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D e v i l  C a n y o n  D a m

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

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

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

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

e a r t h q u a k e s :  a m a g n i t u d e  8 1 / 2  e v e n t  o c c u r r i n g  a t  a  d i s t a n c e  o f  90

k m s  a n d  a  l o c a l  e a r t h q u a k e  o f  m a g n i t u d e  6 1 / 4  o c c u r r i n g  v e r y  n e a r  t h e  

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

c o n c r e t e  a r c h  d a m s .

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

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

e x c e l l e n t  p e r f o r m a n c e  o f  t h e  P a c o i m a  D a m  in C a l i f o r n i a  in t h e  S a n  

F e r n a n d o  e a r t h q u a k e  o f  1 9 7 1 .  T h i s  3 5 0  f t .  h i g h  d a m  s a f e l y  w i t h s t o o d  

t h e  e f f e c t s  o f  a M a g n i t u d e  6 1 / 2  e a r t h q u a k e  o c c u r r i n g  d i r e c t l y  b e l o w  

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

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

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

t h e  e f f e c t s  o f  s t r o n g  e a r t h q u a k e  s h a k i n g .

O t h e r  s t r u c t u r e s

I n  f i n a l  d e s i g n  c a r e f u l  a t t e n t i o n  w i l l  h a v e  to be  g i v e n  to the 

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

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

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

d e s i g n  f o r  t h e  a n t i c i p a t e d  l e v e l s  o f  e a r t h q u a k e  s h a k i n g  a n d  s h o u 3  ' 

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

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

U n c e r t a i n t i e s  i n  D e s i g n

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

is  in t h e  r e q u i r e d  t r e a t m e n t  o f  t h e  b u r i e d  c h a n n e l  o n  t h e  r i g h t  b a n k  

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

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

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

t h e i r  e n g i n e e r i n g  c h a r a c t e r i s t i c s .

H o w e v e r ,  t h i s  is n o t  a m a j o r  p r o b l e m ,  s i n c e  e v e n  if v e r y

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

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

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

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

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

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

r e p o r t s .
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C o n c l u s i o n

I n  s u m m a r y ,  it m a y  b e  s t a t e d  t h a t  t h e  f e a s i b i l i t y  s t u d i e s  f o r  t h e  

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

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

c o n c e p t s  f o r  t h e  maj'Dr c r i t i c a l  s t r u c t u r e s  w h i c h ,  w i t h  a p p r o p r i a t e  

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

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

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

d a m a g e  t o  t h e  p r o j e c t  a s  a r e s u l t  o f  e a r t h q u a k e  e f f e c t s .

D E V I L  C A N Y O N  D A M

T h e  D e v i l  C a n v o n  D a m s i t e  is i d e a l l y  s u i t e d  f o r  a n  a r c h  d a m .  T h e  

c a n y o n  is  n a r r o w  u.id V - s h a p e d .  T h e  a b u t m e n t  r o c k  is s o u n d  a n d  c o m p e ­

t e n t .

D e v i l  C a n y o n  a r c h  d a m  h a s  b e e n  d e s i g n e d  a n d  a n a l y z e d  b y  u s e  o f  

t h e  A r c h  D a m  S t r e s s  A n a l y s i s  S y s t e m  ( A D S A S )  c o m p u t e r  p r o g r a m ,  w h i c h  is 

t h e  c o m p u t e r i z e d  v e r s i o n  o f  t h e  T r i a l  L o a d  M e t h o d  o f  A n a l y s i s .  T h i s  

m e t h o d  w a s  d e v e l o p e d  b y  t h e  U. S. B u r e a u  o f  R e c l a m a t i o n  a n d  h a s  b e e n  

t h o r o u g h l y  e x a m i n e d  b y  r i g o r o u s  m a t h e m a t i c a l  a n a l y s e s .  In a d d i t i o n ,  

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

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

T h e  d e s i g n  s e l e c t e d  f o r  D e v i l  C a n y o n  is a t h i n  d o u b l e  c u r v a t u r e  

f.Lch. I t  is c u r v e d  i n  b o t h  h o r i z o n t a l  a n d  v e r t i c a l  p l a n e s  to p r o d u c e  

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

a n d  l o a d i n g  c o n d i t i o n s  to w h i c h  it m a y  b e  e x p o s e d  a t  t h i s  s i t e .

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

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

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

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

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

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

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

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

d e v e l o p .

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

c o n s e r v a t i v e .  E v e n  s o  t h e  r e s u l t i n g  s t r e s s e s  w i l l  n o t  c a u s e  s e r i o u s  

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

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

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

t a r i l y  b u t  w o u l d  n o t  r e s u l t  in m a j o r  r e l e a s e  o f  w a t e r  o r  p e r m a n e n t  

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

s p e c t ,  r e s p o n d  t o  t h e  s e i s m i c  e n v i r o n m e n t  o f  t h e  s i t e .

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

s a f e t y  u n d e r  a l l  l o a d i n g  c o n d i t i o n s .  i t  is e x t r e m e ' "  i m p o r t a n t  t h a t  

t h e  v e r y  b e s t  c o n s t r u c t i o n  t e c h n i q u e s  be  e m p l o y e d  in -*'s d a m .  P r o p e r  

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

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

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

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

T h e r e  a r e  a l w a y s  r i s k s  i n a d e q u a t e  o r  i n c o n s i s t e n t  c o n s t r u c t i o n  

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

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

w e a k  a r e a s  t o  s t r o n g e r ,  m o r e  c a p a b l e  c o n c r e t e .  T h i s  is n o t  m e a n t  to 

e x c u s e  a n y  b u t  t h e  b e s t  c o n c r e t e  c o n t r o l  p o s s i b l e ,  b e c a u s e  a n y  w e a k ­

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

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

b e  r e q u i r e d  b e f o r e  a f i n a l  d e s i g n  f o r  D e / i l  C a n y o n  D a m  is c o m p l e t e d .  

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

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

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

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

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

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

a n d  c u r t a i n  g r o u t i n g  a n d  a d e q u a t e  d r a i n a g e ,  is s a t i s f a c t o r y .

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

t h r o u g h o u t  t h e  d e s i g n  f o r  D e v i l  C a n y o n  Darn. V e r y  l i t t l e  c h a n g e  f r o m  

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

d e s i g n  f o r  D e v i l  C a n y o n  D a m .

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

F l o o d  P o t e n t i a l

T h e  e n g i n e e r i n g  c o n s u l t a n t ' s  a s s e s s m e n t  o f  t h e  f l o o d  p o t e n t i a l  in 

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

f r e q u e n c i e s  o f  f l o o d  f l o w s .

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

a n d  s t r e a m  g a g i n g  d a t a  f o r  s t a t i o n s  w i t h i n  a n d  a d j a c e n t  to  t h e  S u s i t n a  

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

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

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

d e v e l o p e d  i n  t h e  U n i t e d  S t a t e s  a n d  is b e i n g  u s e d  in m a n y  p a r t s  o f  t h e  

w o r l d .

S p i l l w a y  C a p a c i t y  a n d  D e p e n d a b i l i t y

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

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

B o t h  W a t a n a  a n d  D e v i l  C a n y o n  d a m s  w i l l  h a v e  l o w - l e v e l  v a l v e -  

c o n t r o l l e d  o u t l e t s  to p a s s  t h e  o n c e  in  5 0 - y e a r  f l o o d ,  a  g a t e  c o n t r o l ­

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

t h e  o n c e  i n  1 0  , 0 0 0 - y e a r  f l o o d  a n d  a f u s e  p l u g  e m e r g e n c y  s p i l l w a y  

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

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

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

o p e r a t e d  e x s e w h e r e  w i t h  s u c c e s s f u l  s e r v i c e .  T h e r e  is n o  r e a s o n  to 

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

P u b l i c  F l o o d  S a f e t y

T h e  p r o p o s e d  p r o j e c t  a d e q u a t e l y  p r o t e c t s  p u b l i c  s a f e t y  in t e r m s  

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

b u i l d i n g  t h e  p r o j e c t .

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

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

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

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

w o u l d  be r e d u c e d  c a b s t a n t i a l l v .  C o n s e q u e n t l y ,  p r o j e c t  o p e r a t i o n  w o u l d  

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

f l o o d s  in t b v  l o w e r  S u s i t n a  R i v e r .

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

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

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

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

b e  n o  i n c r e a s e d  f l o o d  ris>. i n h e r e n t  in b u i l d i n g  t h e  p r o j e c t .

P r o j e c t  D a m a g e  o r  S h u t d o w n

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

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

M a j o r  f l o o d s  m a y  c a u s e  s o m e  c a v i t a t i o n  e r o s i o n  in s p i l l w a y  

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

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

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

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

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

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

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

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

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

t h e m  t o  be d a m a g e d  o r  s h u t d o w n .

D e s i g n  a n d  O p e r a t i o n  A s s u m p t i o n s

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

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

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

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

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

i n g  p r a c t i c e  w h i c h  is b a s e d  o n  c o n s e r v a t i v e  a s s u m p t i o n s .  F i x e d  c o n e  

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

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

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

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

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

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

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

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

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

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

q u a l i t y .

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

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

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

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

R e s e r v o i r  S e d i m e n t a t i o n

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

e d  in  d e s i g n  o f  t h e  p r o j e c t .

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

t r a p  e f f i c i e n c y ,  l e s s  t h a n  5 p e r c e n t  o f  W a t a n a  r e s e r v o i r  w o u l d  be 

f i l l e d  i n  1 ;0 y e a r s ,  a n d  d e p o s i t s  i n  D e v i l  C a n y o n  w o u l d  b e  l e s s  t h a n  

25  p e r c e n t  o f  t h a t  d e p o s i t e d  in W a t a n a  r e s e r v o i r .  A  l a r g e  p e r c e n t a g e  

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



r e s e r v o i r s .  R e s e r v o i r  s e d i m e n t a t i o n  is n o t  a c o n t r o l l i n g  f a c t o r  in 

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

a n d  I'ower p r o d u c t i o n  d u e  t o  r e s e r v o i r  s e d i m e n t a t i o n  w o u l d  n o t  be 

a f f e c t e d  f o r  w e l l  o v e r  5 0 0  y e a r s .

P o t e n t i a l  D o w n s t r e a m  E f f e c t s

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

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

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

M u l t i - l e v e l  i n t a k e s  w i l l  b e  p r o v i d e d  f o r  t h e  p o w e r  i n t a k e s  a n d / o r  

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

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

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

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

S p i l l w a y  f l i p  b u c k e t s  a n d  p l u n g e  p o o l s  w i l l  b e  d e s i g n e d  to m i n i m i z e  

n i t r o g e n  s u p e r s a t u r a t i o n .  T h e i r  i n f r e q u e n t  o p e r a t i o n  o f  o n c e  in 50 

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

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

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

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

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

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

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

s u s p e n s i o n  o f  f i n e  s e d i m e n t s  in t h e  r e s e r v o i r s ;  b u t  t h i s  is n o t  

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

f o l l o w i n g  a d d t i o n a l  e f f e c t s  in t h e  S u s i t n a  R i v e r  d o w n s t r e a m  c f  D e v i l  
C a n y o n  D a m :

1) E l i m i n a t e  a n d / o r  r e d u c e  t h i c k n e s s  o f  i c e  c o v e r  f o r  20 t o  3 0  m i l e s  

d o w n s t r e a m  o f  D e v i l  C a n y o n  D a m  in t h e  w i n t e r  d u e  to r e l e a s e  of 

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

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

2) S e d i m e n t  l o a  w o u l d  be r e d u c e d  in t h e  S u s i t n a  R i v e r  u p s t r e a m  of 

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

c h a n n e l s .

3) S e d i m e n t  l o a d s  w o u l d  b e  e s s e n t i a l l y  u n c h a n g e d  b e l o w  t h e  

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

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

T a l k e e t n a  c o n f l u e n c e .

4) S u m m e r  w a t e r  s t a g e s  in  t h e  l o w e r  S u s i t n a  R i v e r  w i l l  be  r e d u c e d  b y  

1 . 5  to 3 . 5  f e e t  w h i c h  w o u l d  r e d u c e  f l o o d i n g  in s o m e  a r e a s  a n d  

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

o p e r a t i o n s .



5) T h e  l o w e r  r i v e r  w i l l  b e c o m e  m o r e  s t a b i l i z e d ,  r e s u l t i n g  in a

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

v e g e t a t i v e  c o v e r .

6) T h e  a b s e n c e  o f  a n n u a l  f l o o d s  m a y  r e s u l t  in s e m e  l o s s  o f  n e w  l a n d s  

f o r  m o o s e  b r o w s e .

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

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

M i t i g a t i o n  M e a s u r e s  i n  W a t e r  C o n v e y a n c e  S t r u c t u r e s

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

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

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

M u l t i - l e v e l  i n t a k e s  w o u l d  h a v e  p o r t s  a t  s e v e r a l  r e s e r v o i r  l e v e l s  

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

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

f i s h e r y .  T h e  f i x e d  c o n e  v a l v e  s i z e s  a n d  o p e r a t i n g  h e a d s  f o r  t he  

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

r e l i a b i l i t y  o f  o p e r a t i o n  is p r o v i d e d  b y  t h e  u s e  o f  5 a n d  6 v a l v e d  

o u t l e t s  a t  D e v i l  C a n y o n  a n d  W a t a n a ,  r e s p e c t i v e l y .  T h i s  e n a b l e s  

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

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

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

w a y  t o  o n c e  in 50 y e a r s ,  t h e r e b y  r e l i a b l y  a n d  e f f e c t i v e l y  m i n i m i z i n g  

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

C o n c l u s i o n s

I n  s u m m a r y ,  it  m a y  b e  s t a t e d  t h a t  t h e  f e a s i b i l i t y  s t u d i e s  f o r  t he  

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

o f  t h e  S u s i t n a  R i v e r  a n d  t h e  d e v e l o p m e n t  o f  d e s i g n  c o n c e p t s  f o r  th e 

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

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

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

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

w i l d l i f e .

M A R K E T S ,  E C O N O M I C S  A N D  F I N A N C E  F O R  T H E  P R O J E C T

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

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

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

a n  o v e r a l l  s t r a t e g y .

M a c r o e c o n o m i c s

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

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

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

t h e  c o n t r o l  o f  t h e  A l a s k a  P o w e r  A u t h o r i t y .

n i l  p r i c e s  s t r o n g l y  a f f e c t  t h e  S t a t e ' s  r e v e n u e s ,  w h i c h  i n  t u r n  

i n f l u e n c e  t h e  S t a t e ' s  e c o n o m y ,  t h e  r a t e  o f  e c o n o m i c  d e v e l o p m e n t  in 

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

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

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

i n f l u e n c e  t h e  c o s t s  o f  t h e r m a l  a l t e r n a t i v e s  to t h e  S u s i t n a  P r o j e c t .  

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

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

M o r e  t h a n  9 0 %  o f  t h e  d i r e c t  c o s t s  o f  o p e r a t i n g  a h y d r o  f a c i l i t y  

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

t e r m i n e s  t h e  c o s t  o f  t h e  S u s i t n a  P r o j e c t  a n d  i t s  r e l a t i v e  

e c o n o m i c s .

T h e  S u s i t n a  p r o j e c t  is e c o n o m i c a l l y  a t t r a c t i v e  in a n  e n v i r o n m e n t  

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

G o v e r n m e n t  b o n d s  a r e  t h e  h i g h e s t  t h e y  h a v e  b e e n  in f i f t y  y e a r s .  W i t h  

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

c r u d e  h a v e  d e c l i n e d  a n d  f u t u r e  pir.ice t r e n d s  a r e  u n c e r t a i n .

D e m a n d  F o r  P o w e r

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

a n d  B a t t e l l e  a n d  e m p l o y e d  b y  A c r e s  in t h e i r  r e p o r t  a n d  it is o u r  

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

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

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

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

E c o n o m i c s  o f  t h e  S u s i t n a  P r o j e c t

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

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

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

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

e v a l u a t i o n .
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W o r k  d o n e  b y  A c r e s  a n d  B a t t e l l e ,  a n d  s u p p o r t e d  b y  o u r  i n d e p e n d e n t  

e v a l u a t i o n  s h o w  t h a t  o v e r  a 3 0  y e a r  p e r i o d  t h r o u g h  t h e  y e a r  2 0 1 0 ,  t h e  

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

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

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

a l t e r n a t i v e .

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

d e c a d e s ,  a n d  o v e r  a 6 0  y e a r  p e r i o d ,  t h e  S u s i t n a  p r o j e c t  a p p e a r s  to be

e c o n o m i c a l l y  a t t r a c t i v e .

W i t h  t h i s  f r a m e w o r k ,  t h e r e  is a v a l u e  t r a d e - o f f  f o r  A l a s k a n s  t o  

c h o o s e  b e t w e e n

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

i n v e s t e d  in  t h e  S u s i t n a  P r o j e c t

o r

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

h y d r o  p o w e r  in t h e  n e x t  c e n t u r y o

S e n s i t i v i t y  a n d  R i s k  A n a l y s i s

T h e  n e t  e c o n o m i c  b e n e f i t s  f o r  t h e  S u s i t n a  p r o j e c t  v e r s u s  

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

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

f i n a n c i n g  s t r a t e g i e s .

F o r  t h e  A c r e s '  b a s e  c a s e  a n a l y s i s ,  w h i c h  h a s  e s c a l a t i n g  e n e r g y  

p r i c e s  o f  9 - 1 0 %  p e r  y e a r  b a s e d  o n  i n f l a t i o n  o f  7 %  p e r  y e a r  a n d  a n  

i m p l i e d  i n t e r e s t  r a t e  o f  1 0 % ,  t h e  n e t  g a i n  o v e r  a 6 0  y e a r  p e r i o d  is 

a b o u t  $ 1 . 3  b i l l i o n  ( 1 9 8 2 ) .  T h e  i n v e s t m e n t  i n  t h e  S u s i t n a  P r o j e c t  

c o r r e s p o n d i n g  t o  t h i s  g a i n  is $ 5 . 1  b i l l i o n  ( 1 9 8 2 ) .  I f  t h e  l o a d  

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

n e a r l y  z e r o ,  o r  if t h e  d i s c o u n t  r a t e  is r e d u c e d  to 1 2 %  (5% r e a l )  t h e  

p r o j e c t  w o u l d  y i e l d  a l o s s  o f  $ 5 0 0  m i l l i o n  o r  m o r e .

I f  t h e  f u e l  c o s t s  e s c a l a t e d  a t  a n  i n f l a t i o n  r a t e  o f  7 %  p e r  a n n u m ,  

t h e  i m p a c t  w o u l d  a l s o  be  a l o s s  o f  $ 1 . 1  b i l l i o n  d o l l a r s .  C o n v e r s e l y ,  

if t h e  e s c a l a t i o n  r a t e  f o r  f u e l  i s  1 0 % ,  t h e  i m p a c t  w o u l d  be a n e t  s u m  

o f  a b o u t  $ 1 . 5  b i l l i o n .  I f  t h e  c a p i t a l  c o s t s  o f  t h e  p r o j e c t  w e r e  2 0 %  

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

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

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

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

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

e s t i m a t e d  t h a t  t h e r e  is a b o u t  25 - 3 0 %  c h a n c e  f o r  a n e t  l o s s  a n d  a  70 

- 7 5 %  c h a n c e  f o r  a n e t  g a i n .  T h e s e  a s s e s s m e n t s  w e r e  m a d e  in a n
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e n v i r o n m e n t  o f  i n c r e a s i n g  o i l  p r i c e s  a n d  m e d i u m  i n c r e a s e s  i n  l o a d ,  a n d  

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

t h e s e  e c o n o m i c  a n a l y s i s .  I f  w e  i n c l u d e  t h e s e  f a c t o r s  in t o d a y s  

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

s t i l l  s l i g h t l y  f a v o r s  t h e  S u s i t n a  P r o j e c t .

T h e  m a j o r  e c o n o m i c  r i s k s  f o r  t h e  p r o j e c t  a r e :

(1) I n a b i l i t y  t o  o b t a i n  f a v o r a b l e  b o n d  r a t e s  a n d  c o r r e s p o n d i n g  h i g h  

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

(2) L o w e r  t h a n  e x p e c t e d  e n e r g y  p r i c e  i n c r e a s e s  c o u l d  m a k e  t h e  p r o j e c t  

e c o n o m i c a l l y  n o n v i a b l e .

