and project bonds w ill not be m arketab le .

A workab le finance p lan for Susitna needs to answer at 
least three questions :

(1 ) How much does the state need to app ro­
priate  to Susitna to assure that its power w ill be
in it ia lly  priced no h ig h e r than the a lternatives?

(2) W ill state revenues be su ffic ient to make 
such an app rop ria t ion  w ithout negative ly  impact­
ing other state needs?

(3) Can a mechanism be developed that
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would e ithe r guarantee the a va ila b ility  o f the 
necessary funds  or p rov ide  for the accumulation 
o f a ll necessary funds p r io r to bond ing  and con­
struction?

The finance plan proposed in the leg is lation before the 
committee does not answer these questions . The state 

revenues ava ilab le  fo r Susitna have not been determ ined , 
the tax-exempt status o f Susitna revenue bonds is uncer­
ta in , the degree to which the state can safe ly ob ligate  to 
back the revenue bonds is unknow n , and other elements o f 
a successful finance p lan are absent. A cco rd in g ly , the 
basis fo r acting on the b ills  is not cu rren t ly  ava ilab le .

A pub lic  vote would be desirab le to assure pub lic  
acceptance o f both pro ject subsid ies and fu tu re  power 
rates. Such a vote requ ires  a rea listic and workab le 
finance p la n , and a question for the voters w ith specific 
information as to total pro ject costs and levels o f state 
fu n d in g .

The FERC license fo r Susitna is not expected before 
late 1986, so a construction decision is not requ ired  at th is 
time.
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NOTES

1. Letter from Charles Conway to Governor Hammond, A p ril 
26, 1982.

2. A d istinction is made between economic feas ib ility  and 
financ ia l fe a s ib ility . Economic feas ib ility  relates to whether a 
project is the lowest-cost option in the lo n g- run . F inancial 
feas ib ility  relates to the a b ility  to finance a pro ject in such 
a manner that the price o f power is competitive w ith a lte r­
natives . A project m ight thus be economically feasible w ith­
out be ing  f in anc ia lly  feas ib le .

3. The interim  financ ing  is d iv ided  between Tyee Lake ($50 
m illio n ) , Swan Lake ($35 m illio n ) , and T e rro r Lake ($115 
m illio n ) .

4. Recent forecasts are noted in "Alaska Energy P lanning 
Stud ies ,"  by  A rlon T uss ing and Gregg E ric kson , Nov. 
1 982. The authors note tha t , wh ile  the governm ent agency 
forecasters referenced by Acres project increases in real oil 
p r ices , recent in terna l forecasts by petroleum producers 
assume real declines th rough  1985 and a long-term trend 

between a level nom inal-do llar and a level constant-dollar 
tra jec tory . The s ign ificance o f va ry in g  forecasts is not 
whether one may be more re liab le  than another but that 
there is ne ither consensus nor certa in ty .

5. "Comparison o f ISER MAP Model Projections Prepared in 
1981 fo r Battelle Railbe lt Study and Pre lim inary Projections 
Prepared in 1983," prepared for the A laska Senate State 
A ffa irs  Committee by Scott Goldsmith and G unnar Knapp , 
Feb. 1983

6. A ll revenue projections are simply pro jections, and actual 
revenues could v a ry  w id e ly . The Department o f Revenue 
cu rren t ly  bases its projections on the 30th percentile of 
p ro b a b ility , which means that there is a 70% chance that 
revenues m ight be h igh e r than projected. With the recent 
drop in OPEC prices , however, the 30th percentile  pro jec­
tions are considered most l ik e ly .

7 . "Funds ava ilab le  for Capital Projects," memo to Senator 
Vic F ischer from M ilt B a rke r , Fiscal A na lyst, Feb. 21, 1983

8. "Railbe lt Electric Power A lternatives S tudy ,"  Battelle , 
Volume 1, Dec. 19t2, p . xv
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9. "Comparison o f Susitna and Natural Gas Power Costs," 
memo to Rep. Hugh Malone from Jack K re inhede r, Research 

Staff, March 3 , 1983

10. Plate 24, "Sensitiv ity A na lys is ,"  Acres summary repo rt , 
1982

11. Data Resources U .S . Review , Feb. 1983

12. APA Susitna "Checklist,"  Table 1, transm itted to Gov­
ernor Sheffie ld  Jan, 17, 1983

13. "Cost H istory o f APA Hydro Projects", C hart 5 accom­
panying transc r ip t of testimony by  Gregg E rickson before 
the Senate State A ffa irs  Committee, March 1, 1983

14. In O regon , the courts have ru led that contracts b in d in g  

municipal u tilit ie s  to WPPSS debts are ille g a l. At question is 
whether the u t ilit ie s  had the r ig h t  to make such commit­
ments w ithout a vote of the ratepayers .

15. Letter to Charles Conway from Eric Y ou ld , October 11, 
1982

16. "Marketing of Project Power Under the Ene rgy  Program 
for A laska ,"  memo from Myles Yerkes to Eric Y ou ld , Dec. 
28, 1982
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ALASKA STATE LEGISLATOR:
SENATE STATE AFFAIRS COMMITTEE
SENATOR VIC FISCHER, CHAIRMAN

POUCH V, JUNEAU 99811
(907) 4654954

March 10, 198;'

Honorable B ill Sheffie ld 
Office of the Governor 
Pouch A
Juneau , A laska 99811 

Dear Governor She ffie ld ;

The Senate State A ffa irs  Committee has completed extensive 
hearings on the proposed Susitna hydroe lectric  p ro jec t. We app rec i­
ated you r tak in g  the time to share you r thoughts on th is  project 
w ith u s .

The inescapable conclusion o f the hearings is that the 
prec ip itous d rop  in oil prices has substantia lly  a ltered the economic 
foundations o f the Susitna pro ject. Unless an immediate and thorough 
re-evaluation is made, and new answers p ro v id e d , Susitna may well 
change from its desired goal o f be ing the h igh  benefit keystone to 
fu tu re  state development into an uneconomic white e lephant w ith an 
appetite for state funds capable of destroy ing A laska's economy for 
years to come.

It has become clear that action by you and you r adm in istration 
is critica l before the project can move ahead , and before we w ill be 
in position to act know ledgeably on leg is lation pend ing before the 
Senate State A ffa irs  Committee (SB 68, 69, 70, and 71 ). We trust 
that you w ill cooperate in p ro v id in g  the necessary information and 
answers .

A summary of the extensive information and analytica l work 
presented at the hearings w ill be completed next week and w ill be 
presented w ith the meeting m inutes and edited tran sc r ip ts . The 
purpose o f th is letter is to share w ith y o u , immediately , some o f the 
questions that have been raised -,o that they may begin to get the 
attention that they 'e q u ire .

T hough most people favor hydroe lectric  power and Sus itna , the 
cruc ia l question now facing A laska is , s im p ly , how and whether the 
state can pay for the pro ject. The economic and financ ia l p icture  was



qu ite  d iffe ren t a few years ago , when oil revenues were p ilin g  up 
and it  appeared that we would have b illio ns  o f do lla rs  in "surplus" 
revenues to spend on Sus itna . I f  we are to proceed , we must find  
new ways o f f in anc in g  the project that w ill not underm ine the fiscal 
s tructure  o f the state.

The committee was told that fa llin g  oil prices w ill affect the 
Susitna pro ject in fou r ways:

* F irs t , state revenues w ill be low er, and the funds simply 
w ill not be ava ilab le  to app rop ria te  the state's "equity" 
portion w ithout sac rif ic ing  other needs. As Lee Gorsuch , 
o f the Institu te  o f Social and Economic Research, tes t ified , 
it  now looks as though our peak revenue year may well be 
past.
*Second, lower state revenues w ill resu lt in less economic 
ac tiv ity  w ith in  the state , which w ill reduce the fu tu re  
demand fo r the pro ject's power.
* T h ird , lower o il prices and reduced economic activ ity  
shou ld  resu lt in a lower in fla tion  ra te , which may raise the 
real cost o f project f in an c in g .
*Fou rth , lower prices mean that the cost o f the thermal 
a lte rnatives to Susitna w ill be less.

'r ) e laborate on the last po in t , a recent memo by the House 
Research Agency ind icates that w ith lower than expected gas prices 
(as evidenced by the recent Enstar contracts) the Susitna project 
would need subs id ies  o f an add itiona l $600-700 m illion in state app ro­
p r ia t io n s , above the m inimum$1.8 b illio n  projected by  A cres , as 
necessary to s imp ly make Susitna power marketable re lative to the 
a lte rna tives .

G 'ven the projected revenue s itua tion , an awareness seems to 
be em erg ing that the factors that made Susitna an economically 
positive pro ject ju s t a short time ago may no longer be present. 
These factors must be continua lly  monitored from th is time forward 
so that when the f ime is r ig h t , we w ill be in a position to go 
fo rw ard  w ith Sus itna . Some of these factors , as identified  by OMB, 
a re :

— load forecasts 
— fuel prices 
— capital costs 
— the d iscount rate 

A ll o f these factors are now d iffe ren t from the assumptions made by 
Acres in eva luating  Susitna e ighteen months ago , and are stil! 
c h a n g in g .

At th is stage , we have identified  some o f the key issues and 
questions that now need to be addressed in o rder to proceed with 
decisions on Sus itna . We need you r help to deal w ith them.

1. F INANC ING

The basic question is : is the re , can there be , a workab le
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finance plan fo r Susitna? So fa r , the A laska Power A utho rity  
has not presented a finance p la n , on ly  a lis t o f possib le 
options . APA has suggested that on ly  a dedicated revenue 
stream o f $1.8 b illio n  ($1982) would satisfy the need for a cash 
contribution by the state, w ith revenue bonds to supplement 
the f in a n c in g . A na lys is  by the Legis lative Finance D iv is io n , 
however, has found that such a dedicated stream would leave 
no money fo r any other capital projects in the whole state. 
Commissioner Heath has ind icated that the adm in istration is 
"very nervous" about Susitna f in a n c in g , but is not prepared to 
comment more spec ifica lly  on a finance plan un til some o f the 
uncerta inties in the oil market are reso lved . I believe we w ill 
have no progress on Susitna un til a realistic financ ing  p lan is 
in p lace , one that can be approved by a ll pa rties .

What are Adm in istration plans w ith respect to Susitna 
financ ing?

Is a fin anc ing  plan be ing prepared?
When can the leg is lature  expect a bona fide proposal from 

the adm in istration for financ ing  Susitna?
What is the Adm in istration position on the financ ing  b ills  

pend ing before the Senate State A ffa irs  Committee?
SB 68 —  adv iso ry  vote on financ ing  Susitna 
SB 70 —  A laska Energy  D iv idend Fund 
SB 71 —  bond ing for Susitna

UPDATING ASSUMPTIONS

Which o f the Susitna study and feas ib ility  assumptions 
need to be updated , and how shall the updates be incorporated 
into the pro ject's evaluation?

Who w ill be responsib le for what data , and how w ill it all 
be tracked?

When w ill an authoritative  re-assessment be availab le?
Many of the factors in question were identified  d u r in g  our 

h ea r in gs . They inc lude the forecasted dem and, fuel prices and 
price esca lation , capital costs, and the bond d iscount rate . The 
APA is responsib le  for the update , but they have indicated that 
it w ill not be completed un til May. Even then , these factors w ill 
still be subject to considerable unce rta in ty .

DECISION TIM ING

You and others testified to the necessity to meet various 
c rite ria  before a decision can be made to go ahead w ith Sus itna .

The FERC representative , W illiam W akefie ld , testified that 
FERC approva l is not lik e ly  before December, 1986, maybe not 
until 1987.

How fa r shall we go and what shall we do w ith Susitna 
before we are sure that it is both feasible and financable?

What is the Adm in istration position on SB 69, which would 
authorize f irs t  phase construction of Susitna?

What schedules do you antic ipate for p rov is ion o f neces-



sary  answers?
APA staff testified that a smaller Watana Dam is under 

cons ideration . They also ind icated the poss ib ility  o f a d if fe r­
e n t , s ing le  dam on the Susitna R iver in lieu of the two-dam 
con figu ra t io n ; it  would be designed for smaller load demands 
and would cost less . At the same tim e, site specific design and 
eng inee rin g  are be ing considered and appropria tions have been 
requested to pursue p lans prev ious ly  p repa red .

What tim ing and e ffo rt is considered appropria te  for fu r­
the r p reparato ry  work pend ing FERC approva l? What fu rthe r 
action w ill be requ ired  in p u rsu it of FERC application action? 
What costs are entailed in what activ ities in FY 84, 85, and 86? 
In other w o rds , how much money is re q u ire d , and when , to 
keep the Susitna project v iab le  d u r in g  the FERC application and 
re-evaluation periods?

4. RELATIONSHIP TO BRADLEY LAKE

APA staff testified that B rad ley , in o rder to compete with 
g a s , would requ ire  a cash contribution o f 50-75% o f the project
cost which is estimated at a total o f about $400 m illio n .

How does Susitna fit  w ith the need for and financ ing  o f 
other p lanned hydro  pro jects , spec ifica lly  Brad ley Lake?

How and when shall we proceed w ith Bradley? Shall it be
the 135 MW size or the 60-90 MW size? Such decisions are 
c learly  in tertw ined w ith a decision on the tim ing of Sus itna , and 
they need to be addressed in that context.

In ad d it io n , is it wise to beg in  fu n d in g  th is smaller but 
st ill expensive dam increm enta lly , w ithout cons idering where the 
fu ll fu n d in g  w ill come from and whether we can a ffo rd  it e ither 
w ith o r w ithout Susitna?

5. ALTERNATIVES

Serious questions have been raised about the extent to 
which a lternatives to Susitna hydro  have been adequately 
exam ined . Th is matter becomes p a rt ic u la r ly  important i f  Susitna 
decisions are deferred due to f in a n c in g , m a rke tab ility , or other 
prob lem s.

It has been ve ry  d iff ic u lt  in the past to evaluate a lte rna­
tives— gas , coal, other h yd ro— because they have not enjoyed 
the same degree of financ ia l support as Sus itna . A lthough many 
studies have been completed, the focus has not always been 
c lear . For exam ple , of the two recent studies concerned w ith 
us ing North Slope gas for electrical gene ra tion , one (Ebasco) is 
p r in c ip a lly  a hardware s tu d y , and the other (Booz-AllenJ 
basica lly  avoided the option because Ebasco had a lready looked 
at it . The representative from Booz-Allen, when asked to 
compare the gas option to Sus itna , commented that the way to 
decide on how to meet ra ilbe lt electrical needs was to iden tify  
the need and then look at a ll the options , not to iden tify  a 
source and then show how it could serve the need.

It was also suggested that we let the marketplace the
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In any case, in o rder to be p re p a re d , add itiona l consid­
eration o f the short-term and long range a lternatives to Susitna 
appear to be called fo r .

How can we best continue to evaluate a lternatives? Who 
should do that?

Are there technologically  "clean" ways o f us ing coal for 
power generation? Could such use facilitate development o f coal 
resources for export and other economic development? Would 
state subsid ies be requ ired  to make that feasible? How much 
money would be requ ired  to adequate ly study coal potentials?

How can we best determ ine what the rea listic prospects are 
for use of gas to meet fu tu re  power demand? What effect would 
state equ ity  or subsid ies ak in  to Susitna have on fu tu re  gas 
and power cost?

Chakachamna and other hydro?
The Department of Commerce and Economic Development 

(DCED) has documented s ign if ic an t sa v in gs , even in A nchorage , 
th rough  res identia l energy conservation . In other parts o f the 
c oun try , u tilit ies  have found that it 's  usua lly  more cost 
effective to invest in conservation than in new generating  
fac ilit ie s . Even though conservation w ill not by itse lf solve 
fu tu re  power requirements prob lem s, its potential for energy 
and cost sav ings is enormous.

What role can and should conservation p lay in decreasing 
the need for add itiona l power for the ra ilbe lt?

How do the benefits o f other a lte rna tives , inc lud ing  sub­
sid ized power costs, compare w ith the benefits o f energy con­
servation?

There are many other questions that need to be answered in 
the near fu tu re , in c lu d in g : tax-exempt b o n d in g , land ow nersh ip , 
fisheries m it igation , and power sales contracts. The ones I noted 
above seem, based on the committee h e a r in gs , to be those that are 
the most basic and u rgen t at th is  time.

The above questions a re , of course , d iff ic u lt  to answer. But 
they must be confronted in lig h t  of the fiscal realities now faced by 
the Susitna Project. As the issues before us are of such importance 
that they must be addressed at the h ighest le ve l, I look forward to 
you r Adm in istration tak ing  the lead In seeking answers to a ll the: 
many questions and estab lish ing a po iicy course for A laska's energy  
fu tu re .

It is c lear from the information we obtained in the hearings that 
leg is lative  actions on Susitna w ill be stymied unless we receive



V.
cc: Commissioner D ick Lyon

Commissioner Esther W unn ike 
Commissioner Dan Casey 
Peter McDowell, OMB 
Charles Conway 
John Schaeffer
Robert Huffman *,
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S t a t e  o e  A l a s k a
O F F I C E  O F  T H E  G O V E R N O R

J u n e a u

M a r c h  16, 1 9 8 3

T h e  H o n o r a b l e  V i c  F i s c h e r  
S e n a t o r
A l a s k a  S t a t e  L e g i s l a t u r e  
P o u c h  V
J u n e a u ,  A K  9 9 8 1 1  

D e a r  S e n a t o r  F i s c h e r :

T h i s  w i l l  a c k n o w l e d g e  r e c e i p t  o f  y o u r  l e t t e r  o f  M a r c h  10, 
s h a r i n g  w i t h  m e  t h e  q u e s t i o n s  r a i s e d  d u r i n g  t h e  e x t e n s i v e  
h e a r i n g  h e l d  b y  t h e  S e n a t e  S t a t e  A f f a i r s  C o m m i t t e e  o n  the 
p r o p o s e d  S u s i t n a  h y d r o e l e c t r i c  p r o j e c t .

A  c o p y  o f  y o u r  l i s t  o f  q u e s t i o n s  h a s  b e e n  s e n t  to the C o m­
m i s s i o n e r  o f  t h e  D e p a r t m e n t  o f  C o m m e r c e  a n d  E c o n o m i c  D e v e l o p­
m e n t ,  D i c k  L y o n .  I h a v e  a s k e d  h i m  to p e r s o n a l l y  c o o r d i n a t e  
t h e  A d m i n i s t r a t i o n ' s  r e s p o n s e  to  t h e s e  q u e s t i o n s  a n d  to 
a s s i s t  y o u  f u r t h e r ,  if n e c e s s a r y .

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

S i n c e r e l y

B :
G o v e r n o r





JAY S. HAMMOND, GOVERNOR

VT/
Pouch 7-028 

Anchorage, Alaska 99510 

274-9681

DEPARTMENT OF NATURAL RESOURCES

/February 1, 1983 D IV IS ION  O F  GEOLOG ICAL t GEOPHYS ICAL SU R V E Y S

Mr. Eric P. Yould 

Executive Director 

Alaska Power Authority 
334 West 5th Avenue 

Anchorage, Alaska 99531

Dear H r T T o u J 1d:

The Division of Geological and Geophysical Surveys, Department of Natural 

Resources has just completed a preliminary appraisal of the undiscovered 

oil and gas resource potential of the Cook Inlet Basin. The area assessed 

is outlined in Attachment "A". Attachment "B" presents the resource 

distributions for oil, gas and their sum, barrels of oil equivalent (BOE), 

in place. That is, these "in place" distributions reflect total quantities 

of fluids trapped in reservoir rock; no adjustment is made to account for 

any economic considerations such as what proportion of in place resources 

in a reservoir are actually recoverable.

However, in response to your request, in the November 5, 1982 letter to 

Commissioner Katz, for estimates of "economically recoverable" resources 

we have developed a method for adjusting the in place resource distributions 

to approximate what proportion might be economically recoverable. This 

approximation method .,;pplys two assumptions regarding what proportion of 

the resources in a reservoir wculd actually be recovered and what size a 

reservoir would have to be to be commercial. By assumption we have used 

recovery factors of 0.5 for oil and 0.9 for gas and m i n i m u m  commercial 

deposit sizes of 50 million bbl. for oil and 200 billion cubic feet for 

gas. Based on these assumptions Attachment "C" presents our preliminary 

estimate of the undiscovered but economically recoverable oil and gas 

resources in the Cook Inlet Basin. Summarizing Attachment "C", the 

expected (average) amount of undiscovered but economically recoverable 

natural gas remaining in the Coo k  Inlet Basin is two trillion cubic 

feet, with a 5 percent chance that it could be as much as five trillion 

cubic feet.

A full report on these assessments is in preparation and will be published 

as a DGGS Oper File Report in the near future. Should yo? have any questions 

preliminary assessments please contact Reu White of m y  staff.

cc: Commissioner Wunnicke, DNR

RGS/plc





PRELIMINARY ESTIMATES OF UNDISCOVERED O IL AND GAS RESOURCES IN PLACE

___________________________FOR THE COOK INLET BASIN__________________________________

Division of Geological and Geophysical Surveys 

Department of Natural Resources 

State of Alaska 

January 28, 1982

RESOURCES IN PU.CE3
(barrels of oil equivalent) DEP0SI1’ SIZEb OIL IN PLACE GAS IN PLACE3

Conditional

Probability probability Probability Probability

that that that that

quantity is Billions size is quanity is .quanity is

at least: o f  barrels at least at least at least Tr illi<

the given of oil the given Biliior.a of the given Billions the given of

value (%) equivalent value (%) Cubic Feet value (%) of barrels value (%) cubic

99 .13 99 1.5 99 .00 99 .47

95 .28 95 5.2 95 .00 95 .93

90 .38 90 9.6 90 .03 90 1.24

75 .61 75 26.8 75 .13 75 1.98

50 .96 50 76.0 50 .36 50 3.07

25 1.43 25 203.3 25 .73 25 4.38

10 2 .02 10 475.2 10 1 .20 10 5.84

5 2.49 5 761.7 5 1.62 5 6.93

1 3.76 1 1688.2 1 2.72 1 9.06

Average Average Average Average

BO 2 1 .1 2 Deposit Size 191.6 Oil 0.53 Gas 3.36

a Beuause the distribution of each resource is estimated indep e n d e n t l y , "Gas in Place" ufter conversion to barrels of 

oil equivalent, cannot be added to "Oil in Place" to get "Resources in Place (barrels of oil equivalent)" at: any 

probability level except at the expected value (average).

^Conditional upon the existence of oil and gas deposits in the Cook Inlet: Basin, this column presents the estimated 

d istribution of deposit size measured in cubic feet of gas.



PRELIMINARY ESTIMATES OF UNDISCOVERED O I L  AND GAS ECONOMICALLY RECOVERABLE RESOURCES
►

___________________________FOR THE COOK INLET BASIN_______________________________

Division of Geological and Geophysical Surveys 

Department ole Natural Resources 

State of Alaska 

January 28, 1983

ATTACl NT C

ECONOMICALLY RECOVERABLE RESOURCES3 ECONOMICALLY

(barrels of oil equivalent) DEPOSIT' SIZEb EC0N0MICALY RECOVERABLE OIL RECOVERABLE G A S l
Conditional

Probability probability Probability Probability
that that that that

quantity is Billions size is quanity is quanity is
at least of barrels at least at least at least Trillions

the given of oil the given Billions of the given Billions the given of
value (%) equivalent value (%) Cubic Feet value (%) of barrels value (%) cubic feet

99 .0 0 99 202 99 . 00 99 .00
95 .09 95 211 95 .00 95 .22
90 .15 90 223 90 . 0 0 90 .43

75 .28 75 266 75 .00 75 .93
50 .50 50 373 50 .14 50 1 .76 .
25 .78 25 597 25 .32 25 2.78

10 11.12 10 993 10 .55 10 4.04

5 1.39 5 1358 5 .78 5 4.90

1 2 .01 1 2353 I 1.31 1 6.83

Average 0.58 Average Average 0 .22 Average 2.04

BOF. Deposit Size 525 Oil Cas

a Because the distribution of each resource is estimated independently, "Economically Recoverable Gas" after 

conversion to barrel of oil equivalent, cannot be added to "Economically Recoverable Oil" to get "Economically 

Recoverable Resources" (barrels of oil equivalent)" at any probability level except at the expected value (average).

^Conditional upon the existence of oil and gas deposits iri the Cook Inlet Basin region, this column presents the 

, estimated distribution of deposit size measured in cubic feet of economically recoverable gas.
\

'  .





F I V E  S T A G E S  O F  P R O J E C T  D E V E L O P M E N T

O P E R A T I O N  A N D  

P O W E R  P R O D U C T I O N

P R E L I M I N A R Y  A N A L Y S I S .  
N A R R O W  R A N G E  O F  O P T I O N S

D E T A I L E D  A L T E R N A T I V E S  C O M P A R I S O N  
F E A S I B I L I T Y  L E V E L  C O S T  E S T I M A T E .  
I N D E P E N D E N T  C O S T  E S T I M A T E .  
F I N A N C E  O P T I O N S .

F I N A L  C O S T  E S T I M A T E .  
C O N S T R U C T I O N  D E C I S I O N .  
F I N A L  F I N A N C E  P L A N .  

P O W E R  S A L E S  A G R E E M E N T S .

O P E R A T I O N  A N D  M A I N T E N A N C E  A G R E E ­
ME N T S .
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T H E  S U S I T N A  P R O J E C T

D A M  T Y P E  

D A M  H E I G H T  

R E S E R V O I R  L E N G T H  

I N S T A L L E D  C A P A C I T Y  

A V E R A G E  A N N U A L  E N E R G Y  

T R A N S M I S S I O N  S Y S T E M  

C O S T  ($ 1 9 8 2 )

C O S T  (@ 6 % I N F L A T I O N )  

C O M M I S S I O N I N G  D A T E

W A T A N A  D E V I L  C A N Y O N

Z O N E D  E A R T H F I L L  

8 8 5  F E E T  

4 8  M I L E S  

1 , 0 2 0  M W  

3 , 4 6 0  G W H  

3 4 5  K V

3 . 5 8  B I L L I O N  

5 .<74 B I L L I O N  

1 9 9 3

C O N C R E T E  A R C H  

6 4 5  F E E T  

26 M I L E S  

6 0 0  M W  

3 , 3 4 0  G W H  

3 4 5  K V

1 . 5 7  B I L L I O N  

2002
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M E E T  R E S E R V E  M A R G I N A L  A N D  E N E R G Y  R E Q U I R E M E N T S  

R E D U C E  O V E R A L L  C O S T  O F  T H E  G E N E R A T I N G  S Y S T E M
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BASE CASt-----

' ,J 1
E L E M E N T  TEST ED

1
1

HIGH LOAD FORECAST 
( 11 ,400 GWH IN 2010 )
LOW LOAD FORECAST 
( 6 ,3 0 0  GWH IN 2010 )

5 %  REAL DISCOUNT RATE

I 4 %  REAL DISCOUNT RATE

1
i

2 %  REAL DISCOUNT RATE

’(2617) HIGH CAPITAL COST FOR ALTERNATIVE 
( 20  %  ABOVE ESTIMATE )

•■ 'I'T LOW CAPITAL COST FOR ALTERNATIVE 
( 10 %  BELOW ESTIMATE )
LOW SUSITNA CAPITAL COSTS 
( 03  %  OF ESTIMATE )

"  ■
HIGH SUSITNA CAPITAL COSTS 
( 117 %  OF ESTIMATE )

ZERO CAPITAL COST ESCALATION

HIGH CAPITAL COST ESCALATION 
( 3 . 6 %  / ANNUM )

HIGH BASE COAL PRICE 1 $ 2 .00/MM BTU

L
' . • . . - ■■ ZERO FUEL PRICE ESCALATION

«
I1

HIGH FUEL PRICE ESCALATION 
( 5 %  TO 2000  , 2 .2  %  TO 2010

1 ; (2979) CHAKACHAMNA ALTERNATIVE

1 1 

I ;

-1000 -500 0 500 1000 1500 2000
NET ECONOMIC BENEFIT 

(1902  DOLLARS IN M ILLIONS)



M I O O )  1 3 3 0 0 1  ( 2 5 0 0 1  ( 1 3 0 0 )  ( 5 0 0  1 0  3 0 0  1 5 0 0  2 3 0 0  3 5 0 0  4 3 0 0  3 5 0 0

NET BENEF IT  

1902 \ IN MILLIONS

M U L T I V A R I A T E  A N A L Y S I S

L o w M e d i u m Micjh

L o a d  F o r e c a s t 0.2 0.6 0.2

S u s i t n a  C a p i t a l  C o s t 0 . 6 0 0 . 2 5 0 . 1 5

F u e l  C o s t  E s c a l a t i o n 0 . 2 5 0 .50 0.2 5
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P R E R E Q U I S I T E S  T O  C O N S T R U C T I O N

100 P E R C E N T  D E S I G N  C O M P L E T I O N  F O R  I N I T I A L  C O N T R A C T S .  

A C C E P T A B L E  M A S T E R  L A B O R  A G R E E M E N T .

F I N A L  P R E - C O N S T R U C T I O N  C O S T  E S T I M A T E .

P O W E R  S A L E S  A G R E E M E N T S .

F E R C  L I C E N S E  A N D  O T H E R  M A J O R  P E R M I T S .

E X T E R N A L  R E V I E W  P A N E L  C O N C U R R E N C E  W I T H  D E S I G N ,  S A F E T Y ,  
A N D  M I T I G A T I O N  M E A S U R E S .

F I N A N C E  P L A N  W I T H  F U N D I N G  S O U R C E  E S T A B L I S H E D .

T A X  E X E M P T  S T A T U S  R U L I N G  F O R  R E V E N U E  BO N D S .  

. L E G I S L A T I V E  A U T H O R I Z A T I O N .

P O W E R  A U T H O R I T Y  D E C I S I O N  T O  C O N S T R U C T .

P R O J E C T  L A N D S  A C Q U I R E D .
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L A N D  A C Q U I S I T I O N  S C H E D U L E  .

J A N U A R Y  1930 - D E C E M B E R  1 9 8 2  ° I D E N T I F Y  P R O J E C T  L A N D S

° I D E N T I F Y  L A N D  S T A T U S

•I

M A R C H  - J U L Y  1 9 8 3  ° P R I O R I T I Z E  A C Q U I S I T I O N

° E F F E C T  C O N V E Y A N C E  OF S T A T E
A N D  N A T I V E  S E L E C T E D  L A N D S

J U L Y  19 8 3  - J A N U A R Y  1 9 8 5  ° N E G O T I A T E  W I T H  P R I V A T E
L A N D O W N E R S

0 A C Q U I R E  R O W ,  L E A S E S

11
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I M P O R T A N T  P A R A M E T E R S

L O W  B A S E  H I G H

L O A D  F O R E C A S T  (in 2 0 1 0 )  6 , 3 0 0  G W h  7 , 8 0 0  G W h  1 1 , 4 0 0  G W h
A N N U A L  G R O W T H  R A T E  (2.8%) (3.5%) (4.7%)

D I S C O U N T  R A T E  ( C O N S T A N T  $) 2% 3% 5%

S U S I T N A  C A P I T A L  C O S T S
( C O N T I N G E N C Y )  0% 20% 40%

C A P I T A L  C O S T  E S C A L A T I O N  0% 2% 4%

F U E L  P R I C E  E S C A L A T I O N *

B E L U G A  C O A L  ( $ 1 . 5 1 / M M B T U ) 0% 2 . 1 % / 1 . 2 %  4 . 2 % / 2 . 2 %
N A T U R A L  G A S  ( $ 3 . 0 0 / M M B T U ) 0% 2 . 5 % / 2 . 0 %  5 . 0 % / 2 . 0 %
O I L  ( $ 6 . 5 0 / M M B T U ) 0% 2 . 5 % / 2 . 0 %  5 . 0 % / 2 . 0 %

* ( 1 9 8 2 - 2 0 0 0 ) / 2 0 0 1 - 2 0 1 0 )
** 1982 P r i c e  E s t i m a t e
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D R A F T  R E P O R T  U N D E R  R E V I E W  

T H R E E  O P T I O N S

S I T I N G , C O N C E P T U A L  D E S I G N , F A C I L I T Y  C O S T  E S T I M A T E S

2 2



C A P A C I T Y

F I R M  A N N U A L  E N E R G Y  

A N N U A L  G E N E R A T I O N  

T O T A L  C O S T (1982 $)

T O T A L  C O S T  E N E R G Y *

C H A K A C H A M N A  P R O J E C T

F E A S I B I L I T Y  S T U D Y

330 M W  

1 , 3 7 4  G W h  

1 , 4 4 6  G W h  

$ 1 . 4 5  B I L L I O N

4 3 . 5  M I L L S / K W h

* I n c l u d e s  15 M I L L S  P E R  K W h  F O R  O + M

U P D A T E

330 MW  

1 , 2 3 6  G W h  

1 , 3 0 1  GWh 

$ 1 . 3 2  B I L L I O N

44 . 5  M I L L S / K W h

2 3
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W A T A N A  D A M  H E I G H T  R E D U C T I O N  

C U R R E N T L Y  U N D E R  S T U D Y

D A M  H E I G H T 835 F E E T 800 F E E T

F I L L  Q U A N T I T Y 62 M I L L I O N  CY 46 M I L L I O N  CY

T I M E  OF  C O N S T R U C T I O N  9 Y E A R S

A N N U A L  E N E R G Y

C O N S T R U C T I O N  C O S T  

($1982)

P R O B A B L E  C O S T  

R E D U C T I O N S

3 4 5 0  G W h

3. 5 8  B I L L I O N

8 T O  9 Y E A R S  

3 0 4 0  G W h

3.2 B I L L I O N

1 0 %

700 F E E T  

29 M I L L I O N  CY 

7 T O  8 Y E A R S  

2 5 5 0  G W h  

2.8 B I L L I O N

2 0 %



T E C H N I Q U E S  F O R  S U S I T N A  C O S T  C O N T R O L

E M P H A S I S  O N  " H I G H  C O N F I D E N C E "  E S T I M A T E  

I N D E P E N D E N T  E S T I M A T E  

E A R L Y  C M  I N V O L V E M E N T

M A X I M U M  P R E - C O N S T R U C T I O N  S I T E  I N V E S T I G A T I O N  

1 0 0 %  D E S I G N  P R I O R  T O  B I D D I N G  

R I G O R O U S  C H A N G E  C O N T R O L  P R O C E D U R E  

M A S T E R  L A B O R  A G R E E M E N T  

F I R M  F I X E D - P R I C E  C O N T R A C T S



P O W E R  A U T H O R I T Y  R E C O M M E N D A T I O N S  

A P R I L  1982

C O N T I N U E  P E R - C O N S T R U C T I O N  D E V E L O P M E N T A L  E F F O R T S  

S U B M I T  A F E R C  L I C E N S E  A P P L I C A T I O N  

I N I T I A T E  D E S I G N
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F e b r u a r y  1983

T O  A L L  LEGISLATORS:

T h e  Susitna Hydro Project is certainly complex and requires 

a lot of background information.

M a n y  o f : you have asked for a summation or o u t line o f  the project. 

T he attached- article by Dave Hutchens in the F e b r u a r y  issue of 

"Rura'l-ite" is as good a one page summary"as w e ' v e  seen. It's 

caption "Decision Time" is really on target - y o u  are the one's 

that must act n ow for our future needs.

A N C H O RA G E CHAM BER O F  COMMERCE - 415  F STREET. ANCHORAGE, ALASKA  99501 - (907) 272-2401



Dave Hutchens . . . . .  
executive director, 
A laska R ural Electric 
Cooperative Association

Decision Time
. The 1983 Legislature has a very important decision 
to m ake on behalf of electrical consumers throughout 
much of Alaska, from Homer to Fairbanks.

This decision deals with developing a financing 
plan for the  Susitna Hydroelectric Project. Several 
facts make th is decision critical.

R ight now, na tu ra l gas provides the primary 
source of electric generation in this region. Only 
Golden Valley Electric Association and the Fair­
banks Muncipal Utilities use coal to generate power. 
Golden Valley also uses oil-fired turbines for peak 
load generation. Two small hydroelectric facilities— 
Ek lu tna Lake and Cooper Lake—are the only other 
sources of electrical power.

According to the best estim ates of utility m anag­
ers, the proven gas supplies in  Cook Inlet will begin 
runn ing  out of enough gas to generate electricity and 
hea t homes in about 1995—only 12 years away. 
W ithout gas, another source of clean power to gener­
ate electrical energy must be developed and put into 
use before 1395. - .

The alternatives are known. E ither coal-fircd gen­
eration or hydroelectric power. , .

Coal-fircd p lan ts have some advantages. They are 
less expensive to build than  hydroelectric plants and 
they can be built in about seven years as opposed to 
ten years for a project like Susitna. On the other 
hand, :oal-fired plants have h igh maintenance costs, 
high labor costs and generate a ir pollution. Coal-fired 
p lan ts  also have to be replaced in about 35 years as 
their equipment ages and wears out. In the Cook Inlet 
area, coal is available but unless the coal mining 
companies can move larger quantities through 
export channels, the economics of developing a major 
coal field for one or iwo power plants are not 
favorable.

The hydroelectric potential of Susitna, on the other 
hand, is a source of clean power th a t will be available 
on a long.term basis in excess of 50 years. I t will also 
offer the advantage of stable prices. Coal-fired plants

have somewhat variable costs for fuel since labor and 
machinery costs to extract the coal from the ground 
usually, rise over the years. Hydroelectric facilities 
always [have the same source of "free fuel"—the 
water in the river they are built on.‘

The Susitna project also appears to be relatively 
free from major environmental impacts. The river 
itself supports little fish life above the dam sites at 
Devil Canyon and Watana, and apparently there will 
be few long-term effects on salmon runs in Cook 
Inlet. Fishery resources can also be enhanced by con­
struction of hatcheries. The dams themselves are 
designed to minimize changes in the character of the 
river water, another move associated with avoiding 
damage to fisheries resources.

The real benefits of Susitna lie in the area of eco­
nomics. Susitna will provide stable power rates 
which will become less expensive in real terms as 
long as it lasts. From the $35 million study conducted 
by ACRES, there is no doubt th a t the savings to the 
consumers will be enormous over the useful life of the 
Susitna project. The trick is to finance it in such a 
way tha t 3ome of those savings are received in the 
early years.

Employment associated with the Susitna Project is 
also a factor th a t must he considered. During the 20- 
year construction period for both dams there would 
be as many as 3,400 persons di < ctly employed. The 
townsite a t the dame would house the bulk of these 
workers, lessening the impact on communities such 
as Trapper Creek and Talkeetna. Over the long term, 
the northern Susitna Valley can expect a population 
increase due to dam constr action and operation. The 
effects of this population increase remain a source of 
in ten se  d iscussion  in th e  M atanuska-Susitna 
Borough.

In short, construction of the Susitna Project is at a 
'.Tossroads. Proven gas .pplies for power generation 
n the Cook Inlet basin will begin running out in just 
,'welve years. It will take ten years to finish the first 
part of the Susitna Project a t Watana. If construction 
is not approved and a plan of finance approved 
within the next tvrn years, w e  may be the ones freez- 
i> i in the dark, not ti. e people Outside.
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TO: A l l  L e g i s l a t o r s  M * ' .

F R O M :  J a y  N e l s o n ,  E x e c u t i v e  D i’-^ctor (J 
E r i c  F. M y e r s ,  E n e r g y  S p e c i a l i s t  

RE; U n d e r s t a n d i n g  P u b l i c  O p i n i o n  o n  S u s i t n a

T h e  r e c e n t  D i t t m a n  R e s e a r c h  p o l l  f o u n d  w i d e s p r e a d  s u p p o r t  for 
h y d r o e l e c t r i c  d e v e l o p m e n t  in A l a s k a  g e n e r a l l y  a n d  S u s i t n a  s p e c i­
fic al l y .  T h e s e  r e s u l t s  a r e  h a r d l y  s u p r i s i n g ;  x c  is a d i r e c t  r e­
f l e c t i o n  of t h e  m a s s i v e  m e d i a  b l i t z  s p o n s o r e d  b y  S u s i t n a 'P o w e r  
N o w  a n d  t h e  A n c h o r a g e  C h a m b e r  of C o m m e r c e .  T h e  p o l l  r e s u l t s  w o u l d  
b e  s i m i l a r  if D i t t m a n  h a d  a s k e d  if p e o p l e  w e r e  i n t e r e s t e d  in a 
f r e e  car, a free h o u : c ,  o r  a f r e e  lui. h. T h e  a n s w e r  is o bvious.

T h e  m o s t  s i g n i f i c a n t  f i n d i n g  of  t h e  p o l l  is t h a t  it s h o w e d  h o w  
v i r t u a l l y  n o n e  o f  t h e  r e s p o n d e n t s  h a d  e v e n  t h e  r e m o t e s t  idea of 
w h a t  the S u s i t n a  p r o j e c t  w o u l d  c o s t .  Ever, E r i c  Yo u l d ,  E x e c u t i v e  
D i r e c t o r  of the A l a s k a  P o w e r  A u t h o r i t y  a n d  p r i m e  s p o n s o r  of the 
p r o j e c t ,  a c k n o w l e d g e s  t h a t  t h e  t o t a l  c o s t s  f o r  the p r o j e c t  w i l l  
a m o u n t  to u p w a r d  o f  15 b i l l i o n  d o l l a r s . T h i s  d o e s  n o t  .nclude any 
f i n a n c e  c h a r g e s  o r  t h e  p o s s i b i l i t y  of c o s t  o v e r r u n s .

O v e r  70 p e r c e n t  o f  t h e  p e o p l e  p o l l e d  i n d i c a t e d  that t h e y  e i t h e r  
d i d n ' t  k n o w  w h a t  t h e  p r o j e c t  w o u l d  c o s t  o r  t h o u g h t  t h a t  it w o u l d  
c o s t  less th a n  500 m i l l i o n  d o l l a r s .  O n l y  2 p e r c e n t  o f  the s u r v e y  
h a d  a r e a l i s t i c  n o t i o n  o f  w h a t  t h e  a c t u a l  p r o j e c t  c o s t s  w o u l d  be 
(ie, o v e r  10 b i l l i o n  d o l l a r s )  .

A l s o  n o t e w o r t h y  is t h a t  t h o s e  w h o  i n d i c a t e d  s u p p o r t  for the p r o j e c t  
g a v e  " c h e a p e s t  so u r c e  of p o w e r "  a n d  "need" as t h e i r  m a i n  reasons.
T h e  p r o j e c t  is n e i t h e r  c h e a p e r  th a n  the a l t e r n a t i v e s ,  n o r  is it 
n e e d e d .

I t  is a c k n o w l e d g e d  b y  a l l  p a r t i e s  to the S u s i t n a  d e b a t e  that a l t e r­
nat i v e s ,  p r i m a r i l y  g a s , w i l l  b e  le s s  e x p e n s i v e  t h a n  S u s i t n a  u n t i l  
w e l l  i n t o  the n e x t  c e n t u r y .  In fact, the A l a s k a  P o w e r  A u t h o r i t y  
f e a s i b i l i t y  s t u d y  o n  S u s i t n a  b y  A c r e s  A m e r i c a n  s h o w s  c l e a r l y  that 
e l e c t r i c i t y  f r o m  S u s i t n a  at  30<£/Kwh w o u l d  b e  m o r e  t h a n  t .'ice as 
e x p e n s i v e  as t h e  g a s  a l t e r n a t i v e  a t  1 4 . 5 C / k w h  if a n d  w h e n  the p r o j e c t  
is b r o u g h t  on l i n e  as  s c h e d u l e d  in 1993. O n l y  w i t h  m u l t i - b i l l i o n  
d o l l a r  s u b s i d i e s ,  t h e  A c r e s  s t u d y  c o n c l u d e d ,  c o u l d  S u s i t n a  p o s s i b l y

A L A S K A  C E N T E R  F O R  T H E  E N V I R O N M E N T  • A L A S K A  C H A P T E R .  S I E R R A  C L U B  • A N C H O R A G E  A U n U a u *  t ° C I E T Y  
A R C T I C  A U D U B O N  S O C I E T Y  • D E N A L I  C I T I Z E N S  C O U N C I L  • F R I E N D S  O F  T H E  E A R T H  • J U N E A U  A ' J D U B O N  - J C I E T Y  
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b e  c o m p e t i t i v e .  T h e  p r o p o n e n t s  o f  S u s i t n a  a t t e m p t  to t r i v i a l i z e  
t h i s  n e e d  for m u l t i - b i l l i o n  d o l l a r  s u b s i d i e s  as "a m a r k e t i n g  
p r o b l e m . "

C o n c e r n i n g  the " n e e d "  f o r  S u s i t n a ,  t h e  m o s t  r e c e n t  c o m p r e h e n s i v e  
a n d  u p - t o - d a t e  w o r k  o n  R a i l b e l t  p o w e r  r e q u i r e m e n t s  b y  B a t t e l l e  
(19 82, revised) s h o w s  t h a t  t h e r e  will, be a n e e d  (in the M o d e r a t e  
o r  " m o s t  l i k e l y "  case) t o  a d d  o n l y  i o m e  200 m e g a w a t t s  to the 
R a i l b e l t  s y s t e m  b y  t h e  e n d  o f  the C e n t u r y .  By  c o n t r a s t ,  S u s i t n a  
is a 1600 m e g a w a t t  p r o j e c t .  S o m e  d a y  S u s i t n a  m a y  m a k e  sense, 
p e r h a p s  by  t h e  y e a r  2050. B u t  for the f o r s e e a b l e  f u t u r e ,  S u s i t n a  
is c l e a r l y  far o v e r s i z e d  for o u r  n e e d s .

C o n t r a r y  to p o p u l a r  b e l i e f ,  t h e  o f f i c i a l  e c o n o m i c  a n a l y s e s  of 
S u s i t n a  d o n e  to d a t e  h a v e  n o t  f o u n d  t h a t  S u s i t n a  o f f e r s  a n y  clear, 
c o s t - e f f e c t i v e  a d v a n t a g e  o v e r  a l t e r n a t i v e s .  In fact, the Acres 
f e a s i b i l i t y  s t u d y  a n a l y s i s  p r e p a r e d  f o r  t h e  A l a s k a  P o w e r  A u t h o r i t y  
r e j e c t s  S u s i t n a  w h e n  t h e  f u n d a m e n t a l  c h a n g e s  in w o r l d  o i l  m a r­
k e t s  a r e  t a k e n  i n t o  c o n s i d e r a t i o n .  W i t h  w o r l d  o i l  m a r k e t s  s t a b l e  
o r  falling, the A c r e s  s t u d y  o b s e r v e d ,  b u i l d i n g  S u s i t n a  w o u l d  be 
a m a s s i v e  m i s t a k e .  T h a t  is, a c o m m i t m e n t  t o  S u s i t n a  w o u l d  co s t  
o v e r  o n e  b i l l i o n  d o l l a r s  m o r e  th a n  d e v e l o p i n g  a l t e r n a t i v e s .  Of 
c o n s i d e r a b l e  s i g n i f i c a n c e  is t h e  f a c t  t h a t  t h e  A l a s k a  P o w e r  A u t h o r i t y  
B o a r d  o f  D i r e c t o r s  h a s  n o t  e n d o r s e d  t h e  c o n c l u s i o n  th a t  S u s i t n a  is 
t h e  m o s t  a t t r a c t i v e  R a i l b e l t  p o w e r  o p t i o n .

T o  r a i s e  q u e s t i o n s  a b o u t  S u s i t n a ,  as the A l a s k a  E n v i r o n m e n t a l  
L o b b y  has, m u s t  n o t  be m i s c o n s t r u e d  as b l a n k e t  o p p o s i t i o n  to A l a s k a  
h y d r o e l e c t r i c  p o w e r  d e v e l o p m e n t .  T o  th- c o n t r a r y ,  the L o bby has 
r e p e a t e d l y  s p o k e n  o u t  in s u p p o r t  of m o r e  m o d e s t l v  s c a l e d  h y d r o  
p r o j e c t s  s u c h  a s  B r a d l e y  L a k e  which, t o g e t h e r  gas, o f f e r s
a f a r  m o r e  e c o n o m i c a l l y  a t t r a c t i v e ,  l o w  r i s k  n a t i v e  to S u s i t n a .
I n d i v i d u a l  p r o j e c t s ,  h o w e v e r ,  m u s t  be careful. o n s i d e r e d  o n  t h e i r  
m e r i t s  —  n o t  o n  t h e  b a s i s  of the s u p e r f i c i a l  b ^ s i t n a  P o w e r  N o w  
p u b l i c  r e l a t i o n s  m e d i a  h ype.

T h e  o b j e c t i v e ,  o f  c o u r s e ,  is to a v o i d  a c i r c u m s t a n c e  like the T y e e  
d e b a c l e .  A l t h o u g h  m u c h  s m a l l e r  t h a n  S u s i t n a ,  the T y e e  p r o j e c t  is 
in m a n y  w a y s  s i m i l a r  to its R a i l b e l t  c o u n t e r p a r t .  T y e e  w a s  d e v e l o p e d
b y  t h e  A l a s k a  P o w e r  A u t h o r i t y  a n d  is far t o o  l a r g e  for the two
c o m m u n i t i e s  ( W r a n g e l l  a n d  P e t e r s b u r g )  it is i n t e n d e d  to serve. N o w  
n e a r l y  c o m p l e t e d ,  it is a p p a r e n t  t h a t  the p r i c e  of p o w e r  f r o m  the 
project; m a y  b e  as h i g h  as  t w i c e  t h a t  c u r r e n t l y  f a c e d  by the c o m m u­
n i t i e s  —  e v e n  w i t h  a b o u t  s e v e n t y  p e r c e n t  of. t h e  p r o j e c t ' s  c o s t  
p a i d  for w i t h  g r a n t s .  N o t  s u r p r i s i n g l y ,  t h e  c o m m u n i t i e s  h a v e  r e­
f u s e d  th i s  e x p e n s i v e  T y e e  po w e r .  A n d  the A l a s k a  P o w e r  A u t h o r i t y  h a s
a 120 m i l l i o n  d o l l a r  w h i t e  e l e p h a n t .

T h e  m o s t  c r i t i c a l  i s s u e  u n d e r l y i n g  the S u s i t n a  d e b a t e  is not w h e t h e r  
y o u  a r e  "for" o r  " a g a i n s t "  S u s i t n a  but, r a t h e r :  H o w  c a n  w e  p r o­
v i d e  r e s p o n s i b l y  —  e c o n o m i c a l l y  a n d  e n v i r o n m e n t a l l y  —  for the 
r e l i a b l y  a n t i c i p a t e d  i n c r e a s e s  in R a i l b e l t  p o w e r  d e m a n d ?  At some 
p o i n t  in the d i s t a n t  f u t u r e ,  the 160C m e g a w a t t  p r o j e c t  m a y  m a k e  
s e n s e  b u t  n o w  is n o t  t h e  time.



T h i s  is p a r t i c u l a r l y  t r u e  i n  l i g h t  o f  t h e  r e v e n u e  p i c t u r e .  It 
m u s t  be  u n d e r s t o o d  t h a t  t h e  E n e r g y  P r o g r a m  f o r  A l a s k a ,  w i t h  its 
m u l t i - b i l l i o n  d o l l a r  s u b s i d y  s c h e m e  p r o p o s e d  f o r . t h e  S u s i t n a  
h y d r o  p r o j e c t , ' i s  a l e g a c y  f r o m  t h e  p a s t  w h e n  r e v e n u e s  w e r e  c o m i n g  
i n t o  t h e  S t a t e  t r e a s u r y  f a s t e r  (almost) t h a n  w e  c o u l d  s p e n d  
t h em. T h e  " p r o b l e m "  in  t h o s e  d a y s  w a s  to t h i n k  u p  w a y s  to  s p e n d  
m o n e y  c r e a t i v e l y .  N o w  w e  a r e  b e i n g  f o r c e d  to r e c k o n  q u i t e  s o b e r l y  
w i t h  d r o p p i n g  r e v e n u e s .  E v e n  w i t h o u t  t h e  a d d e d  f i n a n c i a l  b u r d e n  
o f  t r y i n g  to p r o v i d e  2-3 b i l l i o n  d o l l a r s  in s u b s i d i e s  for Sus i t n a ,  
t h e  S t a t e  is f a c i n g  a s e v e r e  f i s c a l  c r i s i s  i n  t h e  e a r l y  1990's.

W i t h  r e g a r d  to the D i t t m a n  poll o n c e  again, there is one question 
that w a s  c o n s p i c u o u s  b y  v i r t u e  of its absence: W h a t  are people 
w i l l i n g  to give u p  in o r d e r  to s u b s idize Susitna?

E v e n  if p e o p l e  w e r e  t o  e x p r e s s  s u p p o r t  for, say, a 5 or e v e n  10 
b i l l i o n  d o l l a r  e x p e n d i t u r e  f o r  S u s i t n a t h e  q u e s t i o n  r e m a i n s ,  w h a t  
a r e  t h e y  w i l l i n g  to t r a d e  a w a y ?  T o  a g r e a t  d e g r e e ,  t h e  n u m b e r  
w o u l d  b e  i r r e l e v a n t  a n y w a y  b e c a u s e  t h e  r e a l  i s s u e  is: A r e  the 
p e o p l e  of A l a s k a  w i l l i n g  to  g i v e  u p  the P e r m a n e n t  F u n d  D i v i d e n d  
P r o g r a m ;  a b a n d o n  m u n i c i p a l  r e v e n u e  s h a r i n g  a n d  p r o p e r t y  t a x  r e l i e f  
c u t  b a c k  o n  e d u c a t i o n  f u n d i n g ;  d o  w i t h o u t  sewer, w a t e r  a n d  r o a d  
i m p r o v e m e n t s ;  p a y  i n c o m e  t a x e s ?

T h e s e  are the true costs of Susitna, the questions few are willing 
to tal k about.
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See . 4-1.8' i l .  F e a s ib ility  s tu d y  and  fin a n c e  p ln n . (a ) Unless 
the reconnni ancc study has been disapproved by the division o f 
budget and management under AS 44 .83 .179 , the au thority sha ll com­
plete a feas ib ility study and plan o f finance fo r each proposed project.

(b ) A feas ib ility  study sha ll include
( 11 in form ation about the proposed project, including but not lim ited 

to estim ates o f tota l project construction costs, tota l project operating 
costs, the costs o f  transm ission systems and reserve power requ ire­
ments, the lim ing  and amount o f anticipated re tu rns from  the com­
pleted project, o bcncfil-lo-cosl ra tio , the potentia l efTcct o f the project 
on the environm ent o f the area which w ill be served by tire project 
when completed, and the ava ilab ility  o f a lte rna tive  government 
financing ;

(21 a statem ent o f a ll assumptions which nfTcct the economic 
feas ib ility  o f the project, including but nut lim ited to the discount rate 
nnd in terest ra le  r f  amounts o f money to be used for tho project, antic i­
pated fue l prices, an escalation ra te , s la te  and local electric load 
grow th, and estimates o f indirect costs nnd benefits;

(31 a comparative analysis o f o il reasonable a lte rnatives to con­
struction o f the proposcJ project; nnd

(4* in form ation  based on engineering nnd design work which mcols 
the requirements fo r submission o f n license app lication fo r the project 
to the Federa l Energy Rogu ln lory Commission.

tc) The plan o f finonco sha ll Include rccommcndntions o f tho most 
appropr' lie  means to finance n project, Including, but not lim ited to,

(1 ) tho issuance o f revenue bonds o f  the au thority ;
(2 ) the issunnce o f ' t •
(A ) genera l obligation bonds o f the state; or
(ft ) revenue bondsofthc authority which nro guaranteed o r p a rtin lly  

guaranteed by the state;
(3 ) an appropriation from  tho gene ra l fund
(A ) to pay debt service on bonds o r fo r other project purposes; o r
(ID  to reduce the amount o f debt financing fo r the project;

(4 ) a loan  from  the general fund;
(6 ) financing arrangements w ith other entities using leveraged 

lenses o r other finnncing methods;
(6 ) assistance from  any federal agency, including, but not lim ited to, 

the R u ra l E lectrification Adm inistration ;
(7 ) a loan from  the power project fund (AS 44 .83 .170 (a )), or from  the 

renewable resources investment fund (AS 37 .11 .050 ); or
(8) ony combination o f finnncing arrangements listed in this subsec­

tion.
(d) When finnncint assistance from  the sta le  is necessary fo r n 

project to meet financia l feasib ility crite ria , the p lan o f finnnce sha ll 
include an estimate o f the m inimum amount ol financial assistance 
required from  the state. The plan o f finnnce sh a ll include an estimate 
o f the present va lue o r the financia l assistance from  the s la te , com ­
puted as the difference between

.(1 ) a m arke t ra te  o f interest, which is
(A ) the rate determ ined under AS 44 .83 .170 (fi(2 )(B )(i); or
(D) the estimated interest rn le  fo r  revenue bonds to be issued by tho 

m th o rlty  fo r the project; and
(2 ) the effective rate o f interest because o f state financial nssistnnco 

p >vidcd.
\c) The au thority , in consultation with tho division o f budget and 

ti > egemcnt, shn ll adopt regu lations defining
he techniques which it  sha ll apply to determ ine Hint the in fer- 

malic... required by (b) —  (d ) o f this'section is obtained; nnd
(2 ) standard crite ria and monsurcs fo r comparative analysis o f  a lte r ­

native finnncing arrangements. (§ 24 eh 83  SLA  1980; nm 5 G eh 133 
SLA  1982)

E ffe c t o f  am endm ent* . —  The 1902 
nnirndmcnl, effective June 2f», 1902, 
inserted "the cosla o f transmission ajritems

and rraerve power requirement*" in para­
graph (1 ) o f aubflcction (b).

See. 44 .83 .183 . R ev iew  o f  fc n s ib ili ly  stud ies nnd p ln n s  o f  
fin nn ce  by  d iv is io n  o f  b udge t nnd n innngcm cn l. (a ) The division o f 
budget and management in tho Office o f lh e  Governor shnll review tho 
feasib ility study nnd plnn o f finnnco for n project o f tho authority for 
ramplinnco w ith the provisions o f AS 44.83 .181(b ) —  (d).

(b) In  its review under thin section, tho division o f budget nnd 
mnnngcincnt may obtnin nn independent eva luation o f n feasib ility 
ntudy nnd plnn o f  finnnco to dotcrm ino complinr.cc with tho provisions 
o ' AS 44 .83 .181 (b ) —  (d).

(c) When tho division o f  budget nnd management has completed a 
rovicw o f  the fcnsib ilily  study nnd tbi- plnn o f finnnco for n project 
under this section, it  sha ll subm it a ruport to the governor. Tho report 
shn ll cxnminn tho fcnsib ilily  study end plan o f finnnce for compliance 
w ith tho requirements o f AS 44.8a . 181(h) —  (d). Tho report o f the
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5 44.83.185 A l a s k a  S t a t u t e s  S u p p l e m e n t  5 44.83.185 i
division of budget nnd management shnll include a recommendation to 
the governor nnd leg is la tu re fo r npprovnl or disapproval o f the project 
based on the division ’s review o f tbc feasibility study and plnn o f 
finance for compliance with the requirements o f A S  44 .83 .181 (b ) —  (d).

(d ) The report required by (c) i \ this section shn ll be prcpnrcd and 
submitted not Inter than CO days a fter the fcnsib ilily  study and plnn o f 
finance for a proposed project have been received by the division o f 
budget and management.

(c ) The report required by (c) o f this section sha ll include a financia l 
ana lysis o f the proposed project o f the au thority that evaluates 
proposed bond reso lutions or o th e r financial arrangements or financia l 
p lans, security p lans and arrnngcmcnts, cost and demand 
uncertainties, and debt volume, nS they relate to the total direct nnd 
indirect indebtedness o f  the state. In preparing the financia l analysis 
required by this section the division o f budget nnd management mny 
_,sc the services o f outside agencies or institu tions that t , c  not 
otherw ise involved in the project. (§ 24 eh 83 SLA  1080; am 5 7 eh 133 
SLA  1982)

Effect or amendments. — The 1082 
nnirndmcnl, effective June 25, 1982, 
nddrd *ul*scclion (e l.

S ee . 44 .83 .185 . S u bm is s ion  to the le g is la tu re , (n) The authority 
shn ll subm it a feas ib ility study nnd plnn o f finance for n proposed new 
project to the leg is la tu re . When the report o f the division o f budget and 
management exam ining the feasib ility study nnd plnn o f finance is 
completed ns required by AS 44 .83 .183 , it shn ll be submitted to the 
leg is la tu re .

( i l l The nuthority mny not proceed with work on the engineering o r 
design phnsc o f n proposed now project fo r which leg is la tive npprovnl 
is required un til the leg is la tu re npproves the proposed new project.
However, the nu tho iity  mny proceed with the engineering or design 
w ork necessary to meet the requirements for submission o f a liccnso 
application for the proposed new project to the Federal Lncrgy 
Hcgulntory Commission w ithout obtaining leg is ln livc  npp.ovnl o f tho 
proposed new project.

(c) The leg is la tu re shn ll consider nnd must npprovc nil proposed new 
projects except proposed new projects Hint nre exempt under AS 
•14.8.1.187. The leg is la tu re mny npprovo n proposed new project only by 
enacting Inw that nuthorizcs tho project and approves a construction 
cost for that project. (5 24 eh 83 SLA 1980; am § 8  eh 133 SLA 1982)

K ffc c t o f  am endm en t* . — The 10112 ,.,-pro*c» •  conMniellim  m l  for" for
nrnendmci I . effective June 78 , 1082, lub - "« u t lio r li lii |*  In the .eeond lenience o f 
(d iluted "Hint iiu llio rlie r. U ii piojecl m d  luh irc lio n  (cl.

. U I I I i ! ! I H I l l i l l i l i l l i l i l i i l i i i i i i i i i i i i8 f |H i l i l i i i i i i i i i i i i i i i i i l i i i l i i i i i i i lH i i i i i i i |iH i i .  i i i f f i i i i t i i i i i i i i iH i i i i i t i i in in
§ 44.83 .186 S t a t e  G o v e rn m e n t  § 44.83 .230

See. 4 4 .8 3 .18G. F in n l cos t c s lim n lc  nnd rc n u th o r iz n lio n  by the 
leg is la tu re . I f  a project is approved under AS 44 .8 3 .185(c>, the nuthor­
ity shall obtain a finn l cost estimate for the project from  an independent 
source qunlificd to make such an estimate. I f  the fina l cost estimate 
docs not exceed tho construction cost authorized by the legislature 
under AS 44 .83 .185 , adjusted fo r in fla tion , by more than seven und 
one-half percent, the nuthority mny proceed with the construction o f 
the project. I f  the fin a l cost estimate exceeds the construction cost 
authorized by the leg is la tu re under AS 44 .83 .185 , adjusted for in fla ­
tion, by more thnn seven nnd one-ha lf percent, the nuthority sha ll 
revise its feas ib ility study nnd, i f  it determ ines that the project remains 
feasible, the au thority shn ll subm it the revised fcnsib ilily  study and 

. the independent cost estimate to the leg is la tu re . A proposed project 
that is retu rned for reconsideration by the leg is la tu re under this sec­
tion may no t be constructed unless the leg is lnturc reauthorizes it by 
enacting Inw for tha t purpose. (5 9 eh 133 SLA  1982)

E ff r c l lv *  dn lc .i. —  Section 22, ch. 183, June 25, 1082, In etcordence with AS 
SLA 1982, m n k ri thin section effective 01.10.070(c).
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See . 44 .83 .130 . N o n lia b i lity  o n  bond s , (n ) Neither the mcmbc. t o f 
the au thority  n o r a person executing the bonds is liab le persona lly  on 
the bonds or is subject to personal liab ility  o r accountability by reason 
o f the issuance o f  the bonds.

(b ) The bonds issued by the au thority do not constitute nn 
indebtedness o r  o ther lia b ility  o f  the s la te o r o f a political subdivision 
o f the state, except the au thority , but sh a ll be payable so le ly from  the 
income nnd receipts o r o the r funds o r property o f the nuthority . The 
au thority  may no t pledge the fa ith  o r credit o f  the state o r o f  a political 
subdivision o f  the state, except the au tho rity , to the payment o f  a  bond 
and the issuance o f a bond by the nuthority docs not d irectly or 
indirectly o r contingently ob ligate the state o r a po litica l subdivision 
a f  the s la te  to app ly money from , o r  levy o r pledge nny form  o f  taxation 
whatever to the payment o f  the bond. (5 1 eh 278 SLA  197G)

§ 44.83 .300 S t a te  G o v e iin m k n t § 4-1.83.320
A rt ic le  7 . S u s itn a  I l i v c r  H yd ro e le c tr ic  I ’ ro jc c l.

Section  Section
300. Description o f project 3*0 . Annual report
310. Purpose o f  project 350. Legislative and executive oversight
320. P re lim inary reports 3G0. Project financing
325. Ilestric lions on controcling 
330. Construction, maintenance and opert 

otion o f project

See . 44 .83 .300 . D e sc rip t ion  o f  p ro je c t. The Susitna Iliv c r 
hydroelectric project consists o f dams and related reservoirs, and power 
p lants located in the Upper Susitna R iver Basin , and related 
transm ission lines, facilities, and lond centers, as described in the 
A laska Power A uthority ’s report required by AS 44.83 .320 (b ). (5 2 eh 
1GS SLA  1980)

See . 44 .83 .310 . P u rp o s e  o f  p ro je c t. Tho p rim ary purpose o f the 
Susitna R iver hydroelectric project is to generate, transm it and d istrib­
ute electric power in n manner which w ill

(1 ) m inim ize m arket area electrical pov/er costs;
(2 ) m inim ize adverse environmenta l nnd socinl itnpncls whilo 

enhancing environmenta l values to the extent possible; nnd
(3 ) safeguard both life  nnd property. (5 2 eh 109 SLA 1980)
See . 44 .83 .320 . P re lim in a ry  re p o r ts , (a ) By March 30 , 1981, the 

nuthority shn ll prepare nnd subm it to the governor and to the 
leg is lature a p re lim inary report recommending whether work should 
continue on the Susilnn  R ive r hydroelectric project, nnd, i f  the 
recommendation is to continue on the project, the report sh a ll explain 
in detail

(1 ) economic evaluations nnd pre lim inary environmenta l impnet 
assessments for the Susitnn Iliv c r hydroelectric project nnd a ll viable 
a lternatives;

(2 ) tho federal nnd sta le perm its required to bn oblnincd before 
construction can begin and the expected construction s ta rt dntc; nr,d

(3 ) nny other in form ation the authority considers appropriate or 
necessary to adequately inform  the governor nnd thn leg is lature o f the 
status o f the Susitnn Iliv c r hydroelectric project.

(b ) By A p ril 3 0 ,1 9 8 2 , the nuthority shn ll prepare and sub -'it to the 
governor nnd to tho leg is lature a pre lim inary report reco:.,mending 
whether work should continue on tho Susitnn Iliv c r hydroelectric 
project, nnd other viable a lternatives. I f  tho recommendation is to 
continue on the Susitnn R iver hydroelectric project, tho re |io rl shn ll 
explain In detail

(1 ) the proposed conceptual design nnd phases o f construction o f the 
Susitnn I liv c r hydroelectric project,

555555555555555555M555555555555Z+55
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S •l'l.«J..)2!> Alaska Statutes § 44.83.340
13) the expected cost o f ouch phase o f construction;
(41 the costs to the sln le- und consumers o f the project under 

u lle riiiilivu  melhnds o f project Unnucini;, including revenue bonds, gen­
e ra l obligation bonds, und general lund appropriations; nnd 

! (51 any other in form ation the au thority considers appropriate or
necessary (o adequately inform  the governor and the leg is latu re o f llie  
status o f the Susitna R iver hydroelectric project.

tel The p re lim ina ry  reports required under (a ) and (b) o f this section
arc in addition to any reports required under AS 44 .83 .180 __
44.83 .224. (S 2 eh 1C9 SLA  19801

See. 44 .83 .325 . R e s tr ic t io n s  on  con tra c t in g . The authority may 
not enter into contracts under AS 44 .83 .300 — 44.83.3G0 other than 
those contracts necessary to complete 111 feasib ility studies, (2 ) the 
pre lim inary reports required by AS 44 .83 .320 . o r (3 ) construction o f the 
Anchoragc-Foirbanks in tc rlic , un til the leg is la tu re approves by Inw 
the p re lim inary report required under AS 44.83 .320(b ). (5 2 eh 1G9 
SLA  19801

See. 44 .83 .330 . C on s tru c tio n , inn in tcnnncc nnd op e ra t io n  o f  
p ro je c t. W ith in one year n flc r approval o f its p re lim inary report 
submitted under AS 44.83.:.'?.0lb), the nuthority mny enter into a 
contract for the construction o f the Susitnn R iver hydroelectric project 
in a manner consistent with the purpose o f the project ns described in 
AS 44 .83 .310 . (IS 2 eh 1G9 SLA 1980)

Sec . 44 .83 .340 . A n n u a l re p o r t , (a ) I f  the Susitnn River 
hydroelectric project is approved by the leg is la tu re under AS 
44.83.320(d ), beginning in 1983 the authority sha ll prepare nn annual 
report which exp lains in detail

111 the status o f construction on the Susitnn R iver hydrocl.cclric 
project;

(21 the completion date o f nny phase o f the Susitnn Ilivc r 
hydroelectric project which has been completed nnd the reasons for any 
deviation between the completion dnlc and the expected completion 
date stated in the p re lim inary report required under AS 44.83.320(b );

(3 ) the actual cost o f nny phase o f the Susitnn R iver hydroelectric 
project which has been completed nnd the reasons fo r nny deviation 
between the actual cost and the expected cost R la lcd in the p re lim inary 
report required under AS 44 .03 .320 (b );

(4 ) the federal nnd sta le  perm its necessary to begin o r conllnun 
construction o f  the Susitnn R iver hydroelectric project, tho actual dales 
on which the federal nnd s la te  perm its necessary I./ begin or continue 
construction were obtained, ami the reasons for nny deviation between 
the ncluul dates nnd the expected dates ntnlcd in the pre lim inary 
report inquired under AS 44 .83 .320 (a ) o r in the en rlic r annua l reports 
rrn u lr r i l under Ibis seel Ion; . . . ------ --------

t, 44.83.350 S ta t e  G ovf .u h m e n t 3 * S.OU.WW -

(5 ) any other in form ation the nuthority considers appropriate or 
necessary to adequately in form  the governor and the leg is lature o f the
status o f the Susitna R ive r hydroelectric project.

(b ) The annua l report required under (a ) o f  this section is in  addition 
to any reports required under AS 44 .83 .180 —  44.83.224 nnd sha ll be 

■submitted, by March 30 o f  each yea r, to the governor nnd to each 
member o f the leg is la tu re . (§ 2  eh 169 SLA  1980)

See . 44 .83 .350 . L eg is la t iv e  nnd execu tive  o v e rs ig h t The 
leg is latu re o r the governor may provide fo r ongoing oversight, I evicw 
and selected in-depth ana lysis c f  the Susitna R iver hydroelectric 
project p lnn o f study. The au thority  sh a ll provide a ll data , annlyscs, 
reports, nnd other in form ation to whomever conducts the oversight, 
review , o r ana lysis activities. Selected in-depth ahclyr.es shn ll include 
assessments o f  the power n ltcrno live s , financing, nnd power marketing 
sections o f  the Susitna R ive r hydroelectric project p lan o f study. (5 2  eh
1G9 SLA  I9 6 0 )

See . 44.83.3G0. P r o je c t  fin an c in g . The Susitnn R iver
hydroelectric project shn ll be financed by general fund appropriations, 
gencrnl obligation bonds, rcvcnuc-bonds, o r other plana o f finance n3 
npprovrd by the leg is la tu re . (§ 2  eh 169 SLA  1980)

A rt ic le  7. S u s itn n  R iv e r  H y d ro e le c tr ic  P r o je c t  
See . 44 .83 .325 . R e s tr ic t io n s  on  con trac tin g .

E d ito r ’ * n n k . ~  Section 21 , e ll. 133, 
SI«A 1902, provides: "Notw ithstanding the 
provisions o f AS 44 .03 .325 , the Alrtnkn 
Power Authority niny enter into conlrncta 
um lcr AS 44 .83 ,309 — 44 .03 .390  fo r pre­
lim inary work without the npprovnl 
re q u ire  by AS 44 .83 .325. In  this section, 
‘preP .n innry work* menus (he p rrpnra lion 
o f p in ts nnd studies nnd the preparation 
nr.d submission o f  license npplicnlions, ns 
well ns other types o f work, ih n l muni he

completed before actual construction o f the 
Sur.ilnn River hydroelectric project, de­
scribed in AS 44.03.300, mny begin. Thla 
rrc lion  does not authorize tho A laska 
Power nuthority to enter into contract* fo r 
the aclunl construction o f the Susitna 
H iver hydroelectric project o r fo r the prep- 
oration o f the site o f  the Susitnn R iver 
hydroelectric project without the approval 
required by AS 44 .0 3 .3 2 5 “

i r n m e i K H i l l t i i l h l i i i i i i i l H l l i i l l l H l i i r
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Legis lat ive Digest Feb. 6 , 1983

l o G AT SO;
A. n u mber of bills promoting the S u s i t­

na hydro e l e c t r i c  project face the legisla­

ture this session. Debate on the issue 

promises to be spicier than in previous 

sessions.

, What was in most minds a few years ago, 

simply a m a t t e r  of proving S u s itna was - • 

feasible and then selecting a financing 

method, has suddenly become v a s t l y  more 

complicated. T h e  complications are not 

the usual co n s e7 vationists versus the C h a m­

ber of C o m m e r c e  boosters syndrome either. 

There is, in fact, a good deal of a g r e e­

ment between the two, that the Railbelt 

needs a long term, environmentally ac c e p­

table source of power: Susitna. However,

even ar.ong the v oices who concede .that 

Susitna is our best bet for the future, we 

are beg i n n i n g  to h e a r  dissent about the 

f easibility (economic and social) of b r i n g­

ing S u s itna p o w e r  on line before the next 

century.

Some Argu m e n t s  Against

The arguments being voiced against g o­

ing ahead with Susitna, at least in the 

decade of the 1980s, are: 1) the decline

of oil revenues to finance the $ 10-$ 1S 
billion project, 2) u n c e r t a i n t y  in the le­

vel of long ter m  need for a large quantity 

of power in the Railbelt area, 3) the cost 

and a v a i l a b i l i t y  of alternative fuels 

(natural gas) with which to generate power, 

4) the c o nstruction cost of the project 

and 5) the cbst of financing the hydro pro- 

j e c t .

A  few years ago, oil .revenue analysts 

projected a continual rise in Alaska's oil 

revenue. T he curve was to increase s t e a d i­

ly until 1989 and then begin a gradual d e­

cline to the end of the century. The d e­

cline, b e c a u s e  o f  the fluctuation in world 

oil prices, has a l r eady begun. With our 

income ir. decline, 89 percent of which 

comes from sales of oil, the anticipated 

population and industrial boom of the 

lOP^s r a y  not m a t e r i a l i z e  as predicted.

T he upshot of d e creased : evenues is that 

as oil and gas p r ices fall, less m o n e y  

will be available with which to build the

Page

Susitna project. At the same time, again 

because of falling oil a r d  gas prices, 

Susitna becomes a less feasible source of 

power because of the c h e a p e r  thermal a l­

ternative: natural gas. The pr i c e  of

natural gas will not ris e  as sharply in 

the 1980s and early 1990s as previously 

thought. . .

A  slow down in the m o n e y  supply will a l­

so directly affect one o f  the mo s t  s i g n i f i­

cant factors analysts p o i n t  to as a d e t e r­

minant in the fe a s i b i l i t y  o f  the Susitna 

project: future demand f o r  electricity.

Electrical demand is b a s e d  on the a b i l i­

ty of the state to s t i m u l a t e  industrial 

growth and create jobs. T h e  assumptions 

made by the two state f u n d e d  feasibility 

studies (Battelle and A c r e s  American) tied 

their positive r e c o m m e ndations to go ahead 

with Susitna on p o p u l a t i o n  and industrial 

growth stimulated by, at the very least, 

the construction of the A l a s k a  Gas P i p e­

line and continued state s p e n d i n g  at c u r­

rent levels even in a " l o w  growth" s c e n­

ario. W i t h  the gas p i p e l i n e  project on 

hold and cut-backs in st a t e  spending, c r i­

tics claim it is r i s k y  at be s t  to predict, 

much less project a rat e  o f  growth s u f f i­

cient to justify the project.

N e w  Gas P r i c e

A  mor e  recent fact h a s  p r o d u c e d  concern 

about the project's n e a r - t e r m  feasibility: 

the E n star gas contract. Last December 

Enstar Natural Gas C o m p a n y  negotiated a 

15-year gas contract, w h i c h  would supply 

hugh quantities of low cos t  natural gas to 

Railbelt electrical p o w e r  generators. The 

price ne g o t i a t e d  was not o n l y  much lower 

than anticipated, but c o s t  escalation terms 

and the q u a n t i t y  of gas c o n t r a c t e d  for 

were both u n a n t i c i p a t e d  i n  previous f e a s i­

bility studies. In t e r m s  of price the 

$2.32 per m c f  E n s t a r  n e g o t i a t e d  actually 

computes to about $ 2 . 0 0  p e r  m cf when older, 

cheaper gas is f a c t o r e d  i n t o  the rate. The 

escalation terms b a s i c a l l y  removed natural 

gas from the w i l d l y  f l u c t u a t i n g  world oil 

and gas market b y  ty i n g  t h e  fuel to the 

price m o v e m e n t  o f  #2 T e s o r o  diesel oil

(Continued on Pape 6)



which.is used for home heating. The d i f­

ference between the reality of the Enstar 

contract and the original projections of 

the Battalle and Acres American fea s i b i l i­

t y  studies is that, while Acres predicted 

a 2 percent annual escalation in gas p r i­

ces starting with an anticipated base of 

$3.00, the Battelle report predicted a 6 
percent annual increase at $.64 p e r  m cf 

which adds up to about the same dollar 

f igure Acres came up with when figured 

over a period of years.

Roth the Acres and Battelle studies 

based their assumptions on per KWH cost 

of S u s i t n a  power being comparable to gas 

or coal fired generation b y  the early 

1990s. ^he E nstar contract, which will 

run n e arly to the 21st century, has thrown 

new light on some not so old assumptions.

Actual Cost

A fourth critical concern being voiced 

abwut Susitna is a ques t i o n  about the a c­

tual cost of the dam. The well knoto cost 

o verruns of the T r a n s Alaska Pipeline and 

dozens of other smaller capital projects 

makes this an important point of analysis 

to many. Susitna would be one o f  the 

highest dams in the world and one of the 

single largest efforts of its type. Both 

of these factors, according to c o n s t r u c­

tion analysts, make cost estimation tricky 

and overruns a probability. In defense of 

estimators it is notable that the hugh 

Churchill Falls dam in Canada, which is 

b y  all accounts similar to Susitna, came 

in on tire and near budget. It may he 

that estimators have found the h andle on 

estimating big projects during these in­

flationary times.

NS •• •  • (from page 3)
looking sharply at public utility invest­

ments. The Acres American study, which 

appears the more rigorous of the two r e­

ports, concludes that unless the bonding 

of Susitna were carried out in a tax-exempt 

market at a discount rate f o r '3 percent, 

the project would not be cost effective. 

Currently, the bond market is running at 

4 percent and above. Whether the rate 

will decline to acceptable levels is a c o m­

plete uncertainty.

Despite these criticisms it would be 

hard to find a knowledgable person, inclu­

ding those who would be in direct competi­

tion with Susitna, who would disagree with 

the b elief that at some point we will need 

Susitna hydro power, w h e ther it is the 

high Devils C anyon dam or a combination 

of the Watana and Devils Canyon dams. The 

question critics are asking is: When and

how much?

