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P r o j e c t  No. 3015 -3-

It is c o n c l u d e d  that the p r o j e c t  u nder the c o n d i t i o n s  of 
this l i c e n s e ,  w i l l  be safe and adequate.

E C O N O H I C  F E A SI BI L IT Y

T h e  1984 o n - l i n e  e s t i m a t e d  c o st  of the p r oj e ct  is 564,102,800. 
T h e  c o s t  of the p r o p o s e d  p r o j e c t  was c o m p a r e d  to v ar ious a l t e r n a t i v e  
s o u r c e s  of e n e r g y  and is m o r e  fully d e s c r i b e d  in the FEIS. A l t e r n a­
tive s o u r c e s  i n c l u d e d  h y d r o e l e c t r i c  (s'.tes o t h e r  than T y e e  Lake), 
d i e s e l ,  a n d w o o d w a s t e  s t e a m  elec tr i c.  For the p e r i o d  a f t e r  1986, 
the p r o p o s e d  p r o j e c t  is e c o n o m i c a l l y  fe a s i b l e  when c o m p a r e d  to 
d i e s e l  f ue l ed  g en er a t i o n ,  the S w a n  Lake h y d r o e l e c t r i c  alt e rn at iv e , 
a nd  t h e  w o o d w a s t e  g e n e r a t i o n  plant.

W A T E R  Q U A L I T Y

C o n s t r u c t i o n  a c t i v i t i e s  r e l a t e d  to the pr o j e c t  po wer tunnel, 
p o w e r h o u s e ,  t a i l r a c e ,  s wi t c h y a r d ,  a c c e s s  roads, an d  c o n s t r u c t i o n  
c a m p  w o u l d  r e s u l t  in i n c r ea se d l e vels of s u s p e n d e d  ma t e r i a l  •■•d 
i n c r e a s e d  rates of s e d i m e n t  d e p o s i t i o n  in A i r s t r i p  S l o u g h  and to 
a l e s s e r  d e g r e e  o n  the e a s t e r n  end of B r a d f i e l d  Canal. A rt i cl e 
41 re q u i r e s  A P A  to file w i t h  the C o m m i s s i o n  an e r o s i o n  co n trol 
plan. T h e  p l a n  m u s t  Include a n  i m p l e m e n t a t i o n  sche d ul e,  a 
m a i n t e n a n c e  pr o g r a m ,  and e v i d e n c e  of a g e n c y  co n su ltation.

D u r i n g  I n i ti al  p r o j e c t  o p e r a t i o n s  c l e a r w a t e r  d i s c h a r g e s  
ra n g i n g  f r o m  150 to 200 c fs  from the p o w e r h o u s e  w o u l d  result 
in s c o u r i n g  of the slough, w hi ch  runs t hr ough wet lands in 
the v i c i n i t y  of  the p o w e r h o u s e  and tailrace. Scouri ng  w ou ld  
c on t i n u e ,  w i t h  c o n s e q u e n t  incre as e s in the s e d i m e n t  load to 
B r a d f i e l d  C a n a l ,  until .a new e q u i l i b r i u m  is e s t a b l i s h e d  in 

the slough.

A i r s t r i p  S l o u g h  w o u l d  a l s o u n d e r g o  c h a n g e s  in thermal 
c h a r a c t e r i s t i c s . . T h e  l o w - l e v e l  di sc h a r g e  f ro m T ye e Lake, 
c o u p l e d  w i t h  the m u c h  g r e a t e r  volu me  of flow from the tailrace 
in r e l a t i o n  to the n a t u r a l  f lo w  of the nlcugh, w o u ld  r e s ul t in 
a d r o p  in o u m m a r  vjater t e m p e r a t u r e s  and m> increase in w i n t e r  
w a t e r  t em p er atures- C o n s i d e r i n g  the v olume ar.d exit t e m p er at ur e  
of the t a il r ac e d i s c h a r g e  Ice-frue c o n d i t i o n s  s h o u l d  bo 
m a i n t a i n e d  in Aico)'*ip Slough. A r t i c l e  42 r e q u i r e s  A P A  to 
c o n d u c t  a s t u d y  -if the ef f e c t s  of tho pr o j e c t  c o n s t r u c t i o n  
and o p e r a t i o n  o n the w e t l a n d s  l;i tho v i c i n i t y  of the po w er h o u s e  
and tailrace. T h o  S tate of A l a s k a  r e vi e we d A PA's a p p l i c a t i o n  
for a w a t e r  q u a l i t y  c e r t i f i c a t e ,  found no e v i d e n c e  to s ug gest 
a s i g n i f i c a n t  n d v o r s o  e f f e c t  o n  w a t e r s  of the U n ited Statos 
and t h o r u f o r e  d e c i d e d  not to a c t on the application.
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F I S H E R I ES

O p e r a t i o n  of the p r o j e c t  w o u l d  re sult in the r e d u c t i o n  or 
e l i m i n a t i o n  of the T y e e  Lake grayll'>q population. T h e  e xi s t i n g  
g ra y l i n g  p o p u l a t i o n  has not b e e n  u ti l i z e d  by the g e n e ra l fishing 
public, an d thus ha3 had l i tt l e e c o n o n l c  or  r e c r e a t i o n a l  importance. 
H i t i g a t i v e  m e a s u r e s  d i s c u s s e d  by S t a f f  in the F E ZS  include:
(1) m a i n t e n a n c e  of the e x i s t i n g  g r a y l i n g  p o p u l a t i o n  by 
a rt if i c i a l  p r o p a g a t i o n  and a n n u a l  st o c k i n g ,  (2) m a i n t e n a n c e  
of the e x i s t i n g  p o p u l a t i o n  b y m a n i p u l a t i o n  o f lake le vels o r 
o t h e r  a r t i f i c i a l  m e t h o d s  to e n s u r e  f i s h  a c c e s s  to s p aw n in g 
B trcams, o r  (3) t r a n s p l a n t a t i o n  of the p o p u l a t i o n  to a n o t h e r  
lake in the area.

T he  p r o j e c t  w o u l d  a l s o r e su lt  in losses to T y ee  C r e e k  
s al m on  a n d t rout p o p u l a t i o n s  due to a 92 p e r c e n t  r e d u c t i o n  l.i 
the flows of the c r e e k  as m e a s u r e d  at its outlet. H it i g a t i v e  
m ea s u r e s  d i s c u s s e d  by  S ta ff  inclu d e:  (1) p r o v i s i o n s  for a
m i n i m u m  f lo w by  d i v e r t i n g  a p o r t i o n  of the p o w e r h o u s e  di s c h a r g e  
into T y ee  Cr eek, o r  (2) m o d i f i c a t i o n  o f  A i r s t r i p  Sl o ugh, the 
t uil r ac e str u ct ur e,  a n d the e n e r g y  of the d i s c h a r g e  to c o m p e n s a t e  

, for lost f i sh er y h a b i t a t  in T y e e  Creek.