(3) C a p i t a l  c o s t  e s t i m a t e s  m a y  be  t o o  l o w ,  p l a c i n g  s e v e r e  f i n a n c i a l  

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

(4) P o s s i b l e  o p p o r t u n i t y  l o s s e s ,  t h a t  is, f o r e g o i n g  t h e  b e n e f i t s  o f  

o t h e r  i n v e s t m e n t s  i n  A l a s k a ,  f o r  e x a m p l e ,  i n d u s t r i a l  d e v e l o p m e n t  

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

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

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

t h e  n u m b e r  o f  j o b s  a d d e d  to A l a s k a ' s  e c o n o m y  is m i n i m a l .

(5) D i f f i c u l t y  in e n t e r i n g  i n t o  l o n g  t e r m  c o n t r a c t s  f o r  t h e  p o w e r .

(6) A  p o s s i b l e  c o m b i n a t i o n  o f  t h e  a b o v e .

M a n a g e m e n t  o f  E c o n o m i c  R i s k s

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

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

T h e  e s s e n c e  o f  t h i s  m a n a g e m e n t  is (1) t i m i n g  a n d  (2) a d d i t i o n a l  

l o w - c o s t  s t u d i e s .

A  s t r a t e g y  o f  w a i t i n g  p a t i e n t l y  f o r  f a v o r a b l e  b o n d  i n t e r e s t  r a t e s  

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

T a k i n g  a l o n g  t e r m  v i e w ,  o v e r  s a y  t e n  y e a r s ,  t h e r e  is a s t r o n g  

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

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

i n  t h e  s a m e  t i m e  f r a m e ,  it is l i k e l y  t h a t  o i l  p r i c e s  m a y  s t a r t  t o  r i s e  

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

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

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

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

T o  f u r t h e r  r e d u c e  t h e  r i s k s ,  it is r e c o m m e n d e d  t h a t  t h e  P o w e r  

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

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

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

w O v i C  o a b l y  n e e d  s t a t e  g o v e r m e n t  p a r t i c i p a t i o n  o f  a b o u t  5 0 %  o f  t h e  

p r o j ^ - w - s  v a l u e  —  $ 2 , 5 0 0 , 0 0 0 , 0 0 0  i n  1 9 8 2  d o l l a r s  a n d  m o r e  t h a n

$ 3 , 5 0 0 , 0 0 0 , 0 0 0  i n  a c t u a l  c o s t S r  B e c a u s e  o f  t h e  h i g h  l e v e l  o f  r i s k s ,  

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

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

T h e  S t a t e  o f  A l a s k a  e f f e c t i v e l y  t a k e s  a l l  t h e  r i s k  o n  t h e  e n t i r e  c o s t  

o f  t h e  p r o j e c t  i n c l u d i n g  p o t e n t i a l  b o n d i n g  o f  $ 2 , 8 0 0 , 0 0 0 , 0 0 0  i n  1 9 8 2  

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

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

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

s q u e e z e  o n  t h e  p r o j e c t .  P o s i t i o n i n g ,  p a t i e n c e  a n d  t i m i n g  a r e  c r i t i c a l  

t o  m i n i m i z i n g  t h i s  r i s k .

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

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

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

b e  f i n a n c e d  t o d a y  a t  t h e  l o w e r  r a t e s  t h a t  p r e v a i l e d  in 1 9 7 7  a n d  1 9 7 8  

(7 t o  8 % ) ,  t h e  p r e s e n t  v a l u e  o f  t h e  c o s t s  c o u l d  b e  r e d u c e d  b y  a b o u t  

$ 1 , 5 0 0 , 0 0 0 , 0 0 0  ( 1 9 8 2  d o l l a r s ) .  A  r e c u r r e n c e  o f  l o w  r a t e s  w o u l d

m a r k e d l y  a f f e c t  t h e  f i n a n c i n g  o f  t h e  p r o j e c t .

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

s h o u l d  be  d e v e l o p e d  in  t h e  b u s i n e s s  p l a n .

M a r k e t a b i l i t y

T h e  p o w e r  f r o m  t h e  S u s i t n a  P r o j e c t  p r o b a b l y  c o u l d  n o t  be  s o l d  

u n l e s s  it w e r e  l e s s  c o s t l y  t h a n  a l t e r n a t i v e s .  A n c h o r a g e ,  F a i r b a n k s ,  

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

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

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

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

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

A  s o l u t i o n  l i e s  in o r g a n i z a t i o n a l  c h a n g e s  a n d  a p o s s i b l e  s t a t e  

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

o f  m a r k e t i n g  n e e d s  f u r t h e r  s t u d y  in t h e  s u g g e s t e d  b u s i n e s s  p l a n .
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P O W E R  A ’U T H C  H I T T

334 WEST 5th AVENUE • ANCHORAGE, ALASKA 99501 Phone: (907) 277-7641 
(907) 276-0001

April 26, 1982

The Honorable Jay S. Hammond

Governor

State of Alaska

Pouch A

Juneau, Alaska 99811

Dear Governor Hammond:

A 1 asks' Statute 44.83.300 mandates that the Alaska Power Authority 

prepare and submit a preliminary report recommending whether work should 

continue on the Susitna River Hydroelectric Project and on other viable 

alternatives. The law further directs the Authority to explain certain 

project aspects in detail, in the event of an affirmative 

recommendation. This letter and the accompanying materials constitute 

that preliminary report.

In formulating its recommendations, the Power Authority has 

reviewed the Acres American Draft Feasibility Report, has been briefed 

by Battelle Pacific Northwest on the results of the Railbelt 

Alternatives Study, has received an independent Susitna Project cost 

estimate, has received a final report from our Susitna External Review 

Panel, a.-d has listened to public, agency and utility testimony about 

the proposed project.

The Board of Directors has concluded that the Susitna Project 

offers a potential of long term benefits to the residents of the State. 

While this potential exists, the realization of those benefits is 

dependent upon certain assumptions about the future that are far from 

certain, upon proper project development timing, and upon very skillful 

project management. Because of these ur ;ertainties and the time 

available before any construction decic?on <s necessary., the Authority 

believes it is premature to make any coitor.tmtnt, at this time, to actual 
project construction. On fhe other hand, since the potential exists for 

realizing substantial long-term benefits and since no information has 

come to light to suggest that environmental and social impacts, after 

mitigation, would be unacceptable, we recommend the following actions 

which were unanimously approved at the meetinn of the Power Authority on 

April 22, 1982.

1. Pre •construction developmental efforts on the Susitna Hydroelectric 

Project should be continued:

2. The Alaska Legislature should authorize the Power Authority to 

submit a Federal Energy Regulatory Commission license application 

at a time deemed appropriate by the Authority. The issue of 

license application timing will be resolved by the Authcrity not 

later than June 30, 1982;



3. Funds in the amount of $25.6 million should be appropriated to the 

Authority in FY-83 for the continuation and intensification of 

environmental studies, for site exploration activities, and for the 

initiation of project design.

Ensuing Board discussions raised sever?I additional issues. 

Assessment of selected alternative power genera;ion options should be 

pursued in the event that Susitna development does not proceed as

scheduled for one reason or another. Specifically, we suggest that an 

initial assessment be made of the technical viability, environmental 

impact and life cycle cost of a North Slope gas generation and

transmission system to serve railbelt power needs, and that feasibility 

studies of the proposed Chakachamna Hydroelectric Project by continued. 

The estimated FY-83 costs of these activities are $200,000 and 

$3,300,000*' respectively.

In as much as a substantial State monetary contribution (in the 

form of either a loan or a grant) will be necessary to offset the

relatively high power cost in the initial years of project operation, 

State officials should carefully consider the alternative near term uses 

of these State funds that would be foregone.

The Authority wishes it be understood that the recommendation to 

continue development activities on the Susitna Project is not an

endorsement of the consulting engineer's recommendations regarding 

specific project details. For instance, the engineer's plan for access 

to the project site is the subject of reanalysis and will be 

reconsidered by the Authority at an appropriate future time.

With respect to the detailed information required by AS 44.83.300, 
please reference the accompanying draft feasibility report and

associated documents. The proposed conceptual design can be found in 

Chapters 11-14 of Volume 1. The phases of construction and the expected 

completion dates for each phase are presented in Chapter 17 of Volume 1 

and on Plates 75 and 76 of Volume 3. This schedule represents an 

optimal program under the assumption j f  a mid-range load growth

forecast. The actual commitment to begin construction will require

continued assessment of the opportunities and constraints associated 

with financial markets, Railbelt load growth and State revenues. The 

expected cost of constructing each phase is shown in Chapter 16 of 

Volume 1. A second estimate, prepared at Power Authority direction

independently of the cor.suiting engineer is also provided. Finally, the 

anticipated costs to Liie State and to power consumers under a number of 

alternative methods of project financing are presented in Chapte. 18 of 

Volume 1. Analysis must continue on these as well as other financing 

alternatives.

You will find additional very important information in the other 

sections of the draft feasibility report, in the independent cost 

estimate report, in the Susitna External Review Panel report, and in the 

transcript of public, agency and utility testimony.

P a g e  2
A p r i l  26, 1 9 8 2



The Power Authority appreciates tne opportunity to provide this 

preliminary report and make these recommendations on the Susitna 
Hydroelectric Project.

P a g e  3
A p r i l  26, 1982

I

Respectfully Submitted,

Charles Conway 

Chai rman

Attachments: As noted.



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

Institute of Social and Economic Research 
707 " A "  St., Suite 206 

Anchorage, A laska 99501 
Phone (9P7I 278-4621

February 24, 1983

Senator Vic Fischer

Senate State Affairs Committee

Pouch V

Juneau, Alaska 9981i

Dear Senator Fischer:

At the request of the Sen&Co. State Affairs Committee, I am 

sending you a brief paper whic>, describes our work to date in 

developing new economic projections for determining future elec­

tricity demand in the Railbelt.

Gar work is still in a preliminary stage as all components of 

our projection methodology and data inputs are currently under 

intensive review and scrutiny both from within and without the 

Institute. Consequently, the projections presented in the paper are 

subject to change before they are actually used in a revised 

evaluation of Susitna feasibility.

With the caveat in mind, the paper presents our best estimate at 

this time of a base ''ase (most likely) projection of economic 

activity. High and lo; projections are not yet available, but it 

should be kept in mind that due to the inherent uncertainties 

surrounding oil prices and production, as well as other variables 

affecting the levels of future economic activity, the range of 

possible futures covers a broad band.

Tables 1-4 in the paper show the 1983 preliminary projections 

for state population, employment, petroleum revenues, and general 

fund expenditures (defined to include Permanent Fund Dividends and 

restricted general fund expenditures). It also compares these 

projections to those done by the Institute in 1981 for the Battelle 

Railbelt study.

The signif'cantly lower population and employment projections 

are the result of the downward adjustment in forecasted petroleum 

revenues. For t le mid-1990s the most recent projections are less



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

Senator Fischer 

Page Two

February 24, 1983

than one-third those of 1981. This fall in forecasted petroleum 

revenues dramatically reduces; state spending in the current 

projection below the projection made in 1981. Further, as lower 

petroleum revenues are a reflection of lower real energy prices, 

lower petroleum revenue projections go hand in hand with a reduction 

of the economic viability of large scale energy projections such as 

the ANGTS line.

Table 5 of the paper describes the revised base case economic 

scenario and compares it with the one used in the Battelle study. 

One can see the postponement or elimination of several projects, but 

also the addition of some new projects.

The difference between the 1981 projection and the preliminary 

1983 projection is symptomatic of the uncertainty inherent in energy 

planning in Alaska. We cannot expect that this uncertainty has now 

been eliminated because a revised set of projections, albeit prelim­

inary, has been developed. Everts will continue to surprise us, 

forcing us to continuously change our best estimates of what the 

future economic picture of the state will. be. Energy planning mu3t 

confront this uncertainty directly and direct us toward those 

options which minimize the risks inherent i,i planning in an 

uncertain world.

I will be unavailable to appear before the committee on March 1, 

but if you desire an oral briefing on our work to date, please con­

tact Dr. Gunnar Knapp of the Institute, who is prepared to explain 

in more detail the current status of our research.

Sincerely,

Oliver Scott Gc.vdsmith

Associate Professor of Economics

Enclosures

c c : Ned Lesnick, Harza-Ebasco

Robert Mohn, APA
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I. COMPARISON OF 1981 PROJECTIONS AND 

1983 PRELIMINARY PROJECTIONS

In 1981, the Institute of Social and Economic Research (ISER) 

prepared projections of population and economic activity in Alaska 

and the Railbelt tor Battelle.* Tables 1-4 compare these 1981 

projections for state population, employment, petroleum revenues, 

and general fund expenditures with the preliminary results of 

projections which ISER is presently preparing for the Alaska Power 

Authority and the Minerals Management Service Alaska OCS Office.

The significantly lower population and employment projections 

are the result of the downward adjustment in forecasted petroleum 

revenues. For the mid-1990s the most recent petroleum revenue 

projections are less than one-third those made in 1981. This fall 

in forecasted petroleum revenues dramatically reduces state spending 

in the current projection below the projection made in 1981. 

Further, as lower petroleum revenues are a reflection of lower real 

energy prices, lower petroleum revenue projections go hand in hand 

with a reduction of the economic viability of large scale energy 

projects such as the ANGTS line.

*See Scott Goldsmith and Ed Porter, "Alaska Economic Projections 

for Estimating Electricity Requirements for the Railbelt" (ISER 

report prepared for Battelle, October 1981).



Our current work is still in a preliminary stage, and all of the 

components of the projection methodology and data inputs are 

currently under intensive review and scrutiny from both within and 

without ISER. Consequently, the projections presented in the 

attached tables are subject to change.

With this caveat in mind, the preliminary 1983 projections 

represent our best estimate at this time of a base case (most 

likely) projection of economic activity. We have not yet completed 

high and low projections, but it should be kept in mind that due to 

the inherent uncertainties surrounding oil prices and production, as 

well as other variables affecting the levels of future economic 

activity, the range or possible futures covers a broad band.
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POPULATION

<THOUSANDS)

1983
• 1981 PRELIMINARY DIFFERENCE

PROJECTIONS PROJECTIONS

1980 400.457 — —

1981 418.395 415.695 3. 300
1988 4£8.£51 431.418 3. 160
1983 444.49£ 445.441 0.948
1984 463.874 457.310 -5.964
1985 493.151 468.158 -30.000
1986 531.933 481.069 -5 0.864
1987 545.304 491.0£1 -54.£33
1988 547.669 5 0£. 515 -45.154
1989 558.£ 03 51£.465 -45.743
199 0 568.438 5£1.061 -41.377
1991 57£.738 533.891 -38.841
1998 579.364 538.950 -40.413
1993 588.081 . 541.646* -46.375
1994 598.543 544.941 -53.603
1995 608.963 547.669 -61.£93
1996 681.173 549.747 -71.486
1997 634.519 558.455 -S£.064
1998 646.899 556.884 -90. 675
1999 660.873 561.874 -99.600
£000 674.983 566.779 -108.£04
£001 - 578.-190 -

£00£ - 5 ■' r . 8 r 5 -

£ 0 03 - 534.169 -

£004 - 590.959 -

£005 - 598.£££ -

£006 • 6 05.88 0 -

£007 614.087 -

£008 - 688.780 -

£009 - 631.767 -

£010 - 641.£97 -

NOTE: DIFFERENCE IS 1983 PRELIMINARY PROJECTIONS MINUS 1981 PRO 
BLANKS INDICATE PROJECTIONS NOT AVAILABLE 
SEE NOTES AT END OF TABLES FDR SOURCES

NOTE: Population projections are for long-term trends and will not

capture short-term cyclical swings.
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COMPARISON OF MAP MODEL PROJECTIONS: 

EMPLOYMENT 

<THOUSANDS)

1933

1931 PRELIMINARY DIFFERENCE

PROJECTIONS PRO JECT I DNS

198 0 £06.£14 — —

1981 £14.193 c! 14 . c' 1 i'' 0. 0£4
193£ c'c' J. Oc’o' c'c'c'. bc’0 5. 59£

1933 £33.475 £34.000 0. 5 £5

1934 £44.309 C  . IJc ■ _■? “i" i' i . I oc

1935 £63.663 c! 4 c’. t' *2 r -£5.376

1936 £91.040 £51.519 -39.5£1

1937 £99.174 £56.739 -4£.435

1933 £93. 113 £63.751 -34.36£

1939 301.154 £63.1££ -33.033

1990 £99.004 £71.005 -£7.999

1991 303.003 cl r c' ■ y c* —c! 4 • 1 c lj

1992 303.739 £77.461 — £ £• • £ ( o
1993 306.9£0 £75.433 -31.4 3£

1994 311.561 £75.£60 -36.301

1995 316.167 £74.677 -41.439

3 996 3££.434 £73.88£ -43.60£

1 997 3£9. 3 03 £74.101 -55.70S

1993 336.114 £75.637 -6 0.477

1 999 343.333 £73.370 -65.513

£ 0 0 0 351.656 £S1V. 335 — r’ U . £ i 1
£001 - £34.103 -

£ 0 0£ — £36.979 —

£003 - £90.£31 -

£004 -- £93.36£ -

£005 - £97.653 -

£006 - 301.571 -

£007 - 305.763 —

£003 - 310. 155 -

£009 - 314.538 -

£ 01 0 _ 319.££5 -

: DIFFERENCE IS. 1983 PRELIMINARY PROJECTIONS MINUS 1981 PROJECTION 

FLANKS INDICATE PROJECTIONS NOT AVAILABLE 

SEE NOTES AT END OF TABLES FOR SOURCES
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COMPARISON QF MRP MODEL PROJECTIONS: 

PETROLEUM REVENUES 

MILLIONS OF CURRENT DOLLARS)
4 -4  4  4 4 4 - * 4  4 4 - 4  4

1 9 8 3
1981 PRELIMINARY DIFFERENCE 

PROJECTIDNS PROJECT I DNS

930 1 r 31 • 020 - -

931 3 038. 733 3314.232 cl r' i’* •495
933 4132. 719 3984►701 “ 168 • 018
9S-5 5 03 0. 413 3450.448 -1579. 970
934 5598. 8 05 3183.233 -2435. **« ’"i

CTr c* j 8823. 1* I- 1' 3 3 y • 7 5 7* -3235. .021
7427. 829 3772.009 -3855. 820

93? 3812. 3 36 3952.238 -4880. 047
938 8549. 51 0 4470.195 -5079. 318
9 3 9 10907. 430 4713.133 -8194. 301
990 11458. 380 4502.570 -8853. 793
991 12483. 180 4213.805 -3254. 551
998 13032. 830 4134.953 -3397. 730
993 13738. ISO 4 049. 570 -9718. 810
994 13911. 120 4103.281 -9302. 84 0
995 13458. 950 3938.794 -9513. 150
r* 'P 12384. 070 ;• 7 1 1 . 03 -9092. 38 0
?*?? 18155. 070 3927.033 _ C':• c c < .984
*y ’p* 11311. 730 4 055.789 _ -VT. CT Ci' t_ j j .941

*3 »' •* 10398. 88 0 4389.531 — —• 1J 2 f .324
■ o «:• o 9559. 230 4 590.998 -4988. c. o o
: 0 01 - 4324.875 -

■ 0 OS - 5072.004 -

:003 - 5333.211 -

004 - 5809.359 -

' 005 - 5901.337 -

! 0 03 -  ; 8210.233 -

:007 - 8537.129 -

: o 03 - 8833.031 -

'009 - 7249.211 -

: o l o - 7838.957 -

NOTE: DIFFERENCE IS 1933 PRELIMINARY PROJECTIONS MINUS 1931 PROJECTIONS 
BLANKS INDICATE PROJECTIONS NOT AVAILABLE 
SEE NOTES AT END DF TABLES FOR SOURCES . .
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^□NPRRISON OF N A P  MODEL PROJECTIONS' 

STATE GENERAL FUND EXPENDITURES 

. <HILL IONS OF CURRENT DOLLARS)

1931
1933

PRELIMINARY DIFFERENCE

. PROJECTIONS PROJECTIONS

19 SO 1408.181 — —

1981 8381.698 3783.068 401.375
198S 3838.556 4 000. 1 00 761.543
I 983 3588.568 3076.350 -506.818
1984 4 U33. del U 3510.656 -588.564
1985 4556.880 3841.445 ‘ -715.375
1986 5410.379 4191.855 — 1 818. 5 d J
1 987 6319.811 4305.965 —8013.846
1988 6915.836 4834.748 -8031.094
1989 7354.871 5063.359 -8891.518
1990 7903.503 5711.344 -8196.664
1991 8566.£87 6806.945 -8359.881
1998 9808.680 5754.664 — 3 4 4 J. 01 8
1 W ! •' 10045.590 531 0. 4 08 -4835.191
1994 11013.460 5987 . Sc8 -5031.195
1995 18145.130 5934.498- -61 '0.633

1996 13389.980 5931.754 -7403.163

1997 14318.750 6868 . 913 -8549.888

1998 16433.000 6537.018 -9895.990

1999 13144.310 6991 . 930 -11158.330

8' 0 0 0 80107 . 04 0 r ’.•'« •£ * • r’ - 18784.410

8 0 01 - 7798 • £38 -

8 0 08 -
rr

■Z' i----- • i • u. J  '•« -

8 0 03 - 8705;- 035 -

8004 - 9805.130 -

8 005 - 9733.430 -

8 0 06 - 10306• 68U -

8 007 - 10911. 940
8 0 08 11557, 960 -

8 0 09 - 18345.140 -

8 01 0 - 18976. 870 -

NOTE: DIFFERENCE IS 1983 PRELIMINARY PROJECTIONS MINUS 1981 PROJECTIONS 
BLANKS INDICATE PROJECTIONS NOT AVAILABLE 
SEE NOTES Hi END OF TABLES FOR SOURCES

NOTE: General Fund Expenditures are defined to include permanent

fund dividends and restricted general fund expenditures.
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II. COMPARISON OF ASSUMPTIONS USED II? 1981

PROJECTIONS AND PRELIMINARY 1983 ASSUMPTIONS

Differences between the 1981 and 1983 projections result 

primarily from differences in the assumptions used. Some changes 

have also been made to the structure of the model; however, these 

are of less importance in explaining differences between projections.