A l a s k a  has had a long and sometimes p o l­

itically stormy love affair with hydro 

projects. Rampart Dam on the Yukon was the 

big "grand daddy" of them all", and native 

and environmental issue surrounding that 

project contributed to the defeat of U.S. 

Sen. Ernest Gruening in 1968. The project 

also pushed A l a s k a  into the mainstream of 

the growing stream of U.S. environmental­

ism, and oddly, it was that issue that 

pushed Don Young, a Fort Yukon school 

teacher into the political arena (on the 

side of environmentalists against Rampart. 

S usitna in those days was the alternative 

to giant Rampart.

  —   ^

Susitna Hearings
The Senate State Affairs Committee will 

hold hearings on the Susitna Project on 

Feb. 26 in Anc h o r a g e  at the Westward 

Hotel (9 a.m. to 4 p.m.)

The committee hearing will resume on 

March 1st and 3rd in J u n e a u  and will be 

teleconferenced. E xpert witnesses on 

the project are scheduled to appear 

before the panel.

III I l m » n n  ■ I — I .  n .  n i l . < ^

Bonding Costs

T he final of the five factors heard in 

criticism of the Susitna project is the 

currently u n attractive bond market and a 

g enerally soft m a r k e t  for bonding hugh 

public u t i lity projects. The financial 

p roblems encountered by the Washington 

Public Power System which analysts predict 

will run into the biggest financial d e­

fault this country has seen because of 

cost overruns have bonding companies
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E X E C U T I V E  S U M M A R Y

T h e  S u s i t n a  h y d r o e l e c t r i c  prc j e c t  is fac i n g  o b s t a c l e s  w h i c h  
place its s u c c e s s f u l  c o m p l e t i o n  ii d o u b t .  E v e n  if A c r e s  A m e r i c a n ' s  
(the l i c e n s e - p r e p a r a t i o n  c o m p a n y  i n d e r  c o n t r a c t  to the A l a s k a  P o w e r  
Authority) s t u d y  c o n c l u d e s  t h a t  the p r o j e c t  is f e a s i b l e  (from a n  
envi r o n m e n t a l ,  e c o n o m i c  and e n g i n e e r i n g  s t a n d p o i n t )  and if the 
Alaska g o v e r n m e n t  and a c t i v e  i n t e r e s t  g r o u p s  agree, the m a s s i v e  
inter - g r o u p  c o o r d i n a t i o n  r e q u i r e d  of a n y  m a j o r  h y d r o e l e c t r i c  
project c o u l d  d e l a y  this p r o j e c t  to the p o i n t  of j e o p a r d i z i n g  its 
completion. T h e  m o s t  n o t a b l e  of the p i t f a l l s  include: .

r 15 to 20 s t a t e  and l o c a l  g o v e r n m e n t  a p p r o v a l s

a i r  and w a t e r  q u a l i t y  .permits, fish and g a m e  i m p a c t -  
m i t i g a t i o n  m e a s u r e s ,  w a s t e  d i s p o s a l ,  etc.;

0 10 to 1 5 ' f e d e r a l  p e r m i t s

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

F e d e r a l  E n e r g y  R e g u l a t o r y  C o m m i s s i o n  (FERC); 
E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  (EPA); C o r p s  of 
E n g i n e e r s  (COE); C o a s t  Gu a r d ;  U.S. F i s h  and 
W i l d l i f e  S e r v i c e  (USF& W S ) ;  B u r e a u  of Land 
M a n a g e m e n t  (B L M ); A d v i s o r y  C o u n c i l  on H i s t o r i c  
P r e s e r v a t i o n  .(ACHP); N a t i o n a l  M a r i n e  F i s h e r y  
S e r v i c e  ( N M F S ); and the F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  (F’A);

0 o t h e r  f a c t o r s

u n c e r t a i n  la n d  o w n e r s h i p  p a t t e r n s ,  w a t e r  r i g h t s  
d i s p u t e s ,  a n d  s u b s i s t e n c e  r i g h t s ,  p l u s  p r o b a b i l i t y  of 
i n t r a -  and i n t e r - a g e n c y  c o m m u n i c a t i o n s  b r e a k d o w n s  
c o n c e r n i n g  the a d e q u a c y  and i m p l i c a t i o n s  of the d a t a  
b a s e .

M u l t i - a g e n c y  i n v o l v e m e n t  at  the f e d e r a l ,  s t a t e  and l o c a l  
government l e v els, and the a t t e n d a n t  d e m a n d s  for d i f f e r e n t  i n f o r­
mation and p o s s i b l y  c o n f l i c t i n g  i n t e r p r e t a t i o n s  of data, m a k e  d e l a y  
inevitable. D e l a y s  and r e s u l t i n g  c o n f u s i o n  c a n  c o s t  h u n d r e d s  of  
millions of d o l l a r s .  T h e  t h r e a t  of s u c h  s i g n i f i c a n t  c o s t  i n c r e a s e s  
alone j e o p a r d i z e s  the p r o j e c t .  The p r o j e c t  s p o n s o r s  m ust, 
therefore, s e e k  to m i n i m i z e  d e l a y  and m a x i m i z e  c o o p e r a t i o n .

M a n a g e m e n t  of the r e g u l a t o r y  p r o c e s s  c a n  r e d u c e  d e l a y  and 
confusion s u b s t a n t i a l l y  b y  c o o r d i n a t i n g  a n d  g i v i r g  d e f i n i t i o n  to 
the agency r e v i e w s  and a g e n c y  i n f o r m a t i o n  ne e d s .  A v o i d i n g  a g e n c y  
jurisdiction d i s p u t e s  and p l a n n i n g  to f i l l  a g e n c y  i n f o r m a t i o n  
requirements p r o m p t l y  w i ll, in a v e r y  r e a l  sense, e n s u r e  t i m e l y  
and s u c c e s s f u l  c o m p l e t i o n . o f  the S u s i t n a  h y d r o e l e c t r i c  p r o j e c t .
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A r e g u l a t o r y  i m p a c t  m a n a g e m e n t  s y s t e m  w i l l  g i v e  A l a s k a  the 
appropriate t o ols to s h e p h e r d  the p r o j e c t  t h r o u g h  the b u r e a u­
cratic ma z e  e f f i c i e n t l y  and at  the l e a s t  p o s s i b l e  cost.

Th i s  r e p o r t  c o n s t i t u t e s  the f i r s t  s t e p  of P h a s e  I o f  s u c h  a 
system. It i d e n t i f i e s  and d o c u m e n t s  the p r o b l e m s , b o t h  
regulatory and n o n - r e g u l a t o r y ,  f a c i n g  the S u s i t n a  p r o j e c t .  The 
report m a k e s  s p e c i f i c  f i n d i n g s  and r e c o m m e n d a t i o n s  t h a t  r e q u i r e  
state o f f i c i a l s 1 i m m e d i a t e  c o n s i d e r a t i o n .  F u t h e r m o r e ,  the 
identification o f  i s s u e s  and d e f i c i e n c i e s  p r o v i d e s  a f o u n d a t i o n  
for i m p l e m e n t i n g  a r e g u l a t o r y  m a n a g e m e n t  s y s t e m  in the f u t u r e

E x a m p l e s  of  m a j o r  p r o b l e m s  w h i c h  c o u l d  a f f e c t  the u l t i m a t e  
completion of  the S u s i t n a  h y d r o e l e c t r i c  p r o j e c t  s i g n i f i c a n t l y  
include:

U n s e t t l e d  N a t i v e  l a n d  o w n e r s h i p  d i s p u t e s  in the p r o j e c t  
a r e a  w h i c h  c o u l d  d e l a y  the p r o j e c t  for y e a r s  u n l e s s  
e f f o r t s  a r e  m a d e  to b r i n g  a b o u t  a n e g o t i a t e d  s e t t l e m e n t ;

I n a d e q u a t e  d a t a  b a s e s  c o n c e r n i n g  fish and w i l d l i f e  
r e s o u r c e s  in and a l o n g  the S u s i t n a  River, and the a b s e n c e  
of a n y  a n a l y s i s  of the p r o j e c t ' s  i m p a c t s  o n  s u b s i s t e n c e  
us e s  of s u c h  r e s o u r c e s  by N a t i v e s ;

U n s e t t l e d  j u r i s d i c t i o n a l  d i s p u t e s  a m o n g  f e d e r a l  a g e n c i e s  
c o n c e r n i n g  c e r t a i n  a s p e c t s  of the l i c e n s i n g  and c o n s t r u c­
tion o f  h y d r o e l e c t r i c  d a m s  and a s s o c i a t e d  t r a n s m i s s i o n  
f a c i l i t i e s ;

I n a d e q u a t e  i n v e n t o r y  of p e r s o n s  o r  e n t i t i e s  w h o  m a y  h a v e  
a p p r o p r i a t e d  w a t e r  r i g h t s  o r  w h o  m a y  h a v e  v a l i d  w a t e r  
c l a i m s  a l o n g  the S u s i t n a  R i v e r  w h i c h  c o u l d  be a f f e c t e d  by 
c o n s t r u c t i o n  o f  the d ams; a n d

T h e  a b s e n c e  of a c l e a r l y  d e f i n e d  p o l i c y  g o v e r n i n g  la n d  
use in t h e ' p r o j e c t  area, i n c l u d i n g  an a n a l y s i s  o f  t h e  
s o c i o - e c o n o m i c  i m p a c t s  of the p r o j e c t  o n  the p e o p l e  and 
n a t u r a l  r e s o u r c e s  in the r e g i o n .

The r e m a i n i n g  s t e p s  o f  P h a s e  I o f  the m a n a g e m e n t  s y s t e m  w o u l d  
initiate a r e v i e w  of  all d a ta, s t u d i e s ,  and o t h e r  m a t e r i a l s  w h i c h  
currently are a v a i l a b l e  to i n t e r e s t e d  g r o u p s  and a g e n c i e s .
Initially the d a t a  w o u l d  be c h e c k e d  to e n s u r e  t h a t  it is a d e q u a t e  
to meet the a g e n c i e s *  i n f o r m a t i o n a l  and r e g u l a t o r y  n e e d s .  T h e n  the 
data and c o n c l u s i o n s  w o u l d  be us e d  to p r e p a r e  the v a r i o u s  p e r m i t  
and l i c e n s e  a p p l i c a t i o n s .  A g e n c y  m e m o r a n d a  of  u n d e r s t a n d i n g  (MOUs) 
would be n e g o t i a t e d ,  p r e s e t t i n g  a g e n c y  r e v i e w  by d e f i n i n g  its s c o p e  
and timetable. T h i s  v i l l  r e d u c e  the u n c e r t a i n t y  tjrd c o n f u s i o n  
attendant to a n y  p r o j e c t  of  t h i s  m a g n i t u d e .



Upon f i l i n g  the a p p l i c a t i o n s ,  the r e g u l a t o r y  p r o c e s s  
formally b e g i n s .  To e n s u r e  t h a t  the p e r m i t t i n g  p r o c e s s  s t a y s  on 
track, the s e c o n d  p h a s e  w i l l  f e a t u r e :

0 f r e q u e n t  s t a t u s  r e p o r t s  to k e e p  all p a r t i e s  i n f o r m e d  and 
to s h o w  a g e n c y  c o m p l i a n c e  w i t h  the p r e - a g r e e d  s c h e d u l e ;

0 m a n a g e m e n t  r e p o r t s  to the A l a s k a  L e g i s l a t u r e  to f a c i l i­
tate e f f e c t i v e  o v e r s i g h t  a n d  to e n s u r e  the e f f i c i e n t  use 
of p u b l i c  funds.
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The f o l l o w i n g  i n f o r m a t i o n  on a h i s t o r i c a l  p e r s p e c t i v e  o f  
power  p l a n n i n g  i n  A l a s k a  and t h e  s t a t u t o r y  f r a mewo r k  a r e  
f r o m  t h e  B a t t e l l e  " R a i l b e l t  E l e c t r i c  Powe r  A l t e r n a t i v e s  S t u d y "  
( F e b r u a r y  1 9 8 2 ) .  I t  d o e s  n o t  i n c l u d e  t h e  e v e n t s  o f  t h e  l a s t  
s e s s i o n  and t h e  s t a t u t o r y  amendment  t o  e s t a b l i s h i n g  w h o l e s a l e  
power  r a t e s .

9.2 A HISTORICAL PERSPECTIVE. OF POWER PLANNING IN ALASKA

In Alaska, state involvement in planning and d irec t ly  providing generating 

capacity and transmission f a c i l i t ie s  is a new undertaking. Prior to 1976, 

planning and construction of f a c i l i t ie s  were performed e ither by the ind iv idua l 

municipal or cooperative u t i l i t y ,  or by various federal government agencies.

For example, the Alaska Power Administration (now w ith in the U.S. Department of 

Energy) has owned and operated the Eklutna Hydroelectric project since 1995. 

Chugach E lectric  Association has planned and assumed respons ib i l ity  for both 

constructing hydroelectric projects such as Cooper Lake (1961) and in s ta l l in g  

gas-fired generating capacity, as well as the transmission and d is tr ibu t ion  

systems associated with these projects . Other local u t i l i t i e s  also assumed 

respons ib i l ity  for constructing f a c i l i t ie s  and conducting various fe a s ib i l i t y  

studies. Federal agencies also undertook a variety of f e a s ib i l i t y  and planning 

studies.

Lack of d irect state involvement in the f i r s t  f ifteen  years after 

statehood can be explained by several factor . Perhaps most s ig n if ic a n t ly  

is that l i t t l e  need for such involvement was perceived. Another major factor 

was that the local u t i l i t i e s  were able to plan c.id manage the projects they 

required. Furthermore, federal funds were ava ilab le  and state funds were not.
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In the mid-seventies, however, these factors began to give way to other 

forces. Estimated project costs escalated s ig n if ic a n t ly  because of in f la t io n ,  

government regu lat ion , and the expected growth in demand, which implied bigger

f a c i l i t i e s .  A dd it iona l ly , state revenues were r is in g .  In 1976 these forces

resulted in passage of a b i l l  creating the Alaska Power Authority. The 

le g is la t iv e  f ind ings and declaration of purpose in the enabling le g is la t ion  

reveal the broad purposes and objectives that the le g is la t ion  sought to 

address.

Leg is lat ive Finding and Policy

(a) The leg is la ture  f in d s , determines and declares that

(1) there exist numerous potentia l hydroelectric and foss il 
fue l generating sites in the state;

(2) the establishment of power projects at these sites is 
necessary to supply lower cost power to the state's 
municipal e le c tr ic , rura l e le c t r ic , cooperative e lec tr ic , 
and private e lec tr ic  u t i l i t i e s ,  and regional elect, c
authorit ies , and thereby to the consumers of the stc“.e, as
well as tc supply ex isting or future industr ia l needs;

(3) the achievement of the goals of lower consumer power costs 
and long-term economic growth and of estab lish ing , 
operating and development power projects in the state w i l l  
be accelerated and fa c i l it a te d  by the creation of an 
instrumentality of the state with powers to incur for 
constructing, and with powers to operate, power projects.

(b) I t  is declared to be the po licy of the state, in the interests 
of promoting the general welfare of a l l  the people of the state, 
and public purposes, to reduce consumer power costs and 
otherwise to encourage the long-term economic growth of the 
state, including the development of its  natural resources, 
through the establishment of power projects by creating the 
public corporation with powers, duties and functions as provided 
in this chapter.

To accomplish its objectives the Power Authority was given broad powers, 

including the power to issue bonds, to enter into contracts for the 1

construction, acqu is it ion , operation and maintenance of power projects, and to

transmit and se ll such power. I t  was also authorized to conduct fe a s ib i l i t y  

studies for hydroelectric and foss il fuel power generating projects.

The same le g is la t io n  that created the Power Authority also created the 

Power Project Revolving Loan fund. The Power Authority administered this fund,

which was set up as a "trust fund" to make loans to municipal or public
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u t i l i t i e s  for fe a s ib i l i t y  studies, preconstruction engineering and design, and 

construction of hydroelectric and foss il fuel p lants . For example, in 1977 

S I .6 m i l l io n  was appropriated for the Green Lake Hydroelectric project at Sitka 

and 1540,000 was appropriated to the Power Project Revolving Loan Fund.

Through the fund, loans also could be made to c i t ie s ,  boroughs, v i l la ge  

corporations, v i l la g e  councils and nonprofit marketing cooperatives for meeting 

the ir "energy requirements."

In 1978 the leg is lature s ig n if ic a n t ly  amended its 1976 le g is la t io n . The 

find ings were changed to state that the leg is la tu re 's  policy was to foster 

power projects to supply power at "the lowest reasonable cost . . . ,"  whereas 

the ea r l ie r  find ings had referred only to "lower cost" power. The provision 

re la t in g  to p r ic ing  of power was amended to make certain that the prices at 

which power was sold covered the " fu l l  cost of the e le c tr ic ity  and serv ices .. ."

In 1978 the leg is lature also adopted resolutions approving the sale of 

1300,000,000 in revenue bonds for constructing a coal-fired e lectr ic  generating 

plant at Healy and authorizing the Power Authority to incur indebtedness 

(125,000,000) for Phase I studies for the Susitna Hydroelectric Project. 

A dd it iona l ly , the state Senate adopted a resolution d irecting its Special 

Committee on the Permanent Fund to investigate the use of money from the 

permanent fund as a source of revenues for financing hydroelectric projects.

In 1979 the leg is la tu re  adopted two resolutions related to power. One 

asked the Army Corps of Engineers to use funds from the Small Hydroelectric 

Plants program to investigate the fe a s ib i l i t y  of small-scale hydroelectric 

projects in rura l Alaska as an a lternative to the high cost of delsel-generated 

e le c t r ic it y .  The other resolution approved issuance of S120 m i l l io n  in revenue 

bonds for the Terror Lake Hydroelectric project and 120 m il l io n  for the Solomon 

Gulch pro ject.

The 1980 session of the leg is lature  passed substantial leg is la t ion  

re la t ing  to the Power Authority. Approximately 150 m i l l io n  was appropriated 

for some 35 projects. The major appropriations were 115 m il l io n  for the 

Tyee Lake project at Wrangell and an 118 m il l io n  loan for the Swan Lake 

pro ject. Most other projects received funds ranging from 140,000 to 

12 m i l l io n .

In addition to these direct appropriations, two resolutions authorized the 

issuance of a variety of revenue bonds. The revenues from those bonds woulc be



used for constructing or acquiring generating f a c i l i t ie s  or for financing 

expansion of d istr ibutions systems by local u t i l i t i e s .  The revenues used 

included the fo l low ing :

» i 70 m i l l io n  toward construction of the Tyee Lake project

e i l2 0  m i l l io n  for the Swan Lake project

•  2sll0 m i l l io n  for waste heat power generation f a c i l i t ie s  to be 

constructed by Golden Valley E lectric Association

•  i 15 m il l io n  to finance the Lake Elva (Dill ingham) project

o S30 m i l l io n  for the Bear Lake project (Princp of Wales Island)

•  lesser amounts for Homer E lectric Association, Naknek E lectric 

Association, Matanuska E lectric Association, Glacier Highway E lectric 

Association and Cordova E lectric Association.

In addition to this le g is la t ion  re lat ing  to funding, two b i l l s  were passed 

that again amended substantia lly  the leg is la t ion  creating the Power 

Authority. The f i r s t  b i l l  was a major piece of le g is la t ion  on the general 

subject of energy. Gne part of this b i l l  contained the provisions re lat ing  to 

amendment of the Power Authority statute. These amendments gave the Power 

Authority the power to recommend power project financing through the use of 

general ob ligat ion  bonds--a financing approach that e a r l ie r  le g is la t ion  had not 

contemplated. This b i l l  also amended substantia lly  the provisions creating the 

Power Project Revolving Loan Fund. One change converted the fund from a 

revolving loan fund to a d irect loan program, with funds for loans appropriated 

by the leg is la tu re  to the fund and revenues from repayment deposited in the 

state's General Fund rather than in the Power Project Fund. The purposes for 

which loans could be granted were expanded. A provision that permitted the 

Power Authority to make unsecured loans in some instances also was added. The 

r igh t to forg ive loans was transferred from' the Power Authority to the 

leg is lature  i t s e l f .

A new section was added requ ir ing the Authority to under'ake 

reconnaissance studies to ident ify  power alternatives for communities. Under 

this addition reconnaissance studies must be reviewed by the D iv is ion of Budget 

and Management and submitted to the le g is la tu re . The Susitna Hydroelectric 

project was addressed d irec t ly  in sub ;equent 1980 le g is la t io n .



In 1981 the leg is la tu re  again passed e lectr ic  power le g is la t io n , known as 

SB 25 and SB 25. The le g is la t io n , discussed in Section 9 .3 , relates to the 

Power Authority.

The above discussion is not intended as either a comprehensive review of 

h istory of e lec tr ic a l power planning and development in the State of Alaska or 

a detailed review of t ie  le g is la t ion  re la t in g  to the Power Authority. 

Nonetheless, several relevant observations can be drawn. F irs t , involvement by 

le g is la t iv e  and executive branches of the state government in the planning, 

ana lys is , f inanc ing , and d irect ownership of power generation and d is tr ibu t ion  

f a c i l i t ie s  is a recent phenomenon. Second, although recently involved^ the 

State has c le a r ly  assumed a major ro le in these ac t iv it ie s . I t  has picempted 

s ig n if ic a n t ly  most other efforts by federal agencies and by ind iv idua l 

u t i l i t i e s .  Third , almost yearly the state's involvement has been expanding 

s ig n i f ic a n t ly ,  in terms of do l la r  volume, complexity, and geographic area. 

Fourth, the specific means and parameters that define that involvement have 

changed frequently.

These observations suggest that the analysis of the 1981 leg is la t ion  and 

its  impact upon a lternat ive energy projects , which fo llows, must be viewed with 

some skepticism. Most l i k e ly ,  these laws w i l l  be changed before either the 

Susitna Project or .some a lternat ive can be implemented. Furthermore, because 

the State's involvement has been so f l u i d ,  i f  an a lternative is perceived 

pub l ic ly  as preferable to the Susitna Project, the a lternative most l ik e ly  

cculd be implemented d irec t ly  by changes in the current statutes.

Federal, state, or local governments have become involved in the 

construction and ownership of power generating f a c i l i t ie s  for four general 

reasons. F ir s t ,  government involvement in the decision making process and 

ownership of production f a c i l i t ie s  may be appropriate where market 

imperfections prevent a u t i l i t y  from bu ild ing  the generating capacity i t  needs 

to meet demand. Such imperfections do exist in the capita l markets and also 

may be caused by regulatory r is k s . To address such imperfections, the simplest 

approach is for the government to make ava ilab le  to the u t i l i t y  a grant or loan 

to provide a d irect source o f c ap ita l .  Normally, the government entity would 

not have to take over the decision making process or own th j facil- ity simply to 

correct capita l market imperfections.

A second reason for government involvement is to give recognition to 

"externa lit ies" that resu lt in public benefits but which are not factored into
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an ind iv idua l u t i l i t y ' s  decision making process. Many projects undertaken by 

the federal government are ju s t i i ie d  on this basis . For example, construction 

of Tennessee Valley Au .hority dams was undertaken when public sentiment viewed 

the creation of construction jobs as a public benefit in i t s e l f .  In this 

instance, the government was w i l l in g  to spend money to put people to work on a 

construction project even i f  a private entity was not w i l l in g  to bu ild  the 

pro ject. For dams b u i l t  in the West, the externa lit ies  that constitute public 

benefits ju s t i fy in g  the expenditure of public do lla rs  include making water 

ava ilab le  for ir r ig a t io n  and for protection against f lood ing . Although a 

private u t i l i t y  might not chose construction of a hydroelectric plant i f  

cheaper energy sources are ava i la b le , the hydroelectric p lant may be the "best" 

plant when consideration is given- to the add it iona l public benefits i t  creates.

A th ird  reason fo r government involvement is the decision to effect income 

transfers through the d is tr ibu t ion  and consumption of power. I f  the government

wishes to subsidize the consumption of power, i t  may construct a plant and se ll

the power below its  free market p r ice . The resu lt w i l l  be a subsidy to

e le c t r ic ity  users. Such a subsidy can resu lt in income transfer e ither to end-

uss consumers, to the u t i l i t y  d is tr ibu t ion  companies, or to both.

A fourth reason for government intervention in the decision making or 

production production process is simply to a lte r the free market resu lt for 

p o l i t ic a l  or po licy  reasons. Thus, i f  a private u t i l i t y  w i l l  generate 

e le c t r ic ity  using methods "A" and "B" and the government prefers methods "C" 

anc "D", i t  can intervene to ensure use of methods 'C-" and "D." The 

government's preference for "C" and "D" might resu lt from objectives already 

discussed (such as income red is tr ibut ion ) or i t  might be the result of 

noneconomic ob jective . For one example, a noneconomic objective might be the 

desire to create a local market for coal. I f  th is were a government objective , 

the government might wish to encourage coal-fired power generation ever, i f  that 

method was not the least-cost method.

9.3 THE CURRENT STATUTORY FRAMEWORK IN ALASKA

The legal authority for the state to implement the e lectr ic  energy plans 

is contained in the recently adopted le g is la t ion  that revises the leg is la t ion  

creating the Alaska Power Authority. The provisions creating the Alaskan 

Energy Program, A.S. 44.83.380 et se£ (SB 25), are espec ia lly  important. This 

statute creates a fund, the revenues of which may be used fo r ,  among other
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th ings, reconnaisance, f e a s ib i l i t y  and construction of power projects 

( inc lud ing a l l  related costs of such construction). The fund may not be used 

for operation and maintenance which, as discussed below, creates a s ign if icant 

bias in p lanning. Before the revenues can be used for constructing a project, 

the project must satis fy the fo llow ing conditions:

1. The project must be economically feasib le and after construction, 

must be able to provide revenue su ff ic ien t to return annually to the 

State f ive  percent (5%) of the amount that the Power Authority has 

spent from the fund for the project.

2. The project must provide the lowest reasonable power cost to the 

u t i l i t y  in the market area for the estimated l i f e  of the power 

pro ject, whether operated by i t s e l f  or in conjunction with other 

power projects in the market area.

3. The project must operate either on renewable energy resources such as 

hydroelectric , wind, biomass, geothermal, t id a l ,  so la r , temperature 

d if fe re n t ia ls  o f the ocean, or coa l, peat, waste heat, or foss il 

fu e l .

4. The project must be approved by the leg is lature  and funds 

appropriated by the le g is la tu re .

Because these l im itat ions  are defined pr im ari ly  in economic and p o l it ic a l  

terms and not in terms of engineering or hardware, the statute appears to have 

enough f l e x i b i l i t y  to p e rn t  the Power Authority to adopt any of the four 

a lternative e lectr ic  ene»gy p lans, provided that the plan meets the tests of 

the statute. The exception to th is conclusion is the plan option that requires 

large expenditures fo r conservation of e lectr ica l energy. The statute appears 

to contemplate construction of f a c i l i t i e s  that w i l l  generate e le c t r ic ity .  The 

statute may be interpreted so t/iat certain types of conservation programs could 

be c lass if ied  as "projects;" however, this approach dnui.-v.ful,
Implementating the conservation option appears to require new authorizing 

leg is la t ion .

Although the requirements of A.S. 44.83.384 et seq. do not preclude 

implementing any of the energy option plans (except perhaps conservation as 

mentioned a b o v e ) ,  the circumstances under which the requirements dictate a 

part icu la r option as the only autoori,u-d option cannot be determined with



certainty . Lack of certainty results because the requirements are too general 

and sometimes contradictory to judge d e f in it iv e ly  how the courts w i l l  interpret 

the statute.

The re lat ionsh ip between the requirements set forth in A.S. 44.83.384 

(conditions 1-3 above) and the requirement of le g is la t ive  approval contained in 

A.S. 44.83.380 is not c lear . Leg is lat ive approval appears to be a separate, 

independent requirement and therefore should not be su ff ic ien t to authorize 

construction of a project that does not also satis fy the requirements of 

A.S. 44.83.384. On the other hand, the le g is la t ive  approval must be in 

accordance with A.S. 44.83.185, which requires passage of a law authorizing the 

project. Most l ik e ly  the le g is la t io n  authorizing approv 1 w i l l  e ither make 

e xp lic it  or implied amendments, or i f  necessary, repeal the »quirements of 

A.S. 44.83.384 as to the project the le g is la t ion  authorizes. I f  the 

leg is lature takes this action, then any of the options are possible i f  i t  is 

approved by enactment of a law. While th is analysis seems lo g ic a l ,  i t  renders 

the requirements of A.S. 44.83.384 i l lu s o ry , and for that reason, a court might 

conclude that a project is not properly before the leg is la ture  for approval 

u n t i l ,  the requirements of A.S. 44.83.384 are met.

Application of the standards set forth in the statues requires 

interpretation by the Power Authority. For example, the requirement that a 

project "be able to provide revenue su ff ic ien t to return annually to the State 

f ive  percent (5%) of the amount that the (Power Authority) has spent from the 

fund. . ." is ambiguous. I f  th is quirement is interpreted to mean that a 

project must return f ive  percent (5%) of the amount spent, almost no project 

could qua l ify  because the price the Power Authority charges for power pursuant 

to section .490 expressly excludes cap ita l recovery. This provision must mean 

that five percent (5%) would be returned i f  a f u l l  price is charged. However, 

even this interpretation raises questions. What price and demand assumptions 

should be made to determine i f  the project meets the requirement? Is i t  

re a l is t ic  that a project large enough to meet demand at a low price w i l l  also 

be able to se ll enough power at a much higher price to return f ive  percent 5%) 

per year? What rate of return shoula be assumed for invested capita l? Also, 

i f  the State has a 100% equity posit ion in the project, this reqtirement 

necessarily implies a 20-year amortization of the project.

The statute requires that a project must provide the lowest price by 

i t s e l f  and when operated in conjunction with other power projects in the market 

area. However, a project may be lowest in only one s ituat ion , not both. A ll
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of these uncertainties are problems that are frequently encountered and

hand 1eci by planners and engineers when making decisions about future generating |

additions. Once assumptions are made about market area, future demand, project

l ife t im e and other paramet'-. s , conclusions can be drawn about which project jjj

w i l l  provide the "lowest" cost. In the current statute uncertainty ex ists ,

however, because it  authorizes projects only when certain c r it e r ia ,  such as

"lowest cost," are met. It  does not provide guidance on the assumptions that

are to be used when a rr iv ing  at the f in a l  determination. • jl

Because the statutory requirements are technical and require the Power |

Authority in determining whether they are met, its determination should be j

f in a l unless a court finds that no reasonable basis exists for the the ir 2

f in d in g . This standard maximizes the Power Authority's f l e x i b i l i t y  to evaluate 

a lternat ives , but does not give the Power Authority complete freedom to select 

whatever option i t  wants. I f  the option or base case is not ju s t i f ie d  in terms 

of the statutory requirements, interpreted in a reasonable manner, the option 

or basp case could not be implemented under the existing statute. t

In the statute, other provisions that seeming;y are unrelated to the 

statutory standards t.eate bias in favor of a a r t ic u la r  generation option.

Eecaiise the Power Authority obtains the needed funds for a project from the 

leg is lature and because tne project is expected to be subsidized p a r t ia l ly  with 

Gener',1 Fund revenues, no d irect market accountability exists for whatever 

option the Power Authority undertakes. On the other hand, the Power Authority,

as an agency cf the state, must be accountable to the le g is la tu re , the governor ?

and the people of the state ,nd, to the extent this p o l it ic a l  accountability is. 

a d irect substitute tor market accountability , the Power Authority can be 

expected tc seek out the least-cost approach just as a private u t i l i t y  would.

Conversely, 1f the least-cost objective conflicts with other p o l i t ic a l  j

objectives, the Power Authority may seek to accommodate both the economic and 

p o l i t ic a l  goals to the maximum extent feas ib le .

Section .490(b)(2) of SB 25 states that i f  the leg is la tu re  has not

appropriated $5 b i l l i o n  to the fund, the wholesale power rate shall be the J
higher of e ither 10% of the amount the Power Authority has Invested in power 

projects or the amount of revenues necessary to pay operation and maintenance 

(O&M) costs plus debt service plus safety inspections. I f  O&M costs, debt 

service and safety inspections are less than 10% of investment, which is quite 

l ik e ly ,  then purchasing ut i l i t 1 o t  w i l l  want the leg is la ture  to appropriate the
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2>5 b i l l i o n  to satis fy the condition contained in (b )(2) since they then w i l l  

avoid the r isk of the higher wholesale power costs. To meet the $5 b i l l i o n  

appropriation requirement, the leg is la tu re  w i l l  have to select those power 

projects and energy options that have the greatest i n i t i a l  cap ita l cost. Of 

the option plans ident if ied  in th is  study, only those including construction of 

Susitna appear to meet that requirement. The purchasing u t i l i t ie s  can be 

expected to work aggressively, in the ir own se lf  interest, to persuade the 

Power Authority to choose an energy option that includes construction of 

Susitna, even i f  Susitna is not the least.-cost approach.

The pr ic ing  provision also creates a second kind of b ias . Assuming the 

leg is la tu re  does appropriate S5 b i l l i o n ,  the wholesale price the Power 

Authority charges to purchasers is a function of O&M costs, safety inspections 

and the financing approach used by the Power Authority. Under this prov is ion , 

the price to the purchasing u t i l i t i e s  w i l l  be lowest for those projects having 

lowest O&M and safety inspection costs, regardless of capita l cost, when the 

project is funded by d irect appropriation . I f  the least-cost approach is one 

that includes projects with higher overall long-term O&M costs but less i n i t i a l  

cap ita l investment, the least-cost approch w i l l  not be favored by the 

purchasing u t i l i t i e s  because- i t  results in greater power costs to them (and 

less cost to the State). This bias in favor of the f a c i l i t y  with the lowest 

O&M is s ign if ic an t when considering a lternat ives . Those f a c i l i t i e s ,  such as 

hydroelectric pro jects , with high i n i t i a l  capita l investment but low O&M costs, 

w i l l  be favored by purchasing u t i l i t i e s  because the capita l costs are 

subsidized by the State but O&M costs are not. On the o+her hand, pro jects , 

such coal-fired p lants , which have lower front end costs but higher O&M 

costs, might be the least-cost project ( in  present do lla rs ) but w i l l  not be 

favored by the purchasing u t i l i t i e s  because i t  could result in higher cost 

power to them and to the ir  customers because the State subsidy w i l l  be less.

The extent.to which the statute's p r ic ing provisions create, for the 

purchasing u t i l i t i e s ,  objectives that con f l ic t  with the c r ite r ia  contained in 

other pares of the statute cannot be known un t i l  additional economic, analyses 

of the options are undertaken. Likewise, the extent to which the Power 

Authority's analysis w i l l  be d irec t ly  or ind irec t ly  inflenced by the desires of 

purchasing u t i l i t i e s  Is unknown. Note that the Power Authority is required to 

average prices statewide for a l l  projects . This requirement means that a l l  

purchasing u t i l i t i e s ,  not just R a ilbe lt  u t i l i t i e s ,  w i l l  be impacted by the
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Power Authority's decisions. A ll u t i l i t i e s  which do, or may, purchase power 

from the Power Authority 's , therefore, w i l l  have the same objectives of 

prefering those projects that receive maximum State subsidy whether they 

purchase power from a part icu la r project or not.

The 1982  amendment  (HB 9 )  c h ange s  t h e  s i n g l e ,  s h a r e d  w h o l e s a l e  
p r i . c e  t o  a p r o j e c t  - s p e c  i f  i c c o s t  b a s e d  on e a ch  p r o j e c t ' s  
p r o p o r t i o n a t e  s h a r e  o f  t h e  o u t s t a n d i n g  d e b t  f o r  a l l  p r o j e c t s .  
I n a d d i t i o n ,  a " c a p "  a s s u r e s  t h a t  t h e  e a r l y  p r o j e c t s  w i l l  
" p h a s e - i n "  t o  p a y i n g  t h e i r  p r o p o r t i o n a t e  s h a r e s ,  w i t h  o t h e r  
p r o j e c t s  ma k i n g  up t h e  d i f f e r e n c e .



ALASKA  STATE L EG I S LATURE  
HOUSE  OF  REPRESENTAT I VES  

RESEARCH  AGENCY

I'oucti V. Stale C ap iio l 

Juneau. Alaska 99 S II 

(907) -I6J-J99I

January 5, 1983

MEMORANDUM

TO: Representative Brian Rogers

RE:

FROM: Jack Kreinhedi
Research Staf

Status of Susitna Project Studies 
Financing and Power Sales Proposals 
Research Request 82-157

You requested that we monitor and report o;i the progress of studies and 
oh recent events related to the proposed Susitna hydroelectric project, 
part icu la r ly  those studies dealing with a lternatives to Susitna and 
Susitna fisheries impacts. You also asked that we review new develop­
ments in Susitna financing and power sales contracts.

THE KEY ROLF. OF OIL PRICES AND STATE REVENUES

The outlook for future o i l prices is one of the most important and 
controversial issues regarding the Susitna project today. As you know, 
the power demand forecasts and the power cost analyses presented in
the Battelle Ra ilbe lt E lectric Power Alternatives Study and the Acres
Draft Susitna Hydroelectric F eas ib i l ity  Report were developed before the 
recent downturn in o i l  prices and State revenues. According to Battelle 
and some other ana lysts , th is  downturn, coupled with State forecasts 
of o i l  prices which are much lower than e a r l ie r  projections, indicates 
that Railbe lt power demand and the cost of thermal generation are l ik  iy 
to be substantia lly lower than projected by Acres and the orig\ lal 
Battelle report. These factors could reduce or e lim inate the economic 
benefit of bu ild ing the Susitna project, and also make power marketing 
and project financing more d i f f i c u l t .

Others, including Acres and the Power Authority, maintain that the con­
sensus among nationally-recognized energy forecasters is for continued 
increases in the real price of o i l  averaging about 2 percent annually , 
which is the figure used in the Acres and Battelle reports. Thus, the 
analyses in these reports, which demonstrate that Susitna is the lowest 
cost source of e lectrica l power for the R a i lb e lt ,  remain v a l id .

The price of o i l  and other foss il fuels is important in evaluating any 
proposed hydroelectric development throughout the world because this
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price usually determines the "base case" cost of power against which 
a new hydro project is compared. However, petroleum prices are even 
more s ign if icant for the Susitna project because of the strong l ink 
between petroleum prices, State revenues, and economic act iv ity  in the 
R a i lbe lt . In addition to affecting re lat ive power costs, o i l prices 
also influence load growth and the fisca l capacity of the State to 
appropriate the $2.3 b i l l i o n  ( in  1982 do l la rs ; $3.5 b i l l io n  in actual 
appropriations) which was estimated by Acres to be accessary for 
financing Susitna.

The economic fe a s ib i l i t y  the Susitna project, as i t  is currently 
proposed, depends not only on the increased cost of fossil fue ls , but 
also on substantial growth in Ra ilbe lt e lectrica l demand. The Watana 
and Devil Canyon dams would produce more than twice as much e lectr ic ity  
as is now consumed in the Ra ilbe lt . Although the output from the Watana 
dam could be fu l ly  u t i l iz ed  with only a small increase in e lectrical 
load growth (combined with replacemMt of retired generating un its ) , 
Acres has stated that a modified Devil Canyon r̂ .m appears to be the best 
single-dam development plan.

The economic and population growth which is  necessary to create this 
level of e lectr ica l demand depends s ig n if ic a n t ly  on the level of 
State spending in the Railbe lt over the next 20 years. As you know, 
nearly 90 percent of State revenues are currently derived from petro­
leum taxes and roya lt ies . Increases or decreases in o i l prices trans­
late f a i r ly  d irect ly  into s im ila r changes in  State revenues and spend­
ing , inducing corresponding increases or decreases in economic and 
population growth, which in turn are the primary determinants of elec­
tr ic a l power demand in the R a i lbe lt . Thus, the increase in power 
demand which is necessary to rea lize the f u l l  benefits of the Susitna 
project is also substantially dependent on future increases in o i l 
prices (although subsidized power costs could increase demand, as 
discussed below).

REVISED BATTELLE RAILBELT LOAD FORECASTS

In response to concern ame.ng State o f f ic ia ls  and others that the de­
c line  in current and projected State revenues made Batte lle 's  or ig ina l 
forecasts of demand for power in the Ra ilbe lt  too h igh , B a tt i l le  re­
vised these forecasts based on current (March 82) revenue projections. 
These updated forecasts were issued as an addendum to the executive 
summary of the Battelle report. The calculations for the updated 
projections are approximate and much less detailed than Batte lle 's 
i n i t i a l  work. However, Battelle now believes that Ra ilbe lt load growth 
is l ik e ly  to be substantia lly lower than o r ig in a l ly  projected.
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The revised Battelle forecasts contain a number of poorly documented 
assumptions and calculations. The most obvious case is in the pro­
jection of State petroleum revenues. Although Battelle states that 
the ir revisions were based on Department of Revenue forecasts (ap­
parently the March 1982 report), the revenue figures lis ted in the 
Battelle report d i f fe r  s ign if ic an t ly  fr m the Department's. In 1990 
the Battelle revenue figure is 33 percent higher than the comparable 
Department of Revenue projection.

The revisec "moderate" and "low" forecasts of power demand prepared by 
Battelle are about 20 percent lower than the o r ig ina l forecasts for 
the years 2000 to 2010. In add it ion , Battelle states that because of 
factors which were not quantified in the revised load forecasts, the 
most l ik e ly  case probably l ie s  between the revised low and moderate 
cases. The midpoint between the revised low and moderate cases is 
about 29 percent below the o rig ina l moderate or most l ik e ly  case over 
the 2000 to 2010 period. Battelle concludes that "while ‘.■.till the 
most resistant [energy plan] to in f la t io n  once i t  is completed, 
[Susitna's] power output would be larger than the Ra ilbe lt region 
could readily accommodate."^

It  should be noted that the growth rate of e lec tr ic ity  consumption 
in the Anchorage-Cork In let area during 1981 and 1982 has been con­
siderably larger tnan was forecast by Battelle in the ir  e a r l ie r  work. 
This recent trend has raised concer" over the accuracy of the fore­
casting models, and has been cited as evidence that the revised Battelle 
forecasts are too pessimistic.

One major factor favoring Susitna which was not mentioned in Battel le 's  
revised summary, or in the Tussing/Erickson review (discussed below), 
is  the effect which State investment in Susitna would have on Railbe lt 
power demand. In the ir or ig ina l ana lys is , Battelle estimated that 
demand for Susitna power would be approximately double the level other­
wise expect'd by the year 2010 i f  the State appropriated the fu l l  $5.1 
b i l l i o n  project cost, rather than using 100 percent market financing 
as assumed in the base case.^ This analysis assumed that the cost 
of power to consumers would reflect only the operation and maintenance 
costs of the project, which are very low compared to the costs of debt 
service under the bond financing case.

1 Batte lle , Ra ilbe lt Electric Power Alternatives Study, Newsletter #4, 
December 1982, p. 13

2 Dick Emmennan, D ivision of Policy Development and Planning, The 
Probable Effect of Lower State Revenue Forecasts on the Projection 
of E lectr ic ity  Demand in the R a i lb e lt , September 1982, pp. 5-6.
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Based on this analysis and fu l l  State funding for Susitna, Railbelt 
power demand could be more than o r ig in a l ly  estimated in the Battelle 
Ra ilbe lt alternatives study, even with the decline in o i l price and 
revenue forecasts. It now appears very un like ly  that the State w i l l  
fund the fu l l  cost of Susitna through appropriations; therefore, State 
investment in the project w i l l  probauly have a more moderate effect 
on demand. In any case, this factor '.hould be addressed in any re- 
evaluation of Susitna, as should the higher luad growth rates discussed 
above.

The Power Authority is planning to contract with Battelle for a more 
detailed revision of the ir power demand forecasts, including an update 
of the h istorica l power demand data used in the forecasting models. 
The Power Authority plans to submit a status report on Susitna to the 
Governor and the leg is lature  in March 1983, as required by AS 44.83. 
340. The staff of the Authority believes that a more detailed revision 
of the Battelle forecasts is  necessary to provide an accurate and 
re a l is t ic  update on the status of the Susitna project. The contract 
amount would be about $30,000.

THE TUSSING/CRICKSON STUDY

In Alaska Energy Planning Studies, a report prepared for the Division 
of Policy Development and Planning by Arlon Tussing and Gregg Erickson, 
the authors review both the Acres and Battelle studies mentioned above. 
The princ ipal conclusions of the report are : (1) the change in oi 1 - 
price expectations since 1980 suggests that economic ac t iv ity  and load 
growth in  the Ra ilbe lt w i l l  be substantia lly lower than- projected by 
Batte lle and Acres; (2) the Acres and Battelle estimates of Railbe lt
coal and gas prices are too high because they are based on expert mar­
ket values rather than regional market factors; (3) recent h !gh in ­
terest rates and capital-market conditions raise concerns about the 
r is ks , costs, and financing arrangements of the Susitna project; and
(4) the economic attractiveness of the Susitna- project is s ign if ican t ly  
less favorable than indicated by Acres and Batte lle .

While a thorough discussion of the Tussing/Erickson review is beyond 
the scope of this memorandum, a few observations may be he lp fu l. On 
the whole, the report does a very good job of h igh l ign t in g  the key 
factors affecting the Susitna project, and generally arpears factually 
correct. However, the authors sometimes draw conclusions based on
lim ited data and overlook opposing viewpoints.

For example, the discussion of o i l  prices notes that the Department of 
Revenue forecasted in March 1982 that real o i l  prices would decline- 
through 1998. Wnile this is true, Tussing and Erickson did not mention
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that wel1 head pr.ces were projected to rise in real terms at 0.1 per­
cent annually in the Hjrch forecast and 1. ) percent in the June fore­
cast. Wellhead, rather than .market prices, are the determining factor 
in the level of State o i l  revenues. The 1.7 percent figure is much 
lower than tfw 4.8 percent annual increase in wellhead value forecast 
in June 1931, *1 that the overall point made by the authors is s t i l l  
accurate. However, i t  would seem appropriate to discuss forecasted 
wellhead prices, as well as market values.

Tussing and Erickson also seem to misinterpret the meaning of the Depart­
ment of Revenue 30th percentile or "risk adjusted" revenue estimates, 
which are now used as the basis for the executive budget. The report 
states that the use of the 30th percentile figure "indicates the Depart­
ment's judgment about the probability that actual revenues w i l l  be less 
than the figure shown."3 The use of the 30th percentile figure does 
not mean revenues are anticipated to be less than the mean forecast 
value. Instead the lower figures are used to adjust for the greater risk 
or impact associated with lower than expected revenues. The lov/er 
estimates simply reflect the fact that i t  is more disruptive to the 
budget process to have lower than expected revenues than to have higher 
revenues, and that i t  is prudent to base the State budget on a revenue 
estimate that is  more certain than the mean "50-50" figure .

In the section on financing issues, Tussing and Erickson argue that 
the discount rate used by Acres (3 percent) is too low, and that at 
a discount rate corresponding to current real interest-rate leve ls , 
even the Acres analysis rejects Susitna. In Acres review of the draft 
report, the firm maintained that a project specific discount rate 
ana lys is , as recommended by Tussing and Erickson, resulted in a discount 
rate lower than 3 percent. The authors appear to ignore the Acres 
comments on the discount rate: issue in the f ina l report and reach the 
same conclusion stated above.

Acres and the Power Authority c r it ic ized  the draft Tussing/Erickson 
report for re ly ing almost exclusively on the Department if Revenue o i l  
price forecasts in concluding that Ra ilbe lt electricvty demand is 
l ik e ly  to be .lower than the: lowest Acres and B a tt ' l le  projections. 
Acres cited a number of o i l  price forecasts by major energy-oriented 
firms and agencies which generally supported the 2 percent annual real 
increase used by Acres and Battelle for the ir base case analysis . 
Eric Yould t f  the Power Authority stated that on the o i l price issue, 
Tussing and Erickson "seem to have adopted a somewhat extreme position 
outside the mainstream of informed opinion."

3 Tussing and Erickson, Alaska Energy Planning Studies, November 1982, 
p. 15.
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Tuss i ng and Er i ckson  responded to these comments by n o t i n g  that  none 
of the f o r ecas t s  c i t e d  by Acres were made by o i l  companies and tha t  
four  of the e i g h t  f o r ecas t s  were made by agenc i e s  w i t h  a stake i n o i l  
p r i c e  i n c r e a s e s .  The au tho rs  a l s o  s t a t ed t ha t  i n t e r n a l  f o recas ts  by 
o i l  companies and oi  1-expor t i ng n a t i o n s ,  major decreases i n  d r i l l i n g  
a c t i v i t y ,  and d e c l i n e s  i n  the v a l u e  o f  pe t ro l eum reserves a l l  p o i n t  
to l ower e x p e c t a t i o n s  o f  f u t u r e  o i l  p r i c e s .

Department of  Revenue f o r ecas t s

An important issue raised by this discussior is the accuracy of the 
Department of Revenue forecasts of o i l prices and State revenues, and 
the role of these forecasts in evaluating the fe a s ib i l i t y  of the Susitna 
project. Acres and the Power Authority c learly imply in their comments 
on the Tussing/Erickson report that the Department or Revenue forecasts 
are too pessim istic , do not correspond with the projections of most 
reputable forecasting agencies or firms, and are not a va lid  basis for 
reevaluating the Susitna project. This s ituation is somewhat iron ic , 
given the strong crit ic ism  of the Department of Revenue forecasts which 
was levied by the leg is la ture  and others just last spring because the 
forecasts were too high.

I spoke with Chuck Logsdon, Chief Petroleum Economist for the Division 
of Petroleum Revenue regarding the apparent discrepancies between the 
D iv is ion 's  o i l  price forecasts and the much higher forecasts cited 
by Acres. Dr. Logsdon explained that the D iv is ion 's  projections are , 
in fact, more conservative than those of many other forecasters, in 
part because of the need for prudent revenue estimates in the State 
budget process, and because of the State's recent experience with 
revenue sh o rt fa l ls .  However, the o i l  price projections represent the 
best judgment of the D iv is ion 's  s ta f f , and are not intentiona lly  biased 
downward to provide a margin of error; this margin is provided by the 
use of the 30th percentile revenue estimates, as discussed above.

It would appear to be a d i f f ic u l t  and confusing s ituation for the 
leg is la tu re  (and the Governor) i f  the Power Authority's studies con­
cluded that Susitna was feasible and properly sized, while the revenue 
projections on which che State budget is based suggested that excess 
capacity could prevent the project from being the lowest cost generation 
a lte rna t ive .

While i t  may r< oe possible , or necessarily des irab le , to reach a 
consensus on the j i l  price issue, i t  is important to recognize that 
the forecast(s) used in Susitna fe a s ib i l i t y  updates w i l l  have a major 
effect on the evaluation of the project. The "base case" analysis 
must center on one rate of growth, hut the sens it iv ity  analysis should 
address the effect of a wide range of o i l  prices on both re lative power
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generation costs and load growth. Idea lly , the range of o i l prices 
considered should be continuous, so that the "break-even" point can 
be easily determined, and so that the effect of new developments in 
the o i l price area can be assessed.

I should mention that Susitna is not the only project affected by the 
o i l  price issue; nearly every Alaska hydro project, including those 
under construction, as well as planned projects l ik e  Bradley Lake, would 
show substantia lly lower benefits i f  projections of f la t  or declining 
real o i l  prices were used instead of the positive escalation rates used 
by the Power Authority.

Cook In let Gas Prices

The discussion in the Tussing/Erickson report concerning Cook In let 
fossil fuel prices, and natural gas prices in  p a rt icu la r , emphasizes 
the importance of considering local market conditions and gas contracts, 
rather ^han the export opportunity values derived by Battelle and Acres. 
This point is supported by the recent announcement of the new Enstar 
gas contracts with Shell Oil Co. and Marathon Oil Co. for 470 b i l l io n  
cubic feet of gas at a base price of $2.32 per thousand cubic feet (MCF). 
Although this price is  more than a three-fold increase from Enstar's 
current primary gas price of $0.65 per MCF, i t  is about 25 percent below 
the $3.00 per MCF figure estimated by Battelle and Acres for the cost of 
new gas.

The future gas price under the contracts is tied to the current ratio 
between gas and heating o i l  prices. Only i f  o i l  prices increase more 
than projected by Battelle and Acres would the contract gas price be 
more than 75 percent of the Battelle/Acres projections. Smaller o i l  
price increases would mean lower gas prices. Thus, the future cost of 
gas-fired generation could be s ig n if ic a n t ly  less than estimated b> 
Battelle and Acres.

In responding to the draft Tussing/Erickson report, Acres stated that 
the authors' rejection of Acres export valuation of Cook In let gas was 
a short-term view based on the lack of current gas export development, 
and did not ref lect the long-time horizon for the Susitna project. It 
is true that i t  is d i f f ic u l t  to project future gas markets and export 
opportunities, and i t  may well be appropriate to use the higher 
Battelle/Acres gas prices over the long term. However, the new Enstar 
contracts run unt i l the year 2002, and would appear to be the most 
accurate indicator of Cook In let gas prices for this period.

The marketabi 1 ity  of Susitna power may be more affected by the new 
Enstar contracts than is the economic fe a s ib i l i t y  of the project. 
The Enstar contracts and any new Chugach E lectric contracts with
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s im ila r terms could increase the difference in cost between Susitna 
power and the cost of thermal generation, part icu lar ly  during the f irs t  
few years of Susitna operation. It is these early years that are most 
d i f f ic u l t  from a iivarketing standpoint (reference Acres' discussion of 
the " in flationary financing d e f ic it" ) .

It is important to note that the most recent Enstar contracts affect 
(with respect to e lec tr ic ity  prices) primarily the Anchorage Municipal 
Light and Power u t i l i t y ,  which buys nearly a l l  nf its gas from Enstar. 
Chugach E lectric Association, Inc. (CEA) buys over 80 percent of its 
gas d irect ly  from producers. However, the Enstar contracts give a 
strong indication that producers are w i l l in g  to se ll gas under long­
term contracts at a price substantia lly below the Acres and Battelle 
values.

1 spoke with Tom Kolasinski, Production Manager for CEA, about the 
significance of the Enstar contracts for CEA's future gas prices. Mr. 
Kolasinski believes the Enstar contracts have effect ive ly set a ce il ing  
on Cook In let gas prices, and he expects CEA to be able to negotiate 
new gas contracts at prices less than or equal to the Enstar rates. CEA 
w i l l  be beginning negotiations this month with Chevron and Arco, who 
each have 220 8CF of proven, uncommitted reserves in the Beluga f ie ld .

According to the Acres Susitna fe a s ib i l i t y  study, a State appropriation 
of about $2.3 b i l l i o n  (1982 do lla rs ) is l ik e ly  to be required in order 
to bring the first-year power costs from the Susitna project down to 
the level of thermal generation costs. I f  gas is ava ilab le  in the early 
1990's at a cost 25 percent below the Acres estimate, the State appro­
priation for Susitna may have to be s ign if ic an t ly  higher than $2.3 
b i l l io n  to maintain the marketability of Susitna power.

SUSITNA FINANCING PROPOSALS

Acres is currently developing a series of financing options for the 
Susitna project. These options are in preliminary draft form at th.s 
point and have not been approved by the Authority, but have Keen r°- 
viewed by the Authority's financial advisors, F irst Boston, John Nuveen, 
and F irst Southwest. The financing alternatives include a mix of 
general ob ligat ion and revenue bond issues and State appropriations, 
with the State contributions ranging from $100 m i l l io n  per year to 
$250 m il l io n  per year (in real do lla rs ) from 1985 to 1993-4. Another 
option would rely entire ly  on G.O. bonds until 1987 and then require 
a State appropriation of $306 m il l io n  in 1988 (in 1988 do lla rs ) con­
tinuing through 1994.

The financial advisors concluded in their review of the various options 
that the levels of borrowing proposed in a l l  of the options could be
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achieved without material effect on Alaska's credit rating providing 
that a suffic ient proportion of revenue bonds were issued, no other 
major State borrowing were attempted during periods of peak borrowing 
for the project, and the borrowing were phased to meet market conditions 
preva il ing  at the time. The group of advisors also indicated that the 
options are practicable methods for financing the project. However, 
the advisors emphasized the need for prudent and fu l l  reevaluation of 
financing alternatives with changing economic and financ ia l conditions.

Acres noted that because a l l  of the preliminary financing options appear 
to be technically feasib le , the choice between the options depends on 
other c r i t e r ia ,  the most important of which are:

(1) the financia l v ia b i l i t y  of Watana in its  early years under each 
option, and thus the level of revenue bonds which could be issued;

(2) the percentage of the State funds ava i lab le  for capital and loan 
appropriations which would be required for Susvtna;

(3) the timing of the demands for State appropriations with regard 
to variations in the amount of funds ava ilab le  for capital 
projects and loans.

Althougn Acres did not recommend a part icu lar financing plan to the Power 
Authority, they suggested that the three c r ite r ia  1isted above were best 
met by the two financing options which balance lower levels of appropri­
ations before 1987 against higher amounts from 1988 to 1994.

Because of the preliminary nature of these financing options, i t  would 
not be appropriate to crit ique them in deta il in th is memorandum. In 
general, the options point out the trade-off between the amount of money 
appropriated by the State for Susitna and the amount of G.O. bonds re­
quired for the project, because lower State appropriations reduce the 
f inanc ia l v ia b i l i t y  of the Watana phase and l im it  the amount of revenue 
bonds that the bond markets would he w i l l in g  to purchase.

The financing discussion also indicates that there is a good deal of un­
certainty about the proportion of the project cost that can be financed 
through revenue bonds because th is proportion w i l l  depend on the finan­
c ia l position and credit rating of the State, the power sales contract 
which have beer, negotiated, and other factors. F in a l ly ,  the options 
which Acres favors include higher amounts of State appropriations in 
the later years. This approach seems to run counter to current fore­
casts of Slate revenues, which are expected to decline in real terms 
a fte r 1989.



Representative Brian Royers
January 5, 198.1
Pa ye 10

FERC LICENSING/PROJECT DESIGN

The Power Authority currently plans to submit a license application for 
construction of the SusiMa project to the Federal F.nergy Regulatory 
Commission (FERC) in February. The firm of Acres American, Inc ., is 
overseeing the preparation of the license application up to the point 
of f i l i n g  the app licat ion . After submission of the application to 
FERC, the jo in t  venture of Harza and Ebusco w i l l  assume responsib’ 1 i ty 
for project licensing and the next phase of project design. Acres 
estimated that i t  would take approximately 24 months for a FERC license 
to be issued a fte r f i l i n g  the app licat ion . Major l it ig a t io n  or a 
requirement for substantial add it ional information could extend this 
peri od.

SUSITNA FISHERIES STUDIES

I spoke with Or. Richard Fleming, who is responsible for environmental 
studies for the Power Authority, regarding the research effort on the 
Susitna f ishe r ies . The fisheries data collected during the summer of 
1982 by the Alaska Department of Fish and Game (ADF&G) is now being 
compiled and w i l l  be released in a draft ADF&G report around January 31. 
A subsequent study to be completed by June w i l l  contain an analysis 
of the "raw" data included in the January report.

The Arctic Environmental Information and Data Center (AEIDC) is respon­
s ib le  for the analysis of probable fisheries impacts from the Susitna 
project. AEIDC is currently developing a model with which to evaluate 
these impacts. It is expected that the model will- be completed by June, 
but no results from the impact analysis w i l l  probably be availab le 
unt il the f a l l  and winter of 1983.

The firm of Woodward-Clyde is preparing "Exhibit E," which includes 
f isheries impacts and m itigation measures, for the Susitna license 
app lication to be submitted in February by the Power Authority to the 
Federal Energy Regulatory Commission (FERC). Although no analysis of 
the 1982 fisheries data w i l l  be ava ilab le  unt i l June, the Authority 
plans to submit the tentative findings from the 1981 research program, 
plus a prelim inary mitigation p lan , to FERC in February. Additional 
submissions w i l l  be made as new information becomes ava ilab le .

The 1982 summer research program was benefitted (although the salmon 
were not) by an unusually dry period in which the Susitna River flow 
dropped below 12,000 cubic feet per second (CFS) for part of the salmon 
spawning period. This flow compares to average summer flows in the 
25,000-30,000 CFS range. This dry period allowed the researchers to 
observe the effects of lower flows, such as would occur from the oper­
ation of the Susitna project, on the spawning patterns of the Susitna
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salmon. A number of negative effects from the low flows were observed, 
including blockage of access in some sloughs and a reduction in the 
size of spawning areas. It should be noted that the effects of these 
low natural flows were more severe than the effects that would be 
caused by comparable flow reductions from the Susitna project. This 
is because the drought reduced flows from tr ibutaries and ground water 
sources, as well as in the Susitna i t s e l f .

Summer r iver flows in the primary spawning areas during operation of 
the Susitna project would be about 8,000 to 10,000 CFS i f  the economic 
benefits of annual power production were to be maximized. The pre lim i­
nary data from 1981 indicated that summer flows of about 19,000 CFS 
would be needed to avoid any s ign if icant impact on salmon reproduction 
(absent any other m itigation measures).

The prelim inary m itigation plan to be submitted to FERC in February w i l l  
be based on a combination of moderate flow increases and intervention 
measures to provide access to spawning areas at reduced flow levels. 
According to Or. Fleming, the research conducted to date suggests that 
flows of 11-12,000 CFS during the c r it ic a l spawning months of August 
and September, combined with habitat modifications, could avoid any 
decrease in salmon stocks. The intervention measures cover a broad 
range of p o s s ib i l i t ie s  and w i l l  not be defined on a specific area-by-area 
basis in the February FERC submission. Possible approaches include 
removal of obstacles, lowering of slough entrances, construction of 
small check dams to increase slough flows, and gravel substrate place­
ment or improvement.

I checked with Carl Yanagawa, the Director of the ADF&G Habitat D iv i­
sion for the Southcentral Region, regarding the Department's response 
to the proposed m itigation measures and FERC license submission. Mr. 
Yanagawa is presently coordinating comments from the d ifferent d iv i­
sions in the Department and stated that no response had yet been 
developed, but that a formal response would be provided to the Power 
Authority by January IE.

The fisheries research program for the summer of 1983 and the winter 
of 1983-84 has not yet been f in a l iz e d , nor have funding levels been 
determined. Scoping meetings with ADF&G and other consultants w i l l  be 
held in January and February to determine what studies are needed. 
Dr. Fleming indicated that he expected the f ie ld  research efforts to 
become more focused as a result of previous experience, and that the 
FY 84 budget may be reduced from the FY 83 leve l.
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SUSITNA ALTERNATIVES STUDIES 

North Slope Gas Studies

Task Force Study. Railbe lt power generation is one of the options 
being evaluated by Booz-Allen & Hami’ton in their study .'or the State 
Task Force on Alternative Uses of North Slope Natural Gas. The Phase 
I report, which was released in November, screened a wide range of 
potential transportation and u t i l iz a t io n  options- and eliminated the 
options which did not pass the screening c r ite r ia .  The Railbe lt power 
generation option was selected as one of five alternatives for more 
detailed evaluation. However, th is option would be in conjunction with 
one of the other a lternatives, i . e . ,  with a conventional gas pipeline 
such as ANGTS, a p ipe line to the Kenai area for LNG production, or 
Fairbanks methanol production. This report should be completed in the 
next two months.

Alaska Power Authority Study

The Alaska Power Authority is analyzing the fe a s ib i l i t y  of three opti<pns 
for generating Ra ilbe lt power from North Slope gas:

(1) construction of a smal 1-diameter gas p ipeline fr xn the North Slope 
to the Fairbanks area, with power generation in Fairbanks and 
transmission of power to Anchorage via the in te rt ie  now under 
development;

(2) generation of power on the North Slope and transmission via new 
high voltage lines to Fairbanks, and then to the remainder of 
the R a i lbe lt .

(3) u t i l iz a t io n  for power generation of low-BTU waste gas from an 
LNG f a c i l i t y  on the Kenai Peninsula, located at the terminus of 
an "al 1-Alaska" gas l in e .

This study, which is being conducted by Ebasco Services Inc. for the 
Authority, is due to be completed in February 1983. Two reports 
reviewing ex isting data and assumptions and system planning studies 
have been released. Ebasco has determined that only about 10 percent 
of the maximum da i ly  Prudhoe Bay gas production would be required to 
meet a l l  Ra ilbe lt power generation requirements, and that combined cycle 
gas turbines would be the most cost-effective generation system using 
North Slope gas. Ebasco estimates that the low-BTU waste gas option 
would be able to meet less than one-third of Ra ilbe lt power needs. No 
information on the cost of power or overall f e a s ib i l i t y  of e lec tr ic ity  
generation from North Slope gas has yet been released.
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Chakachamna Hydro Studies

The Chakachamna project is not an a lternative to Susitna in its e lf  
because of its much smaller generation capacity ( 330 megawatts versus 
1660 megawatts tor Susitna). However, i t  would be a major element, i f  
constructed, of a ny Ra i 1 bel t genera t i an plan not including Susitna. The 
Power Authority has been conducting a s“udy of the Lake Chakachamna hydro 
site since August 1981. According to Eric Marchegiani , the project 
manager, this is not a feas ib i l ity- le ve l e ffo rt , but rather an inceriin 
study. The work is being done under contract to Bechtel and Woodward- 
Clyde and was funded by the Power Authority Board for $800,000 for the 
current fisca l year. Approxiina tely $900,000 was spent on Chak, chamna 
studies during FY 82.

The leg is lature appropriated $3.3 m i l l io n  for FY 83 Chakacf.mna studies 
as part of the $25.6 m i l l io n  authorized for continuation of the Susitna 
project studies. This figure was reduced by the Power Authority Board 
based on a recommendation from the staff that $800,000 was suffic ient 
to carry out the FY 83 study e ffo rts . Mr. Marchiagiani did not wish 
to comment on the adequacy of this funding leve l , but i t  appears from 
the program description that f ie ld  studies and other portions of the 
study were constrained s ign if ic an t ly  by the lim ited funds ava ilab le . 
Also, because FY 83 funds were not authorized until the end of June, 
study efforts during July were l im ited .

Approximately 80-90 percent of the Chakachamna study funds are being 
spent on fisheries research, pr imarily  to determine salmon escapement 
leve ls , major spawning areas, and other ba sel i ne .da ta . This funding 
a llocation was based on the judgment that f isheries impacts were the 
area of primary concern for the Chakachamna s it e ,  with the cost es­
timate for the project another major concern. The development plan 
recommended by Bechtel and Woodward-Clyde would have a power generation 
capacity of about 330 megawatts and would involve a power tunnel from 
Lake Chakachamna into the McArthur River, which is one of the adjacent 
drainages.

Ear lie r studies had indicated that up to 480 megawatts of capacity 
could be developed at the Chakachamna s it e ,  but the current studies 
have found that m itigation of fisheries impacts and other factors l im it  
the capacity of the site to the jJO megawatt f igure . The current 
estimated cost for construction of the project is $1.2 b i l l i o n  (January 
82 d o l la rs ) ,  provided that the power tunnel can be bored rather than 
blasted. Blasting of the tunnel would add about $222 m i l l io n  to the 
project cost.

Bechtel and Woodward-Clyde w i l l  release a report on the ir findings to 
date in February 1983. However, because of the lim ited scop': of the
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studios, no detenni nat ion of project. fe a s ib i l i ty  w i l l  be included in 
this report. Instead, the report w i l l  summarize the fisheries and 
qeotechnic data collected, discuss potential project impacts and pos­
s ib le  m itigation measures, and review the project cost analysis con­
ducted by Bechtel.

The Power Authority requested $2.9 m i l l io n  for Chakachamna studies 
in FY 84. In is  has been reduced to $2.5 m i l l io n  by the Governor's 
Office.

★ * ic *

I hope this summary information on the Susitna project and related 
issues is useful. I f  you have any questions, please c a l l .  Also, i f  
there are other leg is lators who you feel would be interested in this 
subject, we would be glad to provide this memorandum to them.

JK/sj
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Addendum to Susitna Status Memorandum -- APA Comments

This memorandum was reviewed after its completion by Robert Mohn, 
Director of Engineering and Susitna Project' Manager for the Alaska 
Power Authority. Mr. Mohn provided the following comments on the 
report:

Cook In let Gas Prices. Mr. Mohn indicated that there are several 
add-on charges to the $2.32 base price of the Enstar gas contracts 
which effective ly boost its price to about $3.00/MCF. This is 
about the same as the current gas price used in the- Acres and 
Battelle base case analyses of Ra ilbe lt thermal generation costs. 
The Power Authority therefore does not view the Enstar contracts 
as s ign if ic an t ly  a ltering the conclusions of the Battelle and 
Acres studies. Time did not permit additional research on this 
question by this agency: however, two analysts in the Governor's 
Office of Management and Budget are doing some work on the effect 
of the Enstar contracts which should be completed in the next 
several weeks.

Susitna Fisheries Studies. The memorandum states that no analysis 
of the 1982 fisheries data w i l l  be ava ilab le  to June, in reference 
to the Alaska Department of Fish & Game's report which is scheduled 
to be completed at that time. Mr. Mohn stated that although the 
fu l l  ADF&G analysis w i l l  not be completed unt i l June, there has 
been a substantial amount of analysis conducted on the 1982 f is h ­
eries data by ADF&G and Woodward-Clyde. The February FERC licence 
application w i l l  include- .he results of the analysis conducted to 
date.

Chakachamna Study Funding. There appears to be some dispute on 
the le g is la t ive  intent for FY 83 Chakachamna studies. Mr. Mohn's 
understanding is that there was no clear statement of intent by 
the leg is la ture  that $3.3 mi. l ion of the $25,6 m i l l io n  in FY 83 
Sus.tna funding be used for studies of the Chakachamna project. 
Rather, there was only a general d irective that the $25.6 m i l l io n  
include funding for the study of alternatives to the Susitna 
project, as necessary.

According to George Matz of the Office of Management and Budget, 
who handled this budget request, there was clear intent by the 
leg is la ture  that a fe a s ib i l i ty  level study of the Chakachamna 
project be conducted, as stated in a budget amendment document. 
Both the Power Authority Board and the Policy Review Committee 
overseeing the Battelle study recommended that $3.3 m il l io n  be 
provided for this purpose; however, i t  was not expected that 
these funds would come out of the appropriation for Susitna 
studi es.
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MEMORANDUM

TO: Representative Don Clocksin

FROM: ‘ Jack Kreinheden//'''-
Research S t a f f ) y \  *

RE: Lake Tyee Power Costs and Project History
Research Request 83-39

: • *

You requested that we summarize the current status of. contract nego­
t ia t io n s  for the sale of power from the Lake Tyee hydro pro ject . You 
asked that we address the expected cost of power from the pro ject , 
current power costs in  Petersburg and Wrangell, and a lternat ives fo r 
reducing Tyee power costs to marketable le v e ls . .

The attached le t te r  from the Alaska Power Authority outline* the 
sequence of construction cost estimates fo r the Tyee project and 
the decisions made by the Power Authority Board concerning project 
construction.

I t  is  important to emphasize that the power cost projections in th is  
memorandum are pre lim inary and are currently being revised by the 
Power Authority to re f lect deta iled financing arrangements fo r  the 
Tyee pro ject . These revised cost estimates w i l l  probably be somewhat 
lower than the figures cited here.

SUMMARY OF FINDINGS

The basic power marketing problem for the Tyee project is  that the 
wholesale cost of power from the project in  it s  f i r s t  years of operation 
is  projected to be about 40 percent higher than current power generation 
costs for Petersburg and Wrangell. The Power Authority estimates that 
Tyee power w i l l  cost about 16.5 cents per k ilowatt hour (KWH) in  FY 
1986. Recent press reports have cited claims by Petersburg o f f ic ia ls  
that the re ta i l  cost of power from Tyee would be 100 percent higher 
than current le ve ls . However, these claims are disputed by the Power 
Authority , as discussed la te r .

Power generation in  Petersburg and Wrangell now costs about 12 cents 
per KWH and th is  cost is  not l ik e ly  to increase substan t ia l ly  over 
the next several years unless o i l  prices increase more than expected 
by most forecasters. These communities are understandably not w i l l i n g
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to sign contracts to purchase Tyee power at rates substan t ia l ly  higher 
thanrcurrent generation costs.

I f  no action is  taken by the le g is la tu re  to reduce Tyee rates , i t  
appears that power sales agreements could not be obtained and the
Power Authority wnuld not be able t o .s e l l  the necessary revenue bonds 
to repay the in ter im  f inanc ing fo r the pro ject. Although I  d id not
research the possib le steps the Power Authority might take in  th is
s itua t ion  to avoid a defau lt on the Tyee debt, the Authority would
probably be in  a precarious f inanc ia l pos it ion .

There are several possible approaches to reducing power rates fo r
the Tyee pro ject, most of which require more State money:

(1) Make an add it iona l lump sum appropriation to the hydro
program to reduce the amount of debt f inanc ing required 
fo r Tyee and ether pro jects . About $70-80 m i l l io n  may be 
required to reduce Tyee rates to the level of current power 
costs. I f  des ired , th is  appropriation could be structured 
as a loan , to be repaid to the State a fte r Tyee power becomes
competitive with .the cost of power from present generation
f a c i l i t i e s .

(2) Appropriate a smaller amount of about $20 m i l l io n  only to the 
Tyee project and enact temporary le g is la t io n  which would 
reduce only the Tyee rates. (Under present law , an appro­
p r ia t ion  to any power project would reduce the power rates
by an equal percentage fo r a l l  p ro jec ts .)

(3) Make annual appropriations of about $2-3 m i l l io n  to cover a 
portion of the debt service costs fo r the Tyee p ro ject ,
a l low ing  power rates to be reduced un t i l  the pro ject becomes 
competitive with d iesel generation costs.

(4) Amend the rate structure under present law to spread the 
h igher cost of Tyee power among other power p ro jec ts .

(5) Restructure the long-term debt for the Tyee pro ject to reduce 
debt service costs in the early years of project operation 
(the v i a b i l i t y  of th is  approach is  uncerta in ).
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TYEE POWER COSTS

The fo llow ing  tab le shows projected wholesale power costs fo r the 
Tyee project from FY 85 to FY 90.

PROJECTED TYEE WHOLESALE POWER COSTS 
* • (Cents per Kilowatt Hour)

Fiscal Year_______________ 1985 1986 1987 1988 1989 1990

Power Cost 12.8 16.5 16.7 16.8 17.0 17.2

Power Sales 32.0 32.8 33.6 34.5 35.3 36.2
(M il l io n s  of KWH)

Source: Alaska Power Authority for FY 85-86, 
adjusted by House Research Agency for 
FY 87-90 fo r 4 percent annual increase 
in  debt service cap, 3 percent average annual 
load growth for a l l  APA projects , and 5 percent 
annual in f la t io n  in  operation and maintenance costs.
Debt service calcu lations based on 35-year revenue bonds 
at 11 percent In te res t , with a 1.1- coverage le v e l .

Again, these projections are pre lim inary , and more accurate figures 
w i l l  be ava i lab le  wittiiin a week. These projected rates are probably 
on the high side because they do not account for the interest earned 
on debt reserve funds or the lower-than-expected cost of the interim 
f inanc ing for the p ro ject . The Power Authority's f in anc ia l advisors 
are now working to incorporate these and other adjustments to arr ive  
at more accurate rate pro jections . One uncertainty in these rates is 
that they assume the Wrangell sawmill w i l l  buy about 7 m i l l io n  KWH per 
year —  about 20 percent of total projected power sales from the pro­
je c t .  The sawmill was shut down fo r over a month th is  w inter and 
could be an uncertain buyer of Tyee power.

The Tyee project is  scheduled to be completed in early 1984., and may be 
on l in e  as soon as October 1983 i f  work continues at it s  current pace. 
When the project begins generating power, the i n i t i a l  rate w i l l  be 
set to cover only operation and maintenance costs (4-5 cents/KWH) un t i l  
the start of the1 1985 f isca l year, when the rate w i l l  increase to cover 
the costs of long-term financ ing for Tyee and the Swan Lake pro ject. 
The power rate w i l l  increase again in  FY 86 to re f lec t ths: cost of
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revenue bonds issued fo r  the Terror Lake pro ject. After 1986, the Tyee 
power rate w i l l  probably increase by about two percent per year .*

PROJECT FINANCING

The completed cost of the Tyee project is now estimated at $115 to $125 
m i l l i o n .  Construction of the project has been financed by $82 m i l l io n  
in  appropriations from the le g is la tu re  and $50 m i l l io n  in  interim  
f inanc ing . This interim  financing w i l l  have to be repaid in  the 
spring of 1984 through the issuance of revenue bonds, add it iona l State 
appropriat ions , or a combination of the two. The Swan Lake project 
also has $50 m i l l io n  in  interim financing which w i l l  be repaid at about 
the same time. Terror Lake has $100 m i l l io n  in  short-term debt which 
w i l l  be due in 1985.

HB 9 RATE STRUCTURE

The financing and power costs for Tyee are t ied  to those of other 
Power Authority hydro projects under le g is la t io n  enacted in 1982 
(CCSHP. 9 —  Chapter 155). This statute requires each hydro project to 
pay i t s  "proportionate share" of the tota l debt service costs for a l l  
p ro jects , as determined under a formula in  the statute. Bas ica lly , the 
statute means that i f  the construction cost of Tyee is  25 percent of 
the total cost of a l l  projects in the system, Tyee must pay 25 percent 
of the total debt service costs fo r a l l  pro jects . The wholesale power 
rate fo r each project is  then determined by adding operation and 
maintenance expenses to debt service costs and d iv id in g  :'h!s sum by 
the expected power sales fo r each pro ject.

The H8 9 rate structure replaced the "postage stamp" or s ing le  statewide 
rate formula which was enacted in 1981 by SB 25. The major purpose 
for the change in  the rate structure was to increase the incentive fo r 
bu i ld in g  cost-effective and properly sized pro jects , by l in k in g  power 
costs more d ire c t ly  w ith project construction costs.

When the conference committee on HB 9 reviewed rate projections for the 
four power p ro jec ts , there was concern that the rates fo r the Tyee and 
Swan Lake projects would be excessive under the HB 9 rate structure. 
As a re su lt ,  the committee included in  the le g is la t io n  a l im i t  or cap 
on the debt service cost fo r each pro ject . Under th is  cap.. no project 
must pay more than the average debt service cost for a l l  Power Authority

* The rate ca lcu la t ion  is  complex, but the three main factors that affect 
the project rates a fte r 1986 are: in f la t io n  in  O&M costs, the rate of 
growth fm power sa les , and the 4 percent annual increase in  the HB 9 
debt service cap. The add it ion of the Bradley Lake project or other 
projects could also affect Tyee rates subs tan t ia l ly .
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pro jects , plus a certain percentage which increases each year (8 percent 
in  FY 85, 12 percent in .FY 86, and so on). Although th is  debt service 
l im i t  reduces the power rate fo r  Tyee substan t ia l ly , i t  does not reduce 
the rate to a marketable le v e l .

Becauje the debt service costs are pooled for a l l  projects in  the 
system, an appropriation to Tyee or any other project would reduce 
the power costs fo r a l l  projects by an equal percentage.

PETERSBURG AND WRANGELL POWER COSTS

Current Costs

Exact power costs fo r  Wrangell and Petersburg were not read ily  ava ilab le  
at th is  w r it in g . However, the busbar generation cost (equivalent to the 
wholesale power cost from Tyee) fo r both communities is approximately 
12 cents per KWH. Wrangell generates a l l  of it s  e le c t r ic it y  from 
d ie se ls , while Petersburg obtains about ha lf its  power from the Crystal 
Lake hydro p ro ject , which was b u i lt  many years ago. The Petersburg 
u t i l i t y  apparently has a higher level of debt than the Wrangell u t i l i t y , ,  
which offsets the lower cost of power from the hydro f a c i l i t y .