A r t i c l e  43 r e q u i r e s  A P *  to de v e l o p  a p l a n  to m i t i g a t e  the 
e ff e ct s of pr o j e c t  o p e r a t i o n  on  the f i s h e r y  r e s o u r c e s  at T y ee  
Lake and T y e e  Creek.

W I L D L I F E

D i s t u r b a n c e  a nd  p ro b a b l e  loss of w i l d l l f u  w o u l d  o c c u r  d u r i n g  
c o n s t r u c t i o n  of the project, e s p e c i a l l y  in a r e a s  of t r a n s m i s s i o n  
line c o r r i d o r  clearing. I n - f l i g h t  c o l l i s i o n s  of b irds into the 
t ra ns m i s s i o n s  line w o u l d  r es u lt  in some bird mo rtality. Staff, 
however, b o l l e v e s  that A P A 's  p r o p o s e d  r ou ti n g of the t r a n s m i s s i o n  
line w il l s a t i s f a c t o r i l y  m i n i m i z e  such i n - f l i g h t  collisions.

V I S U A L  R E S O U R C E S

The p r e s e n B Q  of the p r o j e c t  t r a n s m i s s i o n  line w o u l d  r e s ul t 
in the a o s t h e t i c  d e g r a d a t i o n  of v i s u a l l y  s e n s i t i v e  areas.
C l e a r i n g  in a re as  of high v i s i b i l i t y  s h o u l d  be d o n e  in such 
a w a / . .. to m i n i m i z e  sue), a d v e r s e  v i s u a l  impacts. Towers, 
I r u u a t o r s ,  fencing, and s u b s t a t i o n s  s h o < l d  be d ar k and 
n onroflective. S t r u c t u r e s ,  however, presentin': ha z a r d s  to 
a ir c r a f t  s h o u l d  hA pl a i n l y  v i s i b l e  to the m a x i m u m  e x t e n t  
possible. A r t i c l e  44 r c o . l r o s  A P A  to c o m p l e t e  o s t u d y  of 
t ra ns m i s s i o n  line fa ci l i t i e s  to m i n i m i z e  s i g n i f i c a n t  a dv e rs e 
Impacts to the a x l s t l n g  visu al  e n v i r o n m e n t  a n d a i r c r a f t  safety.
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F O R E S T  R E S O U R C E S

C o n s t r u c t i o n  of the pr o j e c t  w o u l d  r e s u lt  in the loss of 
a p p r o x i m a t e l y  490 a c r e s  of c o m m e r c i a l  f orest land. In l o ca ti n g 
the final t r a n s m i s s i o n  line a l i gn m en t,  low o r  n o n p r o d u c t i v e  
t i m b e r  s i te s s h o ul d be used. T h e  a l i g n m e n t  s h o u l d  n o t  p r e c l u d e  
the o p p o r t u n i t y  for m a n a g e m e n t  of p r e v i o u s l y  h a r v e s t e d  t i mb er  
l ands a n d  s h ou l d be c h o s e n  to p ro t ec t t i mb er  r e s o u r c e s  a n d  
a l l o w  for long s e c t i o n s  of m i n i m a l  or n o  clearing. A r t i c l e  38 
r e q u i r e s  A P A  to file w i t h the C o m m i s s i o n  a p l a n  a n d  i m p l e m e n t a t i o n  
s ch e d u l e  for the c o l l e c t i o n  and di s p o s a l  of s u ch  timber.

C U L T U R A L  R E S O U R C E S

The p r o j e c t  d o e s  not a f fe ct  any s i te s  i n c l u d e d  in o r  being 
c o n s i d e r e d  for i nc l u s i o n  in the N a t i o n a l  R e g i s t r y  of N a t i o n a l  
L an d m a r k s  on the N at i on al  ".igister of H i s t o r i c  Places. A P A  
ha s  r t a t e d  that it w o u l d  o v oi d a ny  k n ow n or n e w l y  d i s c o v e r e d  
c ul t u r a l  p r o p e r t i e s  d u r i n g  c o n s t r u c t i o n  and o p e r a t i o n  of the 
project. T he  A l a s k a  S t a t e  H i s t o r i c  P r e s e r v a t i o n  O f f i c e r  
(SIIPO) c o n cu rs  w i th  A P A ' s  proposal. A r t i c l e  40 r eq u i r e s  
t ha t A P A  impl em en t a n  a c c e p t a b l e  cultur a l r e s o u r c e s  m a n a g e m e n t  
p l a n  for the project.

R EC R E A T I O N

A PA 's  re cr e a t i o n  p l an  for the pr o j e c t  p r o p o s e s  l i mi te d  
r e c r e a t i o n a l  f ac i l i t i e s  at the p r o j e c t  p o w o r h o u s o  site. T h o  U. S. 
F o r e s t  S e r v i c e  (USFS) w hi ch  a d m i n i s t e r s  m u c h  of the l.’.nd in tho 
p r o j e c t  area has s ta te d that due to its i n a c c e s s i b i l i t y , T y e e  Lake 
a nd  its s u r r o u n d i n g  a r ea  has li m i t e d  p o t e n t i a l  fjr r.ecreatlonal 
deve lo p me nt . USFS b e l i e v e s  that o t h e r  s ites along the B r a d f i e l d  
C a n a l  o f f e r  more p o t e n t i a l  for r e c r e a t i o n a l  d e v e l o p m e n t ,  but that 
c u r r e n t  d e m a n d s  on  the canal a re a  are m e t  by e x i s t i n g  U S F S  facilities.

It a pp ea rs  that o t h e r  p r o j e c t  lands a wa y f ro m  T y e e  Lake 
a lo ng  tho t r a n s m i s s i o n  line c o r r i d o r  m ay  bo m o r e  s u i t a b l e  for 
deve lo p me nt . A r t i c l e  39, r e q u i r e s  Ap A, f o ll ow in g  c o n s u l t a t i o n  
w i t h  s t at e agencies, to file a r e vi s ed  E x h i b i t  R, if neoded, 
d e s c r i b i n g  any ch a n g e s  in p r o p o s e d  r o c r e a t i o n a l  d ov e lopL^nc.

O T H E R  E N V I R O N M E N T A L  C O N S I D E R A T I O N S

B oth h y d r o e l e c t r i c  a nd  n o n h y d r o e l e c t r i c  a l t e r n a t i v e s  to 
tho p r o p o s e d  T ye e Lake D e v e l o p m e n t  w o r e  c o n s i d e r e d  by the 
C o m m i s s i o n ' s  staff. T he  s t a f f - d e v e l o p e d  a l t e r n a t i v e  was 
f ound to bu a v i a b l e  h y d r o e l e c t r i c  a l t e r n a t i v e  and a w o o d w a s t e  
g e n e r a t i o n  pl/int was founo' to bo r v i ab le  n o n h y d r o e l o c t r i c  
a lte r na ti ve .