Table 5 presents a brief comparison of these assumptions for the 

1981 and the 1983 preliminary projections. Exogenous employment 

assumptions are developed by constructing a scenario of employment 

in different special projects and basic industries. The scenario 

used in the 1983 preliminary projections postponed or eliminated 

some projects assumed for the 1981 projections, but added others.

Table 6 compares the total exogenous employment that resulted 

from the exogenous employment scenarios outlined in Table 5. The 

significant decline in the assumptions for tot>il exogenous 

employment results primarily from lower exogenous employment 

assumptions for the mining, construction, and transportation 

industries.



TABLE 5. COMPARISON OF ASSUMPTIONS, 1981 PROJECTIONS 
AND PRELIMINARY 1983 PROJECTIONS

'Mtate Revenues and Expenditure 
Assumptions

Revenues

Expenditures

1981 Projections

Petroleum revenues based upon 
Alaska Department of Revenue 
projections published in June of 
1981 (see Table 3 for projections).

Real per capita expenditures 
increase at the same rate as per 
capita income.

Exogenous Employment Assumptions* 

Trans-Alaska Pipeline

North Slope Oil

Upper Cook Inlet Oil 
and Gas

Tertiary Oil Recovery

Operating employment continues; 
four new pumping stations 
constructed.

Long-run North Slope oil operating 

employment is 1,667.

Upper Cook Inlet employment 
remains constant with gas 
development offsetting declines 
in oil production.

No tertiary oil recovery assumed.

Gas Pipeline Northwest gas pipeline constructed, 
1983-87.

Preliminary 
1983 Projections

Petroleum revenues based upon Alaska 
Department of Revenue projections 
published in December of 1982 (see 
Table 3 for projections). The income 
tax is reinstated in 1989.

State expenditures are at the levels 
allowed by the re rntly-passed 
spending limit. In 1992 when revenue1 
are no longer sufficient to allow ex­
penditures at the level permitted by 
the spending limit, expenditures are 
cut to equal total revenues.

Operating employment continues; four 
new pumping stations constructed.

Long-run North Slope oil operating 
employment is 2,400.

Upper Cook Inlet employment declines 
to 50 percent of current levels by 

2010.

Tertiary employment in oil recovery 
project on North Slope utilizing 
natural gas peaks at 2,000 in early 
1990s.

No gas pipeline assumed.

‘Employment in different special projects and basic industries is totaled to arrive at the total exogenous 
employment assumptions shown in Table 6.

8



TABLE 5. COMPARISON OF ASSUMPTIONS, 1981 PROJECTIONS

AND PRELIMINARY 1983 PROJECTIONS (Continued)

National Petroleum Reserve 
in Alaska

Outer Continental Shelf 
(PCS) Petroleum and Gas

Hydroelectric Development

Coal Development 

Mining

Petroleum Refining

Pacific LNG Project

Forestry, Lumber and 

Pulp

Agriculture

Fishing

Federal Gov't Employment

1981 Projections

Slow development of 5 oil fields.

Oil and gas resources are developed 
in Lower Cook Inlet, the Beaufort 
Sea, the Jhukchi Sea, & the Navarin 
Basin, w.th total employment 
exceeding 4,000 by 1998.

No hydroelectric development assumed.

Beluga Coal Field developed for 
export.

I percent annual growth in 
employment

100,000 barrel-per-day refinery 
constructed at Valdez.

LNG project assumed for Anchorage 
area.

Emplrymeit expands to 6,778 in 2000.

Employment expands to 1,037 in 2000.

Total fish-harvesting employment 
expands to 7,423 in 2000. Fish 
processing employment expands 
roughiy proportionately.

Military employment constant. 
Civilian employment grows at 
.5 percent per year.

Prel iminary 
1983 Projections

No development assumed.

Oil and gas resources are developed 
only in the Beaufort Sea, with maximum 
employment of 1,771 in 1995.

Employment in construction of hydro­

electric projects peaks at 700 in 
1990.

Beluga Coal Field developed for 
export.

U.S. Borax, Greens Creek, and Red Dog 
Mines constructed; other mining 
employment increases at 1 percent per 
year.

No new refineries assumed.

"c LNG project assumed.

Employment expands to 4,028 in 2000.

Employment expands to 508 in 2000.

Total fish-harvesting employment 
expands to 7,096 in 2000. Fish 
processing employment expands 
roughly proportionately.

Military employment coistant. 
Civilian employment r̂ows at 
.5 percent per year.
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TASK 11: FINANCING OPTIONS 
SUMMARY

Task 11 was prepared by Acres American to set out what they 
considered the most viable financing options for the Watana phase of the 

Susitna project. Tai;k 11 also includes comments by the Alaska Power 

Authority's investment advisors.

The pre-conditions laid out are (1) an acceptable cost of 
electricity in the early years, (2) meeting the debt coverage, (3) 
acceptable levels of borrowing, both G.O. and revenue, (4) acceptable

level of demands on available revenues ( the State.

The four options are:
* Option A -- state appropriations of $1.4 billion in 1982 dollars

from 1984-8i>. with revenue bonds after 1989
* Option B —  the same as A but with $1.8 billion
* Option C -- the same as A and B but with the state appropriations 

guaranteed through a constitutional amendment

All options assume that no revenue bonds could be oLtained in the 

early years (1985-87), and that revenue bonds sold after K 8 9  would 

require the backing of the moral obligation of tho state and would be 
based on "sufficiently rigorous" ■ ower contracts so that they would not 
"to any significant extent" rely upon the state's credit. A key 
condition would be that "power .ontracts providing for such Revenue Bond 
financing are obtained and are in place before any major capital 

expenditure is undertaken."

The APA's investment advisors have reviewed the options and 
commented upon them. Their recommendations are:

* state appropriations should be funded during 1983-89
* prior to major expenditures definitive contractual commitments by 

participating utilities should be in place
* significant borrowing should not commence before the late 1980's

* prerequisites for issuance of bonds should bi (1) definitive 
contractual commitments by utilities, (2) updated economic and financial 

analysis of the project, and (3) resolution of the cuestion of tax 

exemption of bonds
* rather than using G.O. bonds, borrowing should be, to the fullest 

extent possible, by revenue bonds secured by long-tfrm power sales 

contracts with participating utilities
* over the next two years, the preconditions of financing viability 

should be resolved
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A L A S K A  P O W E R  A U T H O R I T Y
S U S I T N A  H Y D R ^ L ^ C T R I C  D E V E L O P M E N T

F I N A N C I N G  O P T l M S _______________________

1 - O B J E C T I V E S

*T h e  o b j e c t i v e  of this r e p o r t  is to set o u t  t h e  c u r r e n t l y  m o s t  

v i a b l e  f i n a n c i n g  o p t i o n s  f o r  t h e  W a t a n a  p h a s e  ( 1 9 8 5 - 1 9 9 3 )  of 

the S u s i t n a  H y d r o e l e c t r i c  D e v e l o p m e n t  t o g e t h e r  w i t h  the c o m ­

m e n t  of t h e  P o w e r  A u t h o r i t y ' s  i n v e s t m e n t  a d v i s o r s  (The F i r s t  

B o s t o n  C o r p o r a t i o n ,  John N u v e e n  & C o m p a n y ,  and F i r s t  

S o u t h w e s t  C o m p a n y )  on the i m p a c t  of t h e s e  o p t i o n s  on t h e  

c r e d i t  r a t i n g  of the S t a t e  of A l a s k a  and on o t h e r  r e l a t e d

1 s s u e s .

2 - E C O N O M I C  C O N T E X T  OF T H E  F I N A N C I N G  P R O P O S A L S

T h e  e c o n o m i c s ,  m a r k e t i n g  a n d  f i n a n c i n g  of S u s i t n a  w i l l  be t h e  

s u b j e c t  ... a f i n a l  r e v i e w  b y  A c r e s  A m e r i c a n  in M a r c h  of 1 9 8 3 .  

T h p  d a t a  u t i l i z e d  in this a n a l y s i s  h o w e v e r  is, w i t h  m i n o r  

m o d i f i c a t i o n ,  b a s e d  on the S u s i t n a  T a s k  11 R e f e r e n c e  R e p o r t .  

S o m e  a m e n d m e n t  of the d a t a  u s e d  h e r e  w i l l  t h e n  a r i s e  in the 

l i g h t  of the M a r c h  1 98 3 r e v i e w .  O u r  p r e l i m i n a r y  i n d i c a t i o n s  

are h o w e v e r  t h a t  t h e  p r o b a b l e  r e v i s i o n s  w i l l  n o t  m a t e r i a l l y  

i m p a c t  the c o n c l u s i o n s  w h i c h  m a y  be b a s e d  on the r e s u l t s  

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

3 - B A S I__C P O L ICY I S S U E S :  R I S K  A N D  T I M I N G

T h e  Watai <*/. p h a s e  a l o n e  of S u s i t n a  wi.ll t a k e  10 y e a r s  ( f r o m  

the p r e s u i t  s t a g e  of ’ ERC l i c e n c e  a p p l i c a t i o n )  to c o m p l e t e .

It is a l s o  c l e a r l y  a p p a r e n t  t h a t  it w i l l  not b e  p o s s i b l e  to 

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

e c o n o m i c s  of t h e  p r o j e c t  n o r  of the a v a i l a b i l i t y  of S t a t e  

r e v e n u e s  or of the c o m p e t i n g  d e m a n d s  for S t a t e  r e s o u r c e s

)



w h i c h  m a y  a r i s e  o v e r  this e x t e n d e d  p e r i o d .  The r e q u i r e m e n t  

t h a t  s u c h  f o r e c a s t s  be p r o d u c e d  as an i n i t i a l  p r e - c o n d i t i o n  

for a u t h o r i z a t i o n  of d e v e l o p m e n t  w o u l d  t h e r e f o r e  e f f e c t i v e l y  

p r e c l u d e  S u s i t n a  or i n d e e d ,  a n y  long t e r m  d e v e l o p m e n t  of 

A l a s k a ' s  n a t u r a l  r e s o u r c e s .

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

• f o r e c a s t s  w i l l  a r i s e  f r o m  p r o c e e d i n g  w i t h  W a t a n a  at its e s t i ­

m a t e d  c a p i t a l  c o s t  of $ 3 . 6  b i l l i o n  ( 1 9 8 2  d o l l a r s ) .  T h e s e  are 

p r i m a r i l y  r i s k s  a s s o c i a t e d  w i t h  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 ,  etc. But it m u s t  be r e c o q n i z e d  a l s o  t h a t  

r i s k s  w i l l  a r i s e  t h r o u g h  no_t p r o c e e d i n g  w i t h  S u s i t n a  s i n c e  

t h i s  w i l l  f o r c e  A l a s k a  e l e c t r i c  p o w e r  c o n s u m e r s  to f a c e  the 

a l t e r n a t i v e  r i s k s  a r i s i n g  f r o m  th e e s t i m a t e d  $ 1 . 7  b i l l i o n  

( 1 9 8 2  d o l l a r s )  of c a p i t a l  c o s t  for f o s s i l  fuel p l a n t s  and the 

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

i n c r e a s i n g  o p e r a t i n g  c o s t s  r e f l e c t e d  in E x h i b i t  A. M o r e o v e r ,  

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

e r r o r s  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 ,  etc.

In t h e  W a t a n a  i n v e s t m e n t  d e c i s i o n ,  t h e r e f o r e ,  the i s s u e  is 

n o t  b e t w e e n  r i s k  and no r i s k ,  or i n v e s t m e n t  and no 

i n v e s t m e n t ,  but o n l y  b e t w e e n  o n e  set of r i s k s  and a n o t h e r  and 

o n e  set of c a p i t a l  e x p e n d i t u r e s  and a n o t h e r .  The f i n a n c i n g  

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

t h e s e  r i s k s  in a r e a l i s t i c  m a n n e r  and p r o v i d e  for 

d e v e  1 o p m e n t / f i n a n c i n g  o p t i o n s  w h i c h  e f f e c t i v e l y  m i n i m i z e  

t h e s e r i s k s .

It is an i n h e r e n t  c h a r a c t e r i s t i c  in the v e r y  m a g n i t u d e  of 

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

e c o n o m i c  i s s u e s  w h i c h  t h e y  p o s e ,  t h a t  " m e g a - p r o j e c t s "  such' as 

S u s i t n a ,  h a v e  a " w i n d o w  of o p p o r t u n i t y "  d u r i n g  w h i c h  t h e y  can 

p r o c e e d .  If t h i s  " w i n d o w "  is m i s s e d  the o p p o r t u n i t y  to p r o ­

c e e d  m a y  n o t  r e c u r  for m a n y  y e a r s .



U l t i m a t e  d e v e l o p m e n t  of the h y d r o e l e c t r i c  p o t e n t i a l  of 

S u s i t n a  m u s t  be c o n s i d e r e d  as h i g h l y  p r o b a b l e  g i v e n  the 

a u t h o r i t i v e  e s t i m a t e s  (see E x h i b i t  C) and f o r e c a s t s  of 

A l a s k a ' s  own D e p a r t m e n t  of R e v e n u e  of c o n t i n u e d  s i g n i f i c a n t  

„ 1o n g  t e r m  r e a l .i n c r e a s e - i n  a l t e r n a t i v e  e n e r g y  p r i c e s .  H e n c e  

• t h e  e s s e n t i a l  i s s u e  is w h e t h e r  w e  p r o c e e d  in t h e  i m m e d i a t e  

f u t u r e  w i t h  this w i n d o w  of o p p o r t u n i t y  or w h e t h e r  the p r o j e c t  

is p o s t p o n e d - -  p o s s i b l y  for a long p e r i o d .  H e r e ,  the 

f o l l o w i n g  c o n s i d e r a t i o n s  m u s t  be t a k e n  i n t o  a c c o u n t :

%

(a) On p r e s e n t  f o r e c a s t s ,  p o s t p o n e m e n t  of S u s i t n a  

w h o l l y  d e l a y i n g  its net b e n e f i t s ,  w o u l d  c o s t  $43 

m i l l i o n  p.a. in 1 9 8 2  p r e s e n t  v a l u e  t e r m s .

(b) T h e  p o s s i b i l i t y ,  r e f e r r e d  to a b o v e ,  t h a t  the " w i n d o w  

of o p p o r t u n i t y "  f o r  S u s i t n a  m a y  not r e c u r  f o r  a v e r y  

long p e r i o d .  This c o u l d  resu it in the c o s t  of 

p o s t p o n e m e n t  b e i n g  a m u l t i p l e  of t h a t  g i v e n  in (a).

F i n a l l y ,  we w o u l d  s t r e s s  t h a t  the S u s i t n a  P r o j e c t  w o u l d  also 

be re-assessed:, by the P o w e r  A u t h o r i t y  in 1 9 8 4  b e f o r e  any 

m a j o r  o u t l a y s  w e r e  u n d e r t a k e n  in 1 9 8 5 .  By t h i s  d a t e  we wi l l  

h a v e  two m o r e  y e a r s  of e c o n o m i c  and f i n a n c i a l  d a t a  w i t h  w h i c h  

to r e - e v a l u a t e  t h e  s i t u a t i o n  and t h e  u n c e r t a i n t i e s  r e g a r d i n g  

t h e  s c a l e  of the w o r l d  e c o n o m i c  r e c o v e r y .  T h e  e x i s t i n g  

u n c e r t a i n t y  of n e a r - t e r m  f u t u r e  p e t r o l e u m  p r i c e s  and r e v e n u e s  

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



4 - THE F I N A N C I N G  O P T I O N S

T h e  E s s e n t i a l  P r e - c o n d i t i o n s

The e s s e n t i a l  p r e - c o n d i t i o n s  f o r  any f i n a n c i n g  s c h e m e  is t a k e n  as 

• t h e  r e q u i r e m e n t  t h a t  t h e y  m e e t :

( a) An a c c e p t a b l e  c o s t  of e n e r g y  in t h e  e a r l y  y e a r s  of 

o p e r a t i o n . T h i s  is t a k e n  as e f f e c t i v e l y  m e a n i n g  t h a t  t h e  

c o s t  of p o w e r  m u s t  be c l o s e  to or b e l o w  the c o s t  of e n e r g y  

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

s h o w n  in E x h i b i t  A.

(b) M e e t i n g  its d e b t  c o v e r a g e . All the r e s i d u a l  f i n a n c i n g  

r e q u i r e m e n t s  are a s s u m e d  to be m e t  ( l o n g - t e r m )  by b o r r o w i n g  

in the f o r m  of t a x - e x e m p t  b o n d  f i n a n c i n g  at 1 0 %  w i t h  a 

c o v e r a g e  r e q u i r e m e n t  of 1.1 ; T h i s  r e q u i r e m e n t  m u s t  be m e t  

or the b o r r o w i n g  c o u l d  not be r e g a r d e d  as m e e t i n g  the b a s i c  

r e q u i r e m e n t s  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 ) A c c e p t a b l e  and v i a b l e  l e v e l s  of b o r r o w i n g . The level of

b o r r o w i n g  w h i c h  t h e  p r o j e c t  r e q u i r e s  to be m e t  by G.O. b o n d s  

w i l l  d e p e n d  u p o n  t h e  c a p a c i t y  of the S t a t e  of A l a s k a  to 

r a i s e  G.O . B o n d s  e i t h e r  w i t h o u t  e f f e c t  on its b o n d  r a t i n g  or 

w i t h  an e f f e c t  that is r e g a r d e d  as ari a c c e p t a b l e  p r i c e  for 

p r o c e e d i n g  w i t h  t h e  p r o j e c t .  T h e  o t h e r  s o u r c e  of b o r r o w i n g  

w i l l  be R e v e n u e  B o n d s  w h i c h ,  as d i s c u s s e d  b e l o w ,  d e p e n d  up o n  

the p o w e r  c o n t r a c t s  w h i c h  are in p l a c e .

( d ) An a c c e p t a b l e  lev e l  of d e m a n d s  on the f u n d s  a v a i l a b l e  to 

t h e  S t a t e  of A l a s k a . T h e  f u n d s  h e r e  are t a k e n  as the 

e s t i m a t e  of the u n c o m m i t t e d  f u n d s  for c a p i t a l  a p p r o p r i a t i o n  

as e s t i m a t e d  by J o h n  N u v e e n  & C o m p a n y  and s h o w n  in T a b l e s  1 

and 2. ( T h e s e  t a k e  into a c c o u n t  the e s t i m a t e d  m a x i m u m  G.O. 