While most of the recent pub l ic ity  concerning the Tyee project has 
focused on the c ity  of Petersburg, the Power Authority s ta f f  maintains 
that Wrangell would face a la rge r rate increase i f  Tyee power were 
purchased at current projected rates than would Petersburg. According 
to Mike Yerkes, who is  negotiating the Tyee contracts fo r the Power 
Authority , th is  is  because Wrangell would convert entirely- from diesel 
generation to Tyee power, while Petersburg would continue to generate 
about h a lf  i t s  power from the low-cost Crystal Lake hydro pro ject ,
which was b u i l t  decades ago.

Future Costs

The rate of increase in future generation costs for Petersburg and
Wrangell is one of the basic questions' to consider in  determining what 
approach the State might 'take  to the Tyee s itu a t io n . The cost of
diesel fuel is  the largest expense component for these u t i l i t i e s ,  
averaging about 9-10 cents per KWH generated over the past year. 
As you know, the future of world o i l  prices is  h igh ly  uncertain and
the range of forecasts is  considerable. However, the most recent 
department of Revenue forecast projects a 28 percent cumulative decrease 
in  the real pr ice of o i l  through FY 87. In nominal terms, o i l  prices
in  FY 88 are forecast to be about the same as today.

I f  th is  projection is accurate, i t  may be the early to mid-1990s
before diesel generation costs would increase to the leve l of Tyee
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costs. However, an add it iona l consideration is  that Wrangell and 
Petersburg may have deferred expansion of th e ir  generation f a c i l i t i e s  
in  expectation of receiving Tyee power. Therefore,, new generators 
might have to be added to meet- increases in  load growth during the 
80s, which would increase power rates.

• . * * MkVi

Reta il Power Rates :•

Part of the p u b l ic ity  over the Tyee project centered on claims by 
Petersburg o f f ic ia ls  that they would have to add about 9 cents per 
KWH to the wholesale cost of power from Tyee for d is t r ibu t ion  and
overhead costs, thus doubling the re ta i l  power costs from current 
le v e ls .  The Power Authority s ta f f  believe th is  f igure  is  h igh ly  
in f la te d  and does not account for savings in  diesel maintenance costs 
which would occur when Tyee comes on l in e .  The s ta f f  is  preparing 
documented estimates of what they feel are more re a l is t ic  d is t r ib u t io n  
and overhead costs.

Other Concerns

I t  is important to note that the cost of power from current projects is 
not the only concern of Petersburg, Wrangell, and other c it ie s  or
u t i l i t i e s  to be served by Power Authority projects . These groups are 
also concerned that under the current rate structure , th e ir  power rates 
could increase substan t ia l ly  as add it iona l projects are added to the 
system. Whether th is  would occur depends on the level of State funding 
fo r  the add it iona l pro jects . ' I f  the ra t io  of State funding to bonded 
costs fo r new projects is  lower than the average for current projects ,
the rates fo r current projects would r is e .

r
The "Susitnr Blackmail Clause" [AS 44 .83 .398(b )(2 )] is  an add it iona l 
source of concern fo r m un ic ipa l it ies  and u t i l i t i e s ,  as the clause 
could dramatica lly  increase power rates i f  not repealed. This clause 
would increase power rates by requ ir ing  a 10 percent annual return on 
investment to the State i f  $5 b i l l i o n  has not been appropriated fo r 
power pro jegts by 1986.
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POSSIBLE APPROACHES TO THE TYEE RATE PROBLEM

There are several possible approaches to the Tyee rate problem, as 
summarized e a r l ie r .  The choice among them is  complex and depends on 
basic po licy  issues re la t in g  to the power development program. Some 
of the more important factors to consider are discussed below. _•

Lump Sum Appropriation .

This approach would be the most expensive; prelim inary calculations 
ind icate that $70-80 m i l l io n  would be necessary to lower the Tyee power 
rates to the cost of diesel generation.* Although the outstanding 
debt on the Tyee project is  only $50 m i l l i o n ,  the pooling of debt 
service among a l l  projects under the APA rate structure requires a 
la rger appropriat ion to reduce Tyee rates s u f f ic ie n t ly .  A lump sum 
appropriat ion would also lower the power rates for Solomon Gulch, Swan 
Lake, and Terror Lake by an equal percentage (about 40 percent). This 
raises two questions.

F i r s t ,  is  i t  necessary or desirable to reduce the power rates for 
other projects that already have reasonably price power? Second., what 
effect would lowering the rates for a l l  projects now on l in e  or under 
construction have on future projects? Lowering the average power rate 
would reduce the debt/equity ra t io  for current projects and require 
a higher level of State appropriations for future projects unless 
power rates were to be increased for a l l  pro jects .

Special Tyee Leg is lat ion

I f  special le g is la t io n  were passed so that a one-time appropriation 
would be used to reduce only Tyee power rates, roughly $20 m i l l io n  
would be required to provide the necessary rate reduction. However, 
th is  approach could be viewed as creating a precedent for "ba il ing  
out" high-cost projects which might resu lt in s im i la r  problems for 
future pro jects .

Annual Appropriation

In l ie u  of a one-time appropriat ion , the le g is la tu re  could make annual 
appropriations of about $2.4 m i l l io n  to cover the debt service sho rtfa ll 
that w i l l  resu lt i f  power is  sold at 12 cents rather than 16.5 cents 
per KWH. These appropriations would continue and eventually diminish

* I have not included these ca lcu lations here for the sake of brev ity , 
but can provide them i f  desired.
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to zero as the cost of diesel generation increased to match the cost 
of Tyee power or the cost of Tyee power f e l l .  Although i t  is uncertain 
how long these annual appropriations would be required, depending on 
fuel escalation rates and other factors , the tota l cost would probably 
be h a lf  or less the cost of a lump sum appropriation .

The Petersburg and 'Wrangell u t i l i t i e s  would be e l ig ib le  fo r  rate r e l i e f  
under the power cost assistance program,, but only for the portion *•>? 
re t a i l  rates above 16 cents in  FY 86.. . This f lo o r  increases by one ce.ct 
each f isca l yea r . . A lso , cost assistance is  ava ilab le  only fo r the 
f i r s t  600 KWH per month sold to each customer. Therefore, a separate 
appropriation s p e c i f ic a l l y * fo r Tyee debt service might be required 
each year in  order to reduce power rates s u f f ic ie n t ly .

i 1 , , ,
Modification of Rate: Structure

I t  would be techn ica lly  possible to modify the statutory rate structure 
to rea llocate at least part of the Tyee debt service to other lower 
cost pro jects , p r im a r i ly  Solomon Gulch and Terror Lake. The communities 
served by these projects would probably strongly oppose th is  change. 
In add it ion , the bond markets could view th is  ju g g l in g  of the rate 
structure with some concern.

Restructure Project Debt

I t  may be possib le to reduce the debt service costs fo r the f i r s t  few 
years of operation of the Tyee project by borrowing add it iona l funds 
with which to pay part of the interest on the bonds, for several years. 
According to S te r l ing  Gallager of John Nuveen and Associates, i t  is 
le g a l ly  possible to have th is  type of arrangement fo r f ive  years
without v io la t in g  federal arb itrage regu lat ions . However, the f inanc ia l 
v i a b i l i t y  of th is  approach is  uncertain and would require add it ional 
research.

Another p o s s ib i l i t y  would be to use a geometric financing approach, in
which the debt service schedule would be sh ifted so that debt service
costs would be lower in the early years and increase gradua lly  as the 
project power sales increased. This approach has been used in  a few 
u t i l i t y  bond issues, but i t  is  uncommon and would also requ ire more
invest iga t ion  to determine its  v ia b i l i t y  for the Tyee s itu a t io n .
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IMPLICATIONS FOR OTHER POWER PROJECTS

A number of le g is la to rs  and other observers have expressed concern 
about the p o s s ib i l i t y  of the Tyee marketing problem occurring w ith 
S 't itn a  or other hydro projects . This is  a controversial issue w ith 
numerous points of view, but a few observations may be he lp fu l in  
understanding the problem.

I t  is  important to recognize the d ist inc t ion  between the economic
f e a s ib i l i t y  of a hydroelectric project and tne marketing f e a s ib i l i t y  of 
the same pro ject. ; Although the economic fe a s ib i l i t y  of the Tyee 
project is  an issue i t s e l f ,  the point is  that even a c le a r ly  fe as ib le  
hydro project w i l l  usually require some sort of grant or low-cost 
f inanc ing to lower power rates to marketable levels in i t s  ear ly  years 
of operation . After a period of years , increasing power sales and
higher fuel costs for the a lte rnat ive  generation source should resu lt 
in  a break-even po in t , a fte r which the hydro power becomes less
expensive. The i n i t i a l  subsidy to the project can then be repa id , i f  
necessary.

In the case of the Tyee pro ject, the continually increas ing cost
estimates fo r the project made i t  d i f f i c u l t  to determine! how much State 
money was required to achieve marketable power rates. The power mar­
keting problem fo r Tyee is  also accentuated by the fact that Tyee has 
the largest excess generation capacity of the four projects now on 
l in e  or under construction -- only about 215-30 percent of the p ro jec t 's  
capacity w i l l  be used in the f i r s t  years of operation. This lower 
level of u t i l iz a t io n  means that a higher proportion of Statf. ’finds is  
necessary to obtain reasonable power rates,,

A major element of the Tyee problem appears to be that ne ither the 
le g is la tu re  nor the Power Authority placed su ff ic ien t emphasis u n t i l  
recently on the marketing of power from the projects under construction. 
Part of the reason for th is  apparent oversight is  that in  1980 and 
1981, State revenues were increasing rap id ly  and i t  was expected that 
most of the project costs would be *' inded through d irect appropriat ions 
or low-cost loans, r? iher than by revenue bonds. With th is  expectation , 
power marketing was not an issue because of the low power costs. The 
sharp decline in  State revenues has resulted iri more re l iance  on debt 
f in anc in g , causing higher power rates and the marketing problem demon­
strated by the Tyee pro ject.

With respect to the Power Authority , an add it iona l problem was the lack 
of s ta f f  with experience in  marketing and rate issues. I t  was only 
about 10 months ago that the Power Authority hired someone w ith rate 
sett ing  and u t i l i t y  experience. Until then, the focus o f the s ta f f
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was more on the f e a s ib i l i t y ,  design, engineering and financing aspects 
of power development.

A f in a l contr ibut ing factor to the Tyee s ituat ion  was that the revisions 
to the Power Authority rate structure enacted in 1982 by HB 9 were not 
based on a f u l l  assesment of the effect cf these rate revis ions on the 
marketab il ity  of power from Tyee and the other projects.
• , • •• * . • r*

• • v . ' T  ....
The l ik e l ih o od  o f the Tyee rate problem occurring with other power, 
projects is  d i f f i c u l t  to assess. The- Power Authority appears to have 
made good progress' in dealing with thii m*"keting issue. Several 
measures have been taken to avoid the recurrence of the Tyee cost 
escalation problem, and a number of recent bids fo r construction of 
the Terror Lake and Anchorage-Fairbanks projects have been substant ia l ly  
lower than engineering estimates.

In add it ion , the Authority has proposed changing it s  procedures to 
require power sales contracts to be signed before project construction 
begins, and th is  was done fo r the Terror t.akiT'nroject. In the past i t  
has been d i f f i c u l t  to obtain contracts because i t  was uncertain how much 
funding would be provided by the le g is la tu re , and there is a natural 
incentive- for communities to lobby the le g is la tu re  for add it iona l funds 
to reduce th e ir  power rates. I t  may also be d i f f i c u l t  to obtain pre- 
construction power sales agreements for the Susitna project because of 
the long lead time of the pro ject.

The chances of the Tyee power marketing problem occurring with future 
power projects would be reduced i f  the leg is la tu re  mada certain 1t 
had sound estimates of the maximum appropriat ion necessary for power 
marketing purposes before approving construction of a p ro ject , and 
committed i t s e l f  to the appropriat ion of the necessary amount. Any 
changes in  the rate structure should also be made only a fte r  deta iled 
evaluation of the impact on project power rates and m arke tab il ity .

★ * * * ★

I hope th is  information is  use fu l. I f  you have any questions or would 
l ik e  add it iona l in formation , please don't hesitate to c a l l .

JK

Attachment



AS/ASK.A POW ER AUTHORITY
334 WEST6th A V E N U E - A N C H O R A G S ,  A L A S K A 09601 Phon*: (907) 277*7641

0071 276-0001

February 9, T983

Hr. Jack Kreinbeder ' :
House Research Agency
Pooch Y •
Juneau* Alaska 99311 7 . ' L . ‘

Subject: Tyee hydroelectric Project-SpaMry of Estimated Total Costs
• • ■’ ’ ' r4 • * » . *
Dear Jack: .  . .  • . . .’.-.•Vc-

t * . . .  •. *
As per your request, fo l low ing  is a b r ie f  sieuary on the sequence o f  

events on the Tyee hydropower project p r im a r i ly  re latfng  to cost. The 
sutaary o f  Board actions was extracted /row our corporate winutes. Hast o f 
the actions taken by the Board were based on advice fro« myself and *y s ta f f .

•A.,
‘ On Dece^sr 19. 1979. the Alaska Power Authority submitted a revised 

app licat ion  to the Federal Eneirgy Regulatory Ccawission (FERC) fo r  the 
construction o f  the Tyee Hydroelectric Project in  the v ic in it y  o f Wrangell 
and Petersburg, A laska. Our engineers, R.W. Retherford Associates/Inter­
nationa l Engineering Coospany (IECO) estimated the total cost o f the project at 
that ti«e at J39.599.000 (19S0$’s } .  With an allowance fo r  in f la t io n  and 
in te res t during construction tha estimated tota l cap ita l investment at tha t 
ti«e came to J53.333.000.

In September 1930, IECO submitted a revised cost estimate o f $50,976,000 
(August 1980$‘* ) . . >

' • * • \ i'! \ i*
Early in  1981, the Power .Authority retained EBASCO Services. In c . ,  to 

prepare an independent cost estimate. EBASCO subsequently estimated the total 
pro ject cost at $95.693.COO (Hay 193U*s). Escalated to the w idpo int o f  
construction, th is  'would represent a completed cost of approximately $110 
m i l l i o n .  A fter reviewing d ie  EBASCO estimate. IECO conceded that I t s  pre­
vious estimates were low and IECO raised its  estimate to $31,059,000 {June 
1981$'s). EBASCO refuted t h is  revised estimate. :-y. .

Procurement o f long-lead-time turbines began in  Ju ly 7931 in  Antiei- -
pation o f a FERC license . The Board o f Directors was rea ligned by Statute 
in the la t t e r  part o f  July 1981. The FERC issued a license on August 5 ,
1981 and the award o f  several add it iona l procurement and one construction 
contract fo llowed almost Immediately thereafter. :

* i
I ECO continued to «*ke monthly reports on the status o f  the project, 

inc lud ing  esticated tota l p ro ject costs. I t  is  important to note that by 
th« end o f  frirch 1932, IECO had increased i t s  project estimate to $97,072,000,
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i nc l ud i ng engineering costs p r io r  to construction. In the March report the 
overhead transmission l in e  was estimated to cost $12,840,000 plus a 
$6,000,000 contingency. Less than two conths la te r , during the bid opening 
fo r  that contract, IECO provided an engineer's estimate o f  $23,280,287.00—  
an estimate that Is 24 percent above Any previous estitnate, inc lud ing con­
tingency fu n d s . The actual low b id  was even higher at $24,901,466.

Starting with the IECO estimate fro* the March 1932, report , adjusting 
fo r  the actual low bid on the transaission l in e ,  and adding the estimated 
cost fo r  a proposed separate substation construction contract, the estimated 
total project cost was increased by IECO to $110,133,000 (Kay 1982). This 
d id  not include approximately $S m i l l io n  for owner provided Insurance..
During the months that fo llowed , the total project cost has decreased and 
increased, s l i g h t ly ,  as adjustments have been joade for actual bids on re la ­
t iv e ly  small procurement contracts ..

in  December 7982, and again in  January 1983, senior s t a f f  o f  IECO And 
lECO’s parent com p ly . Morrison Knudson (H-K), met with representatives o f  the 
Power Authority to discuss construction management o f the p ro jec t , inc luding 
total, pro ject costs. The la te s t  information from IECO is  that the total pro­
je c t  cost w i l l  not exceed $124,886,100. The Power Authority has asked the 
parent company, K-K. to completely review th is  estimate. A report frtxa the 
H-K s ta f f  1s anticipated the second week o f  March 7983.

A suwsary o f  Board act ions , as extracted frocn our corporate minutes. Is 
as fo l low s :

October 4 ,  7978 Board receives report on Tyee Project ind icat ing  tha t , 
according to the reconnaissance study by Robert W. Retherford Associates, 
(R^R) the Project looks favorable and that Thomas Bay Power Coonission 
(T8RC) w i l l  soon enter in to  contract w ith RWR fo r  Federal Energy Regulatory 
Commission (FERC) work and that TBPC may reguest the ATaska Power Authority 
to take over the pro ject .

November IBJ, 1978 APA Board voted to wake $120,(XXJ loan to TBPC fo r  Tyee--
FERC work- and th is-would Su)5]51e*>ent the $300.D00 available- f fp a  the Hater----
Resources Revolving Loan Fund (WRRLF) in  O rder to cover the $475,000 contract 
with RWR. , _  ..

June 27, 1979 Board makes a loan to TBPC o f  $60,000 fo r  Tyee Project. TBPC 
and Representative E .J . Haugen reguest the APA take over Tyee* The Board 
directed s t a f f  to br ing  in fo rw t lo n  back at next Board ran t ing  fo r Project 
take-over. r

Bepteseber 27, 1979 Tyee Letter o f  Understanding with TBPC adopted by Board.

November 2 , 1979 Board authorized Executive Director to submit FERC license 
app lic a t io n . Also passed K$top-the-clock" resolution needed fo r  bonding.

February 7 ,  1980 Board agreed to extend contract for advanced Engineering
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and Design to IECO For Tyee but I t  was la te r  decided w ith lega l council to 
seek competitive proposals.

A p r i l 18. 1980 Board selects IECO for the Engineering and Design froci among 
three proposals*

October 23, 1980 Board Informed that costs haye increased froci 539>000;000 
to 551,000,000 and has IECO expla in to Board.

A p r i l 20, 1981 Board selects consultant panel as required by FERC.

Kay 14, 1981 . Board awards Bids fo r Turbines.

July 6 , 1981 Board considered awarding contract fo r Steel Towers and Conductors 
but defers "notice to proceed** un t i l a fte r opening o f inajor C1v17 Contract 
so that the Board could get a better fix on the true cost o f  the Project.

August 18, 1981 FERC license has been received. Bids fo r  C iv i l  construction 
were reviewed as were the economics o f the Project based on new cost 
estimates. hotice-to-proceed was giyen on Towers and Corxiuctors. The 
Board was informed that ex is t ing  funds were in s u f f ic ie n t  and that interim  
financ ing would be necessary. Board deferred action u n t i l  the next meeting.

September 10, 7981 Board awards C iv i l  Works contract to Southeast Harrison 
Western (SEHW) a fte r  lengthy debate.

October-2 , T98l Board informed on lega l actions against Tyee construction 
contracts. Heed fo r  Interim  financing was discussed and ind icated a 
proposal would be presented to the Board In  December* 1931. Risk Kaoagesent's 
desire to use '’Wrap-up Insurance** on Tyee Project was discussed and .c t ions
that would be taken to effectuate such a pn>grau.

December 15, 1931 A Finance Plan was presented to the Board. I t  was
recoanendcd that the Board appoint a subcommittee to review the f e a s i b i l i t y ..
o f the Tyee Project based on present knowledge o f the costs . Cojnarfssioners

— Kard..aod K ue lle r  and Dr-.-Weeden we re-appointed to tha. subc'^arfttee. The . - 
Board moved that f1 naT- hnancing'docuraents-for f inanc ing te-prepared.- The 
economics o f  the Project was reviewed.

January 22, 1982 Senator Dankworth and Representative Hauge.i addressed the 
Board and recosr»ended proceeding with in terim  financ ing . Board authorised 
securing o f  550,000,000 in  Interim fin?,5teing. Board awardee’ a contract fo r 
Underwater Cables. _  • .

Hay-25, 1982 The Board awarded the Overhead Transmission t i r e  contingent 
upon the Leg is lature not passing a piece o f  le g is la t io n  fbat was being 
considered but that subsequently was not passed. Thus rn June 3 , 1982 the 
Executive D irector informed the Board o f h is Intent *'j issue the award fo r 
Transmission Tover construction.
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October 22, 1982 The Board awarded contract for T r a n s f o r m .

I trust this information is of assistance to 700. If « > < «  15 “V  

further I n f e c t i o n  you need, please call on

sincerely.

<c ^ s >-
Eric P. Yould 
E xecu tive  D ire c to r

CC:
C. Conway 
Coew. D- Lyon

V . /



MARKETS & INVESTMENTS

A fiasco that may rock municipal bonds
When a  delegation o f  top W ashington  
S ta te  officials traveled t o ' N ew  Y ork  
City recently to drum  up in terest in a 
bend sale, institutional money m anagers 
turned o u t  in fo rce . Despite the unusual­
ly large crowd, the ob liga tory  call fo r 
question^ follow ing the briefing was 
greeted w ith silence. "Finally , someone 
asked ab ou t ‘W hoops ,’ " recalls one at­
tendee, "and all hell broke loose."

W ashington Pub lic P ow er Supply S y s - . 
tern, bette r (if  unaffectionately ). Imown

gations o f  fraud  in the underw riting and 
sale o f  w p p s s  bonds. And John D . Dir,- 
gell (D -M ich .), chairman o f  the H ouse  
Energy  &  Com m erce Com m ittee, is con­
sidering holding hearings..

T h e  syndicates pu t toge ther to under­
w rite wppss bonds were head d by some 
o f  the prem ier names in public finance—  
Merrill Lynch , r  fidman Sachs, Salomon  
B ro s ,, Sm ith Barney , B ly th  Eastm an , 
and Paine W ebbev. V irtually  every b ro ­
kerage house o f  M iy consequence partic-

as W hoops , is g iving W a if  S tree t a 's e - ip a ted .in  these ftuge offerings. J ’Every - 
•vere ..case , o f  the jitte rs .7 \ WPPSS,
..which,‘ isvthV nation ’s largest^sing le ,
1 issue r.o f.'h ix -exem pt'd eb t^T s peril*! 
ocs ly  • close to '' d e fau lt in g ; on!,$2.25;'v

- billion o f  the $8 .3 b ill'on-iri bonds it;i 
has sold to  finance a  m assive hucle ;“ i 
a r '" c o h s tru c t io n  '.p rog ram .' !■■■’,'T h e^ . 
w orst is beginning to come true,"  
sighs a municipal ‘ bond portfolio  
m anager fo r  a b ig  m utual fund.

A w p p s s  de fau lt would be the b ig ­
g est in municipal bond m arket h isto­
ry, and analysts say it could prove 
more disruptive than previous finan­
cial collapses. Unlike the typical tax- 
exempt issue, w p p s s  bonds are  in 
the hands o f  investors th roughou t 
the country . And in con trast to N ew  
Y ork  C ity and Cleveland— both  o f  
which had delayed repaym ent of- 
short-term  debt— w p p s s  is on the 
verge o f  defau lting  o n - lon g -te rm . 
bonds. " I t  is an : unparalleled s itu a ­
tion," says H ow ard Sitzor, munici­
pal research d irector fo r Thom son  
McKinnon Securities Inc.
Bad t im in g . WPPSS’s p red icam en t, 
m oreover , is en tering  the cris is  
stage ju s t  as the health o f  the mu­
nicipal bond m arket is becom ing more 
crucial than ever. Sales o f  long-term  tax- 
exempt bonds, which have h ov e re d -a t  
$45 billion since 1977, sho t up to  $7G 

J jillio ti.jn  1982. A n o th e r record js_expe£t-.. 
ed ’this yea r r s  sta tes and cities ru sh  to 
finance long-delayed building p ro jects .

"Any problem  with W hoops will have 
an elFect on the whole muni m arket,"  
says a senior executive a t  a top b roker­
age house. "I really shou ldn ’t say any 
more abou t it," he adds. "Ju st say wo 
are very concerned." Investm ent bank­
ers are  particu la rly  loath to d iscuss W all 
Stree t’s  role in the WPPSS debacle. A t the 
urging o f fou r N orthw estern  congress­
men, the Securities it  Exchange Com ­
mission recently began looking into alle­

body sold W hoops bonds," says one 
an a ly s t T o  the dismay o f  investors, a 
long series o f  setbacks has depressed  
many wppss bond issues (chart).

^U pw a rd  , r e v is io n s . jW t ’P S ii- w a s ..fo rc e d , to 
abandon two partially constructed nucle­
a r  plants a yea r ago ; estim ates had 
sn ared  a f te r  R ob e r t F e rg u son  took  
charge as WPPSS managing d irector and 
ordered a recalculation o f  costs. On Jan. 
25, the 88 Pacific N orthw est utilities that 
jo ined in this p ro ject were required to 
begin paying olf the $-1.8 billion in inter­
est due over 30 years on the $2.25 billion 
in bonds sold to finance the plants.

A lthough  each participant signed a 
con tract obligating it to pay its share  
even if the plants were never completed,

WPPSS received payments from  only two 
utilities— totaling $9,435 o f  the $19 mil­
lion it had com ing. Five other utilities so t 
aside funds in escrow  accounts.

WPPSS needs the funds to make month­
ly payments to Chemical Bank, the bond 
fund trustee, which in turn makes sem i­
annual distributions to investors. Unless 
wppss begins collecting by March, it will 
not have enough money to cover the 
$93.9 million payment due bondholders 
on Ju ly  1. Chem ical holds $102 million in 
reserves, bu t tapping them m ight trig ­

g e r a technical default.
•We’ra stretch ing .' M oreover, by the 
end o f  M arch , WPPSS expects to ex­
haust the funds se t aside to pay up 
to $490 million due con tractors o n . 

• the ill-fated plants. I t  m igh t be able 
to buy m ore time by selling olf as­
sets and delaying payments to con­
tractors. “ W e ’re stretching ," says 
James Perko, wppss's treasurer.

The participants, most o f 'w h ich  
are small public utilities, are under 
intense pressure from  angry rate­
payers. Crowds have marched on, 
and in some cases occupied, head­
quarters o f  public u tility 'd istricts . 
A lthough many maio" participants 
are  willing and a b b  to fulfill their 
w rrss  contracts, they are unlikely 
to  begin paying unless their legal 
obligation to do so is clarified in 
court. (O therw ise, they could be 
sued by ratepayers— and in W ash ­
ington, public utility officials are 
personally liable.)

In fact, the 11 participants from  
Oregon are barred from  paying by 
a state cou rt ruling that found they 
exceeded their authority by enter­

ing into contracts with wppss in the first 
place. T ha t decision is being appealed. 
Sim ilar challenges are before courts in 
Idaho a~«l W yom ing. In W ashington , 

.h om o L ' t 7 p  o f  the partic ipan ts/a  suit to 
force utilities to pay w pp ss  will not go to 
trial until April a t the earliest. A half 
dozen other ‘v p p s s  cases— including one 
not expected to reach a federal court 
until sum m er— are pending.
N o  sym pa ib y . Northw estern political and 
business leaders have tried in vain to 
jaw bone recalcitrant utilities into paying. 
Attem pts to sock a solution outside the 
region have proved similarly ineffective. 
Californ ia utilities have dem onstrated lit­
tle in terest in buying wppss plants or 
any fu tu re ou tpu t, and neither the Rea­
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D ire c to r  F e rg u s o n  a nd  o n o  o l tho two nuc lea r 
pow or p lan ts  (right) W PPSS  d e c id e d  to lo avo  
u n fin ish od  after ge tting  now  co s t ostim atos . ■

gan Adm in istration nor C ongress is sym ­
pathetic to pleas fo r  federal help.

L a s t fall, Shearson /Am erican  Express  
Inc., a . m a jo r institutional ow ner o f  
wppss debt, was unable to m uster even 
token support on Capitol H ill fo r a  bail­
ou t plan. "The federal governm ent is 
waiting to receive guidance , from ,, the. 
states to; see-; what, if;-anyth ing ,-.they '- 
want d on e ,'' .s ay s .L aw ren ce  S .jH o b a r t , 
deputy executive d irector o f  Lhc-.Ameri- 
can Public P ow er Assn .- , ’■ .‘m

E fforts to reach an 'o u t -o t -o u r t  com ­
prom ise have gotten nowhere. "A  lo t o f  
p c -p b  w ould like to see all the parties 
sit down toge ther nnd w ork som eth ing  
ou t ,”  says R obert Greening, d irector o f  
the Public Pow er Council, a utility trade 
group that counts many participants as 
members. " B u t  as long as the lawyers 
are advising everyone not to give an 
inch, it w on't happen. A lo t o f  people arc  
becom ing fata listic ." , - , i , .
Th in k in g  the u n th in k a b le . D efau lt , once un ­
thinkable, increasingly, is being viewed 
in ihe N o rthw est as a legitim ate political 
option . Tw o recen t stud ies contended 
th a t the im pact o f defau lt on W ash ing ­
ton's econom y would not be asc. ca ta ­
strophic as had earlier been predicted. 
W ashington  G overnor John Spellm an in 
mid-January comm issioned nn indepen­
dent study o f  the effect on the s la te .

A lthough many observers cling to the 
hope th a t defau lt can som ehow  be avert­
ed, som e veteran WPPSS analysts already

F IN A N CE

have concluded tha t it is virtually inev­
itable. "Under the m ost stream lined cir­
cum stances imaginable, Jtere is the po­
tential fo r an interruption in paym ent o f 
interest, conceivably fo r two years or 
grea ter ,"  says Eileen T itm uss, an ana­
lyst fo r  D rcxel Burnham  Lam bert Inc. 
Adds Jeffrey W h itebom , an analyst for* 
■ D reyfus-.Corp .: "There is no.;w ay bond­
holders are  going .to come o u t whole.".-, 
V.- I f  w ppH  is forced into receivership o r  
b an k rupxy , cred itors m ight be able to_ 
ge t a t  funds— including bond reserves—  
meant fo r  the three other plants it is 
bu ild in g ..WPPSS still needs to raise $1.1 
billion to complete two o f  these plants 
(w ork on tire third has been halted). T J t  

it is not clear th a t the Supply System  
will be able to return to the bond m arket 
to r  additional financing this spring as 
planned unless the legal uncertainties 
surrounding the im pact o f  a defau lt 
have been resolved.

The $G.2 billion in bonds wppss has 
sold to finance these plants are hacked 
by the Bonneville Power Adm inistration  
(BPA), a  federal agency that m arkets the 
ou tpu t o f  U .S .  government-owned dam s 
in the N orthw est. B u t the UFA, too, is 
under m ounting financial stra in . S tan ­
dard & .  P oo r ’s Corp . recently dow ngrad ­
ed the bonds for the three plants to A A .

A defau lt also is likely 'o  tr igger an 
investor backlash against o the r Pacific 
N o rthw e s t tax -ex em p t is su e rs— even 
those not d irectly involved in wppss.

"The precedent is really bad," says E d ­
ward Hosinger, municipal research di­
rector fo r  Oppenheitner &  Co. "I don ’t 
think a portfolio m anager can risk own­
ing a general obligation bond within 
these sta tes." ,
Tlvi old story.' Investors a lso , may de­
mand an additional r isk  prem ium , to buy  
the securities "offered by j.the."nation's 
other -3 1 ’ -m ajor^feg ior, al -  public-.pow er 
agencies,tm any.iof-.which-.em ploy ‘,'take 
o r pay" con tracts o f. the co rt that WPPSS 
relied on.’ A s a  resu it, thcy -m ay have to 
p ay -m ore , fo r  th e -$2-1 billion that John  
Nuveen &  Co. estim ates they will nocd 
to raise . by 1930.. One lesson o f  i the 
wppss debacle, T itm uss says, in th a t "a 
pro ject financing is op 'y as good ns the 
econom ics which underlie it."

B u t som e analysts foresee an even 
stronger investor reaction. A lthough in­
dividuals now account fo r ns much as 
757« o f  nil municipal bond purchases , 
"they are relatively unknow ledgeable 
about munis," S itzer a rgues. " I f  you had 
a Supply System  defau lt, people are go­
ing to be re luctan t to buy- more."

" ! t  will affect peop le ’s assessment o f  
tho sa fe ty  o f all sim ilar investments or 
even o f  all d issim ilar investments," says 
Sterling Munro, form er ch ief adm in istra­
tor o f  the 11 pa and N uvcen ’s national 
director o f  public power. " I t  is the old 
sto ry— once the ca t has been burned, it 
won’t sit on the hot stove again , nnd it 
won’t sit on a cold stove, either." ■
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Alaska State Legislature
Senator Vic Fischer • Pouch V  • Juneau, Alaska 99811 • (907) 4654954

Eric Yould, Executive Director 
Alaska Pcwer Authority 
344 W. 5th Avenue.
Anchorage, Alaska 99501

January 20, 1983

Dear Eric:

As you knew, developments in recent months have significantly 
altered the outlook for future oil and gas prices and for energy demand. 
It new appears that sore of the assumptions trade by Acres and Battelle . 
in their evaluations of the proposed Susitna project and alternatives 
are inaccurate. For example, it new appears that supplies of Cook Inlet 
natural gas will be available as fuel for the southcentral part of the 
state, and that they nay be considerably less axpensive than previously 
anticipated. (The intertie will make gas-fired electricity available to 

tire interior as well.)
I have heard, though, that your understanding of the $2.32/mcf 

contracts recently signed by Enstar is that they do not differ 
significantly for the $3.00/mcf assumed in the Acres study, ' xrause the 
Acres price includes some additional costs that must also be added to 
the $2.32 to compare them on an equal basis. I would very much 
appreciate it if you could provide ire with a written explanation of 
this, as I believe it's critical to an understanding of the impact of 
the Enstar contracts.

Perhaps more important than tire initial price, however, is the 
expected price escalation. Acres, I noted, in their medium forecast, 
assumes a real price escalation to $4.80/mcf by the year 2000. Since 
the Enstar contracts are tied to changes .in the price of 
locally-produced fuel oil and, since at least some experts in the field 
expect those prices to drop, it seems very possible that the escalation
rate assumed by Acres is too high.

I understand further that people within the industry expect the 
Enstar contracts to act as a ceiling, and than future contracts are
expected to be equal to or lower than the Enstar prices.

Given these developments, I would very much like to know how the 
up-dated Susitna-related work will reflect them. It seems to me that 
new net benefits calculations comparing Susitna to the base thermal case
and to alternatives is called for. It would be most h ,-lpful to the
legislature if such calculations could include a sensitivity analysis 
or, at the very least, a careful explanation of how changes in oil and
gas prices will affect the net benefits.

I understand that Acres has in the past insisted on valuing the 
thermal alternatives at their "opportunity costs," or the prices they 
could bring on the e— ort market if they could be sold. Although there

Committees: State Affairs, Chairman; Resources, Vice-Chairman; Health, Education &. Social Services



iray be sane value in providing such a comparison, it seems to me obvious 
tliat we have at work sore local market conditions that must be 
considered when deciding on the relative costs and merits of competing 
sources of energy. In fact, the market value of Cook Inlet gas is not 
the price it might bring in Japan if Japan wanted to buy it, but the 
price that the producers are willing to sell it for. It would be 
fiscally irresponsible to develop an energy project that would cost more 
than an available alternative; I would not want to face the prospect of 
building Susitna and then having the utilities opt to purchase Cock 
Inlet gas instead. Even disregarding such as extreme event, an accurate 
net benefits calculation is critical to determining how much state 
funding will need to be appropriated to Susitna so that its initial 
costs are lcwer than the thermal alternative, assuring that there will, 
in fact, be a market for the power. I would therefore very much 
appreciate it if Acres, or the APA, would, in addition to its "net-back" 
approach, provide a net benefits calculation based on actual costs 
available in Alaska.

Because of changing economic conditions, I have previously stressed 
to you what I felt was a need for updated load forecasts. I understand 
that Battelle was to do seme revised forecasts, but that the contract 
has been both altered and delayed. I again stress the importance of 
this information to future decisions regarding Susitna. Further, I hope 
that new forecasts will include information on the effect of pricing on 
demand and sore analysis of the energy demand "bubble" experienced-by 
Anchorage in the last year.

I understand that the APA is apparently stiil expecting to submit a 
FERC license application for Susitna in February. It seems to me that 
there's a great dual of new information (including environmental field 
data for the 1982 season) that needs to be integrated into the 
application. Will a license application submitted in February take into 
account the recent pricing and demand developments and include this 
year's data and update? If it does not, how will'the information later 
be incorporated?

I thank you for your attention to these matters and look forward to 
your early response.

Best regards;

r
Senatej/ Vic Fischer

cc: Governor Bill Sheffield
Dick Lyon, Ccmmissioner, DCED 
Chuck Conway, APA Board Member 

• Robert Weeden, APA Board Member 
John Schaeffer, APA Board Member 
rater McDowell, Director, CMB



AEASELA POW ER AU TH O RITY
334 WEST 5th AVENUE • ANCHORAGE, ALASKA 99501 Phone: (907) 277-7641

(907) 278-0001

February 10, 1983

The Honorable Vic Fischer 
Senator
Alaska State Legislature 
Pouch V
Juneau, Alaska 99811 

Dear Senator Fischer:

Thank you fo r  your thoughtful inqu iry into matters a ffect ing the 
economic f e a s ib i l i t y  of the Susitna Hydroelectric Project.

In being associated with the pro ject, I have noted that various 
people frame the arguments fo r or against Susitna in very d if fe ren t 
ways. Some concentrate on the environmental issues; others focus on the 
a lte rnat ive  uses fo r  state funds. Some emphasize the risks inherent in 
bu i ld in g  Susitna; others concentrate on the risks of re ly ing  on the 
a lternat ives and not bu i ld ing  Susitna. Some base th e ir  judgement on. tne 
economic ana lys is , while others prefer to take a long term view of the 
pro ject 's  potentia l contr ibut ion .

I t  is my personal op in ion , and one which I have passed on to 
Governor She ff ie ld , that the issue is  whether or not, at th is  juncture 
in the State's h is to ry , the State has su ff ic ien t  d iscretionary funds to 
develop a secure renewable energy resource, at some r isk  regarding 
project cost, to sa t is fy  power needs of about 70 percent of the State's 
population fo r  more than 100 years.

Philosophy as ide , there is  no doubt that the economic analysis 
(with a l l  its  l im ita t io n s )  is a useful ind icator that should contribute 
to a well reasoned decis ion . I w i l l  try to respond to each of your 
points .

The f e a s ib i l i t y  study, fo r purposes of the economic ana lys is , 
assumed unlim ited supplies of Cook In le t  gas. I believe th is  to be a 
po ten t ia l ly  dangerous assumption, but i t  nonetheless underlies the cost 
comparison. Mr. Dale Teel, of Enstar, continues to advise, in the 
strongest terms, that Cook In le t  gas supplies should not be depended 
upon fo r  power generation beyond the mid 1990's. You may want to speak 
with him to gain in s igh t into his view of the future .

With respect to Cook In le t  gas prices , the recent Enstar contracts 
provide an extremely valuable data point in the forecast of gas value. 
Previously contracted supplies w i l l  be exhausted by the time Watana 
could come on l in e  in 1993. Therefore, the pertinent price fo r  evaluat­
ing Susitna is  the marginal value of new supplies . I have no reason to
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believe that the recent Enstar contracts are other than accurate ind ica­
tors of the present day marginal price of Cook In le t  gas. The Alaska 
Power Authority's review of the contracts and our discussions with 
Mr. Teel lead us to the conclusion that the 1993 price of Cook In le t  gas 
delivered to Anchorage Municipal Light & Power (ML&P), in 1982 do lla rs  
and excluding any escalation between now and 1993, is  about $3.00. This 
f igu re  is  arrived at by adding the severance tax (0.06/MCF), the de­
l iv e ry  system fixed charges (0.30/MCF) and the demand charge (0.35/MCF) 
to the base price of $2.32/MCF. The estimates of severance tax and de­
l iv e ry  system cost were provided by Mr. Teel. He was also the source of 
the forecast as to when the demand charge would go into effect (1990).

I f  an e lec tr ic  u t i l i t y  manages to negotiate an equa lly  attractive 
contract and is  able to burn the gas closer to the f ie ld  than can ML&P, 
at least a portion of the de livery costs could be e lim inated . Of 
course, that would mean increased e lec tr ica l transmission f a c i l i t i e s .

The Susitna F e a s ib i l i ty  Report uses a 1993 cost of Cook In le t  gas 
(1982-dollars) of S3.03/MMBTU. Thus, the indicated cost based on the 
Enstar contracts would be v i r t u a l ly  identical to the f e a s ib i l i t y  study 
estimate, as long as there is  no real escalation in the gas prices 
between now and 1993. I f  there is real escalation over the next decade, 
Acres' estimate would prove too low; i f  there is de-escalation, the 
opposite would be true.

With th is  f a i r l y  close agreement on i n i t i a l  year prices between 
forecasted values and costs recently contracted, I agree with you that 
the expected price escalation is  probably more important than the 
i n i t i a l  p r ice . Acres assumed several escalation rates. In the low 
case, the price was assumed constant at $3.00/MMBTU throughout the study 
period ( i . e . ,  no esca la t ion ) . The high case escalation rate was set at 
f iv e  percent to the year 2000, two percent fo r the next decade aid zero 
thereafter. The resu lt ing  set of long-term system costs are presented 
in the F e a s ib i l i t y  Report.

I am not privy to industry expectations that the Enstar contracts 
w i l l  serve as a c e i l in g  fo r future price agreements. Please transmit 
any such infc*mation so that we can take i t  into account in our 
p lann ing .

At my ins istence, the F e a s ib i l i t y  Report has been prepared to re­
f le c t  and h ig h l ig h t  the uncertainties and risks associated w ith both 
proceeding and not proceeding with the Susitna Project. Pages 46-49 of 
the March 1982, Summary Report o ffe r  a v iv id  presentation of the sensi­
t iv i t y  of the economic evaluation to assumptions d if fe ren t  than those 
that were assumed as the base case. Section 18, Volume 1 of the 
F e a s ib i l i t y  Report provides more d e ta i l .

Your le t te r  goes on to ask fo r  economic (net benefits ) and f inan­
c ia l (yearly  cost of thermal power) calculations based on actual costs
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ava i lab le  in Alaska. With respect to the la t t e r ,  the actual generation 
cost ( f u e l ,  O&M and new. cap ita l investment) facing the u t i l i t i e s  when 
Watana goes into operation is a very c r it ic a l  number in formulating the 
finance p lan . The estimate is  very dependent on in f la t io n  over the next 
decade and is  also sensit ive to the rate of demand growth. The f i r s t  
year a lte rnat ive  cost facing the u t i l i t i e s  is one of several items that
must receive period ic review.

You suggest that the market value of a fuel is  not a function of
the price i t  could bring in  the Far East, b"t rather the price the
Alaskan producers are w i l l i n g  to se ll  i t  fo r . Why would the producers 
want tc se ll the fuel lo c a l ly  at a price less than could be received 
from exporting? As long as the net-back procedure is performed properly 
and cost estimates are reasonably accurate, the procedure should y ie ld  
good fuel price forecasts. I f  there is no interested overseas buyer, 
than the estimated market price should re f lec t that s itua t ion . I f  the 
forecast of world demand and markets proves incorrect and an export 
opportunity turns out not to e x is t ,  then the Alaskan production cost 
would become the con tro ll in g  p r ice .

To summarize, the net-back export price is the appropriate yard­
s t ic k , but i t  is admittedly d i f f i c u l t  to estimate world market condi­
tions a decade and more into the future . The lowest price at which 
Alaskan fue ls  could possib ly be valued is  the local cost of production.
I w i l l  include a s en s it iv ity  test where production based fuel costs are 
used fo r  those fuel types where there is presently no established 
markets.

B atte l le 's  RED model for R a i lbe lt  load forecasting has now been 
transferred to the State, under the custodianship of the D iv is ion of 
Energy and Power Development. Rather than h ire  Batte lle  to exercise the 
model fo r a forecast update, the project team w i l l  be using i t  d ire c t ly . 
By so doing, we w i l l  be 3ble to provide the necessary coordination of 
the forecasting and project evaluation to sat is fy  Federal Energy 
Regulatory Commission (FERC) requirements and can e lim inate an extra 
p layer . The updated forecasts, l ik e  those prepared by B atte l le , w i l l  
show the s e n s it iv ity  of demand to varied prices. They w i l l  also
incorporate actual 198?. demand in the h is to r ic a l base.

You are correct that tho Susitna license app licat ion  w i l l  be sub­
mitted to FERC th is  month. t w i l l  have had the benefit of FERC and
agency review and w i l l  be more thorough as a consequence. I t  w i l l
incorporate much of the results of the 1982 f ie ld  season and w i l l  be 
accompanied by Alaska Department of Fish and Game's (ADF&G) 1982 data 
report. I t  w i l l  represent the largest amount of environmental informa­
tion ever assembled fo * a FERC license app lica t ion .

The "need fo r power" sections of the app licat ion w i l l  present the 
same ana ly t ica l tools fo r  load forecasting and project evaluation that 
are contained in the F e a s ib i l i t y  Report. The app licat ion  w i l l  also



Senator Vic Fischer
February 10, 1983
Page 4

include the sens it iv ity  testing methodology of the F ea s ib i l i ty  Report 
and the f u l l  range of sen s it iv ity  test resu lts . As the license proces­
sing proceeds, the Power Authority, w i l l  be transmitting pe r iod ica l ly  
updated load forecasts, fuel price assumptions and revenue projections. 
The FERC s ta f f  can be expected to c r i t ic a l l y  review these and develop 
th e ir  own independently.

The FERC s ta f f  w i l l  i n i t i a l l y  concentrate on understanding and 
evaluating the ana ly t ica l too ls ; only then w i l l  FERC turn to the actual 
evaluation of the project i t s e l f .  By that time, the update presently in 
progress should be complete. FERC is well aware of the changing outlook 
fo r  Alaskan revenues and is sensit ive to the ir  impact on demand.

As you consider the merits of the Susitna Project, i t  might be 
he lpfu l to keep in mind that only the second phase, Devil Canyon, is  
predicated on ioad growth. The Watana phase is being planned to d is ­
place thermal generation and can be u t i l iz e d  from it s  f i r s t  day of op­
erat ion . Of course, the finance plan must resu lt ir, competitive power 
costs to support th is  approach.

I hope I have adequately responded to your questions.

Attachment: Vic Fischer's le t te r  dated January 20, 1983

cc: Governor B i l l  Sheffie ld
Richard Lyon 
Charles Conway 
Robert Weeden 
John Schaeffer 
Peter McDowell 
Ray LaRusso 
Henry Chen 
Jane Drennan

Sincerely,
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EXECUTIVE SUMMARY

The potential of new Alaskan hydroelectric and tidal power pro­
jects to provide large amounts of electrical power suggests thac such 
hydroelectric capacity might serve as a magnet for industrial develop­
ment and would help expand Alaska's economy. To assist the Office of 
the Governor in evaluating the potential for industrial development in 
Alaska based on inexpensive power, SRI International has reviewed 
available information on the proposed hydroelectric and tidal power 
projects and examined the issues related to an Alaskan location for a 
group of identified electrically intensive industries.

In addition to addressing particular industrial segmei «, SRI has 
examined other nonindustrial uses for low-cost electrical taiergy. These 
include electrification of the Alaskan Railroad, the possibility of an 
intertie to electrical grids in the lower 48 states, and expansion of 
electric space heating.

To determine the scope and timing of the proposed facilities, SRI 
used several studies on electric power development in the Railbelt 
region of Alaska. These include:

• Preliminary Assessment of Cook Inlet Tidal Power (Acres 
American/Governor's Office).

• Susitna Feasibility Study (Acres American/Alaska Power 

Authority) (Final Draft).

« Railbelt Electric Power Alternatives Study-(Battelle Northwest 
Laboratories/Governor's Office) (Comment Draft).

a Energy Intensive Industry for Alaska (Battelle Northwest 

Laboratories/Division of Energy and Power Development).

•  Various feasibility, engineering, and design studies on the 

Railbelt region by the Alaska Power Authority.

• Economic Development in Alaska— A Sectoral Analysis (Arthur D. 
Little/Alaska Department of Revenue).

In reviewing these studies of the Susitna hydroelectric and Cook 
Inlet dal power projects, SRI collected data by project and in total 
for tho following factors:



(a) Project location, likely completion date, power output, and 
other relevant system characteristics.

(b) Estimated project cost range.

(c) Forecast of service area demand.

(d) Estimated electric power price based on a, b, and c above.

(e) Nonutilisod or surplus power availability through 2010, 
including a definition of "surplus" power and analysis of the 
impact of load growth on surplus power availability over time.

(f) Surplus or nonutilized power price ranges, including four
cases: 100% market financing, 50% market financing and 50%

state grants, 100% state loans with the rate of return equal 
to the inflation rate, and 100% state grants. The effect of 
potential wholesale and retail rate structures on surplus 
power price ranges was considered.

In addition, to place the hydroelectric and tidal power projects in 
perspective, SRI tabulated information about hydroelectric and other 
electric power developments worldwide that affect Alaska's competitive 

position compared to alternative industrial locations.

After reviewing the reports listed above, SRI concludes that for 

many of the proposed financing methods and demand scenarios, Che 

projected capacities and price of power of electricity from the Susitna 
and Eagle Bay projects will not be major incentives for electrically 
intensive industries to locate in the Railbelt region.

Energy projects are usually phased to balance supply with expected 
demand. Significant quantities of nonutilizt i power are unlikely to be 
available as an inducement for industry to Locate in Alaska unless the 
state chooses to adopt a construction schedule and plant mix that result 
in excess capacity.

More importantly, even though the annual operating costs of these 
projects may be low relative to alternative power sources, the high 
carrying costs associated with the initial construction of these pro­
jects, financed at prevailing interest rates, will offset such savings. 
As a result, unless the state is able to obtain low interest rates or 
provide the majority of capital costs at no or very low interest rates, 
the coat of excess power, even if available, will not be sufficiently 
low to attract industry.

Table 1 summarizes the pertinent dcta of the reviewed reports and 

to indicate the likely completion dates. The actual completion dates 
will depend on the demand for electric power and the potential for 
financing the projects.

i v



Table 1

CHARACTERISTICS OF HYDROELECTRIC AIID TIDAL POWER PROJECTS

Project Location 

Hydroelectric 

Susitna— Watana 

Subtotal 

Susitna— Devil Canyon 

Total

Earliest

Completion Date, Installed Energy 

Medium Demand Forecast Capacity (HW) (CKi)

1993

2002

680

600

Capital Costa 

(billion 1682 ()

(3.667

(1.670

Projected 

Electricity 

Cost 

(rail ls/kWti)

Forecasts for 

Nonutilized 

Energy, 

2000-2010 (CWh)

Medium

Demand

Lou

Demand

900-1,300

1,280 6,790 (S.117 58

Tidal

Eagle Day

Directly usable power 

Available power for retiming

2010 1,660 6,000

1,600

2,600

(3.825? 68

121

79

6,000 6,000

^Actual costs uill include any additional interest to finance each project. 

?l)oea not include any costa for retiming or storage.
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To identify potential industries chat might be attracted to ‘.laska 
by the long-term availability of inexpensive electrical energy, aRI 
compared U.S. Department of Commerce data on the value of purchased; 

electrical energy with the value of shipped product for over 960 4-digit 
Standard Industrial Classification (SIC) code industries.

The screening process identified nine industries that r>ight benefit 
from inexpensive power. Four are in Category I, for which electricity 
coats exceed 10Z of product value. Two are in Category II, for which 
electricity costa are between 5Z and 10Z of product value; these were 
combined with three in Category III, for which total energy ccats are 
greater than 10Z of product value and electricity may be substituted for 
thermal energy sources.

In addition to the Category I, II, and III industries retained for 

further screening, four other potential large-scale electrical energy 
uses were considered as specified in the statement of work. Tne lilst of 
industries and "other industrial applications" evaluated are listed in 
Table 2.

Of the nine potential candidate industries and four additional 
application areas considered, only residential space heating and pro­

cessing of certain primary metals are likely to take advantage of the 
low—cost power in the Railbelt region. Expanded space heating usage has 
the best potential to utilize any excess power produced in Cha Rai'lbelt. 
Investment in an aluminum plant appears to be likely only if the con­
struction costs of the hydroelectric projects are subsidized by the 
state, and then it is questionable that there will be sufficient excess 
power available to serve a single "world-class" plant. A’thnn^h the 
tidal project might provide sufficient power, the power L c :m this pro­
ject will not be tow cost. Other metal processing plants are likely to 
be considered only if feedstocks are found in Alaska. The construction 
of an intertie with the Lower 48 does not appear:to be cost-effective 
without state grants to finance the power projects, but there is no 
rationale for Alaska to subsidize power delivered to other states.

SRI's findings are predicated on 10Z interest rates, continued high 
Alaskan labor costs, and little real increase in petroleum prices during 
the next 25 years.

The major findings of the study are:

• The cost of power from the Susitna project will not be
competitive without a very substantial state subsidy, in Che 
form of either grants or subsidized interest rate (until the 
capital cost obligation is paid off in .^010) •

■ The Cook Inlet project will not produce pow< ? at competitive 
rates because of the intermittent nature of tidal power.



T a b le  2

INDUSTRIES AND OTHER INDUSTRIAL APPLICATIONS EVALUATED 
AS POTENTIAL LARGE USERS OF RAILBELT ELECTRICAL POWER

Category I

• The Aluvainum Industry (SIC 3334, Primary Production Aluminum)

• The Chlor-Alkali Industry (SIC 2812, Alkalies and Chlorine)

• Industrial Gases (SIC 2813, Industrial Gases)

• Ferroalloy and Miscellaneous Metal Alloy Production (SIC 3313, 

Electrometallurgical Products)

Categories II an. Ill

• Pulp and Paper Industry (SIC 2661, Building Paper and Building 
Board Mills; 2611, Pulpmills; and 2621, Papermills, Excluding 
Building Paper)

• Cement Industry (SIC 3241, Hydraulic Cement)

• Chemical Industry (2719, Industrial Inorganic Chemicals, NEC)

• Primary Metals Industry (SIC 3339, Primary Smelting and Refining 
of N o n f e m u s  Metals, NEC; SIC 3333, Primary Zinc)

• The Fertilizer Industry (SIC 2d73, Ammonia Production, 
Nitrogenous Fertilizers; 2874, Phosphate Fertilizers)

Other Applications

• Agglomerations of Small Industrial Facilities

• Residential Space Heat

• Electrification of Alaskan Railroad Intertie with the Lower 48

• Intertie with the Lower 48.



» There is noc likely to be excess power available from Susitna 
alone unies3 the Alaskan economy stagnates or declines.

• There is unlikely to be sufficient excess power to serve a 
single world-class aluminum plant.

«i Other than aluminum, electrically intensive industries are
unlikely to derive sufficient- cost savings from subsidized power 
to consider an Alaskan site on the basis of low-cost electricity 
alone.

• The availability of low-cost power might improve the economics 
of processing materials, provided the major feedstocks are 
native to Alaska.

• Without a tiered rate structure to discourage use for 
residential spa' s heating, subsidized power is likely to 
increase electric space heating use sufficiently to absorb any 
excess power from the Susitna project.

• The relatively high state corporate income tax is a barrier to 
industrial development in the state.

• Although the SRI study is predicated on stable energy prices 

through 2002, the findings of the study are not greatly affected 
by an increase in fuel prices of 50Z, since transportation cost*i 
will escalate commensurately.

v i i i
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I PROPOSED RAILBELT HYDROELECTRIC AND TIDAL POWER PROJECTS

The potential of new Alaskan hydroelectric and tidal power pro­
jects to provide large amounts of electrical power suggests that suich 
hydroelectric capacity might serve as a magnet for industrial develop­
ment and would help expand Alaska's economy. To assist the Office of 

the Governor in evaluating the potential for industrial development in 
Alaska based on inexpensive power, SRI International has reviewed 
available information on the proposed hydroelectric and tidal power 
projects and examined the issues related to an Alaskan location for a 
group of identified electrically intensive industries.

In addition to addressing particular industrial segments, SRI has 

examined other nonindustrial uses for low-cost electrical energy. These 
include electrification of the A.l^skan Railroad, the possibility of an 

intertie to electrical grids in -.ae lower 48 states, and expansion of 
electric space heating.

To determine the scope and timing of the proposed facilities, SRI 
used several studies on electric power development in the Railbelt 
region of Alaska. These include:

• Preliminary Assessment of Cook Inlet Tidal Power (Acres 
American/Governor's Office)

• Susitna Feasibility Study (Acres American/Alaska Power 
Authority) (Finnl Draft)

• Railbelt Electric Power Alternatives Study (Battelle Northwest 
Laboratories/Governor's Office) (Comment Draft)

• Energy Intensive Industry for Alaska (Battelle Northwest 
Laboratories/Division of Energy and Power Development)

• Various feasibility, engineering, and design studies on the 
Railbelt region by the Alaska Power Authority

• Economic Development in Alaska— A Sectoral Analysis (Arthur D. 
Little/Alaska Department of Revenue).

In reviewing these studies of the Susitna hydroelectric and Cook 
Inlet tidal power projects, SRI collected data by project and in total 
for the following factors:

1



(a) Project location, likely completion date, power output, and 
other relevant system characteristics.

(b) Estimated project cost range.

(c) Forecast of! service area demand.

(d) Estimated electric power price based on a, b, and c above.

(e) Nonutilized or surplus power availability through 2010, 
including a definition of "surplus" power and analysis of the 
impact of load growth on surplus power availability over time.

(f) Surplus or nonutilized power price ranges, including four
cases: 1007 market financing, 50% market financing and 507
state grants, 100% state loans with the rate of return equal 
to the inflafion rate, and 100% state grants. The effect of 
potential wholesale and retail rate structures on surplus 
power price ranges was considered.

In addition, to place the hydroelectric and tidal power projects in 
perspective, SRI tabulated information about hydroelectric and other 
electric power developments worldwide that affect Alaska's competitive 
position compared to alternative industrial locations.

The economics of the proposed hydroelectric and tidal power plants 

are highly dependent on future oil prices and lower interest rates. 
Increasing oil prices will provide more state revenue, enabling the 
Legislature to consider grants or low-interest loans. More importantly, 
increased oil prices are more likely to force electric energy costs 

higher and induce electric-energy-intensive industries to build new 
facilities in regions with low-cost electric power. Industry is also 
more likely to finance the construction of new plants if interest rates 
are low.

After reviewing the reports listed ab^ve, SRI concludes that for 
many of the proposed financing methods and demand scenarios, the 
projected capacities and price of power of electricity from the Susitna 
and Eagle Bay projects will not be major incentives for electrically 
intensive industries to locate in the Railbelt region.

Energy projects are usually phased to balance supply with expected 
demand. Significant quantities of nonutilized power are unlikely to be 
available as an inducement for industry to locate in Alaska unless the 
state chooses to adopt a construction schedule and plant mix that result 
in excess capacity.



More importantly, even though the annual operating costa of these 
projects may be low relative to alternative power sources, the high 
carrying costs associated with the initial construction of these pro­

jects, financed at prevailing interest rates,, will offset such savings. 

As a result, unless the state is able to obtain low interest rates or 
provide the majority of capital costs at no or very low interest rates, 

the cost of excess power, even if available, will not be sufficiently 
low to attract industry.

SRI International prepared Table 1-1 to 3uranarize the pertinent 
data of the reviewed reports and to indicate the likely completion 
dates. The actual completion dates will depend on the demand for 
electric power and the potential for financing the projects.

Susitna Hydroelectric Development

Project Location

The Susitna basin development plan recommended by Acres American, 
Inc., indicates that the proposed 1,280 MW Watana-Devil Canyon dam 
project is the optimum plan from an economic, environmental, and social 
point of view. The proposed plan develops! approximately 91% of the 

total basin potential.

The Susitna River system is the sixth largest in Alaska. The-main 
stream of the Susitna River originates about 90 miles south of Fairbanks, 
whuve melting glaciers contribute much of its summer flow. For more 

than 30 years, the vast hydroelectric potential of this river has been 
recognized and studied. Strategically }ocated in the heart of the south 
central Railbelt, the Susitna could bn harnessed to produce more than 
twice as much electrical energy per yaar as : sj now being consumed in the 
Railbelt. Figure £-1 illustirates the location of the proposed Katana 
and Devil Canyon J.ams.

The main Watana dam is projected to be an earth/rockfill structure 
constructed primarily with locally excavated materials. The maximum 
height of the dan above the foundation will be approximately 880 feet, 
and the crest elevation • 111 be 2,225 feet. The overall volume of the 
dam is estimated at approximately 63 million cubic yards.

The main Devil Canyon dam is currently proposed as a thin concrete 

arch structure with an overall height of 650 feet and developed crest 
length of 1,230 feet. The crest width will be 20 feet, and the base 
width at the crown cantilever will be 90 feet. The geometry of the arch 
corresponds to a two-center configuration compatible with the aaymmetric 
transverse profile of the valley. The development at Devil Canyon will 
be located at the upper end of the canyon at its narrowest -loint.

3



Table 1-1

CHARACTERISTICS OF HYDROELECTRIC AND TIDAL POWER PROJECTS

Project Location 

Hydroelectric 

Susitna— Watana 

Subtotal 

Susitna— Devil Canyon 

Total

Earliest

Completion Date, Installed Energy 

Medium Demand Forecast Capacity (HW) (CWIi)

1995

2002

680

600

1,280 6,290

Capital Costs 

(billion 1982 *)

*3.647

*1.470

*5.117

Projected

Electricity

Cost

(mills/kWh)

Forecasts for 

Nonutlliced 

Energy, 

2000-2C10 (GWh)

Medium

Demand

Lou

Demand

900-1,100

58

Tidal

Eagle Hay

Directly usahlo power 

Available power for rutiming

2010 1,440 4,000 

I, A0I) 
2,400

*3.8252 48

121

79

4,000

^Actual costs will include any additional interest to finance each project. 

2|Kies not include any coats for retiming or storage.
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Completion Dates

The Watana rockfill dan is expected to take approximately 11 years 
to complete from the start of the access road to the testing and com­
missioning of all generating units. The earliest date that power 
production from the Watana dam could start i3 January 1993, based on 

construction of the access road beginning in early 1985 as soon as the 
Federal Energy Regulatory Conmission (FERC) license is received. The 
Devil Canyon thin arch dam will take approximately 9 years and will be 
completed by .2000 at the earliest.

Power Output

The selected Susitna Basin development plan involves the construc­
tion of the Watana dam with a 680-MW powerhouse scheduled to commence 
operation by 1993, the earliest that a project of this magnitude can be 
brought on line. The final stage involves the construction of the Devil 
Canyon dam with an installed capacity of 600 MW.

Should the load growth rate increase more slowly than the current 
medium growth forecast, then Alaska would have to consider postponing 
both Che capacity expansion proposed at Watana and the construction of 
the Devil Canyon dam to the year 2002 or later. If War.ana were delayed 
Co the late 1990s, Devil Canyon would be delayed to 2010. This slippage 
corresponds to the low load forecast with an increased level of load 
management and conservation. For actual load growth rates higher Chan 
Che medium load forecasts, construction of the Devil Canyon dam could be 
advanced to 1998.

Although this development plan is economical for a wide rang* " 
possible future energy growth rates, the actual scheduling for ' 

various stages should be continuously reassessed. In addition, jm

heights and installed capacities should be considered r e p r e s e n t  at 
this stage of project planning.

Project Coat Estimates

The total projected capital cost (1982 dollars) for the selected 
Susitna hydroelectric development project is £5.117 billion, with Wp'.ana 
costing £3.647 billion and Devil Canyon an additional £1.470 billion.
The annual operating costs are projected to be £10 million for Watana 
«ind £5.42 million for Devil Canyon— a total of £15.42 million per year. 
Other forecast financial parameters are shown in Table 1-2.

Cook Inlet Tidal Power Development

Tidal power was selected for consideration in Railbelt electric 
energy plans because the substantial Cook Inlet tidal resource is among 

the largest in the world and because of the renewable character of this 
energy resource.
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Tidal power planes typically consist of a tidal barrier extending 
across a bay or inlet that has substantial tidal fluctuations. The 

barrier contains sluice gates to admit '.rater on the incoming tide and 
turbine-generator units through which the outgoing tide passes to 
generate power. Tidal power is intermittent, requiring a power system 
with an equivalent amount of installed capacity capable of cycling its 
output. Hydroelectric plants and/or energy storage facilities (pumped 
hydro, compressed air, storage batteries) could be used to regulate the 
power output of the tidal facility.

Project Location

The Acres American study, "Preliminary Assessment of Cook Inlet 
Tidal Power" (September 1981), evaluated three tidal power plant alter­
natives, identifying Eagle Bay in Knik A rm northeast of Anchorage as the 
most economically attractive site based on preliminary results of its 
technical evaluation. SRI analyzed the price and availability of power 
only at the Eagle Bay site because of its compatibility with Railbelt 

load projections and avoidance of some environmental problems common to 
sites farther down the Knik Arm in Cook Inlet. The other two sites, 

Rainbow and Point Mackenzie-Point Woronzof, are not included in the SRI 
comparative analysis.

Completion Date

The overall tidal project at Eagle Bay is estimated to require 10 

years to complete once the FERC license application is received. A 
license probably would not be awarded by FERC before late 1989 at the 
earliest. The process could be accelerated by performing the detailed 

design and engineering specifications (with a model of the tep- tur­
bines) during the federal license process. Although construction could 
begin as early as 2000, the State of Alaska is unlikely to undertake the 
tidal project until the Susitna project is nearing completion. The 
phasing of economic cycles, in combination with .the financial drain of 
the large capical outlays required by both tidal and hydroelectric 
projects, precludes them from being constructed concurrently. In light 

of the periodic nature of tidal energy output, the hydroelectric pro­
jects at Susitna built before the development of the Cook Inlet tidal 

basin could assist in leveling the output of a tidal generation facility 
by idling Susitna generators during tidal plant output periods. Alterna­
tively, thermal power plants could be disengaged while the tidal power 
plant was generating. However, even with Suaitr.a on line, not all tidal 
power would be used. With the Devil Canyon dam being completed by 2000 
at the earliest, the Eagle Bay project would be ready to start up by 
2010.
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FORECASTS OF SUSITNA FINANCIAL PARAMETERS!

T a b le  1 -2

Project completion date

Costa (1982 $)

Capital costs (billion $)

Operating costs 
(million i/year)

Provision for capital 
renewals*
(r. M l  ion i/year)

Operating working capital 

Reserve and contingency fund

Real rate of increase in 
operating costs

Watana

19>J

Devil
Canyon

2002

Total

$ 3.647 $ 1.470 $ 5.117

$10.0 $ 5.42 $15.-+2

$10.94 $ 4.41 $15.35

15% of operating costs plus 
10% of revenue

100% of operating coats plus 
100% of provision for capital 

renewals

1981 to 1987 1.7% per annum

1986 to 1992 1.0% per annum

1993 on 2.0% per annum

*0.3% of capital costs.
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Power Output

The planned Eagle Bay tidal plant could have an installed capacity 
of 1,440 MW and could produce about 4,000 GWh annually when the project 

is in full operation. In the Railbelt system, the value of the installed 

capacity of a ti • «il power plant operating strictly on tidal cycles cannot 

be fully realizt . The periodic nature of the tidal plant's generation 
cycle and the very substantial output of energy in comparison to the 
Railbelt demand provides a unique problem in fitting the supply to match 
the pattern of demand.

Previous tidal power studies estimated that, in theory, the energy 
output from a tidal plant must be less than 10% of the total system 
requirements for it to be directly absorbed without "retiming" of 
energy. The 4,000 GWh produced at Eagle Bay would be a 3 much as 90% of 
total system energy needs in the Railbelt projected by Battelle for the 
year 2010. SRI is not aware of any major industrial users of electricity 
that could utilize the intermittent power. Some type of retiming or 

energy storage is necessary if the full tidal power plant output is to 
be absorbed effectively.

If the energy u s a U e  in the system is defined as that portion of 

the tidal power plant production that meets system demand, the usable 
portion varies from about 30% of the total energy produced in summer 

months, to about 35% in the spring and fall months, to more than 50% in 
the winter months. Overall, about 1,600 GWh, or 40% of the Eagle'Bay 
plant total o*’ 4,000 GWh, can be classified as directly usable in the 
system.

Becauoe of the magnitude of the directly unusable energy— about 

2,400 GWh— three options should be considered to increase utilization of 
the ti.al power: (1) installation of an energy storage system designed
to balance the tidal fluctuations, (2) providing a balancing power 
supply source, or (3) attracting an industrial base to take advantage of 
unretimed tidal output. The pena/.ty for not using the full r itput of 
tidal power is major. The cost of the usable energy goes up by a factor 
of 2.5 at Eagle Bay if the unretimed and directly unusable energy is not 
utilized.

Project Cost Estimates

Cost estimates for the tidal project of Eagle Bay are taken from 
the study prepared by Acres American. The Eagle Bay project iB expected 
to have a capital cost of $3,825 billion (1982 dollars), which does not 
reflect the additional costs for retiming or any other costs associated 
with integration of the intermittent phased oui:put pulses r.f tidal power.

9



II RAILBELT FORECASTS OF ANNUAL PEAK LOAD AND ELECTRIC 
ENERGY REQUIREMENTS

Historical Electricity Demand Profiles

Between 1940 and 1978, electricity sales in the Railbelt grew at an 
average annual rate of 15.2%, roughly twice the national average. How­
ever, the gap between national and Alaskan energy consumption has been 
narrowing due to the maturing of the Alaskan economy. Growth in the 

Railbelt has exceeded the national average for two reasons: the popula­

tion growth in the Railbelt has been higher than the national rate, and 
the proportion of Alaskan households served by electric utilities was 
initially lower than the U.S. average so that some growth in the number 
of customers occurred independently of population growth.

The 1980 annual energy requirement of the Railbelt utility system 
was estimated to be 2,790 GWh and the peak demand 515 MW. Near-term 
future demands can be satisfied by the existing generating system, the 
committed expansion at Bradley Lake (hydroe?.ectric), and the combined- 
cycle (gas-fired) plant at Anchorage. These facilities are expected to 
meet the demand until 1993, provided an Anchorage-Fairbanks intertie of 
adequate capacity is constructed.

Demand Forecasting

The feasibility of a major hydroelectric project depends partly on 
the extent to which the available capacity and energy are consistent with 

the needs of the market to be served by the time the project comes on 

line. Therefore, load forecasts are a most important factor in selecting 
Che type and timing of generation units.

The Battelle Northwest 3tudy, "Railbelt Electric P wer Alternatives 
Study" (February 1982), produced forecasts of annual el sctric energy and 

puak electric demand requirements for the Railbelt region and its three 
principal load centers: the Anchor3ge-Cook Inlet area, the Fairbanks-
Tanana Valley area, and the Glennallen-Valdez area. These forecasts are

designed as internally consistent estimates of power needs that take into

account the following effects on the Railbelt region:

• Future economic and population growth.

• Future changes in the age, size, and er > jy-use characteristics 
of households.

• Future growth in commercial building stock.

• Future price and availability of fuel oil, natural ga-, and wood.
• Cost of power from specific combinations of conservation and 

electrical generation that could be used to meet power demands.



• Public policy actions directly affecting energy demand or the 
cost of power.

• Poseible new major uses of electric power, such as industrial 
use in manufacturing.

Because groups of these factors may interact in complex w a y 3 to 
produce a rar.ge of possible (but not equally plausible) forecasts, com­
puter models of the interaction process were developed to determine how 
these factors individually and jointly affect demand estimates. The 
models, together with certain key assumptions concerning Alaska's econo­
my, Alaskan public policy, and world prices for fossil fuels, produced 
contingent forecasts of electricity upland at 5-year intervals beginning 
from 1980. The demand forecasts were used as the basis for power plant 
planning in the Battelle study.

The forecasting process consisted of two steps: (I) combining sets
of consistent economic and policy assumptions (scenarios) with economic 
models from the University of Alaska Institute of Social and Economic 
Research (ISER) to produce forecasts of future economic activity, popula­
tion, and households in th.'< Railbelt region and its thraa load centers; 

and (2 ) combining these forecasts with data on current end uses of elec­
tricity in the residential sector, data on the 3ize of the Railbelt com­
mercial building stock, data on the cost and performance oc conservation, 
assumptions concerning the future prices of electricity and other fuels, 
and future new uses of electricity to produce demand forecasts.

Specifically, three basic scenarios for private economic activity 

and state spending were combined to give three overall economic scen­
arios: (1) high private economic activity and high state spending (high
economic growth case); (2 ) medium private economic activity and medium 
state spending (medium economic growth case): and (3) low private econom­
ic growth and low state spending (low economic growth case). Increased 
industrialization and unsustainable 3tate spending were investigated by 
Battelle but are not included in the three major'-growth scenarios. The 
Battelle forecasting model, the Railbelt Electric Demand (RED) model, is 
based on the linkage between economic growth scenarios and electricity 
consumption.

Peak demand and jnnual ene ,’gy forecasts for the low, medium, and 
high economic growth cases, as developed by Battelle, are presented in 
Table II-l.* The medium growth scenario is established in the Battelle

*Note that the forecasts used by Acres American, Inc., in the Susitna 
hydroelectric project were initial p.-ojections derived from December 
1981 computet runs of the various scenarios. The final forecasts pro­

duced in February 1982 by Battelle are approximately 20% lower. The 
result is that the Acres American low growth case corresponds to the 
latest 3attelle medium growth forecast.
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study as the base-case. The projected annual growth rate in base-case 
demand for electric energy is approximately 3.0% between 1980 and 2010, 
for an increase in per capita use of approximately 0.9% per year.
Demand in the low economic growth case increases at 2.2% per year. 

Demand in the high economic growth case shows an average increase of 
4.3% per year. The corresponding Railbelt system peak load (expressed 
in megawatts) corresponds basically to growth rate3 in annual energy 
demand.

Table II-l

PEAK DEMAND AND ANNUAL ENERGY REQUIREMENTS FOR THE LOW, MEDIUM, 

AND HIGH ECONOMIC GROWTH CASEE*

Low Economic 
Growth

Medium Economic 
Growth

High Economic 
Growth

Peak Energy Peak Energy Peak Energy
Year (MW) (Gwh) (MW) (Gwh) (MW) (Gwh)

1980 520 2,550 520 2,550 520 2,550
1985 620 3,030 640 3,140 670 3,240
1990 800 3,850 880 4,260 1,060 . 5,414
1995 840 4,060 990 4,880 1,180 6,060
2000 820 3,990 1,020 5,030 1,230 6,380
2005 870 4,280 1,090 5,420 1,440 7,430
2010 1,000 4,940 1,260 6,260 1,760 9,010

The peak demand and annual energy requirements in this table do not 
assume a subsidy of the electric rate. The demand for electricity 
would increase if rates were subsidized.



Ill ELECTRIC POWER PRICE RANGES

Susitna Project

Electricity cost estimates depend directly on the ability to 
correctly forecast electricity demand. If electricity consumption drops 

by one-third, the cost per kilowatt-hour more than doubles. As the. unit 
price of power increases (decreases), consumption rates tend to decrease 

(increase). This elasticity of demand for electric power has proven to 
be a major factor in the economic health of domestic utilities.

Clearly, to assure an economical match between electricity production 
and consumption, the timing of a major project like Susitna and the cost 
of power are extremely critical. The issue of full utilization of 
Susitna capacity is complicated by the present system of decentralized 
independent utilities which can be expected to bargain for rates no 
higher than the cost of energy from the besr thermal option available to 
them.

Unless Susitna is completely financed by the state, residual bond 

financing will be required, at interest rates determined by complex 
political and economic forces. Acres American developed a financing 

plan based on interest rates of 10% to 12% to arrive at estimates of 
project financing characteristics. Analysis of this plan indicates that 

the costs of supporting the Susitna project on a 100% market-financed 
basis are higher than its projected revenues during the early years of 

the project. The cost of 100% market financing would result in electric 
rates which vary over time but are 9 to 15 times the level that would 
result from 100% state grants. These multiples result from high 
debt-servicing costa associated with the 100% market-financed scenario.

Tabl III-l illustrates overall power costs, and the fraction of 
those costs attributable to operational costs and debt servicing for the 
four basic scenarios under consideration for the year 1995 (2 years 
after Watana's earliest power production), 2003 (2 years after Devil 

Canyon's earliest power production), and 2010 (at which point Susitna 
power costs should be relatively level). Price ranges were taken 

directly from published Acres American financial data, except for the 

100% stat*- loan scenario. The power price for this scenario was 
calculated from yearly plant expenses in the absence of capital cost 
debt servicing as determined by the 100% state grant case, and from 
debt-servicing data used in the 100% market-financed case.

With 100% state grants and a total capital cost of $ 5.1 billion (in 
1982 dollars), the price for hydroelectric power of $.01 per kWh would 
be very competitive worldwide. This plan represents the simplest 
financing option.
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Scenario

ELECTRIC POWER PRICE RANGES 
(Mill/kWh, Constant 1982 Dolla.s)

T a b le  I I I - l

Amount of 
Power Cost 

Attributable to
Annual

Operational

Total Cost
1995 2003 2010 1995 2003 2010 1995 2003 2010

100X state grant N/A N/A N/A 8.24 8.84 8.35 8.24 8.84 8.35

100Z state loan 78.47 49.05 26.72 8.24 8.84 8.35 86.71 57.89 35.07

50Z market financing 
50Z state grant

47,14 51.06 25.11 8.24 8.84 8.35 55.38 59.90

/

33.46

100% market 112.10 70.07 38.17 8.24 8.84 8.35 120.34 78.91 46.52
financing

Assumed constant for all scenarios; see Table II-l. 

Source: Acres American Susitna Feasibility Study'

A
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If Susitna is built with 100% state grants, the implication is that 
only the relatively small annual costs necessary for successful opera­
tion would be charged as the cost of output. The energy developed by 
Susitna would thus be supplied to utilities at a fraction of the cost of 
power from alternative sources. It has been assumed that no financing 
or marketing proolems will exist for this case. The major problem may 
be arriving at an equitable allocation of the low-cost power among the 
consuming utilities whose normal demand may well exceed the supply of 
heavily subsidized power. The 100% state grants case would result in 

rates of about $.01/kWh (in 1982 dollars), which are comparable to but 
slightly lower than the $.0125 industrial rates for Le Grande Complex in 
Canada.

Another possible scenario is for the state to provide 100% of the 
capital costs in the form of a state loan to be repaid ar. an interest 

rate based on inflation. Assuming repayment at an average interest rate 
of 7%, this scenario would result in a rate of $.09/kWh in 1995, which 
decreases to $.035/kWh by 2010 (in 1982 dollars). If the state provides 
about half ($2.3 billion) of the capital costs as a grant, with the 
remaining portion being market financed, the electric rate would vary 

from $.05/kWh in 1995 to $.06 in 2003 and then decrease t> $.033/kWh by 
2010, somewhat higher than the current industrial rates in the Pacific 
Northwest. This rate is fractionally lower Chan the state loan case, 
reflecting the effect of the $2.3 billion grant. If the Susitna hydro­
electric project is 100% market financed, then the rates would be 
$.12/W.h in 1995, decreasing to $.08/kWh in 2003 and $.046/kWh by 2010.

Cook Inlet Tidal Project

As illustrated in Table III-2, estimated production costs of an 

unretisned tidal power facility ($.048/kWh) would be competitive with 
principal alternative sources of power, such as coal-fired power plants, 
but thi3 cost can be realized only if all the available power could be 
used effectively by a specialized industry established to absorb the 
predictable but cyclic output of the plant. Alternatively, if it is 
assumed that only the portion of the power output that could be absorbed 
by the Railbelt power systems could be classified as usable, the cost of 

this energy ($.121/kWh) would be extremely high relative to other power- 
producing options because only a fraction of the raw energy production 

could be used. An additional alternative would be to construct a re­
timing facility, such as a pumped storage facility. Because of the 
increased capital cost3 and power losses inherent in this option, busbar 
power coats ($.079/kWh) would still be substantially greater than for 
nontidal generating alternatives.