T he  S w a n  Lak.i a l t e r n a t i v e  13 l o cated o n  T h o m a s  Bay a b o u t  16.5 
a i r  m i l e s  n o rt he a st  of Pet er sb ur g , It w o u l d  r e qu ir e a lake tap intake 
o t r u c t u r e  s im i la r to that p r o p o s e d  at T yo o Lake and w o u l d  r eq uire
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18 m i l e s  of o v e r h e a d  a nd  4 m i le s of s u b m a r i n e  t r a n s m i s s i o n  line 
from the p r o j e c t  to P e t e r s b u r g ,  p l u s  39 m i l e s  of tr a ns m i s s i o n  
line b e t w e e n  P e t e r s b u r g  a nd  Wran ge ll .  U n a v o i d a b l e  a d v e r s e  
c o n s t r u c t i o n  i m p ac ts  re s u l t i n g  f r o m  d e v e l o p m e n t  of S w a n  Lake 
w o u l d  be e s s e n t i a l l y  e q u i v a l e n t  to those d e s c r i b e d  for the 
T y e e  Lake Project. D e v e l o p m e n t  of S w a n  Lake, h ow ev e r,  w ou ld  
r e s u l t  in the p r o b a b l e  loss of r e c r e a t i o n a l  re s o u r c e s  an d 
the loss of an i m p o r t a n t  r a i n b o w  t ro ut  f i s h e r y  at  S w a n  uake.
T he  T y e e  Lake P r o j e c t  w i th  a p p r o p r i a t e  m i t i g a t i v e  m e a s u r e s  w o u l d  
t h e r e f o r e  be e n v i r o n m e n t a l l y  s u p e r i o r  to the Sw an  Lake alternative.

A  w o o d w a s t e  g e n e r a t i o n  a l t e r n a t i v e  w o u l d  p r o b a b l y  be 
l oc at ed  near W r a n g e l l  and w o u l d  r e q u i r e  a 3 5 — e re  site.
A i r  a n d  w a t e r  q u a l i t y  p e r t u r b a t i o n s  a s s o c i a t e j  w i th  w o o d w a s t e  
g e n e r a t i o n ,  h o w ev er ,  c o u l d  resul t in u n a c c e p t a b l e  l e vels of 
e n v i r o n m e n t a l  d i s r u p t i o n ,  c o n s i d e r i n g  the pr o b a b l e  p la nt  
p r o x i m i t y  to eiths<- W r a n g e l l  o r  Pe te r s b u r g .

C o n s i d e r i n g  a ll  facto rs , we c o n c l u d e  that a S w a n  Lake 
h y d r o e l e c t r i c  p l a n t  o r  £ w o o d w a s t e  p l a n t  are i n f er i or  a l t e r n a t i v e s  
to the T y e e  Lake project. W e  t h e r e f o r e  find t h a t lioen si n g 
of the T y e e  L a ke  P r o j e c t  is in the p u b l i c  interest.

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

The T y e e  Lake p r o j e c t  has the c a p a b i l i t y  of using a ll  
the w a t e r  e n t e r i n g  T y e e  L a ke  e x c e p t  o c c a s i o n a l  f lood flows.
The p r o j e c t  w o u l d  m a k e  g o o d  use of tho w a t e r s  of Ty ee  Lake, 
a nd  w o u l d  not c o n f l i c t  w i t h  any p l a n n e d  d ev el opment. We 
c o n c lu de  that the proje ct ,  s u b j e c t  to the terms and c o n d i t i o n s  
of this license, is b e st  a d a p t e d  to the c o m p r e h e n s i v e  d e v e l o p­
men t  of tho b a s i n  u n d e r  p r e s e n t  conditions.

A N N U A L  C H A R G E S

Po r  the p u r p o s e  of r e i m b u r s i n g  tho U n i t e d  S t at e s for the cost 
of a d m i n i s t r a t i o n  of P a r t  I of the F ed e ra l P o w e r  Act, A P A lu b eing 
a s s e s s e d  a n nu al  charges. T h e  a u t h o r i z e d  i n st al le d  c ap a c i t y  for 
this p u r p o s e  is 2 6 ,7 00  h or sepower. A d d i t i o n a l  charg es  are being 
u sa e s s c d  for the use and o c c u p a n c y  of f ed er a l lands. T h e s e  ch a rges 
are p r o v i d e d  for in A r t i c l e  33.

L I C E N S E  T E R M

The p r o p o s e d  T y e e  Lake p r o je ct  is a m a j o r  u n c o n s t r u c t e d  project. 
In a c c o r d a n c e  w i t h  o ur  u sual p o l i c y  this l i ce n se  w i l l  be issued 
for a term of 50 years, e f f e c t i v e  tl. first d a y  of the taonth in 
w h i c h  the l ic en se  is Issued.
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T h e  C o m m i s s i o n  o r d e r s :

(A) A  l l c n i & c  Is Is sued to the A l a s k a  P o w e r  A u t h o r i t y  
(Licensee) u n d e r  P a r t  I o£ the F e d e r a l  P o w e r  A c t  (Act) for a 
p e r i o d  of 50 years, e f f e c t i v e  the f irst day of the m o n t h  in 
w h i c h  this license is issued, for the c o n s t r u c t i o n ,  o p er at i on , 
and m a i n t e n a n c e  of the T y e e  Lake Pr o j e c t ,  F E R C  P r o j e c t  No. 3015, 
l o c a t e d  on  T y e e  C r e e k  a p p r o x i m a t e l y  40 m i l e s  f r o m  the C i t y
of W r a n g e l l ,  Alaska, T h i s  l i c e n s e  is s u b j e c t  to the terms
a nd  c o n d i t i o n s  of the L e t , w h i c h  is i n c o r p o r a t e d  by  r e f e r e n c e
as p a r t  of this l i c en se ,  a n d  to the r e g u l a t i o n s  the C o m m i s s i o n  
I ssues u nd er  the p r o v i s i o n s  of the Act.

(B) T h e  T y e e  Lake P r o j e c t  c o n s i s t s  of:

(i) A ll  lands c o n s t i t u t i n g  the p r o j e c t  a r e a  a n d e n c l o s e d  
b y pr o j e c t  b o un da r y,  to  the e x t e n t  of ttie L i c e n s e e ' s  
I n te re st s  in t h o se  lands. T h e  p r o j e c t  a r e a  a n d  the
p r o j e c t  b o u n d a r y  ar e g e n e r a l l y  d e s c r i b e d  by  the e x h i b i t s
of the a p p l i c a t i o n  for licen s e as follows:

E x h i b i t  F E RC  D r a w i n g  No. 3 01 5 - T i t l e d

J - l 1 G e n e r a l  A r r a n g u m e n t

J - 2 2 G e n e r a l  A r r a n g e m e n t

K-3 31 T r a n s m i s s i o n  C o r r i d o r

K-4 . 32 T r a n s m i s s i o n  C o r r i d o r

K-5 33 T r a n s m i s s i o n  C o r r i d o r

K -6 34 T r a n s m i s s i o n  C o r r i d o r

K -7 23 T y e e  Lake

(11) P r o j e c t  w o r k s  c o n s i s t i n g  of: (1) T y e e  L a ke  w i t h  a
s u r f a c e  ar ea  of 434 a c r e s  a n d  a u s a b l e  s t o r a g e  c a p a c i t y  of
5 2 , 4 00  a c r o - f e c t  b e t w e e n  tho n a tu ra l  s u r f a c e  e l e v a t i o n  of 
1 ,3 96  feet and a m i n i m u m  B u r f a c o  el e v a t i c  of 1 , 2 5 0  feet:
(2) a p o w e r  tunnel, a p p r o x i m a t e l y  8 ,300 t e et  long a n d 10 
feet in d i a m e t e r  l e a d i n g  from an  intake s t r u c t u r e  in Tyee 
L ak e  at e l e v a t i o n  1 , 2 3 0  feet to the p o w e r h o u s e  w h e r e  it 
w o u l d  t r i f u r c a t e  into 3 pens to c ks ; (3) a s u r f a c e  p o w e r h o u s e  
c o n t a i n i n g  t w o 1 0 , 0 0 0 - k W  g e n e r a t i n g  u n i t s  w i t h  p r o v i s i o n s  
for a t hi rd  unit; (4) a 1 , 1 0 0 - f o o t - l o n g  t a i l r a c e  c ha nnel 
d i s c h a r g i n g  into A i r s t r i p  Slou gh ; (5) a 1 3 . 8 / 1 1 5 - k V  s w i t c h­
yard ad j a c e n t  to the p o we r h o u s e ;  (6) a 1 1 5 - k V  t r a n s m i s s i o n  
s y s t e m  c o n s i s t i n g  of 40 m i l e ?  of o v e r h e a d  line and 2 m il e s 
of s u b m a r i n e  c ab lts, l e a di n g ft.;m the p o w e r h o u s e  s w i t c h y a r d  
to the W r a n g e l l  S ub st a t i o n ;  a n d (7) a p p u r t e n a n t  facilities.

P r o j e c t  Ho. 3015 -8'

T h e  loca ti o n,  n a t u r e  a n d  c h a r a c t e r  o f  t h e s e  p r o j e c t  w o r k s  is 
s p e c i f i c a l l y  s h o w n  a n d  d e s c r i b e d  b y  the e x h i b i t s  c i t e d  a b o v e  
and m o r e  s p e c i f i c a l l y  d e s c r i b e d  b y  the f o l l o w i n g  e xh i b i t s .

E x h i b i t  F E R C  D r a w i n g  No. 3 0 1 5 -  T i t l e d

L - l  24 P o w e r  T u n n e l  P r o f i l e
a n d  Se c t i o n s

L-2 25 P o w e r  T u n n e l  I n t a k e
Structure

L-3 6 ?>j«/erhouae S i t e  P l a n

L -4  27 Powerhouse General
A r r a n g e m e n t  P l a n

L-5 28 P o w e r h o u s e  G e n e r a l
A r r a n g e m e n t  S e c t i o n *

L -6  29 P o w e r h o u s e  S w i t c h y a r d
G e n e r a l  A r r a n g m e n t

L - 1 0  3 0 R e s e r v o i r  A r e n  It C a p a c i t y
C u r v e s

E x h i b i t  M : N i n e  t y p e w r i t t e n  p a g e s  o f  t e x t  e n t i t l e d  " G e ne r al
D e s c r i p t i o n  o f  the M e c h a n i c a l  and E l e c t r i c a l  
E q u i p m e n t ,  a n d  the T r a n s m i s s i o n  L in*" filed o n  
S e p t e m b e r  8, 1980.

E x h i b i t  S : F i f t e e n  t y p e w r i t t e n  p a g e s  o f  t e x t  a nd  a 36 p a g e
a p pe nd ix .

(ill) A l l o f  t i e st ru c t u r e s ,  fixtures, Ar^jipments, o r 
f a c i l i t i e s  u s e d  o r  u s e f u l  in the m a i n t e n a n c e  a nd  o p e r a t i o n  
o f  the p r o j e c t  a n d  lo c a t e d  in t he  p r o j e c t  a rea, a n d  a n y  
o t h e r  p r o p e r t y  u s e d  o r  u s e f u l  in c o n n e c t i o n  w i t h  the 
p r o j e c t  o r  a n y  p a r t  o f  it; t o g e t h e r  w i t h  a l l r i p a r i a n  
o r  o t h e r  rights, th e u s e o r  p o s s e s s i o n  o f  w h i c h  is 
n e c e s s a r y  o r  a p p r o p r i a t e  in t he  m a i n t e n a n c e  o r  o p e r a t i o n  , 
o f  t ha  project.

(C) T h i s  l i ce ns e is s u b j e c t  t o  A r t i c l e s  1 t h r o u g h  32 set 
f o r t h  in F E R C  F o r m  L - 2 ( R ev is e d O c t o b e r  1975) e n t i t l e d  " T er m s 
a nd  C o n d i t i o n s  o f  th e  L i c e n s e  for U n c o n s t r u c t e d  M a j o r  P r o j e c t  
A f f e c t i n g  L a n d s  of  t h e U n l t o d  S t a t e s , "  W h i c h  ar e a t t a c h e d  to 
a nd  m a d e  a p s c L  o f .his licen se . T h i s  li c e n s e  is a l s o  s u b j e c t  
to the f o l l o w i n g  s p e c i a l  c o n d i t i o n s  s et  forth as a d d i t i o n a l  
a rt i c l e s :
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A r t i c l e  3 3 . T h e  L i c e n s e e  s h al l  p ay  t h e U n i t e d  S t a t e s  the 
f o l l o w i n g  a nn u al  charge, e f f e c t i v e  ae of  the f irst d a y  o f the 
mont'i in w h i c h  t h is  l i c e ns e is Issued;

(a) for the p u r p o s e  o f  r e i m b u r s i n g  t he  U n i t e d  S t a t e s  for 
the c o s t  o f  a d m i n i s t r a t i o n  o f  P a r t  I o f  the Act, a r e a s o n a b l e  
a n n u a l  c h a r g e  as d e t e r m i n e d  b y  the C o m m i s s i o n  in a c c o r d a n c e  
w i t h  .the p r o v i s i o n s  o f its r e g u l a t i o n s ,  in e f f e c t  f ro m  time 
to time. T h e  a u t h o r i z e d  i n s t a l l e d  c a p a c i t y  for s u ch  p u r p o s e  

is 2 6 , 7 0 0  h or se p o w e r .

(b) for the p u r p o s e  o f  r e c o m p e n s i n g  the U n i t e d  S t a t e s  for 
the use, o c c u p a n c y  a n d  e n j o y m e n t  o f  its lands a n  a m o u n t  to 
b e  d e t e r m i n e d  later.