B o n d s  as a s o u r c e  of f u n d s . )



T h e  F i n a n c i n g  O p t i o n s

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

T h e  f o u r  o p t i o n s :  A, B, C, and 0 s u m m a r i z e d  in T a b l e s  3 and 4

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

* a b o v e .  T h e s e  o p t i o n s  are:

O p t i o n  A

T h i s  o p t i o n  c a l l s  for $ 1 . 4 , b i l l i o n  1 9 8 2  d o l l a r s  in S t a t e  

a p p r o p r i a t i o n s  p h a s e d  o v e r  the p e r i o d  1 9 8 4  to 1989 . T h i s  o p t i o n  

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

( s e e  T a b l e s  1 and 2) are b u i l t  in t o  t h e  f i n a l  t o t a l  " a v a i l a b l e  

for S u s i t n a " .  (The p h a s i n g  of the a p p r o p r i a t i o n s  y e a r - t o - y e a r

is, of c o u r s e ,  a r b i t r a r y  in t h a t  it can be a d a p t e d  to t h e  f l o w  of

f u n d s  r e p r e s e n t e d  by the " a v a i l a b l e  f o r  S u s i t n a " ,  p r o v i d i n g  the 

t o t a l  r e m a i n s  the s a m e . )

O p t i o n  B

T h i s  o p t i o n  is p r e c i s e l y  i d e n t i c a l  to t h a t  of O p t i o n  A e x c e p t  

t h a t  it i n v o l v e s  a S t a t e  a p p r o p r i a t i o n  of $ 1 . 8  b i l l i o n  In 1 9 8 2  

d o l l a r s  p h a s e d  o v e r  the p e r i o d  1 9 8 4 - 1 9 8 9 .

O p t i o n s  C and D

T h e s e  o p t i o n s  i n v o l v e  the c o n c e p t  of d e d i c a t e d  f u n d s  of the s a m e  

m a g n i t u d e  as O p t i o n  A and B b e i n g  m a d e  a v a i l a b l e  t h r o u g h  a 

c o n s t i t u t i o n a l  a m e n d m e n t .  S i n c e  t h e s e  o p t i o n s  are of a m a r k e d l y  

d i f f e r e n t  c h a r a c t e r ,  t h e y  are d-iscussed s e p a r a t e l y  b e l o w .

P h a s e s  and F o r m s  of S o r r o w i n g

B e f o r e  r e v i e w i n g  the c h a r a c t e r i s t i c s  of t h e  s c h e m e s  p r o p o s e d ,  it 

is n e c e s s a r y  f i r s t  to d e a l  b r i e f l y  w i t h  t h e  p h a s e s  and f o r m s  

w h i c h  the b o r r o w i n g  m a y  i n v o l v e .



In the Preliminary Phase between 1985 and 1987, the dam itself will not be 

under actual construction and only preliminary work will be in progress. 

Under these circumstances, it must be accepted that no Revenue Bond - 

financing could be obtained and that the project at thi^ stage would have 

to rely wholly upon State appropriations from the ref ces shown in 

Tables 1 and 2.

In the final and major phase of construction between 1989 and 1993 the 

objective of a:.j financing or scheme must be to ensure that the financing 

at this stage is based upon Revenue Bonds which, although they w i 11^ 

require moral obligation of the State of Alaska, are based on sufficiently 

rigorous power contracts that they wholly meet their debt coverage 

requirements when Watana comes into operation and do not to any 

significant extent rely upon the credit of the State of Alaska.

Whether this objective can be attained will depend first 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 utilities. Since this depends upon detailed 

negotiations and organizational considerations it is not possible to 

comment definitively on whether or not the objective of 100% Revenue Bond 

financing would be possible for the final stage of the Watana development. 

In what follows, therefore, the Revenue Bond requirement is simply stated 

as a total sum which follows 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 significant 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

I

Details of the financing options are given in the computer printouts 

(attached) and the basic details 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 

uuncommited capital funds", the inflation assumptions in the Acres Task 11 

March 1982 report, were revised to conform to those of the State revenue 

projections. Other minor revisions were also made.

Subject to maintaining the State'sx present double A rating, the assessment 

of the options given in Table 3 must be seen as a trade-off between the 

criteria of cost of power and State appropriations, (the higher the State 

appropriations, the lower the cost of power). Where these objectives are 

in conflict, it is left to the political decision-makers to resolve this 

conflict by modification of the criteria.

Considering Option A first, it is seen from Table 3 to involve State 

appropriations of $1.4 billion over the six year to 1989 and to require 

.Reve nue  Bond financing of $ 2 . 7 ’billion (all in 1982 dollars).

Turning first then to the criterion of acceptability 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. It 

varies from 57% for the 30tn percentile projections to 38% in the 50th 

percentile case. It is left, of course, for the political assessment 

whether the percentages shown are acceptable in the light of other 

priorities.

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 y e a r s , subject to very considerable choice and could be changed 

significantly with rescheduling if this was thought desirable to reduce 

the claims on the funds available.

Turning then to the criterion of the cost of power, it is found that this 

option, because of the high level of borrowing (assuming a 10% rate of



interest), would involve significant deficits 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 first year or two of its life, it is in competiton 

with power sources with the advantage of being based on the cost of 

facilities purchased years earlier at much lower cost than will be 

involved either in their replacement or in the additional coal-fired units 

which would be required in 1995 and 1995 if Watana power were not 

available.

As shown in Tables 3 and 4 and in Exhibit E, the only means of meeting the 

deficits without further State appropriations would be to allow the cost 

of power to rise above the best Thermal Option in these three transitional 

years. Whether this would be regarded as an acceptable option is again an 

issue of political judgment. It might reasonably be supposed given that 

the only alternative option world be to face the dramatically escalating 

cost of the best Thermal Option only a few years later, the increase in 

the cost of power above the Besb Thermal Option might be acceptable in 

turn for the very considerable long-term advantages afforded by a source 

of power which would be virtually fixed in cost even in nominal dollars.

It is also possible that appropriate levelizing 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 ceiling.

Option B might be seen as defining an alternative to any increase in the

cost of power by increasing the level of State appropriation to $1.8

billion over the period 1984 to 1989. This is seen from Table 2 and the

attached Exhibit E, to produce a cost of power below the Thermal Option

even in the earliest years. It also has the advantage of reducing the 

Revenue Bond requirement in the Final Phase of Watana by $0.52 billion (in 

1982 dollars). It 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 priorities in the 30th percentile 

revenue forecast case.



The Dedicated Fund Options C & D

A significant difficulty 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 political appropriation 

process. This applies generally throughout North America, but is of 

particular relevance in the context o. Alaska given the constitutional 

considerations and the relative importance of appropriations for capital 

spending in the State.

It is of understandable concern to,investors in State of Alaska securities 

related to long-term developments, that through the political process 

these projects could be subject to deferral, limitations of State 

contribution, or even cancellation in > .  course of their development 

phase. This may be considered a seri^as handicap to the long-term 

development of Alaska's natural resources.

v
t

In the light of this, we have been asked to consider the dedication of 50% 

of the Permanent Fi/vl income to a Power Development Fund which would be 

designed to provide a relatively more secure and certain source of 

appropriations for tho major long-term development potential for Alaska 

represented by hydroeletric power an' which could offer most Alaskans 

permanent low-cost power as a basic domestic and industrial resource.

This proposal is regarded as representing an important contribution to 

securing long-term appropriations for such major developments in a manner 

which would be regarded by investors as offering much greater assurance of 

on-going systematic development and hence greater security for borrowing 

in the course of construction.

The scheme, as provisionally formulated, involves the principle of $4,500 

to $6,000 per capita being the normal contribution from the fund for a



hydro development serving a particular area. In the context of Susitna 

this would involve a total State appropriation from the fund of 

approximately SI.4 to $1.8 billion. 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 

financial base that would make it capable of raising finance or providing 

guarantees where these were important to secure financing under changing 

market conditions or secure funding for developments lacking an adequate 

independent credit base.

It is recognized that this proposal would involve a constitutional 

amendment”, but it is precisely the constitutional nature of such a 

dedicated fund that would be most effective in terms of development of 

Alaska's resources.



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 financial advisor) have reviewed the financing 

options described in this memorandum and have made the following 

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 primarily 

upon the State's projected revenues using the "30th Percentile". First 

Boston Corporation, John Nuveen & Company and First Southwest Company 

have concurred in the fcllowing statement:

"It is our opinion that prior to major State expenditures, of State 

appropriations definitive contractual commitments by participating- 

Railbelt Utilities be in place and that such appropriations should 

be funded by the State during the period 1983-1989, a period within 

the estimated life of Alaska's oil and gas reserves, so that 

appropriations provided during this period will 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 relatively long 

construction period, the Power Authority should not commence 

significant 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 reliability.

In our opinion, in order to maintain the financial integrity for the 

j  State of Alaska, prerequisites for issuance of bonds of any type for 

the project are:
I

(a) Definitive contractual commitments by participating Railbelt
i

uti lities;

(b) Up-dated economic and financial analysis of the project; and



(c) R e s o l u t i o n  of the q u e s t i o n  of tax e x e m p t i o n  of such 

b o n d s .

W i t h  r e g a r d  to the u t i l i z a t i o n  of S t a t e  G.O. B o n d s *  it is o u r  j

o p i n i o n  th a t  the i s s u a n c e  of s u c h  b o n d s  w i l l  be of l i m i t e d  ;

i m p o r t a n c e  to f i n a n c i n g  S u s i t n a  b e c a u s e  of the s u b s t a n t i a l

b o r r o w i n g  r e q u i r e d  f o r  th i s  p r o j e c t .  If a m a j o r  p o r t i o n  of

s u c h  b o r r o w i n g  w e r e  m e t  f r o m  S t a t e  G.O. B o n d s ,  A l a s k a ' s  j

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 .  T h e  f o l l o w i n g

are s o m e  m a j o r  limitatio.ns of S t a t e  G.O. B o n d s :  !

(1) A c r u c i a l  f e a t u r e  of A l a s k a ' s  d o u b l e  A r a t i n g  is t h e

R a t i n g  A g e n c i e s '  c o n c u r r e n c e  w i t h  the S t a t e ' s  p r e s e n t  |

d e b t  p o l i c y  of a m o r t i z i n g  G.O . B o n d s  r a p i d l y  ( i . e . ,  

w i t h i n  10 to 15 y e a r s  (a p e r i o d  w i t h i n  c u r r e n t  

e s t i m a t e s  of o i l / g a s  r e v e n u e s  ( t h e  p r i n c i p a l  s o u r c e  

of S t a t e  r e v e n u e s )  and we b e l i e v e  this p o l i c y  s h o u l d  

be c o n t i n u e d .

(2) U s i n g  the S t a t e ' s  D e c e m b e r ,  1 9 8 2  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 ,  we e s t i m a t e  t h a t  the S t a t e  can 

i s s u e  a r e l a t i v e l y  sma l l  v o l u m e  of G.O. B o n d s  w h i l e  

m a i n t a i n i n g  it's d o u b l e  A r a t i n g  (s e e  T a b l e d  1 and

2). B a s e d  on the " 3 0 t h  p e r c e n t i l e "  of the 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 i o n s ,  t h e  S t a t e  c o u l d  " s a f e l y "  

i s s u e  $ 5 6 5  m i l l i o n  ( n o m i n a l  d o l l a r s ,  a s s u m 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  the p e r i o d  f i s c a l  

1 9 8 3 - 1 9 9 0 .  This a m o u n t  w o u l d  r i s e  to $ 9 4 5  m i l l i o n  if 

the " 5 0 t h  p e r c e n t i l e "  r e v e n u e  p r o j e c t i o n s  w e r e  

a c h i e v e d  d u r i n g  th i s  p e r i o d .

A . r e d u c t i o n  in the S t a t e ' s  r a t i n g  f r o m  d o u b l e  A to 

s i n g l e  A c o u l d  c o r r e s p o n d i n g  ly l o w e r  the r a t i n g  of 

A l a s k a  P o w e r  A u t h o r i t y ' s  own r e v e n u e  b o n d s  b a c k e d  by 

a C a p i t a l  R e s e r v e  F u n d  w i t h  a m o r a l  o b l i g a t i o n  to a 

r a t i n g  as low as B a a  by M o o d y ' s  and B B B  by S t a n d a r d  &

P o o r s .  S u c h  a r a t i n g  w o u l d  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  b o r r o w i n g  c o s t  and c o u l d  i m p a i r  the 

v i a b i l i t y  of t h e  p r o j e c t .  T h e  v o l u m e  of debt 

c o n t e m p l a t e d  u n d e r  all s c e n a r i o s  w o u l d  be e x t r e m e l y  

d i f f i c u l t  to m a r k e t  if r a t e d  less than "A".

The P o w e r  A u t h o r i t y ,  r a t h e r  th a n  u t i l i z i n g  S t a t e  G.O. 

B o n d s f  sh o u  l d ' u t i  Viz'e^ to" the" fu 1 l e s t 1 e x t e n t  

p o s s i b l e ,  r e v e n u e  b o n d s  s e c u r e d  by the 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  power^ s a l e s  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  

for the b o n d s  w o u l d  be p r o v i d e d  by the C a p i t a l  

R e s e r v e  F u n d  p r o v i d e d  in the A l a s k a  P o w e r  A u t h o r i t y  

A c t  w h e r e b y  to the e x t e n t  t h a t  r e v e n u e s  f r o m  S u s i t n a  

w e r e  i n s u f f i c i e n t  to s e r v i c e  the b o n d s ,  the 

L e g i s l a t u r e  m a y ,  b u t  is not l e g a l l y  o b l i g a t e d  to, 

a p p r o p r i a t e  m o n i e s  to m a k e  up s u c h  d e f i c i e n c y  in the 

C a p i t a l  R e s e r v e  F u n d .  A l a s k a  P o w e r  A u t h o r i t y ' s  

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

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

r e v e n u e  b o n d s  b a c k e d  by the S t a t e ' s  " m o r a l  

o b l i g a t i o n "  p l e d g e .

A n y  d e d i c a t e d  s t r e a m  of S t a t e  a p p r o p r i a t i o n s  c o v e r i n g  

t h e  e n t i r e  c o n s t r u c t i o n  and s t a r t - u p  p e r i o d  wi l l  

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

of the p r o j e c t .  S u c h  an a p p r o p r i a t i o n  w o u l d ,  

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

In c o n c l u s i o n ,  as I n v e s t m e n t  A d v i s o r s  to the 

A u t h o r i t y ,  we s t r o n g l y  p r e f e r  t h e  f i n a n c i n g  plan 

d e v e l o p e d  as O p t i o n  B and D w h i c h  r e q u i r e s  g r e a t e r  

a p p r o p r i a t i o n s  p r i o r  to i s s u a n c e  of R e v e n u e  B o n d s  

b e c a u s e  the c r e d i t  s t a t u s  of the S t a t e  is lea s t  

a f f e c t e d  arid th e  c r e d i t  q u a l i t y  of t h e  A u t h o r i t y ' s  

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

S h o u l d  oil r e v e n u e  and p r o j e c t i o n s ,  h o w e v e r ,  

d r a m a t i c a l l y  i m p r o v e  we w o u l d  be in a p o s i t i o n  to 

m o r e  f a v o r a b l y  c o n s i d e 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 . "



6 - CONCLUSIONS

Our conclusions relate primarily to Options A and B since the dedicated 

fund proposals C and D can be seen in the present context as primarily a 

legislative route to these options.

It may be appropriate in conclusion first to state our own assessment of 

the decision issues involved at this stage. First, the decision issue is 

not an irrevocable commitment to proceed with Watana. As already noted, 

the FERC license will not be available for another two years and no major 

expenditures could be undertaken until 1985.

It 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 we had concluded that no viable and politically acceptable 

financing scenario was possible.

Given the very wide range of uncertainties for future State revenues, and 

hence the levels of State appropriations which might be .'vailable at the 

first point of major commitment in late 1985, such an adverse conclusion 

certainly cannot be substantiated at this time on the basis of the 

preceding analysis. If, for example, State revenues were as high or 

higher than the 50th percentile, the State capital fund available for 

Watana would be substantially increased and the $1.4 billion 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 oil 

prices--wouId confirm the economic desirability of advancing with Watana 

and obviating dependence on fuels with prices related to that of oil.

We must also note again that the levels of spending in individual years 

used in the analysis was constructed on normal engineering criteria 

withe ut reference to phasing the engineering expenditures to conform 

(without significant additional cost) to year-to-year budget constraints.



Subject to political decisions and priorities, therefore, our assessment 

is that all the financing options proposed in this memorandum are viable. 

In consequence, we recommend that over the two-year decision period: to 

1984, the remaining preconditions of financing viability, both political 

and contractual (in terms of power contracts and tax exempt bond- 

financing) are resolved. A reconsideration of the financing 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 likely to be resolved. It 

should also be possible within this time frame to review the time profile 

of potential cash demands for construction and bring them more closely 

into conformity with available appropriations.

If this conclusion were adopted, it might also be considered appropriate, 

in order to avoid undue "bunching" of demands for Susitna financing, to 

establish a level of funding for the project, of the order of perhaps' $100.^ 

million 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 it would indicate the State's conditional intent to proceed with the 

project. This would give such negotiations the credibility essential to a 

successful outcome.
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ALASKA POWER AUTHORITY 

CAPITAL FUNDS AVAILABLE FOR SUSITNA 
30th PERCENTILE PROJECTION

Fiscal
Year

General Fund 
Unrestricted 

Revenues (1)

Total Estimated

Capital Maximum Total
Spending G.O. Bond Available
Limits Issues (2) Capital

Committed

Capital
Grants and Remaining 

Loans (0%) Capital

APA
Capital

Budget
Excluding

Susitna

Uncommi tted 
Capi tal 

Funds

(2) Maximum General Obligation Debt that can be issued (10 year, equal annual principal 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

P lanned 

Susi tna 

Expenditures 
(nom. $) (3)

1984 2908.2 969 0 969 475 494

0
174.2

u 1
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 598 782 125.8 656 437
1988 3917.0 1306 125 1431 646 785 0 785 442
1989 4293.8 1431 0 1431 698 733 0 733 639
1990 3679.9 1227 50 1277 754 523 0 523 1121
1991 3295.9 1099 140 1239 814 425 0 425 1270
1992 3186.4 1062 0 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

•7c o i  '

(1) 30th percentile projection of Department of Revenue net of Debt Service on the State G.O. Debt.



Fiscal
Year

General Fund 
Unrestricted 

Revenues (1)

Total

Capital
Spending

Limits

Estimated 

Maximum 
G.O. Bond 

Issues (2)

Total 
Avai lab le 

Capital

Commi tted 

Cap ital 
Grants and 

Loans (8%)
Remaining 
Capi tal

APA 

Capi tal 
Budget 

Excluding 

Susi tna

1984
1985

1986
1987

1988

1989

1990
1991

1992
1993

1994

3369
3492
4116

4553

4645

5103

4848
4345

4221
4017

3957

1123
1164

1372

1518

1548
1701

1616
1448

1407
1339

1319

0 1123 475 648 174.2 474
350 1514 513 1001 244.5 757
190 1562 554 1003 282.3 726
95 1613 598 1015 125.8 889

235 1783 646 1137 0 1137
50 1751 698 1053 0 1053
25 1641 754 887 0 887

160 1608 814 794 0 794
35 1442 879 563 0 563

170 1509 950 559 0 559
0 1319 1025 294 0 294

ipartment of Revenue net of Oebt Service on the State G.O. Debt.

(2) Maximum General Obligation Debt that can b e i s s u e d  (10 year, equal annual principal amortization 
at 7.5%) and keep total G.O# Bond Debt Sorvicc below 5% of General Fund Unrestricted Revenues.

(3) Source: Acres American Incorporated (Converted to June 30 Fiscal Year).