If the power production capability of the proposed 1,440-MW Eagle 
Bay plant were halved, using 30 instead of 60 turbines, the energy costs, 
when the excess energy cannot be used, are still relatively high.

*LeGrande Complex rates for small power users vary between $.026/kWh 
nnd $.045/kWh.
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T a b le  I I I - 2

Installed

Capacity
(MW)

1,440
720

TIDAL GENERATION ENERGY COSTS A t  Jfetftfc V t  
($/kWh)

Production 
Cost of 

Unretimed 
Energy

.048

.058

■flag* ,
teaM  u c u s

a s u m

.0*7

••• -‘A
.079
.076

♦Assumes a 3% real ri.Ce of return on the capital i

Source: Preliminary Assessment of Cook Inlat TirfAl I

Report, Acres American, Incorporated, s « p e « M r  m v .



IV AVAILABILITY OF NONUTILIZED POWER THROUGH 2010

Nonutilized power can be the result of seasonal variations, 
insufficient demand in the short term (3 to 5 years), or long-term low 
energy demand. The actual demand for electricity in the Railbelt varies 
seasonally. The capacity of new generation facilities is designed to 
meet peak loads, even if some surplus capacity results during certain 
time periods. Little can be done with short-term excess capacity when 
the normal demand growth will consume it within a few years. Only long­
term surpluses of a generation system like the Susitna hydroelectric or 
the Eagle Bay tidal project would have the potential for attracting 
electrically intensive industry. These industries require reliable 
energy sources at low cost for periods exceeding 10 to 15 years.

According to Table 1-1, in their final configuration the proposed 

Susitna hydro projects at Watana and Devil Canyon are expected to pro­

duce 6,790 GWh of energy annually. Under the Battelle-derived medium 
demand electric energy forecast, all of this energy will be consumed 
through normal load growth and displacements of existing generation 
facilities. Nonutilized power would only become available if the low 
grcvth forecast occurs. Should the low growth scenario prevail, approxi­
mately 1,200 to 1,800 GWh of nonutilized power, when Devil Canyon comes 

on line in 2002, could then be consumed annually by electrically inten­

sive industries.

The mere availability of inexpensive electrical energy is not 
sufficient to ensure that the managers of electrically intensive indus­
tries will elect to locate new facilities in Alaska. Companies are 
reluctant to invest the required capital in a new-plant to take advantage 
of inexpensive electric, energy if large quantities of electricity cannot 
be guaranteed beyond 10 to 15 years. For example, the Acres American 
report states that even under their medium demand scenario som® Susitna 

energy output (about 350 GWh) will not be used during the summer in 2010 
(medium demand, summer). This seasonal energy output could be available 

to industry in the summer months. However, since most manufacturing pro­
cesses require year-round operation, this power would not be attractive 
to most industries and cannot really be classified as a "surplus." In 
addition, the projected cost of the power from the unsubsidized facility 
is high when conpared to other large hydroelectric power facilities like 

Le Grande Complex in Canada. If the state provides 100% of the capital 
for the project and does not expect any return on capital, then the cost 
of electricity will be very low, but this lower rate is likely to in­

crease domestic demand significantly, resulting in little power availa­
bility for industry.
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If Che proposed Eagle Bay Cidal power facility is approved, 
construction is expected to begin after 2000, when the Susitna project 
is about ready to go on line. This schedule would most effectively use 
Alaskan labor supply and is not likely to overtax Che Alaskan economy.
The required 10 years of construction would bring thi tidal-generated 
power on line in 2010 or 2012. Even for the medium demand forecast, 
very little if any Eagle Bay output is expected to be required in 
2010-2012. All of the output of this facility could be available, 
therefore, for additional industrial consumption. Because the genera­
tion of tidal power i3 intermittent, the energy produced will be in 
excess of the demand at certain periods, resulting in power that is not 
directly usable by the power grid without a large energy storage facility 
for retiming. The additional costs for retiming would make Che project 
uneconomical. If only the directly usable power is included in the 

overall project, the cost for Eagle Bay power is estimated at $0.12/kWh.

Optimum economic use of the Watana and Oevil Canyon hydroelectric 
plants requires that they be operated as close as possible Co full 
capacity. Large users of electric power could be offered blocks of 
power at a reduced rate to encourage full utilization of the capacity of 
tho dam with maximum payback on the high capital costs and fixed 
operotion and maintenance.

Potential for Nonutilized Electric Power

/
By comparing the forecast of system demand for the Railbelt with 

the energy deliveries from Susitna and Eagle Bay, the projected quantity 
of nonutilized electric power can be derived. The medium forecast of 
system demand and capacity i s  used as the base case in most of the 
studies that v«*'a compared. This comparison is shown in Figure' IV-1 for 
both the medium and low case scenarios used by Acres. The wholesale 
energy cost from the hydroelectric and tidal plants is assumed to be 
less than the cost of the best thermal option and also less than the 
avoided operating cost3 of electricity supplied "by existing equipment so 
that existing facilities are displaced. These assumptions would result 
in Railbelt utilities purchasing the majority of tf'.eir power requirements 
from the hydroelectric and tidal projects. If the wholesale energy coat 
from the hydroelectric and cidal plants is not competitive with the cost 
of the thermal options, then there is little justification to undertake 
the large water projects. If the wholesale price is substantially less 
than the thermal alternatives because of financing subsidies, then the 
quantity of nonutilized power (excess capacity) would decrease as a 
higher "normal" demand consumes the lower-cost energy.

Figure IV-1 compares energy demand projections from Acres and 
projected deliveries from the Susitna hydroelectric projects. When 
Watana comes on line in 1993, the total energy output would not exceed 
the expected demand. No surplus is expected to be available for large- 

scale industrial usage, at least until Devil Canyon comes on line in
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2000-2002. Under Che medium growth forecast, little if any nonutilized 
power would be available. However, the low range forecast projects Chat
1,200 to 1,800 GWh of energy would be available annually for at least 10 
years.

If Che Eagle Bay tidal power plant comes on line in 2010, Chen the 
complete output of the project would be available for industrial use in 
the near terra, although only 1,600 kWh would be directly usable.

The State of Alaska and the Corps of Engineers are considering two 
additional hydroelectric projects, Chackachamna and Bradley Lake. 
Chackacharana would be completed no earlier Chan 1995; its installed 
capacity of 330 MW would produce 1,500 GWh of energy annually. The 
90-MW Bradley Lake project, which could be completed in 1988, would 
produce 350 GWh of energy annually. This plant has a 90-MW base load 

and 135-MW peak load capacity. By 1995 these plants would make an 
additional 1„850 GWh available for industrial use.

Fiscal Crisis Scenario

The varicus scenarios that have been discussed assume that any non­
utilized or excess power capacity above normal reserve margins is Che 
gene-al result of a conscious decision to build such capacity for attrac­
ting industry and chat massive excess capacity will not occur uninten­
tionally. One additional scenario that SRI was asked Co address concerns 
A worst-case fiscal crisis situation in which dams are constructed and 

evei the low growth economic projection fails to materialize. This scen­
ario is similar to the situation in which the utilities Chat make up the 
Washington Public Power Supply System found themselves when building 
what turned out Co be excess nuclear capacity. They were forced to 
terminate at least two plants of five under construction, one of which 
was more Chan 24% complete. Under Che fiscal crisis scenario, Che state 
would have approximately 3,800 GWh available to attract industry.

In all financing scenarios except the 100% state grant, the ability 
or nonability to repay financing debt h a B  serious consequences. In 
cases with fixed capital costs and falling demand, management is likely 
to increase power prices to maintain revenue. In any event, this 
scenario would result in an increase in Che range of power available for 
industrial development if capacity is built before the Alaskan economy 
enters stagnation or downturn.

Summary of Potential for Surplus Energy

Table IV-1 summarizes Che potential for surplus energy Chat might 
develop *n the Railbelt. The data in Che table indicate chat if all the 
contemplated projects are built and if Che Railbelt region experiences a 
low growth rate (2.2% per year), up Co 5,350 GWb of annual output could 

be available by 2010 to attract electrically intensive industries. Even 
if Che Cook Inlet and Chackachamna facilities are not built, 2,000 GWh 
of annual output could be available by 2000 if Devil Canyon is built and 
the "fiscal crisis" scenario develops.
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T a b le  IV - 1

SUMMARY OF POTENTIAL SURPLUS ENERGY*

2000

Watana/Devil Canyon1 1,300 GWh

Watana/Devil Canyon and
Cook Inlet Tidal* 1,300 GWh

Watana alone^ 2,500 GWh

Watana/Devil Canyon^ 3,800 GWh

*Without consideration of project financing. 

1Assumes Acres low demand case.

^Assumes Battelle "Fiscal Crisis" case.

2010

5,300 GWh
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V WORLDWIDE POWER PROJECTS COMPETITIVE WITH 
ALASKA'S HYDROELECTRIC DEVELOPMENT

Roughly half of Che world's hydropower potential (approximately
1,200 GW) is in developing countries. Only 10% of the potential 
projects have been developed. Tables V-l and V-2 show the status of 

worldwide hydroelectric development. Givun the large increases in oil 
prices, many previously uneconomical hydroelectric sites have become 
more attractive. Developing countries are funding hydropower surveys 
and feasibility studies to explore these possibilities, but because of 

the long lead time for such projects and high financing cost, very few 
large projects will be completed during the present decade. Neverthe­
less, about 100 GW of hydroelectric capacity are expected to be com­
pleted over the next decade in some 60 developing countries. At fuel 
oil prices of $20-$25 per barrel, hydropower costing $2,500 to $3,000 
per kilowatt of installed capacity can be competitive with oil-fueled 
steam units or large diesels. At this investment cost, assuming 
financing at 10%, hydroelectricity would cost about $0.07/kWh. Several 
sites, particularly in Canada r.nd Brazil, have projected rates of about 
$.015/kWh. With power costs of $.0125/kWh for large industrial users, 
Le Grande Complex in Quebec will be a competitor of the Railbelt for 
electrically intensive industries. Moreover, significant amounts of 
power are expected to be available for industrial use from this 

facility.

Industry is a major user of commercial energy in the developing 
world. In countries for which data are available, the industrial 

sector accounts for one-fifth to two-thirds of total commercial energy 
consumption, with an average at around 35%.

Those developing countries with relatively high levels of energy 
consumption are also major producers of the more energy-intensive 
industrial products, such as steel (Brazil, India, Republic of Korea, 
Mexico, Romania, Turkey, Yugoslavia), cement (Brazil, India, Republic 
of Korea, Romania, Turkey), ammonia (India, Indonesia, Republic of 
Korea, Mexico, Romania), aluminum (Brazil, India, Yugoslavia), pulp 
and paper (Brszil, Republic of Korea, Mexico, Romania), fertilizers 
(India, Brazil, Romania, Turkey), and chemicals (Brazil, India, 
Portugal, Romania). These countries are potential competitors of 
Alaska as industrial sites.



HYDROELECTRIC DEVELOPMENT STATUS 
(MW)

T a b le  V - l

Installed Under
Country Capacity Construction Planned

Australia (1981) 6,113 - 2,350

Argentina (1979) 3,900 3,872 33,717

Brazil (1979) 23,842 26,163 14,096

Chile (1979) 1,480 950 6,595

Venezuela (1979) 3,000 2,620 13,565

India (1979) 9,908 6,820 1,978

Indonesia (1979) 450 - 2,500

Nepal (1979) 37 90 80,000

Colombia (1979) 3,120 1,150 23,350

Iceland (1979) 3,069 - -

Honduras (1979) 69 600 * —•

Nigeria (1979) 600 1,145 1,200

Guatemala (1977) 121 600 1,635

Thailand (1977) 910 185 19,602

New Zealand (1978) 3,766 - —

Other Probable 

9,765 

8,340 

100,000 

6,781

42.000

31.000

23,600

28.000

3.000

8.000 

4,000
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INTERNATIONAL DEVELOPMENT STATUS OF HYDROELECTRIC POWER 

SITES— INSTALLED OR INSTALLABLE CAPACITY 
(MW)

T a b le  V -2

Country Operating
Under

Construction Planned
Other

Probable Total

World 402,294 122,137 247,105 457,850 1,229,386
Canada 40,810 17,522 4,050 37,397 99,779
U.S. 68,933 8 ,200 2,013 103,477 182,623

Asia and
Pacific

Australia 5,695 1,660 2,350 9,705
New Zealand 3,617 868 1,320 5,000 10,805
Nepal 36 - - - 36
Philippines 725 2,085’ - 4,778 7,588
Sri Lanka 335 - - - 335
Thailand 910 185 19,602 - 20,697
India 9,353 6,820 1,978 - .18,151
Indonesia 976 - 2,500 28,500 31,976
Malaysia 350 348 838 1,150 2 ,686

Latin America
Argentina 1,945 5,872 33,717 ■ 8,340 49,874
Brazil 19,038 26,163 14,096 44,734 104,031
Chile 1,474 950 6,595 6,781 15,800
Colombia 2,801 1,150 23,350 23,600 50,901
Guatemala 121 20 1,635 4,881 6,657
Honduras 69 - - - 69
Paraguay 265 - - - 265
Peru 1,412 488 - 37,140 39,040
Uruguay 236 1,245 20 42,520 1,926
Venezuela 2,353 2,620 13,565 0 18,538

Africa

Angola 368 80 300 9,000 9,748
Ghana 792 - 140 527 1,459
Madagascar 40 - - - 40
Mozambique 937 3,700 2,500 5,000 12,137
Nigeria 420 440 3,930 - 4,790
Zaire 1,159 289 - 32,000 33,448
Zambia 1,669 - - - 1,669

S o u r c e :  Y e a r b o o k  o E  W o r ‘. . j E n e r g y  S t a t i s t i c s , U n i t e d  N a t i o n s  ( 1 9 7 9 ) .
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VI INDUSTRIAL LOCATION DECISIONS

General

Business location decisions depend on a vrriety of site-specific 
factors, the objectives of the particular company involved, and the 
changing business environment and health of the relevant industry. 
Justification for specific facilities is an outgrowth of specific 
corporate strategies. The compelling reasons behind the search for 
new sites include:

• Expansion of existing production capacity
• New product manufacturing

• Cost reduction of production and distribution
• Expansion of market area
• Replacement of obsolete facilities.

Table VI-1 lists typical site selection criteria. Five broad 
categories— labor costs, transportation costs, utility costs, con­
struction and other occupancy costs, and tax costs— represent about 
J07. of the total geographically variable cost factors associated with 
a typical plant location 3tudy. Usually treated as recurring expenses, 
these costs are therefore annualized; their totals represent a major 
input into locational decisions by n.nst companies.

Usually a number of noncoat, or subjective, factors are investi­

gated during the course of a facility location project. The list may 

be as short as a half-dozen or as long as 100 or more. However, most 
company lists include at least labor issues (unionism, attitudes, 
availability), electric power and natural '•as availability and 

dependability, physical site suitability, community attitude toward 
business development, and living conditions.

The specific measures used by an industry to determine each loca­
tion's degree of compliance with the general location criteria consist 
of two types of screens: (1) thresholds or minimum requirements that
must be met by any location to be considered suitable for a plant, 
such as those relating to environmental regulations or availability of 

required utilities, transportation facilities, and land and buildings; 

and (2 ) relative measures that provide a basis for comparing locations 

that meet all minimum requirements, such as those relating to 
production factors and quality of life issues.

Once the list of alternative locations i3 narrowed, specific cost 

analyses of total facility costs attributed to labor, transportation, 
amortization, utilities, taxes, and other costs are often conducted.
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Table VI-1 

GENERAL SITE SELECTION CRITERIA

Financial Considerations

• Overall cose of living
• Coat of transportation for feedstock and parts to plant and 

for product to marketplace
• Cost of direct and indirect labor
• Utility costs
• Salary levels
• Taxes on industry
• Availability of industrial development assistance
• Availability of capital
• Overall operating costs
• Employee relocation costs
• Cost of land and buildings
• Construction costs, including expense of added time for permit 

approval

Locational Considerations

• Availability and reliability of utilities

• Proximity to transportation, including airports, rail lines,
trucking, shipping, and mass transit

• Proximity to like industries

• Proximity to materials, vendors, and services
o Start-up training and facilities
• Stability of regulatory and political climate
• Labor union presence
• Environmental sensitivities
• Recruitment potential and labor availability
• Legal status of land ownership

Quality of Life Considerations

• Quality of public schools
• Availability and cost of housing; potential neighbors
• Cultural activities
• Presence of major university— 4-year, 2-year, vocational
• Recreational activities
• Climate
• Community attitudes

• Alternative employment potential
• Proximity to resource centers for professional development
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Compromises are almost always necessary in locating a new facility. For 
example, a company may have extensive requirements for electricity that 
would cause it to select a second-best site. Many site selections re­

sult from arbitrary corporate decisions that contradict purely economic 
analyses. This situation most often occurs when economic variations 
between competing sii'-̂ s show few significant differences and personal 
preferences by corporate management become the deciding factor. A  list 
of the site selection factors considered by industry in analyzing energy 
issues is presented in Table VI-2.

• • • *v
Electrically Intensive Industries'

The cost of electric power, like the cost of any input to pro­
duction, will affect Alaska's attractiveness as a location for new 
production facilities, but low-cost eilectricity by itself is insuf­

ficient to attract industry. For example, although a typical aluminum 
plant incurs electrical energy costs from 14% to 18% of product value, 

the extra construction costs (1.6 times U.S. average) and other addi­

tional expenditures associated with an Alaskan location may outweigh the 
benefit of reduced electricity costs.

Plant Location Factors

New forces are emerging that are shifting the weight of the rela­
tive measures for comparing locations. Cost factors are changing 
significantly, making future cost projections difficult. Figure VI-1 
shows that transportation, electric power, and occupancy costs have 
increased much more dramatically during the past 10 years than the cost 
of labor or local property taxes.

Changes in transportation costs during the past 10 years have been 
closely linked to escalating fuel coses. As transportation costs 
increase, the importance of strategic markets and raw material 
availability increases for new plant sites.

Electric power costs have escalated rapidly during the past 10 
years and can be expected to continue to increase over the next 10 
years. Electricity rates for ?arge industrial users rose by 18% between 
1080 and 1981 alone, and recent ir. :reases in the Northwest have 

dramatically shifted the economics of existing plants.

Derived from A. R. Tussing in "Introduction to Electric Power Supply 
Plannin,.-,," Tussing and Associates, May 1980.
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Table VI-2

SITE LOCATION FACTORS RELATING TO 
ELECTRIC ENERGY AND UTILITIES

Power Source

• Thermal— c-rll., natural gas, propane, fuel oil, lignite
• Hydroelect i..c
• Other— nuclear, geothermal, solar 

Electric Power Supply

• Company or public agency serving area
• Interconnection with other systems
• Capacity— present and planned
• Recent record of shortages or interruptions

- Average number of interruptions per year
- Maximum duration

• Vulnerability to natural disasters

• Location of nearest electric substations and whether interlocking
• Voltage, phase, and cycle available
• Size of connection at proposed site
• Two-way feed
• Rates baaed on demand for services

- Lighting
- Machine operation
- Air conditioning
- Welding
- Furnaces

• Cost of extending service
• Typical residential rates
• Off-peak possibilities
• Fuul adjustment provisions

Potential for On-Site Independent Energy Source

• Gas well

• Coal mine
• Nuclear reactor
• Cogeneration
• Waste burning
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rts competition among the states for new facilities increases, more 
and more states c’re seeking to improve their business climaies to 
attract new industries. Although median tax rates have increased from 
about 2Z to 4% of total investment during the past 10 year?., more states 
are granting full or partial exemption to various classes of property to 
lure new facilities. Similarly, state levies on corporate income have 
remained relatively stable. Only two states have increased corporate 
income taxes during the past 5 year3 .

Occupancy costs have risen faster than any other costs during the 
1970s. Both of the key element1*, that make up this cost, construction 
costs and interest rates, have doubled during the past 10 years. A $2 
million building in 1970 cost $4,444,000 in 1980. A typical revenue 
bond interest rate in 1970 of 7% nearly doubled to 13% by 1980. The 
annual cost to amortize a 25-year loan jumpr.d more than 250% between 
1970 and 1980.

A  review of site location studies written during the early 
1970s reveals a concern with unionism, natural gas availability, 
proximity to interstate highways, and proximity to various support 

services. By 1980, additional factors such as 3tate and community 
attitude toward industry, environmental concerns, living conditions, 
airline and truck service, and electric power availability and 
reliability are equally important.

Companies are becoming more concerned, in making their siting 
decisions, about living conditions, community attitudes, and political 
stability. In addition to forecasting geographically variable ~osts, 

corporations will become more adept at evaluating noncoat or subjective 
factors. These concerns could become significant when comparing an 

Alaskan site to a site in a developing country with competing low-cost 
hydroelectric power. The relative political stability offered by Alaska 
represents a real asset when compared to the political uncertainty in 
many developing councries, although this asset may be offset by the 
economic uncertainty resulting from the expected decline in oil revenues 
in the 1990s.

During the next 10 years, additional issues such as water 
availability are expected to increase in importance. The availability 
of grants, subsidies, and inducements will also be a major locational 
c*iterion. The aggressive worldwide competition for new industry, 
exemplified by Japanese ali~~inum smelters in Brazil and by U.S. 
microelectronics industry 'cotland, are becoming increasingly 
important as U.S. manufacturers look in both developed and developing 

countries for sites which lower their production costs.
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VII CHARACTERISTICS, RESOURCES, AND LIMITATIONS 
OF THE RAILBELT REGION

Characteristics of the Railbelt region critical to industry-specific 
location decisions are:

• Labor costs and supply

• Taxation

• Construction costs

• Transportation co3t and infrastructure

• Land status

• Climate

• Environmental considerations and land use plans

• Basic services and secondary industry

• Natural resources

• Existing industry

• Geographical location and proximity tc markets

Alaska's principal econom:'.- attractions a r e i t s  potential supply of 
undeveloped raw materials and fuel and its power availability. These 

attractive features must be weighed against those factors of the Alaskan 

economy which will prevent certain types of development in the state for 
the foreseeable future.

Labor Costs and Supply

As indicated in Table VII-1, the Railbelt has only limited supplies
of labor in the construction, mining, and manufacturing (industrial)

sectors. Any major developments in those sectors would require a signi­
ficant labor influx. The moat recent, accurate d^ca concerning labor 

suppLies in the Railbelt region are the employment figures for the third 
quarter of 1980. The data in Table VII-1 represent the averages for that 
year and are given by sector and by S’̂r e g i o n  (census division).
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Table VII-l

HUMBER OF EMPLOYEES BY SECTOR IN THE RAILBELT 

Subtotal

Sector Anchorage Kenai llat-Su

South

Central

Fairbanks/ 

SE Fairbanks

Cordova/

Valdez

Total

Railbelt

Percet

Total

Government 20,356 1,169 1,281 22,806 7,660 7; 100 31,366 26Z

Services 17,182 1,023 511 18,716 6,556 686 23,956 20

Retail trade 13,326 1,068 792 15,166 3,662 332 19,158 16

Transportation,

communication,

utilities 8,318 671 306 9,295 2,882 608 12,785 11

Construction 

Finance, insurance,

7,190 902 267 8,359 1,376 360 11,093 9

real estate 6,900 203 115 5,218 698 123 6,039 5

Hanufrc Curing 2,532 2,022 27 6,581 502 532 5,615 5

Wholesale trade 6,230 272 53 6,555 679 51 5,285 6

Oil 6 gas extraction 2,671 793 — '3,666 6 — 3,670 3

Other mininy 266 — 53 297 76 152 523 —

Other 806 82 36 922 103 — 1,025 1

Total 81,751 8,185 3,661 93,337 22,996 3,966 120,115 100Z

Percent Total 68Z 7Z 3Z 78Z 19Z 3Z 1U0Z

----- %• 

Source: U.S. Bureau of Labor Statistic*



Alaskan wage rates for industrial occupations tend to be substan­
tially above U.S. averages. For example, in 1982 the average construc­
tion worker's weekly wage in Anchorage was approximately 1.52 times the 
average of 27 other U.S. metropolitan areas (Table VII-2). Other 
industries such as services and manufacturing are somewhat closer to 
national averages. Hourly manufacturing wage rates in Alaska in 1980 
were about 1.17 times higher than those for the U.S. as a whole and are 
expected to remain at least 1.3 times higher in most sectors throughout 
the study horizon of 1982-2010. In the specific industry analyses, 
which are contained in Section IX, Iflbor data for the individual 
industries are used where available.

Not only are prevailing wage rates in Alaska relatively high, but 
Alaska does not have a large pool of highly skilled workers. Many of 

the recent unemployed are construction workers. Workers with specific 
skills in the oil industry and other specialized skills are generally 
recruited outside of the state.

In general, extractive and primary processing operations are less 
labor intensive than fincl product manufacture. In addition, the 

increased use of automa and robotics in manufacturing will decrease
the importance of labor ; his sector. Nevertheless, labor costs,

especially for construction .. will remain an inhibiting factor to any 
industry that does not gain an offsetting economic advantage from an 
Alaskan location (e.g., lower material or energy costs).

Taxation

Recent changes in Alaskan taxation policies have made the state 
more attractive to both individuals and corporations, although corporate 
income taxes remain high.

Most states levy corporate income and/or corporate franchise taxes 
as significant sources of state revenues. For 1982, the income tax rate 
for large corporations was significantly reduced in Alaska, to 9.4% from 
the previous maximum rate of li%. Thi3 reduction makes Alaska more 
competitive with states such as California (9.6%), but the rate remains 
high relative to many Sunbelt states which have either no corporate 
income tax (Nevada, Texas) or rates in the 5% to 6% range (Alabama, 

Florida, Georgia, South Carolina, North Carolina, etc.). Alaska is also 
high relative to Pacific Northwest states. Washington has a business 
occupation tax of 1%, and Oregon has a 7.5% corporate tax rate.^

The retroactive repeal of personal income tax, in combination with 
the absence of a general sales tax, is a significant attraction to 

individuals and may eventually have a positive impact on Alaskan labor 
rates.
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T a b le  V I I - 2

HOURLY AVERAGE WAGE RATES IN CONSTRUCTION 
FOR ANCHORAGE AND 27 U.S. METROPOLITAN AREAS 

($ 1982/hr)

Albuquerque 15.10 Indianapolis 17.78
Anchorage 27.28 Kansas City 18.13
Atlanta 13.89 Miami 15.74
Baltimore 15.49 Minneapolis 17.52
Birmingham 13.41 New Haven 17.70
Boston 18.31 New York 19.33
Buffalo 18.39 Philadelphia 17.33
Chicago 19.25 Phoenix 19.28
Cincinnati 19.05 Pittsburgh 17.88
Cleveland 19.24 Portland, OR 20.51
Dallas 16.21 St. Louis 17.63
Denver 16.19 San Diego 22.30
Detroit 19.71 San Francisco 22.96

Houston 17.73 Seattle 21.06

Source: Engineering News-Record. September 23,
1982.
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Construction Cost3

Location adjustment factors computed to account for added construc­
tion costs in Alaska typically range from 1.5 to 2.0. Location adjust­
ment factors increase as site locations move inland and northward. They 
are also dependent on the extent to which prefabrication can be performed 
in the lower 48 states.

Many estimates of Alaskan construction escalation factors were based 
on pipeline construction experience and reflect the high rates of infla­
tion which occurred during that period. There is evidence that the 

Alaskan labor rate differential is moderating. Cost of living indexes 
for various Alaskan areas are not growing as rapidly as some other U.S. 
regions . 3 Nevertheless, 1982 hourly construction labor rates in 
Anchorage are approximately 1.52 times those of 27 other U.S. metropoli­
tan areas (see Table VII-2).

Material costs also contribute to high construction costs in Alaska 
because of the necessity to import many materials. Some materials, such 
as sand and gravel, may be at or below national average prices because 
of their availability in Alaska. However, cement prices are approxi­

mately 2 times higher in Anchorage Chan in Seattle due to transportation 
charges. A  general materials cost factor of 1.7 w a 3 assumed by SRI and 

is reasonable for the Railbelt region during the time frame of the study. 
Labor costs generally constitute about 1/3 of direct construction costs, 
with materials and project management costs accounting for the remainder. 
An overall construction factor of 1.5 can be derived for the Railbelt 
region based on current rates.

This factor is consistent with recent estimates obtained by SRI for 
specific plant construction cost factors in the Railbelt region. The 

engineering firm C. F. Braun recently quoted 1.5 as the construction off­

set factor, and Chevron (a component of Standard Oil . California) sug­
gested 1 .6  as a construction factor for a hypothetical ammonia/urea plant 
constructed in the Railbelt. Wherever possible, construction cost fac­
tors for specific plants have been used in the SRI study. These location 
factors would p» 'bably decrease over time, assuming that Alaska economic 
development con inues.

Transportation Coats and Infrastructure

The Railbelt region has the only comprehensive transportation system 
in the state. All of the urban centers are connected by air, rail, and 

highway links and have good access to ocean shipping. Specialized oil 
ports exist in Valdez and Cook Inlet. A coal terminal is planned for 

Seward, and grain terminals are being planned for Seward and Valdez. A
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specialized coal terminal is also contemplated for the Beluga coal 
fields.* Specific areas set aside for energy, industrial, and port 
development activities include the Port of Anchorage, Point MacKenzie 
(Mat-Su Borough), and the Port of Seward.

Transportation costs are high, both withir. Alaska and between Alaska 
and its markets and suppliers. Because the state's transportation 
infrastructure is limited, low-cost intra3tate transportation i3 
scarce. Many areas can only be reached by air, or by sea in ice-free 
months. The costs of transportation to areas outside of the Railbelt 
are high because of their remoteness and because of the small quantities 
shipped and lack of backhaul. The cost of shipping equipment to or 
product from a mine or plant off the established transportation routes 
places the additional burden of road construction on any prospective 
developer.

Until additions to this infrastructure are made, most development 
will be limited to the coastal and immediate Railbelt areas. Only 

projects with immense economic potential will be able to finance their 
own transportation facilities (e.g., the oil/gas pipelines, coal 
facilities) and these projects will occur only as dictated by world 
market and national policy considerations. Beyond the Anchorage/ 
Fairbanks corridor, little infrastructure is available to serve indus­
tries and their employees. Any mining or manufacturing activities 
outside of the Anchorage/Fairbanks corridor will have to provide housing 
and other population-serving infrastrueture— either temporary camps or 
permanent new towns— for workers.

Because of the lack of a major inland waterway transportation 
infrastructure, locations in Alaska near coastal areas can be expected 
tc be favored for process plants. Pulp, chemicals, and primary metals 
are all industries that typically require waterborne transport access.

Industries whose transportation costs are low relative to the value 
of product have more flexibility in location decisions chan chose with 
comparatively high transportation costs. Industries that produce high- 
value, low-weight products may choose locations Chat minimize power, 
labor, or ocher costs.

*The transportation network is described in detail in ISER, A l aska1s 

Unique Transportation System (June 1980), and Booz, Allen, Strategic 
Marketing P U n  for Port of Anchorage, Chapters II and III and 
Appendix B (lebruary 1981).
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In summary, transportation costs will remain a major factor in 
Alaska's future economic development because of the costs involved in 
transporting natural resources and feedstocks to processing facilities 
and the costs of transporting goods to international markets.

Land Status

A  great deal of important 5,and in the Railbelt is still under 

federal ownership, a fact that will limit certain resource extraction 
and industrial activities. Much of the Anchorage coastline, for 
example, is owned by the Alaska Railroad (a federal entity) and the 
Department of Defense. The Fairbanks area also has large military 
reservations and other federal holdings.

Land status is currently in flux because of the slow pace of 

selection by, and conveyance to, the state and native corporations. 
Site-specific information about particular land areas is available 
from federal, state, and local authorities for areas under their 
respective jurisdiction.® and from private holders, including native 
corporations.

Although land availability is a negative factor for firms seeking 
to exploit mineral resources, most land that might be desired for 
industrial development in the Railbelt region cou'.d be leased for the 
economic life of the facility, which should be a satisfactory arrange­
ment to most firms.

Climate

Not only is the Railbelt region's climate severe, but Fairbanks 

often has extensive ice smog created by air inversions trapping sedi­
ments and particles from burning fuels in the river valleys of the 
area, and active volcanoes are located in the Cook Inlet region. 
Permafrost is a unique subsurface characteristic of the Arctic that 
poses special problems for construction.

Alaska's climate limits most construction and extraction activi­
ties to the summer months and curtails transportation to northern 
parts of the state in winter. The limitations imposed by the weather 
raise the overall cost of doing business in the state (e.g., creating 
a need for substantial summer overtime hours and premiums in 

construction or for costly air freight transport in the winter). 
Weather conditions in the Railbelt region are a severe inhibitor to 

the location of manufacturing industries in Alaska, not only because 
of construction and operating cost ccnaiderations but also because it 

restricts freedom of movement for personnel and material during much 
of the winter.
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Environmental Considerations and Land Use Plans

U n c e r t a i n t y  o v e r  the 3 t a t e ' s  f u t u r e  e n v i r o n m e n t a l  p o l i c i e s ,  

e s p e c i a l l y  f o r  p r i s t i n e  w i l d e m e s c  trea3, m a y  i n h i b i t  n e w  i n d u s t r y .

An example of such uncertainty is ;; >. state's mineral tax policy. The 
question of whether royalties anci sverance taxes (similar to chose on 
oil and gas) should be imposed on hardrock minerals and the rates of 
such taxes remain unsolved. In addition, opinions on what Che state 
should seek to gain through industrial development are contradictory 
and unresolved.

The Anchorage and Matanuska-Susitna boroughs (Mat-Su) have 
standards for energy facility siting. Anchorage has a formal coastal 
management plan. Mat-Su, Kenai/Cook Inlet, and Valdez have written 
plans which are currently being reviewed and are in the approval 

process. All permit— and encourage— industrial location in designated 
areas. The state also has a natural resources plan for its lands.
Most intermediate product manufacturers and bulk material producers 
require large sites to accommodate plants and facilities. The effect 
of land use plans must be considered on a project-by-project basis 
once the initial threshold requirements have been met.

B.-.sic Services and Secondary Industry

Local representation of major infrastructure (e.g., insurance 
firms, repair services, banking) and secondary industry firms (e.g., 
emergency resupply for mechanical or electrical failure) can be an 
important factor in plant location decisions. The perceived lack of 
secondary support facilities is likely to be a major inhibiting factor 
for the location of new industries in Alaska.

Many aspects of developed industrial infrastructure, such as 
specialized industrial supplies and services, apart from petroleum 
extractors and transportation services, do not currently exist in 
Alaska. Repair services, machine shops, parts depots, and other 
complementary firms will have to be established concurrently with 
industrial development, or such supplies and services will have to be 
imported at high cost.

Natural Resources

The najor natural resources of the Railbelt include coal, 
minerals., and metal ores (although no bauxite reserves for aluminum 
production), oil and natural gas, fish and shellfish, forests (soft 
and hcrdwood), nonfuel minerals; and water (for hydroelectric genera­
tion and for consumption). Historically, economic development in any 
region has usually begun with some type of resource extraction.

Mineral resources that have not yet been extensively developed can
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become the basis for primary processing industries, including mining 
and smelting. Timber and fishing resources have supported most of 

Alaska's manufacturing activity to date, and it is likely that manu­

facturing based on these resources can be expanded.

A  special category of natural resources includes hydrocarbons, 
which can serve as raw materials as well as fuels for manufacturing 
processes. Industries such as food processing, pulp and paper, petro­
chemicals, primary and fabricated metals, and electrometallurgical 
processes require stable and/or low-cost supplies of oil, gas, or coal 
as process fuels or as feedrtocks as well as the appropriate 

materials, minerals, and metals for processing. The potential of 
Alaskan oil and gas as industrial feedstocks is widely recognized and
proposals for in-state processing of royalty oil have been
considered. If oil and natural gas (including LNG) become more 

expensive and scarce, the availability of petroleum feedstocks will 
become an increasingly attractive factor.

While oil and particularly natural gas have traditionally boen 
used as industrial process fuels, this use will become less widespread 
as costs continue to increase and regulatory actions encourage use of
other fuels (primarily coal). In this regard, Alaska also has vast
quantities of low-3ulfur steam coal available for industrial use. The 

ready avail- ability of water in the south central region could be 
particularly important for those industries that require significant 
amounts of process water (e.g., food products, particularly beverages, 
pulp and paper, chemicals), particularly in view of the shortfalls in 
water availability predicted for many regions of the U.S.

The presence of important natural resources is not sufficient to 

guarantee development. For example, extensive high-grade strategic 
metals and minerals are present in the Brooks Range, but development 

of the transportation infrastructure for extraction is economically 
prohibitive.

Existing Industry

Government is the major employer in the Railbelt (see Table
VII-1), au.J most of the employment in the region is associated with 
services. Although relatively small, the petroleum industry has the 
characte of a true basic industry in that the Railbelt includes the 
people and facilities for administration (primarily in Anchorage), 
transportation (primarily in Valdez and Kenai), and processing (North 
Pole refinery near Fairbanks and Tesoro and Chevron Oil refineries, 

Phillips LNG plant, and Union Chemicals nitrogen fertilizer plant, all 

located al: Nikiski, Kenai), as well as exploration and development.
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Employment statistics for the petroleum industry are aggregated 
by reporting agencies to avoid disclosure of individual business 
reporting units. The labor force in the petroleum sectors is 
estimated, however, to include about 3,650 to 4,900 pernons.

Petroleum production capacities are as follows:

Capacity (barrels/day)
■Kenai

Tesoro oil refinery 48,000
Chevron oil refinery 22,000

Fairbanks
Mapco North Pole refinery 47,000

Another major plant is the Union chemical fertilizer plant, which pro­

duces 1 million tons of liquid ammonia per year and 800,000 tons of
urea per year. The Phillips LNG plant produces 140 million cubic feet
of LNG per year for the Japanese market.

Other than those associated with the petroleum industry, there
are few industry groupings already in Alaska to naturally attract 
similar firms or suppliers.

Geographical Location and Proximity to Markets

Alaska's remoteness and the requirement to use U.S. registered 
ships for U.S.-bound goods results in high shipping costs between 
Alaska and the rest of the United States. The state's vastness also 
increases the likelihood of future developments being -emote from the 
state's population centers or from the principal resource base. If a 
primary processing facility is located near a mine to minimize ore 
handling and shipping, for example, provisions will have to be made to
provide housing and related facilities for workers. Alternatively, a
firm performing processing near the population centers will have to
transport bulk ores from the mine. Similarly, the distance fron

Anchorage, “he coiranercial center, to the many outlying towns o..<J 
village -i will make it very difficult for even an Anchorage, -uaaed 
producer aupp.'y the in-state market at reasonable prices. In 
addition, Alaska's remoteness from the Lower 48 may discourage small 
or medium-sized firms from even considering Alaska as a potential site.

Alaska's local market is quite small (approximately 400,000 
people) and is further limited by the difficulties of distributing 

products to the more remote areas. Furthermore, unlike other states 
with relatively small markets, no neighboring states '•-■’n absorb excesa 
production of local market-oriented goods. The moot basic local market 

industries do exist in Alaska— bakeries and newspapers, for example—  
but the population is too small to support other consumer-product
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makers. The need to ship excess production at possibly high cost will 
inhibit development of locally oriented consumer or industrial sup­
pliers until local demand is sufficiently sustained to support such 

industries.

Service industries, which are the fastest growing segment of the 

U.S. economy, locate near the population centers or companies they 
serve. Intermediate product industries, such as concrete producers, 
metal forgers, commercial printers, and glass container makers, tend 
to locate near industrial or coiranercial purchasers of their products.
In many of these industries, industrial development must occur sequen­

tially. For example, a plastics manufacturer may logically locate 
near a petrochemical complex as long as product transportation costs 
to the marketplace are relatively low. The sequencing or downstream 

integration of production facilities depends on upstream materials 

being available.

Alaska's geographic location on the Pacific Ocean is tantalizing. 
As the international procurement of materials and the international 
manufacturing of products increase, Alaska's location may be more 
beneficial than previously assumed. The ports in the south central 
region of the Railbelt are closer to Japan and Korea than the Lower 48 
ports; unfortunately, this factor is currently largely offset by higher 
construction, labor, and operating costs in the Railbelt region.

Summary

The major advantages of developing an Alaskan industrial site are 
the state's vast supplies of natural resources and its fuel and feed­
stocks for extraction and initial processing industries. As natural 

resources and fuel or power shortages develop, Alaska will become an 

increasingly attractive site. Alaska is also favorable in comparison 

to many d-.eloping countries, which have the potential for political 
instability.

Deterrents to an industry's siting its facilities in Alaska ariso 
from the state's economic environment, as well as industry-specific 
resource development constraints. Inhibiting factors are generally 
those that raise the cost3 of operating in Alaska, making Alaska- 
produced goods less competitive in U.S. and world markets, or that 
contribute to an adverse business climate (e.g., highly publicized 

environmental lawsuits and Teamsters Union activities have had a 
detrimental effect on corporations contemplating expansion into 
Alaska).

The principal inhibitors to development in Alaska are:

• High labor costs (1.3 to 1.5 times U.S. average) and lack of 

skilled labor.

• Lack of transportation and other infrastructure.
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it High construction costs (1.5 times U.S. average i.3 typical).

• Remoteness from major markecs (transportation costs— highly
dependent on product and destination).

• Limited local market.

• Institutional and regulatory issues:

- Uncertain land status
- Environmental constraints
- Federal government influence.

• Climate.

•  Relatively high corporate taxes.

The relative importance of inhibiting factors to economic develop­
ment and industry-specific location decisions varies, depending on the 
proposed industrial facility, the economic health of the industry, and 
world market trends. M o 3t of the Railbelt characteristics chat presently 
inhibit industrial development increase Che operating costs for 

industry. The advantages of an Alaskan location, such as proximity to 
specific resources and Pacific markecs, are insufficient Co offset these 
additional operating costs for most industries. The special case .of 
electrically intensive industries will be examined in the next section.
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VIII IDENTIFICATION O F  POTENTIAL LARGE USERS OF 
RAILBELT ELECTRICAL POWER

To identify potential industries that might be attracted to Alaska 
by the long-term availability of inexpensive electrical energy, SRI 
compared U.S. Department of Commerce data on the value of purchased 

electrical energy with the value of shipped product for over 960 4-digit 
Standard Industrial Classification (SIC) code industries. The four SIC 
industries for which electrical energy cost3 exceed 10% of the value of 
the shipped product are listed in Table VIII-1. Firms in these. Category
I industries are considered the most likely to consider an Alaskan site 
for new plant facilities if long term, low cost electrical power becomes 
available in the Railbelt region.

Additional industries considered as secondary candidates are listed 
in Table VI1I-2. For these Category II industries, electrical power 
costs range between 5% and 10% of the value of shipped product. The 
lure of inexpensive energy will generally be less important for firms 

participating in the industries listed in Table VTII-2 than those in 
Category I.

Finally, the value of total (not just electrical) energy used was 
compared with the value of shipped product for all 4-digit ^IC code 
industries to identify energy-intensive industries that migh^ consider 
substituting inexpensive electrical energy for other forms of energy. 
These Category III industries identified durj.ng this process are listed 

in Table VIII^3, which Joes not include industries already listed in 
Table VIII-1 and Table VIII-2. Firms participating in Category III 
industries are considered to be less likely candidates for a Railbelt 

location than firms from the industries listed in Table VIII-1 and Table

VIII-2, because of the largely unexplored issues associated with energy 
substitution.

Based on this initial screening, all four Category I industries 
were further evaluated to determine the potential additional costs of a 
Railbelt location for new plants in these industries. Of the Category
II industries, manufactured ice, hydraulic cement, iron foundries, and 
reclaimed rubber were not considered likely candidates because of the 

obvious tradeoff between low product value and high transportation costs 
associated with these industries. An analysis of the transportation 
CG.'ts for cement is included in the study for comparison purposes and is 
considered to be representative of these low-value products. Malleable 

iron foundries and reclaimed rubber both depend on close proximity to 
associated industritJ (e.g., heavy machinery, automobile) and are un­
likely to consider any locations which lack these supporting industries.
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Table VIII-1

CATEGORY I: ELECTRICALLY INTENSIVE INDUSTRIES

(Electrical Energy Costs as Percentage of Proiuct Value, 19R0)

SIC Code ___________ Description_____________

2812 AIXA1.1ES AHI) ClimillHK (18.8)

Establishments primarily engaged ill manufacturing alkalies ami chlorine.

Alkalies Potassium hydroxide

Carbonates, potassium und sodium Sal soda

Caustic potash Soda ash

Caustic sodj Sodium bicarbonate

Chlorine, compressed or liquefied Sodium carbonate (soda ash)

Potassium carbonate Sodium hydroxide (caustic soda)

£  2811 INDUSTRIAL CASES (23.3)

Estublishinents primarily engaged in manufacturing gases for sale in 

cniupiessed, liquid, and solid forma. Establishments primarily engaged in 

manufacturing fluorine and sulfur diuxide uru classified in Industry 2819, 

household aiamunia in Industry 2842, and other auoinnia in Industry 2873, 

and chlorine in Industry 2812. Distributors of industrial gases ami 

ustabli aliments primarily engaged in shipping liquid oxygen ure classified 

in tradu. Ammonia and chlorine production are considered separately. 

Fluorine, sulfur dioxide, and liquid oxygen arc expected to have 

production economics similar to the gnacc listed in SIC 2BI3.

Acetylene Helium

Argon Hydrogen

Carbon dioxide Neon

Dry ice (solid carbon dioxide) Hi; qcu

Cases, induut-isl: compressed, Nitrous oxide

liquuflud, or sulid— rnfpin Oxygen, compressed and

liquefied



3313

•J>
vO

3334

Table VIII-1 (Concluded)

SIC Code Descript ion

ELECTROMETALLURGICAL PRODUCTS (14.1)

Establishments primarily engaged in manufacturing ferro and nonferrous 

additive alloys hy electrometallurgical or metallothermic processes, 

including high-percentagc ferroalloys and high-pcrcentage nonferrous 

additive alloys.

Additive alloys, except copper: not 

produced in blast furnaces 

Klectrometallurgiccl products, 

except aluminum, magnesium, and 

copper

Ferroalloys, not made in blast 

furnaces 

Ferrochroraium

Ferromanganese, not produced in 

blast furnaces 

Fcrromolybdcnum 

Ferrophosphorus 

Ferrosilicon, not produced in 

blast furnaces

Ferrotitaniura

Ferrotungsten

Ferrovanadium

lligh-percentage ferroalloys, 

not produced in blast 

furnaces 

Hanganesc metal, not produced 

in blast furnaces 

Molybdonuta silicon, not 

produced in blast furnaces 

Nonferrous additive alloys, high 

percentage: except copper 

Steel, electrometallurgical

PRIHARV PRODUCTION O F  ALUHIHUH (15.4)

Establishments primarily engaged in producing aluminum from alumina, and 

in refining aluminum by any process. Establishments primarily engaged in 

rolling, drawing, or extruding aluminum are classified in Industries 3353, 

3354, and 3355 and arc not classified as electrically intensive.

Aluminum ingots and primary produc­

tion shapes, from bauxite or 

alumina

Extrusion ingot, aluminum: primary

Pigs, aluminum

Slabs, aluminum: primary

Source: U.S. Cnnnurce Department Data
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Table VIII-2

CATEGORY II: ELECTRICALLY INTENSIVE INDUSTRIES

(Electrical Energy Costa aa Percentage of Product Value, 1‘JRO)

SIC Code Description

2017 MANUFACTURED ICE (8.0)

Establishments primarily engaged in manufacturing ice for aule.

Ice plants operated by public utility companies are included in this 

industry when separate reports are available. (Establishments 

primarily engaged in manufacturing dry ice are classified in Industry 

2811 and have not been analyzed.)

Block Ice 

Can ice 

Ice cubes

Ice, manufactured or arcificc!: 

except dry ice 

Ice plants, operated by public 

utilities

2661 nUILOlUC PAPER All!) IHIll.DIIIC 

BOARD Mil.I S <5.6)

cn
O Eatublisuments primarily engaged in manufacturing building paper 

and building board from wood pulp and oilier fibruus materials. Pulp 

mills combined with building paper and building board mills, and not 

separately reported, are ulso included in this industry; where 

separately rapurted, thuy are classified in Industry 2611.

asbestos paper ai.l asbestos-filled 

paper, mitsu 

Asphalt board anr1 sheathing, mitse 

Asphalt paper: laminated— initae 

Uoard, building: composition, 

cellular fiber, and hard 

pieaaed--mltse 

Board, building; except gypsum-- 

mltau

Building board, mitse 

Building papur: sheathing, 

innulatiun, uaturating, and 

dry (alts— mitse 

Construction papur, mitsu 

Dry fulls, mitse

Kelts, building: unsaturatod— mitse 

Fiber board, uond or uthur 

vugutahlu pulp: mitsu 

Insulating siding, paper or 

bucrd, mitse

Insulation board, cellular ribur 

or hard pressed (without 

gypsum): miluu 

Kraft sheathing paper, mitsu 

l-stli, fiber: raituu 

Papur, building: mitsu 

Paperboard, building (containing 

no gypaum): mitse 

Roofing boaid and full stuck, 

unaaturatud; mitsu 

Hoofing, uood fiber: mitsu 

Saturated felts, mitsu 

Tar paper, building and roofing: 

mi tau

Wall tilu, (iber board: mitsu 

Wall board, except gypsum: 

cellular fiber oi hard 

prusaud— mitse



T a b i c  VIII-2 (Continued)

SIC Code Description

2819 INDUSTRIAL IHOHGAHIC CIIF.HICALS

l.'EC (8.7)

Establishments primarily engaged in manufacturing industrial 

inorganic chemicals, not elsewhere classified. Important products of 

this industry include inorganic salts of sodium (excluding refined 

sodium chloride), potassium, aluminum, calcium, chromium, magnesium, 

mercury, nickel, silver, tin; inorganic compounds such as alums, 

calcium carbide, hydrogen peroxide, sodium silicate, ammonia 

compounds (except fertilizers), rare earth metal salts and elemental 

bromine, fluorine, iodine, phosphorus, and alks1' vitals (sodium, 

potassium, lithium, etc.). Establishments primarily engaged in 

raining, milling, or otherwise preparing natural potassium, sodium, or 

boron compounds (other th in eonrion salt) are classified in Industry 

1174, which is not electrically intensive. Establishments primarily 

engaged in manufacturing nousehold bleacher are classified in 

Industry 2842, which is not electrically intensive; phosphoric acid 

in Industry 2874; and nitric acid, anhydrous aimnonia, and other 

nitrogenous fertilizer materials in Indusii; 2873 a r e  discussed 
separately.

Activated carbon and charcoal

Alkali motala

Alumina

Aluminum chloride 

Aluminum compounds 

Aluminum hydroxide (alumina

Bromine, elemui'.A*

Cesium motal

Calcium carbide, chloride, and

fertilizer 

Anrnonium perchlorate 

Aimnoulum thiosulfate 

Barium compounds 

Bauxite, refined 

Boryllium oxide 

Bleaching pooler 

Borax (sodium tetraborate) 

Boric acid

trihydratu)

Aluminum oxide 

Aluminum sulfate 

Alums •

Ammonia alum

Airannnlum chloride, hydroxide, and

mnlybdalc 

Ammonium compounds, except for

hypochlorite 

Calcium compounds, inorganic 

Calcium metal 

Ca 1 (Mae 1 

Carbide

Catalysts, chemical 

Cerium salts 

Charcoal, activated 

Chloroaulfonic acid 

Chromatua and bichromates 

Chromic acid

Chromium compounds, inorganic

Chromium salts

Cobalt chloride

CobsI; 60 (radioactive)

Cobalt sulfate 

Coppor chloride 

Cuppar iodidu end oxide 

Copper sulfate 

Cyanidaa



Ta ble VIII-1 (Con.inued)

2819 INDUSTRIAL INORGANIC CHEMICALS, 

NEC (8.7) (Continued)

ui
N>

Boron compounds, not produced at 

nines 

Borosilicate 

Brine

Fissionable material production 

Fluorine, elemental 

Fuel propellants, solid: inorganic 

Fuels, high energy: inorganic 

Clauber's salt 

Heavy water

High purity grade chemicals, inor­

ganic: refined from technical 

grades

Hydrated alumina silicate powder

Hydrochloric acid

Hydrocyanic acid

Hydrofluoric acid

Hydrogen peroxide

Hydrogen aulfidu

HydrosolfItea

Hypophosphites

Indium chloride

Inorganic acids, except nitric or 

phosphoric 

Iodides

Iodine, olcmcntal

Iodine, resublimed

Iron sulphate

Isotopes, r.adiouctivu

laboratory chemicals, inorganic

Lead oxides, other than pigments

l.ead silicate

l.ime bleaching compounds

hithium compounds

Lithium inutal

Luminous compounds, radium 

Magnesium carbonate 

Hagnusium chloride 

Muguusium compounds, inorganic 

Munganusn dioxide powdur, 

synthetic 

Murcury chlorides (calomel, 

corrnaivu, sublimate), except

II.S.P.
Murcury compounds, inorganic 

Mercury oxides 

Mercury, redislit led 

Metals, liquid

Desiccants, activated: silica 

gel 

bichromates 

Ferric chloride 

Ferrocyanides 

Potassium iodide 

Potassium metal 

Potassium nitrate and sulfate 

Potassium permanganate 

Propellants for missiles, solid 

inorganic 

Kadium chloride 

Radium luminous compounds 

Rare earth metal salts 

Reagent grade chemicals, 

inorganic; refined from 

technical grades 

Rubidium metal 

Salt cake (sodium sulfate)

Salts of rare earth matals 

Scandium

Silica, amorphous 

Silica gel 

Silicofluorides 

Silver bromide, chloride, and 

nitratu 

Silver compounds, inorganic 

Soda alum 

Sodium alurainatu 

Sodium aluminum sulfate 

Sodium antimouiate 

Sodium bichrumste and chromate 

Sodium boratua 

Sodium borohydridu 

Sodium bromide, not producud at 

mines 

Sodium chlorate 

Sudiuin compounds, inorganic 

Sodium cyanidu 

Sodium hydrniulfitr.

Sodium, mutallic 

Sodium molybdate 

Sodium perborate 

Soiliaim peroxide 

Sodium phosphate 

Sodium polyphosphate 

Soiliurn silicate 

Sodium allicofluoride



Table V I 11-2 (Continued)

2819 INDUSTRIAL INORGANIC CHEMICALS, 

NEC (8.7) (Concluded)

U1
U)

Hixed acid

Huriate of potash, not produced at 

mines

Nickel atmnonium sulfate 

Nickel carbonate 

Nickel compounds, inorganic 

Nickel sulfate 

Nuclear cores, inorganic 

Nuclear fuel reactor cores, 

inorganic 

Nuclear fuel scrap reprocessing 

Oleum (fuming sulfuric acid) 

Oxidation catalyst made from por­

celain 

Perchloric acid 

Peroxides, inorganic 

riiasphates, except defluorinated 

and amnoniated 

Phosphorus and phosphorus oxychlo- 

r i i l e  
Potash alum

Potassium aluminum sulfate 

Potassium bichromate and chromate 

Potassium bromide 

Potassium chlorate 

Potassium chloride and cyanide 

Potassium compounds, inorganic: ex­

cept potassium hydroxide and 

carbonate 

Potassium cyanide 

Pocsssium hypochlorate

Sodium stannate

Sodium sulfate— bulk or tablets 

Sodium tetraborate, not produced 

at mines 

Sodium thiosulfate 

Sodium tungstate 

Sodium uranate

Stannic and stannous chloride 

Strontium carbonate, precipi­

tated, and oxide 

Strontium nitrate 

Sublimate, corrosive 

Sulfate of potash and potash 

magnesia, not produced in 

mines

Sulfides and sulfites 

Sulfocyanides 

Sulfur chloride 

Sulfur dioxide 

Sulfur hexafluoride gas 

Sulfur, recovered or refined, 

including from aour natural 

gas

Sulfuric acid 

Tanning agents, synthetic 

inorganic 

Thiocynnatcs, inorganic 

Tin chloride 

Tin salts

Uranium slug, radioactive 

Water glass

Zinc chloride



Table V U l - 7  (Continued)

SIC Code ____________Description__________

3031 RECLAIMED RUBBER (6.9)

Establishment* primarily engaged in reclaiming rubber from scrap 

rubber tires, tubes, and miscellaneous waste rubber articles by 

processes which result in devulcaniscd, depolymerized, or regenerated 

replasticized products containing added ingredients. These products 

are sold for use as a raw material in the manufacture of rubber poods 

with or without admixture with crude rubber or synthetic rubber 

Establishments primarily engaged in the assembly and wholesale sale 

of scrap rubber ere classified in trade industries.

Reclaimed rubber (reworked by manufacturing processes)

3241 CEHEHT, HYDRAULIC (7.4)

Establishments primarily engaged in manufacturing hydraulic cement, 

including portland, natural, masonry, and pozzolan cements.

Cement, hydraulic: portland, natural

masonry, pozzolan

3)22 HAI.IJ-ABLE IHOH FOUNDRIES (5.6)

Establishments primarily engaged in manufacturing malleable iron 

castings.

Castings, malleable iron 

Foundries, malleable iron

Pearlitic castings, malleable 

iron



T a b l e  VI I I - 2  (Concluded)

SIC Code 

3339

Description

PRIIUI1Y SMELTING AND ItEFINIHC OF 

NONFERROUS HETA1.S, NEC (5.4)

Establishments primarily engaged in smelting and refining 

nonferrous metals, not elsewhere classified. Establishments 

primarily engaged in rolling, drawing, and extruding these nonferrous 

primary metals are classified in Industry 335b, which is not 

electrically intensive, and the production of bullion at the site of 

the mine is classified in the mining industries.

Antimony refining, primary 

Beryllium metal 

Bismuth refining, primary 

Cadmium refining, primary 

Chromium refining, primary 

Cobalt refining, primary 

Coliimbium refining, primary 

Germanium refining, primary 

Cold refining, primary 

Ingots, magnesium 

Iridium refining, primary 

Magnesium refining, primary 

Nickel refining, primary 

Nonferrous refining, primary: 

except copper, lead, zinc, and 

aluminum 

1’igs, magnesium

Pintinum-group metals refining, 

primary

Prucious metal refining, primary 

Primary refining of nonferrous 

m c C a l :  except copper, lend, 

zinc, aluminum

Primary smelting of nonferrous 

metal: except copper, lead, 

zinc, aluminum 

Refining of nonferrous metal, 

primary: except copper, lead, 

zinc, aluminum 

Rhenium refining, primary 

Selenium refining, primary 

Silicon, epitaxial (silicon 

alloy)

Silicon, pure 

Silicon refining, primary 

(over 99X pure)

Silver refining, primary 

Slabs, magnesium: primary 

Smelting of nonferrous metal, 

primary: except copper, lead, 

zinc, aluminum 

Tantalum refining 

Tellurium refining, primary 

Tin base alloys, primary 

Tin refining, primary 

Titanium mutal, sponge and 

granulos 

Zirconium metal, sponge and 

granules

Source: Commerce Department Data



Table VIII-3

CATEGORY H I :  ENERGY-INTENSIVE INDUSTRIES
(Total Energy Costs as Percentage of Product Value, 1980)

Energy Cost3 
As Percent

SIC Code ____________ Description___________ of Product Value

2046 Wet Corn Milling 8.7

2063 Beet Sugar 8.3

2083 Malt 6.7

2261 Finishing Plants, Cotton 7.4

2492 Particleboard 6 .8

2611 Pulpmills 10.1

2621 Papermills, Excl. Building Paper 10.3

2631 Paperboard Mills 14.4

2816 Inorganic Pigments 8.8

2822 Synthetic Rubber 5.1

2823 Cellulosic Manmade Fibers 8 .0

2824 Organic Fibers, Noncelluloaic 5.2

2861 Gum and Wood Chemicals 7.1

2865 Cyclic Crudes & Intermediates 6.9

2869 Industrial Organic Chemicals, NEC 7.1

2873 Nitrogenous Fertilizers 18.2

2874 Phosphatic Fertilizers 6 .0

2895 Carbon Blach 10.7
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Table VIII-3 (Ccntinuad)

Energy Costs 
As Percent

SIC C o d e ____________ Description___________ of Product Value

2951 Paving Mixtures and Blocks 6.4

3211 Flat Glass 9.8

3221 Glass Containers 10.3

3229 Pressed and BI ovti Glass 8.1

3251 Brick & Structural Clay Tile 20.1

3253 Ceramic Wall & Floor Tile 6.2

3255 Clay Refractories 8.0

3259 Structural Clay Products 17.3

3261 Vitreous Plumbing Fixtures 5.5

3263 Fine Earthenware Food Utensils 6.8

3269 Pottery Products, etc. 6.3

3274 Lime 31.3

3275 Gypsum Products 9.3

3295 Minerals, Ground or Treated 7.7

3296 Mineral Wool 9.1

3297 Nonclay Refractories 6.1

3312 Blast Furnaces & Steel Mills 9.7

3321 Gray Iron Foundries 7.5
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T a b le  V I I I - 3  (C o n c lu d e d )

Energy Costs 
As Percent

SIC Code ____________ Description___________ of Product Value

3325 Steel Foundries, NEC 5,4

3333 Primary Zinc 10.3

3398 Metal Heat Treating 6.9

3624 Carbon & Graphite Products 6 .6



Th« three remaining industries in Category II are building paper and 
building board mills; industrial inorganic chemicals, not elsewhere 
classified; primary smelting and refining of notiferrou3 metals, not 

elsewhere classified. These industries were considered further as 

potential candidates because of possible Alaskan feedstocks.

Industries identified in the Category III screening that are 
associated with food processing (e.g., wet corn milling, beet sugar, 
malt); textile finishing (' g., cotton finishing plants, nun,-made 
fibers); or heavy, low-value materials (e.g., paving mixtures, lime, 
glass containers, brick and structural clay tile and clay products) 
are unlikely candidates because of the remoteness of sm Alaskan 
location from both feedstocks and markets for these commodities. 
Carbon black production is energy intensive only because petroleum- 
based feedstocks are used in the manufacturing jprocesji and is 

therefore precluded from further consideration. Although ammonia 
production is energy intensive for the same reason, electrically 
driven compressors can be substituted for gas-fired turbines in the 

production process. Furthermore, the major feedstock for ammonia 

production, natural gas, is available in Alaska., For these two 
reasons, ammonia production was selected for limited consideration. 

The construction of new processing facilities of most primary metals 
(e.g., copper, steel) is unlikely im Che Railbelt region primarily 
because thesei industries are dependent on nearby feedstocks and are 
likely to remain depressed in the U.S. economy in the foreseeable 
future. In addition, the consequences of energy conservation (e.g., 
automobile downsizing) have caused the heavy manufacturing industries 
that are supplied by the primary metal industries to permanently 
reduce their requirements for feedstock. Although selected primary 
metals (e.g., zinc) might benefit from the combination of Alaskan 

feedstocks and low-cost electrical energy for thermal processes, most 
of these industries are unlikely candidates for expansion throughout 
the remainder of this century. The only industries in Category III 
that were retained for further consideration were ammonia production, 
nonferrous metals, and paperboard mills.

In addition to the Category I, II, and III industries retained 

for further screening, four other potential large-scale electrical, 
energy uses were considered as specified in the statement of work.

The list of industries and "other industrial applications" evaluated 
in Section IX are listed in Table VIII-4.



Table VIII-4

INDUSTRIES AND OTHER INDUSTRIAL APPLICATIONS EVALUATED 
AS POTENTIAL LARGE USERS OF RAILBELT ELECTRICAL POWER

Category I

• The Aluminum Industry (SIC 3334, Primary Production Aluminum)

• The Chlor-Alkali Industry (SIC 2812, Alkalies and Chlorine)

• Industi’ial Gases (SIC 2813, Industrial Gases)

• Ferroalloy and Miscellaneous Metal Alloy Production (SIC 3313, 
Electrometallurgical Products)

Categories II and III

• Pulp and Paper Industry (SIC 2661, Building Paper and Building 
Board Mills; 2611, Pulpmills; and 2621, Papermills, Excluding 
Bui.ding Paper)

• Cement Industry (SIC 3241, Hydraulic Cement)

• Chemical Industry (2719, Industrial Inorganic Chemicals, NEC)

• Primary Metals Industry (SIC 3339, Primary Smelting and Refining 
of Nonferrous Metals, NEC; SIC 3333, Primary Tine)

• The Fertilizer Industry (SIC 2873, Ammonia Production, 
Nitrogenous Fertilizers; 2874, Phosphate Fertilizers)

Other Applications

• Agglomerations of Small Industrial Facilities

• Residential Space Heat

• Electrification; of Alaskan Railroad Intertie with the Lower 48

• Intertie with the Lower 48.
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IX EVALUATION OF POTENTIAL LARGE USERS OF RAILBELT 
ELECTRICAL ENERGY

To evaluate the real potential of the candidate users of electrical 
energy, the likely characteristics of representative process plants in 
the selected industries must be considered. Because of the increasing 
importance of energy coses in recent years, much of the research and 
development in the candidate industries is devoted toward reducing 

process energy costs. The effect of these efforts should be to increase 
the likelihood of the construction of new process facilities in the 

candidate industries, but to reduce the importance of a regional 
location based on low cost electrical energy. The industry averages 
used to select candidate industries undoubtedly overestimate the 
importance of the costs of electrical energy for new facilities because 
they include marginal facilities that might be replaced by more efficient 
plants during a period of economic expansion. In the specific industry 
analyses which Follow, the most recent available data on plant efficiency 

were used to evaluate the attractiveness of low-cost electrical energy.

In each case the reduced costs of an Alaskan location attributable to 
inexpensive power must be balanced against the increased costs associated 
with an Alaskan location.

A range of electric energy rates, including a most probable com­
peting energy rate (where pos3:LbLe), was assumed when comparing energy 
savings with additional transportation, construction (e.g., capital) and 

labor expenses associated with a Railbelt location. Because of industry 
infrastructures and market locations, the competitiveness of given elec­

trical energy prices to attract n9w  industry varies with the industry. 
Aluminum smelters are typically sited in lower-cost energy locations 
than chlor-alkali plants, which are more dependent on local resources. 
Since the availability of the low-cost electric power is highly depen­
dent on the demand scenario associated with Alaskan population growth 
and pecroleum-derived state revenues, SRI assumed for the purposes of 
the study that sufficient capacity would be available for at least one 
"world-class" plant in each category (e.g., 2,700 GWh annually for an 
aluminum smelter).

In addition to energy requirements, a major consideration for 

prospective Alaskan industries; is the cost of transporting raw materials 
to Alaska and the resultant products to user markets. Materials and pro­
ducts which are subject to mass handling techniques and bulk shipment are 
preferable because lower handling costs associated with such materials 
reduce the overall cost of transportation. Transportation costs were 

considered for a "typical" facility to determine the additional expense

61



of this factor associated with an Alaskan location, Related to 
transportation costs is the important consideration of the ability of 
the candidate industries to utilize indigenous Alaskan raw materials.

Primary industries with relatively simple input requirements may be 
most easily sited initially. As will be described in the industrial 
analyses which follow, however, synergistic relationships can form as an 
industrial ba3e develops and industries are able to utilize locally 
produced materials. As an example, caustic soda from chlor-alkali 
production is an important input to alumina production, or facilities 
producing bulk commodities such as caustic soda might provide a partial 
return cargo for Alaska-bound alumina carriers serving aluminum smelters 
in the state.

Other important factors are the relatively high costs for labor and 
construction in the state, the degree of labor intensiveness of candidate 
industries, the relative proximity of markets, and the overall projected 
demand for candidate industry products.

The Aluminum Industry

Of the industries which have been examined, aluminum has, at .154, 
the third highest ratio of purchased electrical energy costs to value of 
shipped product. In spite of the high energy costs associated with 

aluminum production, the metal increasingly contributes to energy . 
efficiency in other products, particularly in the transportation sector. 
As a result, projections for aluminum demand indicate annual growch of 
4-6%4 *5 over the next decade. As the aluminum industry continues to 
expand, areas offering low-cost electricity will be considered as 
locations for new plants.

Currently, the industry is dominated by six multinational 
corporations which collectively account for over 66X of the world's 
bauxite/alumina production and 54X of aluminum metal production . 4 As 
shown in Table IX-l and Table IX-2, these corporations are:

• The Aluminum Company of America (Alcoa, U.S.A.)

• Pechiney Ugine Kuhlmann (France)

• Swiss Aluminum (Alusuisse, Switzerland)

• Aluminum Company of Canada (Alcan, Canada)

• Reynolds Metals Company (U.S.A.)

• Kaiser Aluminum and Chemical Corporation (U.S.A.).
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Table IX-l

INVESTORS IN THE ALUMINUM INDUSTRY: ALUMINA REFINERIES, 1979

(Thouiandi of T o m ;  Percentage)

Six Hajor

Transnational

Corporationa

As Percentage

Capacity in Capacity in of Market Eco- Aa Percentage

Developed Developing Thousands nomy Countries' of World

Countries Countries of Tons Capacity  Capacity

Alcan

Alcoa

Alusuisae

Kairer

P c c l i i n c y
Reynolds

2,208

6,135

1,265

2,665

2,169

2,318

1,366' 

1,966 

36 

671 

130 

630

3,552

6,101
1,301

3,116

2,299

2,769

12.2
20.9

6.5 

10.7

7.9

9.6

10.3

17.8

3.8

9.1

6.7

8.0
Total 16,760 6,377 19,113 65.6 55.7

er>
u> Other TNCa with 

Private Investors 

in Developed Market 

Economy Countries 5,772 738 6,510 22.3 18.9

Governments of 

Developed Market 

Economy Countries 1,569 18 1,587 5.6 6 .6
Governments of 

Centrally Planned 

Countries 5,208 5,208 15.2

Government a of 

Devo

Countrtries 1,590 1,590 5.5 6.6

Private Investors in

Developing

Countries

World Total 27,289

355

7,078

355

36.36H

1 .2
100.0

1.0

100.0

Sourca: United Nations Centre on Transnational Corporations, as published in Transnational

Cevpr .at ions In the Bauxite/Aluminum Industry, Uni tad Nations, 19HI, p. 37.



Table IX-2

Six Hajor

Transnational

Corporationi

INVESTORS IN THE ALUHIHUH INDUSTRY: ALUHINUH SHELTERS, 1979

(Thouianda of Toni; percentage)

Total Capacity

Capacity in Capacity in 

Developed Developing Tliouiandi 

Countriea Countries of Toni

A* Percentage 

of Harket Eco­

nomy Countriea' 

 C apacity

Aa Percentage 

of Uorld 

Capacity

Alcan

Alcoa

Alusuisie

Kaiser

Pechiney

Reynolds

1,355

1,673

669

886

973

1,063

156

131

227

71

82

1,509

1,806

669

2 ,2 22

1,066

1,125

11 .2
13.6

6.8
8.2
7.7

8.3

8 .6
10.3

3.7

6.3

6 .0
6 .6

Total

Other THCs and 

Private Investors

6,577 665 7,262 53.6 61.3

Europe

United States 

and Canada 

Other 

Total

686
1,218

1,652

3,556

13

32

26

71

699

1,251

1,678

3,628

5.1

9.3

12 . 6
26.8

6.0

7.1

9.6

20.7

Governments of

Developed Harket

Economy Countries 1,569

Governments of

Developed Centrally

Planned Economics 3 ' 2

1,569

3,732

11.6 9.0

2 1 . 2

Dnvcloplnn Country 

Governments 979 979 5.2 5.6

Duvelopinn Country 

Pr]vato Investors 378 378 2.8 2.2

M arket Economy 

Countriea, Total 11,701

15,636

1,821

2,093

13,522

17,528

100

100

Source! United Nations Centre on Transnational Corporations, us published in ‘fr.tnsn.ittonal 

' Corpoi .it ions in the Manx I tu/Alnminiin Industry, United Nations, 1981, p. |7.



Collectively, these corporations have aluminum smelters in 

virtually all developed countries. Historically, smelting facilities 
have been located in developed countries, which have imported bauxite 

(or alumina), the primary feedstock for aluminum production. As energy 
prices have risen, smelters are being built with increasing frequency in 
countries with indigenous bauxite and lower-priced electric power.

The effect of high energy costs on aluminum production is particu­
larly evident in both Japan and the United States, as is the effect of 
worldwide recession on the demand for aluminum. It is estimated that 
Japan's internal smelting capacity will decrease 40% by mid decade from 
the level of 1,204,000 metric tons of 1981, largely as a result of in­
creased electricity costs In Japan. In 1981, Japanese smelters were 
facing electrical ratos 2 to 23 times those available in the United 

States and Canada. As production has decreased in Japan, Japanese com­
panies have increasingly participated in joint refinery projects over­
seas and are building smelters in Australia, Brazil, and Indonesia.?
In the United States, aluminum producers have also been faced with 
escalating electrical energy costs at a time when plants are operating 
at approximately 40-60% of capacity, largely due to the current reces­

sion. In the Northwest, for example, the Bonneville Power Administra­
tion indicated that electrical rates for aluminum smelters would in­
crease 49.7% to 25.9 mills/kWh, up from 17.3 mills, effective October 1, 
1982. Initial industry reaction has been to indicate that such rate 
increases will seriously affect plans for capital investment and plant 
modernization in the area, which currently accounts for about 1/3 of 

U.S. production capacity.®

The most recently constructed U.S. aluminum 3melter, the Alumex 

plant at Mt. Holley, South Carolina, is reported to use 6.24 kWh/lb of 

metal produced. A  representative of Kaiser Aluminum indicated, during a 
telephone interview, that major breakthroughs in electricity usage are 
not expected and that 6.24 kWh/lb should be regarded as representative 
for plants which will come on line in the early l-990s.

In spite of the rising c^at of energy in the developed nations, 
some experts believe that a large-scule shifting of aluminum production 
to developing countries /ill not occur. Indigenous electrical energy 
needs of the developing countries will compete for available power and 
may make other energy sources in developed countries, such as U.S. 
western coal reserves, economically a-cractive. There are also concerns 
about political stability in some of the developing countries, the higher 
costs associated with construction in remote areas, and the distance of 
such facilities from aluminum markets.

As noted in a recent United Nations report on cue aluminum industry, 
"finance charges contribute about as much as do alumina and power to the 
cost of a ton of aluminum metal for a new smelter. Cheap power will not 

make a smelter competitive."9 Since Alaska offers the potential com­
bination of political stability and low-cost power, it remains to examine 
the importance of other costs which may be pivotal in decisions to site 
aluminum production facilities in the state.
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Foremost among these other costs is the cost of transporting both 
raw materials to Alaska and aluminum ingot or finished products to 
markets in the United States and the Pacific basiu. Primary aluminum 
production consists of two steps. The first is the mining and subse­
quent refining of bauxite into alumina, which is followed by smelting 
into primary aluminum ingots. The principal producers of bauxite are 
Australia, Guinea, and Jamaica as shown in Table IX-3. These countries, 
however, produce only a small fraction of the world's aluminum. Aluminum 
production is dominated by the United States, the U.S.S.R., Japan, and 
Canada (Table IX-4). Thus, the aluminum industry has historically trans­
ported- bauxite/alumina over long distances to smelting facilities.

Transportation Coats

Both bauxite and alumina can be shipped using bulk handling proce­
dures. Although alumina transportation, costs are generally higher than 
for bauxite, there are advantages to refining bauxite into alumina at 
the mine since 2 to 2.5 tons of bauxite are required to produce 1 ton of 
alumina. This process requires only small amounts of caustic soda and 
other materials and consumes only 300 to 350 kWh of electrical energy 
per ton of alumina, as compared to the refining of aluminum, which 
requires 14 to 16 MWh (industry average) of electrical energy per ton of 
aluminum produced (Table IX-5 and Table IX-6).

Many exporting countries are increasingly shipping alumina rather 

than unrefined bauxite. Australia is an example of this trend. Approxi­
mately 74Z of alumina imported by the United States is obtained from 

Australia, but no bauxite has been imported from Australia in recent 
years. It should also b e  noted that relative sizes of world-class 
alumina plants and aluminum smelters are significant in determining the 
structure of the industry which might develop in Alaska. Most new 
alumina plants have capacities in excess of 500,000 tons/yesr, and at 
least 10 have capacities in excess of 1,000,000 .tons. Aluminum smelters 
tend toward capacities ahjve 100,000 tons, usually around 200,000 metric 
tons. As a result, a single world-class alumina facility can support a 
number of simeltera. This fact, in combination with the distances which 
bauxite would have to be transported, suggests that one or more aluminum 
smelters, &s opposed to alumina processing plants, would be the most 
likely facilities located in Alaska, with alumina feedstocks coming from 
Australia.

Although our analysis indicates that the Alaskan smelting site 
might incur increased transportation charges compared to the Pacific 

Northwest, Alaskan sites may not incur significantly higher charges than 
most other U.S. nmelting sites. Alaska is closer to Australia then east 
coast smelters such as the newly completed Mount Holly plant in South 
Carolina, which is importing alumina from Alcoa of Australia. In 

addition, Alaska is less than 1,600 miles above smelters in the Pacific
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T a b le  I X -3

BAUXITE AND ALUMINUM PRODUCTION IN 1980 
(Metric Tons x 1000)

Bauxite Aluminum

Australia 27,584 369

Guinea 14,000 -

Jamaica 12,261 -

USSR 4,600 2,167

U.S. 1,460 5,463

Japan - 1,323

Canada - 1,295

World Total 39,933 16,940

Source: 1980 Minerals Yearbook



Table IX-4 

1980 ALUMINUM PRODUCTION PERCENTAGE

U.S. 30.3

Canada 6.9

Japan 7.1

Western Europe 23.3

Eastern Europe 16.2

Australia & New Zealand 3.0 

Rest of World 13.2

Source: 1980 Minerals Yearbook



T a b le  I X - 5

REPRESENTATIVE INPUTS FOR 1 METRIC TON OF ALUMINA

Bauxite, di-y 

Caustic soda

Fuel oil (steam and calcinating)
Electric energy
Total labor and supervision

2.0 to 2.5 tons 
0.07 to 0.17 tons
0.28 to 0.38 tons 
300 to 350 kWh
2.5 to 5 hours

Source: United States Bureau of Mines, Mineral Canmodity
Profile, May 1978, as reported in Transnational. 
Corporations in the Bauxite/Aluminum Industry, 
United Nations, 1981.
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REPRESENTATIVE INPUTS FOR 1 METRIC TON OF ALUMINUM

T a b le  I X -6

Alumina 1,.92 - 1.95 tons
Calcined petroleum coke 0,.40 - 0.45 tons
Pitch 0..14 - 0.16 tons
Fluoride salts (with dry scrubbers) 0,.02 - 0.03 tons
Electric energy 14 - 16 MWh
Labor and supervision 10 - 20 hours

Source: Transnational Corporaciona in the Bauxite/Aluminum
Industry, United Nations, 1981, p. 17.

70



Northwest. Transportation costs on a per mile basis tend to decrease 
with distance, because the relatively fixed costs of time spent in 

terminals and handling charges are spread over the larger distances.
Thus, the added expense associated with this extra distance may not be 
significant compared to the cost savings of inexpensive power.

Transportation charges for bauxite to the U.S. mainland averaged 
$5.77 per metric ton in 1980, although charges from some countries were 
in excess of $10.00 per ton. Alumina shipping charges averaged $16 per 

ton; however, as a fraction of product value, bauxite transportation 
charges averaged 18% as opposed to 9% for alumina, reflecting ine added 
value associated with alumina.