A r t i c l e  3 4 . T h e  L i c e n s e e  s hall file w i t h  the C o m m i s s i o n ' s  
R eg i o n a l  E n g i n e e r  in S an  P r an c is co , C a l i f o r n i a ,  a nd  t he  Dire ct or , 
O f f i c e  e f  E l e c t r i c  C o  Jar R e g u l a t i o n  o n e  c o p y  e a c h  of  t h e c o n t r a c t  
d r a w i n g s  a n d  s p e c i f  nations for p e r t i n e n t  f e a tu re s o f  t h e project, 
s uc h as w a t e r  r e t e n t i o n  st r uc t u r e s ,  p o w e r h o u s e ,  a n d w a t e r  c o n v e y a n c e  
s tru c tu re s,  a t least 30 d a y s  p r i o r  to t h e  s t a r t  o f  c o n s t r u c t i o n .
T h e  D i r ec to r,  O f f i c e  of  E l e c t r i c  P o w e r  R e g u l a t i o n  m a y  r e q u i r e  
c h a n g e s  in the p l a n s  a n d s p e c i f i c a t i o n s  to  a s s u r e  a s a f e  and 
a d e q u a t e  proje ct .

A r t i c l e  3 5 . T h e  L i c e n s e e  shall c o m m e n c e  c o n s t r u c t i o n  of  the 
p r o j e c t  w i t h i n  t w o  y e a r s  f r o m tho e f f e c t i v e  d a t e  o f  t he  l ic e ns e 
a n d  s hall t h e r e a f t e r  in g o o d  f aith a n d w i t h  d u o  d i l i g e n c a  p r o s e c u t e  
s u c h  c o n s t r u c t i o n  a n d  s h al l  c o m p l e t e  c o n s t r u c t i o n  o f  s u ch  p r o j e c t  
w o r k s . w i t h i n  five y e a r s  f r o m  the e f f e c t i v e  d a t e  o f  t he  license.

A r t i c l e  3 6 . T h e  L l c e n s e o  w i t h i n  6 m o n t h s  f o ll o w i n g  tho 
d a t e  o f  c o m m e n c e n e n t  of o p e r a t i o n  o f  t he  p r o j e c t  shall file a 
r e v i s e d  E x h i b i t  F  and, for appr ov a l,  “as b u i l t "  E x h i b i t s  J, K, 
a n d  L  to s h o w  the p r o j e c t  as fi n a l l y  c o n s t r u c t e d  and located.

A r t i c l e  3 7 . T h e  L i c e n s e e  sh all r e t a i n  a B oa r d o f t h r e e  or  
m o r e  q u a li fi ed ,  inde p en de nt ,  e n g i n e e r i n g  c o n s u l t a n t s  to r e v i e w  
tho design, s pe c i f i c a t i o n s ,  a n d  c o n s t r u c t i o n  o f  t h e  p r o j e c t  for 
s a f e t y  a n d  adequ ac y.  T h e  n a m e s  an d q u a l l f i a a t . o n s  o f th e Board 
m e m b e r s  shall be s u b m i t t e d  to the D i re c t o r ,  O EP R,  for a p pr ov a l.
A m o n g  o t h e r  things, the b o a r d  shall a s s e s s  t h e g e ol o gy ; t h - 
d es i gn , s p ec if ic a t i o n s ,  a nd  c o n s t r u c t i o n  o f t he  p o w e r  tunnel, 
p o w e r  tunnel intake, a n d p o w e r h o u s e ;  e l e c t r i c a l  a n d m e c h a n i c a l  
e q u i p m e n t  i nv ol ve d  in w a t e r  c o n t r o l  a n d  e m e r g e n c y  p o w e r  supply; 
i n s t ru me n ta ti on ;  the c o n s t r u c t i o n  i n s p e c t i o n  p r og ra m;  a nd  
c o n s t r u c t i o n  p r o c e d u r e s  a n d  p r og re s s.  T h s  L i c e n s e e  s ha ll  s ub mi t 
t o the C o m m i t s i o n  c o p i e s  o f  the Bo a r d ' s  R ep or t o n  e a c h  m e e ti ng . 
R e p o r t s  r e v i e w i n g  each p o r t i o n  o f  the p r o j e c t  s h al l b e  s u b m i t t e d  
p r i o r  t.o o r  s i m u l t a n e o u s l y  w i t h  the s u b m i s s i o n  o f  thu c o r r e s p o n d i n g  
E x h i b i t  L  final d e s i g n  d r a wi ng s . T h e  L i c e n s e e  s h a l l  a l s o  s ub mi t  
a final r e p o r t  o f  the B o ar d u p o n  c o m p l e t i o n  o f  t he  pr o j e c t .  T h e  
f in al  r e p o r t  s hall c o n t a i n  a s t a t e m e n t  i nd i c a t i n g  the B oa r d' s 
s a t i s f a c t i o n  w i t h  the c o n s t r u c t i o n ,  safety, a n d a d c q u s o y  o f  the 
p r o j e c t  s t r uc tu r es .

A r t i c l e  I S . T h e  L ic e n s e e  shal l,  a f t e r  c o n s u l t a t i o n  w i t h  the 
U.S. F o r es t  S e r v i c e  and the A l a s k a  D e p a r t m e n t  of P u b l i c  Health, 
a nd  30 deys p r i o r  to b e g i n n i n g  c o n s t r u c t i o n  of the power ho us e , 
p o w e r  tunnel, tailr a ce , a nd  cl e a r i n g  of the t r a n s m i s s i o n  line 
r i g h t- of - wa y,  d e v e l o p  a nd  f i le  w i th  the C o m m i s s i o n ' s  R e g io n al  
E n g i n e e r  in S a n  F r a n ci sc o,  an d the Direc to r,  O f f i c e  of E l e ct r ic  
P o w e r  Re gu l a t i o n ,  a c o m p r e h e n s i v e  p l an  for c o l l e c t i o n  and d i s p o s a l  
of s a n it ar y and s o l i d  w a s t e s  to include, b ut  not be l i m i t e d  to, 
e x c a v a t e d  m a t e r i a l  and n o n - m e r c h a n t a b l e  timber, d u r i n g  c o n s t r u c t i o n  
and o p e r a t i o n  of the project. T h e  D i r e c t o r  m a y  r e q u i r e  c h an ge s 
in the p l an  to pr o t e c t  the e n v i r o n m e n t  of the area.