TABLE 2

t
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SUS1TNA-SUHKARY OF FINANCING REQUIREMENT S
------------------------ KE f t L  1 9 0 2

STATE APPROPI AT I ON TAKEN AS NEECEC
COLLARS--------------------------

CECICAT EC STATE APPROPIATION

+—
------i1•4  ON ----------- --------t l  .0 V 

1 
Z 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1

1 ------\l . 4 CN----------

f-
1111tzCCt

C
D4̂11i1

(REAL) ( r e a l ) ( r e a l ) ( R EA L )

STATE STATE STATE STATE
DEBT APPROP. DEBT APPF.OP. DEBT APPROP, DEBT APPROP.

tH iM tH 1M tH 1M tH tM
1983 - - - - - 160 160
1904 - 01 - 01 - 222 222
1985 - 225 - 225 - 276 276
1906 - 336 - JO & - 310 310
1987 * 317 - 317 - 345 345
1900 - 306 - 306 - 79 * -  370
1909 409 94 9 535 337 - 101
1990 004 - 047 - 070 - 770
1991 757 - 710 - 750 - 710
1992 . 505 - 466 - 498 • - 4 *■ 7 .
1993 146 - 146 146 - 146

rOTAL 2701 1 400 2186 1000 2609 1 400 2003 1000
SKIK ■ m  m * S C 8 8 b a s r r.M m z M  X ■ a i: a ■ n ■ b * a

COST OF ENERliY TO MEET i . i  d e b t SERVICE COVER AMD PERCENT IN EXCESS r)F CEST THERMAL

MILLS MILLS MILLS MILLS
- - - - -

1993 74 4 6 7. 61 17 V . 72 41 X 58 14 V .

1994 77 25 X 64 5 X 75 22  X 62
1995 73 21 X 61 1 V. 70 17 X 50
1996 72 - 57 - 69 - 55

1990 60 - 54 - 65 - 51
1999 63 - 51 - 61 - 48
2 0 0 0 60 - 40 - 57 - 46

TABLE 3 —  SUSITNA: SUMMARY OF FINANCING

REQUIREMENTS IN REAL TERMS



SUSITNA- SUMMARY OF FINANCING Rfc'fiUI REGENTS

4

----------------- ----------NOMINAL DOLLARS- ---------------------------- ----------

1
STATE APPROPI AT I  ON TAKEN AS NEEDED DEDICATE!!  STATE

1 __________ ____ ____________________ ____
APPROPIATJON

___________________________________ X

-------- t l  . 4 PH---------- --------1 1 . 8 811---------- --------t l  . 4 BN---------- --------U . B  BN
(REAL) (REAL) (REAL) (REAL)

STATE STATE STATE STATE
C«EE«T APPROP. d eb t APPROP. DEDT APPROP. DEBT APPROP.

tH tH tH tH tH t i l tH tH
1903 - - - - 175 - 175
1904 - 100 - 100 - 257 - 257
1905 276 - 276 338 - 338
1906 - 436 - 436 - 413 - 413
1907 - 437 - 437 - 475 - 475
1900 “ 447 - *•4 7 - 115 - 552
1909 633 200 13 828 572 - 157
1990 1465 - t 403 - 1454 - 1275 -

1991 1341 - 1274 - 1329 - 1259 -

1992 950 - 003 - 945 - 060 -

1993 296 - 296 - 296 - 296 -

TOTAL 4693 1904 3869 2524 4546 1773 3690  * 2367
c s  x x x x  x s •  »  mw x  x x  a 3 X E e x x > i n 'j a a  a X S  X X

PERCENTAGE OF UNCOfiMTTED
STATE CAPITAL FUNDS 30 to 57 2 50 to 75 2

COST OF ENERGY TO MEET 1 .1  DEBT SERVICE COVE R AND PERCENT IN EXCESS OF REST THFRHAL OPTION

MILLS HILLS MILLS MILLS

1993 150 46 7. 123 17 7. 145 41 7 1 10 14 X
199 4 160 25 X 140 5 X 163 22 X 134 -

1995 169 21 7. 141 1 7 164 17 X 135 -

1996 179 - 143 - 172 - 137 -

1998 100 - 144 - 173 - 137 -

1999 101 - 145 - 175 - 139 ..

2000 102 147 176 140

NOTE: PERCENTAGE OF UNCOMMITTED FUNDS CALCULATED FROM 30 AND 50 PERCENTILE PROJECTIONS

TABLE 4 - SUSITNA: SUMMARY OF FINANCING .

•
REQUIREMENTS IN-NOMINAL TERMS 11

— rttT.MMiiii iLiminiuMiun'nT>m:ffiM*»npmitw<«wi'Awiw w m ;.Timtw,«,WM.T'l
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EXHIQTT b__ watana construction schedule

1. F E R C  Review

2. Mein Accejj Road

3. Camps and Other Site Facilities

4. Diversion 

b. Spillways

6. Construction of Main Dam

7. Power Facilities

8. Detailed Design

9. Impoundment

10. Ope ation

11. Continuous Environmental Study and Monitoring





(Constant) 
Index 

1949 - 100

Source: 

I

I_____________________

320

300 -

280 -

260 -

240 -

220 ■

200  •

100 -

50 -

1971 72 73 74 75

ENR Utilities, December 17, 1981 for 
nominal costs;

Monthly Labor Review, US Dept, of Labor 
November, 1982 for Consumer Price Index

_j_____

76 77

Yean

70 79

(N. Central) — Actual Real 

Actual Real Construction Costs (Pacific) 

(S. Atlantic) — Actual Real 

(N. Atlantic) -  Actual Rial

00 01

EXHIBIT D —  US HYDROELECTRIC PLANT CONSTRUCTION

COST INDEXES



A N N UA L C O N T R IB U T IO N  FU N D IN G  
W ITH  'GO' AND P R IO R IT Y -R E V E N U E  BONDS COST SAVINGS FROM SUSITN A INCREASING 

O VER WHOLE L IF E  OF PRO JECT

Mill Rate Cost 
Beit Thermal Option Price

TOTAL PERCENTAGE 
OF AVAILABLE STATE 
•FUNDS'(1984-1989)*

TOTAL STATE 
APPROPRIATION 

(1984 - 1989)

FINANCING

OPTION
OPTION A 

OPTION C

OPTION B 

OPTION D Dedicated

Dedicatee

EXHIBIT E 
•ENERGY COST COMPARISON 

WITH VARIOUS FINANCING OPTIONS



FINANCIAL ANALYSES



DATA10M5.011 UATANA (ON LINE 1773)- STATE FUNDS TO 17R? < »I . 4 8N>- IHFt.ATION 4Z.7X-INTEREST 10Z-CAPC0ST *3.4*7 BN t8-JAM-B3 
t i s i o t u n u t u i t t t i i H i i u i t i i t t t t c c t t t r t t t t t t t t t t i t t t u i T t K t t t i u t t i u t t t t t t t t t t t t t t t i f i t i t t t i c t H t t i t i M t i n t t i M t u i u i i i

1785 1784 1787 1788 178? 1770 1771 1772 1773 177*

CASH FI.OU SUMMARY 

■■■(tMILLION)
A

0.00

145.45

73
521

*44

ENERGY GUH 
REAL PRICE-MILLS 

INFLATION INDEX

0
0.00

122.47.

0
0.00 

177.?B 
" 0.00

0
0.00 

137.78 

"O'. 00" ~

0
0.00

1*4.05

0
0.00 

13*.81

o

0.00

177.2*

0-

0.00

187.45

33V7
50.73

202.72

---33B7"
41.40 

217.13

520 PRICE-MILLS ' 0.00 '""O’.OO ... 0700 0700 OTTTIT "0700 1 0 J . J * 1 j 3 . /4~

----- INCOME--------------------

'0.0
0.0

•

514
170

REVENUE
LESS OPERATING COSTS

0.0
0.0

0.0
0.0

"* 0 .0 
0.0

"<T."0 
0.0

07'0
0.0

oTB
0.0

0.0"
0.0

” 350.0 
25.1

453T0
27.3

517
21*

550

OPERATING INCOME
ADD IHTEREST EARNED ON FUNDS

LESS INTEREST OH SHORT TERM 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

" o;o"" 
0.0 

0.0

070'
0.0

0.0

'o.<r
0.0

0.0

070'
0.0

0.0

' J2*. 7 
0.0 

0.0

' *2577 
5.3 

20.4

371 LESS IHTEREST OH LONG TERM DEBT 0.0 0.0 0.0 0.0 0.0 0 ."o 0.0 "676 439 *7 469 • J

5*8 HET EARNINGS FROH OPENS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -11*.7 -57.0

5*8

**4
1*3

2*8

----- CASH SOURCE AND USE----

CASH INCOME FROM OPERS •

STATE CONTRIBUTION 
LONG TERM DEBT BRAUPOUNS 

UORCAP DEBT DRAUDOUHS

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -114.7 -57.0

375.7
0.0

0.0

*34.1
0.0

0.0

*37.2
0.0

0.0

* * 7. * 
0.0 

0.0

208.2
432.4

0.0

0.0 
1*4*.8 

0.0

0'.' 0 
1344'4 

0.0

0 .'O' 
757.8 

0.0

Allil

71.*

' 070 
102.0 

15.5

5*7 TOTAL SOURCES OF FUNDS 375.7 *34.1 *37.2 **7.* 8*0.8 1*4*.8 13*1.4 757.0 387.8 58.5

320
**B

240

375

LESS CAPITAL EXPENDITURE 
LESS UORCAP AND FUNDS 

LESS DEBT REPAYMENTS 

LESS PAYMENT TO STATE

375.7
0.0

0.0

0.0

*34.1
0.0

0.0

0.0

*37 .2 
0.0 

0.0 

0.0

**7.*
0.0

0.0

0.0

8*0.0
0.0

0.0

0.0

i'«'*7 8 
0.0 

0.0 

0.0

13*1.'4 
0.0 

0.0 

t ' .o

757.9
0.0

0.0

0.0

'274Y*- 
71.* 

0.0 

0 70

'"2377 
15. 5 

17.3 

' ' 0.0

1*1
2*7
***

CASH SURPLUS(DEFICIT) 

SHORT TERM PEBT 
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 

, 070 
0.0

0.0
ovo*
0.0

0.0
070
0.0

225

371

----- BALANCE SHEET------------
RESERVE AND COHT. FUND 

OTHER UORKING CAPITAL

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

52.4

38.8

57.*

*?.*

*5*
370

CASH SURPLUS RETAINED 
CUM. CAPITAL EXPENDITURE

0.0
375.7

0.0 
01 1 .8

0.0
12*8.7

0.0
1474,3

0.0 
2337.1

0.0
*002.0

0.0
53*3.5

0.0 
4301.3

070 * 
4577.7

"0 70 
4423.*

*45 CAPITAL EMPLOYED 375.7 Bit.8 1V * B . 7 1474.3 2537.1 *002.0 53*3.5 4301.3 448? 71 4730.3

*41 STATE CONTRIBUTION 375.7 PI I .8 12*0.7 1474.3 170*.5 170* .5 170*.5 170*.5 1704.5 1704.5

*42
555

55*

RETAINED EARN I NOS
DEBT OUTSTANDING-SHORT TERM

DEBT OUTSTANDING-LONG TERM

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

432.4

...o.o'
0.0 

2 0 V 7. *

......0*0
0.0

3*37.0

0.0*
0.0

*374.8

"=TT*.7 
71 .* 

*007.7__

-17370
104.8

*872.7

5*2

5*3
ANNUAL DEBT DRAUUDOUN *1782 

CUM. DEBT DRAUUDOUN *1702

0.0

0.0

0.0

0.0

a.o 

0.0 '

0.0

0.0

*08.4 

*Ofl • 4
0 H * , 3 

1272.7

754.7

20*7.8

505.0
253*.?

202.4

2757.5

*7.0

2004.5

517 DEBT SERVICE 'COVER 0.00 0.00 0.00 0.00 O'. 00 0.00 0700'" '— 0 7 8 0 ' o. ;* "OTB*"

Option A - $1.4 Bi 1 lion Drawn From Unconmitted State

Funds Available For Capital Construction 
Page 1 of 2



****** »*»*»*»*»**** t*i***i***r*tt*ttttrrtt****M«***irtut*T*t*t*rcrrtntt't*Trmt'*iimiTnrittmTmmt*(:**rTtTriYiitr*TJTTYT---
DATA10M5.D11 UATANA (ON LINE 19931- STATE FUNDS TO 1989 (*1.4 BN)- INFLATION 6117X-INTEREST 10X-CAPC0ST *3.4*7 BN ^-JAN-83 
* * > » * * * * * » * * < * » * * * * * * * * » * * » * » » * * t * t » « * * * * « * t * * * » * * * t * * * » * * : * i : *  t**.*»r. * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * *  * * *» » * *« *« < » » »»»*> **» * *

1993 1994 1997 1998 1999 2000 2001 2002 2003 TOTAL

73 
321 

*44 

520

EHERGY CUH 
REAL PRICE-MILLS 

INFLATION IHDEX 

RICE-KILLS

3387
40.2*

232.33
139.94

3387 
71 .9* 

7*8.59 

"17078*'

CASH Ft.OH SUMMARY 
■*« ( (MILLION )

3387 
47.54 

245.99 

179771'

3387
43.3*

784.41

3387
59.4*

304.53

3 J U 7 
53,81 

325.85

3387
37.45

3*8.44

5 J b / 
*9.34 

373.07

----3387
*6.51

399.18

37257
0.00

0.00

180.78 i hi.02 181,8/ 182.8/ 184.15 185.4* v.00

----- INCOME--------------------
*7*.d
29.8

i d - n y
32.4

40874
35.4

.

514
170

REVENUE
LESS OPERATING COS'S

410,4
38.0

413.1
*2.3

^  1579 4T 973 
44.2 50.4

4 23. 7 
55.1

428. 7 
60.1

6202.6 
4*3.3

317
21*
350
391

Op e r a t i n g  iNfc'dM'f 
ADD INTEREST EARHED ON FUNDS 
LESS INTEREST ON SHIRT TERM DEBT 

LESS' IHTEREST ON LOHO TERM DEBT

'***; 2' 
3.7 

32.* 

447 .4

...S7371'
4.3

*2.8

*4577

373.T  
4.8 

*3.2

37178"
7.3

*2.4

570.2
0.1

*1.9

54 9./ 
0.9 

*1.5

54U.9
9.7

*1.3

068.4
10.6

*1.7

568.7 
11.6 

*2.4

575V.3 
80.5 

390.1

*43.4 *41.3 *38 .7 — ‘ *547 0' * 52.9 4*9.5 4*0.8 Svjv. i

3*8 NET EARNINOS FROM OPERS -50.1 70.9 73.1 75.4 78.2 81.2 84.5 88.0 92.0 *19.7

3*8

**4
1*3

2*8

----- CASH SOURCE AND USE----

CASH INCOME FROM OPERS • 

STATE CONTRIBUTION '
LOHO TERM DEBT DRAUDOUNS 

UORCAP DEBT DRAUDOUNS

-30.1 70.9

" o'. o 
0.0 

2*.4

73 ,1 75.4 78.2 81.2 04.5 88.0 92.0 *19.7
0 .0 

94.4 

7.7

0.0 
0.0 

10.5

0.0
0.0

11.2

070
0.0

10.2

"070
0.0
9.9

0, O’ 

13.5

0.0
0.0

1*.*

0.0
O.'O
15.3

1V 0 * .' 5 " 
5006.6 

224.2

5*9 TOTAL SOURCES OF FUNDS 5*. 3 93.5 83.4 04.8 00.4 91.1 98.0 102.4 107.3 7555.0

520
**8
240
393

LESS CAPITAL EXPENDITURE 
LESS UORCAP AND FUHDS 
LESS DEBT REPATMENTS 
LESS PAYMENT TO STATE

27.3
7.7
19.0

29.* 
2*.4 
22. 1

31.5
10.5 
2*.3

.33.7
11.2
24.0

34. 1 
10.2 
29.4
~o;o

“3d. 1 
9.9 

37.4
"070

*173
13.5
35.4

14.4
39.2

"'"T773"'
15.3
*3.1

"Z93370"'
224.2
289.2

0 > 0 0 • 0 0.0 0.0 '070' • "070 'O.'O '" 070

1*1

2*9
***

CASH SURPLUS(OEFICIT> 
SHORT TERM DEBT 
CASH RECOVERED

0.0
0.0
0.0

19.3
0.0
0.0

17.3
0.0
0.0

15.1

c.o
0.0

12.0

O.'O
0.0

10.2
O.'O
0.0

7.4

... “0.0*
0.0

4.7 
' 0.0 " 
0.0

1.6 
— O'. 0 ' 

0.0

88.6
----070""

0.0

225

371

*3*
370

*45

----- BALANCE SHEET------------
RESERVE AND CONT. FUND 

OTHER WORKING CAPITAL 

CASH SURPLUS RETAINED 
CUM„ CAPITAL EXPENDITURE

CAPITAL EMPLOYED

42.7 

SI .9 

0.0 
4451 .0

■ ■■Min (111

4745.5

48.* 

70.8 

19.3 
A * no. 4

ft • *• w r m
AK3P.9

7*.7 

73.0 

34.4 
4711.9

4H90.2

81.5 00.9 

79.4 02.2 

51.7 4*.5 
47*5.4 4781.7 

niiuant.i.i. ■!'*■■■■■

4958.7 7017.2

97.1 

03.9 

74.7 
4020.:i

7074.0

1 0 5 .;
08 a

82.3 
4841 .4 

■■■■■■■■

7130.3

115.6 

93.3 

87.0 
6905.7 

«■•■■■■■ ■ 

7201.4

126.2 124.2 

90.0 98.0 

80.'4'' 00 74 
6953.0 6953.0 

■■■•■*• ■■•■■■■■ 

7745.8 7265TB

*41

*42
555

53*

STATE CONTRIBUTION 
RETAINED EARNINGS 
DEBT 0UTSTAHD1NG-SH0RT TERM 

DEBT OUTSTANDINO-LONO TERM

190* .5 

-223.0 
11*.4 

*970.2

1904.5 
-157.9 
139.7 

*9*0. 1

1904.5
-79.0
1*9.7

*923.0

1904.5

-4.2
140.9

*897.0

1904.3

74,0
171.1

*847.4

1904.5
155.2
101.0

4P35.7

1904.5

239.7
194.5

*799.4

190*.5 
"'327.7 

200.9 

*760.5

1904.5 
~ * 19.7' ' 
224 .2 

*717.4

1904.5 

""’*1917" 
224 .2 

*717.4

3*2

5*3
319'

ANNUAL DEBT DRAUUDOUN *1902 

CUM. DEBT DRAUUDOUN *1902 

DEBT SERVICE COVER

*1.4

20*4,0

0.04

0.0

28*4.0

1.10

0..0 

28*4.0 

1 .10

0.0 

. 20*4.0 

1.10

0.0 

7(144.0 

I .10

0.0 

28*4.0 

1 .10

0.0 

20*4.0 

1. 10

0.0 

28*6.0 

' * 1710

0.0 

28*6.0 

..r;vo

20*6.0

20*4.0
.... o 71* V '

Option A — Page -2 of 2



X t t t t l t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t f t t t t t t t t x t t t t t t t t t t t t t t t t t t t t t t t t t t x t t t t t t l t t f t t t t l t t l f t l t t t t t t t l l t l

DATA 10H3.D11 UATANA_(OM LINE..1993).- STATF. FUNDS JO . 1989 .{ »I ,8 PH)- INFLATION AX 17X-INTEREST 10X-CAPC0ST «3.A47 PH 8-JAN-83 
t t i t i x x t t x t t i t i t t t t j t t T t t t t t t t t l t l f t t i t t t t t t t i i t ' t t t f t i t t t t t t t t t t i i x t s t i t t t t t z i t t i t t t i l t i x i i t i i t Y t t t x t i i t x t t i i i x i i x t i i ' i i T r i T i i ' l ' i '

1905 1984 1987' 1988 19B9 1990 ■1991" T9 92'” - “ 1793- •- 1974- '

CASH FLOU SUMHARY

73

321
44i
320

ENEROY GUH 

REAL PRICE-MILLS 

IHFLATlM'"INDEX 
PRICE-MILLS

0

0.00

1 & 7 1 Y  
0.00

0

0.00 

" 129'.'98 
0.00

mum
0

0.00

()HILLION)»"*“
0 0 

0.00 0.00

0

0.00

0

0.00

0

0.00

3387

50.93

3387 

41.40

137.78
0.00

144.03
0.00

134.81
0.00

145.43
0.00

“177.24
0.00

IR9.43
0.00

202.92
103.34

' 217713' 
133.74

31 & 

170

----- INCOME--------------------
REVENUE

LESS OPEKATIMO COSTS

0.0

0.0

0.0

o._o

c.o

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

330.0

25.1

453 .0 

27.3

517

214
330
391

OPERATING INCOME 

ADO. INTEREST EARNED IlN FUNDS 
LESS T h'TER'EST 'ON SHORT TERM DEBT 
LESS INTEREST ON LONG TERM 0E8T

0.0 

0.0 
T 7 V  
0.0

0.0

0.0

0.0 

0.0 
" ' "0 .'fli 

0.0

0.0

0.0

0.0 

0.0 
- ■o;<r 

0.0

0.0

0.0

0.0

0.0

0.0

0.0

374.9

0.0

423.7 

5 • J
0.0
0.0

0.0
0.0

0.0
0.0

OTO"
0.0

070"
0.0

0.0
357.3

“12.4
384.9

340 HET’EARNINGS* FROM 'OPERS----  ' " ~ 0.0 0.0 0.0 0.0 0.0 ' OTO " OTO U . V -J2. J ul .4

348
444

143

248

----- CASH SOURCE AND USE----

CASH'INCOME FROM "OPERS' "' ' 
STATE CONTRIBUTION 

LONO TERM DrBT DRAUDOUNS 

'Do r c a p ' b E'bt d r a V dOu n S "

'" OTO' 
434.) 