An analysis of the additional transportation costs associated with 
an Alaskan location is complex. A major consideration is the suitability 
of harbor facilities in Alaska. Although 35,000-ton shipments are 
common, bauxite vessels are projected to increase in size to 
60,000-100,000 dwt because efficiencies increase for bulk materials as 

vessel size increases and because of bauxite's low value per unit 
weight. Alumina vessel capacities are expected to remain under 50,000 

dwt. Harbor facilities at Kenai, for ixamplo, might accommodate such 
tonnages, but it is not clear that access to these private harbor 
facilities 13 possible. Use of the port of Anchorage would require the 
smaller 35,000-ton vessels, while construction cost for a new port would 
be on the order of $28,000,000.1®

Weather is another important factor. In the 1960s, Alcoa stock­
piled materials during the ice-free season on the St. Lawrence and 
subsequently developed a large shipping business in Canada to effec­
tively utilize its shipping capacity during the off-season. Thus, 

potential delays associated with use of the port of Anchorage or other 
harbors due to dredging or ice formation could affect overall transporta­
tion costs. 11-

Other factors which influence transportation cost calculations are 
the degree to which carriers are owned by the aluminum companies and 
their accounting practices. Rates can also vary markedly depending on 
the destination of the shipping run, independent of the distance 

traveled. For example, lack of return cargos can have a significant 
effect on shipping costa.12

Even more important than feedstock transportation costs are the 
costs associated with transporting aluminum metal. Approximately 90% of 
aluminum is produced in the developed countries where it is consumed.

On a per weight basis it is estimated that aluminum transportation is 
U to 5 times more costly than bauxite or alumina because of added 
handling costs associated Wi.th the discrete ingots. Thus, the location 
of smelting facilities geographically clooe to metal users in the devel­

oped countries may have helped to offset rising electrical energy costs.
As aluminum smelters are located near bauxite resources, overall 
transportation charges cur. increase.
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Bacud on current U.S. averages for transportation costs in the 
aluminum industry, SRI estimates that transportation costs are approxi­
mately 7% of the primary aluminum v a l u e . ^  While Alaska may be more 
distant from U.S. aluminum users than other smelters in the U.S., it is 
closer to Japanese and other Pacific basin markets. As such, Alaskan 
transportation costs may not be higher than those of other U.S. smelters. 

Some increase in transportation costs may result from the need for addi­
tional alumina storage and delays associated with weather. SRI estimates 
that a transportation adjustment factor of 0% to 10% of the average U.S. 
race is appropriate for computing additional transportation costs asso­
ciated with an Alaskan sice.

Capital Coat

An estimate of the capital costs for a smelter in Alaska can be 
made by using a location adjustment factor and data on cost of construc­
tion for a sim.il lr facility operating in the Lower 48. As stated 
previously, SRI estimates an adjustment factor of approximately 1.5 Cor 
construction of plants in the Anchorage area relative to the Lower 48. 
Only one new /melter facility has been constructed in the United States 
since 1973. This is the Mt. Holly plant, built by Alumax, Inc., at Mt. 
Holly, South Carolina, which went into operation in 1S80. This plant 
cost $350,000,000, of which $40 million was attributed to environmental 
controls (that might be inadequate for an Alaskan location). The plant 

occupies 300 acres, receives over 35,000 short tons of alumina from 
Australia per month, and produces approximately 197,000 metric tons of 

aluminum product annually. It has an alumina storage capacity of 
approximately 40,000 tons and is located 14 miles from its port facility 
in North Charleston. The plant employs approximately 700 p e r s o n s . ^

Labor Cost3

Since there are no nonferrous metal smelters in operation in 
Alaska, the differential in labor cost to ba expected, relative to other 
U.S. sites, must be computed by comparison with other published industry 
labor data. The method used compares the ratio of hourly wages for 
primary metal production to general manufacturing, modified by specific 
plant d.-.ta published for the Mt. Holly facility. As shown in Table 
IX-7, primary metal workers' hourly earnings are consistently higher 
than general manufacturing workers'. The variation is highest in the 
southern states at about 40% but decreases in the Northwest to less than 
20%. Total annual payroll reported for the Mt. Holly plant in 1980 was 
$16,000,000 or an average hourly rate per employee of $10.98. This 
average, unlike Table IX-7 data, includes salaried professions. Based 
on an average 42% higher salary paid primary metal workers over general 
manufacturing in the Southeast, the average hourly rate for the Mt. Holly 
plant is estimated at $7,94 using the data in Table IX-7 on general manu­

facturing labor rate in South Carolina. The additional $3.04 ($10.98 
m.uaus $7.94) per employee in South Carolina accounts for the salaried 
management component of the overall plant payroll.
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T a b le  I X - 7

1980 AVERAGE HOURLY MANUFACTURING WAGES 
AND MANUFACTURING 
(fc in Millions)

FOR PRIMARY METALS

Manufacturing Primary Metals

Ratio

(Primary Metals/Mai

U.S. Total 7.27 9.77 1.34

Alaska 10.22 - -

South Carolina 5.59 - -

Washington 9.41 10.74 1.14

Oregon 8.65 10.24 1.18

Texas 7.15 8.99 1.26

Kentucky 7.34 10.44 1.42

Tennessee 6.08 8.58 1.41

West Virgina 8.08 11.73 1.45

Source: U.S. Bureau of Labor Statistics as reported in the
"Geo-Economic Index," Site Selection Handbook, May 1982, 
Conway Publications, Inc.



Although average U.S. hourly rates are 42 7. higher than in the 
Southeast, it is assumed that the Mt. Holly plant is paying above the 
prevailing wage in the region. Assuming that the U.S. rate is only 
one-third greater than the Mt. Holly rate. It is estimated that a 
hypothetical 1980 overall hourly rate in the U.S. for Mt. Holly type 
plants would have been $14.64. Overall plant payroll in Alaska, 
assuming a similar percentage of management personnel as at Mt. Holly 
and a factor of 1.4 (ratio of Alaska to U.S. average labor rates in 
Table IX-7), would thus be:

(1.4) x (700 employees) x ($14.64) x (1,920 hour3) “ $27.5 million.

Adjusted for inflation, this would amount to $30.3 million in 1982 
dollars for an Alaskan smelter as opposed to $17.6 million in the Mt. 
Holly facility. (A hypothetical U.S. average plant would have a $21.6 
million payroll.) Thus, the additional labor cost for an Alaskan smelter 
would be approximately $12.7 million annually. If a lower differential 
of 1.3 is used for Alaska labor costs, the additional labor costs would 
be only $10.5 million annually.

Construction Costs

If a Mt. Holly type plant were constructed today, it is estimated 
that it would cost between $450 million and $500 million. In Alaska, a 
similar plant would coat approximately $675 million to $750 million, 
assuming a construction adjustment factor of 1.5. The cost differential 
is between $225 million and $250 million.' Over 30 years, assuming a 10% 
interest rate, this differential produces an additional annual cost of 

approximately $25 million per year.

Electricity Rates

Average U.S. industrial electrical power costs have been escalating 
rapidly since 1970. After many years of constant r«al costs, large 
power user rates jumped from an average of about $0.015/kWh in 1970 to 
an average of $0.046/kWh in 1980 and $0.05^/kvVh in 1981.

Aluminum smelters are generally located in regions with industrial 
electricity rates well below the average. Using the published electri­
city rates for aluminum smelters plus other published rate data, it is 
estimated that Alaskan power must compete wirii average current rates of 
$0.026/kWh to $0.029/kWh (1982 dollars).

Alaskan Site Sensitivity Sumnary

In Table IX-8 are summarized some of the major additional-cosu 
differentials which are expected to be incurrec in siting an aluminum 

smelter in the Railbelt region near an existing port facility. Addi­
tional construction expenses associated with taxes, housing, or harbor 
modification are not ir eluded.



T a b le  I X - 8

ANNUAL COST DIFFERENTIALS ASSOCIATED WITH ALASKAN SMELTER
($ 1982)

Increase

Labor

Construction

Transportation

Total

$10.5 to $12.7 million 

$25 million

$0-$2.2 million ____

$35.5-$39.9 milLion
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Table IX-8 indicates that electrical power savings associated with 
Suuitna power must be in excess of $35-$40 million annually to offset 

Q other higher costs associated with location in the state. Based on plant
usage of 6.24 kWh per pound of product and 197,000 metric tons of output, 
the plant requires 2,700 GWh annually. Susitna power must therefore be 

| $.014/kWh to S.016/kWh cheaper than competing sites to reach "break-even"
against the added differencial costs computed above. Table IX-9 shows 
the maximum prices at which Susitna power can be sold to achieve "break­
even." Thus only the 100% state grant case could provide power at a 
sufficiently low price to compete effectively (3ee Table III-l). It is 
questionable that sufficient power (2,700 GWh) would be available for a 
single large aluminum facility at this rate since demand would increase 
significantly from domestic users at this low rate.

Table IX-9

POWER COST SENSITIVITY OF SMELTER FACILITY*

($/kWh)

Competing site .029 .035 .050
power rates

Susitna power races

at "break-even" .015 .021 .036 ,

♦Assumes $40 million must be saved to offset costs.

The Chlor— Alkali Industry

The ratio of purchased electricity to value of shipments for the 
chlor-alkali industry in 1980 was 18.8%. The primary electrically 
intensive products of the chlor-alkali industries axe sodium hydroxide 
(NaOH) and chlorine (CI2). Chlorine ?.* produced commercially through 
the electrolysis of brine, with sodium hydroxide (also known as caus­
tic soda) as a byproduct. Table IX-10 contains a comparison of U.S. 
chlorine capacity and production. Sodium hydroxide production follows 
a pattern similar Co chlorine production, with some variation.1-6 
Sodium hydroxide capacity and production are compared in Table IX-ll.

The top five producers, shown in Table IX-12, account for over 
65% of U.S. capacity. Dow Chemical, the major producer of chlorine, 
accounts for almost one-third of U.S. production. In the world 

production of chlorine, the U.S. share, second to Europe, is 36% (see 
Table IX-12). Approximately 54% of total U.S, chlorine production is 
liquefied for sale or in-plant trancport; the remainder is used 

captively by producers to make chlorinated products or transferred via 
pipeline as a gas. Geographic distribution of chlorine production is 
listed in Table IX-14.
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Table IX-10

U.S. CHLORINE CAPACITY AND PRODUCTION 
(Thousands of Metric Tons)

Operating
Rate

Year Capacity Production (Percent)

1977 14,281 11,630 80.9

1978 15,243 12,157 79.8

1979 15,725 13,520 86.0

1980 15,815 12,563 79.4

1981 15,860 11,615 73.2

Source: Current Industrial Reports,

U.S. Department of Commerce
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Table IX-11

U.S. SODIUM HYDROXIDE CAPACITY AND PRODUCTION 
(Thousands of Metric Tons)

Operating
Rate

Year Capacity Production (Percent)

1977 12,532 9,979 79.6

1978 13,082 10,275 78.5

1979 13,604 11,242 82.6

Source: Current Industrial Reports,
•U.S. Department of Commerce
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Table IX-12 

THE TOP FIVE U.S. CHLORINE PRODUCERS

Percent

Dow Chemical U.S.A. 31.3

PPG Industries, Inc. 10.4

Diamond Shamrock Corp. 8.8

Occidental Petroleum Corp. 7.9

Olin Corp. 6.8

Others 34.8

Source: SRI



Table IX-13 

WORLD PRODUCTION OF CHLORINE

Percent

Europe 47

United States 36

Asia 11

Canada 4

South America, Oceania,
and Africa 2

Total 100

Source: Encyclopedia of Chemical Technology
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U.S. CHLORINE PRODUCTION 
BY GEOGRAPHIC AREA

Metric Tons
Geographic Area.   (000a) Percentage

New England 656.2 5.0

Middle Atlantic 505.9 3.9

North Central 858.3 6.6

South Atlantic 942.2 7.2

East South Central 1,531.1 11.7

West South Central 7,640.1 58.5

Mountain & Pacific 935.2 7.2

T a b le  IX -1 4

Source: The Chlorine Institute



Chlorine is primarily used for Che manufacture of organic chemicals. 
Other uses include pulp, paper, and textile bleaching, the -production of 
inorganic chemicals, water and waste treatment, cleaning a/id sanitation 
products, and metallurgical processing (see Table IX-15). Of the
12,563,000 metric Cons of chlorine produced in 1980, 564,058 tons (4„5%) 
was shipped as a gas. Out of the 7,774,565 tons produced as a liquid, 
4,621,980 Cons were commercially shipped; of this, only 128,626 tons 
were e x p o r t e d .^  This low figure i3 primarily due to the risk of 
chlorine transportation.

Though the pulp and paper industry has been a significant user of 
chlorine, there is a trend to move away from chlorine dependence by way 
of suDstitutions. Due to a tightening of C l 2 and NaOH supply, 
prices have riser, faster Chan inflation. The imbalance has became 
rjorse as pulp and paper producers (who spend $600 million on bleaching 

chemicals a year) substitute other bleaching agents for chlorine. For 
example, the replacement of conventional Cl2 processes by oxygen-using 
processes is one trend. Another trend is the substitution of chlorine 
dioxide, which possesses 2.63 times the oxidizing equivalent of 
chlorine. Mills using hardwood feeds are said to decrease chlorine 
consumption by almost 3011. In addition, chlorine-base products also 
face competition from hydrogen peroxide.

According to the data in Table IX-16, chemical manufacturers 
consume almost half of the sodium hydroxide used (in 1979 this amounted 
to approximately 5 million metric tons). The production of alumina from 
bauxite by the Bayer process is one of the major chemical uses of sodium 
hydroxide. The volume of NaOH is approximately 9Z of the alumina pro­
duced; in 197.9, for example, 540,000 metric tons were consumed to produce 
6 million tons of alumina. A large portion of sodium hydroxide exports 
in liquid form has been Co countries that are major manufacturers of 
alumina (e.g., Australia, Jamaica, and Surinam). Destinations for most 
caustic export', will continue to be tied to trends in alumina production. 
Unfortunately, because it is more economical to produce alumina at the 
site where it is mined, it is unlikely that this potential infrastruc­
tural syner.jism could develop between the two industries in Alaska.

The pulp and paper industry, however, may provide a potential 
interaction. Because of the limited supplies and high prices, the pulp 
and paper industry (which consumed over 2 million tons of caustic soda 
in 1979) has turned to other sources. Several mills, for example, are 
using sodium sulfate as a substitute. Now, however, partly due to 
regional shifts to alternative chemicals such as jodiura sulfate and soda 
ash, caustic supplies have become more plentiful and prices have fallen. 
As a result, production rates have dropped from 8 0 . 2 1  in June 1981 to as 

low as 65% in June of 1 9 8 2 . ^



U.S. CONSUMPTION OF CHLORINE 
(1979)

Metric Tons Consumed Percent

T a b le  IX -1 5

Organic Chemicals 

Pulp & Paper Production 

Inorganic Chemicals 

Water Treatment 

Other

Source: SRI International

7.334.000 71.1

1.215.000 11.0

648.000 5.9

500.000 4.5

830.000 7.5

83



T a b le  IX -1 6

U.S. CONSUMPTION OF SODIUM HYDROXIDE 

(1979)

Metric Tons Consumed Percent

Chemical Manufacturing 5,000,000 49.7

Pulp & Paper Manufacturing 2,050,000 20.4

Cleaning Products 634,000 6.3
(Soaps, Bleaches, etc.)

Petroleum & Natural Gas 495,000 4.9

Cellulcsics 267,000 2.6
(Rayon, etc.)

Cotton Mercerizing 170,000 1.7

Other 14.4

Source: SRI International
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Another contribution to the decrease in price has been the contri­
bution of energy-saving production technology. Previous chlor-alkali 
production has been dependent on various designs based on the diaphragm 
or mercury intermediate electrode. A  new generation of electrolytic 
ceils is now being developed which promises to cut energy consumption by
20% and more.20

PPG is converting the diaphragm chlor-alkali cells to the more 

efficient (by 25%) bipolar electrolyzer technology that the company has 
developed.2i (Other companies, such as Diamond Shamrock, Chemetics, 
and Occidental Research, are also installing electricity-cutting 
technologies involving new catalysts and separation membranes.) These 
new methods can be expected to reduce the importance of the cost of 
electricity.

In the economics of the production process, investment costs for a 
1-billion lb-per-year chlorine plant in the U.S. are approximately $260 
million. Based on the typical escalation factor for construction in 
Alaska, the investment in a Railbelt site would be expected to be 

approximately $395 million in 1982 dollars. At 10% interest, the 
annualized cost differential for an Alaskan location would be approxi­
mately $14 million. Electricity consumption using diaphragm cells is 
approximately 1.28 kWh/lb of C I2 produced. For each pound of CI2 
produced, approximately 1.128 lb of NaOH is produced. For a typical 

plant producing 1 billion lb of CI2 annually, electricity consumption 

is equal to 1,280 GWh annually. At the current average price of 

$0.045/kWh, annual electricity costs are $57.c million.

Labor operating costs for the facility will be approximately $7.5 
million annually. For an Alaskan location, the operating labor cost 

differential would be $2.25 million based on an adjustment factor of 
1.3. Estimates of the costs associated with transporting the product to 
market were obtained from shipping firms. The cost of transporting the 
CI2 and NaOH from Anchorage to Seattle by container ship range from 
$0.042/lb to $0.059/lb for Cl2 and $0.031/lb to $0.043/lb for NaOH 

(50% solution). If the additional cost of transporting salt from Baja 
to Anchorage and distributing the product from Seattle is ignored, the 
annual transportation penalty for an Alaskan location would be approxi­
mately $92 million.

Table IX-17 summarizes the pertinent data for a large C I 2 plant. 
TabLe IX-18 summarizes the cost differential for an Alaskan location.

The $108 million cost penalty can only be offset if Alaskan electricity 
is $0,084/kWh below the prevailing rates in competing regions. The high 
cost of transportation makes the production of CI2 an unlikely candi­
date industry for an Alaskan location.
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T a b le  IX -1 7

DATA FOR A  LARGE (1 BILLION LB/ANNUALLY) 

Cl2 PLANT LOCATED IN ALASKA

Capital Cost

Electricity Usage

NaOH Product

Raw Material Costs

Direct Operating Costs 
(including Labor)

Indirect Operating Costs

Electricity Costs

Other Utility Costs

4>260 million 

1,280 GKh 

1.13 x 109 lb 

$«75 million

$15.4 million 

$41.9 million 

$57*6 million 

$16.7 millior

Source: SRI International
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COST SAVINGS AND PENALTIES 
ASSOCIATED WITH AN ALASKAN LOCATION FOR A C l 2 PLANT

Construction Differential // 14 million

Laboir Differenti'* $ 2.25 million

Transportation Differential $ 92.0 million

Total $108.25 million

T a b le  IX -1 8

Source: SRI International
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The Industrial Gases Industry

Aa a group, industrial gases had the highest ratio of electrical 
energy purchases to product: value, .233. Gases within this classifi­
cation include:

3ased on the value of U.S. shipments, oxygen and nitrogen are the
most: economically significant, as shown in Table IX-19.

Acetylene, carbon dioxide, and hydrogen are all made from hydro­

carbon refining p r  ceases. Carbon dioxide and hydrogen are both largely 

produced by steam r jforraing of natural gas. Nitrogen, oxygen, and argon 
are more energy intensive and are produced by the cryogenic separation
of air into its elemental constituents.

The primary producers of industrial gases are:

• Airco Industrial Gases Division of Airco Inc.

• Industrial Gases Division of Air Products and Chemicals, Inc.

• Linde Division of Union Carbide Corp.

Currently, Alaska has a 30-ton/day air separation plant owned by Liquid 
Air Corporation. Acetylene is also produced in the state. Production of 
the other hydrocarbon-derived gases in Alaska was not confirmed but is 
certainly feasible with the abundant feedstocks ..available.

After World War II, large air separation plants were constructed in 
Che United States, primarily to supply oxygen to the steel industry.
Most large facilities are near their primary users and utilize pipelines 
for product transportation. Until recently, Che synfuels industry 
seamed likely to emerge as a major oxygen consumer. Based on SRI energy 
price projections, it now 3eems unlikely that Che synfuel industry will 
emerge aa a major user of oxygen by the year 2000.

The co-product of air separation, nitrogen, is expected to show 
continued strong growth for secondary oil recovery. At least one 

company, Ingersoll-Rand Enhanced Recovery Company, builds cryogenic air 
separation plants with compression capability at oil and gas field sites 
substituting hydrocarbon-based energy for electricity. Table IX-20 
shows a breakdown of market share for various oxygen and nitrogen 

producers.

Acetylene
Argon
Carbon dioxide
Helium
Hydrogen

Neon
Nitrogen 
Nitrous oxide 
Oxygen '
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T a b le  IX -1 9

1979 VALUE OF U.S. SHIPMENTS OF INDUSTRIAL GASES 
(In Millions of Dollars)

Oxygen 502.4
Nitrogen 407.3
Acetylene 175.2
Argon 136.5
Carbon Dioxide 130.4
Hydrogen 119.0

Source: U.S. Department of

Commerce, 1979 Industrial 
Gases Report issued November
1980.
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Tible IX-20

OXYGEN AND NITROGEN 

ON-SITE AND MERCHANT CAPACITY 

(Tout per Day)

Oxygen Cat X LinLox X Oxygen Gaa X LinLox X

Linde 27,158 63.3 13,000 36.0 50,000* 36.6 26,700 35.6

Airco 8,935 16.3 6,100 17.0 20,500b 13.8 13,000 17.3

Air Product! 10,180 16.3 5,900 16.3 25,OOOc 17.3 16,000 17.7

Big Three 7,88) 12.6 3,600 10.0 15,000 10.6 6,500 8.6

Liquid Air 6,000 6.) 3,600 10.0 7,000 6.8 8,000 10.7

Liquid Carbonic 0 C.O 1,600 3.9 3,000 2.1 2, SCO 3.)

Burdox 630 1.0 800 2.2 1,000 0.8 I ,300 2.0

Burdett 600 0.6 1,200 3.3 1,500 1.0 2,000 2.7

Othera 3,665 5.5 500 1.3 22,000 15.2 800 1.0

Capacity (billion 397 263 916 520

cubic feet)

Demand (billion 292 163 760 610

cubic feet)

OpuratLitj Rate 73X 62X 85X . 80X

Note: Oxygen gat: ou-iitu. LinLox (liquid uicrogun and oxygen): merchant.

*6,001) tpd ayniuul on-aitu. 

b6,000 tpd aynfuel on-aita.

C8,0(I0 tpd ayu(uel. on-aita.
I

Sourcei Smith Barney liarria Upturn & Co., at quoted in Chemical Butinuii. Hay 6, 1981.



In Che last two decades, two trends have been in evidence in the 
industrial ga3 industry. The first i .s a shift toward bulk liquefied gas 

transportation with a coiranensurate decrease in the use of small gas 

cylinders as a major transportation mode, and the second is an increase 
in the number of small plants and on-site production facilities. Both 
of these trends are brought about by the high cost of transporting 
compressed and liquefied gases. Currently, no industrial gas is shipped 
from Alaska. Nationwide, the industry is operating below capacity, 
particularly in Che Pacific Northwest.

Since there are no bulk shipments of industrial gases from A. aska, 
precise transportation charges are not available. Using current 

classifies' ion rates for liquid nitrogen, however, transportation costa 
relative f j  product value were examined.

All industrial gases '"Te subject to widely varying prices depending
on the quantity of gas required, location of the user, length of 

contract, supplier competition,, and availability of feedstocks. Prices 
on the west coast for nitrogen are approximately $.40 per 100 ft^ of 
gas baced on a 3-year contract and usage of 700,000 ft^ per month.

This figure doe3 not include vaporization charges or storage tank 

leasing fees. Currently, rail barge service is available from Anchorage 
to ’eattle, and it is assumed that liquid nitrogen could be transported 
by railcar. An average tank car weighs approximately 111,000 lb and has 
a liquid nitrogen capacity of 82,000 lb (or 840,000 ft-* o'; gas when

vaporized). Southbound transportation costs, Anchorage to Seattle, for
80,000 lb of nitrogen are quoted, using class rates, at ^4.60/100 lb. 

Thus, for a typical rail car, the ratio of transportation costs to 
p oduct value would be 1.10.22

Given regular shipments, this class rate- could be greatly reduced, 
however, even if it were reduced by 50%, transportation costs aione 
would outweigh the advantage of inexpensive electricity, even if it cost 
as little as $0.005/kWh. Thus, vrtiile indigenous Alaskan gas producers 
would certainly benefit from lower industrial power rates, even free 
energy would not overcome the cost of transportation outside the state.

The Ferroalloy Industry

The production of ferro and nonferrous additive alloys is elec­
trically intensive (electric ener.ty/3hipped product value ratio of 
.141). These alloys are primarily utilized in 3teel production to 

remove undesired elements and to form alloys with improved strength and 
corrosion properties. These additives also are used to form alloys with 
improved temperature performance ani to neutralize undesirable charac­
teristics of other elements within the metal. Alloys within this group 
are listed in Table IX-21.
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T a b le  IX -2 1

SIC CODE 3313 ELECTROMETALLURGICAL PRODUCTS

Additive alloys, except copper: 
not produced in blast f u r n a c e  

Electrometallurgical products, 
aluminum, magnesium, and copper 

Ferroalloys, not made in blast 
furnaces 

Ferrochromium

Ferromanganese, not produced in 
blast furnaces 

Ferromolybdenum 
Ferrophos phorus 

Ferroailicon, not produced in 
blast; furnaces

Ferrotitanium 
Ferrotungsten 
Ferrovanadium
High percentage ferroalloys, not 

produced in blast furnaces 
Manganese metal, not produced in 

blast f u m a c n e s  

Molybdenum silicon, not produced 
in blast furnaces 

Nonferrous additive alloys, high 

percentage: except copper
Steel, electrometallurgical



The ferroalloy industry, like other metals industries in the 
developed countries, is being adversely effected by high energy and 
labor costs. Ferroalloys are not end products, but are in turn 
dependent on the health of the steel industry they support. In recent 
years, both the U.S. steel industry and the ferroalloy industry have 
been under continual pressure from foreign imports and the economic 
recession.

In 1980, ferroalloy imports into the United States were valued at 
$644 million while U.S. exports were only $93 million, a 6 to 1 ratio of 
imports to exports. The principal imported alloys are manganese alloys, 

ferrosilicon, chromium alloys, and ferronickel alloys as shown in Table 
IX-22.

The availability of feedstock ores in Alaska will be a major factor 
in any decision to locate a ferroalloy processing plant there.

1 •
Frotu 1917 to 1957 chromite was produced at three main sites: the 

Star and Chrome Queen claims at Red mountain, and the Reef mine at Claim 
Point in Seldovia, all on the Kenai Peninsula.

There has been no domestic production of chromium since 1961, and 
n o  production of manganese since 1973. The United States currently 
imports chromium from the Republic of South Africa (44Z), the 

Philippines (16Z), and the Soviet Union (18Z).

Red Bluff Bay, in southeast Alaska, contains high-grade deposits 
with a good chromium-to-iron ratio. Reserves of 570 tons of more than 
40Z chromium and 29,000 tons of 18-35Z chromium have been noted. These 
deposits could be valuable national reserves; however, they are not 
major occurrences on the world scale.

Manganese is imported from Gabon (40Z), Brazil (19Z), Australia 
(15Z), and South Africa (14Z).

Approximately 40Z of mined tungsten is consumed by ferrous alloys; 
when added to iron or steel it improves high-temperature strength and 

hardness. 38Z of all tungsten produced is used as tungsten carbide in 

many die and drilling applications> On Gilmore Dome, east of Fairbanks, 
the Yellow Pup mine has produced tungsten concentrates at its small 
gravity mill.

Molybdenum is a strategic metal used in the production of high- 
strength alloy steels where minimum weight is required. Reserves of 
molybdenum have been either proved or inferred at Bond Creek (500 Mt at 
•03Z), Stepova* Bay (100 Mt at .03Z), and Nunatak (8.5 Mt at .125Z).
The most widely known and important r  serves, however, can be found in 

Alaska at Quartz Hill, 45 miles east of Ketchikan. This deposit,
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discovered in 1974 by U.S. borax and Chemical Corp., contains an orebody 
of 1.5 billion Cons of ore and a gross value of $18 billion; it is 

believed to be one of the largest molybdenum depos-Jr  ̂ the world. 
Quartz Hill will produce 40 million lb of molybdenum a year, and Is 
expected to come on stream in late 1987. U.S. Borax estimates that half 
its output will be exported to markets in the Pacific Basin and Europe.

The United States is heavily dependent on external sources for nv v 
of the vital elements listed in Table IX-21, as shown in Table IX-23. 
There were 32 U.S. ferroalloy producers in 1980 (Table IX-24), many of 
which are foreign owned. The patter” of plant locations in Che United 
States is an indication that proxira?* .y to markets is a more important 
factor in this industry than electricity costs.

An estimated 15,000 to 20,000 kWh is needed to produce 1 ton of 

ferroalloy. Based on industr averages, a "typical" ferroalloy plant 
might produce 1,600 tons of pi duct annually. Pertinent data for a 
representative ferroalloy production facility are listed in Table IX-25. 
The differential costs associated with an Alaskan facility are listed in 
Table IX-26. Because of the varying points of o r i g u  of feedstocks, 
average transportation costs will vary widely, but based on Che 
parameters estimated in Table IX-25, Railbelt electricity would have to 
be $0.0625/kWh less expensive Chan competing sites before the region 
wculd be considered on the basis of inexpensive electricity alone; 
Transportation costs for input feedstocks and product would make an 
Alaskan plant site less competitive than in the eastern U.S. Unless 

Alaskan, producers can identify and economically process local feedstock 
resources, there is little potential for ferroalloy production in Che 
state baaed on inexpensive electricity alone.

Even if plants are built, this industry is unlikely to utilize 
significant quantities of electrical energy, based on the total average 
annual electrical energy usage for individual plants (32 GWh) in this 
industry. Such plants would be candidates for the agglomeration of 
small facilities discussed later in this section.
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T a b le  IX -2 2

1980 U.S. IMPORTS OF FERROALLOYS 
AND METALS USED IN FERROALLOYS 

($ in Thousands)

Manganese alloys 240,833

Ferrosilicon 42,639

Chromium alloys 155,803

Ferronickel 104,156

Fez romolybdenum 243

. Ferrophoaphorua 10

Ferrotitaniura and
Ferrosilicon titanium 1,679

Ferrotungsten and
Ferrosilicon tungsten 4,039

Ferrovanadium 3,477

Source: 1980 U.S. Minerals Yearbook.
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Table IX-23

1980 NET IMPORT RELIANCE AS A  PERCENTAGE OF APPARENT CONSUMPTION

98Z 

90Z 

20Z 

73Z

Data withhela by che Bureau 
of Mineu Co avoid disclosing 
company proprietary data

52Z

Source: "Mineral Commodicy Summaries 1982," U.S.
Department of Interior, Bureau of Mines

Manganese

Chromium

Silicon

Nickel

Titanium

Tungsten



PRODUCERS O F  FERROALLOYS VI THE UNITED STATES IN 1980

Tabic U - 2 4

Producer Plant Location

I

Producta Type of Furnaci

FERROALLOYS (EXCEPT FF.RROPIIOSPUORUS)

Alabama Alloy Co., Inc............. Beaaemer, AL FeSi Electric

Aluminum Co. of America, 

Northweat Alloya, Inc.

Addy, WA 81, FeSi Do.

Autlan Hanganeae Corp................

AHAX Inc., Climax Holybdenum Co-

Hrbile, AL SiHn Do.

Div................................... Lmgeloth, PA FeHo Katallothermic
Cabot Corp.,

Kill Div.

Penn Rare Hecal Div.

Ruv.re, PA FaCb Do.

Chromaaco Ltd.,

Chromium Mining A Smeltirg Corp. 

Div.

Voodetock, TN i FeCr, FeSi Electric

Dow Corning Corp.................

Engelhard Hinarala 4 Cher.lcala

Springfield, OR Si Do.

Corp., Hinarala and Chtmicala Div. 8traaburg, VA FeV Hetallociiermic
Foote Hinaral Co., Perr<*Moye Div. 

Hanna Mining Co., The:

Cambridge, Oil 

Craham, WV 

Keokuk, IA

FeSi, !?*V, ailvary pig 

irof., other2

Electric

Hanna Nickel Smelting C o .......... Rlddla, OR FeNi, FeSi Do.
Silicon Div........................

Intarlake, Inc., Globa Metallur­

Wenatdiaa, WA 81, FeSi Do.

gical Div.

A

International Hinarala A Chemical

Beverly, Oil 

Salma, AL

FeCr, FeCrSl, 81 

FeSi, SiHn

Do.

Corp., Bridgeport, AL FaSi Do.
Induatry Croup, TAC Alloya Div. Kimball, TN Do. Do.

Hacalloy Inc. Charleston, SC FeCr, FaCrSi Do.
Hetallurg, Inc., Shleldulloy Corp. Newfield, Ml FeAl, FeB, PaCo, FoTl, 

FeV, other2

Hetallotheraic

Ohio Parro-AUoya Corp.............. Montgomery, AL 

Ptiilo, OH

Powhatan Point, Oil

FeB, FaHn, raSi, 

Si, SiHn

Electric

Pennaoil Co., Duval Corp............

I’aaaea Co., The...................

Sahuarita, A7.

Nouton Falla, OH 

8olon, OH 

Putaakl, PA 

Fort Worth, TX

FoHo

FaAl, FeB, FaCb 

Pello, FeNi, FeTi, 

FeV, FoW, 

other*

Hatallotharmic

Electric, 

metallothermlc
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Table IX-2'* (Concluded)

Producer Plant Location Product! Type of Furnac

FERROALLOYS (EXCEPT FERROPIUSPIIORUS)

Reactive lletala and Alloyi Corp..... U. Pittaburgh, PA FeTi, other2 Electric,

Reading Alloya, Inc.............. Robeaonia, PA FaCb, FeV Hetallotheraic

Reynold! Hetall C o .................... Sheffield, AL Si Electric

Sacra Corp., Satralloy, Inc. Div.... Steubenville, OH FeCr, FeCrSi Do.

SEDEHA S.A., Chenatala Corp......... Klngwood, V I FaHn Fuaed-aalt

electrolytic

SKW Alloya, Inc........................ Calvert City, KY.. 

Niagara Falla, NY.

FeHn, FeSi, SiHn Electric

South African Hanganeae Aiocor, Ltd.. Rockwood, TN FeHn, SiHn Do.

Roane Ltd.

Teledyna, Inc., Teledyna Ueh Chang, Albany, OR FeCb Hetallotheraic

Albany Div

Union Carolda Corp., Hetala Div.,... Allay, WV 

Aahtabula, OH 

Hariette, OH 

Niagara Falla, NY 

Portland, OR 

Sheffield, AL

FeB, FeCr, FeCrSi 

FaHn, FaSi, FeV, 

FuH, Si, SiHn, 

other2

Electric

Union Oil Co. of California, 

Holycorp, Inc.

Wbihington, PA FeB, FaHo, FeW E2octric and 

Mtallotharai

FERROPIIOSPIIOkUS

Blectro-Phoa Corp................... Pierce, FL FeP Electric

FHC Corp., Induatrial Chenical Div Pooatello, ID Do. Do.

Honaanto Co., Konaanto Induatrial Columbia, TN Do. Do.

Chemical! Co. Soda SprHga, II) Do. Do.

Occidental Patrolaura Corp., Columbia, TN Do. Do.

Hooker Chenical Co., 

Induatrial Cnanicala Croup

Stauffar Chemical Co., 

Induatrial Chenical Uiv.

Ht. Pleaaant, TN 

Silver Row, HT 

Tarpon Springa, FL

Do. Do.

iFeAl, ferroaluulnum; Kell, ferroboron; FaCb, ferrocolurablum; FaCr, farrochroalun;

FeCrSi, ferrochromiuia-ailicon; FaHn, farromanganeae; FeHo, feacoirolybdunun; FeHi, ferronlckel; 

FeP, farrophoaphorua; FeSi, ferroailicon; FeTl, ferrotltanlun; FaV, ferrovanediun;

FeU, ferrotnngaten; Si, lilicon laetal; SiHn, ailicouanganaie.

2 lncludua apecialty lilicon alloya, zirconium alloya, and miicellaneoua ferroalloy!.

Source: U.S. Hinarala Yearbook, 19H0.
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Table IX-25

DATA FOR REPRESENTATIVE 1600-TON/YEAR FERROALLOY PLANT

"j Inveatmeat Costs for New

Plant Construction $10— $20 million
•

Labor Costs (200 employees) £4 million

l
Electricity Costs (£0.045/kWh) £l million

Source: SRI International



.   . . .  . .

’’able IX-26

ANNUALIZED DIFFERENTIAL COSTS ASSOCIATED WITH AN ALASKAN SITE 
FOR A  FERROALLOY FACILITY

Conr. traction Costa 

Labor

Transportation Costs 

Total

$0.5 - $1.0 million 

$1.2 million 

$0.2 - $0.3 million 

$1.9 - $2.5 million

Source: SRI International
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The Pulp and Paper Industry

In 1979, paper mills (excluding building paper) ranked as the 

fourth largest energy-consuming industry in the United States, using
592.2 trillion Btu costing $1,689 billion. Of this total, 322 ($536.7 
million) was for electric power. For the building board and building 

board mills, purchased electrical energy represented 5.62 of the value 
of shipped product in 1980. Much of this industry produces a major 

portion of its own electricity through cogenrration. The United States 
ranks first in the world in both production and consumption of paper, 
board, and pulp. In 1981, the U.S. produced over 57 million metric tons 
of paper and board alone. A  breakdown by grade of U.S. paper and board 
production for 1970-1981 is given in Table IX-27. The increase in 

annual demand expected by SRI through the 1980s, though far below growth 
in the 1950s and 1960s, will be about 65 million tons, or an annual 

increase of 3.32 per year. Growth of demand in developing countries is 
expected to be greater than in the U.S. U.S. exports have been 
increasing from 65,000 metric tons in 1979 to 159,000 in 1980 and

245,000 in 1981.2 3 »24

The paper/forest products industry, like many other industries, is 
currently depressed by the recession and high interest rates. Some of 
the biggest companies, such as Boise Cascade, Champion International, 
and Crown Zellerbach are having a difficult time meeting interest 
payments.2^ Although the industry is currently depressed (see Table 
IX-28), it can be assumed that the economic recovery will lead to expan­

sion of the industry comparable to historic trends. In the timeframe of 
interest (1990-2010), the industry can be expected to add capacity, 
particularly if new markets are developed, such as the People's Republic 
of China.

Because a newsprint facility23 using thermomechanically processed 
pulp (TMP) possesses the least ability to generate its own internal 
sources of electricity, and because it is representative of the pre­
dominant paper commodities, this segment o c the industry was selected by 

SRI as an example of the most likely cf the pulp and paper industry 
segments to benefit from low-cost Alaskan electricity.

Industry estimates of plant energy costs vary from 122 to 302 of 
shipment value. Canadian plants, which produce the preponderance of 
newsprint, report purchased energy coots at 122 of the value of 

rhipment. An Alaskan site would compete with the most efficient 
alternative sites, so the Canadian data are the most pertinent for 

comparison purposes. Based on industry averages, electricity costs
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T a b U  IX—27

PAPER AND BOAID PRODUCTION IN THE UNITED STATES 

(Thouaaoda of Short Iona)

Paper ;   Paparboard______________________   C o mtr u ct ton*

Year

Newa-

print

Coated

Printing

Publicatj 

6 Print.

Uriting 

6 Ralat. Coaraa^

Sani-

tary

All

Papar

Total

Other

Rlaachad

Papar­

board

Corru­

gating

Material

Unbleached

Kraft

All Papar­

board 

Total

Wat

Ma­

chine

Board

Con-

etruc-

tion

(Paper)

All Cona- 

atruction 

Total

Total

All

Typea

1970 1,365 3,279 2,666 2,917 5,619 1,568 23,625 1,856 6,132 11,616 25,677 139 1,596 6,276 51,516
1971 1,321 1,251 2,758 2,996 5,662 1,660 21,811 1,938 6,596 11,700 26,115 U S 1,817 5,001 55,086
1972 1,651 1,566 1,010 1,129 5,711 3,796 25,635 I', 966 6,992 11,010 28,522 168 1,915 5,152 59,657
197} 1,659 1,816 1,116 1,817 5,696 1,726 26,681 1,971 5,285 13,119 29,267 169 1,858 5,606 61,106
1974 1,195 3,976 2,812 6,102 5,711 1,800 26,676 1,957 5,091 12,755 28,017 166 1,865 5,118 59,910
197} 1,676 3,118 2,600 1,266 6,805 3,669 21,306 1,792 6,611 11,170 26,652 115 1,616 6,668 52,521
1976 1,61)0 1,967 2,986 1,910 5,661 1,916 26,612 1,896 5,065 12,501 27,860 n o 1,771 5,11b 59,898
1977 1,525 6,215 1,116 6,170 5,930 6,065 28,096 1,968 5,685 105,902 29,006 N.A. 1 552 5,692 62,722
1978 1,689 6,511 1,507 6,277 5,778 6,016 28,506 1,616 5,792 N.H. 10,013 N.A. 1,915 5,625 l. 5,300
1079 1,778 6,580 2,068 6,596 5,708 6,601 29,580 1,861 5,918 11,857 11,168 166 1,868 5,616 66,129
1980* 6,661) 6,751 2,127 6,791 5,327 6,298 10,166 1,796 5.866' 16,269 11,161 >18 1,169 6,190 65,1)16
198I6 5,000 6,900 2,000 6,900 5,700 6,600 11,500 1,900 6,000 16,800 12,000 150 1,200 6,600 68,(00

'Paper and Hoard. 2Prior to J979 data ara for book papar, uncorftad. ^Packaging A induatrial converting papar. ^Prlor to 1979 data are for 

linerlioard. ‘Pralininary. °Eatinata.

Source: Hnraau of tha Canaua



T a b le  IX -2 8

U.S. PAPER/FOREST PRODUCTS FIRST-QUARTER RESULTS
( io o o )

Paper Companies Sales
Change
1982/81

Earnr
ings

Change
1982/81

Chesapeake * 59,600 -6.62 * 1,900 -67.82
Clevepak 31,079 5.9 949 0.1
Consolidated 135,816 -1.1 10,905 -29.7
Crown Zellerbach 725,000 -5.3 5,600 -69.6
Diamond 264,979 -14.4 2,204 -73.1
Federal Paper 123,015 8.02 5,348 8 . 12
Fort Howard 120,295 8.4 21,803 10.2.
Glatfelter 68,696 29.3 5,774 150.7
GN Nekoosa 367,900 0.5 22,000 3.8;

Hammermill 325,916 5.7 7,080 -34.il
Intl. Paper 1,002,700 -23.2 60,000-* -59.3
James River (1/24)^ 184,250 -1.6 4,391 -5.9
Kimberly-Clark 734,300 0.1 57,700 -4.2
Longview (1/31)^ 92,912 11.0 (2,185) n.m.
Mead 689,866 2.6 13,803 -54.0
Mosinee 22,021 -6.1 1,022 -41.6
Pentair 67,865 17.0 2,223 -19.5
St. Regis 672,230 9.8' 19,430 -61.0

Scott 580,156 2.52 18,639 -27.92
Socono 122,953 -4.22 6,667 -13.8 2
Sorg 19,932 -8.8 (98) n.m*
SW Forest 144,948 -27.6 (4,603) n.m*
Stone Container 105,442 2.3 2,556 -58.6
Union Camp 372,433 -10.6 32,241 -19.4
Wausau (2/18)^ 44,833 -5.6 (864) n.m.
Westvaco 342,644 -5.4 8,323 -57.4
Willamette 214,305 -12.2 (4.652) n.m.

Total *7,906,086 -3.12 *298,156 -42.32
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T a b le  IX -2 8  ( C o n t in u e d )

Change 1 Change
Forest Products Sales 1982/81 Earnings 1982/81

Boise Cascade $ 713,960 -9.0% $ 5,560 -85.2%
Champion Intl. 905,913 -9.5 617 -97.8
Georgia-Pacific 1,199,000 -11.1 15,000 -51.9
Louis.-Pacific 196,570 -26.4 (11,750) n.m.
Popo & Talbot 59,633 -4.0 857 39.3
Potlatch 201,308 -7.9 4,485 -43.6
Weyerhaeuser 1,057,457 -3.7 56,952 -0.1

Total $ 4,333,841 -9.3% $ 81,721 -59.3%
U.S. Total 12,239,927 -5.4 379,3/7 -47.1

. CANADIAN PAPER INDUSTRY RESULTS

Abitibl C$414,618 0.9% C$22,019 -21.5%
B.C. Forest 198,300 -2.9 (4,70C.> n.m.
B.C. Resources 143,200 -35.9 (13.0C0) n.m.
CoR-Bathursc 362,600 1.6 17,600 -32.8
Don am 30,600 -1.0 (7,700) . n.m.
Fraser 102,734 8.42 143 -97.02
Great Lakes X32,27!5 -4.7 12,179 -42.0
Mac/Bloedel 505,000 -17.5 (10,400) rie ox*
Scott 52,900 9.3 2,200 10.0
Weldwood 99,700 -23.2 (4,047) n.m.

Total C$2,041,927 -9.2% C$14,294 -87.1%

Note: n.m* ■ not meaningful

1. Income after taxes, from continuing operations, excluding most
significant nonrecurring items in both years.

2. 1981 figures restated by company.

3. 1982 results include after-tax gain of $17.2 million from sale of
tax benefits. 1981 results include after-tax gain of $57 million
from land transactions.

4. Period ended. Figures for James River are for third quarter, 
Wausau for second quarter.

Source: Pulp and Paper, June 1982
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are approximately 32% of energy coats, and the cost per metric ton 
(based on a production cost of $425.25/Mt) in Canada is equal to $16.33. 
For marginal plants where electricity is 20% of the total operating costs 
of an integrated facility, the costs might be as high aa $85/ton. Alter­
natively, if electricity were substituted for all other energy uses, 
costs might be as high a3 $50/ton, even for a Canadian plant.

Average costs for construction of new forest products facilities 
are given in Table IX-29. Construction of a typical large newsprint 
facility is estimated at $330 million with a capacity of approximately

200,000 metric tons per year. At 10% interest over 30 years, finance 
charges on such a plant are approximately $712 million, for a total cost 
of $1,042 million. A  similar plant in Alaska using a 1.5 location 
adjustment factor is estimated to cost $1,564 million over 30 years, of 
which $1,068 million is interest. These costs represent an annual cost 
differential for an Alaskan location of $17.3 million (1982 dollars).

Although input feedstock transportation costs are expected to be 

comparable to those for competing sites, output transportation costs 
will be greater for an Alaskan location than for an average site in 
Canada or the Pacific Northwest. At bulk shipment rates, annual costs 
for shipment of 200,000 tons of newsprint from Anchorage to Oakland, 
California, are expected to be $33.6 million (see Table IX-30). This 

value represents an added expense of approximately $168/ton, compared to 
average U.S. transportation charges of $64.50/ton. For a 200,000-ton 
production plant, the annual, transportation differential j .a  approxi­
mately $20.6 million (1982 dollars). Although export to Asia might be 

comparable for an Alaskan site and a U.S. west cpii&'c site, competing low- 
cost Asian labor rates make shipment of finished p.<^per products to Asian 
users unlikely for all U.S. sites.

The labor cost differential can be calculated using published pulp 
and paper hourly rates for the Northwest and the .United States as a 

whole and using _he assumption that Alaskan labor rates are approximately
1.2 times higher than in the Northwest, and approximately 1.68 times 
higher than the U.S. average for the paper and pulp industry.2-» This 
results in an overall labor differential for an Alaskan plant of $13.5 
million.

As shown in Table IX-31, the overall annual coat differential for a 
typical plant, which must be offset by energy rates, is $51.4 million, 
or $257/ton, which compares unfavorably with the $85/ton cost of 
electricity for even marginal plants.

Using an average of $.02/kWh price for electricity in Canada, the 

energy usage per pound of product can be estimated at approximately 1.28 
kWh. Based on this estimate, Susitna power would have to be approxi­
mately $.09/kWh cheaper than competing sites in order to achieve a 

break-even with the annualized added cost of construction, labor, and 
transportation associated with an Alaskan site. An analysis of other
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Table IX-29 

TYPICAL U.S. MILL CONSTRUCTION COSTS

Capacity Costs
Grade (metric tons/day) (million $)

Newsprint 550 330

Lineirboard 1,100 Less th.

Kraftboard 550 300

Printing & Writing Paper 550 600

Tissue 550 300

Source; Composite taken from intervi«wi» with 
industry officials.
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Table IX-30 

NEWSPRINT TRANSPORTATION COSTS

Mode

NewaprinC from Anchorage to Seattle; 
*116,38/metric ton x 200,000 tons

Newsprint from Seattle to Oakland; 
£51.70/raetric ton x 200,000 tors

Solid wood from British Columbia to 
Anchorage; ^20/cubic meter x 483,000 
'jubic meters

Total Transportation Costs

Container
vessel

Rail

Container
vessel

Annual Coat 
(million £)

23.3

10.3

9.7

43.3

Source: SRI International
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T a b le  IX -3 1

ANNUAL COST DIFFERENTIAL ASSOCIATED WITH AN ALASKAN 
SITE FOR A  PULP AND PAPER PLANT

Total $/Ton

(17.3 million 86.5

13.5 million 67.5

20.6 million 103.0

$51.4 million 257.0

Source: SRI International

Construction

Labor

Transportation

Total
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segments of the pulp and paper industry can be expected to produce 
similar results, since newsprint production is characteristic of the 
energy intensity of the pulp and paper industry processes, and this 

segment of the industry is less able to take advantage of cogeneration-.

The Cement Industry

Because of the low value-to-weight ratio of cement, transportation 
charges are a major factor in its production. Most cement is used 
within 150 miles of where it is produced. Overall, cement industry 
capacity has not changed in recent years, but because of extreme 
competition within the industry, numerous older, obsolete plants have 
been retired and new, more efficient plants constructed. In the period 
1980 through 1981, 22 plants were closed while 9 million tons of 
capacity were added in 1981.26

Four companies dominate the current cement industry.27 These are:

• Lone Star Industries

• Ideal Basic

• Kaiser Cement

• Texas Industries.

Overall, there are 48 companies and 159 plants producing cen?nt in 
39 states. Most energy (902) associated with cement production is used 
in the drying of cement clinker, which is then ground into the final 
product.' There are two processes, wet and dry, which are used in the 

industry, although most new plants employ the dry process. Dry process 

plants tvy"ically are 202 lower in energy consumption than wet process 
plants.7' *9

Although the cement industry is a high user of electrical energy, 
the preponderance of energy usage is from fossil fuels. In 1979, 762 of 
’’iln energy was fueled by coal, 162 was natural gas, and 82 was oil. 
Since low-cost hydropower might be used to displace fossil fuel in 
thermal processes, the cement industry could be a candidate for energy 
substitution.

Currently, there are no cement plants in Alaska. Product is 

shipped at a cost of approximately $60/ton from plants in Seattle which 
receive their raw materials from British Columbia.31 Because of these 

added transportation costs, the cost of cement in Anchorage is twice the 

cost relative to the average U.S. price. Fifty percent of U.S. cement 

production currently comes from six states: Texas, California, 
Pennsylvania, Michigan, Missouri, and Florida. In general, the high 

cost of transportation from Alaska (approximately 1002 of product value) 
appears to overshadow any ponrible energy saving associated with Alaskan 
cement production.
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The Chemicals Industry

The industrial inorganic chemicals in SIC 2819 are a potpourri of 
diverse products and dissimilar industries. Contained within this group 
are a number of materials discussed in this report in conjunction with 
other industrial processes, such as alumina and bauxite .vs feedstocks to 
the aluminum industry. Of the remainder, the importance of energy costs 
varies markedly. The classification of this group as electrically 
intensive is somewhat misleading, since uranium production is included 
in this classification group.

The U235 isocope occurs in small concentrations in uranium ore, 
and the ore must be enriched in this isotope to produce nuclear fuel.
In the currently used diffusion process, uranium oxide (U30g) is 
converted into uranium hexafluoride (UFg). This gas is then passed 
through diffusion tubes in an iterative process resulting in an increase 
in the concentration of the fissionable isotope. The entire process is 
extremely electrically intensive. Production of uranium fuel is 
controlled by the federal government, and no new diffusion plants are 
planned. Future isotope separation plants will utilize either centri­
fuge or laser separation techniques, both of which are less energy 
intensive.

Many of the other energy-intensive products are associated with 
production of low volumes of elemental metals, propellants, and elemen­
tal gases, which do not require large facilities. This SIC code also 
contains a number of high-volume, low-energy products. Eight chemicals 
within this SIC codo are among the top 50 chemical products in the 
United States on a weight basis, as shown in Table IX-32. The produc­
tion of these chemicals is, however, not very electrically intensive. 
Sulfuric acid production it) an example of this class. Phosphate ferti­
lizer production accounts for about 2/3 of sulfuric acid production, but 
other uses could be significant to Alaska. Its use in chloro-alkali 
production has been discussed previously. About 1.8 million metric tons 
is used annually in petroleum refining, and 1.7 million tons is used 
annually in recovering copper from low-grade ores.

In the production of sulfuric acid, sulfur dioxide reacts with 

oxcess air in an exothermic reaction which requires cooling. The 
resultant sulfur trioxide reacts with water to form sulfuric acid. The 
energy produced in this exothermic reaction can be used in a cogenera­
tion steam process to produce electrical energy. Plants built in the 
1980s will be able to generate 1.3 lb of steam per pound of acid. 
Significantly, this will occur at higher pressures (900 psi as opposed 

to 300 psi) and thus be more suitable for energy recovery than in older 
plants. Addition of a turbo generator to recover this energy would add 
$5,000,000 to the plant capital costs of $25,000,000 but would generate

15,000 kWh of energy.^2
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T a b le  IX -3 2

RANKING OF SELECTED U.S. INORGANIC CHEMICALS 
ON PRODUCTION BASIS

1980 Production 
Rank (billions of poundg)

Sulfuric acid 1 80.7

Sodium hydroxide 7 22.6

Sodium carbonate 12 16.6

Hydrochloric acid 26 5.5

Sodium sulfate 35 2.5

Aluminum sulfate 37 2.4

Calcium chloride 40 2.0

Sodium tripolyphosphate 47 1.4

Source: Standard & Poor's Industrial Surveys,

"Chemicala," November 5, 1981



Three general conclusions can be made concerning SIC 2819 
industries. Energy usage is heavily skewed by radioactive material 
production; many other high-volume chemicals are actually not energy 
intensive; and finally, of those that remain, most represent small 
markets and are secondary products associated with developed industry 
infrastructures and not primary industries, a factor which SRI regards 

as important in identifying candidate industries for Alaska. SRI has 
not identified any candidate industries within the group which appear to 
be likely candidates to benefit from low-cost Alaskan power.

The Primary Metals Industry (Excludes Steel, Copper, and Aluminum)

Five metals (gold, silver, zinc, nickel, and tin) within these SIC 
codes either are in production in Alaska, are the subject of exploration, 
or are known to exist in potentially significant quantities. In the 
case of precious metals, Alaska has approximately 13 principal producers 
working placer gold deposits within the state. Overall, about 65,000 
troy ounces of gold were recovered by over 200 operators in 1979. 
Approximately 6,500 troy ounces of silver were also recovered alloyed 
with the pl{ :er gold. At least 3 tin mining facilities are operating 
within the state. Zinc and nickel are the subject of exploration by a 

variety of multinational corporations, and various reserves have been 
reported. Unfortunately, of 244 known major mineral areas catalogued by 
Resource Associates of Alaska, over 80% are in closed lands. Of the 13 
most economically viable deposits identified by RAA, 9 are closed to 
exploitation by the Alaska National Lands Interest Conservation Act.

Some of the larger known deposits that contain economically 
recoverable metals are:

•  Lik - sulphides of Pd ( 8 . 5 % ) ,  Zn (25.5%), Ag, Cd ( 0 . 2 5 % )

• Cominco - very similar to Lik ,

• Artie - sulphides of Cu (4.0%), Zn (5.5%), Pg (1.0%), Ag

• Picwi.c Creek - similar to Artie

Lost River - tin, fluorite, tungsten, and beryllium

• Brady Glacier - Ni-Cu.

«< Bohemia Basin - Ni (0.4%), Cu (0.25%), Co (0.04%)

o Green's Creek - Pb (1.94%), Zn (7.71%), Cu (0.4%), Ag, Au

• Quartz Hill - molybdenite (0.15% MoSj).
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Zinc, copper, and silver ores are :he most prevalent, but significant 
deposits of strategically importan' cobalt, chromite, titanium, 

molybdenum, and tungsten ores are seated throughout Alaska.

Nickel is used in the production of stainless steel and other 
corrosion-resistant alloys. The deposit at Brady Glacier, at Glacier 

Bay National Park, is considered to be a major nickel reserve for the 
U.S. Probable reserves are estimated to be between 100 million and 
300 million tons of 0.5Z Ni. On Yakobi Island, Inspiration Development 
Co. has conducted drilling and geological detailing at its claims 
covering the Bohemia Basin and Takanis deposits. These deposits, 

together with the Flapjack deposit, contain in excess of 20.7 million 
tons of 0.33-0.51Z Ni and up to 0.04Z Co.

Tin concentrates are produced as a by-product of molybdenum mining 
in Colorado and from placer deposits in Alaska. Only one tin smelter is 
in operation in the U.S., at Texas City, Texas. Although the U.S. is 
80Z dependent on tin imports and Alaska contains the primary U.S. 
reserves, the U.S. reserves are only 0.5Z of the world total. Tin is, 

however, available from ft number of world suppliers, including Southeast 
Asia, Australia, Bolivia,, Brazil, Mainland China, and the USSR. Over­

all, U.S. tin usage is expected to grow at less than 1Z annually through 
1990.

Zinc mining in the U.S. was a $306-raillion industry in 1981,. with 

25 mines producing 99Z of total output. Tennessee, Missouri, New York, 
and Idaho accounted for 79Z of total production. Although the United 
States is a net importer, its reserve base is approximately 20Z of the 
world total. Demand is expected to grow at about 1.1Z annually through 
1990.

Energy costs for processing these ores as a percent of value are 
generally loss than 10Z of the final product value. The unknown cjsts 
of extraction in an Alaskan setting and transportation of finished 
products are expected to be a significant fraction of the final cost for 
these metals. Low-cost Alaskan electricity would enhance the economies 

of extraction of these minerals but is not likely to be an overriding 

factor.in the deciuion to exploit them. Detailed economic analysis is 
required for each rite before the impact of low-cost electricity can be 

determined, especially since many of these deposits are precluded from 
exploitation in the foreseeable future.

It is not practical to examine the economies or processing at all 
the sites for minerals in this category, but zinc smelting is repre­
sentative of the group and will be examined in some detail.
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Commercially valuable zinc-bearing orc3 occur predominantly in 
sulfide form. Valuable impurities in zinc ores, from which the zinc is 
extracted via specific metallurgical operations, include lead, iron, 
copper, silver, gold, antimony, and occasionally tin.

The process of extracting zinc from the ore takes place in three 
operational steps:

•  Concentrating - where ores, after being mined, are separated 
into a concentrated mineral and a waste rock.

• Smelting - where the concentrate is reduced to the metal in a 
metallurgical works.

• Refining - where the metal is further refined and alloyed to 
cotnoercially usable form.

The concentration of zinc sulfide ores usually takes place adjacent 
to the mine site. First, the ore must be crushed and ground in order to 
free the mineral lattices from those of the waste rock (gangue). Next, 
the finely divided ore is mixed into a slurry with water, and the 
mineral and gangue particles are separated utilizing the effect of 
gravity. This separation usually takes place by way of the froth 

flotation process, where the gangue is discarded as waste (tailings). 

During the last step in concentration (or beneficiation), the mineral 
slurry is separated into solids and water via a filtration process. The 
resulting zinc sulfidet concentrates contain 50Z to 64Z zinc.

The preparation of the concentrate for smelting involves a process 
(roasting, sintering, or pyroconcentration) in which the source material 
is made into a crude zinc oxide form and specified particle size.
During roasting, the sulfide is heated and bunted with oxygen to form 
ZnO and gaseous SO2 (which is generally converted to sulfuric acid). 
Sintering may take place to further treat the ZnO to increase density 
and particle size bafore feeding into the smelter. In pyroconcentra­
tion, the zinc-bearing material is mixed with coal, heated, and turned 
i'.nto a vapor, which is carried via a gas stream to a baghouse (filter) 
and condensed.

In the reduction step, the zinc is reduced from its oxide to its 
elementary form. Several different thermal processes may be used: 
horizontal retort, vertical retort, electrothermic furnace, and blast 
furnace (all of which use carbon as a reducing agent). The electro­

lytic process uses the passage of electric current for reduction to 
metal from a liquid bath. This hydrometallurgical (electrolytic) 
process for zinc smelting, rather than using heat for the reduction, 
relies on electrodeposition of tho metal from a zinc sulfate solution 

prepared from the crude zinc oxide and sulfuric acid. Virtually all 
impurities remaining from the preparation step are eliminated in this 
process.
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The quality of zinc produced by the various carbon reduction 
processes mentioned is suitable for hot-dip galvanizing, continuous- 
line galvanizing, and '.n 3ome cases for brass manufacture and rolled 
(wrought) zinc. For aizable usage in die-casting alloys, however, 
output from this type of smelter must undergo a refining step. The 
major method of upgrading the lower-purity zinc metal is fractional 

distillation in reflux refining columns, which is capable of producing 
99.9953! pure zinc.

Sulfuric acid, one of the major byproducts of the zinc industry, is 
used by the chemical and oil industries (e.g., for chemical cleaning of 
steel; in making phosphates for fertilizers).

Identified world resources of zinc are estimated to be about 1.8 

billion tonn. (Metal Statistics, 1980, American Metal Market, Fairchild 

Publications, New York, 1980). Canada, the largest producer of zinc, is 

also the country with the largest known reserves. Other important pro­

ducers are Peru, Australia, the U.S., and Mexico. In 1980, Peru produced

72.000 Mt; Australia, 300,000 Mt; United States, 325,300 Mt; Mexico,
165.000 Mt; and Canada 550,000 Mt. Major U.S. companies producing zinc 
include:

• Amax, Inc. (Greenwich, Conn.).

»  Asarco, Inc. (New York).

•  Bunker Hill Co. (Kellogg,'Idaho), a unit of Gulf Resources and 
Chemical Corp.).

• National Zinc Co. (Bartlesvillle, Okla.; a unit of Engalhard 
Minerals and Chemicals Corp.).

• New Jersey Co. (Nashville; a unit of Gulf and Western 
Industries, Inc.).

• St. Joe Zinc Co. (Pittsburgh; a unit of St. Joe Minerals Corp., 
which clooed its Monaca, Pa., electrothermic zinc smelter at the 
end of 1979).

A  zinc smelter employing the electrolytic reduction process can be 
expected to use about 3,500 kWh per ton of finished product. Free 
electricity might produce a savjr^s of $200 psr ton, but this would be 
offset by $60 per ton in additi<v.-v., capital costs ($180 million for an 

Alaskan site) and $54 a ton for additional labor costs (300 workers) 

associated with an Alaskan location. Transportation costs cannot be 

evaluated without consideration of a specific site. In conclusion, the 
availability of inexpensive electricity makes an Alat»tan zinc smelPer 
more favorable but is clearly not a deciding factor.
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The Fertilizer Induacry

Although the chemical fertilizer industry i3 currently suffering 
from overcapacity, SRI projects a growth rate of 2Z to 3% over the next 
20 years for this industry, and there is potential for expansion of the 
industry in the 1990s. The industry has reduced the electric energy 
"concent" of its product in recent years and has generally converted 
frorr mechanical compressors to the reforming process, which involves 
combustion of natural gas at 1,800°F to produce and steam for 
turbines. Siting issues are primarily associated with the availability 
and price of natural gas, which is used as feedstock for these plantsc 
A  new ammonia plant produces a p'^duct with an electric energy content 
of only 25 kWh/ton, compared to kWh/ton for a plant using
mechanical compressors. To daterr. ,'.v s the value of conversion back to 
electricity, tha cost of the displaced gas ($28/ton of product, assuming 
$3.75 per million Btu) must be balanced against the electricity cost and 
the other costs assstf^ted with an Alaskan location.

Electrical energy (compressors) would only be substituted for 

natural gas (gas-fired turbines) if the electric energy content of the 

product did not exceed $25 to $30 per ton. SRI estimates the investment 
required to build a 1,500-metric-ton-per-day plant in Alaska at $T"59 
million, based on an investment of $166 million for a similar facility 
at a Gulf Coast site. Differential carrying costs associated with the 
capital investment in an Alaskan site are therefore approximately $10 

per ton. Differential transportation costs can be expected to add 
another $35 to $45 per ton. Based on the increased construction coacs 

and transportation costs of an Alaskan site, inexpensive energy alone 
will not attract investors to Alaska interested in. siting a new amnonia 

plant.

If, howaver, an Alaskan l o c a ^ o n  is considered because of 
economically priced natural gas, a decision between the gas-fired plant 
and a mechanical plant will be made on the tradeoff between tha cost of 
displaced gas (7 billion Btu) and the electricity costs. Electricity 
prices below $0.026/kWh would be required before the mechanical plant 
would have lower operating costs than a gas-fired plant, assuming a gas 
cost of $3.75 per million Btu. If operation of the reciprocating- 
compressor anroonia plant proved economical, it would require 

approximately 550 GWh annually.
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Electric Space Heat in the Residential/Commercial Markets of the 
Railbelt

In addition to major induatrf.sl development and activity, 

c vnmercial and residential space heat offer market opportunities for 

utilizing low-cost electrical energy. Electric pricing policies and 
marketing programs could provide incentives to displace a portion of 
fuel oil and gas space heaters in both existing and new units. If 

electric rates were low enough relative to other space heating options, 
there would be a shift from fossil fuel to electric-generated space 
heating.

At present, electricity supplies approximately one-third of all 
residential end-use energy in the Railbelt. Commercial use i^ also 
large. The current and forecast use in both markets by fuel type 

predicted by Applied Economics Associates, adjusted and amplified by SRI 
as noted, are shown in Table IX-33.

Residential Electricity Demand

Total demand for residential energy (taken here as heat demand) is 
shown as growing to 57.844 trillion Btu by 2010 (see Table IX-33C Table 
IX-34). Likely conservation factors, estimated as reducin^ overall 
demand by 10%, 20%, and 30% in 1990, 2000, and 2010, respectively, result 
in a demand of approximately 40.5 trillion Btu in 2010 (see Table, IX-34). 
If it is assumed that a’l savings are in the fossil fuel component, the 
fossil fuel usage after conservation would be approximately 30 trillion 
Btu (equivalent to approximately 18 trilli-y h’tu of electricity). This 

cusnfity must be added to the original forecast for electricity of 12.5 
trillion Btu.- Accounting for conservation,, this gives a total potential 
residential all-electric demand of approximately 30.5 trillion Btu. 
Assuming a favorable price advantage for eler-trici ty, conversion of 

existing facilities and the total electrification of all new 

construction in the Railbelt can be exoected to 'approximate the 

conversion from coal to natural gas for space heating that occurred in 
the Midwest and Northeast during the late 1940s and 1950s. Because of 

transmission and distribution limitations, market penetration of 
approximately 80% is assumed at equilibrium in the Railbelt. The 
estimated potential residential electrical usage in 2010 is therefore 

approximately 24 trillion Btu (7,000 GWh). For 1990 it was assumed that 
the price differential between electricity and fossil fuels would be 

smaller, leading to a smaller equilibrium market share; that the market 
would be half way to equilibrium; and that only 90% of the potential 

market can be reached because of geographical factors. These assump­
tions imply that 25% of residential demand would be met by electricity. 
Similar considerations lead to a 45% share in 2000.



ENERGY CONSUMPTION IN THE RAILBELT: 
RESIDENTIAL/COMMERC1 U.1 *2 

(109 Btu)

T a b le  IX -3 3

1979 1990 2000 2010

Electric
Residential
Commercial

3 ’572 m  
2,544

5,427
3,998

8,240
6,618

12,500
10,060

Petroleum
Residential

Commercial
14,355
3,481

18,533
5,345

23,722
6 r231

Natural gas
Residential 7,178
Commercial Heat 3,221

9,266 <5) 
4,810

1 1 . 
5 i

(5)
(6 )

Total liquid fuels 
Residential 
Commercial

45,300
17,800

Total energy 

Residential 
Conroercial

25,105
9,246

33,226
14,153

43,823
18,457

57,844
27,860

Basic data from Department of Commerce and Economic Development, 
Division of Energy and Power Development, State of .'.l&ska: Long-Term
Energy Plan, p. 30, Appendix p. C-66 (August 1981).

2Coal excluded.

^Extrapolated by SRI International.

4Taken from energy balances, Long Term Plan, as 2,544 x 109 Btu.
Other figures in row extrapolated at rate indicated on p. C-66 (4.2%).

^Inferred by SRI from L979 data as 50% of petroleum use.

^Inferred bv SRI from 1979 data aa 90% of petroleum use.
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Table IX-34

ESTIMATES OP POTENTIAL ELECTRIC DEMAND FOR 
RAILBELT RESIDENTIAL END USE 

(10^ Btu Unleaa Otherwise Noted)

19791 1990 2000 2010 2

Forecast usage 
Electricity 

Fossil
3,573

21,533
5,427

27,7993
8,240

35,5833
12,500
45,346

Total 25,106 33,226 43,823 57,846

Total with
conservation 25,106 29,903 35,058 40,492

Energy demand if 
all electric 16,493 20,113 24,331 29,295

Likely fractxv... of 
demand electric 0.217 0.25 0.45 0.8

Resulting electricity 
usage 

Btu 

GWh
3,573

1,047

5,028

1,474
10,949

3,209
23,730

6,955

^-Actual.

-Extrapolatec by SRI International.

^Natural gas taken as 50% of petroleum values.

Source: Department of Commerce and E c o n ^ i c  Development, Division of

Energy and Power Development, Sta^e oi Alaska: Long-Term Energy 
P l a n , p. 30, Appendix p. C-66 (August 1981).
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C o m m e rc ia l E l e c t r i c i t y  Demand

Similar considerations apply to consnercial conversion to electri­
city and total potential electricity use. For the commercial sector it 
is assumed that some activities preclude the use of electricity, re­
sulting in an arbitrary limit of 70% maximum market penetration. If 
the same market share approach used in the residential estimates is 
assumed, the fractional shares indicated in Table IX-35 can be calcu­
lated. These values lead to the electricity demand forecasts presented 
at the bottom of Table IX-35.

Supply and Demand

The f o r e c a s t ^  generation and generation capability are 

contrasted with the potential residential and commercial electricity use 
projected above in Table IX-36.

It is apparent th&t unless use for space heating is discouraged by 
a tiered rate structure, increased residential and commercial use of 
electricity could result in near saturation of the proposed Susitna- 
baaed generation ayttera without any increase in industrial demand above 
the current 600 GWh per year. If long-term favorable electric rates are 
offered to residential and commercial consumers, a substantial substitu­
tion of electricity for fossil fuels will occur since electrical, space 
heating equipment is generally less expensive than fossil-fuel-fired 
space heating equipment. The conversion will take place over a 20-year 
period as old space heating equipment ir replaced. Electrical heating 
equipment will be specified in both the construction and replacement 
markets, if the prospect for long-term favorable electric rates is 
widely perceived and accepted.

If the same analysis is performed fcr the fiscal crisis scenario, 
where the population is assumed to grow only by a factor of 1.25 by 2010 
and conservation reduces per capita demand so that total usage is com­
parable to 1980 usage, the projected demand is reduced accordingly 
(approximately 3,900 GWh). In this scenario, si'stantial excess 
capacity is projected.

Agglomerations of Small Industrial Facilities

One alternative to attracting a single enterprise that utilizes 

large quantities of electric power is to attract a group of small energy- 
intensive businesses to an industrial park. Tha industrial park setting 
hac been widely adopted as a way to attract business development to a 

region and to provide planned commercial development. As a job creation 
mechanism, there are advantages to a strategy that attracts small

•

With slightly different equilibrium share and penetration figures.
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Table IX-35

ESTIMATE OF POTENTIAL ELECTRIC DEMAND FOR 

RAILBELT COMMERCIAL END USE 
(10^ Btu Unless Otherwise Noted)

19791 1990 2000

Forecast usage 
Electricity 

Fluid CubLt 
Coal

2,544

6,702
825

3,998

10,1553
na

6,618

11.8393
na

Total 10,071 14.1534 18,4573

Total after 
conservation 12,738 14,766

Energy demand if 
all electric 7,060 9,242 11,507

Fraction of demand 
electric 0.360 ‘ 0.400 0.441

Electricity use 
Btu 
GWh

2,544

746
3,697
1,084

5,075
1,487

20102

10,060
17,800

na

27.8603

19,502

20,740

0.567

11,759
3,447

^Actual.

2Extrapolatjd by SRI.

■^Natural gas taken as 902 of petroleum.

^Without coal.

Source: Department of Commerce and Economic Development, Division of

Energy and Power Development, State oi1 Alaska: Long-Term Energy 
P l a n , p. 30, Appendix p. C-66 (August 1981).
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POTENTIAL ELECTRICITY USE IN THE 
RESIDENTIAL AND COMMERCIAL SECTORS COMPARED TO SUPPLY

(GWh)

1990 2000 2010

Residential 1,474 3,209 6,955

Commercial 1,084 1,487 3,447
Total projected

demand1 2,558 4,696 10,402

Projected demand2 2,440 3,100 3,921

Projected supply3 4,846 5,107 7,031

Projected aupply^ 5,578 9,473 12,383

T a b le  IX -3 6

‘•4.2Z annual growth.

2Fiscal crisis scenario.

^Battalia (4.2Z annual' growth in poprilition}.

^Arbitrary retention of all existing anti projected fossil capacity 
operating at previous maxinrun yearly rate.

Source: Department of Commerce end Economic Development, Division of
Energy and Power Development, State of Alaska: L o u r - Term Energy
Plan, p. 30, Appendix p. C-66 (!August 1981)1
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businesses rather than large process plants. Large capital-intensive 
process plants tend to require fewer workers than small businesses per 
dollar invested. Moreover, large businesses are less likely to expand 
further in a single location than smaller businesses, which have a 
better potential for growth. Finally, large plants based on a ainple 
commodity are vulnerable to worldwide market changes, whereas a 
diversified business base can more easily adjust to changing mark.t 
realities.

There are negative aspects of an agglomeration strategy. Large 
process plants can be planned as independent entities with waste 

treatment facilities, fire protection, and other services designed to 

satisfy the needs of the plant. For planned industrial parks, these 
services are often provided by the surrounding coironunity. It will be 

more difficult for Alaska to provide the support facilities for a group 

of small businesses in on economically timed development program since 

the first tenant will require full services and it might take 20 years 

to fill the development. The projected energy requirements for a 

typical industrial park are not large, and it is difficult to envision 
any strategy (short of extremely favorable industrial development bonds 
for financing) that would enable Alaska to compete effectively with the 
large number of regional industrial development programs and 
commercially developed industrial parks in a way that would fill a large 
number of industrial parks.

The successful development of industrial parks designed for energy- 
intensive small businesses might be feasible if other aspects of an 

Alaskan location are exploited in addition to the potential availability 
of inexpensive electrical power. Materials processing, especially of 
Alaskan minerals, is the most likely type of business activity to be 
attracted to an Alaskan industrial park setting. The secondary pro­
cessing of scarce high-value minerals is usually feasible only on a 
small scale. One approach for an integrated pzocessing park would be to 
target the processing of critical or strategic materials like cobalt, 
chromium, molybdenum, manganese, zinc, nickel, tin, and fluorspar, and 
this possibility has been briefly discussed under "Ferroalloy 
Production."

SRI has found no meaningful way to q u a l i t a t i v e l y  assess the 
potential for the development cf small business industrial parka based 
on inexpensive electrical energy. SRI could find no examples of such 
parks that have been attracted to existing regions by the availability 
of inexpensive hydroelectric power. Since electrically intensive 
potential i.andidates, large or small, are considered throughout Section 

IX, potential candidates for the agglomeration strategy have been 

considered during the study. Based on chis screening process, the roost 
likely candidates appear to be associated with electrometallurgical 
processing (SIC 3313) or the processing of inorganic chemicals (SIC 
2819).
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Electrification of the Alaskan Railroad

Electrification of the Alaskan Railroad might be an attractive 
alternative to continued use of diesel-electric locomotives if low-cost 
plentiful electrical power becomes available. Two questions must be 

answered to determine the viability of electrification of the Alaskan 
Railroad:

• What approximate quantity of electric power would be consumed 
each year?

• What annual savings in the cost of energy would be available to 

repay the capital cost of electrification plus a return on 
investment?

Facilities and Equipment

Tha Alaskan Railroad has 654 miles of mainline, branch, yard, and 
other track for which traction power must be supplied. At present, the 
railroad owns 65 diesel-electric locomotives, including 21 classed as 
switchers. Thirty-eight locomotives are in service, 9 are undergoing 
heavy repair, 13 are stored in serviceable condition, and 1 is 
leased.35

If electrification were undertaken, some tracks such as yards' and 
some branch lines would not be concerted. Also, the Portage-Seward main­
line has very low traffic density and would probably not be converted.
For present purposes we will assume that 450 miles of track would be 
considered for electrification. This includes 419 miles of single track 
mainline betweon Whittier and Fairbanks and unspecified branch lines.

Construction of overhead electric lines, substations, and power dis­
tribution lines account for moat of the capital cost of electrification. 
Electric locomotives would have to be purchased, but in the long run 

electric nnd diesel-electric locomotive fleets have similar capital 
costs.

Operations

Traffic on the Alaskan Railroad ha- varied greatly from year to 
year. In FY 1980 the railroad carried 271 million revenue ton-miles.
In FY 1981 the traffic increased to 407 million revenue ton-miles, 
mainly because of increases in shipments of sand and gravel.-*6

Electrification is usually regarded as an interesting possibility 
only on lines that carry many trains each day and have high traffic 
densities— e . g . , 40 million gross, tons par year. The mainlines of the 

Alaskan Railroad have a !.ow rate of utilization (Reference 3). In sum­
mer there are only 14 freight and passenger trains per week, each way, 
between Anchorage and Fairbanks, and the most heavily traveled line—  
between Anchorage and Matanuska— carries a total of only 37 round-trip 
trains per week. Traffic densities for mainline links in FY 1981 were 
as follows:

124



Million Gross Tons 
_______ Per Year

Fairbanks - Menana 
Menana - Healy 
Healy - Matanuska 
Macanuska - Anchorage 
Anchorage - Portage 
Portage -  Whittier 
Portage - Seward

3.1
3.2
2 .2  
5.9 
1.8 
1.0 
0.3

Energy Requirements

The Alaskan Railroad consumed 3,060,000 gallons of diesel fuel in

1981. In April 1981, at about midpoint in FY 1981, the average price 
paid for diesel fuel by U.S. railroads was $1.04 per gallon.-*' If we 
assume that the Alaskan Railroad paid $1.04 per gallon throughout FY 
1981, its fuel cost was about $3.2 million.

In Reference 38, SRI developed factors for diesel fuel and electric 

power which indicate that an electrified system would require about 10.4 
kWh to do the work of 1 gallon of diesel fuel in a diesel-electric 
system. Thus, in FY 1981, 100Z conversion of the Alaskan Railroad would 
have generated a demand for about 32 million kWh of electric power, 
Actual demand would be somewhat less because some track would not be 
converted. If electric power had been available for $0.01/kWh, the cost 
of electric power would have been less than $320,000, or about 1/10 the 
cost of diesel fuel.

The difference between the costs of diesel fuel and electric power 
is the principal economic advantage of electrification. According to 
the foregoing estimates, the potential saving from 100% conversion would 
be about $2.9 trillion per year for the volume of -freight carried in 1981 
and at the price of diesel fuel in 1981. Savings from conversion of 450 
miles would be somewhat less, of course. In future years savings would 
be hi^har if more freight were carried or if the difference in the prices 
of electric power and diesel fuel were highi*-.