A r ticle 3 9 . T h e  L i c e n s e e  s h a l l  c o n s u l t  w i t h  the U.S. F o r e s t  
Servlet a n d  the A l a g k a  D e p a r t m e n t  of Na t u r a l  R e s o u r c e s  c o n c e r n i n g  
the neud, if any, to revis e p l a ns  for r e c r e a t i o n a l  d e v e l o p m e n t  at 
the project. L i c en se e , w i t h i n  1 y e a r f ro m the date o f ^ i s s u a n c e  
of this lice ns e , s h a l l  f i l e  w i t h  the C o m m i s s i o n  the r e s u l t s  of 
its c o n s u l t a t i o n  wi t h tho a b o v e  a g e n c i e s ,  a n d  for a p p r o v a l  a 
R e vi se d E x h i b i t  R, if needed, d e s c r i b i n g  any c h a n g e s  id the 
p r op os ed  r e c r e a t i o n a l  d e v e l o p m e n t  for the project. <•

A r t i c l e f O .  T h o  Lice ns e e,  a t  l e a s t  60 d a y s  p r i o r  to any 
g r o u n d s e l s t u r b i n g  a c t i v i t y  at the projec t,  s h a l l  file a ' c u l t u r a l  
r e so ur ce  m a n a g e m e n t  p l a n  for C o m m i s s i o n  r e vi ew  that d e s c ri be s;
(1) p r o c e d u r e s  w h i c h  w o u l d  be e m p l o y e d  to a vo id  i m p a c t * - t o  
a r c h e o l o g i c a l  and h i s t o r i c  sites; and (2) the m o n i t o r i n g  p r o g r a m  
to a vo id  and m i t i g a t e  im pacts a t  d i r e c t  impact a r o a s  w h i c h  h a v e  
b e e n  noted as ha ving p o t e n t i a l  f o r  s u b s u r f a c e  a r c h e o l o g i c a l  
deposits. T h is  p la n s h o u l d  bo s i t e - s p e c i f i c ,  a n d  be p r e p a r e d  in 
c o n s u l t a t i o n  w i t h  the A l a s k a  S t a t e  H i s t o r i c  P r e a e r v a t l b h  O f f i c e r  
(SIIPO). If any p r e v i o u s l y  u n r e c o r d e d  a r c h e o l o g i c a l  o r ‘his t o r i c  
s it e s are d i s c o v e r e d  d u r in g the c o ur se  of c o n s t r u c t i o n  br  d e v e l o p­
men t  of any p r o j e c t  w o r k s  o r  o t h e r  f a c il it i es  at tho project, 
c o n s t r u c t i o n  a ct i v i t y  in tho v i c i n i t y  s h al l  be halted,1'a q u a l i f i e d  
a r c h e o l o g l s t  s h al l be c o n s u l t e d  to d e t e r m i n e  the s i g n i f i c a n c e  of 
the sites, and the L i c e n s e e  s h a l l  c o ns ul t  w i t h  the SIIPC to d e v e l o p  
a m a n a g e m e n t  plan for p r o t e c t i o n  of s i g n i f i c a n t  a r c h e o l o g i c a l  o r  
h is t o r i c a l  resourced. If the L i c e n s e e  and tho S H P O c a n n o t  a gr e e 
o n  the a m o un t of  m o ne y to be e x p e n d e d  o n  a r c h e o l o g i c a l  o r  h i s t o r i c a l  
work re l a t e d  to the proje c t,  the C o m m i s s i o n  r e s e r v e s  tho r i gh t to 
requ ir e  tho L ic e n s e e  to c o n d u c t ,  at its o wn  e x p en se , a n y  s u ch  w o rk  
found necessary.

A r 5 lc l? 4 1‘ Th e  Ll c« n s e e p in c o n s u l t a t i o n  w i t h  the U.S.
F o r e nt  S e rv ic e , tho A l a s k a  D e p a r t m e n t  o f Fish a n d  G ame, a n d  the 
U.S. A rm y  C o r p s  of Engin ee r s,  s h a l l  p r e p a r e  and file w i t h  the 
C o m m i s s i o n ' s  R e g i o n a l  E n g i n e e r  in Sa n Fran ci sc o,  C a l i f o r n i a ,  a nd  
the Dire ct or ,  O f f i c e  of E l e c t r i c  P o w e r  R e g u la ti on ,  a t l e aa t  30 
days p r i o r  to a n y  g r o u n d  d i s t u r b i n g  a c t i v i t y  o r  s poil dispo sa l , 
a d e ta i le d p l a n  to co n t r o l  soil erosi on , dust, a n d s l o p e  
stab il i ty , an d to m i n i m i z e  tho q u a n t i t y  of I n o r g a n i c  sedi me nt - 
o r  o t h e r  p o t e n t i a l  w a t e r  p o l l u t a n t s  r e s ul ti ng  fr om  c o n s t r u c t i o n
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a n d  o p e r a t i o n  of  p r o j e c t  faci l it ie s.  T h i s  p l a n  s ha ll  i n c l u d e  
a n  i m p l e m e n t a t i o n  sche du l e,  m a i n t e n a n c e  program, a n d  e v i d e n c e  
o f  a g e n c y  co n s u l t a t i o n .  T h e  Di r e c t o r ,  O f f i c e  o f E l e c t r i c  
P o w e r  R e g u la ti on ,  m a y  r e q u i r e  c h a n g e s  in the p l a n  t o  m i n i m i z e  
eros io n,  dust, s e d i m e n t a t i o n ,  w a t e r  pollu ti on ,  or elope 
s t a b i l i t y  p r o bl em s .

A r t i c l e  4 2 . T h e  L i c e n s e e ,  in c o n s u l t a t i o n  w i t h  t h e A l a s k a  
D e p a r t m e n t  of  P i s h  and G am e , t he  U.S. P or e st  Serv ic e,  t h e  U.S.
A r m y  C o r p s  o f  E ng i n e e r s ,  t he  U . S .  F i s h  a nd  W i l d l i f e  Servi ce ,  a n d 
t he  N a t i o n a l  H a r i n e  F i s h e r i e s  S e rv ic e , s hall d e v e l o p  a p l a n  to 
m i n i m i z e  e f f e c t s  o f  p r o j e c t  c o n s t r u c t i o n  and o p e r a t i o n  o n  the 
w e t l a n d s  in the v i c i n i t y  o f  the p r o p o s e d  p o w e r h o u s e  and tailrace.
T h e  Li c e n s e e ,  a t  l e a st  60 da y s p r i o r  t o a n y g r o u n d - d i s t u r b i n g  
a c t i v i t i e s  in t h e  w et l a n d s ,  s ha ll  file this p l a n  w i t h  t h e C o m m i s s i o n  
a l o n g  w i t h  c o m m e n t s  o n  t h e p l a n  b y  th e c o n s u l t e d  a g e nc ie s.