0.0

"O'.O "' 
447.4 

0.0"oTo '
0.0

373.7
0.0

0.0 
437.2 

0.0 

o . o ""

0.0
87.7.4

13.3

0.0 

14u2.9

.... o"*r
• 0.0 

1273.3

OTO-
0.0

N82.9

■=72'."T
0.0

320.7

31.4
0.0

8.3
0.0 0.0 O.O- “6.0 "0 .0 0 .0 9174 13.3

349 TOTAL •'URCES OF FUNDS 375.7 434.1 437.2 447.4 R40.B 1402.9 1273.5 802.9 387.8 33.4

320

448

LESS CAP AL EXPENDITURE 

LESS .UORCAP AND FUNDS

373.70.0 434.10.0 437.20.0 447.40.0 840.80.0 1402.9 . 0.0 1273.30.0
' O .'O 0.0

802.90.0 294.4

91.4

23.7

13.5240
393

LESS DEBT REPAYMENTS 
LESS PAYMENT TO STATE

0.00.0 0.0 0.0 0.0 0.0 0.00.0 0.00.0 0.00.0 0.00.0 0.00.0 14.30.0
141
249

444

CASH SURPCUSIDEFICIT) 
SHORT TERM DEPT 

CASH RECOVERED

0.00.00.0
0.00.00.0

0.00.00.0
0.00.00.0

0.0
o.v0.0

" 0.0 0.0 0.0
"  O.'O 0.0 0.0

• O'.O' 0.0 0.0
'O.'O '• 0.0 0.0

---- O.'O0.00.0
223

371
434

370

443

----- BALANCE SHEET-----------

RESERVE AND COMT. FUND 

OTHER VOP.IMO CAPITAL 
CASH SURPLUS RETAINED 

CUM. CAPITAL EXPENDITURE

CAPITAL EMPLOYED

STATE COHTRIBIJTKN 
RETAINED EARN INP5 

DEBT OUTSTANDING-SHORT TERM 
DCBT OUTSTANDING-LONG TERM

0.00.00.0
373.;’

aaaaar. a*

373.7
n ■rimirr.it

0.0 0.0 0.0 
811.8 

«.' ■ .!■ Il.l.'.f.m i . q
■ ..M.I.U.I.

0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.p 0.0 0.0 0.0 0.0 0 . V 0.0 0.0
1240.9 1494.3 23"7.1 3940.0 3713.3

•inaaaaav av a a a m a  awaaanr.ll nilimaaa mmmtimumm
1248.9 1494.3 2337.1 3940.0 5213.5

■ .*■■■..■■ ..‘I .Ui.i* R.*r. ■■■■ ■■■«■■.!■ Mt>. ....lull

0.00.00.0
4094.4

araaaaaa

6 0 9 6 .A
t. r. a a a a a a

52.4 57.4 
30.0' '49.4 ' 
0.0 0.0 

4392.8 4418.5
aaaaaaaa aaaaraaV''

4484.1 4525.3
aaaaaaaa aaaaaaaa

44 I 
442 

333 
534

373.7
0.0

0.0
0.0

811 . 8 
0.0 

0.0 

0.0

1240. ' 
0.0 0.0 
0.0

1494.3
0.0

0,0
0.0

2323.0
0.0

0.0

13.3

2323.11
0.0

0.0

1414.3

2323.0
0.0

0.0

'24P9.7

'" 2323 .'0 
0.0 

0.0
" '3372.4'

2323.0 
-37.3 

91.4 

"'390173” "
2523.8

-0.7

104.0
'309r.'V"

342

343 
319

ANNUAL DEBT DRAUUDOUN 1)902 

CUM. DEBT DRAUUDOUN 41902 
DEBT SERVICE COVER

0.0

0.00.00
0.0

0.00.00
0.0

0.00.00
0.0

0.00.00
8.4

8.4 0.00
P44.9 
055.3 
0.00

718.3

1574.00.00
443.5 

2039 ;'5 0.00
142.0 “ 720175 
0.91

3.8 

”2 2 0 5 74—  
1.04

Option B -- $1.0 Billion Drawn From Uncommitted State 

Funds Available For Capital Construction 
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• • • -   •
I t U H U I U t l t M S t l l t t t t t l C t t f t t a t t t m t t t t U M t t t t t t t t M t l l H i t l t t t t t t l t t t t t t t t t t d t n t f U t t l t l l U l t t m t l M U U t t t t t l d t t l t l l  

DATA10M5.D11 UATANA (ON LINE 19931-41:4 AN STATE FUNDS (PER 30X SCHED)- IHFI.AIION 4117X-INTEREST 10X-CAPC0ST 43.4*47 8-JAN-B3_

1985 1984 1987 19BB 1989 "' 1990 *1991 • 1992* 1993 1994

CASH FLOU SUMMARY

* » ■ ( 4 HI Cl. I OH )'• ■
. . . . . . . . . ■ —  — — ... * ' ■ '■ ■■ - ■

73 ENERGY GUH 0 0 0 0 0 0 0 0 3387 3387

521 REAL PRICE-MILLS 0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 50,93 41.40
4 44 In f l a t i o n  i n d e x 122 ~42 fj9 ,’9B '} 37,70’ 144.05 1 GV.Sl'" lA If.TS ’ ' m m — TB9~?5* "TOST? 2---- 2T7TT3
520 PRICE-MILLS 0.00 0.00 0.00 0.00 0.00 0.00 0 .0 0 0 .0 0 103.34 133.74

 INCOME-------------  -
SI4 REVENUE

170 I.ESS OPERATING COSTS

517 OPERATING INCOME 

714 ADD INTEREST EARNED OH FUHGS 
350 LESS INTEREST ON SHORT"TERM DEBT
391 LESS INTEREST ON LOHG TERM DEBT

540 I'FT'EARNINCS'FRTIM OPERS

 CASH SOURCE AND USE-----

548 CASH INCOME FROM OPERS
444 STATE CONTRIBUTION

143 LONO TERM DEBT DRAUDOUNS

248 UORCAP DEBT DRAUDOUNS

349 TOTAL SOURCES OF FUNDS *

320 LESS CAPITAL EXPENDITURE 

440 LESS UORCAP AND FUHDS 

240 LESS DEB f REPAYMENTS 
393 LESS PAYMENT TO STATE

141 CASH SURPLUS!DEFICIT )
249 SHORT TERM DEBT 

444 CASH RECOVERED

0.0
0.0

0.0
0 . 0
0.0
0 . 0

0.0
0.0

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

0.0
0.0
0.0
0.0

0.0
0.£

0.0
0.0

"OTO"
0.0

0.0
0^0

0.0
0.0

"OTO"
0.0

0.0
0^0

0.0
0.0

•OTO”
0.0

350.0

25.1

453.0

27.3

324.9

0.0

424 .9

425.7 

5.3 
“ 1971“ 
454.4

 BALANCE SHEET-----------

225 RESERVE AND CONT. FUND 

371 OTHER UORNI NO CAPITAL 
454 CASH SURPLUS RETAINED 

370 CUM. CAPITAL EXPENDITURE

445 CAPITAL CMPLOYED

441 STATE CONTRIBUTION
442 RETAINED EARNINGS

553 DEBT OUTSTANDING-SHORT TERM
554 DEBT OUTSTANDING-LONG TERM

542 ANNUAL DEBT DRAUUDOUN 41907
543 CUM. DEBT DRAUUDOUN 41902 
319 DEBT SERVICE COVER

•• - " O'.O0,0 0.0 0.0 0.0 070 v.v 0.0 -1U U .0 '-42.U

0.0
804.8

0.0

0.0 
413.3 

0.0

0.0

0.0
475.3

0.0

0.0
115.4

0.0

0 ■ 0 
0.0 

521.8 
0.0 '

0 , 0

0.0

1453.8

0.0 
•o.O 

1329.4

D . O
0.0

944.4

' -l'OO.O—  
0:0 

394.4

' -4278 " 
0.0 

85.3
0.0 0 ■ 0 0.0 0.0 OTO 070 91. 4* ”----1575

804.8 413.3 475.3 115.4 521.0 1453.8 1329.4 944.4 387.8 57.9

373.3

0.0

0.0
0.0

390.5

0.0
0.0
0.0

309.2

0.0
0.0
0.0

390.9

0.0
0.0
0.0

811.8

0.0
0.0
0.0

1453.8

0.0
0.0
0.0

1329.4 

0.0 
' 0.0 

0.0

944.4

0.0
0.0
0.0

294.4

91.4
070'
0.0

25.7 / 

15.5
re. 8 
0.0

433.5
0.0

0.0

22.8
0.0

0.0

84.1
0.0

0.0

-275.5
0.0

0.0

-290.0
0.0

0.0

0.0
0.0

0.0

0,0
0.0

0.0

OVO
0.0

0.0

070'
0.0

0.0

0.0 ' 
0.0 

0.0

0.0

0.0
454.4

373.3

0.0 

0 . V 

479. 4 

',43.8

0.0

0.0
545.5
1153.0

0.0

0.0
290.0

1543.9

0.0

0.0
0.0

2355.7

0.0
0.0
0.0

3R09.4

0.0

0.0
0.0

5138.8

0.0
0.0
0.0

4083.2

52.4

30.0
0.0

4379,4

57.4
49.4 
0.0

4405.3

r.29.9
• a a a a a a a

804.8
23.1

0.0
0.0

1343.2
a a.iaa * ,i«

1220.1 
23.1 
0.0 
0.0

1710.5
r n a n a a a a

1495.4
23.1

0.0
0.0

1033.9
a i a a a n  a

1 HI 0.8 
23.1 

0.0 
0.0

2355.7
ri a i. a ii a a a

1810.8 
23.1

0.0
521.0

3009.4 5138.0
a a a a a a a  a n a a r a a a

1010.8 ’ 1810.0 
23.1 23.1 

0.0 0.0
1975.5 3304.9

4003.2
a a a a a a a a  a

1010.tf 
23.1 
0.0

4249.3

4471.0 4512.1
a a a a a a a  a a a a a a a a

iOlO.8 1010.8 
-74.9 -119.7 

91.4 104.0 
4445.7 4714.2

0.0
0.0

0.00

0.0
0.00,0

0.0
0.0

0.00

0.0 
. 0.0 
0.00

337.0
337.0 
0.00

077.4
1214.4

0.00

750.0

,944.7
0.00

498.0
2442.4

0.00

195.3 
2450.0 ' 

0.74

39.3
2497.2

0.07

O p t i o n C —  $1.4 B i l l i o n  D e d i c a t e d From

Permanent Fund Income 
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DATA 1 OHS • D 11 UATANA (CN LINE 19931-11.4 BN STATE FUNDS ( H R  303! SCHF.Dl- INFLATION AX, 7Z-INTEREST 10X-CAPC0ST »3.6<7 B-JAN-83

1991 I 99A 1997 1998 1999 2000 2001 '2 0 0 2 ' 2003 TOTAC-

73 ENERGY GUH 

521 REAL PRICE-MILLS 

446’INFLATION INDEX 
520 PRICE-MILLS

CASH FLC1U SUMMARY 
<((MILLION)*

 INCOME-----------
51A REVENUE
170 LESS OPERATING COSTS

517 OPERATING INCOME 

214 ADD INTEREST EARNED ON FUNDS 

550 LESS' INTERESt'OH SHORT TfftHTEBT 
391 LESS IHTEREST OH LOHG TERM DF.PT

54 8  n e t  E a r r in g s  f r o m  Op Er's '

 CASH SOURCE AND USE-
548 CASH INCOME'F'ROM'"'OPERS'" 
44A STATE CONTRIBUTION 

143 LONG TERM DEBT DRAUDOUNS 
248 NORCAP DEBT DRAUDOUNS

549 TOTAL SOURCES OF FUNDS

320 LESS CAPITAL EXPENDITURE 

448 LESS UORCAP AND FUNDS • 

2A0 LESS DEBT REPAYMENTS 
395 LESS PAYMENT TO STATE

141 CASH SURPLUS(DEFICIT) 
249 SHORT TERM DEBT 

444 CASH RECOVERED

 BALANCE SHEET — .....

225 RESERVE AND COHT. FUND 
371 OTHER UORNING CAPITAL 
454 CASH SURPLUS RETAINED 
370 CUM. CAPITAL EXPENDITURE

465 CAT1TAL EMPLOYED

461 STATE CONTRIBUTION
462 RETAINED EARNINGS

555 DEBT OUTSTAIIDIHO-SHORT TERM 

554 DEBT OUTSTANDING-LONG TERM

542 ANNUAL DEBT DRAUUDOUN 419B2

543 CUM. DEBT DRAUUDOUN 11982 
519 DEBT SERVICE COVER

3 3 8 7

6 0 . 2 4

3 3 8 7

6 9 . 3 2

3 3 8 7

6 5 . 1 3

3 3 8 7  

61 . 0 9

3 3 8 7

5 7 . 3 5

3 3 8 7

5 3 . 8 7

3 3 8 7

5 0 . 6 5

3 3 8 7

4 7 . 6 9

3 3 8 7

4 4 . 9 6

3 7 2 5 7

0 . 0 0

2 3 2 . 3 3

1 3 9 . 9 6

P 4 R . 5 V

1 7 2 . 3 3

2 6 5 . 9 9

1 7 3 . 2 5

7 R 4 . 6 I

1 7 3 . 8 7

3 0 4 . 5 3

1 7 4 . 6 5

3 2 5 . 8 5 " 

1 7 5 . 5 5

3 4 8 . 6 6

1 7 6 . 6 0

“3 7 3 . 0  7  

1 7 7 . 9 2

3 9 '9 . 1 8  

1 7 9 . 4 6

' 0 . 0 0  

0 . 7 0

4 7 4 . 0

2 9 . 8

5 8 3 . 7

3 2 . 6

5 8 6 . 7

3 5 . 6

5 8 8 . 9

3 8 . 8

5 9 1 . 5  

4 2 . 3

5 9 4 . 5

4 6 . 2

5 9 8 . 1  

5 0 . 4

6 0 2 . 6

5 5 . 1

6 0 7 . 8

6 0 . 1

6 0 3 0 . 7

4 4 3 . 3

4 4 4  . 2

5 . 7

5 5 1 . 1  

6 . 3

5 5 1 . 2  

6 . 8  

38.'4 

4 4 9  .0

5 3 0 . 1  

7 . 5  

' ' 3 7 7 8  

4 4 6 . 8

5 4 9 . 2  

8 . 1

■J7 7 4 '

4 4 4 . 3

5 4 8 . 3

8 . 9

5 4 7 . 6

9 . 7

5 4 7 . 5

1 0 . 6

5 4 7 . 7

1 1 . 6

5 5 8 7 . 4

8 0 . 5

2 9 . 2

•4 5 2 . 9

3 7 . 8  

4 5 1 . 0

3772
4 4 1 . 6

3 7 . 2  

4 3 8 . 7 4 3 5 . 4

3 0 . 7  

4 3 1  .8

3 5 0 .'5 ' 

4 8 7 1 . 0

- 3 2 . 2 6 8 . 5 7 0 . 6 7 3 . 0 7 5 . 6 7 8 . 4 8 1 . 5 8 5 . 0 8 8 . 8 4 4 6 . 4

- 3 2 . 2

0 . 0

7 8 . 2

6 8 . 5

0 . 0

0 . 0

7 0 . 6

0 . 0

0 . 0

7 3 . 0

0 . 0

0 . 0

7 5 . 6

0 . 0

0 . 0

7 0 . 4

0 . 0

0 . 0

8 1 . 5

O.'O

' o . o

8 5 7 T

0 . 0

0 . 0

8 8 . 0

0 . 0

0 . 0

4 4 6  .4 

1 8 1 0 . 8  

4 8 0 9 . 1

7 . 7 2 4 . 6 1 0 . 5 1 1 . 2 • 10'. 2 9 . 9 1 3 . 3 1 4 . 4 1 5 . 3 2  2 '4 .2

5 3 . 7 9 3 . 1 8 1 , 1 8 4 . 2 8 5 . 7 0 8 . 3 9 5 . 0 9 9 . 4 1 0 4 . 1 7 2 9 0 . 5

2 7 . 5

7 . 7

1 8 . 4

0 . 0

2 9 . 4  

2 4 . 6  

2 1  .3 

0 . 0

3 1 . 5

1 0 . 5  

2 3 . 4

0 . 0

3 3 . 7  

1 1 . 2

2 5 . 7  

0 . 0

3 6 . 1

1 0 . 2  

2 8 . 3

0 . 0

3 8 . 6

9 . 9

3 1 . 1

0 . 0

4 1 . 3  

1 3 . 5  

’ 3 4 . 3 ' 

0 . 0

4 4 . 2

1 4 . 4

3 7 . 7 '

0.0

4 7 . 3

1 5 . 3  

X I  . T

0 . 0

6 7 3 4 . 9

2 2 4 . 2

2 7 8 7 4

0.0

0 . 0

0 . 0

0 . 0

1 7 . 8

0 . 0

0 . 0

1 5 . 7

0 . 0

0 . 0

1 3 . 5

0 . 0

0 . 0

1 1 . 2

0 . 0

0 . 0

8 . 7

0 . 0

0 . 0

6 . 0

0 . 0

0 . 0

"  3 . 1 " 

0 . 0  

0.0

0.0
0.0
0.0

5 3 '.' 0  * 

0 . 0  

0.0

.4 2 . 7  

5 1 . 9  

0 . 0  

6 4 3 2 . 8

j a a a a a a a

6 5 4 7 . 4

6 8 . 4

7 0 . 8

1 7 . 8  

6 4 6 2 . 3

6 6 1 9 . 2

7 4 . 7  8 1 . 5  

7 5 . 0  7 9 . 4  

3 3 . 5  4 7 . 1  

6 4 9 3 . 8  6 5 2 7 . 5

n u a a a a a a  a a a a *. a  •* a

6 6 7 7 . 0  6 7 3 5 . 5

0 8 . 9

8 2 . 2

5 8 . 3

6 5 6 3 . 5

a k  a r a 1 .1 . a
6 7 9 2 . 9

9 7 . 1  1 0 5 . 9  

8 3 . 9  8 8 . 6  

6 7 . 0  7 3 . 0

6 6 0 2 . 1  6 6 4 3 . 4

. r a n a a a a  a a a a a a a a

6 8 5 0 . 1  6 9 1 0 . 9

1 1 5 . 6  

"9 3 . 3  

7 6 . 1

6 6 8 7 . 6

a r a a a a a a

6 9 7 2 . 6

1 2 6 . 2  1 2 6 . 2

'9 8 . 0 .......“ 9 0 . 0

7 6 . 1  7 6 . 1  

6 7 3 4 . 9  6 7 3 4 . 7

«■»•<>■«■ b m '»*»"■ • ■ *
7 0 3 5 . 2  7 0 3 5 . 2

1 8 1 0 . 8  

- 1 5 1 . 9  

1 1 4 . 6  

4 7 7 3 . 9

1 8 ) 0 . 8

- 0 3 . 4

1 3 9 . 2

4 7 3 2 . 6

1 8 1 0 . 0

- 1 2 . 7

1 4 9 . 7

4 7 2 9 . 3

1 8 1 0 . 0

6 0 . 2

1 6 0 . 9

4 7 0 3 . 5

inio .8
1 3 5 . 0

1 7 1 . 1  

4 6 7 5 . 2

ip.io.a
2 1 4 . 2

1 8 1 . 0

4 6 4 4 . 1

I'OIO.'P

2 9 5 . 0

1 9 4 . 5

4 6 0 9 . 0

■"leio'.o
3 0 0 . 7  

2 0 0 . 9  

4 5 7 2 . 1

1 8 1 o ;'o
4 6 9 . 5  

2 2 4  .2 

* 4 5 3 0 . 3

1 8 1 0 . 8  

4 6 9  .5 

2 2 4 . 2  

4*53’o*. 3* '