Economics of Electrification

SP.I's assessment of railroad electrification-*** indicates that the 
average cost of electrifying single track mainline without automatic 
signaling equipment wan about $100,000 per mile at 1974 price levels.

Costs in Alaska would be higher, and inflationary factors from .1974 to 

j 19908 would further increase coats. If these two factors are 

icluded, it would cost, on average, approximately $250,000 per mile for 

j0 miles, for a total cost of $110 million for electrification. If it 

ia further assumed that the .■'uvestment should be recovered in 40 years
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at a return of 10Z per year, annualized capital coats will be approxi­
mately $11.2 million per year. This amount compares unfavorably with 
the estimate of the potential savings from electrification, which are 
estimated at leas than $2.9 million per year.

It seems unlikely that the conclusions of the analysis will be 
altered in the future by changing conditions. Savings in operating 
costs would increase if the cost of diesel fuel increased or if the 
volume of traffic increased. However, baaed on the rough estimates 
presented above, the annualized capital cost of electrification would 
barely be recovered if the average cost of diesel fuel increased to $4 
per gallon (in 1980 dollars) or if the average volume of freight in­
creased to 1.6 billion revenue ton-miles. Neither event is considered 
likely by SRI in the time frame of interest (i.e., 1990-2010). The price 
of electricity has little influence. The merits of electrification 
would not be changed greatly if Che cost of electricity were $.02/kWh or 
if it were free*

Electric Intertie to the Lower 48

Exporting electric power from the proposed Alaska hydroelectric 
and/or tidal power plants to the Lower 48 is one option in utilizing the 
full production capacity of these plants. Aa shown in Figure IX-1, the 
overland route would run from Fairbanks or Anchorage to Everett, 
Washington, where it could tie into the Pacific Northwest power grid. 
Since the electric power systems of the Pacific Northwest are now 
interconnected with those of British Columbia, another option for 
consideration is to interconnect Alaskan, Canadian, and Pacific 
Northwest power sources and markets through exchange and load 

displacement. However, since additional transmission capacity through 

British Columbia and the Pacific Northwest would be required, the costs 
associated with an interconnection to British Columbia are expected to 
be comparable with the costs associated with a direct intertie to the 
Lower 48, if the ultimate destination of the power is '.he Lower 48.

Physical Factors

Routes considered for the intertie involve an impressive variety of 
terrain, geology, and climate settings. Most route locations lie in 
remote, sparsely settled areas.

A  potential 1,810-mile route from Fairbanks to Everett, Washington, 
involves only two elevations greater than 3,000 ft.

Canadian portions of Che route are map locations for study purposes 

only. Generally, use is made of protected mountain trenches and rela­
tively low inland plateaus, thus avoiding Che rugged, wet coastal moun­
tains. Existing roads and railroads now use predominantly these terrain 

features.

Several studies have been made of road and rail routings through 
Northern British Columbia and Che Yukon Territory.
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Existing 138-kV transmission systems near Fairbanks and Whitehorse, 
plus the extensive B.C. Hydro system extending as far North as the Peace 
River Project, provide an invaluable experience base. The Healy- 
Fairbank.i 138-kV line experiences many of the environmental factors 
expected for the intertie, including exposure and operation in -70°F 

weather and tower foundations in fragile, discontinuous permafrost.
From a design viewpoint, the southern portions of British Columbia may 
have the most difficult combination of terrain, snow, and icing problems 
encountered in the entire route.

Permafrost is known to exist as far south as the Yukon-British 
Columbia border and is a factor in foundation and access road design. 
Except for extremes of cold and duration of cold, the available climate 
data indicate few unusual design problems. Winds, snow, icing, and 

electrical storms all seem well within the range of climate conditions 
routinely handled in transmission systems in the Lower 48.

Tho route areas appear unusually free of earthquake dangers, con­
sidering the proximity to active areas of the Pacific Rim. Of the 
regions involved, the Puget Sound area has the most severe earthquake 
hazard. i

Limited access presents problems for construction, operation, and 
maintenance. Routing generally along existing and developing transpor­
tation corridors should meet these concerns.

In summary, the available data support a tentative conclusion that 
no physical impediments exist which preclude construction of high voltage 
electric transmission lines along the routes considered. Careful atten­
tion to foundations and full use of existing knowledge of Arctic condi­
tions appears to ensure physical feasibility.

A  detailed, study would involve careful consideration of the actual 
route selection, including soils and terrain, plus study of critical 
points such as the divides and mountain passes and full attention to the 
unique operation and maintenance situations in the Arctic.

Technology

Significant advances in high voltage transmission capabilities have 
been made in the last decade. Extensive alternating current transmis­
sion systems now exist at 500 kV, and some major Canadian and U.S. lines 
are operational at 735 and 765 kV.

Parallel advances in high voltage direct current (HVDC) technology

include the 846-mile dc circuit of the Pacific Northwest-Southwest 
Intertie, which has a rated capacity of 1,440 MW. The Russian government 
has under study 1,500- and 1,800-mile lines at 750 kV dc for capacities 

up to 6,000 MW.
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Existing and assured near-future transmission technology is 
adequate. This appears to be no technical barrier for the contemplated 
intertie.

Transmission towers would likely be of steel. Environmental 
effects of possible concern include esthetic impacts, direct effects of 
construction, increased activities in presently remote areas, and poten­
tial health effects of high voltage transmission lines. Interception of 
wildfowl by transmission lines has been experienced in some areas.

Transmission line clearing and weed control programs would be of 
possible concern. Differences would be expected in vegetation patterns 
and snow accumulation in cleared areas. Possible effects on wildlife, 
such as availability of feed, would need to be anticipated in location 
and clearing design.

It is assumed that any Canadian decisions on possible transmission 
routes in Canada would reflect full consideration of environmental 
effects. At this time, no environmental aspects of the transmission 
line preclude its development.

International Aspects

Transmission of the electric power would involve an international 
element in the feasibility of exporting Alaskan surplus power to ,the 
Lower 48. We assume appropriate arrangements with Canada can be reached 

if the U.S. and Canada determine there is a mutual interest. It should 

be noted, however, that B.C. Hydro is presently undertaking studies con­
cerning exporting surplus electricity from British Columbia to potential 
markets in the Pacific Northwest and California. Th« interest by British 
Columbia in selling its own hydroelectric-generated power may place it 
in a competitive position with Alaska-generated electricity.

Design and Cost Assumptions

Adapting the Department of Interior North Slope Transmission Study 

Analysis,39 the costs of an intertie with the Lower 48 were scaled 
according to the differences in transmission distances between the North 
Slope and the Railbelt (i.e., 2,249 miles vs. 1.blO miles). All 
estimates are based on routes and distances .hown in Figure IX-1.

The analysis was based on Pacific Northwest construction coats, 
adjusted by a factor of 1.9 to reflect higher labur and transportation 
costs for Alaskan and northern Canadian construction. The transmission 
routes generally follow existing and planned roads and railroads, so no 
added costa were assumed for access roads or right-of-way. Costs were 
included for a service road suitable for 4-wheel-drivo vehicles along 
those portions of the route where soil conditions permit. The service 

road would be used for construction and operation and maintenance.
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For permafrost areas, such primitive service roads would be 
suitable only where soil conditions are ideal. For frost-susceptible 
soils and suspected high-ice-content permafrost, it is assumed that 
overland access for both, construction and operation and maintenance 
would b< limited to winter transport on frozen soils. Helicopters would 
be used extensively.

Tower foundations in permafrost areas require a departure from 
normal practice. Estimates for this study assume free-standing 
structural steel towers with foundations on timber grillage and gravel 
pads for permafrost areas, based on successful Canadian experience with 
this design.

Rough estimates of clearing costa were based on regional forest 

covor types and required width of rights-of-way. The costs do not 

include any allowance for right-of-way acquisition. System voltage and 
conductor configurations were selected by rule-of-thumb methods, and 
rough approximations were made of line capabilities, losses, and aeries 
compensations.

The estimates include substation (or terminal) costs to'deliver 
power to regional transmission systems. The costs do not include 
subtransmission or distribution facilities within the regions. Unit 
transmission coats reflect assumptions of 50-year life for transmission 
lines and 20 years for terminals and substations, and an assumption of 
.public financing. The estimated costs for transmission of electricity 
from the Railbelt region to the Lower 48 are expected to average 
t O .022/kWh in 1981 dollars (Table IX-37).

Under the proposed bulk transmission of electric power to the 
Pacific Northwest, the power must satisfy an unmet demand and be cost 
competitive in the potential market areas.

The increased cost of transmission to the Lower 48 compares 
unfavorably with current industrial market prices, which range from 
$0.01/kWh to $0.025/kWh in the Pacific Northwest. Although the price of 
subsidized Alaskan electricity transported to the Northwest ($0.035/kWh) 
might compare favorably with the projected prices of electricity in the 
Northwest and California in the 1990s, Alaska would have to assure power 
availability throughout the lifetime of the transmission line, and there 
seems to be little incentive for Alaska to subsidize power delivered to 
the Northwest.

Established HV and E HV transmisson grids in the Pacific Northwest 
interconnect the region’s federal and investor utility generating plants 
and load centers. A recent report on potential markets in the Pacific 
Northwest and California for surplus electricity from British Columbia 

in the late 1980s concluded that:
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T a b le  IX -3 7

ESTIMATED COSTS FOR TRANSMISSION OF ELECTRICITY FROM RAILBELT TO 
LOWER 48 FOR 4,000 M W  WITH 90* LOAD FACTOR AND 7Z LOSSES 

(2.6 x 10*0 kWh at market)

Construction cost (1981^) $4.7 x 10^

Interest during construction (cost x 10Z x  4 yra) $0.9 x 10^

2

Investment $5.6 x 109

Annualized cost (10Z) $0.56 x 109

Operat'on and maintenance $ .01 x 10°

Total cost $0.57 x 10®

Energy cost for transmission $0.022/kWh
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Utility forecasts indicate that the Pacific Northwest states will 
have a net SURPLUS of electrical energy under most foreseeable 
circumstances through the mid-1990s.

...the Pacific Northwest is NOT a promising market for surplus 
British Columbia electricity, except under extremely infrequent 
(and certainly unpredictable) "critical" water conditions.

In the 1990-2010 time frame, power from Alaska would be a supple­
ment to the hydro-thermal program in lieu of nuclear installation near 
the Pacific Northwest load centers. There are many uncertainties as to 
probable futvre costs of new baseload electric energy in the Pacific 
Northwest. Increasing construction costs, siting questions, and a range 
of environmental considerations all point to higher cost of energy from 
future plants. Independent analyses by SRI of the supply and demand in 
the Pacific Northwest confirm that supplies should be adequate in this 
region through the 1990s. There is soma potential to market Alae’̂m  
electricity in California if it .'an be made available below prevailing 
industrial rates.

The export to the Pacific Northwest of power generated with the 
proposed hydroelectric or tidal facilities through a direct bulk power 
delivery system is fully feasible from a physical and engineering 
standpoint. However, it is unlikely at this time to have sufficiently 
favorable financial feasibility to morit priority consideration in the 
use of surplus hydroelectric power. More detailed investigations of 
transmission systems to deliver energy generated by hydroelectric or 
tidal power in the 1982-1995 time frame do not seem merited. Potential 
delivery to California markets on a regular basis through the Pacific 
Northwest grid may be feasible beyond 1995.

*A. R. Tussing, S. A. van Vactor, C. C. Barlow, "Potential Markets in 
the Pacific Northwest and California for Surplus Electricity from 

British Columbia." ARTA, Inc., Seattle, Washington, November 1981.
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X  CONCLUSIONS

SRI has evaluated the potential of low-cost power in the Railbelt 
region to attract energy-intensive industries. Of the nine potential 
candidate industries and four additional application ar?as considered, 
only residential space heating and processing of certain primary metals 
are likely to take advantage of the low-cost poweir in the Railbelt 
region. Expanded space heating usage has the best: potential to utilize 
any excess power produced in the Railbelt. Investment in an aluminum 
plant appears to be likely only if the construction costs of the hydro­

electric projects are subsidized by the state, and then it is question­
able that there will be sufficient excess power available to serve a 
single "world-class" plant. Although the tidal-project might provide 

sufficient power, the power from this project will not be low cost.
Other metal processing plants are likely to be considered only if 
feedstocks are found in Alaska. The construction of an intertie with 

the Lower 48 does not appear to be cost-effective without state grants 

to finance the power projects, but there is no rationale for Alaska to 
subsidize power delivered to other states.

S R I 1a findings are predicated on 10X interest rates, continued high 
Alaskan labor costs, and little real increase in petroleum prices during 
the next 25 years.

The major findings of the study are:

• The cost of power from the Susitna project will not be 
competitive without a very substantial state subsidy, in the 

form of either grants or subsidized interest rate (until the 
capital cost obligation is paid off in 2010).

• The Cook Inlet project will not produce power at competitive 
rates because of the intermittent nature of tidal power.

• There is not likely to be excess power available from Susitna 
alone unless the Alaskan economy stagnates or declines.

• There ia unlikely to be sufficient excess power to serve a 
single world-class aluminum plant.

• Other than aluminum, electrically intensive industries are 
unlikely to derive sufficient cosc savings from subsidized power 

to consider an Alaskan site on the basis of low-cost electricity 
alone.
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The availability of low-cost power might improve the economics 
of processing materials, provided the major feedstocks are 
native to Alaska.

Without a tiered rate structure to discourage use for 

residential space heating, subsidized power is likely to 
increase electric space heating use sufficiently to absorb any 
excess power from the Susitna project.

The relatively high state corporate incoraa tax is a barrier to 
industrial development in the state.

Although thn SRI study is predicated on stable energy prices 
through 2002, the findings of the study are not greatly affected 
by an increase in fuel ;r?ices of 50Z, since transportation costs 
will escalate commensurately.
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INTRODUCTION

The Susitna River, with a drainage area of more than 19,000 square 
miles, is the sixth largest in Alaska. (See Plate 1.) Rising in the 
glacier-topped mountains of the Alaska Range about 90 miles south 
of Fairbanks, the river meanders across a broad alluvial fan for about 
50 miles in a southerly direction before it turns westward and begins 
a 75-mile plunge between essentially continuous canyon walls. 
Turning once again to l;he south, it flows for another 125 miles 
before discharging into the upper reaches of Cook Inlet west of 
Anchorage. An important and productive fishery resource, the 
Susitna also contributes to the support of significant wildlife 
populations in the virtually untouched and relatively inaccessible 
lands across which it flows.

Contained entirely within the southcentral Railbelt region, the 
Susitna basin is strategically situated between the two largest 
Alaskan population centers o( Anchorage and Fairbanks.

»

Tha extensive hydroelectric potential of the Susitna River first came 
to public attention in 1948 when the Bureau of Reclamation issued a 
report of its initial investigations there. Since that time, various 
development schemes have been advanced by public agencies and 
private organizations. A common thread In the many earlier reports 
is a virtually unanimous agreement that some project should 
proceed.

Acres American Incorporated was commissioned by the Alaska 
Power Authority, in December 1979, to conduct a detailed feasibility 
study in order to determine technical feasibility, economic viability, 
and environmental Impacts of an optimal development in the basin. 
A rigorous program of fiold investigations, alternative plan 
evaluations, design studies, onvironmontal studies, and economic 
analyses led to the production of a final draft feasibility report Issued 
for public comment In March 1982. This document providos a 
summary of tho detailed report.

Throughout the study period, an agressive public participation 
program was conducted by the Alaska Power Authority. Comments 
from interested organizations and individuals have greatly 
influenced tne work. In addition, coordination with federal and state 
resource agencies has resulted in the selection of design criteria, 
project features, and operation plans which appear to offer 
balanced solutions to sometimes conflicting objectives.

A separate and independent study of alternatives *o the Susitna 
project has been prr-ppred by Battelle Pacific Northwest 
Laboratories under the tefos of an agreement with the Office of the 
Governor, State of Alaska. Both the Battelle Report and the detailed 
feasibility study are available for public review at libraries 
throughout the Railbelt.

THE EXTENSIVE HYDROELECTRIC POTENTIAL 
OF THE SUSITNA RIVER FIRST CAME TO PUBLIC 
ATTENTION IN 1948...
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MEEDS

Current Generation System

About 90 percent of the current total net generation of electricity in 
the Railbelt depends upon tho use of fossil fuels. Anchorage and 
other communities in the south now enjoy relatively low-cost 
energy because of their proximity to Cook Inlet gas fields and to 
existing small hydroelectric plants. In the north, the Fairbanks- 
Tanana Valley area depends primarily upon coal (which is mined 
near Healy) and a small amount of oil. Plate 2 provides a breakdown 
of generation by fuel types.

At the present time, the northern and southern load centers are not 
interconnected. Thus, generating systems have evolved 
independently over the years in these two areas. The total installed 
capacity in the Railbelt, exclusive of military generation, is nearly 
1000 MW.

Five electric utility companies serve the Anc.horage-Cook Inlet area. 
The two largest, Achorage Municipal Light and Power and Chugach 
Electric Association, operate the bulk of tho generating resources. 
Alaska Power Administration, a federal agency, operates the30-MW 
Eklutna hydroelectric plant, marketing wholesale power to several 
of the utility companies. Aside from the Eklutna plant, most 
generating resources in the south are concentrated around urban 
areas or near Beluga, west of Anchorage, where natural gas is piped 
from various wells. Transmission interconnections between utility 
systems generally exist in tho Anchorage-Cook Inlet area.

The Fairbanks-Tanana Valley area is served by two utility 
companies: Golden Valley Electric Association and Fairbanks 
Municipal Utilities System. A coal-fired plant operated near the mine 
mouth at Healy supplies energy to communities to the north 
through a 138-kV transmission line.

Military bases in the Railbelt independently operate generating 
units, as does the University of Alaska at Fairbanks. The Glennallen- 
Valdez area, east of Anchorage, is served by the Copper Volley 
Electric Association.

Scheduled Additions

An intertie permitting transfer of up to 70 MW of power between 
Anchorage and Fairbanks is currently planned by the Alaska Power 
Authority. It will provide an opportunity for economic interchange of 
energy and will permit sharing reserve capacity. Provisions have 
been made for integrating the intertie into a future larger 
transmission system in the event that the Susitna project or other 
regional-scale facility is constructed.

THE TOTAL INSTALLED CAPACITY IN THE RAIL­
BELT, EXCLUSIVE OF MILITARY GENERATION, IS 
NEARLY 1000 MW.

Five new generating units are currently planned in the Railbelt. Two 
hydroelectric plants will provider about 97 MW with perhaps another 
45 MW of spinning reserve. The larger of these is the Bradley Li?ke 
Project east of Homer, now being considered at alternative 
capacities of either 90 MW or 135 MW. Grant Lake would add a 
further 7 MW. One gas-fired combined-cycle unit and two gas 
turbines will add another 160 MW. When scheduled retirements and 
new additions are accounted for, the total system capacity in the 
early 1990s is expected to be about 1200 MW.

Historical Trends

Between 1940 and 1976, electricity sules in the Railbelt grew at an 
average annual rate of 15.2 percent - roughly twice that of the notion 
as a whole. Plate 3 illustrates tho historical growth In electric energy 
demand between 1965 and 1980. Although the rate of demand 
increase in the Railbelt has consistently exceeded the national 
average, the gap has narrowed in recent years os the Alaskan 
economy has matured. Past high growth rates can be attributed 
both to rapid population increases and to installation of electric 
service in households which hod not previously been served.
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Currently, about 47 percent of utility sales are to residential 
customers, 1 percent for miscellaneous use (e.g. street lighting), 
and the remaining 52 percent to the commercial-industrial- 
government sector. This split has been relatively constant during 
the past decade.

Forecasts of Future Demand

A great deal of uncertainty is necessarily associated with the 
preparation of demand and 'oad forecasts. Population growth, 
industrial activity, government expenditures, energy prices, 
conservation measures and a variety of other factors will affect —  
and are frequently affected by —  future demand. To ensure 
objectivity, a range of load forecasts was independently derived. 
Initial work accomplished by the institute for Social and Economic 
Research, University of Alaska, was subsequently updated by 
Battelle Pacific Northwest Laboratories (Battelle). Plate 3 illustrates 
the December 1981 Battelle forecasts used in the final evaluation of 
Susitna project viability. Between 1981 and 2010, the mic-rangp. 
forecast suggests that electrical and energy demand will grow at an 
annual rate of about 3.5 percent, with the high and low range liml?-? 
at about 4.6 percent and 2.8 percent, respectively. The mid-rango 
value was selected as tho base case for planning future generation 
needs in the Railbelt. Sensitivity tests were conducted for the high 
and low cases (see Section 10).

All forecasts include substantial electricity conservation due to the 
cost of power. In the low case, industrial developments such as 
mining Beluga coal, U.S Borax mining, a petrochemical plant, and a 
Valdez refinery are assumed not to occur. These developments do 
appear in the high case, but no additional major capital projects for 
which planning has not yot commenced are assumed, In each case, 
demand was sensitive to energy costs. Thus, more energy demand 
is assumed to occur for the least cost alternative than for higher cost 
alternatives.

Military ba'jos nnd solf-suppllnd industries are assumed to continue 
to gonoroio electricity for their own noods and they are not included 
In tho domand forecast.

Electric space heating which now warms about 21 percent of the 
households in Anchorage and 9 percent in Fairbanks is assumed to 
change in relation to price differences between electricity and 
alternative heating fuels. Growth in population and tourism varies 
from case to case. Battelle indicated that the chances of realizing 
lesser and greater demand than the mid-range forecast are equal.

Requirements for Additional Capacity*

Under the mid-range forecast, currently scheduled additions are 
sufficient until 1993 to meet rising demand as well as to replace 
aging units which must be retired. Between 1993 and 2010, about 
1400 megawatts of capacity must be added to the system to meet 
additional demand as well as to replace aging units.

. . .  THE MID-RANGE FORECAST SUGGESTS THAT 
ELECTRICAL ENERGY DEMAND WILL GROW AT 
AN ANNUAL RATE OF ABOUT 3.5 PFRUSNT.

If required system expansion occurs by continued use of the 
thermal generating plants, a shift toward Increased use of coal will 
bo necessary not only because the Cook Inlet gas reserves may be 
insufficient to sustain long-term reliance upon natural gas in tho 
face of increased demand but also because sharp increases In gas 
prices will occur in tho next decade as old supply contracts oxpiro. 
The Installation of thermal (coal- or gas-flrod) plants to moot tho 
demand would offer the consumer no protection against rising 
costs, since fuel prices will continue to bn exposed to Inflation and to 
extraordinary escalation occasioned by world markot conditions. 
Thus, it is appropriate to considor what other options may ox st, os 
well as to pondor important implications and risks which might be 
associated with thorn.

PAGE S



I 

I

2000 2010

VALUES OF SELECTED PARAMETERS

2 0 0  MW 
COAL - FIRED 

PLANT 
(BELUGA)

FUEL PRICE (1982 $/MMBTU) -  -----
ANNUAL FUEL PRICE ESCALATION’

1982 - 2000
2000-2010 -----------------------------

CAPITAL COSTS (1982 $/KW)
ANNUAL CAPITAL COST ESCALATION
INFLATION RATE— ....................... ...........
DISCOUNT RATE
ANNUAL OPERATING AND MAINTENANCE COSTS 

FIXED (1982 $/KW)
VARIABLE (1982 MILLS/KWH) 

ASSUMED USEFUL LIFE (YEARS)— ..........

$ I .A3

2.6 % 
I .2 % 

$ 2 .2A2 
1.8 % 
0 %  
3 %

$ IG 83
0 60 

30

7 0  MW 
GAS-FIRED 
COMBUSTION 

TURBINE

$ 3 .0 0

2 . 5 %
2 0 %
$ 636 
1.8 %
0 %
3 %

$ 2 70 
A BA 

30

PLATE 4 BASE CASE INSTALLATION SEQUENCE



CJPTiOIMS

In Batlelle's preparation of load and demand forecasts, 
consideration was given to the extent to which reasonable and 
extreme conservation measures might be taken to minimize growth 
in electricity consumption. Indeed, conservation assumptions 
contributed in part to the earlier noted major decrease in growth rate 
from historical trends to alternative future expectations. It follows 
that the post-1993 demand must be met by physically installing 
additional generating units. An additional consideration, regardless 
of load growth, is the possible value of substituting new generation 
modes for existinq fossil fuel-fired facilities subject to significant 
cost increases.

While it was not the purpose of the Susitna feasibility study to define 
the preferred alternative to Susitna development, it is nonetheless 
true that a reasonable "without Susitna" plan had to be developed as 
the basis for determining the nature, phasing, and economic 
viability of the apparent optimum Susitna project.

A computerized generation planning model, Optimized Generation 
Planning (OGP), is commonly used in the utility industry to assist in 
making decisions about future system expansion. This tool was 
employed to develop an apparent least-cost non-Susitna thermal 
generation plnn. Given a list of possiblo additions —  each with 
associated capacity, capital costs, fuel requirements and costs, 
operating and maintenance costs, reliability and availability data —  
ihe model selects appropriate additions on an annual basis 
throughout the planning period. Plate 4 illustrates the installation 
sequonce developed for the "all thermal" non-Susitna plan, together 
with a tabulation ol selected additions and key cost parameters. It is 
this plan which provides a base case for comparing alternative 
Susitna developments and for evaluating net benofits.

Although difforont methodologies and planning models wore 
employed, tho base case thermal plan shown on Plate 4 is similar to 
that produced by Battollo ns Plan 1A in the indopondont alternatives 
study.

3
Certain non-Susitna hydroelectric options are available in the 
Railbelt. Of these, the most attractive from an economic standpoint 
would appear to be the Chakachamna project, located about 8J 
miles west of Anchorage. Chakachamna does not appear in the 
base case plan primarily because it may have a substantial fishery 
impact and because studies to date have been insufficient to 
determine expected capital costs with precision. Even so, as will be 
seen in Section 10, sensitivity analyses were conducted to 
dp'ermine the extent to which Chakachamna development would 
change net project benefiis.

. . .  THE BASE CASE THERMAL PLAN . . .  IS SIMILAR 
TO THAT PRODUCED BY BATTELLE...
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Future Electric Energy Costa

If the base case plan is implemented, certain relatively dramatic 
changes in Railbelt energy costs will occur during the study period, 
os shown on Plate 5. In part, the expected electricity price rise can 
be ascribed to the insidious effects of inflation, assumed to average 
about 7 percent per annum through 2010. In part, the compounding 
effects of continuing fuel cost escalation over and above inflation 
will be translated into higher electricity bills. Bui other influences 
come into play as well, and they represent important 
considerations.

Not shown on Plate 5, but nonetheless significant to the consumer, 
particularly in Anchorage, is the fact that between 1982 and 1993, 
many of the long-term contracts now held by utility companies for 
very favorably priced Cook Inlet gas will expire. Not only will major 
increases in electric energy costs result from the requirement by 
local utility companlos to purchase gas at market pricos, but also 
known Cook Inlet gas reserves may have been depleted in the early 
1990’s to the point that reliance upon natural gas as the principal fuel 
lor electric energy generation would no longer be possible. The 
availability during the study period of North Slope gas near 
Fairbanks remains uncertain. Even if the gas pipeline is built, 
however, the gas price is projected to be higher than that for the 
Cook Inlet resource. For these reasons, use of North Slope gas for 
electric energy generation is not considered a viable alternative.

The base case plan calls for the addition c; rwo 200-MW coal-fired 
steam plants at Beluga in 1993-94. Coal mining is assumed to occur 
at Beluga and an export market for Beluga coal is assumed to exist. 
To recover the investment In these plants and to account for 
anticipated major increases in gas costs, as well as inflation and fue' 
price escalation above tho underlying inflation rate, the wholesr.e 
price per kWh for electricity will have risen by 1994 to 145 r.llls 
(14.5ft) per kWh and will continue to rise thereafter. It is this price 
trend against which nny proposed hydroeloctric development on 
the Susitna Rivor must compete.

If the mid-range forecast is realized, another 200-MW coal-fired 
plant will be required, probably near Nenana, in 1996 —  accounting 
for the sharp increase between 1995 and 1996shown on Plate 5. By 
20C7, a 200-MW coal-fired plant must be added, probably at Beluga. 
In the meantime, a number of gas turbines must be installed to 
maintain system peaking capability, to satisfy reserve requirements, 
and to replace similar units which will have reached the end of their 
useful operating life. Existing and planned hydroelectric plants are 
included in the base case plan and no hydroelectric units are 
assumed to retire during the study period. If the Bradley Lake 
Project is not constructed, costs for the non-Susitna plan will be 
greater than those shown on Plate 5.

An important assumption in the development of the base case plan 
has been that coal mining operations in the Beluga fields will have 
been conducted on a commercial scale within the next decade. 
Even with the assumed transition from gas to coal as the principal 
fuel for Railbelt electricity generation, coal domand within Alaska 
will have to be supplemented by substantial coal export 
requirements before opening the Beluga fields becomes an 
economically wise decision. Thus, there is some risk associated 
with reliance upon the BeUga coal scenario. The energy prices 
reflected on Plate 5 would rise dramatically If Healy fields were to 
represent the only reasonable coal source or if the only market for 
Beluga coal were to be for electric energy generation In Alaska.

AN IMPORTANT ASSUMPTION . . .  HAS BEEN THAT
OPERATIONS IN THE BELUGA FIELDS WILL

START WITHIN THE NEXT DECADE.________________________

It may be anticipated that, if primary dependence is placed upon 
fossl1 fuels for energy generation, electricity costs will riseafter2010 
at a rate similar to that reflected in the last five years shown on Plate
5. As will bo seen In Section 11 of this report, development of the 
uppor Susitna basin could result in suppression of long-term growth 
in enorgy prices and a true saving to consumers. Even so, important 
potential risks and environmental impacts must be pondered.
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DEVELOPIVIEIUT SELECTION

Basin Characteristics

The Susitna River exhibits two distinct seasons of flow. Between 
May and October, snow and glacial melt, together with heavy 
rainfall, contribute about 90 percent of the annual total flow. Modest 
winter flows occur in the mainstem, and many smaller tributaries 
freeze roll'd in the coldest months. Less than 20 percent of the total 
Susitna discharge into Cook Inlet is contributed by the Susitna river 
above Devil Canyon. As the river turns in a southerly direction after 
leaving the steep narrow canyons of its westerly log, major 
tributaries, including the Chulitna, Talkeetna and Yentna Rivers, 
contribute to the bulk of the total discharge which ultimately 
reaches the mouth.

Occasional high flows in the Susitna contribute to the formation of 
productive habitat both for fisheries and for wildlife as land is 
alternately inundated and exposed and as sedimentation and debris 
is picked up and redeposited. However, Postage Creek, just west of 
Devil Canyon (see Plate 6), is the furthest point to which salmon 
migrato. Raging torrents in the canyons beyond Portage Creek 
present a natural barrier to further upstream movement. Floods with 
return periods of 50 to 10,000 years range from 48.000 cfs to 200,000 
cfs Lt Devil Canyon. The probable maximum flood (expected r.ever 
to occur) is 366,000 cfs at Devil Canyon.

Tho upper Susitna basin has a complex geology, as will be seen on 
the overlay lor Plato 6. A history of at least three periods ot major 
tectonic deformation contributes to this complexity. Volcanic flows 
and limestones, formed 250 to 300 million years ago, are overlain by 
sandstones and shale. A tectonic event dated approximately 150 
million years ago resulted in the intrusion of large diorite and granite 
plutons. Marino ddpnyitlon of silts and cloys followed. Faulting and 
folding of the Talkootna Mountains area in tho lato-Crotaceous 
period (65 to 100 million yoars ago) resulted In tho formation of 
argillites nnd phyllites near Dovil Canyon. Tho dlorito pluton that 
forms tho bedrock of tho Watana site was Intruded into sediments 
and volcnnics about 65 million yoars ago. Andesito arid basalt flows 
nearby wero intruded after this plutonic intrusion.

4
A third regional uplift about -20 to 40 million years ago raised 
portions of the basin as much as 3000 feet. Since then, erosion, 
glaciation, arid active downcutting of streams and rivers have 
combined to form the current topography.

The upper basin lies in a highly seismic region. Historical 
earthquakes within 200 miles of the upper Susitna River have 
generally originated from deep within the earth (the Benioff Zone) 
and from the crustal seismic zone. Major faults include the Denali 
fault system and the Castle Mountain fault. The Denali fault lies 30 to 
40 miles north of potential dam sites and it is capable of causing 
earthquake magnitudes of 6.0 on the Richter scale. The Castle 
Mountain fault is 60 to 70 miles to the south and could cause 
earthquakes of magnitude 7.5. The most dominant earthquake 
source, however, is the Benioff Zone, which itself contains two 
distinct segments separated by a transition zone of low seismic 
activity. The shallower portion could produce earthquakes of 8.5 
magnitude within about 57 miles of Dovil Canyon and 40 miles of 
Watana. The deeper segment could generate 7.5 magnitude about 
19 miles closer to Devil Canyon. The absence of faults with recent 
displacement in the vicinity of the sites sets an upper limit on the 
magnitude of an event that could have occurred in the crustal zone 
without detection. However, a remotely possible "terrain" 
earthquake occurring with a magnitude ol 6.25 loss than 6 miles 
from the sites must also bo considered.

It follows that if hydroelectric development does proceed in the 
basin, proposed projects m ir be sufficiently robust to withstand 
occasional high floods and major earthquakes. At tho snmo time, 
impacts on important downstream fishery resources nnd on wildlife 
populations in gonernl must bo minimized.

THE UPPER BASIN LIES IN A HIGHLY SEISMIC 
REGION.
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Plan Formulation

A generalized plan formulation and selection process was 
developed to guide the various planning studies. Plate 7 illustrates 
the procedure. Of the numerous planning decisions made, perhaps 
the most important were the selection of the preferred Susitna basin 
development plan and appropriate routes for access and 
transmission lines. In broad terms, a large number of possible 
choices was subjected to successively tighter criteria screens until a 
preferred plan was defined.

The steep narrow canyons in the upper basin offer an unusually 
large number of possible dam sites. They offer opportunities a j  well 
for considering a range of alternative developments at any single 
site. Plate 6 locates the many sites which were reviewed in the 
development selection process.

After detailed screening .o account for important technical, 
economic, and environmental criteria, three general plans emerged 
as being appropriate for more detailed evaluation: (1) the Watana 
and Devil Canyon sites, (2) High Devil Canyon and Vee sites, and 
(3) a combination of a dam at Watana, a relatively low regulation 
dam midway between Watana and Devil Canyon, and a tunnel from 
tho low dam to a downstream portal H9ar Dovil Canyon.

A technically sound preliminary design was produced for eacn pl.in, 
and preliminary cost and energy production estimates wore 
prepared. The OGP model was run to evaluate economic viability as 
well as to determine optimum dates upon which the various stages 
of alternative Susitna devolopmonts should be operable. 
Quantitative and qualitative environmental and social data were 
compiled and comparisons were made. Sensitivity tests were 
conducted to dotormlno the extent to which differences betweon 

* expectations nnd the potential oxtromo values of certain key 
parameters affected each plan.

Tho Watana-Dovil Canyon plnn was found to bo clearly superior to 
development of tho High Dovil Canyon and Vee sites on economic, 
energy contribution, nnd environmental grounds; and it was found

marginally better in terms of social criteria. Both plans are 
technically feasible.

The Watana development is common to both remaining plans. 
When compared to the tunnel alternative, the Devil Canyon dam 
was found to be s’ynificantly better in terms of economic and energy 
contribution criteria, and marginally favored for social criteria. The 
tunnel scheme was moderately favored environmentally. While both 
plans appear to be technically feasible, however, a greater degree of 
technical uncertainty was associated with the tunnel plan. A clear 
economic advantage of the Devil Canyon dam was judged to 
outweigh the reduced environmental impaut associated with the 
tunnel scheme.

Thus, the selected arrangement involves construction of dams at 
the Watana and Devil Canyon sites. It lends itself well to staged 
development since the second dam can be deferred or accelerated 
as a function of actual future growth in Railbelt energy demand.

. . . THE SELECTED ARRANGEMENT INVOLVES 
CONSTRUCTION OF DAMS AT THE WATANA AND 
DEVIL CANYON SITES.
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Access Route Selection

The generalized plan formulation and selection process illustrated 
on Plate 7 was also applied to the selection of important access and 
transmission line routes. Plate 8 displays various candidate choices 
considered in the upper basin.

Three main access corridors emerged after initial screening. Each 
was assessed by conducting environmental and engineering 
studies, reviewing aerial photography, and preparing geologic 
maps. Important objectives included allowing construction to 
proceed on schedule, minimizing construction and logistics costs, 
facilitating operation and maintenance, minimizing adverse 
biological impacts, accommodating preferences of local 
communities and Native landowners, and accounting for the 
concerns of interested resource agencies.

A total of eleven different plans was produced from the three main 
corridors.

No single plan was found to be consistently best in meeting all 
objectives. Even so, tradeoffs were made between environmental 
impacts and socio-cultural impacts, and a preferred access plan 
was selected. Plate 8 traces this route. Important features include: 
provisions for limited access between Gold Creek and the Watana 
site by way of a pioneer road to commence in mid-1983; deferment 
of road access from the Parks Highway until after award of a federal 
license for the project; rendering the pioneer road impassable in the 
event that the project does not proceed; use of special construction 
techniques to minimize environmental damages; controlling public 
access; and special mitigation recommendations, such as a full 
service construction camp, to minimize undesired chunges in local 
communities.

Transmission Lino Routes
Transmission line route selection followed a similar pattern to that 
for access routes. Initial corridor selection resulted in narrowing the 
options from '17. possible choices to three which reasonably met 
established objectives. The select id transmission line route 
generally parallels tho Alaskan R lilroad between Willow and

Fairbanks. Between Willow and Anchorage, the route extends in a 
southerly direction to a point west of Anchorage, where undersea 
cables will cross Knik Arm. Between Willow and Healy, the route 
would utilize the transmission corridor previously selected by the 
Power Authority for the Railbelt Intertie.

Plate 8 displays that portion of the transmission line route which lies 
within the upper basin.

NO SINGLE ACCESS PLAN WAS FOUND TO BE 
CONSISTENTLY BEST IN MEETING ALL OBJEC­
TIVES.
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PROPOSED DEVELOPMENT

The proposed plan for full basin development is shown on Plate 9. In 
the event that the State decides to develop this plan, two major 
reservoirs will be formed. The larger reservoir extends 48 miles 
upstream of the Watana site and has an average width of about one 
mile and a maximum width of 5 miles. The Watana reservoir has a 
surface area of 38,000 acres and a maximum depth of about 680 feet 
at normal operating level.

The Devil Canyon reservoir is about 26 miles long and one-half mile 
wide at its widest point. A surface area of 7,800 acres and a 
maximum depth of about 550 feet represent conditions at normai 
operating level.

Temporary construction camps near each of the dam sites will be 
removed after construction is complete, but a permanent townsite 
will remain in the project area to accommodate the needs of tt.a 
operating and maintenance staff. Appropriate recreational, 
educational, medical, commercial, sanitation, water supply, and 
religious facilities will be included in the townsite. Access and 
egress will follow the same route as was originally provided for 
construction purposes. A permanent 6.000-foot airstrip will be 
constructed.

Staged development is planned to provide maximum flexiblity in 
meeting actual growth in energy demand as it develops. An initial 
installation of 680-MW of capacity at Watana will bo availablo to the 
systom in t993 and 340 MW will bo added in 1994. If the mld-rango 
forecast is realized, Devil Canyon will be completed by 2002 with an 
installed capacity of 600 MW. Evon so, the commencement of 
construction and the completion date for this soeond stage can bo 
deferred or advanced os necessary to meet future needs.

THE WATANA RESERVOIR WILL BE 48 MILES LONG 
AND THE DEVIL CANYON RESERVOIR 26 MILES 
LONG.

PAGE 17
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Watana Details

The general arrangement for development of the Watana site is 
illustrated on Plate 10 and a sketch appears on Plate 2/. 
Comparisons of embankment and arch dam alternatives at Watana 
showed significant cost advantages in favor of the former.

The main dam will be an earthfill structure with a maximum height of 
885 feet, a crest length of <1,100 feet, and a total volume of about
62,000,000 cubic yards. During construction, the river will be 
diverted through two concrete-lined diversion tunnels, each 38 feet 
in diameter, in the right (north) bank of the river. Upstream ar d 
downstream cofferdams will protect the dam construction area from 
floods with return frequencies of 50 years or less.

The pt .ver intake includes an approach channel in rock on the right 
bank. A multi-level, reinforced concrete, gated intake structure 
capable of operating over a full 140-foot drawdown range will 
facilitate maintenance of downstream water quality (especially 
temperature control —  an important consideration for Susitna 
fishery resources). Six concrete-lined penstocks, each 17 feet in 
diameter, lead to steel-lireu sections terminating in an underground 
powerhouse complex v iere six Francis turbines, each producing
250,000 hp at rated head, can be accommodated. The initial stage 
includes four such units together with 180-MVA generators to be 
installed by 1993, followed in 1994 by the final two units The 
turbines discharge into a surge chamber and thence to the rivi via 
two concrete-lined 30-foot diameter tailrace tunnels, one of wh 
connects with one of the original diversion tunnels. A transformer 
gallery is provided upstream of tf.e powerhouse cavern. Oil filled 
cables extend from the transformer gallery to a surface switchyard.

Outlet facilities incorporated into the arrangement will dischargo 
floods with return frequencies of 50 years or less through six fixed- 
cone valves to minimize undesirable downstream nitrogen 
supersaturation —  another important consideration for fishery 
resources.

Two spillways .vill also be provided. Flows with return frequencies 
between 50 years and 10,000 years will be handled by a main chute 
spillway on the right bank. An emergency spillway, also on the right 
bank, will permit discharge of the probable maximum flood without 
overtopping the dam.

OUTLET FACILITIES WITH FIXED-CONE VALVES 
WILL MINIMIZE UNDESIRABLE DOWNSTREAM 
Nl ROGEN SUPERSATURATION.

PAGE 19
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Details of certain components at the Watana site are shown on Plate 
11.

1 he main dam at Watana will be among the highest in the world. Its 
885-foot height will exceed that of the highest completed 
embankment dams in North America at Mica Creek in British 
Columbia (794 feet) and at Oroville in California (771 feet). Two 
dams under ccnstruc'ion in the USSR will exceed 1,000 feet, but 
only one dam higher than 800 feet has been completed there.

At least seven large (over 500-feet high) embankment dams have 
been built in seismically active areas. The proposed core width, 
upstream and downstream slopes, and other parameters of the 
Watana design are c- insistent with and generally more conservative 
than corresponding average values for precedent structures. Even 
so, special features are incorporated in the Watana section to 
provide additional safeguards against the effects of seismic loading.

The dam foundation will be excavated to solid rock throughout its 
cross-section and allowances have been made for extensive 
consolidation and curtain grouting. Grouting will be accomplished 
from underground galleries, after which the same tunnels will be 
used to facilitate drilling drainage pressure relief holes.

The core of the main dam is a trapezoidal section, separated from 
granular fill sections by coarse and fine filter zones. Rip rap 
protection Is provided upstream and a coarse filter zone will be 
placed at the downstream toe.

Field investigations conducted to date have provided supporting 
data for selection of the proposed general Watana arrangement. 
Even so, extensive data collection is expected to continje into the 
construction phase to ensure the safety and reliability of the various 
structures. One area of particular concern is a buried (relict) 
channel which runs from a point upstream of tho proposed dam site 
to Tsusona Creek, a distance oi about 1.5 miles. This channel 
represents a potential source of leakage from the Watana rosorvoir 
and remedial measures may be required to guarantee tho integrity 
of the reservoir rim through the channel area. Allowances have boon

made in the project estimate to account for this feature. If no major 
problems are identified in continuing field investigations of the relict 
channel, construction costs will probably be less than those 
indicated in Section 8 of this report.

THE MAIN DAM AT WATANA WILL BE AMONG THE 
HIGHEST IN THE WORLD.

P A G E  E l
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Devil Canyon Details

r late 12 illustrates the general arrangement for development, of the 
Devil Canyon site and a sketch is presented on Plate 28.

The narrow "V" shaped canyon allows a number of alternative dam 
types to be considered. Detailed analysis indicated that a thin arch 
concrete dam is preferred over either a rock-fill embankment dam or 
a concrete gravity arch dam.

The main dam will be a double-curved arch structure v/ith a 
maximum height of about 645 feet and a crest elevation of 1463 feet. 
The crest will bo a uniform 20-foot width and the maximum base 
width will be 90 feet. The center section will be founded on a 
concrete pad, carried to bedrock beneath the river sediments, and 
the exteme upper portion of the dam will terminate in concrete 
thrust blocks located on the abutments. A two-center configuration 
will be adopted for the arches to counteract tho slight asymmetry of 
the valley and to give more uniform stress distribution across the 
dam. A rock-fill saddle dam on the left (south) bank of the river will 
be constructed to a maximum height of about 245 feet above 
foundation level.

Flow during construction will be diverted through a single 30-foot 
diameter concrete-lined pressure tunnel in the left bank. 
Cofferdams and tho diversion tunnel provide adequate protection 
during construction against floods with return periods of 25 yean or 
less. Tho solection of a lesser return period than that used at Wu'ana 
takes into account a shorter construction period, the availability of 
regulation at the then completed upstream Watana dam, and the 
fact that not only is the main concrete dam at Devil Canyon less 
susceptible to damage than an oarthfill dam if it is ovortopped 
during consA,ruction, but also that outlet facllltios at the base of tho 
dam will have been constructed well before the entire dam is 
completed.

Tho power intako on tho right bank will include an approach 
channel in rock leading to a reinforced concrete gate structure 
which will accommodate a maximum drawdown of 55 feet. Four

concrete-lined penstocks, each 20 feet in diameter, will lead to an 
underground powerhouse, where four 225,000 hp (at rated head) 
Francis turbines will be housed. A single 38-foot diameter tailrace 
tjnnel will lead from a surge chamber downstream of the 
powerhouse cavern.

The transformer gallery, oil-filled cable arrangement, and surface 
switchyard are similar in concept to those at Watana.

Seven individual outlets, each with a fixed-cone valve, will be 
located in the lower part of the main dam and will be designed to 
discharge all floods with return frequencies less than 50years. Once 
again, this approach, though more costly than conventional surface 
spillways, m inim izes nitrogen supersaturation problems 
downstream.

Floods with return periods between 50 and 10,000 years will be 
handled by a chute spillway on the right bank, similar in design to 
'hat for Watana. An emergency spillway on the left bank will permit 
discharge of the probable maximum flood without overtopping tho 
dam.

THE MAIN DAM AT DEVIL CANYON WILL BE A 
DOUBLE-CURVED CONCRETE ARCH STRUC­
TURE.
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Details of certain components at Devil Canyon are shown on Plate 

13.

Eight major arch dams greater than 650-feet high have been 
constructed in the world, the highest being 858 feet at Verieto, Italy. 
A new arch dam is under construction at Inguiri in the USSR. Upon 
completion in 1985, it will be 892 feet high.

The Devil Canyon thin arch dam will be designed to withstand 
dynamic loadings from intense seismic shaking. High earthquake 
loadings at the 548-foot high Vidraru Arges dam in Rumania and at 
the 372-foot high Pacoima dam in California have been experienced 
with no loss of structural integrity.

The arch dam will be founded on sound bedrock located 20 to 40 
feet below the normal bedrock surface. To minimize stress 
concentrations and to increase symmetry, rock surfaces will be 
trimmed. Consolidation grouting will be provided over ** whole of 
the foundation area and a doub' j  grout curtain up to buO feet deep 
will run the length of the dam. As at Watana, galleries will be 
provided both to facilitate grouting and for the purpose of collecting 
any seepage to be drained through holes drilled downstream of the 
grout curtain.

The saddle dam is similar in design to that for Watana, except that 
the saddle dam shells will be rock-filled.

EIGHT MAJOR ARCH DAMS GREATER THAN 650 
FEET HIGH HAVE BEEN CONSTRUCTED.

P A G E  S B
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PROJECT OPERATION

The OGP model described in Section 3 was used to determine the 
optimum project staging sequence under each of the demand 
forecasts. As may be seen from Plate 14, in the case of the mid-range 
forecast, the Susitna project represents a major portion of the net 
energy generation when its various stages corne on line, though this 
share would gradually decrease after 2010 if demand continued to 
rise.

Operating Constraints

The extent of the concentration of Railbelt generation once Susitna 
has been built requires that special attention be paid to system 
reliability. To this end, four major categories of operational 
reliability criteria were applied in generation planning and project 
scoping: (1) totaf system loss of load probability must be less than 
one day in ten years, (2) a single contingency situation (e.g., loss of a 
single generating unit or a single transmission line) must bo met 
without overloading remaining system components; a double 
contingency situation should be handled within emergency ratings 
of surviving system components for the probable duration of tho 
outage, (3) provisions must be made for maintaining system 
stability and voltage regulation through a broad range of likely 
incidents, and (4) in tho event of catastrophic loss (e.g. all 
transmission lines on a single right of way), rapid restoration of 
supply must bo possible. A risk analysis of tho proposed, 
transmission system confirmed that these criteria will bo satisfied.

In addition to meeting technical criteria, project operation must also 
accommodate vagaries of nature (e.g., a year of unusually low How 
conditions), a variety of important environmental constraints (o.g., 
downstream water quality and quantity), the performance 
characteristics of generating units (e.g., rough operation at less 
than 50 percent of maximum output for any single turblno-gonerator 
represents an equipment constraint), and gootechnical concorns 
(e.g.. reservoir slope stability problems can bo exacerbated by 
oxtrome drawdown and filling limits).

A mathematical model of tho reservoir was used to evaluate tho

optimum method of operating the Susitna reservoirs and power 
plants to meet these criteria; from this it is estimated that average 
annual energy output of 3540 GWh at Watana alone and 6790 GWh 
for the total project can be achieved. Firm energy, corresponding to 
a low flow sequence expected to occur only once in 70 years, is 
about 5400 GWh per year.

AVERAGE ANNUAL ENERGY WILL DE 3450 GWh 
FOR WATANA ALONE AND 6790 GWh FOR THE 
TOTAL PROJECT.
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Reservoir Considerations

A particularly critical period for effective project implementation 
occurs during impoundment of the Watana reservoir. Based upon 
meeting minimum post-project flow requirements in critical months 
for river maintenance and fisheries needs, about 2-1/2 years of 
average stream flow is required to fill the reservoir. Filling will 
commence after dam construction proceeds to a point where 
impoundment concurrent with continued construction can be 
accommodated even if a flood with a 100-year return frequency is 
realized during the filling operation. Once Watana reservoir is 
operational, later impoundment in the smaller Devil Canyon 
reservoir can be accomplished with relative ease.

Downstream Flows
Plate 15 provides a hydrograph which relates average flows under 
natural conditions with those which would normally be provided 
after the project is completed. Below the confluences with major 
tributaries of the Susitna River, differences between pro- and post­
project flow conditions will be less pronounced, as the entire upper 
basin contributes less than 20 percent of the total discharge into 
Cook Inlet.

Reservoir Induced Seismicity 
After tho reservoirs are filled and particularly during the early years 
of project operation, some potential exists for reservoir Induced 
seismicity (RIS). Earthquakes which would occur at some point In 
time under natgrtJ states of stress may be triggered by the increased 
woight of water in a new resorvolr or by lubrication and hydraulic 
action upon highly stressed rock. Based upon mathematical models 
and data colloctod during tho feasibility study, It Is estimated that 
there is a 90-porcent probability of an RIS event if both reservoirs aro 
considered as a single hydrologic roglmo. The maximum magnitude 
of such an oarthquako is estimated to be 6.0 on tho Richter seals, 
which Is within tho range of extreme seismic events which the dams 
aro designed to withstand. This maximum magnitude Is no greater 
than that which could be produced under natural conditions if the 
project is never constructed.

a s a a a i a a a H g ^ B a m a M i B B a i a ^ M H a H a

IT WILL TAKE 2-1/2 YEARS TO FILL THE WATANA 
RESERVOIR.
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C O N S T R U C T I O N

Because generation planning studies indicated that capacity must 
be added to the Railbelt system in the early 1990s, construction 
planning for the proposed Susitna project has buen cased upon 
meeting a 1993 power-on-line date. Plate 16 provides a broad 
schedule o( activities which must take place if the Susitna proj '■ is 
to assist in meeting perceived needs implicit in the mid-range fore­
casts.

The Licensing Period

S hrjld  the State of Alaska decide to proceed with the project, a 
license application will be submitted to the Federal Energy 
Regulate ■ Commission (FERC) on September 30,1982. Given the 
l a m e  sizo of the project and the inevitable changes its construction 
would cause, it may be anticipated that concerned agencies, 
organizations, and individuals will avail themselves of the 
opportunity to be heard. Thus, a periud of 27 months has been set 
aside to accommodate license processing. Commencing in mid- 
1983 and concurrentwith this processing period, construction of a 
limited access pioneer road is planned. Necessary permits for this 
activity will be submitted by September 1982.

Detailed design and the preparation of initial construction bid 
packages will also proceed during the license processing period 
Important field investigations, particularly in the environmental an , 
geotechnical areas, will continue.

Post-License Activities

Upon award of the FERC license, bids will be solicited for required 
early construction activities and for equipment with long lead times. 
The pioneer road will facilitate tho transports, .on of equipment and 
camp modules to the Watana site so that camp and diversion 
facilities can bo developed while construction of the main access 
i ,ad proceeds.

By mid-1985, work will commence on the first diversion tunnel at 
Watana. All diversion facilities, including cofferdams, will bo 
operable in the spring of 1987. Thereafter, major construction

7

activities for various project features will generally proceed in 
parallel. Reservoir impoundment will begin after breakup in 199' 
and as soon as the main dam elevation is high enough to safely 
permit it.

The construction schedule for Devil Canyon is less critical, since 
under the mid-range forecast, power is not needed there until nearly 
a decade later than at Watana.

SHOULD THE STATE OF ALASKA DECIDE TO 
PROCEED WITH THE PROJECT, A LICENSE 
APPLICATION WILL BE SUBMITTED TO THE 
FEDERAL ENERGY REGULATORY COMMISSION 
ON SEPTEW BER 30, 1982.
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Risks

Although the project scheduling lias taken into account historical 
data for normal efficiency and productivity in northern regions and 
allowances have been made for a range of possible adverse condi­
tions, it is nonetheless true that important uncertainties remain. A 
schedule risk analysis was conducted to accouni for unusual 
extremes in nature, labor and material, and other variables. This 
indicates that while there is a 65-percent chance that the Watana 
pioject will be completed on or before the scheduled date, there is 
about a 10-percent chance that the power-on-line date will be 
delayed by two years or longer when important regulatory risks are 
accounted for (especially the possibility o? delays in FERC 
licensing) Risks are further discussed in Section 8.

Manpower

Employment opportunities w'll be significant during construction of 
the Susitna project. A gredoal increase in the work force will lead to 
an average requirement of about 1,450 persons between 1985 and 
2000, a n j a peak of about 3,500 In 1990. Plate 17 plots manpower 
needs during tho construction period of both projocts.

EMPLOYMENT OPPORTUNITIES WILL BE SIGNIFI­
CANT DURING CONSTRUCTION OFTKE SUSITNA 
PROJECT.
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COSTS

Capital Cost Estimate

In terms of January 1982 dollars, the cost estimate of the Susitna 
development, including a 17.5 percent contingency and all over­
head costs, but exclusive of allowance for funds used during 
construction, is about $5.1 billion dollars. Plate 18 summarizes 
major accounts for the Watana and Devil Canyon projects.

Preparation of the project estimate took into account detailed 
Alaska-specific data and historical experience, vendor quotations, 
construction methodology and feasibility, seasonal influences on 
productivity, and a variety of other factors. Allowances of about 
$150 million are included for important mitigation features integral 
to design (e.g., multi-level intake structure, outlet facility valves) or 
appropriate for aesthetic and socioeconomic considerations (e.g., 
restoration of disturbed areas, self-contained camp facilities).

Assumptions were generally conservative and the total project cost 
estimate is on the order of 50 percent higher than the January 1982 
dollar value of the most recent estimate by the U.S. Army Corps of 
Engineers for a similar development of the upper Susitna basin.

Cost and Schedule Risks

Extromc floods or major oarthquakes can load to sorious cost con­
sequences if they occur during construction, alihough the project is 
designed to safely withstand such evonts after it is completed. 
Geotechnical investigations to date have included an unusually 
extensive drilling program for feasibility determination, but excava­
tion during construction may yet reveal unfavorable and 
unanticipated conditions for which expensive remedial measures 
must be applied.

A risk analysis was conducted to determine tho confidence level of 
the estimate as well as to define the probability of exposure to 
serious overruns. Up to 10 possible magnitudes for each of 21 
different risks were considered, and probabilities were associated 
with each. Estimates were made of the conditional probabilities of

A

various damage levels if any single risk magnitude were to bo 
realized; and minimum, modal, and maximum values were assigned 
to the cost and schedule implications of appropriate responses. In 
addition to considering unusual and unexpected possibilities, the 
risk analysis also took into account historical variance between 
initial estimates and actual costs on various completed water 
resources projects.

PREPARATION OF THE PROJECT ESTIMATE
TOOK INTO ACCOUNT DETAILED ALASKA-
SPECIFIC DATA...
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Probability distributions for selected intervals of possible cost and 
schedule variations are presented on Plate 19. As may be seen from 
the cost risk histogram, the probability that the project will be 
completed at a totLl cost between 90 percent and 100 percent of the 
estimate is about 0.15. A probability of 0.73 (73 percent confidence 
level) that the actual cost (in January 1982 dollars) will not exceed 
the project estimate can be determined by adding individual 
probabilities for each interval.

There is a 7-percent chance that the proposed Susitna development 
will experience overruns so great that the base case thermal alterna­
tive would be favorable.

The second histogram on Plate 19 indicates that there is about a 6- 
percent chance that delays ether than those caused by regulatory 
matters will be long enoujh to cause serious financing and 
marketing implications.

In short, the estimated cost and schedule are likely to be achieved, 
although a not insignificant exposure remains.

Operation and Maintenance

As is characteristic of most new hydroelectric developments, the 
capital cost of the Susitna project per unit of Installed capacity is 
much greater than that for conventional thermal plants. To the 
extent that net benefits are demonstrated for Susitna, they are 
largely derived from avoiding escalating fuel costs which form a 
large portion of the annual operating costs in the thermal case.

When the Susitna project is fully operational, a central maintenance 
staff and an operating staff, together with appropriate support 
personnel, will be located at the permanent townsite. Power plants 
at both dams will be controlled from the Susitna Area Control 
Center at Watana. In January 1982 dollars, the annual operating and 
maintenance costs will be $10 million for the first stage Watana 
project and $15.2 million for tho complete development. For 
operation of the project within the Rallbelt system, a Central Dis­
patch Control Center is planned near Willow.

POWER PLANTS AT BOTH DAMS WILL BE CON­
TROLLED FROM THE SUSITNA AREA CONTROL 
CENTER AT WATANA.
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EMVIRDIMMENTAL ISSUES

Environmental issues are addressed initially in this section in the 
context of the proposed Susitna development. Potential impacts 
associated with the non-Susitna plan are summarized in the final 
portion.

Fisheries

The Susitna River Is a major contributor to Cook Inlet fisheries. 
More than half of the combined Cook Inlet total of chum, sockeye, 
coho and pink salmon return to the Susitna to spawn. Resident fish 
species abound as well in the basin. The mainstem providos a 
migratory corridor and most of the spawning habitat is located 
within tributaries, side channels and sloughs. Plate 20 illustrates 
estimated migratory distributions for important anadromous fish.

If the Susitna project is constructed, the principal fishery impacts 
will bo measured upstream of the confluence of tho Talkeetna River 
and tho Susitna mainstem. In the absence of any mitigation efforts, 
the greatly altered poct project flow regime and warmer water 
temperatures in winter could resu't in a reduction of 63,000 to
126,000 chum from the current long-term average annual Cook Inlet 
harvest of 700 J00. There would also be a decrease of 2,300 sockeye 
from an annu il harvest of 1,168,000, anc other losses as shown on 
Plate 20. In any single year, relativolv '.argo differences from these 
estimated long-term averages can occur. In 1981, for oxample, 
chum losses would have been 68,000 and sockeye 14,000.

Mitigation moasuros incorporated into project dosign include tho 
effective removal of nitrogen supersaturation as a contributor to fish 
mortality and provisions for somo water temperature control, as 
earlier describod In Section 5. Other mitigation plans under con­
sideration include modification of operating procedures to Incroase 
downstream flows during critical times, slreambed modification to 
compensate for lost spawning habitat (though tho effectiveness of 
such a measure Is by no means certain —  homing problems could 
ensue), and construction of a hatchery to replace losses.

I

Because of the natural barrier to migration near Devil Canyon, the 
principal direct impacts of reservoir impoundment will be felt only 
by resident fish populations. Some loss of spawning areas will be 
compensated by an increase in overwintering habitat and the 
reservoirs may provide the habitat necessary for the existing 
population of resident fisheries.

The ultimate objective of all the various mitigation measures is to 
achieve no net loss. Potential losses need not occur if proposed 
artificial measures to maintain the fishery resource are taken.

MITIGATION MEASURES HAVE BEEN INCORPO­
RATED INTO PROJECT DESIGN ...
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Wildlife Resources

The principal species of big game in the proposed project area are 
moose, caribou, wolf, wolverine, bear and dall sheep.

Plate 21 provides relative distributions of moose observed during 
the field investigation program. In addition to direct loss of 
inundated moose habitat and displacement of home ranges within 
the reservoir area, some reduction in downstream browse may 
occur as altered flow regimes affect vegetative succession. Habitat 
management is the principal mitigation measure being explored to 
maintain the moose population. Controlled burning to stimulate 
browse growth qnd reclamation of areas of disturbance are typical 
examples of habitat management being considered.

Although not recently used, an important historical migration route 
for caribou will be intersected by reservoir impoundment. Mud flats 
and shore line ice conditions could impede caribou migration 
despite their excellent swimming capability. Monitoring spring 
migration to locate calving areas and protection of calving grounds 
from human intrusion during the calving period are proposed. 
Clearing and removal of trees from the reservoirs is also proposed, 
to prevent mortalities which may be caused by floating debris.

Black hoar prefer the forest habitat which lies within the impound­
ment zone. Nine known dens in the Watana reservoir and one in 
Devil Canyon will be flooded. Reductions In black bear population 
are likely If the project proceeds. Lesser losses will be suffered by 
brown bear as a result of reductions in seasonal foraging areas, 
though no known dens will be flooded. Restrictions will be imposed 
to reduce human-caused disturbances, anu maintenance of a 
healthy moose population will aid in providing a food source for 
bears.

’ The Watana dall sheep herd uses a mineral lick along Jay Creek. 
Partial inundation of this lick will occur, and In the event that use by 
the herd is discontinued, an artificial lick with similar chemical 
composition will be established.

Furbearers will suffer some habitat loss and increased trapping and 
hunting pressure can be expected. Measures have been included in 
project planning to limit human access and to create common 
corridors for transmission and ground transportation. Hunting and 
trapping regulations will be enforced.

Active and inactive nest sites for golden eagle, bald eagle, and raven 
lie within the proposed reservoir area. Even so, creation of two large 
impoundments may result in an increased eagle population in the 
upper basin. Measures will be taken to preserve clumps of tall 
spruce trees to encourage nesting and the possibility of and need 
for constructing artificial nests will be explored.

No endangered species (the bald eagle if> not endangered in Alaska) 
have been identified in the project area.

Historic end Archeological Resources

Archeological sites representing human occupation during the last
10,000 years and historic cabins built in the 1920s were located 
during the field investigation program. Mitigation will be 
accomplished through avoidance, preservation, and where 
appropriate, excavation and removal of artifacts to museums.

NO ENDANGERED SPECIES . . . HAVE BEEN 
IDENTIFIED IN THE PROJECT AREA.
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Socioeconomics

The populalion of Alaska has increased steadily since the 1940s, 
with accelerated growth occuring in the 1970s. About 50 percent of 
the total is located in the greater Anchorage area, and the Railbelt as 
a whole contains 70 percent. Historical spurts have been 
occasioned by major project activities, generally followed by short- 

tuim docllno ui n leveling off. I ho Tiiuiii Alnnkn Pipnlino Hyalnin 
provides the most recent example of this phenomenon. Increases in 
population during the past decade have been particularly pronoun­
ced in the Matanuska-Susitna Borough, within which the proposed 
dam sites are contained. The borough is more dependent on 
seasonal employment than large urban centers and has consistently 
had high unemployment rates.

As was indicated in section 8 of this report, significant employment 
opportunities will bo generated over a period of 15 years if Susitna 
proceeds.

Demands for services (e.g. water supply, education) will increase in 
general by less than 5 percent above baseline conditions, 
particularly if much of the requited work force is drawn, as planned, 
from within the state.

The grentesl relative impacts are likely to be felt in Talkeotna and 
Trapper Creek, v.'here housing shortages may occur and where 
proportionally groator numbers of visitors and would-be residonls, 
particularly during tho construction period, can bo expected.

To mitigate adverse impacts on local communities, tho proposed 
site facilities includo construction camps and a permanont town sito 
fully equipped with nil amenities, thoroby reducing tho need for 
trnvol to and service from those nroas. As the project procoods, 
coordination will bo maintained with local communities in order to 
maintain n proper balance between preservation of desired life stylo 
and local economic needs which project management may be ablo 
to satisfy.

Land Ownership and Use

Most land in the project area and directly south has been selected by 
Native corporations under provisions of the Alaska Native Claims 
Settlement Act. The U.S. Bureau of Land Management generally 
manages lands to the north.

Existing land use in the upper basin is typical for that of interior 

undovulopud Alaska (sou I 'lulu (Jtuntl ttx|iniihtw til wiltlt'iiii'M 
areas are present, access is severely restricted, and only a few man- 
made developments or structures are currently found. Early in the 
feasibility study period, a camp near the Watana dam site was 
erected on Native land to support field investigation activities. In the 
event that the Susitna project does not proceed, this camp facility 
may revert to Native ownership. If r.o. some further developments on 
Native land would probably occur.

If the project does proceed, only low-level recreational development 
is currenlly proposed. Camp grounds, picnic areas, boat launches, 
and hiking trails are planned, as are scenic overlooks.

While the creation of major dams and reservoirs will necessarily 
chango the aesthetics, efforts were mode in project planning to 
minimize visual impacts. Powerhouses will bo underground, flow 
will be maintained in tho short stretch between Devil Canyon dam 
and tho tailracc portal downstrenm, borrow nroas will bo within tho 
impoundment area whero possible and will otherwise bo restored or 
convortod to ponds, and othor similar measures will be tnkon.

MOST LAND IN THE PROJECT AREA AND 
DIRECTLY SOUTH HAS BEEN SELECTED BY 
NATIVE CORPORATIONS...
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Water Quality

In its natural state, the Susitna River is turbid after breakup. The 
estimated annual transport of suspended materials at the Gold 
Creek gaging station is 7.7 million tons. Winter flows are relatively 
free of sediment.

Sediment capture efficiencies for proposed reservoirs are estimated 
at 70 to 100 percent. In 100 years, the estimated sediment deposition 
will represent about 5 percent of the gross reservoir volume at 
Watana and about 14.2 percent at Devil Canyon. No reduction in 
energy production as a result of sedimentation is anticipated during 
the project life. As a result of sedimentation entrapment, flows 
downstream of Devil Canyon will be considerably less turbid in late 
spring, summer, and early fall. Winter flows will be more turbid than 
under natural conditions. Other water quality changes will occur, 
but no significantly adverse impacts are anticipated.

Non-Susitna Expansion

It was earlier noted that significant generating capacity must be 
added to the Railbelt system during the study period if the mid- 
range forecast Is realized. If, instead of proceeding with Susitna, the 
base case representative thermal plan is followed, different types of 
environmental Impacts can bo expected. Plate 23 summarizes 
impacts as presented In the Battelle report for system additions 
common to both Battelle's Plan 1A and the representative thermal 
plan. Chakachamna appears on the summary because the 
economic offect of its inclusion was tested in tho sensitivity analysis.

Coal-fired steam generating plants, the principal component of the 
representative non-Susitna plan, will be developed in open, well- 
ventilated sites os near as possible to available coal fields. Visual 
impacts will be slgnificcnt since plumes from cooling towers and 
smokostacks will be seen for miles, particularly in winter months. 
Local air quality degradation will be Inevitable. Relatively large land 
areas will bo required to accommodate major plant components, 
stockpiles, and mining operations. Lesser, but nonetheless 
important impacts in other categories as shown on Plato 23 will 
occur.

Gas turbines would be environmentally superior to coal-fired plants, 
but new units of this type will serve primarily to satisfy peaking 
needs and to maintain system reliability criteria. Neither gas supply 
estimates nor cost expectations support long-term reliance on gas 
as the principal fuel for generation of electricity.

Construction of a hydroelectric plant at Chakachamna would 
introduce impacts generally of the types described in preceding 
paragraphs for the Susitna project. Studies to date by others on 
Chakachamna have not advanced sufficiently to make definitive 
estimates of potential fish losses, but initial indications are that they 
will be greater on a relative basis that those associated with the 
Susitna project.

IN 100 YEARS, THE ESTIMATED SEDIMENT 
DEPOSITION WILL REPRESENT ABOUT 5 
PERCENT OF THE GROSS RESERVOIR VOLUME 
AT WATANA AND ABOUT 14.2 PERCENT AT DEVIL 
CANYON.

p a g e  a s



ELEMENT TESTED BASE CASE VALUE

HIGH LOAD FORECAST 
(11 ,400  GWH IN 2010 ) 7,800 GWH IN 2010

LOW LOAD FORECAST 
( 6 ,3 0 0  GWH IN 2010 )

7,800 GWH IN 2010

•5 %  REAL DISCOUNT RATE 3 %

4 %  REAL DISCOUNT RATE 3 %

2 %  REAL DISCOUNT RATE 3 %

HIGH CAPITAL COST FOR ALTERNATIVE 
( 20 %  ABOVE ESTIMATE )
LOW CAPITAL COST FOR ALTERNATiVF. 
( 10 %  BELOW ESTIMATE)

BATTELLE 
ESTI MATE 
BATTELLE 
ESTIMATE

LOW SUSITNA CAPITAL COSTS 
( 83 %  OF ESTIMATE )

PROJECT
ESTIMATE

HIGH SUSITNA CAPITAL COSTS 
( 1 1 7 %  OF ESTIMATE)

PROJECT
ESTIMATE

ZERO CAPITAL COST ESCALATION 1 . 8 %  /ANNUM

HIGH CAPITAL COST ESCALATION 
( 3 . 6 %  / ANNUM ) 1 . 8 %  / ANNUM

HIGH BASE COAL PRICE ( $ 2.08/MMBTU) $ 1.43 /MMBTU

ZERO FUEL PRICE ESCALATION 2 .6 %  TO 2000 
1 . 2 %  TO 2010

HIGH FUEL PRICE ESCALATION 
( 5 %  TO 2000 , 2 .2 %  TO 2010

2.6 %  TO 2000 
1 . 2 %  TO 2010

CHAKACHAMNA ALTERNATIVE ALL THERMAL PLAN



ECaiMOIVlSCS

In spile of the fact that some legislative support has been 
demonstrated for subsidies and grants for hydroelectric 
development, all economic analyses to identify plans and to 
determine net benefits were conducted on a common, non­
subsidized basis. Thus, competing plans were tested on equal 
terms.

Net economic benefits were calculated by comparing the system- 
wide production costs of electricity with and without the Susitna 
project. The OGP model was employed for this purpose, and forthe 
set of economic parameters considered most likely <n the base case, 
the Susitna project was shown to have an v:~: jntage over the 
representative thermal plan of $1176 million (expressed as present 
worth in 1982 dollars of the difference in total costs of the two plans 
over an assumed 50-year operating period). A great deal of 
uncertainty was associated with the various parameters whose 
values contributed to this result, however. It was noted in Section 8, 
for example, that a range of possible Susitna capital costs must be 
contemplated, and earlier in Section 2 that demand can vary across 
a broad spectrum. Other parameters are far from firm.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the extent to 
which a reasonably conceivable change in any single parameter 
would affect the outcome of the analysis. Results are presented on 
Plate 24.

The most sensitive parameter is clearly the assumed future 
escalation of fuel prices, particularly coal, over and above the 
underlying inflation rate. Simply stated, it would be an unwise 
economic decision to develop Susitna if long-term fuel price 
stability could be assured. High fuel price escalation in the future, on 
the other hand, would make Susitna increasingly attractive.

Varying tho real (inflation adjusted) discount rate also demonstrates 
strong effects. The appnrent "break even" discount rate is about 4.1 
percent.

*1Q

The Chakachamna project had not been included in the base case 
iur reas ons earlier noted in Section 3. If environmental issues can be 
resolved there and if the initial cost estimate is adhered to, a 
combination of tho Chakachamna hydroelectric proje '. and 
thermal generation additions would present a lower cost alternative 
than the all-thermal plan, but Susitna would continue to be favored.

Tests were also made to evaluate the economic effects of delays. A 
one year delay for the Watana project alone would reduce net 
benefits by $43 million. Delaying both Watana and Devil Canyon 
one year causes a reduction of $103 million. A tv/o year delay for 
both yields a decrease of $168 million.

Not shown on Plate 24, but also worthy of consideration is the extent 
to which a decision not to proceed with the currently planned 
Bradley Lake Project would change net benefits. Such a scenario 
would make the non-Susitna plan more costly and would raise the 
net benefits of the Susitna plan from $1176 million to $1453 million.

. . . ALL ECONOMIC ANALVSES TO IDENTIFY 
OPTIMAL PLANS AND TO DETERMINE NET 
BENEFITS WERE CONDUCTED ON A COMMON, 
NON-SUBSIDIZED BASIS.

IP A C 3 E  4 7
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"Multl-Varlate" Analysis

Given the uncertainties involved in each of the parameters 
subjected to sensitivity tests, there is no reason to believe that only 
one will ultimately vary from the assumed center-point values. To 
test the effect of multiple variations, a "decision tree" was con­
structed and the probability of occurrence was assigned to each of 
three possible values for the four most sensitive parameters. OGP 
runs were made to determine long-term present worth costs of each 
possible combination of load forecast, Susitna capital cost, 
alternative capital cost, and fuel cost escalation. Discount rates 
were not included in this analysis because their determination is 
largeiy a matter of policy.

Based on this analysis, the cumulative probability that a particular 
net benefit will not be exceeded is plotted on Plate 25. As may be 
seen from that depiction, there is about a 23 percent chance that a 
decision to proceed with Susitna will result in negative or zero net 
benefits, and the maximum negative exposure is about $2.5 billion. 
Correspondingly, tho chance that Susitna will produce positive 
benefits over a 50-year operating period is about 77 percent, with 
cost advantages as high as $5.5 billion.

Conservative Treatment

Certain features of tho economic analysis probably introduced a 
measure of conservatism into the calculation of net benefits. Tho 
first and most significant such feature is thn fact that constant 
production costs wore assumed after 2010 in all cases tested. This 
assumption has tho ofioc of excluding both real escalation in fuol 
prices after 2010 and tho roplacomont costs of thermal p.ants which 
have a shorter oporatln j  life than hydroelectric facilities.

A second consideration pas to do with load forecasts. For purposes 
of tho economic analysis, nc further growth was assumed aftor 
2010. thus, no bonofll lo Susitna nccruos tor avnilnblo energy 
output of about 340 GWIi which is not forocast to bo required by tho

system by 2010. In addition, no cost penalties were assigned to 
thermal plants to account for possible future environmental 
legislation; finally, indications by the OGP model that a new thermal 
plant would be needed in 2011 if only a minor increase in load 
occurred thereafter were ignored.

It was earlier noted in Section 3 that important uncertainties exist 
with respect to economic development of the Beluga coal fields and 
the long term availability of Cook Inlet gas. Nonetheless, the 
economic analysis was conducted as if no such constraints were 
present.

CERTAIN FEATURES OF THE ECONOMIC 
ANALYSIS PROBABLY INTRODUCED A MEASURE 
OF CONSERVATISM INTO THE CALCULATION OF 
NET BENEFITS.



SUSITNA W H O L E S A L E R S —
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FII M  A I M C I I M G  A I M O  M A R K E T I N G

Having demonstrated, by the economic analysis described in the 
previous secton, that there is a high probability that development of 
the hydroelectric potential of the Susitna basin would provide 
significant cost advantages when compared to alternative means of 
meeting projected Railbclt power demands, further analyses were 
made of the financial aspects of the development program. These 
further analyses were aimed at determining whether the project 
could be financed in an inflationary economy and wh?,.; ..npact 
various scenarios for state participation in funding would have on 
the ultimate cost to the consumer. The results of one such analysis 
are plotted in Plate 26.

The sharply rising red line on Plate 26 traces the unit energy costs 
associated with the representative all-thermal plan. The same curve 
had been presented earlier on Plate 5. The dashed curve lying above 
thermal plan costs in the early years of project operation is 
associated with a Susitna case with no state participation. It exhibits 
a characteristic which is common to many major capital-intensive 
projects. Simply stated, the Susitna Hydroelectric Project would be 
more costly to the consumer in its early years of operation, if no 
state participation is involved, than the thermal plan. After about a 
dozen years, rising thermal plan costs Intersect those for Susitna. 
Thereafter, the Susitna plan looks increasingly more attractive and, 
over a 50-year economic life, it can be shown that Susitna would 
generate important cost savings —  even without state funding 
participation. The project Is expected to remain operational long 
after the 50-year life upon which economic and financial analyses 
were based. Once project debts are amortized, Susitna costs will 
drop dramatically.

The third curve, shown as tho solid blue line on Plate 26, illustrates 
the case for which state participation Is just enough to make tho 
entry costs for Susitna comparable to those for the thermal plan, 
increasingly great savings being realized thereafter. Other financing 
variations were explored in the detailed feasibility report. It is 
anticipated that conventional financing will be used to provide 
required funding ovor and above whatever state participation is

*1*1
involved. State participation a( the level indicated by the solid blue 
curve would provide an 11 percent return on investment.

Financing Risks

Financial risks to the state and to consumers were analyzed, taking 
into account such factors as the risks of bond requirement overrun, 
inadequate debt service cover and others. The analysis suggests 
that there is a probability of 0.73 (73 percent confidence level) that 
savings to the Alaska consumer will be equal to or greater than those 
calculated.

Marketing Considerations

The Railbelt market area was earlier described in Section 2. In the 
absence of any plans to merge existing utilities into a central power 
authority, it was assumed that various utilities will enter ’nto 
contracts for Susitna energy if it is seen as the lowest cost alternative 
available for meeting demand. Under the minimum state 
appropriation scenario, purchase of Susitna energy would be found 
preferable to installing and operating new thermal plants either to 
meet demand or to replace retiring units.

The relatively large capacity associated with each successive stage 
of the Susitna project will inevitably lead to periods during which 
more capacity is available to the system than prudent reserve 
criteria would otherwise require. As a result, it may be anticipated 
that those thermal units which are most costly to operate will be sl ut 
down temporarily until ^m and  rises once again to the point that 
additional capacity Is needed. During wet years, hydroelectric 
energy production in excess of estimated firm energy output will be 
available at virtually no incremental cost, and it will be used to 
displace higher cost energy from some thermal plants which may be 
operated only during yeai -> of low tlow. In short, under tho minimum 
state appropriation scenario, total system generation costs (and, 
therefore, costs to the consumer) will be less after various Susitna 
stages come on line even though a temporary surfeit of capacity 
may exist.