A r t i c l e  43. T h e  L i c e n s e e ,  in c o n s u l t a t i o n  w i t h  the A l a sk a 
D e p a r t m e n t  of F i s h  a n d  G a me , the U.S. F o re st  Service, the N a t i o n a l  
M a r i n e  F i s h e r i e s  Serv i ce , a n d t h e  U.S. Pi sh  a n d  W i l d l i f e  Service, 
s hall d e v e l o p  a p l a n  t o  m i t i g a t e  the e f f e c t s  o f  p r o j e c t  o p e r a t i o n  
o n  th e f i s h e r y  r e s o u r c e s  o f  T y e e  L a k e  a n d  T y e o  Creek. T h i s  p la n 
s hall I n c lu de  r e c o m m e n d a t i o n s  r e g a r d i n g  m i t i g a t i o n  o f  l o ss  to 
the T y e e  L ak e A r c t i c  g r a y l i n g  p o p u l a t i o n ,  to i n c l u d e  the p r a c t i c a l i t y  
a.id c o s t  o f  e s t a b l i s h i n g  a g r a y l i n g  p o p u l a t i o n  in a n o t h e r  lake in 
t he  area, a n d  r e c o m m e n d a t i o n s  r e g a r d i n g  the m o s t  p r a c t i c a l  and 
e f f e c t i v e  m e a n s  o f  m i t i g a t i n g  t h e  loss o f  f i s ho ry  r e s o u r c e s  in 
T y e e  Creek, d o w n s t r e a m  o f  the falls, t o  incl ud e p o s s i b l e  u s e  of 
the t a i l r a c e  o r  A i r s t r i p  S l o u g h  o s r e p l a c e m e n t  f i s h e r y  h ab i t a t .  
L ic e n s e e ,  w i t h i n  1 ye a r from the d a t e  o f  issu an c e o f  this license, 
shall f il e this p l a n  w i t h  t he  C o m m i s s i o n  for appro va l,  a lo n g w i t h  
c o m m e n t s  o n  the p l a n  b y  th e c o n s u l t e d  a gencies.

A r t i c l e  4 4 . T h o  L i c e n s e e ,  w i t h i n  six m o n t h s  from th e d a t e  
o f  i s s u a n c e  o f  t h is  license, a n d  in c o n s u l t a t i o n  w i t h  the 
S u p e r v i s o r ,  T o n g o s s  N a t i o n a l  F o r e s t  o f  the U.fii. F o r o s t  Service, 
the F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n ,  a n d the A l a s k a  D e p a r t m e n t  of  
T r a n s p o r t a t i o n  a n d P u b l i c  Faci li ti e s,  s hall c c m p l e t e  a s t u d y  of 
the location, desig n , c o n s t r u c t i o n  a nd  m a i n t e n a n c e  p r o c e d u r e s  of  ell 
t r a n s m i s s i o n  l i n o fac il i ti es , i n c l u d i n g  r i g ht s- o f- wa y,  s u b m a r i n e  
c a b l e  t e r mi na l s,  a nd  h i g h  a e r i a l  c r o ss i ng s,  to  I n cl u de  t h e c r o 7 * i n g  
o v e r  E a g l e s  D ay  o n  B r a d f i e l d  Cana l,  a n d  naar the O r i o n  T r i a n g u l a t i o n  
S t a t i o n  — a E a s t e r n  Pass ag e . T h a t  s t u d y  shall a d d r e s s  t h e n ee d to 
p re ve n t,  o r m i n i m i z e  to the e x t e n t  po s s i b l e ,  m i g n i f l e a n t  a d v e r s e  
i m p a c t s  to the e x i s t i n g  v i s u a l  e n v i r o n m e n t  a n d a i r c r a f t  safety. 
L i c e n s e e ,  w i t h i n  six m o n t h s  f ro m the d a t e  o f  is s u a n c e  o f  this 
license, s hell file a r e p o r t  o n  the r e s u l t s  o f  th at  study, to 
I n c l u d e  d o c u m e n t a t i o n  o f  c o n s u l t a t i o n  and s u b m e a u e n t  r a c o m m n e d a t i o n .  
T h e  C o m m i s s i o n  r e s er ve s the r i gh t  to r e q u i r e  I'lo'.ilflcation o f 
t r a n s m i s s i o n  li ne  f a c i l i t i e s  w i t h  - e g a r d  to v i s u a l  r e s o u r c e s  
a n d  a i r c r a f t  safety.
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A r t i c l e  4 5 . (a) In a c c o r d a n c e  with the p r o v i s i o n s  of
this article, the L i c e n s e e  s ha l l have the a u t h o r i t y  to g r a n t  
p e r m i s s i o n  for ce r t a i n  types of use and o c c u p a n c y  of p r oj ec t 
lands and w a t e r s  and to c o n v e y  c e r t a i n  i n t er es ts  in p r oj e ct  
lands a n d w a t e r s  for ce r t a i n  o t h e r  types of use and o c cu pa nc y , 
w i t h o u t  p ri or  C o m m i s s i o n  approval. The L i c e n s e e  may e x e r c i s e  
the a u t h o r i t y  o nl y  if the p r o p o s e d  use and o c c u p a n c y  is c o n s i s t e n t  
w i t h  the p ur p o s e s  of p r o t e c t i n g  and e n h a n c i n g  the scenic, 
r e c r ea ti o na l,  and o t h e r  e n v i r o n m e n t a l  v al ue ? of the project.
F or  those purposes, the Li c e n s e e  shall a l s o  have c o n t i n u i n g  
r e s p o n s i b i l i t y  to super vi se  a n d  c on tr ol  the uses a nd  o c c u p a n c i e s  
for w h i c h  it g r a nt s pe rm i s s i o n ,  and to m o n i t o r  the use of, and 
e n s u r e  c o m p l i a n c e  w i t h  the c o v e n a n t s  of the i n s t r u m e n t  of. 
c o n v e y a n c e  for, any i n t e r n e s  that it has conve ye d,  u n d e r  this 
article. If a p e r m i t t e d  use and o c c u p a n c y  v i o l a t e s  a n y  c o n d i t i o n  
of this a r ti cl e  or any o t h e r  c o n d i t i o n  imposed by the L i c e n s e e  
for p r o t e c t i o n  and e n h a n c e m e n t  of the p r o j e c t ' s  scenic, 
r e c r e a t i o n a l , o r  o t h e r  e n v i r o n m e n t a l  values, o r  if a c o v e n a n t  
of a c o n v e y a n c e  made u nd e r the a u t h o r i t y  of this a r t i c l e j ^ s  
viol at e d,  the L ic e n s e e  shall take any l awful a c t i o n  ne c e s s a r y  
to co r r e c t  the violation. F o r  a p e r m i t t e d  use or  oc cu p a n c y ,  
that a c t i o n  includes, if n e c es s ar y,  c a n c e l l i n g  the p e m l p e l o n  
to use and o c c u p y  the p r oj e ct  lands a n d  w a te rs  a n d r eq u i r i n g  
the removal of any n o n - c o m p l y i n g  s t r u c t u r e s  and facilities.