3 3 . 6

2 7 3 0 . 9

0 . 0 9

0 . 0  

2 7 3 0 . 9  

1 . 1 0

o'.o
2 7 3 0 . 9

1 . 1 0

0 . 0

2 7 3 0 . 9

1 . 1 0

0 . 0

2 7 3 0 . 9

1 . 1 0

0 . 0  

2 7 3 0 . 9  

1 . 1 0

0 . 0

2 7 3 0 . 9

1 . 1 0

0.0
2 7 3 0 . 9

1 . 1 0

0.0 
2 7 3 0 . 9' " 

1 . 1 0

2 7 3 0 . 9

:'7'3 0 “ 9'"

o.op
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t t t i t t t t t t t t t t i t  i t t t t t t i t t t t t t t t t t t t x r t t t t i t t i t t r t t t t t i t t t i x T t t r t t t t t t v t x t t t t t t t t t t t t t t t t t t t t t  »*

DATA10H3.D11 UATANA (ON LINE 19931-11.8 AN STntr. FUNDS (PER 30X SCHED1- INFLATION 6 X 17X-J NTERF.ST IjlX-CAPCOST _t3.‘ Bj-JAH-83

1985 1986 1987 1988 1989 '1 9 9 0 "1991 1992 ----- T993” ” 199 4 '

CASH FLOU SU'IKARY
'»'»'■( (MILLION 1 ‘dim -’■ - —--------- .. — - *■—

73 ENERGY GUH 0 0 0 0 0 0 0 0 33B7 3387
321 REAL PRICE-MILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

r>o~oV) 61.60
466 i NFLATI OH INDEX " 122.62 129.98 137.78 146.05 iS V io i i 65•65 TT7T24" “ 1T9763" ~T0?792------2T77H'
520 PRICE-MILLS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 103.34 133.76

--- - - IH C dM E — -------------- - - - - - - - • •• —  -- ------ ------ --------------
316 REVENUE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 350.0 453.0
170 LFSS OPERATING COSTS 0.0 0.0 0.0 0.0 OjO 0.0 0.0 0.0 25.1 27.3

517 OPERATING INCOME 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 324.9 425.7
214 ADD INTEREST EARNED OH FUNDS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
550 LEGS INTEREST OH SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 070” 0.0 ' ’1-077
391 LESS IHTEREST OH LONG TERM DFBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 340.7 369.8

548 NEt EAR^fN3S FROM OPERS © o O © O.'O 070 ' 070" 0.0 0.0 0.0 -15.2 50. 4

---------CASH SOURCE AND USE-------
548 CASH INCOME "FR0M”0PERS' 0.0 0.0 0.0 ' oTo" 0.0 “ O.o" ----------<rro" ~  870 "“ TrSTT" 50.4“  '
446 STATE CONTRIBUTION 806.8 413.3 473.3 532.1 156.4 0.0 , *0.0 0.0 0.0 0.0
143 LONG TERM DEBT DRAUDOUNS 0.0 0.0 0.0 0.0 0.0 273.1 1259.3 867.3 311.6 0.0
248 UORCAP DEBT DRAUDOUNS 0.0 0.0 o'.o' 0.0 o 76 .......... o'.o 0.0' --- 670- 9T7T"-----1575"

349 TOTAL SOURCES OF FUNDS 806.8 413.3 475.3 552.1 136.4 1275.1 1259.3 867.3 387.8 65.9

320 LESS CAPITAL EXPENDITURE 373.3 390.5 JT9.2 390.9 768.1 1390.1 1239.3 B67.3 296.4 23.7

448 LESS UORCAP 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 ~o;6 ' T 3 ‘. 6
393 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 SURPLUS(DEFICIT) 433.5 22.8 86. 1 161.2 -611.7 -115.0 O.'O '" 0.0 "” 0.0" -----11'. 1
249 SHORT TERM DEBT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C 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 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.6 37.4

371 OTHF.R U0RK1NG CAPITAL 0.0 0.0 0.0 0.0 0.0 O.'O 07 0 O . 'O ' '38.'8 ' ""49'. 4
454 CASH SURPLUS RETAINED 456.6 479.4 565.5 726.7 115.0 0.0 0.0 0.0 0.0 11.1
370 CUM. CAPITAL EXPEND!TURF 373.3 763.8 1133.0 1543.9 2312.0 370.;.) 4961 .4 5820.8 6125.2 6150.9

■ a ftasj.iii.i .1 j a u j inia .JIUtf'l ... au'i-ia tMit u  t.J.JBii.la .1 1 J 'J 1 ( > 1 ■ a a a a a a a ■a a a a ■'■ a a a a a a a a a

465 CAPITAL EMPLOYED 829.9 1243.’ 1718.5 2270.6 2427.0 3702.1 4961 .4 5D20.B 6216.5 6260.8

■ a a a a a a a ■ «..■■■>■ . . . . . . . . ai.aai.ai/a a i . a a a a a a ■ r r n i i i ' n tin r  a * a a n 1g r«■l..
461 STATE CONTRIBUTION 006.8 1220.1 1695.4 2247.5 2403.9 2403.9 "2403.9 "2403 "O' 240379“ ” 240379

462 RETAINED CARNIHGS 23.1 23. 1 23.1 23.1 23. 1 23. 1 23. 1 23.1 7.9 58.3

535 DEBT OUTSTANDING-SHORT TERM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 106.8

554 DEBT OUTSTANDING-LONG TERM 0.0 0.0 0.0 0.0 0,0 1275.1 2334.4 3401.8 371374 3699.7

54? ANNUAL DEBT DRAUUDOUN 41982 0.0 0.0 * 0.0 0.0 0.0 769 .7 710.5 457.3 133.6 0.0
543 CUM. DEBT DRAUUDOUN 11982 0.0 0.0 0.0 0.0 0.0 769.7 1480.3 1937.6 209172" ' 2091.2

519 DEBT SERVICE COVER 0.00 0.00 0.00 O..IO 0. 00 0.00 0.00 0.00 0.96 1.10

Option D -- $1.8 Billion Dedicated From

Permanent Fund Income 
Page 1 of 2



DATA10M5.DU UATANA (ON LINE 1993>-*1.8 BN STATE FUNDS (PER 30X SCHEDl- IHFl.ATION 4X 17X-INTEKEST 10X-CAPC0ST «3.4<7 8-JAN-Q3 
1 11 $ l X i  1 f t  11 f t t tt t i l  t l x  t f it z t t x  1 1 1  t t t t t t x z t  t t i t  t .1 T i l l  1 1 t l *  ti l * 1 $  tt ttt.lt t f t  t tt It tl t i l  t i t  t t t t t  t t t t t  t t l  t i t  11  lV« t t t t t x  t't't I *»

199: 1994 1997 1998 1999 2000 2001 2002 2003 TOTAL

73 ENERGY GUH 

521 REAL P iICE-NILLS 

466 'INFLATION INDEX 
320 PRICE-MILLS

CASH FLllU SUMMARY 
**»<! MILL ION)"***"

33B7 3387 3387 3387 3387 3387

38.OB 34.31 51.39 48.34 . 45.52 42.89

232.33 248.59 245.99 284.41 3 04'. 5 2" 325.8!;'
131.94 133.32 134.49 137.57 1.18.41 139.77

3387 3387 3387 37237

40.44 38.24 34.19 0.00

34874 '?  3 7 3 . 0 7 1 9 9 . 1  B—  "O.'OO
141.08 142.44 144.44 0.00

 INCOME--------------------
514 REVENUE

170 LESS OPERATING COSTS

517 OPERATING ’ 1E 

214 ABO INTER 'ARMED ON FUNDS 

550 LESS INTERESl _W SHORT TERM DF.BT 
391 LESS IHTEREST ON LONG TERM DEBT

348 NET FARMINGS FROM OPERS

 CASH .SOURCE AND USE----
548 CASH INCOME FROM OPERS 
444 STATE CONTRIBUTION

143 LONG TERH .lEflT DRAUDOUNS
248 UORCAP DFB1 DRAUDOUNS

549 TOTAL SOURCES OF FUNDS

320 LESS CAPITAL EXPENDITURE 

448 LESS UORCAP AND FUNDS 

240 LESS DEBT REPAYMENTS 
393 LESS PAYItC>T 10 STATE

141 CASH SURPLUS!DEFICIT}
249 SHORT TERM DEBT 
444 CASH RECOVERED

 BALANCE MEET-----------

223 RESERVE AND CUNT. FUND 

371 OTHER UORKING CAPITAL 
454 CASH SURPLUS RETAINED 
370 CUM. CAPITAL EXPENDITURE

445 CAPITAL EMPLOYED

441 STATE CONTRIBUTION
442 RETAINED EARNINGS

535 DEBi OUTSTANDING-SHORT TFRN 

354 DEBT OUTSTANDING-LONG TERM

542 ANNUAL DEBT DRAUUDOUN H 9 0 2
543 CUM. DEBT DRAUUDOUN 1198? 
3)9 DEBT SERVICE COVER-

457.0 

29.8

439.0

32.4

442.9

35.4

443.9

38.8

449.3 

42. .4

473.4

44.2

477.8

50.4

483.2

55.1

489.2 

40. 1

5040.9

443.3

427.2 424.4 427.4 4 27.1 427.1 427.1 427.4 428.1 429.2 4597 .5
5.7 4.3 4.8 7.5 8.1 8.9 9.7 10.4 11.4 80.5

Y< II 10.8 12.4 12'. 7 13.4 14 .1 15.'2 111 B 1878'---- 13579
348.5 347.0 345.3 343.5 341.5 339.3 354.9 354.2 351.3 3957.3

'5 3'.'4 34.9 54.4 '58.'4 '"■40,4 — 1 2 . 1 ■""4570— 17 77 70.4
... 5BV<9—

53.4 54.9 54.4 58.4 40".'4 " a'g'.T ' T5Ttf~- 1 7 7 7 7071 58479
0.0 0.0 0.0 0.0 C .0 0.0 0 / 0 0.0 0.0 2403.9

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3713.4

7.7 24.4 10.5 '11.2 10.2 "T3T5 • " TT7I—----- TS73'-----22172' '"

41 . 1 79.4 47.1 49.4 70.4 72.5 70 . 5 8 2._} 84.0 4924.3

27.5 29.4 31.5 33.7 34.1 30.4 41.3 44.2 47.3 44GO. 4

7.7 74,4 10.3 11 .2 10.2 9.9 13.5 14.4 15.3 224 .2
15.0 14.4 18.2 20.0 22.1 24.3 24.7 29.3 '32.3 * 218 .* 1
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10.8 8.9 4.9 4.4 2.3 -0.2 -2.9 -5.8 -0.9 3.4
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

42.7 40.4 74.7 01.3 88.9 97.1 105.9 115.4 124.2 124.2

31.9 70.8 73.0 79.4 82.2 03.9 00.4 93.3 98.0 90.0
21.9 30.8 37.7 42.3 44.4 44.4 41.4 35.4 24.7 24.7

4178.4 4207.P 4239.3 4273.0 4309.1 4347.7 4309.0 4433.2 4480.4 4480.4

4314.9 4377.8 4424.7 4474.3 4524.D 4573. 1 4424.9 4477.4 4731 .3 4731.3

2403.9 2403.9 2403.9 2403.9 7403.9 2403.9 — 240!l'» 9 2403.9 '2 1 5 3 7 ? ' 2403.9
111.7 144.4 223.2 2111.4 342.0 404 .4 449.4 , s:/.3 400.0 400.0

114.4 139.2 149.7 140.9 171.1 181.0 194.5 200.9 224,2 224.2
3404.7 3448.7 3449.9 3429.9 3407.8 3!iG3. 4 3554.9 3557.4 “'" J W . 3 3495' .'3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2091.2

2091 ,2 7091 ,3 2891.2 2091 .2 2091,7 2091.2 7091.2' •5091*. 2 2o?T72'— 2091". 2*
1.10 1. 10 1.10 1.10 1.10 1.10 1 .10 1 . 10 1 . 1 0 0 .0 0
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THE INFLATION OUTLOOK

DRI has lowered its fo recast of inflation by another few ten ths of a percen t, with the CPI fo recast to 
rise a t  a 5.3% average ra te  for th e  next th ree  years, the  finished goods producer price index by 5.1%, 
and the  GNP defla to r by 5.4%. Wages will re ta in  most of the reductions achieved in the  recession, 
but are not fo recast to  slow significantly fu rther. Total com pensation will acce le ra te  because of the 
jump in Social Security taxes.

Table 6 shows the p a tte rn  of disinflation, from an 11.5% ra te  in 1979 to  1981 to  3.9% in the  m ost 
recen t 12 months. Of the  7.7% slowdown, home ownership, mainly m ortgage ra tes and taxes, 
accounted for 3.6 percentage points. Lower energy prices, principally gasoline, contributed another
2.2 percentage points to  the slowdown, and food accounted for 0.9 percentage points. Thus, in te res t 
ra te s , energy prices and farm  prices account for 6.7 out of the 7.7 points of im provem ent. While the 
recession contributed to  all of these im provem ents to a degree, the re  was considerable luck in these 
item s, and not all of these gains are perm anent. Farm prices will inevitably rise sooner or la te r, 
in te res t ra tes  will cease to decline, and the energy price outlook will not always remain as favorable 
as it  is today.

Table 6
Disinflation: How the CP I Slowed from  11.5% to 3.9%

Annual Percent Change Contribution 
-— .............-- to Slowdown

CPI - All Items

Dec 1978- 
Dec 1981

11.5 -

Dec 1981- 
Dec 1982

3.9

(Percentage
points}

.. 7.7

Home Ownership 15.4 1.4 3.6
Home Prices 9.3 7.5 0̂ 2
Finance, Taxes, Insurance 
Maintenance and Repairs

22.8 -4.0 3.2
10.1 4.2 0.2

t;.<.r?v . 22 .0  1.3 z.z
Gasoline 26.0 -6.6 1.9
Heating Fuels 29.8 0.9 0.4
Electricity 14.1 6.4 0.2
Natural Gas______________ 16.5_____25.4_____ -0.1
Food and Beverages 8.1 3.1 0.9"
Clothing 6.1 3.3 0.1
Heme Furnishings 4.4 0.9 0.1
New Cars 7.3 1.4 0.2
Medical Care 10.8 11.0 0.0-
All Other 0.6

The question arises, th e re fo re , w hether the inflation improvement is to be short lived, and whether 
the danger of much larger inflation figures is very real. As we have pointed out before, the core 
inflation ra te  is in the  5% to  6% area , but the  danger of much higher figures is quite rem ote. The 
farm  price outlook is very m oderate for the next year or two, in te rest ra te s  are likely to  show only 
small changes and in any event are removed from the index, and world energy prices are still headed 
lower. The ra te  of wage increase is currently  near 5%, and it will not acce lera te  substantially for the 
next several years, given unemployment ra tes  near 10%. Industrial prices, which will surely show 
some revival with recovery, cannot rise much as long as u tilization ra tes  are very, very low. Even in 
1985, u tilization ra te s  do not quite reach 80%.

Data Resources U.S. Revlrw, February 1983
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k a a a a a a a a

T o t a l C onsum p tio n ................................
N o n re s . F ix e d  In v e s tm e n t a a a a a 

R e s . F ix e d  In v e s tm e n t .

In v e n t o r y  In v e s tm e n t ,

Net E x p o r t s ..................................................

F e d e ra l P u rchases •a a a aaa aaa t
S ta te  and L o c a l G o v t . P u rc h a s e s ..

G ross N a t io n a l P ro duc t • • •a a a a a a a a  
R e a l GNP (1972 D o l la r s )  aaaaaaaaaa

I n d u s t r i e  P ro d u c t io n  ( 1967*1 . 000) 

A nnua l tn te  o f  Change • • • • • • • • • a

H ous in g  S . r t s  ( M i l .  U n i t s ) ...................

R e t a i l  Un C ar S a le s  ( H i ! .  U n it s )

Unemploym  1 Rate  ( X ) ......................................

F e d e ra l 8 : ;e t  S u rp lu s  (N 1A)i •  a a a a a

• • • • • • • • • • • • • • • aHoney Sup (H -2 ) .
X Cha- . ' t h - O t r .  t o  4t h - Q t r . .

Mew .  J t l l l t y  R ate  ( X ) .............

New ;<'.oh-Gr». ^  C o rp . Bond Rate (X )
F id e r a l  Funas Rate  ( X ) ...................................

P rim e  Rate (X )i  aaaaaaaaaaaaaaaaaaoa

1982

’iii* "iv*
1983

I I I I I  IV

1984 Y ea rs

i l  1981 1982 1983 1984 1985

GNP and I t s  Ccmponents 

B i l l i o n s  o f  D o l la r s  - SAAR

1986.3 2034;6  2064.2 2104.3 2150.0 2199.6 2244.2 2294.0 1843.2 1972.0 2129.5 2318.4  2528.2
344.2
94.3
4.7
6.9

259.0
392.7

336.6 
99.8

-38.5
-6.9

276.1
399.6

323.9
112.1
- 12.2
• 10.8
279.6
404.2

322.6120.0
0.6

-13 .8
280.8
409.8

328.4 336.7
128.1 134.6 

5.3  8.3
-18 .2  - 19.3 
285.9 298.4
415.2  421.0

348.8
139.5
18.7

-16.8
304.4
427.3

360.5
145.8 
17.3

-14 .2
312.8 
435.0

346.1
105.0 
20.4 
26.1

228.9
368.0

347.5 327.9 
95.8 ' 123.7 

-21.4  0.5
16.6 - 15.5 

257.3 286. 7; 
389.8 412.5

366.7
149.8 
20.5

- 13 .2
317.0
439.3

417.8 
180.3
30.6
- 6.8

347.8 
474.2

3083.2 3101.3  3160.8 3224.3 3294.8 3379.3 3466.0 3551.2 2937.7 3057.5 3264.8 3598.5 3972.1 
1481.1  1471.7  1481.8  1491.8  1505.9 1523.8  1540.7 1558.8  1502.6 1475.5 1500.8 1568.1 1635.6

P r ic e s  and Wages •  A n n u a l R a te r  o f  Change

I m p l i c i t  P r ic e  D e f la t o r ,

CPI - A l l  U rban  Consumers aaaaaaaaaaaa

P roduce r P r ic e  In d e x  - F in is h e d  Goods 

C om pensation  p e r  Hour 
Core I n f l a t i o n . . .

aaaaaaaaaaaa

•a a aaaa a
•••••••••••••••a

5.0 4.3 5.0 5.4 5.0 5.6 5.9 5.2 9.4 6.0 5.0 5.5 5.8
7.6 2.6 4.5 5.7 5.4 5.4 5.8 4.9 1 15-2 ' ' 6 . 1

M 5,4
6.4 4.2 2.7 4.0 5.2 5.4 5.2 5.0 5.3 4.0 4.0 5 .1 6.0
6.4 4.7 6.2 5.4 6.2 6.2 8.4 6.1 9.6 7 .1 5.8 6.7 6.7
7.6 7.3 6.8 6.4 6.0 5.7 5.5 5.5 9.0 7.8 6.2 5.4 5.4

P ro d u c t io n and O th e r Key H easures

1.382 1.351 1.364 1.386 1.414 1.448 1.476 1.509 1.505 1.386 1.403 1.522 1.619
-3.4 - 8 .6 4.0 6.4 8.3 10.2 7.7 9.3 2.6 - 8 .1 1.2 8.3 6.3

1 .1 18 1.251 1.350 1.435 1.490 1.514 1.558 1.610 1.100 1.060 1.447 1.646 1.842
7.7 8.7 8.4 8.4 0.8 9.3 9.4 9.7 8.5 8.0 8.8 9.8 10.5
10.0 10.7 11.0 10.7 10.5 10.3 10.1 9.7 7.6 9.7 10.7 9.6 8.5

- 156.0 -199.5 -191.6 -187 . ' -201.5 -206.8 - 204.1 -204.0 • 60.0 - 148.4 -196.3 -200.3 - 188.4