P A G E  5 1
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PERTINENT DATA-WATANA

DAM TYPE; ZONED EARTHFll.L
DAM HEIGHT: 885 FEET
RESERVOIR LENGTH: 48 MILES
RESERVOIR CAPACITY: 9,500,000 ACRE FEET
LIVE STORAGE. 4,210,000 ACRE FEET
DRAWDOWN RANGE: 140 FEET
RATED NET HEAD. 680  FEET
INSTAL. JD CAPACITY: 1020 MW
NUMBEL OF UNITS: 6
FIRM ANNUAL ENERGY: 2630 GWh
AVERAGE ANNUAL ENERGY: 3450 GWh 
COMMISSIONING DATE: 1993
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IMPLEMENTATION

The essential conclusions of the detailed feasibility study are that 
the project is technically feasible and economically viable. The 
safety of the population in the vicinity of the project will not be 
impaired and the unavoidable impacts which this large project will 
cruse on the environment will not be unduly severe and can be 
adequately mitigated. Financing of the project is also feasible with 
state assistance at acceptable risk to consumers in the Railbett 
region.

In the event that the state decides to proceed with the project, a 
license application will be prepared and it will be filed with the 
Federal Energy Regulatory Commission by September 30, 1982.

The high level of activity associated with environmental studies will 
continue unabated throughout the licensing period, which is 
assumed to extend until December 1984, and into the construction 
period should this proceed. Technical field investigations will 
continue as well. Future environmental and. engineering findings 
will influence detailed design.

Prior to submission of the license application, the Alaska Power 
Authority will accept competitive proposals fordetailed engineering 
services from qualified firms and will select one or more 
organizations to continuo tho work after September 1982 when the 
contractual obligations of Acres Americnn Incorporated will have 
been fulfilled.

Aside from the construction of a limited access pioneer road 
commencing in mid-1903, activit'es within the proposed project 
area will not cause irreversible change before award of a license and 
prior to a further decision by the state to construct the first stage 
Watana dam and associated facilities.

No major commitment of funds is necessary to support preparation 
of a license application since its content will largely be based upon 
studios completed to date. Continuation beyond that point will 
require an investment in excess of $50 million, including land costs, 
bofore the end of 1903 to support continuing Investigations and tho

commencement of detailed design and pioneer road construction. 
Immediate action is necessary to ensure that required lands are 
available for this early construction activity. Options open to the 
Power Authority include purchase, lease, and land transfer options.

THE ESSENTIAL CONCLUSIONS ARE THAT THE 
PROJECT IS TECHNICALLY FEASIBLE ,ND 
ECONOM ICALLY V IABLE . UNAVOIDABLE 
IMPACTS WILL NOT BE UNDULY SEVERE AND 
CAN RE ADEQUATELY MITIGATED.

P A G E  5 3
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REFERENCES AND ACKNOWLEDGEMENTS 13
Re fe rences

In fo rma t ion  p r e s c n le d  in  th is s um m a r y  report is d raw n  from  two  p r in c ip a l  sou rces ,  
bo th  of w h i c h  have  b e e n  d is t r ibu ted  to l ib rar ies t h ro ug ho u t  the  Rai lbe lt:

(1) Draft S u s i t n a  H y d ro e le c t r i c  P ro ject Feas ib i l i ty  Repo r t ,  A c res  Am er ic an  
Incorpora ted , M a r c h  1982:

V o lum e  1 — E n g in e e r in g  a n d  E c o n o m i c  Aspec ts  
S e c t io n  1: In t rod u c t io n
S e c t io n  2: S um m a r y
S e c t io n  3: S c o p e  of Work
S e c t io n  4: P rev ious  S tud ie s
S e c t io n  5: R a i lb e l t  L o a d  Forecasts
S e c t io n  6: Rf .i lbe lt  S y s tem  a n d  Fu tu ro  Power G ene ra t io n

O o l i o n s  
S e c t io n  7: Su s i tn a  B as in
S e c t io n  8: S.usitna B as in  D e v e lo pm en t  S e le c t io n
S e c t io n  9: S e le c t io n  o f  W a tana  G e n e ra l  A rrangemen t
S o c t io n  10: S e le c t io n  of Dev i l  C a n y o n  Gono ra i  A rrangomont
S u c t io n  11; S e le c t io n  of M a in  A cce s s  P lans
S u c t io n  12: W a tana  D e v e lo pm e n t  
S o c t io n  13: Dov l l  C a n y o n  D e v e lo pm en t  
So c t io n  14: T ra n sm is s io n  Fac i l i t ies  
S o c t io n  15: Pro ject O p e r a t io n  
S e c t io n  10: E s i im a to s  o l  Cos t 
S e c t io n  17: D e v e lo pm e n t  S c h e d u le  
S o c t io n  18: E c o n o m i c  and  F in a n c i i  I E va lua t io n

V o lum e  2 — En v ir o nm en ta l  Aspec ts
Soc l lc  n 1: Gono ra i  D e s c r ip t io n  of tho Lo ca lo
S e c t io n  2: W n lo r  Uso a n d  Q u o  'y
So c t io n  3: R epor t  o n  F ish , W l ld i i fo , a n d  B o ta n ica l  Rosourcos
S o c t io n  4: R epor t  o n  H is to r ic  a nd  A r c h e o lo g ic a l  Rosou rcos
S o c t io n  5: R epor t  o n  S o c i o o c o n o m lc  Im pac ts
S o c t io n  0: G o o lo g y  a n d  So i ls
S o c t io n  7: R epor t  o n  R ec rea t iona l  Rosou rcos
S e c t io n  8: R epor t  o n  Aos tho t ic  R osou rcos
S o c t io n  0: R epo r t  o n  l . n n d  Uso
S o c t io n  10: A lte rnat ives to tho Su s i tn a  Pro ject
S o c t io n  11: List o l  L iterature

V o lum o  3 — P la ins

V o lum e s  4 t h roug h  8 — A p p e n d i c e s

(2) C o m m o n !  Draft Rnt lba lt E le c t r i c  P ow e r  A lternat ives S tudy: E va lua t io n  of Ra i lbe l t  
E loc tr lc  Ene rgy  P lans , B a t ln l le  Pac if ic  Nor thwes t Laborator ies , February  1902.

A ck n ow le d g em e n t s
Ma jo r  s u bcon t ra c to rs  to  A cres  Amer ics .n  In co rpo ra ted  w h o  m a d e  s ign i f ic a n t  
con t r ib u t io n s  d u r in g  th e  c o u r s e  of the  s tu dy  in c lu d e :

R&M Consu l t a n ts ,  In co rpo ra ted
C o o k  In let R e g io n ,  In co rpo ra te d/Ho lm es  a n d  Narver, In co rpo ra ted
W oodw a rd- C ly d e  C o n su l t a n ts
Frank M o o l i n  & Assoc ia tes ,  In co rpo ra ted
Terrestr ia l E n v ir o nm en ta l  Spec ia l is ts ,  In co rpo ra ted ,  toge the r  w i l h  s u b c o n ­

tractors a n d  m em b e r s  of  the  facu lty  of t h e  Un ive rs i ty  of A laska.

N um e r o u s  o the r  par t ic ipan ts  in  A laska p ro v id ed  rospons ivo  log is t ica l  s uppo r t  and  
ro lated act iv it ies .

S tate a g e n c ie s  w o rk in g  u n d e r  the  terms c f  re im bu rsa b le  se rv ic es  a g re em en ts  w ith  
tho A laska Power Au tho r i ty  c o n d u c t e d  r i tu&ss a n d  Inves t iga t ions ,  w i th ou t  w h i c h  
th is report w o u ld  not h a vo  b o o n  poss ib le :

Inst itute for S o c ia l  a n d  E c o n o m i c  R osea rch ,  Un ive rs i ty  of A laska 
A laska D epar tm en t  of F ish  a nd  G a m e

C o o p e r a t io n  a n d  ass is tance  f rom  rosou rce  a g n n c y  representa t ives w h o  served o n  
tho S tee r ing  C om m i t t e e  is grato fu l ly  a c k n ow le d g e d ,  as Is tho ex t rao rd ina ry  effort of 
tho P u b l i c  Par t ic ip a t io n  staff of the A laska P o v o r  Author i ty .

R ig o ro u s  p ro fess iona l  rov iow  of al l m a jo r  aspec ts  of tho p r o p o s e d  Sus itna  
d e v e lo pm e n t  was a c c o m p l i s h e d  by  the Externa l R o v iow  Pane l  w h i c h  reported  to tho 
A laska Power Author i ty , a nd  by  a s o co nd  R u v low  Pane l n n d  n um e r o u s  c onsu ltan ts  
w h o  ass is ted tho A cros ’ team  th ro ug hou t  tho c o u r s e  of tho work . T h o  d i l l g o n c o  and  
sk i l l  o l  these om ln o n t  onports h as  b oon  Important  to tho s u c ce ss fu l  Iden t i f ica t ion  
n id reso lu t io n  of p r o b lem s  a n d  to tho d o vo lo pm cn t  of o p t im a l  p lans .

Spr-jo  l im ita t ions  p r e c lu d e  tho m o n t io n  b y  n am o  o f  tho m a n y  o the rs  w h o s o  interest , 
support ,  n n d  h c n l t h y  c r i t i c ism  havo boon  in va lu ab le ,  bu t  Iho lr so i l less efforts are 
s ln co ro ly  app re c ia ted .

F ina l ly ,  tho oxport m n n n g o m o n l  n n d  g u id n n c o  p ro v id ed  b y  tho E x o c u l i v o  D irector 
n n d  tho stnff of tho A laska P owo r  Au tho r i ty  n n d  tho u n u s u a l  p ro lo s s io n n l l sm  Ihoy 
hn vn  d ls p ln yod  t h ro ug ho u t  tho s tudy  p o r lod  aro part icu la r ly  w o r th y  of no lo .
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ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC DEVELOPMENT
FINANCING OPTIONS

1 - OBJECTIVES

The o b je c t iv e  of t h i s  re po r t  is  to set out the c u r r e n t l y  most 

v i a b l e  f i n a n c i n g  o p t io n s  fo r  the Watana phase (1985-1993) of 

the Sus i tna  H y d r o e le c t r i c  Development toge the r  w ith  the com­

ment of the Power A u t h o r i t y ' s  investment adv iso rs  (The F i r s t  

Boston C o rp o ra t io n ,  John Nuveen & Company, and F i r s t  

Southwest Company) on the impact of these op t io ns  on the 

c r e d i t  r a t i n g  o f  the State of A laska and on o ther re l a t e d

1 ssues .

2 - ECONOMIC CONTEXT OF THE FINANCING PROPOSALS

The economics, m a rke t in g  and f i n a n c i n g  of Sus i tna  w i l l  be the 

sub jec t  of a f i n a l  rev iew  by Acres American in March of 1983. 

The data u t i l i z e d  in t h i s  a n a ly s i s  however i s ,  w ith  m inor 

m o d i f i c a t i o n ,  based on the Sus i tna  Task 11 Reference Report .  

Some amendment of the data used here w i l l  then a r i s e  in the 

l i g h t  of the March 1983 r e v iew .  Our p r e l im i n a r y  i n d i c a t i o n s  

are however tha t  the p robab le  r e v i s i o n s  w i l l  not m a t e r i a l l y  

impact the - j n c lu s io n s  which may be based on the r e s u l t s  

presented in t h i s  memorandum.

3 - BASIC POLICY ISSUES: RISK AND TIMING

Tab Watana phase a lone o f  Sus i tna  w i l l  take 10 years  ( from 

the present stage of FERC l ic ence  a p p l i c a t i o n )  to comp lete .

I t  is  a lso  c l e a r l y  apparent tha t  i t  w i l l  not be p o s s ib l e  to 

produce who l ly  c e r t a in  fo recas ts  of the u n d e r ly in g  energy 

economics of the p r o je c t  nor of the a v a i l a b i l i t y  of State 

revenues or of the compet ing demands fo r  State resources
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which may a r i s e  over t h i s  extended p e r io d .  The requ irement 

tha t  such fo recas ts  be produced as an i n i t i a l  p re - cond i t io n  

fo r  a u t h o r i z a t i o n  of development would th e re fo re  e f f e c t i v e l y  

p rec lude  Sus i tna  or i n d e e d ,  any long term development of 

A la s k a 's  n a t u r a l  r e sou rce s .

I t  must a lso  be f r a n k l y  recogn ized  that r i s k s  from erroneous 

fo recas ts  w i l l  a r i s e  from proceed ing  w ith  Watana at i t s  e s t i ­

mated c a p i t a l  cost of $3 .6  b i l l i o n  (1982 d o l l a r s ) .  These are 

p r im a r i l y  r i s k s  assoc ia ted  w ith  load f o r e c a s t s ,  i n t e r e s t  

r a t e s ,  i n f l a t i o n ,  e tc .  But i t  must be recogn ized  a lso  tha t  

r i s k s  w i l l  a r i s e  th rough not p roceed ing  w ith  Sus i tna  s ince  

t h i s  w i l l  fo rce  A laska  e l e c t r i c  power consumers to face the 

a l t e r n a t i v e  r i s k s  a r i s i n g  from the est imated $1 .7  b i l l i o n  

(1982 d o l l a r s )  of c a p i t a l  cost fo r  f o s s i l  f u e l  p lan ts  and the 

r i s k  tha t  these p la n ts  w i l l  a lso  r e q u i r e  meet ing the ever 

i n c r e a s i n g  o p e ra t i n g  costs r e f le c t e d  in E x h ib i t  A. Moreover ,  

these o ther op t io ns  a ls o  i n v o l v e  r i s k s  from f o r e c a s t in g  

e r ro rs  in the load f o r e c a s t s ,  i n t e r e s t  r a t e s ,  i n f l a t i o n ,  e tc .

In the Watana investment d e c i s i o n ,  t h e r e f o r e ,  the issue is  

not between r i s k  and no r i s k ,  or investment and no 

in ves tm en t ,  but on ly  between one set of r i s k s  and another and 

one set of c a p i t a l  e xpend i tu re s  and ano the r .  The f i n a n c i n g  

op t ions  as deve loped below t h e re fo re  endeavor to r e f l e c t  

these r i s k s  in a r e a l i s t i c  manner and p rov ide  fo r  

d e ve lo pm en t/ f in anc in g  op t io ns  which e f f e c t i v e l y  m in im iz e  

t h e s e r i s k s .

I t  is  an in he ren t  c h a r a c t e r i s t i c  in the very magn itude of 

t h e i r  f i n a n c i a l  requ irements  and the complex p o l i t i c a l  and 

economic issues which they pose, that "mega-pro jects" such as 

S u s i t n a ,  have a "window of oppo r tun i t y"  d u r in g  which they can 

proceed .  I f  t h i s  "window" is  missed the o p p o r t u n i t y  to p r o ­

ceed may <;iot recur fo r  many ye a rs .
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U lt im a te  development of the h y d r o e le c t r i c  p o t e n t i a l  of 

Sus i tna  must be cons ide red  as h i g h l y  p robab le  g iven the 

a u t h o r i t i v e  est imates  (see E x h ib i t  C) and fo recas ts  of 

A la s k a 's  own Department o f  Revenue of cont inued  s i g n i f i c a n t  

long term re a l  in c rease  in  a l t e r n a t i v e  energy p r i c e s .  Hence 

• t h e  e s s e n t ia l  issue  i s  whether we proceed in the immediate 

fu tu re  w ith  t h i s  window of o p p o r t u n i t y  or whether the p ro je c t  

is  postponed-- p o s s i b l y  f o r  a long p e r io d .  Here ,  the 

f o l l o w in g  c o n s id e r a t i o n s  must be taken i n t o  account :

(a )  On present f o r e c a s t s ,  postponement of Sus i tn a  

w ho l l y  d e l a y i n g  i t s  net b e n e f i t s ,  would cost $43 

m i l l i o n  p . a .  in 1982 present v a lu e  terms.

(b )  The p o s s i b i l i t y ,  r e f e r r e d  to above , that the "window 

of o ppo r tu n i t y "  f o r  Sus i tna  may not recur fo r  a very 

long p e r io d .  This cou ld  r e s u l t  in the cost of 

postponement be in g  a m u l t i p l e  o f  that  g iven in ( a ) .

F i n a l l y ,  we would s t ress  tha t  the Sus i tna  P ro jec t  would a lso  

be re-assessed by the Power A u th o r i t y  in 1984 be fo re  any 

major ou t la y s  were undertaken in 1985. By t h i s  date we w i l l  

have two more years of economic and f i n a n c i a l  data w i th  which 

to re-eva lua te  the s i t u a t i o n  and the u n c e r t a i n t i e s  r e g a r d in g  

the sca le  of the wor ld  economic recove ry .  The e x i s t i n g  

u n ce r t a in ty  of near-term f u t u r e  petro leum p r ic e s  and revenues 

should be s u b s t a n t i a l l y  reduced .



4 - THE FINANCING OPTIONS

The E s s e n t ia l  P re-cond i t io n s

The e s s e n t i a l  p r e - c on d i t io n s  f o r  any f i n a n c i n g  scheme is  taken as 

• t h e  requ irement that  they meet:

( a) An acceptab le  cost o f  energy in the e a r l y  years  of 

o p e r a t i o n . This i s  taken as e f f e c t i v e l y  meaning that  the 

cost of power must be c lose  to or below the cost of energy 

tha t  would r e s u l t  from pu rsu ing  the best Thermal Option as 

shown in E x h i b i t  A.

(b )  Meet ing i t s  debt c o ve ra g e . A l l  the r e s i d u a l  f i n a n c i n g  

requ irements  are assumed to be met ( l o n g- te rm )  by bo r row ing  

in the form of tax-exempt bond f i n a n c i n g  at 10% w ith  a 

coverage requ irement of 1 . 1 .  This requ i remen t  must be met 

or the bo r row ing  cou ld  not be regarded as meet ing the bas ic  

requ irements  of a c c e p t a b i l i t y  to i n v e s t o r s .

.(c) Acceptab le  and v i a b l e  l e v e l s  of b o r r o w in g . The l e v e l  of

bo r row ing  which the p r o je c t  requ i r e s  to be met by G.O. bonds 

w i l l  depend upon the c apac i t y  of the State of A laska to 

r a i s e  G.O. Bonds e i t h e r  w ithou t  e f f e c t  on i t s  bond r a t i n g  or 

w ith  an e f f e c t  tha t  i s  regarded as an acceptab le  p r ic e  fo r  

p roceed ing  w ith  the p r o j e c t .  The o the r  source of bo r row ing  

w*11 be Revenue Bonds w h ic h ,  as d iscussed  be low ,  depend upon 

the power con t rac ts  which are in p la c e .

( d ) An acceptab le  l e v e l  o f  demands on the funds a v a i l a b l e  to 

the State of A l a s k a . The funds here are taken as the 

es t imate  of the uncommitted funds f o r  c a p i t a l  a p p r o p r i a t i o n  

as est imated by John Nuveen & Company and shown in Tab les  1 

and 2. (These take i n t o  account the est imated  maximum G.O. 

Bonds as a source of f u n d s . )
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The F in anc in g  Options

A very l a r g e  number of f i n a n c i n g  opt ions have been cons id e red .

The fou r  o p t io n s :  A, B, C, and D summarized in  Tab les 3 and 4

appear those most l i k e l y  to f u l f i l l  the e s s e n t i a l  c r i t e r i a  s tated

• above. These op t ions  a re :

Option A

This op t io n  c a l l s  f o r  $ 1 . 4 , b i l l  ion 1982 d o l l a r s  in  State 

a p p r o p r i a t i o n s  phased over the per iod 1984 to 1989. Th is  op t io n  

may a lso  i n d i r e c t l y  i n v o lv e  draw ing upon G.O. Bonds s ince these 

(see Tab les  1 and 2) are b u i l t  i n to  the f i n a l  t o t a l  " a v a i l a b l e  

fo r  S u s i t n a " .  (The phas ing  of the a p p r o p r i a t i o n s  yea r- to-yea r

i s ,  of c ou rse ,  a r b i t r a r y  in tha t  i t  can be adapted to the f low  o f

funds rep resented  by the " a v a i l a b l e  fo r  S u s i t n a " ,  p r o v id i n g  the 

t o t a l  remains the same.)

Option B

This op t ion  is  p r e c i s e l y  i d e n t i c a l  to tha t  of Option A except 

that i t  i n vo lv e s  a State a p p ro p r i a t io n  o f  $1 .8  b i l l i o n  in 1982 

d o l l a r s  phased over the pe r iod  1984-1989.

Opt ions C and D

These op t io ns  in v o lv e  the concept of ded ica ted  funds of the same 

magn itude as Option A and B be ing  made a v a i l a b l e  through a 

c o n s t i t u t i o n a l  amendment. Since these o p t io n s  are of a marked ly  

d i f f e r e n t  c h a r a c t e r ,  they are d iscussed s e p a r a t e l y  be low .

Phases and Forms of Borrowing

Before r e v ie w in g  the c h a r a c t e r i s t i c s  of the schemes proposed ,  i t  

is  necessary f i r s t  to dea l  b r i e f l y  w ith the phases and forms 

which the bo rrow ing  may i n v o l v e .
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in the Preliminary Phase between 1985 and 1987, the dam i t se l f  w i l l  not be 

under actual construction and only preliminary work w i l l  be in progress. 

Under these circumstances, i t  must be accepted that no Revenue Bond 

financing could be obtained and that the project at this stage would have 

to rely wholly upon State appropriations from the resources shown in 

Tables 1 and 2.

In the f ina l  and major phase of construction between 1989 and 1993 the 

objective of any financing or scheme must be to ensure that the financing 

at this stage is based upon Revenue Bonds which, although they w i l l  

require moral obl igat ion of the State of Alaska, are based on suff ic ient ly  

rigorous power contracts that they wholly meet the ir  debt coverage 

requirements when Watana comes into operation and do not to any 

sign if icant extent rely upon the credit of the State of Alaska.

Whether this objective can be attained w i l l  depend f i r s t  on the levels of 

State appropriations. This might be seen as the "equity" investment in 

the project which provides security to the investors and reduces the total 

amount of borrowing which the project requires.

The second factor is the precise magnitude and terms of the power 

contracts with the u t i l i t i e s .  Since this depends upon detailed 

negotiations and organizational considerations i t  is not possible to 

comment de f in i t iv e ly  on whether or not the objective of 100% Revenue Bond 

financing would be possible for the f in a l  stage of the Watana development. 

In what fo l lows, therefore, the Revenue Bond requirement is simply stated 

as a total sum which fol lows from the level of State appropriations A, B,

C and D.

Hence any financing scheme must be seen at this stage as simply 

conditional with a key condition being that power contracts providing for 

such Revenue Bond financing are obtained and are in place before any major 

capital expenditure is undertaken. Since any s ign i f icant capital 

expenditure could not, in any case, take place before the end of 1984 when 

the FERC license is expected to be granted, there are at least two years 

during which to secure such power contracts and meet this condition.



Assessment of the Financing Options
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Detai ls of the f inancing options are given in the computer printouts 

(attached) and the basic deta i ls are summarized in Tables 3 and 4 and 

Attachment E. In order to make the data conform as far as possible with 

the data on State revenues and the sums described in Tables 1 and 2 as 

“uncommited capital funds", the in f la t ion assumptions in the Acres Task I I  

March 1982 report, were revised to conform to those of the State revenue 

projections. Other /ninor revisions were also made.

Subject to maintaining the State1', present double A ra t ing ,  the assessment 

of the options given in Table 3 mus(' be seen as a trade-off between the 

c r i te r ia  of cost of power and State appropriations, (the h'gher the State 

appropriations, the lower the cost of power). Where these objectives are 

in con f l ic t ,  i t  is left  to the po l i t ic a l  decision-nu'.ers to resolve this 

conf l ict by modification of the c r i te r ia .

Considering Option A f i r s t ,  i t  is seen from Table 3 to involve State 

appropriations of $1.4 b i l l i o n  over the six year to 1989 and to require 

Revenue Bond financing of $2.7 b i l l i o n  ( a l l  in 1982 do l la rs ) .

Turning f i r s t  then to the cri ter ion of acceptabi l ity in terms of the 

percentage of uncommitted capital funds in Tables 1 and 2, this is shown 

in Table 4 as an average over the appropriation period 1984 to 1989. I t  

varies from 57% for the 30th percenti le projections to 38% in the 50th 

percenti le case. I t  is l e f t ,  of course, for the po l i t ic a l  assessment 

whether the percentages shown are acceptable in the l ight of other 

p r io r i t ie s .

No year-by-year figures of this percentage is given since in Acres' 

assessment the year-by-year engineering-estimates of costs are, in the 

early years, subject to very considerable choice and coulo be changed 

s ign i f icant ly  with rescheduling i f  this was thought desirable to reduce 

the claims on the funds avai lab le .

Turning then to the criter ion of the cost of power, i t  is found that this 

option, because of the high level of borrowing (assuming a 10% rate of



interest) ,  would involve s ign i f icant def ic its during operation in early 

years unless the cost of power were increased above the level set by the 

Best Thermal Option.

In these early years the essential problem facing Watana in marketing its 

power is that, in the r i r s t  year or two of its l i f e ,  i t  is in competiton 

with power sources with the advantage of being based on the cost of 

f a c i l i t i e s  purchased years ear l ie r  at much lower cost than w i l l  be 

involved either in their replacement or in the additional coal-fired units 

which would be required in 1995 and 1996 i f  Watana power were not 

avai lable .

As shown in Tables 3 and 4 and in Exhibit E, the only means of meeting the 

def ic its without further State appropriations would be to allow the cost 

of power to rise above the best Thermal Option in these three transit iona l 

years. Whether this would be regarded as an acceptable option is again an 

issue of po l i t ica l  judgment. I t  might reasonably be supposed given that 

the or,ly alternative option would be to face the dramatical ly escalating 

cost of the best Thermal Option only a few years later ,  the increase in 

the cost of power above the Best Thermal Option might be acceptable in 

turn for the very considerable long-term advantages afforded by a source 

of power which would be v i r tua l ly  fixed in cost even in nominal do l la rs .

I t  is also possible that appropriate leve l iz ing provisions could be 

devised in the rate base to bring about a phased increase in price closer 

to the price set by the Best Thermal Option ce i l in g .

Option B might be seen as defining an alternative to any increase in the

cost of power by increasing the level of State aporopriation to $1.8

b i l l i o n  over the period 1984 to 1989. This is seen from Table 2 and the

attache! Exhibit E, to produce a cost cf power below the Thermal Option

even in the earl iest years. I t  also has the advantage of reducing the 

Revenue Bond requirement in the Final Phase of Watana by $0.52 b i l l i o n  (in 

1982 do l la rs ) .  I t  would, however, mean committing between 50% and 75% of 

the uncommitted capital funds to the project over the period 1984-1989 and 

thus heavily competing with other p r io r i t ies  in the 30th percentile 

revenue forecast case.



The Dedicated Fund Options C & D

A signif icant d i f f i c u l t y  in the development of any long-term financing 

scheme such as would be required for any long term development of Alaskan 

resources is the uncertainty of the year-by-year po l i t ic a l  appropriation 

process. This applies general ly throughout North America, but is of 

particular relevance in the context of Alaska given the constitutional 

considerations and the re lat ive importance of appropriations for capital 

spending in the State.

I t  is of understandable concern to,investors in State of Alaska securities 

related to long-term developments, that through the po l i t ica l  process 

these projects could be subject to deferra l ,  l imitations of State 

contribution, or even cancellation in the course of their development 

phase. This may be considered a serious handicap to the long-term 

development of Alaska'^ natural resources.

In the l ight of th is ,  we have been asked to consider the dedication of 50% 

of the Permanent Fund income to a Power Development Fund which would be 

designed to provide a re lat ive ly  more secure and certain source of 

appropriations for the major long-term development potential for Alaska 

represented by hydroelectric power and which could offer most Alaskans 

permanent low-cost power as a basic'domestic and industria l  resource.

This proposal is regarced as representing an important contribution to 

securing long-term appropriations for such major developments in a manner 

which would be regarded by investors as offer ing much greater assurance of 

on-going systematic development and hence greater security for borrowing 

in the course of construct.on.

The scheme, as prov is ional ly formulated, involves the pr incip le of $4,500 

to $6,000 per capita being the normal contribution f. om the fund for a
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hydro development serving a particular area. In the context of Susitna 

this wjuld involve a total State appropriation from the fund of 

approximately S I . 4 to $1.8 b i l l i o n .  Its results are shown as Options C 

and D in Tables 3 and 4 and in Exhibit E. , Its impact on cost of power and 

the level of Revenue Bond financing required is seen to be very close to 

that of Options A and B.

A further important characteristic of this particular proposal, however, 

is that such funding would provide the Power Authority with a substantial 

f inancia l base that would make i t  capable of ra is ing finance or providing 

guarantees where these were important to secure f inancing under changing 

market conditions or secure funding for developments lacking an adequate 

independent credit base.

I t  is recognized that this proposal would involve a constitutional 

amendment, but i t  is precisely the constitutional nature of such a 

dedicated fund that would be most effective in terms of development of 

Alaska's resources.
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5 -STATEMENT BY THE FIRST BOSTON CORPORATION,
JOHN NUVEEN & COMPANY, AND FIRST SOUTHWEST COMPANY

The First Boston Corporation and John Nuveen & Company (the Alaska Power 

Authority's co-senior-managing underwriters) and First Southwest Company 

(the Power Authority's f inanc ia l  advisor) have reviewed the financing
m
options described in this memorandum and have made the fol lowing 

observations regarding the financing of the Susitna Project. Together 

these investment firms are referred to as the Power Authority's 

Investment Advisors. Their opinions stated herein are based pr imari ly 

upon the State's projected revenues using the "30th Percentile". First 

Boston Corporation, John Nuveen & Company and First Southwest Company 

have concurred in the fol lowing statement:

"It is our opinion that pr ior to major State expenditures, of State 

appropriations def in it ive  contractual commitments by partic ipating 

Rai lbe lt  U t i l i t i e s  be in place and that such appropriations should 

be funded by the State during the period 1983-1989, a period within 

the estimated l i f e  of Alaska's o i l  and gas reserves, so that 

appropriations provided during this period w i l l  provide the crucial 

"equity" to assure the most economical bond financing of the 

remainder of the project:.

In view of the magnitude of Susitna and the re lat ive ly  long 

construction period, the Power Authority rhould not commence 

s ign i f icant borrowing for Susitna before the late 1980's at which 

time major risks have been defined and completion and start-up dates 

are known with a high degree of r e l i a b i l i t y .

In our opinion, in order to maintain the financia l integrity for the 

State of Alaska, prerequisites for issuance of bonds of any type for 

the project are:

(a) Defin it ive contractual commitments by partic ipating Railbelt 

u t i l i t i e s ;

(b) Up-dated economic and financia l analysis of the project; and



(c )  Reso lu t io n  o f  the quest ion  of tax exemption of such 

bonds .

With regard to the u t i l i z a t i o n  of State G.O. Bonds, i t  is  our 

o p in io n  tha t  the issuance  of such bonds w i l l  be of l im i t e d  

importance to f i n a n c i n g  Sus i tna  because of the s u b s t a n t i a l  

bo r row ing  re qu i r ed  f o r  t h i s  p r o j e c t .  I f  a ma jor p o r t io n  of 

such bo r row ing  were met from State G.O. Bonds, A la s k a 's  

present doub le  A r a t i n g s  would be endangered .  The f o l l o w i n g  

are some major l im i t a t i o n s  of State G.O. Bonds:

(1 ) A c r u c i a l  fe a tu re  o f  A la s k a 's  doub le  A r a t i n g  is  the 

Rat ing  Agenc ies '  concurrence w ith  the S ta t e 's  present 

debt p o l i c y  o f  am o r t i z in g  G.O. Bonds r a p i d l y  ( i . e . ,  

w i t h in  10 to 15 years (a pe r iod  w i t h i n  cu r ren t  

est imates of o i l / g a s  revenues ( the  p r i n c i p a l  source 

of State revenues) and we b e l i e v e  t h i s  p o l i c y  shou ld  

be cont inued-

(2) Using the S t a t e 's  December, 1982 Department of 

Revenue f o r e c a s t s ,  we es t imate  that  the State can 

issue a r e l a t i v e l y  smal l  volume of G.O. Bonds w h i l e  

m a in t a i n i n g  i t ' s  doub le  A r a t i n g  (see Tab les 1 and 

2)„ based on the "30th p e r c e n t i l e "  of the Department 

of Revenue p r o j e c t i o n s ,  the S tate  could "sa fe ly "  

issue  $565 m i l l i o n  (nom ina l  d o l l a r s ,  assuming 8% 

i n f l a t i o n )  G.O. Bonds d u r in g  the pe r iod  f i s c a l  

1983-1990. This amount would r i s e  to $945 m i l l i o n  i f  

the "50th p e r c e n t i l e "  revenue p r o j e c t i o n s  were 

achieved d u r in g  t h i s  p e r i o d .

A reduct ion  in the S ta t e 's  r a t i n g  from doub le  A to 

s i n g l e  A cou ld c o r r e s p o n d in g ly  lower the r a t i n g  ot 

A laska Power A u t h o r i t y ' s  own revenue bonds backed by 

a C ap i t a l  Reserve Fund w ith  a moral o b l i g a t i o n  to a 

r a t ' n g  as low as Baa by Moody's and BBB by Standard & 

Poors . Such a r a t i n g  would s u b s t a n t i a l l y  r a i s e  the
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A u t h o r i t y ' s  bo r row ing  cost and could im pa i r  the 

v i a b i l i t y  of the p r o j e c t .  The volume of debt 

contemplated under a l l  scenar ios  would be extremely  

d i f f i c u l t  to market i f  ra ted less than "A".

The Power A u t h o r i t y ,  r a th e r  than u t i l i z i n g  State G.O. 

Bonds, shou ld u t i l i z e ,  to the f u l l e s t  extent 

p o s s i b l e ,  revenue bonds secured by the income de r iv ed  

from p a r t i c i p a t i n g  R a i l b e l t  U t i l i t i e s  pursuant to 

long-term power, sa les  c o n t r a c t s .  A d d i t i o n a l  s e c u r i t y  

fo r  the bonds would be prov ided  by the C ap i t a l  

Reserve Fund p rov ided  in the A laska  Power A u th o r i t y  

Act whereby to the extent tha t  revenues from Sus i tna  

were i n s u f f i c i e n t  to s e rv ic e  the bonds , the 

L e g i s l a t u r e  may, but is  not l e g a l l y  o b l i g a t e d  t o ,  

a p p ro p r i a t e  monies to make up such d e f i c ie n c y  in the 

C a p i t a l  Reserve Fund. A laska  Power A u t h o r i t y ' s  

c r e d i t  pe rcep t ion  w i l l  be enhanced by a s imp le  and 

s t r a i g h t f o rw a r d  debt s t r u c t u re  compr ised s o l e l y  of 

revenue bonds backed by the S ta t e 's  "moral 

o b l i g a t i o n "  p le d ge .

Any ded ica ted  stream of State . ipp rop r i  at i ons cove r in g  

the e n t i r e  c o n s t ru c t io n  and s ta r t-up  pe r iod  w i l l  

enhance con f idence  of i n v e s t o r s ,  p a r t i c i p a t i n g  

u t i l i t i e s ,  and the r a t i n g  agencies in the comp let ion  

of the p r o j e c t .  Such an a p p r o p r i a t i o n  wou ld ,  

however,  r e q u i r e  a c o n s t i t u t i o n a l  amendment.

In c o n c lu s i o n ,  as Investment Adv isors to the 

A u t h o r i t y ,  we s t r o n g l y  p r e fe r  the f i n a n c i n g  plan 

developed as Option B and D which re q u i r e s  g rea te r  

a p p r o p r i a t i o n s  p r i o r  to issuance of Revenue Bonds 

because the c r e d i t  s tatus  of the State is  leas t  

a f fec ted  and the c r e d i t  q u a l i t y  of the A u t h o r i t y ' s  

bonds is  enhanced , m a in t a i n i n g  p ro je c t  f e a s i b i l i t y .  

Should o i l  revenue and p r o j e c t i o n s ,  however , 

d r a m a t i c a l l y  improve we would be in a p o s i t i o n  to 

more f a v o r a b ly  cons ide r  a l t e r n a t e  f i n a n c i a l  o p t i o n s ."
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6 - CONCLUSIONS

Our conclusions relate pr imari ly to Options A and B since the dedicated 

fund proposals C and 0 can be seen in the present context as pr imari ly a 

leg is la t ive  route to these options.

■

I t  may be appropriate in conclusion f i r s t  to state our own assessment of |i

the decision issues involved at this stage. F i rs t ,  the decision issue is 

not an irrevocable commitment to proceed with Watana. As already noted, 

the FERC license w i l l  not be avai lable for another two years and no major 

expenditures could be undertaken unt i l  1985.

I t  would therefore appear that the essential issue is that of maintaining

and planning for the Watana option. The only grounds for not maintaining

this option with its very substantial long-term economic advantages, would

be that v/e had concluded that no viable and po l i t ic a l l y  acceptable j

f inancing scenario was possible.

Given the very wide range of uncertainties for future State revenues, and 

hence the levels of State appropriations which might be avai lable at the 

f i r s t  point of major commitment in late 1985, such an adverse conclusion 

certain ly cannot be substantiated at this time on the basis of the 

preceding analysis. I f ,  for example, State revenues were as high or 

higher than the 50th percenti le, the State capital fund avai lable for 

Watana would be substantial ly increased and the $1.4 b i l l i o n  appropriation 

(Option A) would represent 38% of the uncommitted capital funds over the 

period 1984-1989. Moreover, the circumstances which would bring about 

such an increase in State funds--mainly a recovery in world o i l  

prices— would confirm the economic des irab i l i ty  of advancing with Watana 

and obviating dependence on fuels with prices related to that of o i l .

We must also note again that the levels of spending in indiv idual years 

used in the analysis was constructed on normal engineering c r i te r ia  

without reference to phasing the engineering exoenditures to conform 

(without s ign if icant additional cost) to year-to-year budget constraints.
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Subject to po l i t ica l  decisions and p r io r i t i e s ,  therefore, our assessment 

is that a l l  the f inancing options proposed in this memorandum are viable.

In consequence, we recommend that over the two-year decision period to 

1984, the remaining preconditions of f inancing v i a b i l i t y ,  both po l i t ica l  

and contractual (in terms of power contracts and tax exempt bond 

financing) are resolved. A reconsideration of the f inancing options might 

then be undertaken in 1984 when, as aleady noted, some of the major 

economic uncertainties affecting the economics of generation options and 

the revenues of the State of Alaska are also l ike ly  to be resolved. I t  

should also be possible within this time frame to review the time prof i le  

of potential cash demands for construction and bring the;n more closely 

into conformity with avai lable appropriations.

I f  this conclusion were adopted, i t  might also be considered appropriate, 

in order to avoid undue "bunching" of demands for Susitna f inancing, to 

establ ish a level of funding for the project of the order of perhaps $100 

m i l l ion  in FY 1984. This, in our view, would be seen as a positive step 

which should appreciably assist in the negotiations of power contracts 

since i t  would indicate the State's conditional intent to proceed with the 

project. This would give such negotiations the c red ib i l i t y  essential to a 

successful outcome.



TABLES



ALASKA POWER AUTHORITY 
CAPITAL FUNDS AVAILABLE FOR SUSITNA 

30th PERCENTILE PROJECTION

Fiscal
Year

General Fund 
Unrestricted 
Revenues (1)

Total tstimated Committed
Capital Maximum Total Capital
Spending G.O. Bond. Available Grants and Remaining
Limits Issues (2) (.coital Loans (8%) Capital

APA
Capi tal 
Budget 
Excluding 
Susi tna

Planned 
Uncommitted Susitna 
Capital Expenditures
Funds (nom. $) (3)

1984 2908.2 969 0 969 475 494 174.2 320 0
1985 2939.9 980 0 980 513 467 244.5 222 183
1986 3472.9 1158 .300 1458 554 904 282.3 622 405
1987 3870.4 1290 90 1380 598 782 125.8 655 437
1988 3917.0 1306 125 1431 646 785 0 785 442
1989 4293.8 1431 0 1431 698 733 0 733 639
1990 36/9.9 1227 50 1277 754 523 0 523 1121
1991 ,3295.9 1099 140 1239 314 425 0 425 1270
1992 3186.4 1062 O' 1062 879 183 0 183 862
1993 2919, 4 973 110 1083 950 133 0 133 584
1994 2779.0 926 0 926 1025 0 0 0 0

(1) 30th percenti le projection of Department of Revenue net of Debt Service on the Stace G.O. Debt.

(2) Maximum General Obligation Debt that can be issued (10 year, equal annual pr incipal amortization 
at 7.5%) and keep total G.O. Bond Debt. Service below. 5% of General Fund Unrestricted Revenues.

(3) Source: Acres American Incorporated (Converted to June 30 Fiscal Year).

TABLE 1 II



ALASKA POWER AUTHORITY 
CAPITAL FUNDS AVAILABLE FOR SUSITNA 

50th PERCENTILE PROJECTION

Fiscal
Year

General Fund 
Unrestricted 
Revenues .(1)

Total Estimated Comtii Lced
Capital Maximum Total Capital
Spending G.O. Bond Available Grants and
Limits Issues (2) Capital Loans (8%)

Remaining 
Capi tal

APA
Capital 
Budget 
Exclud ing 
Susitna

1984 3369 1123 0 1)23 475 648 174.2
1985 3492 1164 350 1514 513 1C01 244.5
1986 4116 1372 190 1562 554 1008 282.3
1987 4553 1518 95 1613 598 1015 125.8
1988 4645 1548 235 1783 646 1137 0
1989 5103 1701 50 1751 698 1053 0
1990 4848 1616 25 1641 754 887 0
1991 4345 1448 160 1608 814 794 0
1912 4221 1407 35 1442 879 563 0
1993 4017 1339 170 1509 950 559 0
1994 3957 1319 0 1319 1025 294 0

(1) 50th percenti le projection of Department of Revenue net of Debt Service ori the State

Planned 
Uncommitted Susitna 
Capital Expenditures
Funds (nom. $) (3)

474
757
726
889

1137
1053
887
794
563
559
294

(2) Maximum General Obligation Debt that can be issued (10 year, equal annual Drincipal amortization 
at 7.5%) and ke*̂ p total G.O. Bond Debt Service below 5% of General Fund Unrestricted Revenues.

(3) Source: Acres American Incorporated (Converted to June 30 Fiscal Year).

TABLE 2

0
183
405
437
442
639

1121
1270
862
584
0

I
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-------------------- R E AI. 1 9 R 2  D O L L A R S -------------------

D E D I C A T  E D  S T A T E  A P P R U P I A T  I O NS T A T E  A P P R O P I A T I O N  T A K E N  A S  N E E D E D
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1 
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1 
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1

CO 
1 1

W
 
1 

Z 
1

.......+
( R E A L ) ( r e a l ) ( R E A L ) ( R E A L )

S T A T E S T A T E S T A T E S T A T E

D E B T A P P R O P . D E B T A P P R O P . D E B T A P P R O P D E B T A P P R O P .

$H $ h $ H $H $H $ h $ M $H
1 9 8 3 - - - - - 1 6 0 - 1 6 0

1 9 8 4 - 81 - 81 - 2 2 2 - 2 2 2

1 9 8 5 - 2 2 5 - 2 2 5 - 2 7 6 2 7 6

1 9 8 6 - 3 3 6 - 3 3 6 - 3 1 8 3 1 8

1 9 8 7 - 3 1 7 - 3 1 7 - 3 4 5 - 3 4 5

1 9 8 8 - 3 0 6 - 3 0 6 - 7 9 ' - 3 7 8

1 9 8 9 4 0 9 94 9 5 3 5 3 3 7 - 10 1

1 9 9 0 8 8 4 - 8 4 7 - 8 7 8 - 7 7 0 -

1 9 9 1 7 5 7 - 7 1 8 - 7 5 0 - 7 1 0 -

1 9 9 2 5 0 5 - 4 6 6 - 4 9 8 - 4 5 7  . -

1 9 9 3 1 4 6 - . 4 6 - 1 4 6 - 1 4 6 —

r O T A L 2 7 0 1 1 4 0 0 2 1 8 6 1 8 0 0 2 6 0 9 1 4 0 0 2 0 8 3 1 B O O
s s  a n * 2 ** S 3  3 3 a s s Jf :.3 3 3 2 2 * * *13 3 3 * 3 2  3

C O S T OF E N E R G Y T O  M E E T 1 . 1  DEBT S E R V I C E  C O V E R  A M D  P E R C E N T  IN E X C E S S  OF B E S T T H E R M A L

H I L L S H I L L S H I L L S H I L L S

1 9 9 3 74 46  X 61 1 7  7. 72 41 X S B 14 7.
1 9 9 4 7 7 2 5  X 64 5 X 7 5 22 X 6 2 -
1 9 9 5 7 3 21  X 61 1 X 70 1 7  X 50 -
1 9 9 4 7 2 - 57 - 6 9 - 55 -
1 9 9 0 6 8 - 54 - 6 5 - 51 -
1 9 9 9 6 3 - 51 - 61 - 4 8 -
2 0 0 0 6 0 - 48 - 5 7 - 4 6 -

TABLE 3 —  SUSITNA: SUMMARY OF FINANCING
REQUIREMENTS IN REAL TERMS



S U S I T N A - S U H M A R Y  OF F I N A N C I N G  R E R U I R E H E N T S

-------------------N O M I N A L  D O L L A R S -------------------

D E D I C A T E D  S T A T E  A P P R O F J A T I O NS T A T E  A P P R O P I A T  I O N  T A K E N  A S N E E D E D

t

----- i l . 4  BN------- ----- * 1 .

1

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

i 
=r 

1 
A

 
i1 

G
O

—  t i . 4 BN------- ----- P I . 8  BN-------
(R E A L ) (r e a l ) ( r e a l ) ( REAL)

STATE STATE STATE STATE
DEBT APPR OP . DEBT APPR OP . DEBT APPRO P . DEBT APPROP .

IM tM tH tM PM tM tM
1 9 8 3 - - - - - 1 7 5 - 1 7 5
1 9 8 4 - 1 0 0 - 1 0 0 - 2 5 7 - 2 5 7
1 9 8 5 - 2 7 6 - 2 7 6 - 3 3 8 - 3 3 8
1 9 8 6 - 4 3 6 - 4 3 6 - 4 1 3 - 4 1 3
1 9 8 7 - 4 3 7 - 4 3 7 - 4 7 5 - 4 7 5
1 9 8 8 - 4 4 7 - 4 4 7 - 1 1 5 - 5 5 2
1 9 8 9 6 3 3 2 0 8 13 8 2 8 5 2 2 - 157
1 9 9 0 1 4 6 5 - 1 4 0 3 - 1 4 5  4 - 1 2 7 5
19 91 1 3 41 - 1 2 74 - 1 3 2 9 - 1 2 5 9 -

1 9 9 2 9 5 8 - 8 8 3 - 9 4 5 - 8 6 8 -

1 9 9 3 2 9 6 - 2 9 6 - 2 9 6 - 2 9 6 -

---------------------- ---------------------- ---------------------- --------------------- --------------------- --------------------- _____________

TOTAL 4 6 9 3 1 9 0 4 3 8 6 9 2 5 2 4 4 5 4 6 1 7 7 3 3 6 9 8 2 3 6 7
c a s e a a  a  a S  S C C 3 U S C s s c  s I St t f l = S =2 3 a  c a

i l l T A G E  O F  U N C O M M IT T E D
: C A P I T A L F U N D S 30 to 57 2 50 to 75 I

COST OF ENERGY TO MEET 1 . 1  DF.BT S E R V IC E  COVER AND PERCENT  I N EXCE SS  OF BEST TMFRHAL

M I L L S M I L L S M I L L S H I L L S
------------------- - _________________

1 9 9 3 1 50 4 6  X 1 23 17  V. 1 45 41  7. 1 10 14 X
1 9 9 4 1 6 8 2 5  X 1 40 5  X 1 63 2 2  X 134 -  ,

1 9 9 5 1 6 9 21  % 141 1 '/ 16 4 17  X 1 3 5 _

1 9 9 6 1 7 9 - 14 3 - 1 7 2 - 13 7 -

1 9 9 8 1 8 0 - 144 - 1 73 - 13 7 -

1 9 9 9 181 - 1 45 - 1 7 5 - 13 9 ..

2 0 0 0 1 8 2 - 147 - 1 7 6 - 1 1 0 -

N O T E :  P E R C E N T A G E  O F  U N C O M M IT T E D  FU N D S  C A L C U L A T E D  FROM 30 AND 50 P E R C E N T I L E  P R O J E C T I O N S

TABLE 4 —  SUSITNA: SUMMARY OF FINANCING
REQUIREMENTS IN NOMINAL TERMS
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1. FERC Review

2. Main Access Road

3. Camps and Other Site Facilities

4. Diversion

5. Spillways

6. Construction of Main Dam

7. Power Facilities

8. Dotallcd Design

9. Impoundment

10. Operation

11. Continuous Environmental Study and Monitoring

1982 1983

i i ill in ium

1984

lllllllllll

1985

n BM C m

■ ■MM

198G

i i i i i i i i in  i l l in ium nii i i i i in

1907 1988

l l l l l l l l l l l

1989 1990

l l l l l l l l l l l  l l l l l l l l l l l t l l l l l l l l l l l

1991 1992 1993 1994 1995

iiii ii ii i ii [mimur minium miniiiii

1996 1997

iSM>-

l l l l l l l l l l l

exhibit b ~  WATANA construction schedule m



S/bbl

Years
Exhibit C

WORLD OIL PRICE FORECASTS 
(Constant 1982 Dollars)



, ... .

(Constant) 
Index 

1949“ 100

Source: ENR U t i l i t i e s ,  December 17, 1981 for 
nominal costs;
Monthly Labor Review, US Dept, of Labor 
November, 1982 for Consumer Price Index

Years

EXHIBIT D —  US HYDROELECTRIC PLANT CONSTRUCTION
COST INDEXES
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360

340

320

300

280

260

240

ANNUAL CONTRIBUTION FUNDING 

WITH 'GO' AND PRIORITY REVENUE BONDS

120

100

Mill Rate Cost 
Bart Thermal Option Price /

/

f  C°ST SAVINGS FROM SUSITNA INCREASING 
OVER WHOLE LIFE OF PROJECT

A ,

OPTION A 
OPTION C

OPTION B 

OPTION D

FINANCING
OPTION

TOTAL STATE 
APPROPRIATION 
(1984 - 1989)*

TOTAL PERCENTAGE 
OF AVAILABLE STATE 
FUNDS (1984-1989)*

A $ 1.4 bn 38 to 57 %

B $ 1.8 bn 50 to 75 %

C $ 1.4 bn Dedicated

D $ 1.8 bn Dedicated

* 1982 dol lars

94 9 2000 01 02 03 04 05 06 07 08 09. 2010 11 12

EXHIBIT E 
ENERGY GOST COMPARISON 

. WITH VARIOUS. FINANCING OPTIONS



FINANCIAL ANALYSES



i n H i i M i t u t i t i i i n i u i i t r t K i u i i t n u t t t u u t i n t t t u t t M t M i t t i u i t t i t t t M t i x i t u t i t t t i r t i u i i t u t i i t i M u i O U ' U t O t t l t
DATA 10Mb .Dll UATANA (OH LIHE 19931- STATE FUNDS TO 19F9 (11.4 B N ) - IHFl.ATIOH 6 Z . 73-INTEREST 10X-CAPC0ST 13.647 BN B-JAH-S3 

l l t U I C I I M M I M I I U U t U U I I t t t t t t t t K t t S t U t t U t M l t l K t K t l t l t S m i t n U t t K t U l t t t l t U U I t l t t t t l U I U I M I I M l i U M I I K M I I I

Option A —  $1.4 B i l l io n  Drawn From Uncomnltted State 
Funds Available For Capital Construction

Page 1 of 2

1985 1186 1987 1988 1989 1990 1991 1992 1993 1994

CASH FLOW SUMMARY
a --(♦MILLION!----

73 ENERGY GWH 0 0 0 0 0 0 — 0 ---------0- 3367 "'3387'
521 REAL PRICE-MILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.93 61.60
466 INFLATION INDEX 122.62 179.9B 137.78 146.05 154.81 165.65 177.24 189.65 202.92 217.13
520 PRICE-NILLS 0.00 0.00 0.00 O'. 00 0.00 ” o;oo "0700' -----0700 10 3 7 34--- 133776

------INCOME---------------------

516 REVENUE 0.0 0.0 0.0 0.0 0.0 ~070 ..... "OVO' ----- 070' 35T • i— _ 43I7C---
170 LESS (IPERATINO COSTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.1 27.3

517 OPERATING INCOME 0.0 0.0 0.0 "0.0 0.0 ovo 0.0 ------ 070' 324.9 42377
214 ADD INTEREST EARNED ON FUNDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
550 LESS INTEREST ON SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.6
- - 1 LESS INTEREST ON LONG TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 07<T----  070' i7 T5973

54 8 NET wARNINOS FROM OPERS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -114.7 -39.0

------CASH SOURCE AND USE-----

540 CASH INCOME FROH OPERS - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 — 114 i 7 -59.0
446 STATE CONTRIBUTION 375.7 436.1 437.2 647.4 208.2 0.0 0.0 0.0 -- - Q . 0 —  - O.'O
143 LOHO TtRM DEBT DRAWDOWNS 0.0 0.0 0.0 0.0 632.6 1464.8 134.1 s6 957.8 411.1 102.0
240 WORCAP DEBT DRAWDOWNS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 15.5

549 TOTAL SOURCES OF FUNDS 375.7 436.1 437.2 447.4 840.8 1464.8 1341.6 957.8

1 1 1
U 

1 
CD 

1 
NJ
 
1 

• 
1 

CD 
| 1

58.5

320 LESS CAPITAL EXPENDITURE 375.7 436.1 437.2 447.4 840.0 1464.8 1341.6 957.8 29674'' 25.7
440 LESS WORCAP AND FUNDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 15.5
260 LESS DEBT REPAYMENTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.3
395 LESS PAYMENT TO STATE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 070 ' 0.0

141 CASH SURPLUS!DEFICIT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
249 SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 070 * 070
44* CASH RECOVERED 0.0 0.0 0.0 0.0 0.0 0.0 G.O 0.0 0.0 0.0

----- BALANCE SHEET............ ..

225 RESERVE AND CONT. FUND 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.6 57.4
371 OTHER WORKING CAPITAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0 49.4
451 CASH SURPLUS RETAINED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 — 070 ‘ ” 0.0
370 CUM. CAPITAL EXPENDITURE 375.7 811.8 1248.9 I6V6.3 21.37.1 4002.0 5343.5 6301.3 6597.7 6623.4

465 CAPITAL EMPLOYED 375.7 811.0 1248.9 1696.3 2537.1 4002.0 5343.5 6301.3 6689.1 6730.3
■ a i t a a a . i a

461 STATE CONTRIBUTION 375.7 811.8 1248.9 1696.3 IV04.5 1904.5 1904.5 1904.5 1904.5 1904.5

462 RETAINED EARN!.(OS 0.0 0.0 0.0 ' ‘ 0. 0 0.0 0.0' 0 i 6 ’ ”076 ~ n < 7 7  "~" 1 7 3 7 0
555 DE3T OUTSTANDI NO-SHORT TERM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 106.8

554 DIBT OUT STANDI NO-LONG TERM 0.0 0.0 0.0 0.0 632.6 2097.4 3439.0 4396.0 4BQ7.9 4892.7

542 ANNUAL DEBT DRAUWDOWN *1902 0.0 0.0 a.o 0.0 408.6 884.3 756.9 505.0 202.6 47.0

543 CUM. DEBT DRAWWDOWN 11902 0.0 0.0 0.0 0.0 408.6 1292.9 2049.8 2554.9 2757.3 2004.5

519 DEBT SERVICE COVER 0.00 0.00 0.00 0 . 0 0 0 . 0 0 0 . 0 0 " 0 . 0 0 0.00 0774— ~  0.B4



DATA 1 O H S .01/ UATAHA (ON LINE 1993)- STATE FUNDS t o  1989 (*1.4 PN>- INFLATION 6Z.7X-1NTEREST 10Z-CAPC0ST *3.647 BN g-JAN-83

1995 1996 19 97 1998 1999 2000 2001 2002 2003 TOTAL

CASH Fl.OH SUMMARY
■ a■■(•MILLION) a.aa*

73 ENERGY OUH 3387 3387 3387 3387" ' 3387 *'“3367'-----3387"" “ 3307“ ---3387 ----37237---
521 REAL PRICE-MILLS 60.24 71 .94 67.56 63.34 59.44 53.81 57.45 49.36 46.51 0.00

466 INFLATION INDEX 232.33 248.59 265.99 284.61 304.53 325.85 348.66 373.07 399.18 0.00

520 PRICE-HILLS “ 139.96 "17B7B4 179.71 ’ 180778 — 181.02 "781787 — 1 8 2 . 8 7 - “ 184715 — 185764 0.-00

------INCOME--------------------- •

516 REVENUE 474.0 “60517 608.6 610 • 6 "61371 711579" 61973 623*7 62 o ♦ 7 3202.6 '

170 LESS OPERATING COSTS 29.8 32.6 35.6 38.8 42.3 46.2 50.4 55.1 60.1 443.3

517 OPERATIHO INCOME 44 4.2 573.1 3 7 3 a 5/1.8 37077' 53977" 538.9 36U.6 0 6 U . / 3 /oy.J
214 ADD INTEREST EARNED ON FUNDS 5.7 6.3 6.8 7.5 8.1 8.9 9.7 10.6 11.6 80.5

550 LESS INTEREST ON SHORT TERM DEBT 32.4 42.8 43.2 42.4 41.9 41.5 41.3 41.7 42.4 390.1

391 LESS INTEREST ON LONO TERM DEBT 467.6 465.7 463<~6 46173' "458.7 ~ 436.0 45219 ' 44V.3” 443.U 1 '5030;i 1

548 NET EARNINGS FROM OPERS -50.1 70.9 73.1 75.6 70.2 81.2 84.3 1)8.0 92.0 419.7

----- CASH SOU' CE AND I'SE-----

548 CASH INCOME FI OM OPERS • -50.1 70.9 73.1 75.6 78.2 81.2 84.5 88.0 92.0 419.7
446 STATE CONTRIBUTION 0.0 0.0 0.0 " 070 "0.0 ...  070 "0.0" ~ 070“ 0 ."0 1V0473 "
143 LONO TERM DEBT DRAUDOUNS 96.6 0.0 0.0 0.0 0.0 0.0 o^o. 0.0 0.0 5006.6

248 UORCAP DEBT DRAUDOUNS 7.7 24.6 10.5 11.2 10.2 9.9 13.5 14.4 15.3 224.2

549 TOTAL SOURCES OF FUNDS 54.3 95.5 83.6 86.8 88.4 91.1 98.0 102.4 107.3 7SS5.0

320 LESS CAPITAL EXPENDITURE 27.5 29.4 31.5 13.7 36". 1 ^B.'i 4173 4472- -- 4773 395370
448 LESS UORCAP AND FUNDS 7.7 24.6 10.5 11.2 10.2 9.9 13.5 14.4 15.3 224.2

260 LESS DEBT REPAYMENTS 19.0 22.1 24.3 26.8 29.4 32,4 33.6 39.2 43.1 289.2

395 LESS PAYMENT TO STATE 0.0 0.0 0.0 0.0 "0.0 0.0 ""070 - -070“ " “ "0.0"------ 070

141 CASH SURPLUS(DEFICIT) 0.0 19.3 17.3 15.1 12.8 10.2 7.6 4.7 1.6 88.6

249 SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 .....0.0 0.0 — O'.O ----070'
444 CASl. RECOVERED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

 BALANCE SHEET-
225 RESERVE AND CONT. FUND 62.7 68.4 74.7 01 .3 08.9 •>7. 1 103.9 115.6 126.2 126.2

371 OTHER U'.IHKINO CAPITAL 51.9 70.0 73,0 79.4 82.2 03.9 00.6 93.3 90.0 98.0

454 CASH OURPLUS RETAINED 0.0 19.3 36.6 31.7 64.5 74.7 82.3 87.0 88.6 88.6

370 CUM. CAPITAL EL END ITURE 6631.0 4480.4 4711.9 4743.4 4781.7 4820.3 *861.6 6905.7 6933.0 6953.0

......... .... <• M . ..... ... r.t.i.i. nib.i',k Nr...... ........ ......... ........ ........ ........

465 CAPITAL EMPLOYED 6765.5 6H30.9 61)90. 2 6950.2 7017.2 7076.0 7130.3 7201 .6 7265.0 7265;B
........ ........ ........ ......... ........ ........ ........ ........ ........ ........

461 STATE CONTRIBUTION 1904.5 1904.3 1V04.5 1904.3 1904.5 1904.5 1904.5 1904.5 1904.5 1904.5

462 RETAINCD EARNINOS -223.0 -152.9 -79.8 -4.2 74.0 155.2 239.7 ""327.7 “ 419.7" "419.7"
553 OEBT 0UTSTHNDING-8H0RT TERM 114.6 139.9 149.7 160.9 171.1 101.0 194.3 200.9 224.2 224.2

554 DEBT 0VT8TANDIN0-L0N0 TERM 4970.2 4940.1 4923.0 4097.0 4067.6 4033.2 4799.6 4760.5 4717.4 4717.4

542 ANNUAL DEBT DRAUUDOUN *1902 41.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7046.0

543 CUM. DEBT DRAUUDOUN *1982 2046.0 2D46.0 2P46.0 2846.0 2846.0 2046.0 2046.0 2846.0 2846.0 2846.0

519 DEBT SERVICE COVER 0.06 1.10 1 .10 1.10 1.10 1.10 1.10 1 .10 ' r.’so “ " 0.00

Option A —  Page 2 of 2



DATA10H5 .Dll UATAHA_ (ON LIN? 1??3>- STATE FUNDS TP 198? ( H . 8  PH>- INFLATION 6X> 7X-INTEREST 10X-CAPCPST *3.647 BN 8-JAN-83

1985 1986 1987 1988 198? 1990 1991 ' ~ “1 ? ? 2 ~ ....1993* ----1994' -

CASH FlOU SUMMARY

73

321

466
320

ENEROY GUN 

REAL PRICE-HILLS 

INFLATION INDEX 
PRICE-HILLS

-— --INCOME------------ '-------
REVENUE

LESS OPERATINO COSTS

0

0.00

122762“'
0.00

0

0.00 

' 129.98 
0.00

a a a
0

0.00

137.78
0.00

(IMILLIOH] 
0

O.^O

'iT67oj
0.09

i a a a a
0

0.03

0

0.00

0

0.00

0

0.00

3307

30.93

3387

61.60

ir.4.ar
0.00

165.65
0.00

177.24
0.00

189.65
0.00

202.92
103.34

217.13
133.76

316

170

0.0
0.0

0.0
0.0

0.0
0_.»_

0.0
_o.o

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

350.0

25.1

433.0

27.3

517

214

OPERATING INCOME 

ADD INTEREST EARNED UN FUNDS 

LESS INTEREST ON SHORT'TERM DEBT 
LESS INTEREST ON LONO TERM DEBT

0.0
0.0
0.6
0.0

0.0
0.0

0.0
0.0

0.0
0.0

“070
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

324.9

0.0
425.7

3.3
550
391

0.0
0.0

0.0
0.0

0.6*
0.0

0.0
0.0

070
0.0

0 ,J> 
0.0

0.0
357.3

12.4
386.9

548 NET EARNINOS FROH PPERS 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 —J2 . J 31.6

548
446

143

---- CASH SOURCE AND USE----
CASH INCOME F P O M O P E R S '  " 
STATE CONTRIBUTION 

LONO TERM DEBT DRAUDOUNS 

UORCAP'DEBT DRAUDOUNS

' o.‘o
436.1

0.0
oTo

0.0
375.7

0.0

0.0
437.2

0.0

0.0
447.4

0.0

o;o
827.4

13.3

0.0
0.0

1402.9

0.0 
* 0.0 

1273.5

0.0 
0.0 

882.9

' ^ 3 2 7 J- 
0.0 

328.7

o!o
8.3

2 ‘.8 0.0 0.0 0.0 0.6 0.0 O'.O 0.0 91.4 13.3

54? TOTAL SOURCES OF fUNDS 375.7 436.1 437.2 447.4 840.8 1402.9 1273.5 B82.9 387.8 35.4

320

.48

LESS CAPITAL EXPENDITURE 

LESS UORCAP AND FUNDS

375.7

0.0

436.1

0.0

437.2

0.0

447.4

0.0

040.8

0.0

•402.9 

. 0.0
1273.3

0.0

882.9

0.0

296.4

91.4

23.7

15.3
260
393

LESS DEBT REPAYMENTS 
LESS PAYMENT TO STATE

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

14.3
0.0

141
24?

444

CASH SURPLUS!DEFICIT) 
SNORT TERM DEBT 

CASH RECOVERED

0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

— 0.0 
0.0 
0.0

......... 0.0
0.0
0.0

.....— 0.0
0.0
0.0

225

371
454

370

465

461
462 

553 

354

--- BALANCE SHEET-------
RESERVE AND CONT. FUND 

OTHER UORKINO CAPITAL 
CASH SURPLUS RETAINED 

CUM. CAPITAL EXPENDITURE

CAPITAL EMPLOYED

STATE CONTRIBUTION 
RETAINED EARNINOS 

DEBT OUTSTANDING-SHORT TERM 

DEBT OUrSTANDING-LONO TERM

0.0
0.0
0.0

3/3.7
■ ■■■■r.ikB v

373.7
■ atti.irr..! a

373.7 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 

Oil .8
ai>.aint r.

81 1 .9
U ..I.U .I.

011.8
0.0
0.0
0.0

0.0
0.0
0.0

1248.9
nnnaiiai' i

IP40.9
'Bi'B tllllBU «.

1 :48.V
A . 5‘
9 .0 
0.0

0.0 0.0 0.0 
0.0 0.0 0.0 
OtO 0.0 0.0

1696.3 2337.1 3940.0
aiaaaiia aa.aaaair.at anair.aaaa
1696.3 2537.1 3940.0

caauai.a n.riaaaa aaaaaaiiv
1696.3 2323.0 * 23237ft 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 13.3 1416.3

0.0 0.0 
0.0 0.0 
0.0 0.0

5213.5 6096.4
aaaaaaua arraaaaa

3213.5 6096.4
ail.aiajaaiaaai a.r. aaaaaa

2523.6 2523 .'8 
0.0 0.0 
0.0 0.0

2689.7 ' 3572.6

52.6
38.8
0.0

6392.8
aaaattaaa

6484.1 
■■■«■■■■
" 2 3  2 3 78“  

-32.3 

91.4 

“ '390173“

57.4 

'49.4 "■ 
0.0 

6418.5
aaiaaraaV *“

6525.3
aaaiaiai.
"“ 2523TB “  

-0.7 

106.8 

" ‘389S74—

542 ANNUAL DEBT DRAUUDOUN *1982 0.0 0.0 0.0 0.0 0.6 846.9 710.5 463.3 162.0 3.8

543
31?

CUM. DEBT DRAUUDOUN 41982 
DEBT SERVICE COVER

0.0
0.00

0.0
0.00

0.0
0.00

0.0
0.00

8.6
0.00

855.5
0.00

1574.0
0.00

2039.5
9.00

2201.5 
0.91

“220374" 
1.04

Option B -- $1.8 B i l l io n  Drawn From Uncommitted State
Funds Available For Capital Construction

Page 1 of 2



«$»*»» ;  > l U U t t l t t t t t t t U H t M t M t U U t t l H U M I t l t l M I I M M t l H M U H t t t t t t U l t U t t t l M I U t t i l l H n M U I t l l l l l l l t *
DATA10M5.T ; LINE 1993)- STATE FUNDS TO 1989 ($1.8 BN)- INFLATION 4Z.71-INTEREST IQX-CAPCOST $3.447*8N B-JAN-83

1795 1994 1997 1998 1999 2000 2001 2002 2003 TOIa l  '

CASH FLOW SUMllART

73

521

ENEROY GUH 

REAL PRICE-MILLS

3387

40.24

3387

37.33

■•»(IHILLION) 
3387 3387 

54.00 50.74

a aa a

3387

47.74

3387

44.98

33B7

42.39

3337

40.03

3387

37.85

37237

0.00

444
520

INFLATION INDEX 
PRICE-MILLS

232.33
139.94

248.59
142.31

245.99
143.43

784.41
144.44

304.53
143.45

3 2 S .85 
144.31

348.44
147.81

373707"
149.34

399.18
151.08

0.00
0.00

514

170

------INCOME---------------------
REVENUE

LESS OPERATINO COSTS

474.0

29.8

482.4

32.4

484.4

35.4

489.3

38.8

492.2

42.3

492.3

44.2

500.4

50.4

503.8

55.1

311.7

40.1

5242.3

443.3

517

214

OPERATINO INCOHE

ADO INTEREST EARNED ON FUNDS

444.2

3.7

430.1

4.3

450.9 

4 > 8

450.5

7.5

450.2

8.1

430.1

8.9

450.1

9.7

450.7

10.4

431.2

11.2

4799.0

80.5

550 LESS INTEREST ON SHORT TERM DEBT 
371 LESS INTEREST ON LONO TERM DEBT

14.7
383.3

14.9
383.9

12.3
382.2

12.4 
380.3

12.9
378.2

1 7 . S' 
173.9

18 .3 
373.4

19.7
370.2

21.5
327.5

1(9.2
4141.5

348 NET EARNINOS FROM OPERS 49.7 37.6 5973 21.2 43.3 “ 25.2 40.2 71.0 ----- 7 4 7 1 54V.4

 CASH SOURCE AND USE—

548 CASH INCOME FROM OPERS 49.7 57.2 59.3 21.2 43.3 23.4 4 8,. 2 71.0 74.1 349.4

444 STATE CONTRIBUTION 0.0 0.0 0.0 0.0 0.0 0.0 » 0.0 0.0 0.0 2323.8

143 LONO TERh DEBT DRAUDOUNS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3909.7

248 UORCAP DEBT DRAUDdUNS....  ' 7.7 24.2 1 6 . 4 ir.j 1 0 . 1 9.9 ”  "12.5" 14 7 4 15.3 224.2

349 TCTAL SOURCES 0^ FUNDS 37.4 82.2 49.8 72.4 73.9 75.4 81.7 83.4 89.4 7227.0

320 LESS CAPITAL EXPENDITURE 27.5 29.4 31.5 53.7 34.1 3B.4 41.3 44.2 47.3 4748.0

448 LESS UORCAP AND FUNDS 7.7 24.2 10.5 11.2 10.2 9.9 13.5 14.4 1 5 13 224.2

240 LESS DEBT REPAYMENTS 13.7 17.4 19.2 21.1 23.2 25.5 "2871 3079”----- 34 . 1 ----22972”

395 LESS PAYMENT TO STATE 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.6 0.0

141 CASH SURPLUS(DEFICIT) 2.5 10.7 8.4 2.4 4.1 1.5 -1.1 - 4 . 0 ------- 577V -----2575"

249 SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0

444 CASH RECOVERED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0

------BALANCE SHEET------------

225 RESERVE AND CONT. FUND 22.7 48.4 74.7 81.5 88.9 97.1 105.9 115.4 174.2 124.2

371 OTHER UORKINO CAPITAL 51.9 70.8 75.0 79.4 82.2 83.9 88.4 93.3 ~9870" -----98 70

454 CASH SURPLUS RETAINED 2.5 17.2 25.0 32.2 32.3 37.8 34.7 32.4 25.5 25.5

370 CUM. CAPITAL EXPENDITURE 2442.0 4475.4 4504.9 4540.4 4574.7 4413.3 4454.4 4700.0 4748.0 <4748.0
a a a a a a a a a t a a a b a n a a . a a i . - B a a a t c i a a a a a a a a a a  i i  a i c n i u i v a u a a a a a a a a a a a a a a a a * • • a a a a a a

445 CAPITAL EMPLOYED 2327.0 2231.8 4482.4 4733.8 4784.1 4834.1 4807.8 4942.3 4997.0 4997.8

■■■■■■■■ a / r . a i i i < u  v I  i i a n a i . a u . a a a a a a a a ■ ■ i i B B i i i n • . a n a a a a a a  a  r.  a  a- a  a  r. •  a a a a a a a a a a a a a a a

441 STATE CONTRIBUTION 2523. B 2523.8 2523.8 2523.8 2523.8 2523,0 2523.0 252378 "” 252378" "25237B”

442 RETAINED EARNINOS 49.0 102.2 125.9 227.1 790.4 334.1 424.3 495.3 549.4 549.4

555 DEBT OUTSTAND I NO-SHORT TERM 114.2 139.2 149.7 140.P 171.1 181 .0 194.3 208.9 224.2 224.2

554 DEBT OUTSTANDINO-LONO TERM 3879.7 3822.2 3843.1 3822.0 3798.8 3 7 7 3 . 3 3745.2 3714.4 ■" saoyrc"" 34B87-4”

542 ANNUAL DEBT DRAUUDOUN $1982 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2205.4

543 C U H . DEBT DRAUUDOUN $1982 2205.4 2205.4 2205.4 2203.4 2205.4 2205.4 2705.4 2203.4 2203.4 " 1 2 3 3 .4
519 DEBT SERVICE COVER 1 .00 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 0.00

Option B -- Page 2 of 2 ■



i n S l t t t l M i n l l M M t M t l l t t t t t t l t l t t r t t K t t t t M l t l t t l U M U I I U t U U t U l t K t t t M t t S t l t U M I t t U K t t t U I H U M M U l l l t t U t U I I I
DATA 1OHS . P i t  UATAHA (OH L I M E  1 9 9 3 > - » 1 . 6  BN STATE  FUNDS ( P E R  3 0 2  S I ; H ED >-  I HF I . AT  I ON  6 2 . 7 2 - I N T E R E S T  10 2 - C A P C 0 S T  * 3 . 6 * 6 7  B - J A N - 8 3  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * *  * * l * r t * S t * * * * * t * * * * t * * t S t * t S * I S ( t *  11 ( S t * t *  * * * * * * * * * * * * * * *  * ' * t * * t t * * " t t l * ~ * * t

1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 " 1 9 9 0 " 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 6

CASH FLOU SUHHARY

73

5 2 1

6 6 6
5 2 0

ENEROY GUN 

REAL  F R I C E - N I L L 5  

I N F L A T I O N  I NDE X 
P R I C E - H I L L S

0
0 . 0 0

1 2 2 . 6 2
0 . 0 0

0
0 . 0 0

f 2 9 . 9 R
0 . 0 0

a
0

0 . 0 0
1 3 7 . 7 8

0 . 0 0

■■( fH I L l .  I P H ) “ " “ *
0  0  

0 . 0 0  0 . 0 0  
1 6 6 . 0 5  1 5 6 . 8 1  

0 . 0 0  0 . 0 0

0
0 . 0 0  

1 6 5 T 6 5  
0 . 0 0

0  0  
0 . 0 0  0 . 0 0  

T 7 7 7 2 6  1 8 9 7 4 5 '  
0 . 0 0  0 . 0 0

3 3 8 7

5 0 . 9 3

7027"9J
1 0 3 . 3 6

3 3 8 7  

6 1 . 6 0  

" 2 1 7 7 T 3  —  
1 3 3 . 7 6

5 1 6

1 7 0

————— 1HC0HC—————————————————
REVENUE

L ESS  OPE RA T I NG  COSTS

0 . 0

0 . 0
0 . 0

9 . 0

0 . 0

0 , 0

D . O

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

3 5 0 . 0

2 5 . 1

6 5 3 . 0

2 7 . 3

5 1 7

2 1 6

5 5 0
3 91

O P ER AT IN G INCOHE 

ADD I NT ER EST  EARNED ON FUNDS 

LESS  I NT E RE ST  ON S H O R T ' T E R H  DEBT 
L E S S  I NT E RE ST  ON LONG TERH DEBT

0 . 0  

0 . 0  

‘ 0 . 0  
0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

3 2 6 . 9

0 . 0

6 2 5 . 7

5 . 3
0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

OTO
0 . 0

OTO'
0 . 0

’070"
0 . 0 6 2 6 ) 9

-------1 9 7 1 -----
6 5 6 . 6

5 6 0 NET E AR N I NG S FR l l H OPERS 0 . 0 0 . 0 0 . 0 0 . 0 0 , 0 ' OTf f 0 . 0 0 . 0 - T OO • 0 -"6278

5 6 8
6 6 6

1 63

-------CASH SOURCE AND U S E ------

CASH INCOHE FROH OPERS 
STATE C O NT R IB UT IO N  

LONG TERH DEBT DRAUDOUNS1 Ifl C> f* A Ca f 1 r* r« T Tit. A II r . ni l i l P

0 . 0  
8 0 6 .  P 

0 . 0

0 . 0
6 1 3 . 3

0 . 0

0 . 0
6 7 5 . 3

0 . 0

0 . 0  
1 1 5 . 6  

0 . 0

"“0 . 0
0 . 0

5 2 1 . 8

0 70 
0 . 0

1 6 5 3 . 8

0 7 0 '
•0 . 6

1 3 2 9 . 6

0771*

0 T 0 “
0 . 0

9 6 6 . 6

” - 1 0 0 7 0 " '  
0 . 0  

3 9 6 . 6

- 6 2 7 8
0 . 0

8 5 . 3
2 6 0 U U K L A r  DEBT DRAUDOUNS 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 ' 0 7 0 ' ' ......OTO" 9 I T 6  ” . 1 5 7 5  "

5 6 . ' TOTAL SOURCES OF FUNDS 
. 8 0 6 . B 6 1 3 . 3 6 7 5 . 3 1 1 5 . 6 5 2 1 . 8 1 6 5 3 . 8 1 3 2 9 . 6 9 6 6 . 6 3 0 7 . 8 5 7 . 9

3 2 0

6 6 8

2 6 0
3 9 5

LESS  C A P IT A L  E X P E N D I T U R E  

LESS  UORCAP AND FUNDS 

LESS  D E B ( REPAYMENTS 
LESS PAYHENT TO STATE

3 7 3 . 3

0 . 0

0 . 0
0 . 0

3 9 0 . 3

0 . 0

0 . 0
0 . 0

3 8 9 . 2

0 . 0

0 . 0
0 . 0

3 9 0 . 9

0 . 0

0 . 0
0 . 0

8 1 1 . 8

G . O

0 . 0
0 . 0

1 6 3 3 . 8

0 . 0

0 . 0
0 . 0

1 3 2 9 . 6

0 . 0

0 . 0
0 . 0

9 6 6 . 6

0 . 0

0 . 0
C . O

2 9 6 . 6

9 1 . 6

0 7 0
0 . 0

2 5 . 7  

1 5 . 5
1 6 . 8  

0 . 0

161
2 6 9

6 66

CASH S U R P L U S ! D E F I C I T )  
SHORT TERH DEBT 

CASH RECOVERED

6 3 3 . 5
0 . 0

0 . 0

2 2 . 8
0 . 0

0 . 0

8 6 . 1
0 . 0

0 . 0

- 2 7 5 . 5
0 . 0

0 . 0

- 2 9 0 . 0
0 . 0

0 . 0

0 . 0
0 . 0

0 . 0

0 . 0
0 . 0

0 . 0

0 . 0
0 . 0

0 . 0

0 . 0
0 . 0

0 . 0

0 . 0
0 . 0

0 . 0

2 2 5

371
6 5 6

3 7 0

6 6 5

661
6 6 2

5 5 5

5 5 1

-----------BALANCE S H E E T ------------------------
RESERVE  AND CONT .  FUND 

OTHER UORK I HG C A P I T A L  
CASH SURPLUS R E T A I N E D  

C U H .  C A P I T AL  E XP E N D I T U R E

C A P I T A L  CHPLOYED

STATE C O NT R IB UT IO N  
R E T A I N E D  E ARN I NGS  

DEBT OUTSTAND I NG-SHORT TERH 

DEBT OUTSTAND I NG-LONG TERH

0 . 0

0 . 0
6 5 6 . 6

3 7 3 . 3
a a a a a a a a

8 2 9 . 9
« a a a. a a a a

8 0 6 . 8
2 3 . 1

0 . 0

0 . 0

0 . 0

0 . 0
6 7 9 . 6

7 6 3 . 0
a a r a i i n  a

1 2 6 3 . 2
a «i> a a « i. a 

1 2 2 0 . 1  
2 3 . 1  

0 . 0  

0 . 0

0 . 0

0 . 0
5 6 5 . 5  

1 1 5 3 . 0
1 i i i i a a i

1 7 1 0 . 5
r r a a a a a a

1 6 9 5 . 6  
2 3 . 1

0 . 0

0 . 0

0 . 0

0 . 0
2 9 0 . 0

1 5 6 3 . 9
a a a a a a a a

1 8 3 3 . 9
a a a a a a i a

i f i i o . e
2 3 . 1

0 . 0
0 . 0

0 .  A 

0 . 0  
0 . 0

2 3 5 5 . 7
■ f i i a a u n i  i

2 3 5 5 . 7
r i  n . a n a a  a

1 0 1 0 . 8  
2 3 . 1

0 . 0

5 2 1 . 8

0 . 0  0 . 0  

0 . 0  0 . 0  
0 . 0  0 . 0

3 8 0 9 . 6  5 1 3 8 . 8
n a v i  n  it a.h a a a a a a

3 8 0 9 . 6  5 1 3 8 . 8  
*•■■■•■ . . . . . . . .