Honey and l n t 'S t  P ates

1941.9 19B5.7 2023.0 2062.4 2108.3 2161.0 2202.2 2252.7 1807.4 1985.7 2161.0 2367.1 2617.1
10.1 9.3 7.7 8.0 9.2 10.4 7.8 9.5 9.9

15.02 12.54 12.11 11.36 10.80 10.57 10.56 10.55 f l 6 .J p 15,13 10.98
14.09 11.07 10.95 10.57 10.19 10.05 10.09 10.10 15 .  Oi 13.89 1U a 10 16.53
11.01 9.29 7.96 8.27 8.64 8.94 9.59 9.32 16.38 12.26 a l 45 9.09 9.61
14.72 11.96 10.34 10.51 10.81 11.27 11.90 11.63 18.87 14.86 10.73 11.42 11.50

Incomes - B i l l i o n s  o f  D o l la r s

P e rs o n a l Incom e .................................................. . . . .  2592.4 2623.0 26S9.8 2709.5 2772.2 2840.1 2905.5 2979.0 2415.8  2569.6 2745.4 3014.1 3299.2
R ea ! O ls p o s tb le  Income ( X C h ) . . . . 1.3 - 0 .2 0.3 2.2 7.1 4.6 3.9 5.0 2.5 1.1 2.0 4.5 3.7
S av in g  Rate  ( X ) . . . .««■ ««.«« ...» • 6.9 5.8 5.6 5.6 6.4 6.5 6.6 7.0 6.4 6.0 6.0 7.0 7.2
P r o f i t s  B e fo re  T a x ......................................... . . . .  180.3 180.6 185.6 189.1 194.3 203.5 209.6 222.8 232.1 176.1 193.1 229.8 277.4
P r o f i t s  A f t e r  T a x ............................................ . . . .  119.4 120.4 123.0 125.2 128.7 134.7 138.9 147.3 150.9 117 .8 127.9 151.6 182.2
Company P r o f i t s .................................................. . . . .  94.0 88.2 91.5 99.1 108.5 111 .7 114.7 116.9 107.2 90.7 102.7 119.7 136.8

F o u r- Q tr . Perea*,t C hange ............. . . . .  - 1 1 .1 -16.3 3.4 7.7 15.4 26.6 25.3 17.9 2.6 -15.4 13.2 16.5 14.3

C om pos it io n  o f  R ea l GNP - A nnua l Rates o f  Change

G ross r a t io n a l  P ro d u c t ................................ 0.7 -2.5 2.8 2.7 3.8 4.8 4.5 4.8 1.9 • l . b 1.7 4.5 4.3
F in a l  S a le s .................................................................. 3 .1 • 0 . 6 1.2 3.3 4.6 3.3 5.0 1.0 - 0 .6 1.1 4.0 4 .1
T o ta l C onsum p tio n ............................................... . . .  O.G 5.0 1.1 2.3 3.5 4.2 2.5 4.2 1.8 1.0 2.5 3.5 3.4
N o n re s . F ix e d  In v e s tm e n t .......................... . . .  -7.7 -9.0 - 15.9 -4.3 4.0 6.5 9.4 9.3 3.5 -3.8 -7.6 7 .1 8.1

E qu Ipm en t . . . . . . . . . . . . . . . . . . . . . . . . . .  - 8 .8 -1 2 .1 -11 .4 - 0 .2 9.0 11.0 12.4 12.4 2.4 - 6 .8 -5.9 10.6 9.0
N o n re s . C o n s t r u c t io n ................................... . . .  -5.2 -2.3 -24.6 -12.5 -7.9 -3.3 2.7 2.0 6.3 3.1 -1 1 .1 - 0 .6 5.7

R es . F ix e d  I n v e s t m e n t . . . . . . . . . . . . . . .  -5.9 24.2 50.7 24.1 21.9 15.2 7.6 12.5 -4.9 - 10.9 24.4 13.9 12.6
E xp o rts . . .  - 16.7 - 26.9 - 2 .8 3.0 6.0 6.0 7.7 5.9 -0.5 -6.9 - 6 .6 6.1 5.6
I m p o r t s . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 • 14.8 0.2 3.7 7.3 5.8 5.3 3.7 7.2 0.6 0.3 4.9 4 .1
F e d e ra l G overnm ent. . . . . . . . . . . . . . . . . .  23.2 28.4 -3.0 -6.9 0.2 6.9 2.0 5.9 3.7 5.2 4 .U 3.1 2.2
S ta te  and L o c a l G overnm ents ................ . . .  —0 .2 1.1 - I . l 0.1 -0.4 0.0 0.0 1.6 • 0 . 8 -0.9 - 0 .1 .0 .6 1.8
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September 24, 1982

James N. Souby 
Director
Division of Policy Development &

Planning 

Pouch AD
Juneau, Alaska 99811 

Dear Jim:

Thank you for the opportunity to review the draft report entitled 

"Alaska Energy Planning Studies: Substantive Issues and the Effects of 

Recent Events" by Arlon Tussing and Gregg Erickson. I find the 
"Critique" thought provoking and useful for highlighting risks 

associated with the Susitna Project. I believe, however, that it lacks 
balance, is based upon very selective use of the available evidence, and 

generally presents an extreme position.

Transmitted with these comments are the following:

1. Commentary by Acres American.
2. Letter to Eric Vould from Mr. Bob Cross.

3. Department of Revenue forecast of wellhead prices for North 

Slope crude oil,
4. Engineering News Record article on the James Bay Hydroelectric 

Project.

World Oil Prices and Rail belt Electrical Energy Demand

The author? assert that the state's forecasts "project declining 
real oil prices through 1998" (p.16). A footnote attributes this 

information to the Department of Revenue's Chief Petroleum Economist. A 

request was made to Commissioner Williams seeking confirmation of this 
forecast. While a formal response has not been received as of this 

writing, Dr. Logsdon provided the Department's projection of the 

constant dollar wellhead value for North Slope cruoe oil. The forecast 
shows a decline through 1985, with a rise thereafter through 1998. The 
average annual real rate of increase is projected at a positive 1.7 

percent from 1982 through 1998. See attachment #1. It is my 
understanding that it is the wellhead value which chiefly determines 

petroleum revenue.

The Department of Revenue forecast is the only one specifically 
cited by the authors to confirm their view of future world oil prices.
In their review of the Tussing/Erickson Critique, Acres finds that major 

forecasts generated during the spring and summer of 1982 continue to
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project significant positive rates of change in real prices. In fact, 

the forecasts presented tend to support the Battelle/Acres 2.0 percent 

base case assumption. On this issue, the authors seem to have adopted a 
somewhat extreme position outside the mainstream of informed opinion. 

Refer to Acres Commentary, pages 3-6.

To be fair to Acres, the Critique should clarify the ground rules 

under which Acres labored. The original scope of the Susitna 
Feasibility Study included a work element addressing load forecasts and 

alternative generation costs. Certain interested parties were concerned 

that these issues, being as crucial to a showing of economic feasibility 
as they are, should be segregated from the work of Acres and the Power 

Authority. The Railbelt Alternatives Study was thus.born, and Battelle 
was eventually selected by the Governor's Policy Review Committee as the 

consultant to perform the work. From that point in time, it was 

understood that neither the Power Authority nor Acres was to be 
responsible for developing load forecasts or fuel prices, and Acres was 

so directed. The authors, on page 21, state that Acres adopted the 

Battelle work with some modifications. In fact, the reason there is 
some difference in the final forecasts is that Acres, in order to meet 
schedule requirements, had to take what Battelle could offer in 

December, 1981. Battelle subsequently refined its forecast, thus 
creating the difference after the data transfer. The author's statement 

on page 20 that Acres' base case assumes no relationship between oil 
prices and electricity demand cannot be accurate unless Battelle made 

the same assumption.

The Critique draws the conclusion on page 24 that an 
up-to-date view implies a "most-likely" future in which electricity 
demand "will be considerably lower than the lowest case postulated by 

Acres or Battelle." This is consistent with conclusions drawn by 
Dick Emerman of DPDP, but Dick made it clear that his conclusion is 

predicated on the assumption that the ISER and Battelle economic and 
load models are, in fact, an accurate reflection of reality. Emerman, 

for example, points out that alteration of the electricity pricing 
assumption could lead to as much as a doubling of demand over the base 

case forecast. In other words, if the state could, and actually did, 
subsidize the price of electrical energy (as is now being done 
throughout the state to some degree) all bets are off, and the oil price 

issue, at least as far as demand is concerned, becomes much less 

important.

Mr. Bob Cross, Administrator of the Alaska Power Administration, 
raises the very basic question of whether the existing models are 
capturing actual casual relationships. His concern is heightened by the 
finding that the recorded annual growth rate for the Anchorage-Cook 

Inlet power systems was 8.15 percent for the 12-month period ending in 
April, 1982. As of now, the Battelle mid-range forecast is apparently 

under-forecasting actual demand.
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Alaska Fossil-Fuel Availability and Costs

The authors contend that the Battelle/Acres assumption of no change 
in relative world prices among oil, gas and coal is not supported by the 

data. The data that appears on page 34 of the Critique indicates a 
coal/gas price ratio of between 0.29 and 0.53 with rio clear trend over 

the period. For instance, the price ratio was 0.37 in both 1974 and in 
1980. Please refer to Acres Commentary, page 7 and 8, for further 
discussion.

The authors' assertion that Battelle/Acres is projecting Cook Inlet 

gas prices to increase at an average annual rate of 9 percent in the 
medium case (and 11.2 in the high case) is misleading. After a period 

of adjustment when existing contracts expire and average prices reach 
present day " marginal prices" for additional gas, the average annual 

constant dollar growth rate assumed is 2 percent rather than 9 percent.

Acres in its Commentary questions the authors' criticism of the 
net-back approach to estimating the value of Cook Inlet gas. It is 

suggested by Acres that the Critique has adopted too short a horizon for 
evaluating the merits of the Susitna Project, which is not even due to 
have its first phase on line until 1993.

It should be made very clear that, while Acres expresses concerns 

about the long term availability of Cook Inlet gas, the economic 

analysis is predicated on unlimited gas supplies. Cost determines 
economic feasibility; gas availability does not.

Susitna Construction Costs

The authors imply that TAPS and the WPPSS nuclear plants are the 

most useful projects for cost history comparison with Susitna. I take 
strong exception to this suggestion, and offer the Churchill Falls 
Hydroelectric Project and the James Bay Hydroelectric Project as more 
appropriate for comparison. Both are characterized by remote northern 

locations and capacities greater than Susitna. The Churchill Falls 

Project was completed for 96 percent of the feasibility level estimate, 
after correction for inflation. Refer to Acres' Commentary for a 
detailed discussion.

With respect to the James Bay Project, the attached Engineering 

News Record article highlights the extremely favorable cost and schedule 
history of that undertaking. Again, a remote project more extensive 
than the Susitna development is being constructed ahead of schedule and 

within budget estimates made six years ago. Refer to the attached 

article for further discussion. The authors' technique of "guilt by 
association" is not the most professional approach.

Real Discount and Interest Rates

The Critique's discussion of today's bond yields and inflation 

rates obviously needs updating. Accepting the authors' contention that
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the relevant discount rate is the effective rate at which the project is 

to be actually financed, the appropriate discount rate today is less 
than the 3 percent used by Acres in the base case analysis. However, 

irrespective of what the present day situation indicates, the authority 

recognizes that the rate existing at the time the financial commitment 

is made is the relevant rate for determining the applicability of the 

economic feasibility analysis. Refer to Acres' Commentary, pages 19-21.

‘Again, thank you for the opportunity to comment. The work by 
Tussing and Erickson will be very useful in scoping future updates of 
the Susitna Project's economic and financial viability.

Eric P. Yould 
Executive Director

4 attachments: as stated

cc: Each B o a ^ H t e m b e r , w/attachments
Arlon Tussing, w/attachments 

Gavin Warnock, Acres American, w/attachments 

Robert Cross, Alaska Power Administration, w/attachments
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Mr. Eric Yould 
Executive Director 
Alaska Power Authority 
334 West Fifth Avenue 
Anchorage, AK 99501

Dear Eric:

I had some thoughts on the new Tussing/Erickson paper, "Alaska Energy 
Planning Studies: Substantive Issues and the Effects of Recent Events."

I surely don’t suggest that Alaska Power Administration can match 
credentials of these two influential economists, particularly in Tussing1s 
natural, gas speciality. But, I think their new work may be a little 
misleading.

I share to a degree the author's disappointment in the outcome of the 
Railbelt alternatives study which came about largely as a result of 
previous work by the authors. I think the alternatives study was a good 
one, but it didn't provide all that much new insight.

There is a lot of data which support the Tussing/Erickson outlook on 
world energy supplies and costs, which, in simplified form, is that the 
producers have some big problems and the consumers will enjoy a buyer's 
market for a long time to come. With that kind of outlook it is sensible 
for Alaskans to base their energy plans on natural gas and oil, thus 
avoiding some huge investments in alternative energy sources.

There are other data and indicators which are not so comforting. There
have been huge adjustments in energy prices in the past 10 years for 
which there wasn't much precedent and the results haven't fit the 
economists predictions all that well. Our present energy supply situation 
reflects some horrendous economic problems in our country and elsewhere
in the world. Even with the deepest recession in the U.S. since the
great one, we're still making annual payments of $80 billion for imported 
oil.

f  i ,  n j

September 8, 1982
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Certainly demands will be depressed by 30 percent iddleness in industrial 
capacity, record low levels in construction and other industries, 10 per­
cent unemployment, etc.

I personally feel the Tussing/Erickson outlook on world energy supply 
and prices is consistent only with a long-term worsening of the economies 
of the major industrial nations.

I partly agree with Tussing/Erickson in the criteria of the fuel escalation 
assumptions— a gradual increase of 2 or 3 percent per year above inflation. 
Commodity prices just don't behave that way unless they are controlled.
The recent (10-year) energy price history shows two or three major 
upward adjustments plus a lot of smaller ups and downs. That's probably 
what will happen in the future, too.

The Susitna Review Committee made a very thoughtful recommendation to 
the Power Authority several weeks ago— economic conditions at the time 
including outlook for oil revenues and prevailing interest rates weie 
not right for start of construction of a project like Susitna. It 
appears that Tussing/Erickson agree with that point.

Stated another way, it's tough to undertake new capital-intensive plant 
construction during a period of unusually expensive, financing costs.
The same problem is largely responsible for deferral of many projects 
throughout the country.

If the fimncing costs come down, a lot of the deferred projects will 
get started. The most recent changes in Interest rates are very promising 
from that standpoint.

I also share the Tussing/Erickson disappointment in the estimates of 
future power demands. Except for very short-range forecasts, no one has 
been able to do this job very well. In spite of a lot of vfork and a lot 
of modelling, the relationship between economic factors and! energy and 
power use in Alaska are still pretty hazy.

The most recent studies are dominated by data from 1979 and 1980— the 
post pipeline doldrums for the Alaska Railbelt. For whatever the 
reason, the studies failed to pick up a rather distinct upturn in power 
demands starting in the 1980-1981 winter. Some notes on this are 
attached.

I made a recent check and found a recorded growth of 8.5 percent for the 
Cook Inlet systems for the 12-month period ending in April 1982.



I think all are agreed that the huge and generally sustained growth in 
Railbelt power demands which occurred from 1960 to 1978 won't be. duplicated 
in the future— at least as measured by percentages of demand.

Sincerely,

Robert J. Cross 
Administrator

Enclosure

cc: Dr. Tussing
Mr. DzinJ^h



1 .  RAILBELT POWER DEMANDS

There'3 a rather large problem in validating forecasts of'future power 
demands for the Railbelt. There is strong criticism of the most recent 
forecasts on grounds they incorporate un.realistically high estimates of 
future state expenditures.

1 think there is a larger problem in that the available forecasting 
techniques do not work well through times of major economic change.

All of the recent load forecasts are dominated by the power use data up 
through 1980 or 1981. The forecasts are: based on either net generation 
or power sales data on a calendar year basis and attempt to Establish 
relationships between the power use and various economic factors.

The CY power use data indicate that declining rates of growth prevailed 
betwe.su 1977 and 1981. This is illustrated by net generation data for 
the south half of the Railbelt:

Anchorage-Cook Inlet Net Generation
Annual Annual Increai
GWH GWP %

CY 1977 1803.6
127.8 7.1

. JL978 1931.4
100.2 5.2

1979 2031.6
73.3 3.6

1980 2104.9
71.0 3.4

1981 2175.9

Examination of the sfime data on a monthly basis gives a somewhat different 
picture (tabulation attached). The monthly data show a period of very 
plow growth starting in the spring of 1978 and extending through most of 
x980. There was a significant upswing during the 1980-1981 winter which 
has been sustained since that time.

Ttiis upswing was disguised in the 1981 CY data -bot oi January and December 
of 1981 shoved abnormally low power use, probabi >*cause of weather.

We also looked at the data on the basis of 12-month totals for May to 
April.



Anchorage-Cook Inlet Net Generation
Annual Annual Increases

Year ending in: GWH GWH %

April 1979 1989.8
21.8 1.1

April 1980 2011.6
94.7 4.7

April 1981 2106.3
224.1 10.6

April 1982 2330.4

The data indicate that current growth levels for power demand are sub­
stantially above those in the most recent forecast. The recent period 
of higher growth seems to follow very closely the improvement in the 
area economy for that same period.



Anchorage-Cook Inlet Net Generation 
GWH

Month 1982
+

1981
+

1980
+

1979
+

1978

Jan 272.7— +70.4 2 02.3^ -19.0 221.3 +12.1 209.2 +12.0 197.2

Feb 220.3 +32.5 187.8 +6.0 181.8 -28.6 210.4-/ +42.8 167.6

Mar 216.5 +29.7 186.8 +0.8 186.0 +0.8 185.2 +12.1 173.1

Apr 192.3 +22.1 170.2 +13.2 157,0 -4.5 161.5 +12.0 149.5

May 154.2 +8.0 146.2 +4.4 144.1 +2.8 141.3

Jun 148.2 +11.4 136.8 +4.9 131.9 +2.2 129.7

Jul 155.8 +14.6 141.2 +5.4 135.8 +3.6 132.2

Aug 157.4 +12.5 143.7 +5.7 138.2 +6.1 132.1

Sept 163.7 +11.4 152.3 +14.5 137.8 -0.9 138.7

Oct 196.8 +19.4 177.4 +9.5 168.1 +18.7 149.4

Nov • — 218.1 +15.6 202.5 +22.3 1 78 .3 ^ -12.8 191.1

Dec 234.4 -24.7 259.1— / +27.8 231.3 +22.3 209.0

CY Total 
Yearly change

2175.9
+71.0
3.4%

2104.9
+73.3
3.6%

2031.6
+100.2

5.2%

1931.4

Total,
Year
Ending

April. 2330.A 2106.3 2011.6 1989.8

Yearly
change +224.1

+10.6%
+99.7
+4.7%

+21.8
+1.1%

NOTES: These are net generation totals for CEA, AML&P, and Federal APA.

— ^Months with power use abnormally high or low, probably because of weather.
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I n t r o d u c t i o n

T h e  dr af t doc u me nt  "Alaska E n e r g y  P l a n n i n g  S t u d i e s  - 

S u b s t a n t i a t i v e  Issues and the Effects of R e c en t Events" (the 

Review), covers four reports s ub mi t te d to A l a s k a  state 
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o D r a f t  S u si tn a  H y d r o e l e c t r i c  P r o j e c t  F e a s i b i l i t y  R e p o r t  (the 

Report)

b y  Acres A m e r i c a n  I n c o rp or at e d (Acres)

o R ailbelt E l e c t r i c  P ow er  Al te rn a t i v e s  Study: E v a l u a t i o n  of

R a i l b e l t  E l e c t r i c  E ne rg y Plans

by B a t t e l l e  P a c i f i c  N o r t h w e s t  L a b o r a t o r i e s  (Battelle)

o St a te  of A l a s k a  L o n g - T e r m  E n e r g y  Plan 

.by Booz A l l e n  & H a m i l t o n  Inc. (Booz Allen)

(and Homan-McDowell, P a c if ic  P o l a r  Rims and NORTEC)

o E l e c t r i c  P o w e r  and I ndustrial Development: B a s e li ne  Data

for State P l a n n i n g  (Draft) 

by SRI I n t e rn at io na l (SRI)