1 8 1 0 . 0  1 8 1 0 . 8  
2 3 . 1  2 3 . .  

0 . 0  0 . 0  
1 9 7 5 . 5  3 3 0 6 . 9

0 . 0

0 . 0
0 . 0

6 0 8 3 . 2
a a a a a a a a

6 0 8 3 . 2
j a a a a a a a

1 8 1 0 . 8
2 3 . 1

0 . 0
6 2 6 9 . 3

5 2 . 6  

3 8 . 8
0 . 0

6 3 7 9 . 6
a a a a a a a a  i

6 6 7 1 . 0  
■■■■■■■■ ■

1 8 1 0 . 0  

- 7 6 . 9

9 1 . 6

6 6 6 5 . 7

5 7 . 6

6 9 . 6  
0 . 0

6 1 0 5 . 3
a a a a a  aa

6 5 1 2 . 1
a a a a a a a

1 0 1 0 . 0
- 1 1 9 . 7  

1 0 6 . b

6 7 1 6 . 2

5 6 2

5 6 3  
5 1 9

ANNUAL DEBT DRAUUDOUN * 1 9 8 7  

CUH.  DEBT DRAUUDOUN I 1 9 B 7  
DEBT SE R V I CE  COVER

0 . 0

0 . 0
. 0 0

0 . 0

0 . 0
0 . 0 0

0 . 0
0 . 0

0 . 0 0
0 . 0
0 . 0

0 . 0 0
3 3 7 . 0
3 3 7 . 0  

0 . 0 0
8 7 7 . 6

1 2 1 6 . 6
0 . 0 0

7 5 0 . 0

1 9 6 6 . 7
0 . 0 0

6 9 8 . 0

2 6 6 2 . 6
0 . 0 0

1 9 5 . 7
2 6 5 8 . 0

0 . 7 6

3 9 . 3

2 6 9 7 . 2
0 . 0 7

Option C —  $1.4 B i l l io n  Dedicated From
Permanent Fund Income

P a n o  1 n f  0



I I I M I t M l l M t l l t l l l H S ' i V l l t U l t M t t t t l l l K M t U t t S l l t M I I M I U t l t U t H U I M t t l M l U I U t J I t l l M U M M U i l l M U t M t t t t l l U I I M I

aATAlMHS.Dll UATANA (01. L U F  1?93)-<1 .4 BN STATE FUNDS (PFR 307 Sf.HED)- INFLATION 6X i 72-1 NT FRKST 101- CAPCOST < 3 * 6 < 7 B-JAN-03
l l t l l t l l t n i l t l l U U t V l U l t t M t t M t l l M l i t M l t t t l l l t l U l t l l t M t h t l f t l l l l l t l t U l t n t l X U U I t t H M U U M I U l l l t l l t l t U M I U U t I

1995 1996 1997 19 98 1999 2000 2(01 2002 2003 TOTAL-

CASH FLOW SUMMARY

»»*<1MILLION)»«**
. — “ ~

73 ENERGY GUM 3307 3387 3387 3387 3387 3387 3387 3387 3387 37257

521 REAL PRICE-MILLS 60.24 69.32 65.13 61 .09 57.33 53.87 50.65 47.69 44.96 0.00

466 INFLATION INDEX 232.33 748.59 263.99 784.61 304.33 323.817 348 .66' 373707' 399718“ -----0780---

520 PRICE-MILLS 139.96 172.33 173.25 173.87 174.65 173.55 176.60 177.92 179.44 0.00

1

----- INCOME---------------------
516 REVENUE 474.0 583.7 506.7 5F.B.9 591.5 594.5 590.1 602.6 607.8 6030.7

170 LESS OPERATING COSTS 29.0 32.6 35.6 38.8 42.3 46.2 50.4 55.1 60.1 443.3

517 OPERATING INCOME 444.2 551 .1 351.2 350.1 349.2 548.3 547.6 547.5 547.7 5587.4

214 ADD INTEREST EARNED ON FUNDS 5.7 6.3 6.8 7.3 8.1 8.9 9.7 10.6 11.6 80.5

550 LESS INTEREST ON SHORT TffcH fiF.BT 29.2 37.8 38.4 3778 3774 3775“ --- 3772“ 3777" ---- 33.7 350.5
391 LESS INTEREST ON LONG TERH DFBT 432.9 451.0 449.0 446.8 444 .3 441.6 438.7 435.4 431.8 4871.0

548 NET EARNINGS FROM OPERS -32’.2 ~ '68.5 —  70."4 — "73.*” 7374 78.4 8173“ 8570“ BB.B 146.4

----- CASH SOURCE AND USE-----

548 CASH INCOME FROM OPERS -32.2 jO. 5 70.6 73.0~" 75.6 —  7874"“ 81.5 85.0 0878" 44474

446 STATE CONTRIBUTION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1810.8

143 LONG TERM DEBT PRAUDOUNS 70.2 0.0 0.0 0.0 0.0 0.0 "o.o 0.0 0.0 4809.1

248 UORCAP DEBT DRAUDOUNS 7.7 24.6 10.5 11.2 10.2 " 9.9 13.5 ----- 147T" 1373“ 2247? •

549 TOTAL SOURCES OF FUNDS 53.7 93.1 01.1 84.2 85.7 00.3 95.0 99.4 104.1 7290.5

320 LESS CAPITAL EXPENDITURE 27.3 29.4 31.5 33.7 36.1 38.6 41.3 44.2 47.3 6734.9

448 LESS UORCAP AND FUNDS 7.7 24.6 10.5 11.2 10.2 9.9 13.5 14.4 15.3 224.2

260 LESS DEPT REPAYMENTS 18.4 21.3 23.4 25.7 28.3 31.1 31.3 27.7 41.4 270.4

395 LESS PAYMENT TO STATE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

141 CASH SURF'LUSt DEFICIT) 0.0 17.8 15.7 13.5 11.2 8.7 6.0 3.1 0.0 53.0

249 SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0. J 0.0 0.0 0.0 0.0

444 CASH RECOVERED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

..... BALANCE SHEET..........—

225 RESERVE AND CONT. FUND 62.7 6P.4 74.7 81.3 08.9 97.1 103.9 115.6 126.2 126.2

371 OTHER UnRKI NO CAPITAL 31 .9 70.8 73.0 79.4 02.2 83.7 011.6 93.3 98.0 '" 90.0

454 CASH SURPLUS RETAINED 0.0 17.0 33.5 47.1 50.3 67.0 73.0 76.1 76.1 76. 1

370 CUM. CAPITAL EXPENDITURE 6432.8 6467.3 6493.0 6327.5 6563.5 6602.1 i)6 43 . 4 6687.6 6734.9 6734.9

a a a a a a a a  kiiiiab* a k a a a a a a (•••»■< li KBIIt.l « • ?•«>■•«.■ J... , M. . a  a  a  a  a  a  a j c a a a a a a a w a a a a a a a

465 CAFI1AL EMPLOYED 6347.4 6619.2 6677.0 6735.5 6792.9 6830.1 6910.9 6972.6 7035.2 7035.2

a  + * a 4UHII .* < I ■ i  a  • a  4 <4 ■ t JltlM, i l l  .# ..iiiii ivtlawmiii ia  a  a  a a a  a a a a a a a a a a a a a a a a a a a a a a a a a

461 STATE CONTRIBUTION 1010.0 18)0.0 1810.0 1810.0 1810.8 1810.8 1810.8 lnio.o i b *o ;o 1810.0

462 RETAINED EARNINGS -151.9 -03.4 -12,7 60.2 135.8 214.2 295.0 380.7 467.5 469.5

555 DEBT 0U1STANDINO-SHORT TERM 114.6 139.2 149.7 160.9 171.1 181 .0 194.5 208.9 224.2 224.2

554 DEBT OUTSTANDING-LONO TERM 4*73.9 1/32.6 1729.3 4703.5 4473.2 4644.1 4609.8 4572.1 4530'. 2 4330.2

342 ANNUAL DEBT DRAUUDOUN <1902 33.6 0.0 o'.o 0.0 0.0 0.0 0.0 0.0 0.0 2730.9

543 CUM. DEBT DRAUUDOUN <1902 2730.9 2730.9 2730.9 2730.9 2730.9 27T0.9 2730.9 2730.9 2730.9 3 W T

519 DEBT SERVICE COVER 0.09 1.10 1 .10 f . 10 1 . ’.0 1 .10 1 .10 1.10 1.10 0.00

•• Option C —  Page 2 of 2 BSI



M U I I I I I U M I I M I I M H t l l U t U M t l t K U a t l U H I I M U I U U t t t t t t M l t M U U t t U l t U t M t t l t U M I I t K M U I U U t l i n M I I M I I t t t t U

DATA10H3.D11 UATANA (ON LINE 1993>-»1.B AN STATE FUNDS (PER 30X SCHED)- INFLATION 6X.7 (-INTEREST IOX-CAPCOST »3«647 8-JAN-B3

1985 1984 1987 1988 19B9 1990 1991 1992 “ “T993 “ 7994

CASH- FLOIt SUHHARY
■ ■■(•HILL ION) m am a •— -  —  — — --------------- - . . .

73 ENERGY CUH 0 0 0 0 0 0 0 0 3387 33B7

521 REAL PRICE-HILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.93 41.40

444 INFLATION INDEX 122.42 129.9B 137.78 144.03 IS- ,81 “145.45 T77724 1897“45 “'“702792 217.T3

520 PRICE-HILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 103.34 133.74

------INCOHE---------------------
514 REVENUE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 350.0 453.0

170 LESS OPERATINO COSTS 0.0 0.0 0.0 0.0 O.A 0.0 0.0 0.0 23.1 27.3

517 OPERATINO IHCOHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 324.9 425.7

214 ADD INTEREST EARNED ON FUNDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3

350 LESS INTEREST ON SHORT TERH DEBT 0.0 0.0 0.0 0.0 0.0 0.0 ““ 0.0 0.0 ■- • OTO ' 10.7

391 LESS INTEREST ON LONO TERH DEPT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 340.2 349.8

S4B NET EARNINOS FROK OPERS "0.0 0.0 0.0“ ..... 070 070““ “OTO (  .Cr o'.o " -15.2 3074“

 CASH SOURCE AND US E----

540
444

143

248

CASH IHCOHE FROH OPERS 
STATE CONTRIBUTION 

LONO TERH DEBT DRAUDOUNS 

UORCAP DEBT DRAUDOUNS

O 
CD 

O 
O

0
^
0

0
oCD

0.0
413.3

0.0
0.0

0.0
475.3

0.0
0.0

0.0
532.1

0.0
0.0

0.0
154.4

0.0
0.6

070"
0.0

1273.1

0.0

0.0 
, 0,0 

1259.J 

0."

-  870—  

0.0 
<67.3

" o : < r

“-T572----
0.0 

311.6 

“ 91T4----

” 5074“ 
0.0 
0.0 

— 157S"

349 TOTAL SOURCES OF FUNDS 804.8 413.3 473.3 532.1 154.4 1275.1 1259.3 847.3 387.8 65.9

320 LESS CAPITAL EXPENDITURE 373.3 370.3 3H9.2 390.9 748.1 1390.1 1239.3 847.3 296.4 25.7

440 LESS UORCAP AND FUNDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 15.5

240 LESS DEBT REPAYHENTO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0.0 13.6

395 LESS PAYHENT TO STATE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.A 0.0 0.0

141 CASH SURPLUS!DEFICIT) 433.3 22.8 04.1 141 .2 -411.7 -113.0 0.0 O.ti o .o— “ 11.1

249 SHORT TERH DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 3 0.0 0.0
444 CASH RECOVERED 0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0

 BALANCE SHEET

225 RESERVE AND C O HT. FUND 0.0 0.0 0.0 0.0 0.'< 0.0 0.0 0.0 52.6 57.4

371 OTHER UORKI HE. CAPITAL 0.0 0.0 0.0 0.0 5.0 0.0 OlO 0.0 30. 8 49.4

434 CASH SURPLUS RETA. ’D 456.6 479. 4 565.5 726.7 115.0 0.0 0.0 0.0 0.0 11.1

370 CUH. CAPITAL EXPENDITURF 373.3 743.8 1153.0 1543.9 2317.0 3702.1 4V.M.4 5828.8 6125.2 6150.9

■ ■((■U.lil.l .la UJMI.I aunau' i  i t a , i .  aa  ,*., >a i a . aa a aaaaa a  a  . a a a a a a a a a a a a a i . a i . i a a a a a a a a a

465 CAPITAL EHPl.OYED 029.9 1243.2 1718.3 2270.4 2427.0 3702.1 4961.4 5R28.B 6216.3 6260.0

a a a a a a a a a a l . a a a a a a b t . A b . a a i > a a , . a .  a a . . a a a a a a a a r a a a i n am a a a  a  a . , . a r  a a  a a  a a a a a a a a a a a a a a a a a

461 STATE CONTRIBUTION 006.B 1220.1 1495.4 2247.5 7403.9 2403.V 2403.9 2403.9 240379“ 2403.p

442 RETAINED EARNINOS 21.1 23.1 23.1 23.1 23.1 23.) 23.1 23.1 7.9 5 8 . 3

355 DEBT OUTSTANDING-SHORT TERH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 106.8

554 DEBT OUTSTANDINO-LONO TERH 0.0 0.0 0.0 0.0 0.0 1275.1 2334.4 3401.8 371374 3699.7

54? ANNUAL DEBT DRAUUDOUN »19R2 0.0 0.0 ‘ 0.0 0.0 0.0 769.7 710.5 457.3 1 5 3 . 6 .  0.0

343 CUH. DEBT DRAUUDOUN M 9 R 2 0.0 0.0 0.0 0.0 0.0 749.7 1400.3 1937.6 209172“ 2091.2

519 DEBT SERVICE COVCR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.96 1.10

Option D -- $1.8 B i l l i o n  Dedicated From
Permanent Fund Income IM P
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DATA10H5.D11 UATANA (ON LINE 1 9 9 3 1 - U . B  BN STATE FUNDS (PER 302 SCHED)- IHFl.ATION 6X.7X-INTEREST IOX-CAPCOST 13.647 8-JAN-03

1995 1996 1997 1998 1999 2000 2001 2002 2003 TOTAL

73

521

466
520

ENERGY GUH 

LEAL PRICE-HILLS 

INFLATION INDEX 
PRICE-HILLS

3387 

38.08 

232.33 
131.94

3307

34.51

248.59

133.52

CASH FLOU SUHHARV 
«**(IMILLIOH)««•■ 

3387 3307 3387 

51.39 48.34 45.32 

265.99 204.61 304.53 
136.49 137.57 118.61

3387

42.89

325.05
139.77

3387 

40. 16 

348766 
141,OR

3387

38.24

373.07
142.66

3307

36.19

399718'
144.46

37257 

0.00 

“  "O.'OO 
0.00

516

170

------INCOHE------------ --------
REVENUE

LESS OPERATING COSTS

457.0

29.8

459.0

32.6

462.9

35.6

465.9

30.8

469.5

42.3

473.4

46.2

477.8

50.4

483.2

55.1

489.2

60.1

5040.9

443.3

517

214

550
391

OPERATING IHCOHE 

ADD INTEREST EARNED ON FUNDS 

LESS INTEREST ON SHORT TERH DEBT 
LESS INTEREST OH LONO TERH DEBT

427.2

5.7

11.1
368.5

476.4

4.3
10.8

367.5

127.4

6.8

12.4
365.3

427.1

7.5

12.7
363.5

427. 1 

0.1 

13.4 

361 .5

427.1

8.9

14.1
359.3

427.4

9.7

15.2
356.9

428.1 

10.6

“  “ 14.8
354.2

429.2 

11.6

... 1078'
351.3

4597.5 

80.5 

13577 *•' 
3957.3

NET EARNINGS FROh OPERS 56.6

COo

53.4 34.9 50.4 60.4 62.6 65.0 6777 70.6 50479 ""

----- CASH SOURCE AND USE-----
58.4
0.0

0.0

6 2 .iT
0.0

0.0

540
446

143

CASH INCOHE FROH OPERS 
STATE CONTRIBUTION 

LONG TERH DEBT DRAUDOUNS

5J.4
0.0

0.0

54.9
0.0

0.0

56.6
0.0

0.0

60.4
0.0

0.0

65.0
0.0

0.0

• 7 
0.0 

0.0

yo.4
0.0

0.0

504.9 " 
2403.9 

3713.4

240 UORCAP DEBT DRAUDOUNS 7.7 2*. • 6 10.5 11.2 10.2 9.9 13. 5 IT74” 1573 - '22472'

549 TOTAL SOURCES OF FUNDS 61.1 79.6 67.1 69.6 70.6 72.5 70.5 82.1 86.0 6926.3

320

440

260
395

LESS CAPITAL EXPENDITURE 

LESS UORCAP AND FUNDS 

LESS DEBT REPAYHENTS 
LESS PAYMENT TO STATE

27.5

7.7

15.0
0.0

29.4

24.6

16.6 
0.0

31.5

10.5 

10.2
0.0

33.7

11.2
20.0

36.1

10.2 

22.1
0.0

38.6

9.9

24.3
0.0

41.3

13.5
26.7
0.0

44.2 

14.4

29.3 
0.0

47.3

15.3
32.3 
0.0

6400.4

224.2
*210.1

0.0

141
249

441

CASH SURPL US(DEFI ClT > 
SHORT TERH DEBT 

CASH RECOVERED

10.8
0.0

0.0

8.9
0.0

0.0

6.9
0.0

0.0

4.6
0.0

0.0

2.3
0.0

0.0

-0.2
0.0

0.0

-2.9
0.0

0.0

-5.8
0.0

0.0

-8.9
0.0

0.0

3.6
0.0

0.0

225

I'M
454

370

------BALANCE SHEET------------

RESERVE AND CONT. FUND 

OTHER WORKING CAPITAL 
CASH SURPLUS RETAINED 

CUH. CAPITAL EXPENDITURE

62.7 

51 .9 
21 .9 

6170.4

60.4

70.0
30.0 

6207.0

74.7 

75.0
37.7 

6239.3

01.5 

79.4 
42.3 

6273.0

00.9 

02.2 
44.6 

6309.1

97.1

03.9
44.4

6347,7

105.9

00.6
41.4

6309.0

115.6

93.3
35.6

6433.2

•26.2

iJ.o
26.7

6480.4

126.2

90.0
26.7

6480.4

4g..

461
462 

555 
554

CAPITAL EMPLOYED

STATE CONTRIBUTION 
RETAINED EARNINGS 

DEBT OUTSTANDING-SHORT TFRH 

DEBT OU STANDING-LONG TERH

6314.9
■ ■ I I BU. Jl i  4

2403.9 
111.7 

114.6

3604.7

6377.0
J  I K .  . i l l l l l

2403.9 
164 6 

139.2 

3660.2

6426.7
U i l U f l . i t l J

2403.9 
223.2 

149.7

3649.9

6476.3 6524.0
. U I . B . I . I I .  .*1^1111 ■

2403.9 2403.9 
2H1.6 312.0 

160.9 171.1

3629.9 3607.0

6573.1
U  ■ 11.. m ■ |  M

2403.9 
404 .6

101.0 

3503.6

6624.9
u«> a  a a  c a a

2 4 0 i . 9 
469.6 

194.5

3556.9

6677.6
a B B B B B B a

2403.9
537.3

208.9

3527.6

6731.3
B a a a a a a B

2403'.#'
608.0

224.2

" 3 1 9 5 . 3

6731.3
B B B a a a a a

2403.9
600.0

224.2

3495.3

542

543 
5 1 9

ANNUAL DEBT DRAUUDOUN 11902 

CUH. DEBT DRAUUDOUN 1190? 
DEB1 SERVICE COVER

0.3 

2091.2 
1.10

0.0 

2091.2 
1.10

0.0 

2091.2 
1.10

0.0

2071.2 
i.:

0.0 

2(191 .7 
1.10

0.0 

2091.2 
1 . 10

0.0 

2091.2 
1 .10

0.0

2 0 W . 2
1.10

0.0 

209172* 
1.10

2091.2

'2091 .2" 
o ;oo
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By ANN CONY

: d a m  R r p j e p t  $
needed, solely through bond

usiness reDortecrtJLl'C/'' financ l^>7 .:r--;':lky>v-'-A -*:-v. .
* . * Tail. •. . ; u u v / u ^ u  u

Dally News business reportee>^^i; • flnand^^vV-  ̂ H '^ .- r ^ ’.*
,frk7/ _*274I*'5 ~:j!»V/ *. Consultants have estimated *

: Commerce is launching a b a l - .* . that constnrction o£ the 10 2 0 - 
l o t  In it ia t iv e  d r iv e  a n d 'aV . mef * ? aA - S *  *
$250,000 advertising campaign-.. ° ° st- ?,3'6 blJ “ ? n £?d tha  ̂ co° ' • 
aimed at'"w inning’statewide-' ^niction of the 600-megawatt 
voter' approval ' for construe-*; Devil Canyoja dam w ill cost
A t.   # it -1*  •* *.«.!* . —  •

£

«» *$£15S£is£-; 5 5 .oro iect ^  •• Penney' s a id ' t h e ' chamber
The ba llo t initiaAVy V o u ld ?  !have voters approve o r 'reject^ Susitna advertising campaign  

a  financing sch em e^ fo r''th e ,. , ? W j ? us.m “ ? “ d .lnd^slry  controversial two-dam  S u s it - .  •
' \ S  A ,i.-? '

sources.
na R iver "project th a t ’ Is“ d £ £ ' ‘ 7 *  3 ™ ,
signed to p rov ide - 'electrically. %  j ° r T'r.n hprinpow er to the R a i l b e l t ^ ^ o -  .Pub lic education effort begin- 

"W hat the chamber’ 'w ill nmg next year -  probab ly in 
■floromnlish Is to  -a c t '' as a '- February — so the pub lic can 
c S a ly r t  to &  that consTruo , ■ understand b o th .s id es  o f the
tion  is actually started ih - t , *ssn e ... be said . L-innatfm  :9 M /V  "said * B ob - P e n n e y ^ /  . A  K ick-off fo r  the campaign
chairm an of the ch am b e r^ -?  a^.YaJty ”  inM c and dnn' energy"com m itte e / ''N o .m o re  .. ^ U b  t^ ev is ion  spotsi an?_dou-

I

studies: L e t ’s po'ur'somfe con- V, blb-page newspaper advertise- r _ 6_ . . .  '••• ments scheduled fo r Jan. 2-15.
The chamber w m a o n d u K ; - - . ^  g ^ berf f  rb£dy ba? petition  drive i f  the le g is la - . ; ,raised ^25,000 fo r the p ilo t

ture fails to  adopt a b ill that . ™ ! h  eq“ P3 dtin| l io “would autom atically put Sus-» - *rom tbe h item ation .il B rotb - 
i l r a  on the statewide general
election ba llo t in November, 
be said . .  ../ ‘• {V ^ .'-v  ...

Dave Rose and E ric Wohil-j 
forth  are; drafting a Suritna": 
b ill, that Sen. President J a L - 
m ar K erttu la  has 'agreed to*, 
sponsor in the legislative ses-- 
sion that begins next month, 
according to Penney. Rose is a .' 
member o f the chamber ener­
gy' coin 
d irector

erhood of E lectrical Workers 
and ’ the Associated General 
Contractors o f  .A laska , Pen-, 
ney said ..* '.'t . •
... Cartoonist Jerry F lu has '< 
created a beaver dubbed Su£- 

.itna .Sam  to serve as the lead 
^mascot in a cast o f animated 
'cartoon characters. .v - ',Y " f 

Acres American," the' con­
sulting firm  th a t has analyzed 
the proposed p ro ject most re -.,.

o M h e ^ r S ^ . : ' '  ’>•* 5»ld l’-=n en t' Fund. • W ohlforth is - 6;' ; D£* ds to. m a^ e 'p r iv a te  a tto rn ey  and s la te :--' .of. at ^ast^ $2.3 b illion ,, 
bond c o u n s e L r ^ - : «  Januar7  ^ .  .d o lla rs ,. toLiuiiu LAiuxu'd-* * a s su re  H is t ' e le c t r ic i t y  gcD fir- ,
• “ The problem  w ith  S u s itn a ,w ated the\-am s w ill not' cost' . • ts that because o f the cost, it s ;.----------------- ;--------”  11 “hard  to get the legislature to

qV&ST'

consumers more than allem a-'
b ite  into'spending such a mas-' . - ^ ve' P0 ^ " 5.0^ -  Prior to ‘-' sive amount o f m oney,’ ’ Pen-' the year .2006.* v t  
.hey said.. "So we decided 
bring the issue o f constructing'
Susitna- ' — ’ including the•• _  ;nancm g .f-" 16 a . vote o f t h e > -  f b i l e  Susitna ' supporters : . 
pTOple.!’* ^ ;* r^ .;.\ .i .y ; •••<•; 1 •: i  .claim  the p ro je c t 'is the b es t’ -: *‘ .. investm ent th e  s la te  could'* i - ' • -° ?i  t i f  t • ' '

digest the cost o f Susitna over tTal b o o n ^ l ?  ’ ' '  ®
12 to  20 years, he s a i d ; * ^ - . -  •IV * • /*-*-• c . - The cntics po in t to  'Acres’V:-, --V o te rs  w ould be  asked Vo conclusion 4‘v,“ f w«<aVii' i--  --------     that Watana dam
approve or 're ject a plan'fcall-.^- by  itself ̂ would 'hot b e  .the j r . . ! - I  
ing fo r direct state appropria*. \  .most econom ica l *sourc' " o f '■ 
tions o f $200 m illion per year power and, in light o f failing 
for the n e x t . 12 - ' - a i - * :  —
additional funds 
construction
Watana dam to 'be raised frotn"^.' demand 
state bond sales. The in i t i a l*  construction o f the D ev il'C an -V  
tive w ould propose that the"’ yon dam >h<V f- ! '
second -phase Devil;.C inyom*.-,'. Penney ex p re ssed , con fi 7 

. cam  be funded in 10 yearsV.or. dence Friday that a —

justify^ .

m a jo r ity » ; '• 
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may focus future debate
i ' . - .. ; ■ >» ■■

By ANN CONY • .. construction of the controversial dam ‘ 4
Daily News business reporter . project backers say would carry the

The Anchorage Chamber ̂ of Com - Railbelt in to the 21st century w ith 
merce m ay unveil as soon as n ex t,.- .‘"cheap”  e l e c t r i c i t y . ' v . • ' ■ i  -
week the draft o f a leg islative bill-.' ' According to B ob  Penney, chairman 
aimed at setting aside state funds for of the energy committee, the chamber 
construction of the Susitna hydroelec- wants to see the legislature appropri-
tric project,.Meanwhile, critics th l i  week threw - 
out arguments likely  to shape debate 
on the issue in the coming months.

The chamber energy comm ittee an­
nounced last F riday that it would 
pursue a statew ide ba llo t in itiative  
that would ask voters to authorize

ate $200 m illion  annually, for 12 years 
for Susitna construction. That $2.4 
billion w ou ld  be supplemented liber­
ally by bond sales to bu ild the first 
dam, and construction o f the second 
dam w ould be financed solely by bond

See Page D-4, SUSITNA

a » 
I1

■v

My;ers and Tussing argued 
that even if bond financing 
wereTpossible, the state could 
not afford it. •• "It’s putting all the eggs in 
one 'basket," Tussing said , 
warning that bonding Susitna 
could preclude bonding for 
o ther p ro jec ts  th a t m ight 
prove more beneficial to the 
state economy.

Myers questioned, as Tuss- 
ing and Erickson have, wheth­
er the Railbelt w ill need the 
full capacity of power that 
would be generated by the 
Watana and D ev il Canyon  
dams, saying the slate risks 
u ltim ate  bankrup tcy  fo r  a 
project that could '.urn out 
be a white elephaut.

• "The d ia logue h a s  been  
dominated by proponents of 
the p ro jec t who have - d is­
m issed any con sidera tion  
about less costly, more moder­
ate ly  scaled a lte rn a tives ,’* 
Myers said. "Let’s evaluate the 
project on its merits and n o t’ 
confuse the desire for a mas­
sive construction project with 
a-raticnal plan for future ener­
gy development and the Rail- 
b flt .”

• Tussing claimed that much 
’ o f the. impetus for Susitna
comesV from groups such as 
contractors and unions who 
see the proposed project as a 
"big Christmas tree" and are 
more enamored with it the 
m[ore It costs.

Penney claims, the project 
enjoyv broad based support 
because it w ill ensure present 
arid future Railbelt residents 
of cheap, reliable power. .  ...

»"It would be a gift to all of 
us," he said .-* v\-. -f. . •

"Powfer generated from the 
dams will be ""one of the best 
electric, buys in the nation," 
Penney argued, saying that 
once the project is built the 
cost o f electricity in the Rail- 
b ^ t  will be inflation-proof.

j "Anything's cheap if some­
body else pays for it," Tussing 
countered. ‘.‘It would probably 
be' spme of the most expensive 
power generated anywhere in 
North 'America when you con­
sider Ih’e capital costs." 4

f
^ ^yym^^^gressed^conf i-

D4 Anchorage D a lly  News

Susitna;
j Continued irom Page D-l
sales.*?-. •., •*y . • . t •
(I The.' advance dedication' of 
s't^tn ̂ revenues would require 
4 r£-_Amendment to the s ta t4" 
constitution. ', ’ ■ ■ '7- 1 •

trfie' dams are estimated i  
cost $5.1 billion in January 
1982 dollars; assuming an in 
flation rate of 10 percent, the 
project would cost $14.5 billion 
when finished. ■ • • '
1 Criticisms raised this week 

by Eric Myers of the Northern 
A laska Environmental Center 
and economists Arlon Tussing 
and Gregg Erickson were that:
} • Such a commitment of 

funds could potentially bank-' 
rupt the state . ■ • •<" 1 • 'y  ‘
■ • The bond market probably' 

would reject such an offering' 
as too risky; •• •* ■•*>•
j • If the bonds cculd be sold, 

tney might absorb virtually all 
o f th e  slate’s bonding capacity- 
for. the next 12 years or longer; ‘ 
J ;,Xhe legislature shouldn‘t  

tamper with the state constitu­
tion just to build Susitna, and 
J • Susitna power would seem 

"cheap" to. some only because 
the money for it would come 
from-* the state rather than 
directly from the ratepayer’s 
podcetT ‘ * * T *. n -
j “ It represents an ‘enormous 

incun.bencc on the state’s econ­
omy "and the future fiscal poli­
cy. jJf the state," said Tussing. 
‘Tt^f hard to believe that the 
investment community. Isn’t, 
goinglo perceive that.*’ C..; 
I The bone market would per-' 

c{jiye„:ihe issue *ns loo risky * 
bek^use oi the -state economy’s' 
reliance bn oil prices and state'- 
spending, he said. •' - - . .
l^o ro rd in g  to Erickson^.44 

percent of Alaskans’ personal 
income is the result of state 
spending. -1 • - \ . r  .*«».•*
. Penney countered that. t^A 

etono.oilsts. have. been, wrong 
before, and "if everything goes 
according to our preliminary 
plans, we'll be able to show 

_Mr Tnssinp hp’s incorrect,"
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; By ANN CONY V "-V *»S •/■'
! Dally Naws txjalrww repoHoir',yi \ .>

The proposed Susitna R iver hy - *" 
droelectric project could be the \- 

i best Investment the state w ill ever /' 
make, o r  the. worst, depending on /•

I who you believe. ,v •.
• The pros and , cons o f the ?5.1 ..
'b i l l io n  tw o -d am  p ro je c t  w ere .,v 
•I argued Thursday by Wayne Eeck - •
( w lta and E ric Myers, respectively-, \
' at a luncheon meeting of the A n -.- 
j ch ora le  Woman’s C lub, *' v
, Becr.w lth , co -chalrm M  .'o ^ .tile (J,
Anchor ige Cham ber of 00101001x6* ’’

'energy committee, .Justified th e 1.';’
Jneed fo r  th o  1,820 megawatt.' 
j project on grounds that the cost, o f , ’ 
i natural gas — which fuels, m ore, ..
I thun 0 0 'percent of electricity gen-".,-, 
eratlon in Southcentral A laska -*V~ Eric Myers ■, 

, Is rising while the supply la .fa ll-',
I _ . O  . . _ 1 A___...____1 j •  * ' '♦

M l

s• . 'I , .

m
tiksi A-U&V*

Q uotin g  Su s itn a - fe a s ib il ity  - 
i study projections that the' project 1 

•v would create an average of 1,450 '*
Jobs a year for 16 years,,he urged 

'•the audience to th ink about t h e , ' , ’ ;
effects" that would h a v e . 
businesses. •

Myers, consultant ; ‘he North- 
V;era A laska Environmental Center, ;
7 argued that Susitna could put the • 
's ta te  in ,• fiscal straltjacket and ’* 

! 1 urged a careful reexamination of.*!
Jh t he project in light o f outdated !

j> . economic feasibility assumptions. ; -J. \ 
t f i ' i -  ‘ Rntionnl planning to meet fu -. 

ture state energy needs In recent 
1 years has become confused with ; ■

1 , desires for creation of new Jobs 
; and distribution of o i l ; w e a l t h , i\ .
. according to Myers. "•, '■*, •

Once a commitment to ’construe- ~ '........................  , F
.W ayne Bockw lth •; v 1/•*,■: V ; - . ...'/tlon is-made, "We’ve''totally l o s t '. 

- , . , • • • ' .  ,( V.i| i - ' " •!, all our flexibility In dealing wlth.vIng. Though Susitna would require ' .constant .after the capital Invest- 1 .Susitna hydro ■ power iwould-be energy plnnning for the future," ’ y 
a large capital Investment,'operot*,' ment is.mado,'t while "constantly cheaper than fossIN fuel. pow er. ' '' ‘
ing costs would be^mlnLnlmal and ' ' --------------------------------  * 1-----------  ’ "1‘—”  * * .................
tne cost o f hydro p'ower would be

>perat-,' ment is .m ado,, while "constantly cheaper than fo ss iM ue l. power.- he said,. ."If we mnde a:commlt-/-V:'i.\V 
al and ' increasing fuel costs must be pass- shortly, after the turn of the centu*, ‘ >
uld be '.ed on to the consumer." ry, Beckw ith said, , « .-’••v s*. ,Soe Pa0O B-Q, SUSITNA

• ' . . ' , • 1 •  ̂ 1* ■. .t-'v"' 1, ' .,'♦•>.' s'.-’ ’ i -' •, '<'
•• ' • - . . .  . . . . . .  . _ ---------------------- — 1
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Susitna hydro, proposal
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Conllnued from Pape B-5

ment to Susitna nqw, It could ‘ 
involve more than 50 percent t 

• of the state's capital spending • >  j 
■*, revenues until.the end of the r'.i>, 

century,',' . •*.*• •• - . . J
; Myers

¥ •• slou of ! _ ___ ___  _____ _______________________
.-X Y m e n t  calculation^ , that, while f e a s t s 'f o r  power demand used ̂ yancUax consumers. • ... • .r

Susitna Is estimated to cost'Y ln  th e . Su s itn a  feasib ility -'!.;. ,'Tm  not suylng the Susitna'. v' 
! > :• ; $5.1 billion in 1982 dollars, It $  study ./were reasonable, and-i’jp ro ject.is . a horrible Idea andvV"- 
i ’r ,x ‘ Will end up costing $10 b illion ^ 'th a t even under a 2.8 percenty'Ywe ought;to w alk away fromC^t 

' K>". .t 1) $ 1 5 -billion,* depending, on ̂ annual-, " low  growth" scena-:& It v ,' , Susitna may be ‘the best'*7 
: l.iflntloa rates,-He,urged c o n v ir io , Susitna ,, w ill .prove e co^ j'th in g  that ever happened. tov,:?V 

• , iJ7;-.. -.s .deratlon  of sriialleriscale hyvv.'nomlcal'as a replacement fori;/* the Railbelt, but probably fiot . V
* ’ '/nrD 1 1 /h a I MAKIAtP. H A - N A M  ii/VM ' 1 ill 1 *   A A P A  II I______ I J ' V  •-.*
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^  mw _ *  V    — . 1  — r — --------------- < -------- > f| *  I m w D  t ( i ,X ;  population growth, .fhus^ow -v 'p ro ject ever'developed In! the"**'■"I, don't [think, .we, should . r>w 
.'•.'ering anticipated increases in,v-history-, o f • t h e . Railbelt, - he.X/atampeded in to ,m ak lng that.*/ f 
I -powor demand, Myers f  a id .* . . .  predicted revenues from Su s^_ kind of decision now ."
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E-4 The Anchorage Times, Sunday, December 19,1982

. E j Q v i r o e m e i n i t a l  g r o u p
; by Steve Hansen 
TUoh Wri'iir

A statewide environment group 
li asking the Alaska Power Author- 

•; Ity to delay Its license request for 
the Susitna hydroelectric project 

•*, until an alternate site at Lake Cha- 
<; kachamna is "adequately 
• evaluated."

Eric Myers, an energy consult­
an t and spokesman for the North- 
em Alaska Environmental Center, 

■ sent a letter to APA executive di­

rector Eric Yould on Dec. 13 say-. 
Ing a recent engineering study In­
dicated the Lake Chakachamna 
site would be "even more economi­
cally attractive than previously 
thought."

He urged the APA‘executive to 
"commit the financial resources 
presently at its disposal toward the 
development of a comprehensive 
feasibility studye of a quality and 
detail equal to the Susitna stud­
ies."

Myers said the Issue "Is not 
whether you are for or against tho 
Susitna project, but how to provide 
responsibly for Railbelt power 
needs. Many people have forgotten 
that."

Myers said the Chakachamna 
project "Is the most significant 
and likely hydro alternative to Su­
sitna and a comprehensive evalua­
tion of.thls potential hydro option is 
central to the ongoing Railbelt 
•power studies."

1̂ :PS' .i

The letter asked Yould to defer 
filing of the Susitna license appli­
cation with the Federal Energy 
Regulatory Commission until fur­
ther studies have been completed.

"Chakachamna Is especially at­
tractive economically because a 
project the size of Chakachamna 
would not be vulnerable to tha un­
certainty of furter of eleqtrical de­
mand growth."

If constructed, the Cha-.' 
• kachamna protect would provide 

— y r r

330 megawatts while Susitna would would cost an esUma 
provide 1,600 megawats. . In 1982 dollars w|

"We can reasonably assume the • kachamna project 
need for the 330 megawatts Cha- ' estimated J1.2 blllior] 
kachamna could provide but we’ The most vocal 
can't safely assume the need for . nents have "confuse 
all 1,600 megawatts from Susitna," nomic. power plannl 
Myers said. . ‘ sire for a massivel

Myers said a recent Railbelt.’ . project . they s | 
electricity demand forecast for the »' pour concrete. The 
year 1C10 are 44 percent lower than „ a $15 billion white el 
previous projections which led to «.• nanclal ruin for the| 
the Susitna proposal. Susitna 'said.
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by Cart GIdhxnd , . ; the largest earth-filled structure In' ., with the state has not been for-
■namwrtur - t • • 3(■> •*.. ‘ -North America, to another project mally signed, the Alaska Power

The president of a firm selected4 In which his firm Is engaged, the - Authority voted unanimously In 
to design Watana Dam, first phase ’ Guri project In Venezuela. .i October to award It to Harza’s Chi­
ef the proposed giant Susitna Both, he said, are large projects cago-based company and a Joint 
power network, said today the • with small, economical beginnings. •' venture firm, Ebasco Services Inc.

Also, he said, both Susitna and . of Bellvlew, Wash., and New York.- 
Guri — which may become the The legislature has approved 
world's largest power project, gen- $25.0 million for preliminary design 
eratlng 20,000 megawatts — are • work on the million-kilowatt Wa-

project Is tho moat attractive hy 
droelectrlc project in North Amer­
ica.

"Down south, there Just Isn’t 
the potential that you have In 
Alaska,”  said Harza Engineering 
Co.'s Richard D. Harza. "Either 
the water's been used for hydro al­
ready or It can't be used because 
o f national parka or similar bar­
riers."

Speaking before the Anchorage 
Chamber of Commerce today, 
Harza compared the p: ,.osed Wa­
tana dam, which at 8&> reet Is to be

looking at a project of tha scale.” . nomlc limit for sending electricity V  
4 Harza described hydroelectric over power lines Is about 800 miles, V 

pov’~r as the most economical,4 , Harza said. 
leaai polluting source of energy,;, In addition to Its Venezuela ’ ;, 
and he said Industrial countries \ project, Harza's firm Is designing’ 
with hydro potential — the U.S., hydroelectric projects In Centre! 
Soviet Union, Japan and European ;• America, Iceland, Jordan, Egypt,1. 4,( 
nations — have almost fully devel- • '.Senegal and Pakistan. It also Is en*. .: 
oped their potential. . . gaged In two other Alaska pro- ' 7

He said high Initial Investment > Jects, one near Bethel and on a t’1-:.

Lfrlmm

VO- l-;Yrer<.kJ

W

conceived for eventual full-scale • 'ana dam and will be asked to np->4’costs "are moro than offset by the J; Black Bear. Lake, which wohld'V 
use of the hydro resource but are .•■ propriate more during the upcom* absence of fuel costs, and of fuel;; serve the• Southeast communities' ^
designed and built to meet smaller 4 ing session. Total costs will exceed ,4 cost escalation” during the life of v, .' of Cra'g.KlawokandHydaburg...
needs during construction. . -. $3 billion In 1082 dollars, according “ such projects, which may be as. ’ Harza said his firm will estab- ̂ *;

Finally, Garza said, Guri Is an .' • to most estimates. , long as a century. llsh a small Watar* project office'.*’;
example of "how to *upgrade’;rev- •' ■ "It doesn't appear the project . Hydro power's only drawback, In Anchorage with *'basco. Ten to tV
enue ,rom a depleting resou rce ,w ou ld  have grave environmental '"he  said, Is Its transportability. N a t - 20 personnel from tU  two compaY'; 
oil, Into a non-depicting, clean, al-' . ’impacts,”  Harza said. "We don't '.'ural gas can be shipped economl- nles will be engaged In field inves- .7 ,
most permanent hydro energy re- have to displace people, roads or 4 cally via pipeline 01 tanker 2,000 to 4 • tlgatlon work, he said, but the prin-/vi.
eource." railroads nnd other physical lm-. 5,000 miles, and oil can be sent. cipal design office, employing 50-G0

Although the design contract pacts are relatively minimal when 10,000 miles or more, but the eco- .^people, will be In Bellvlew. .• .
1

L .'Jl L. ...L,1,1-

RICHAf
. tInvolved In!



Susitna engineer touts hydropowel
y ANN CONY * ” ty  of 2,000 megawatts in 1678. Auity Newa business reporter ,• • ». <'•.*.t-.‘v s.-icond expansion is under way
A laska may not have any mon-,. now, and — when completed in 

eys and Venezuela m ay not have '14937 *-■ w ill make Guri the second 
ny moose, but the two places do largest hydro project In the world, 
ave at least one thing in common: after the Parana R iver project in 
xtenslve oil and gas resources' Brazil,
rmblned w ith plenty of hydroe -7 In addition, Guri has been de-
xtric power potential. .  ; . . ’ signed t o :  the possible ultim ate
That was the message delivered ! expansion to a total capacity of 

y Richard Harza, president’ of 2:0,000 megawatts, Harza said, 
ne of two firms selected- by th e 1 ; The cv.rrent expansion  w ill 
la ika Power Authority to design bring the dam height to 475 feet, •
le Watana Dam of the proposed .compared to a height of 885 feet -____________________________ „
usltnn. • R iv e r  h y d ro e le c tr ic ',- envisioned for the 1,020-negawatt ‘ are high. But; he maintained, the/;*}
•oject. ‘ . , . • Susitna Watana Dam . - ,  t.high Initial costs are “ more than .*>’*
In touting the advantages ’ of . The Guri and the proposed S u s - - offset" by the long l l f“
/dropower before the Anchorage ‘ itna projects differ in that Susitna' •, of the dams and th
mmber of Commerce Monday, ' is not intended to prov ide .pow er escalating fuel costs, 
e president of Harza-Engineer's'; to heavy industry, Harza said, ' A  useful life o f -100 yeara .bas^ ’'’'
g Co. of Chicago tra ced , his ) In Venezuela and other ,coun -v ’been assumed fo r -th e  proposed^;-;
m 's work on the.Guri hydroelec- »>.tries "double blessed" w ith fossil- -..Susitna hydroelectric project in/*'.,'
lc project on the Rip Caronl In : fuels and hydro potential, the patt.'- economic analyses. . , , t
stem Venezuela. . . tern has been one of sllmulta- ’• In an interview after,hls speech'r v
Tfye first stage o l that p ro je c t’ neous, coordinated development of 1. Harza said that Susitna would last 
u completed In 1968, w ith an ’ both resources, ho s a id .. - longer than 100 years, though he.l
tension o f the In itia l .pow er t When possible, the fossil en e r-. 5 * 0  iW?..
tnt giving it an Installed capacl- ‘ gy has been exported .............

♦ t .*•’ f  •  i  *hydro energy has served the develr;, 
oping domestic or local m arket." ; •••.

According to Harza, countries t:.-.' 
such as Venezuela have chosen t o ‘ ",‘- 
invest part of their fossil fuel / , 
export revenues In long-term h y - . ’-, 
dro power to meet future energy /j. 
needs.

" In  g en e ra l,-w h e rev e r  It. Is.7 ., 
available, hydro power Is the most.'- K 
economical, least polluting pow er'/v  
source," he said. ;  (

Harza acknowledged that capl-;',/.- 
tal costs for constructing the dams'..



Susitna engineer touts hydropower
y ANN CONY , ; - , ; ty  o f 2,000 megawatts In 1978. A  hydro energy has served the devel?,'a«y Newa buslneaa foporter ,• t v *  ; ;v secon{j expansion is under way . i.olng domestic o r  local m arket." — 
A laska may not have any inon-,. now , and — when completed in According to Harza, coun tries ’-. -- 

eys and Venezuela m ay not have -*<1987 *—■ w ill m ake Guri the second such as Venezuela have chosen to ‘"<7 
oy moose, but the tw o places do'.’ largest hydro project in the w orld , Invest part o f their fossil fuel /  K  
flve at least one thing in common: after the Parana R iver pro ject in export revenues in long-term  h y - / .
xtensive oil and gas resources' B razil. • dro power to meet future energy -'..
>mblned w ith plenty o f hydroe-Y  In addition , G uri has been de- needs.
Krtric power potential. .  . /s igned fo r the possible u ltim ate “ In g e n e ra l ,-w h e re v e r  it. is .Y ,
That was the message delivered •! expansion to a to ta l capacity o f availab le , hydro power is the most - f  

y Richard Harza, president' o f 20,000 m egaw att:, Harza said . economical, least polluting power ’f - .
ae of two firms selected- by  th e - • T he  cu rren t expan sion  w il l source," he said . ,* 
la ika Power A uthority  to  design bring the dam height to 475 fe e t ,' Harza acknowledged' that capl- „ 
le Watana Dam  of the proposed .compared to a height of 885 feet • tal costs for constructing the dam s'-/ 
us itn a  • R iv e r  h y d ro e le c t r ic  ,' envisioned fo r the 1,020-megawatt ‘.are high . B u t; he maintained, the^N  
•oject. * . _ Susitna Watana Dam . • , A-hlgh Initial costs are "more than *>'
In touting the advantages o f ;  . The Guri and the proposed Sus- > offset" by the long life  expectancy /rr 

/dropower before the Anchorage ’ itna projects d iffer h i that Susitna* i. of the dams and the absence .o f 
lam ber of Commerce Monday, •' is not intended to prov ide power escalating fuel costs. • 
e president of Harza -Engineer-s'i to heavy industry , Harza said . ' A  useful life o f -100 "years.has//'1-/
g Co. of Chicago tra ced , his i In Venezuela and other ,coun-v 'been assumed ior« the p r o p o s e d ^ - 
-m’s work on th eG u r i hydroelec-»> tries “ double blessed”  w ith fossil' -..Susitna hydroelectric pro ject in.
1c project on the R io  Caronl In : fuels and hydro poten tial, tne pat-r.’ 'economic analyses. • . , t » ;;• 
stem  Venezuela. . tem  has been one of sllm ulta- *• In an Interview after .his speechr s
Tfye first stage o f that project* neous, coordinated development o f '  Harza said that Susitna would last 

■ ts completed in 1968, w ith  an both resources, he sa id .. '  longer than 100 years, though h e .l ‘-
tension o f the In itia l .p ow e r/x  "When possible, the fossil ener-
int giving it an installed c a p a c i - ‘ gy has been exported w hile the ’ See Page C^a, SUSITNA . -

• I * •. ->■ ■ > » r-r - .51 -f . j i:-. - - •____  _____  __
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ANN CONY In addition , Hutchens'said , the R a ilb e lt pow er dem and — as companies grew .b y  doub le -d ig it'• -*
iy New# business reporter > legislature should devirc a plan presented in the Susitna feasiblll- figures between the first nine Y. I
Colling 19B3 the most critical for financing Susitna and should • ty study «— should be lowered In mom s of 1981 and the first nine.-, |
jlslatlve year fo r the-proposed - approve the A laska Power Au* light of falling world oil prices mont.js of 1982.
sltna hydrolectric project since thority ’s request for a $47 m illion . and the impact that w ill have on By the end of this year, growth
19, a spokesman for Susitna . appropriation for continued engl- loca l p opu la tion  and econom ic In power demand w ill be nearly j

Swer Now urged Wednesday that neeringw ork , . • growth. three years ahead o f A cres’ projec- . I
vmakers authorize construction Dislribut d at the chamber’s . Referring to the Btudy by Tubs-’ tlons, according to Hutchens. '■
I the $5.2 billion project in the breakfast l  eeting attended by ’ 5 A: ing and Erickson as a ‘‘doomsday "It Is ludicrous for the oppo- 1 1 
mlng legislative session. . legislators here was a N ov .- -J  " report,,”  Hutchens told Sheffield*.' nents to contend that those projec- |

'.In  a speech before the Anchor- letter to '.»ov.*elect B ill Sheffield* “ If you believe that, maybe you tlons nre significantly too h igh ,”
e Chamber o f Commerce's an- * from  Hutchens In the latter's c a - ‘ * shouldn’t build Susitna. Bu t if you he wrote to Sheffield. , , '*,
al breakfast w ith local leglsla- paclty as executive director of the • do believe .that, you ought to  sell Asked to respond Wednesday. • 
rs, Dave Hutchens urged that A laska Rural Electric Cooperative your hote ls.”  • •• afternoon, Tussing defended, h is -
e legislature authorize construe- Association Inc., n trade group * Hutchens sited Acres Ameri- and Erickson ’s position .•
in either of the entire project or representing 18 electric authorities can 's Susitn a fe a s ib ility ’ atudy, "This year there has been a big
i least the first dam of the ; in the state. which predicts a 3.5 percent an- ' Jump (In electric demand), but the
asslve two-dam  Susitna R iver In the letter, Hutchens Jarabast- .vual growth rate for power de- problem  Is th a t it 's  a ty p ic a l ," .,

■ -oject designed to carry the Ra il- ed a report by economists A rlon ' m a n d ,; H e  p resen ted  s ta tis tic s  Tussing said.
•It Into the 21st. century w ith Tussing and Gregg Erickson, who showing that electricity supplied * '• ; i
:heap" electricity. ! •' have argued that projections f o r % by ( five o f 's i x ,  R a ilb e lt . utility . . ’ Soe Pago D-3, SUSITNA ..
I ' *i • . v ,  . . .  ; v - . ,  • •' «■ ■ .__________ •*___



mm i p a i

I
.>3y „

1MS
BSi

Kan

IV2 S* ■®1

i

s W

! rkv
P

Conlinueri from Page D-1 costa, the • c o s t . of electricity ral gas now used to geni
•i,1; Hutchens conceded that much ‘ from Susitna in Its first few ( . electricity for 90 percer

j*'.* in his letter to Sheffield . B u t .'.years o f operation would b e ', . Southcentral A laska wll
.while he maintained that the about twice as high as power crease by as much as six
3.5 percent projection fo r in- from other sources. ' .tim es when current low-

s V ;Crtased electric demand was . But that problem could be gas contracts expire anc 
’ „> w e ll' w ithin reason, Tussing solved, he maintained, if the renegotia ted , beglnnln

Hii ! ’’'<■ argued  th a t " th e re 's  no state subsidizes construction ? 1984. .
J j Y  ground for confidence in it" by making an "equity Invest-
*T|.' , because the projection was' ment In Susitna large enough "Energy costs, nnd
‘■•Abased on a state spending so the rates to the consumers ' quently the cost of doin';
;.V ,outlook thnt hns dimmed con- w ill not jump when it comes ’ ness and living In An.htJ

P S

fir*
/Aft

Ji*. i

I

i l l  'Iv-'* slderably since Acres conclud- on line.", • • .w ill escalate dram atic
i / e d  I t s .  S u s itn a  fe a s ib i l i ty  Acres American has pegged Hydroelectric po’' ' r  Is 

! " ’ study. that figure at $2.3 b illion , in * best alternate energy sc
Tussing m ain ta ined th a t January 1982 dollars. • to relieve our dopendenc

Y '.1 the' Railbelt has plenty of Susitna hydroelectric pow - - ‘ fossil fuel," the'.posltlor
natural' gas and coal for fu- 'er w ill be much cheaper in the , per on .hydroelectric p

’..V/' ture electric generation and long -run than other p o w e r s a i d .
’.’that Susitna could prove to be sources, Hutchens told legisla-
a painfully expensive m istake tors Wednesday. . . • .A  . In addition to flnanclnl

I '<?' ■’ If the 3.5 percent growth pro- . In a packet o f position pa- f. , Susitna, the chamber Is tl 
°  f.' jeetlon does not materialize. pers distributed at the b r e ik - / ing continued state furl

Hutchens said that due to fnst meeting, the cham ber fo r h y d roe le c tr ic  p ro (
high cap ita l con s tru c tion  argued that the cost of natu- .statewide.
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B-4 The Anchorage Times, Friday, October 29,1982

by Bill Wh.* .
TlaM/iuwLrMl • .* . '; •'*,.'■•••
■ I ' •'* tkJuneau — The two majalve Susitna River: 
dams proposed to bring cheaper power to the

•. •  $25.4 billion with 50 p», cent InfiatUn. >&, •;.
‘ Ripple assumes the suite would pay cash to ‘ . build the dams.

\  But the capital move figure Is In Inflated 
dollars. The Susitna number Isn't.

If the dams are to be built, the suite had ----------------------  . . . .
better start saving,' Lehr said. “ If you really,’ But Acres said the stale could se'.l bonds'to'!,

Railbelt region of Alaska may cost between . don’t want Susitna the easiest thing to do Is sit ’ ' finance up to half the project, pay off the'.
$10 billion and $25 billion, according to a suite back and wait." • /  ,'• bonds with Income from selling electricity pi

.economist. , .' Ripple estimated 1991 would be the year the 1 duced by the dams and utlll have reasonable v- Tho $5JblHlon estimate commonly used for .. i largest amount of cash would be needed. De-,';’’ ! 'power rates.'* • , ;  . t''
•’ tho project Is computed In 1982 dollars, not the. ' pendbg on the Inflation rate,- the legislature’/ Bonding would cut the amount of 'cash the,'

j . Inflated money the suite will actually pay, said . might need to find between $1.1 billion and $2.1 ' '  date needs. However, It would Jack up electri-.
, ;  Ron Ripple, an economist with state budget of- •* billion for Susitna alone. The state budget for ■ ’ /' cal rates and the cost of building the dams be- 
.  ̂flee. ' . -this year comes to $3 billion. .; . cause the state would pay lnterest-on the!
Z. That estimate Is found In a $33 million s t a t e * t Ripples’ lowest cost estimate— $10 J  billion. , bonds. .. -1 ( • ’* : v
Zfunded study of the Susitna dams released lastk .'— would come If Inflation were 7 percent per'.? ..Anchoring one of the Beven .volumes of'L 
' March by a Buffalo, N .Y., firm, Acres Araeri-; j ■ year, the rate Acres projected. ■ / .  Acres’ Susitna report are iwo cost projections !>'■
• canine. x • * ■ 1 . •• • But many economists believe that InfL Jon , using bonds and cash. ■. , ,.r

Rlpplo recently took Acres’'projections of*.»t, rate Is too low. A project the rize of Susitna In ' In both cases Inflation In estimated at 7 per/''
' :how much construction money* would be a state whose economy Is as small as Alaska’s ,. (' .cent and the Interes rote on the.bonds Is 10 J'

* ;needed each year to build the dams, and added f'..could whip up Its own Inflation, they say. '/• percent... t. ; •{,.«;*
•Inflation rates to compute his estimates. •; ’• So Ripple computed Acres'figures at four ' If the state paid $3 blljIon In cash (1932 dol-'.i 
T. Two dams are being studlled for the Susitna ; , higher Inflation rates: ' lara) nnd bonded the rest, total construction •,
; River northeast of Talkeetna. They are ex- • $122 billion if Inflation hits 8,4 percent a costs would come to $18.1 billion by the year''
■ pected to provide for the power needs of the ? ;yer v.the rate used by the Capita] Site Plan- v  2013, Acres said. The state would pay $4.8 bll-/ 
/ state’s population center into the next century, •>/' nlng Committee In estimating capital move ‘ lion cash, sell $9.1 billion Iri bonds and use $4.11 
T If the dams are built. • 'costs. • . ./billion from the sale of electricity. ",
Z Ron Lehr, Ripple's boss and a director of . •  $14,5 billion If prices rise 10 percent annu- If the state paid $2.3 billion In cash (1982 dol- ’
•;the Alaska Power Authority, which would • ally, the figure used by the state transporta- lars), the construction tab would hit $162 b ll-■.

; -build the dams, said many people are compar-, tlon department In estimating construction . • Hon. Of that, tho state would pay $3.5 billion ‘
• 'Ing the $5.2 billion Susitna figure with the e s - .' costs. . .' (Inflated dollars), sell $10.1 billion In bonds and
I 7 tlmated cost of moving the state capita] to W l l - ' • $18.1 billion with a\l2 percent Inflation ‘ use $5 billion from selling electricity,
, .low from Juneau, $2.8 billion. , • ! ' rate.
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Outs ide firms win'contrac 
for Susitna dam desidn w

.. _.-. .  i & i t r }  / •;, v -,.
A la sk a  P ow er A u th o r ity  -*' The leg islature la ^  

d irectors on F riday  aw arded ' 'app rop ria ted  $25.6 mill! 
'a Susitna hydroelctrie eng i- design ing W a ta n a ,-  
neering design contract w orth ' would be one o f the I 
at least $70 m illion to H a r r a 'N‘ earthfill dams in the ; 

.Engineering Co . o f ' C h icago  B u t that appropriation  
'and Ebasco. Services Inc. o f  ' cover the b ill, and the 

• N ew  Y o rk  ■ j / '  ’ ' * authority plans to ask i
- ‘ Those firm s w ill be respori-" 'm illion , in additional i 

. ' s ib le  'foi''design ing the' p ro -', 
posed  885 -foo t-h ‘igh W .atana- 
dam , the first pha^e o f the  
$5 .1  b illion   ̂tw o -dam ' p r o je c t '

’ northeast o f Talkeetna th a t  
has been ’ proposed fo r the  
Susitna R iver to  carry  The 
R a ilb e lt in to the 2 is l cen tury

• ^ w ith ''m a s s iv e ' a m o u n t /  o f  -. 
’ V A ’ p a n "  p l e o f r i c i t v .

funds during the coming 
la i lv e  session.. • . ' .

In other action at Fr 
.hoard  meeting, pow er'a  
ity. d ire c to rs  v o ted  t  
mously in' favor o f t 

'over the $500 m illion B i 
L a k e ' hy d roe le c tr ic  pi

S g S  8 2  g S ■=-
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1 tor, cited his - s ioaer Robert Weeden of

rer au th o r ity -p lan s ,; 
In January ‘fo r  a.\;* 
Inergy R egu la tory '; •: 
n llrsa se  to bu ild ' I -A
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TJ
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»v%» •
| .  Continued r f r o m i W A T i l * . . ? ( * • “  an alternative p ro je c t , ;  majority;-, of
l——---------------------------     '-:—  M 7to  the Susitna p r c j^ t  bu t a s ' P ow er ’ A u th or ity  D irector.- .ov e rtu rn :la s t m onth s • choice ;v jA r M »J r - f ? vs ! i v i ?j from  the A rm y  Corps o f EngL) -;an interim  pow er sovrce .to , . Ron Lehr, who also Is G ov,, •‘-o f a n a c c e s T - rou te . - - * ’& £ r^:.-neers after hearing endorse-.1 -Im eet g row ing . electricity de- T™  « ------------ J ’-  ~ -------------------------------  ■- .* ,1  ,  o.d
ment o f th a t plan from  A n - . ,  m and before .Susitna can be  ̂
c h o r a g e  M a y o r  T o n y ’V, bu ilt.. . '■/ .'• sta ff that while the Susitna - Un ivers ity  o f A la sk a  to  dump fry h «  . (>>
Know les , representatives . o f Y e t to be ainW ered, h o w e v --  p ro ject is e s tlm a ted 'to  cost the route that would prov idef‘̂ -*PA ^v i 
u t ll l ty  com pan ies , e n v iro n -•. er, Is the question o f how  the 55.1 b illion  in 1982 do llars, access from  Denali H ighway//-^ Q y j
m ental groups and others . Susitna p ro ject w ill • be 11- * the final cost of the project In favor o f . a ’ m ore environ-* f ‘.> [«*.'»/*

The 135-megawatt B rad ley  V n an ced . ! - ' .  . /  . w ould lik e ly  be $15.5 b illion  V m en ta lly , acceptp .b ie r o u te
Lake  dam pro ject near H om er (1' The Anchorage Cham ber o f . by 2002, assum ing an annual from  the P a rk s  H ighw ay ,'-j; V Lvj!*
la prim arily  Intended to serve*v.Commerce,s energy comm it-'' in flation  rate of m ore than 10 L eh r and W eeden jw ere over- i
A  t_ I ^  I--------- % - »---- A  §  A- .  -  . _ _ . .  . « .«  .  «. I ¥ - - I r/Cpercent bu t cent. . (

L eh r was 
d irector revolt 
unsuccessfully F riday  to  b u ck .’ 
the power au thority  staff and

 m   w  f .  M W*i W* 5  J  VWi»U**4 ta-the Kenal Pen insula, b u t It " tee Is considering a ba llo t- 
would generate excess pow er ** In itiative drive aim ed at a l-. 
that could supply A n c h o r a g e lo w in g  state, residents to vote 
area utilities as w ell. / -n e x t  year -1 a a proposa l that*

Many B rad ley L ake  b ack - 1 \. would requ ire the legislature
ers s a y ; th ey  su p p o r t th e  ‘ to d ed ica te  funds f o r t h /

“l , r . ' 1 il



fllljc Andjoragc GIUucjb Tuesday,

•T he  B lotter. 
•T e ll It to  Bud 
•O b itu a rie s

by BUI White -  \
Tta*« Jl b m u  BurMM

Juneau — Part of a two-and- 
a-half-year, $35 million study that 
endorsed building the multlbllllorv 
dollar Susitna River dams may be 
Invalid, a high-ranking state cabi­
net officer has declared. ,

Rsvenue Commissioner Tom 
Williams said oil prices and state 
revenue estimates have crashed 
since tlu.t study was released last 
winter. , ■ 1 1 . 1' New, lower estimates \under-

mine parts of the Susitna feaslbll- validated those conclusions,” Wll- projections forecast much less
Ity study that rely on revenue and llams said. state spending than the feasibility

• oil price projections, Williams said “ Certainly they have becom^ study had predicted.
, .in a letter to Eric Yould, executive obsolete, and the analysis support- . Love nlso said the Susitna proj- 

. director of the Alaska Power Ing them should be redone using ect will require large cash subsl-
Authority; It Is the state agency more current expectations of oil dies from the state up front, and
that plans to build two Susitna prices over the long term.” that cash may not be available If

• dams for about $5.2 billion. Williams referred Yould to a the new. revenue projections are
"To the extent that the conclu- study done last month by Jamie true.

• ' slons of the Susitna feaslbllty anal- Love, special assistant to the reve* . Yould today agreed some of the
• ysls are dependent on oil price nue commissioner. Love found' feasibility study was made using
•. levels over the long term, a radical that state spending helps deter- estimates that since have been
t- revision In the long-range ouuook • mine population growth and elec- ■ lowered.
'• fo r  those prices may have In- • triclty demands, and new revenue.-\ But the power agency all along

planned to continue to update — ,1 
while waiting to get the go-ahead 
to build from the Federal Energy 
Regulatory Commission — Its as­
sumptions on whether the dams • 
are a good Idea economically, Fed- .;t 
eral permission likely Is two to ..-' 
three years off, Yould said.

In his letter, Williams was an- 
swerlng .Yould’s questions about v 
the accuracy of a draft study done ‘ 
for the governor's office by ‘ 
economists Arlon Tussing and . 
Gregg Erickson.

■ That study, being! 
form this week, rel 
sitna feasibility sul 
eludes many of its I 
been canceled by a I 
for longterm oil pricel 

State revenues arl 
mostly by the price o(j 

The Tussing-Erlcld 
one of three studies fl 
no^s Division of Pon 
ment and Planning J 
parts of the early fea 
because of new Inform

ui|ii pn 17

11$ !
M m

m m



By Bill White‘S \Z g X f , .
Tin** JuoeauBureaa-, ■ .;,/'■

Juneau — Demand for electric- 
‘ Kty. In Alaska's Railbelt' region 

might be too low to Justify con­
struction of the second of two mas- 
slve dams on the Susitna River, ac­
cording to a study by the gover- 

‘ Dor’S Office, 'hi-
■r Growth In demand should be 
tied to growth In population, which 
in turn Is linked to growth in slaie 

1 spending, concluded the report by 
. the governor's division of policy 
development and planning.

But sta t e spending m ay not ma­
terialize to the extent anticipated 
by backers of the Susitna dams, 
the report said. Recent long-term 

‘ ‘ revenue forecasts look with pessi-' 
" misra at expected state Income 
through the rest of the century.

Tire $5.2 billion Susitna hydroe­
lectric project Involves building 

.'two dams on the Susitna River 
northeast of Talkeetna to serve the 
power needs from Fairbanks to the 
Kenal Peninsula, including An­
chorage. First to be built — by 1993 
— would be an SS5-foot rockfill 
dam and powerhouse at an area 
called Watana. Then, by 2010, a 
650-foot concrete arch darn and 
powerhouse would be erected 
downstream at Devil Canyon. .
. "There Is little question that 

electricity demand will be suffi-- 
cient by 1990 to absorb the output 
of the first half of the project — the 

. Watana dam,’.’ (lie report sald.: '
V .. "However,’ It is uncertain 

whether demand will continue to 
’grow between 1990 and 2010 such 

’ that the second half of the project
the. Devil Canyon dam — can be 

. justified,":;?•»' T ■ ’*■* \*  .
A tv,o-a’.id-c.-half-year, $35 mil­

lion study for the state released in 
. March concluded demand for elec- 
' tric lty 'ln  tlie R a ilb e lt should ju s t ify .

building the two dams. V - ./
But the new report from the 

governor’s office said that iustifi-:;» 
cation depends on the state having;

! extensive savings In the next dec- •’ 
ade that would allow continual: , 
growth in state spending through 
the year 2010. .*. .V ' V

"However, It no longer seems 
credible that the state will actually' . 
accumulate such savings, espe-l’ ,t 
dally In view of the substantially- 
lower petroleum revenue forecasts- .i 
that havd been Issued In March 
and June 19S2 by the Department ■* 
of Revenue." • i. " »'

-- The report added that revern.e I 
estimates are just .estimates, and 
actual income could be higher than * 
the forecasts. Oil prices could eck- '1 
late, another rich oD field like » ; 
Prudhoe Bay could be'found and • 
tapped In the 1990;,'or'private do- I 
velopment could offset a .fall'm I 
state spending. C/ ;

Also, demand should be higher 
if the state pays for damf construe- T 
tion instead of consumers. ."As a ; 
result, it appears likely that the ■ 
full output of both dams would still 
be absorbed despite today’s state. 
revenue projections.”  ,

Another recent study on Susitna ; I 
for the division concluded that - I 
outdated assumptions were made 
In previous studies that concluded \  
there was a need for the hydroclet?". ; 
trie pro ject’ "’ - • , . : : ' s..,-. -

V/ritten by ArlonR. Tussing and.' ] 
Gregg K. Erickson, the report ccj-’ . : 
ticized recent studies on Susitna as.-. 
"already largely obsolete.". .-'.-V. -’ 
;■ In a related development,',. . 
Standard Research Institute'Is ex- - 
pected to complete within a couple 
weeks what kind of inducement 
low-cost energy . from . Susitna t 
would have in luring Industry Jo . 
the railbelt * ” T ' . . i  J  ' N

fM:,
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v.»
t y  fects of Recent Events," and was done for the gover* • ,1880 demand reconsideration of the level of Alaska ' ;  tlmates for'railbelt communities..
V  2  ^noris Division of Policy Development and Planning. * •economic activity and energy demand. • ■ ] } . .  And as.for the current draft repor

by A J . McClanahan #
TVaM Wrtur '

,  I  ^  * ” ' *  —  —  -  • — ” ■ W '  »  — r ” ” ” *  ~  "  ' U '  |  V W I  I ' w i l l i w  » *"• « * ! • * » «  ^  W W t C M M IM I  J t * • -  " • »  —’ '  — —  ------- , -------1------- |Recent studies showing a need for the two-dam $5.1 ' Tussing and Erickson criticized recent studies on ... •  Assumptions In previous reports concerning there hsv« been dramatic changes In olll
billion Susitna hydroelectric project are based on In* - . the Susltr.a project as "already largely obsolete." " prices and availablllty.oi Alaska coal and natural gas 'tatlons, Penney said demand for all nat,,J
J correct Information, according to a draft report done . < ,, • -  i for local electric power generation are not well sup- ,• ; Including oil, Is down now. But,, he tfor the governor’s office. Tthe studies' "critical assumptions — regarding , ported. ) economy Improves, "we'llalluse more.’’
, Arlon R. Tussing and Gregg K . Erickson ‘say In ' the future prices of various fossil fuels, the growth of „ .  Recent studies did not deal with high Interest’ ’ ■ . Countering other findings, Penney sail
i their report that outdated assumptions were made In .. population and economic activity In Alaska and there- v’ rateg capital-market conditions, and so their c o n - • • •  Coal Is economically feasible If thi
previous studies that concluded there was a need fo r ' suiting growth of energy demand In. the state — are, d^ ions about risks, costs and financing arrange-: '.merclal development for coal already ai 
Susitna. •, ^  ̂. based upon a ’conventional wisdom'about future ert: ments of the Susitna prelect are suspect, , . there are no projects to commerciallyQuestioning Tussing and Erickson's report, how- ergy prices that should have been suspect even In 1DS0 " . ' T  Beluga field, and without them Beluga'!
'ever, 1s the energy committee of the Anchorage and 1081 when the study contracts were signed, and •  Now Is not the time for major Initiatives In pub- . be too high to be an alternative to SusitChamber of Commerce, which subsequent experience has made nearly unten- Ucly financed power development In Alaska unless
’ .And the Alaska Power Authority, charged with able," Tussing and Erickson said In the draft. ■, those ventures are able to satisfy stricter tests of eco- ' • Interest rates already have fallenl
fcoordlnattng studies on the project, has no comment > ' Erickson declined m be Interviewed about the r e - ‘ nomic feasibility. ’ ment In the Susitna project by the state vT
1 yet on the Tusslng-Erickson report because officials ! :  port, stressing that comments are still being sought [ Former chamber president Bob Penney and other !> ture Alaskans a return on some of today’*!
! there are still studying It. ... y o n  it before It is put Into final form. “ representatives of the chamber energy committee . s •  Now Is the time for the state to bull!
£ The Tusslng-Erickson draft. Is called "Alaska En -\u«- The main findings of the draft report are: 1 ’,/sald an earlier report by Tussing has proven to bef-’ cause gas burned today to generate elect]— '->1- —'--- f-.-.Ji—. p - .u - . - - . , . . . ,  j . u - t - .  ...i  •.« Dramatic changes In oil price expectations since '. ,,veryconservatlve"lntermsofpopulatlongrowthes-.';:'..savedforfuturegenerallonsforheatingi* • ' ' *!ill' ‘
' trgy Planning Studies: Substantive Issues and the Ef- v v ,
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■ — : --------------- i — ----------------------------------—  i  w j  u i u u i i i i M i u i i  u u c i u o  v y  u o  o y  w u u u w  u u i n  l o  o e u r n e i  ;
In a prepared statement sub- • helffcopter only In their area, ’. '.Civil and Minerals Inc. of San •.*»>

(Continued from page A-l)..' 
j  the Acres suggestion as their sec*' 
ond choice, saying they wanted; 
much access as possible 

j lands.
Although the routo approved'.;'  . - .......— ,— u. . . ™ . . IU „ 6U. U11, UW.#,IU1

has the greatest ease of c o n s tru e - ; Alaska power needs are being re- insecticides, herbicides and other >*• tana phase of the project, and the ywftsTtf 
tlon, It also has the most environ- • evaluated to account for such , pesticides, he said. - power authority will seek addl-VV.i-7
mental Impact, power authority -things as changes In oil revenues -r power authority spokesman tlonal funds during the next session.'^'

: staff said. But they added that*'"..and trends In Btate spending. ...•■George Gleason said the agency to complete the project design. 2'+f ‘ 
their suggestion — because It goes Voting for the route suggested • will not use any pesticides In the — Decided to begin contract ne^

servatlon said today he voted Chairman Charles Conway, part-;; be. 
against'the accere route "because 'ioner In a public relations firm; and . In other action tho board:

'/patterns..,' ‘-V y . .
PowermuthoriVExwmtlyfuDl-'JfS.- • Also'; at • the day-longvpower^'c7 

H reptor Erf^YovJdtoJd bpsrd'memvMiaut^'ority^meetlng.'-.an.-Anchorage^a t 
'•.bars thatieven though the b oa rdm an .w ho  said he represented Tal-'y-j'n jL  
■1 approved thejouto Tueklay aatha^keetrm  area .residents said people •v.’V M 
! ,one to be submitted to FERQ, "Jt’s T ; ln'thac?area\want construction of J/.fv- Ifrit 
11 not set In concrete,".The commls-W.'1. *kl • P' ’ '
I, don may require /.that It •>, bo w j;
I  changed, or* tho power authority?,#^-
\ could change Its mind and re-sub-'/N.i r - i T Jv.T'3W.«9:«'TO.»M a rouie to tho commission. • ‘
(• ’ .flaking-Question^ about! the 
rpre/ocf In genenai was Eric Myers '
.of the Nothern Alaska Envlron-a^* 
mental Center. ‘ He said recent t » 

i changes In world oil prices lnvall- j  ‘ '

m j m ,  ‘I:

m m



access ,
(f. The directors of the A la ska ' . The Initial costs'w ould be M ueller.-sa id he opposed. ’ damper on the outlook  

Power Authority  approved by •'
, a narrow margin *'*" “ * ’ * 
j access route from 'the  

,j 'H ighw ay to the proposed $5.1.V, 
billion Susitna R iver hydroe- 
lectric project.

* * % A
. 1  The directors votei

tlon of an access 
vored 
the vote

$

‘ d* varla-',-> •• • ■; • ►» ‘ -u ep a r im en i ui r is n  w iu . " 1 »
a» OLV.CM route fa-^i.': The power .authority s ta ff ,/ .;G am e biologist who. 8uper-'- Mueller against the recom-'.;bv consultants.' w ith ’ '/m aintained that the favored v i s e d  b i g  g a m e  s t u d i e s  f o r  t h e y - ' te n d e d -a c c e s s  .rou te  were

tc reflecting In ' part " route from the Denali H ig h * a c c e s s  alternatives. Robert Wecden, a w ildlife scl* .f
.!• d isagreem ent over environ* 1 : way north of the Susitna R ly y 'r  "The route that they chose ? - P™/'e” °Jkfro^  {Je  •• mental Imoncts - er also would pose f«wer en*.' V , . .  was a segment we f e l t '  verslty of A laska , ra iroanks,- ,
i. -rv, . n.miifi - v lronm en ta l p rob lem s be* '.-.w ou ld be most detrimental to", and John Schaeffer, p res id en t.:
•• H tho '' cause It would cross re la t iv e -•» w ild life , p a rt icu la r ly  ca rl- - of NANA , the Kotzebue-based

n  rm  flat, dry tundra, while the ' wbou," Schneider said. ’• * Native regional corportlon.
" oD ^d  W a tL r a n d  Devil C an -•> consultant's su2ficsted ro u te ,. ; . The chosen route w ill n o t , ' The access route preferred'.'

Snn 1 m  nhnsps from the south would run. 'necessarily be devastating to : by the -m ajority  of d irecto rs ''
ft afso would Indude c o n -* 'across wetlands, ‘ ^ c a r i b o u ,  he sa id , but " I t ' : w ill be Included In the state's •
struct ion ̂ f a r a U  sour from ’, ’ Bu t son!e o l lhe bo“ rd would .m ake an im p o r ta n t- ;.. Federal Energy R egu la tory  t h ?  Devil C an von s ite  sou th \ ’ ™Xo n  a,?d representatives of; 'part of their range less usa- . Commission licensing applica-''. the uev ll Canyon sitjO S state agencies felt otherwise. ble." . ■ tlon for the oroject-
and west to h ook -u p  t -i Ernst Mueller, a power auA '- Eric Myers of the Northern',’ . T i,n.t£,h th _ nnnllentlon IsTA la sk a  R a ilr o a d  at G o ld  , horlty d l r K lo r 'and*' CommlS.  ‘ A laska Environmental Center ■ «8g ! B g g  J t t i l

T  - .t, ’ n sloner o! the Department o l  • sold Wednesday that the c h c l  ' w ’’“ 1?ed, . '0 o rocessSe could '1 >,. P ow er ' au th o r ity  s p o k e s - . Environmental Conservation, •' sen route was "the least envl- .1 ■10 «
. man George Gleasqn said the voted against the staff recom- I" ronmentally acceptable." V  nK 8 y ,

l. s ta ff recom m ended }, t h e : re- • mendatlon, saying la te r -th a t ' Myers also raised b r o a d e r ' '  Eric Yould , the power au -;
‘vised route — and a m ajority  ■ the access road eventually ‘ objections to the massive hy -' thorlty's executive director,
,o f directors approved it — would be public and that the 'd r o e lc c t r ic  p ro je c t , s a y in g '' said nftor the vote that the
tpartly because it was deemed ’ road development could dls- > that recent state revenue fo re -., access route Is "not set in
.more cost effective. , . • rupt caribou m igration. 'casts could put n significant ' concrete," • • ■ »

V!
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