j«
(b) The types of use and o c c u p a n c y  of p r o j e c t  lands and 

w aters for w h i c h  the L l c o n s x c  ma y g r a n t  p e r m i s s i o n  w i t h o u t  
p rior C o m m i s s i o n  a p p r o v a l  arei (1) l a n ds c ap e plant! ngf,,\
(2) n on - c o m m e r c i a l  pi rrs, landings, b oa t docks, o r  sl a i j p r  
s t r u c t u r e s  a nd  f ac ilities; a n d  (3) e mb a nk m e n t s ,  bulkh ea ds ,  
r eta i ni ng  walls, o r  s i m i l a r  s t r u c t u r e s  for e r o s i o n  c o nt rg i 
to p r o t e c t  the e x i s t i n g  shorelino. T o  the e x t e n t  foaslb le  
and d e si r a b l e  to p r o t e c t  and e n ha nc e  the p r o j e c t ' s  scan{«, 
recr e at io na l , a nd  o t h e r  e n v i r o n m e n t a l  valu es , tho Li c e n s e e  
s hall require m u l t i p l e  use and o c c u p a n c y  of f a c i l i t i e s  for 
a ccers to proj ec t  lands o r  waters. T h e  L i c e n s e e  s h al l a l so  
ensu.o, to the s a t i s f a c t i o n  of the C o m m l j s s i o n ' s  a u t h o r i z e d  
repr e se nt at i ve , that the uaos a nd  o c c u p a n c i e s  for w h i c h  it 
g r a n t s  p e r m i s s i o n  are m a i n t a i n e d  in g o od  r ep ai r  and c o m pl y 
w it h a pp l i c a b l e  S ta te  and local h ea lt h a n d  s a f e t y  r e q u i r e­
ments. B e fo r e g r a n t i n g  p e r m i s s i o n  for c o n s t r u c t i o n  of bu l k h e a d s  
o r r o t al ni ng  wall s,  the Li c e n s e e  shalli (1) i n s pe ct  the site of 
the pr o p o s o d  co ns tr u c t i o n ,  (2) c o n s i d e r  w h e t h e r  the pl a n t i n g  of 
v e g e t a t i o n  o r  the use of r i p r a p  wo uld bo a d e q u a t e  to cont ro l 
e r o s i o n  at the alto, and (3) d e t e r m i n e  that tho p r o po so d 
c o n s t r u c t i o n  is n e e de d a nd  w o u l d  not change the b a s i c  c o n to ur  
of the r os or v ol r ahorollne. T o  implement this p a r a g r a p h  (b), 
tho L lc en s oo  may, among o t h e r  things, e s t a b l i s h  a p r o g r a m  for 
lsnulng p e r m i t s  for the s p ec if i ed  t y pes of use and o c c u p a n c y  
of proj ec t lands a n d  waters, w h i c h  m a y  bo s u b j e c t  to tho 
p a y m e n t  of a reas on a bl e feo to c ovor tho L l c o t x c c ' B  costs of 
a d m i n i s t e r i n g  the p er m it  program. T h o C o m m i s s i o n  re s e r v e s  
the r i gh t to requ ir e the L ic e n s e e  to file a d e s c r i p t i o n  of its
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s t a n da rd H,  g u i d e l i n e s ,  a n d  p r o c e d u r e s  for i m p l e m e n t i n g  this 
paragrapli (b) and to r e q u i r e  m o d i f i c a t i o n s  of those st andards, 
g u i d e l i n e s ,  o r  procedures.

(c) T h e  L ic e n s e e  m a y  c o n v e y  e a s e m e n t s  o r  ri g h t s - o f - w a y  
a cr os s , o r  leas es  of, p r o j e c t  lands fori (1) r e p l a c e m e n t  
expa ns io n , re al ig n m e n t ,  o r  m a i n t e n a n c e  of b r i d g e s  and r oads for 
w h i c h  ail n e c e s s a r y  S t at e a n d Fe d e r a l  a p p r o v a l s  h a ve  been
obtained'; (2) s to rm  d r a in s and w a t e r  mains; (3) s ew e rs  that d o
not d i s c h a r g e  into p r o j e c t  wate rs ; (4) m i n o r  a c c e s s  roads;
(5) telephone, gas, and e l e c t r i c  u t i l i t y  d i s t r i b u t i o n  lines;
(6) n o n - p r o j e c t  o v e r h e a d  e l e c t r i c  t r a n s m i s s i o n  lines that d o  n o t  
r e q u i r e  e r e c t i o n  of s u p p o r t  s t r u c t u r e s  w i t h i n  the p r o j e c t  
boun da ry ;  (.7) s u bm a ri ne , o v e r h e a d ,  o r  u n d e r g r o u n d  m a j o r  t e l e p h o n e  
d i s t r i b u t i o n  c a bl es  or  m a j o r  e l e c t r i c  d i s t r i b u t i o n  lines (69-kV 
o r less); and (8) w a t e r  inta ke  o r  p u m p i n g  f a c i l i t i e s  that d o
not e xt ra c t m o r e  than o ne  m i l l i o n  g a l l o n s  p e r  day fron ; ; p r o j e c t  
reservoir. N o  l ater t h an  J a n u a r y  31 of e a c h  year, the Licensi'ia 
s ha ll  file three c o p ie s of a r e p o r t  b r i e f l y  d e s c r i b i n g  for 
e ach c o n v e y a n c e  made u n d e r  this p a r a g r a p h  (c) d u r i n g  the p rior 
c a l e n d a r  year, the type of i n t e r e s t  c on v e y e d ,  the l o c a t i o n  of 
the lands Bu b j e o t  to the c o n v e y a n c e ,  a nd  the n a t u r e  of the use 
for w h i c h  the i n t e r e s t  w a s  conveyed.

(d) The L i c e n s e e  m a y  c o n v e y  fee title to, e a s e m e n t s  or
r ig ht s- o f - w a y  across, o r  l e as es  of p r o j o c t  lands fori (1) c o n­
st r u c t i o n  of n e w  b r i d g e s  o r  r oa d s for w hich all n e c e s s a r y  
S t a t e  and Federal a p p r o v a l s  have b o o n  o b t ai ne d;  (2) s e w e r  or  
a f f l u e n t  lines that d i s c h a r g e  into p r o j e c t  w a tirs, foi: w hi c h 
all n e ce ss ar y  Pode ra l and S t at e w a t e r  q u a l i t y  c e r t i f i c a t e s  or 
p er mi ts  have b o o n o bt a i n e d ;  (3) o t h e r  p i p e l i n e s  that c ross 
p r o j e c t  lands or  w a t e r s  b u t  d o  not d i s c h a r g e  Into p r o j o c t  
waters; (4) n o n - p r o j e c t  o v e r h e a d  e l e c t r i c  t r a n s m i s s i o n  lines 
that require e r e c t i o n  of s u p p o r t  s t r u c t u r e s  w i t h i n  tho p r o j e c t  
b cundary, for w hi ch  all n u c e s s a r y  F ed er al  a nd  S t at e a p p r o v a l s  
have b o o n o btained; (5) p r i v a t e  o r  p u b l i c  m a r i n a s  that can 
a c c o m m o d a t e  no more than 10 w a t e r c r a f t  at a time a n d are l o ca t ed  
at l e a s t  o no -h al f  Mi la  f r o m any o t h e r  p r i v a t e  o r p u b l i c  marina;
(6) r o c r o a t l o n a l  d e v e l o p m e n t  c o n s i s t e n t  w i th  an a p p r o v e d  E x h i b i t  
R o r  a p pr ov od  r e p o r t  o n r e c r ea t io na l r e s o u r c e s  of an E x h i b i t  E; 
and (7) o t h a r  uses, ifi (1) the a m o u n t  of land c o n v o y e d  for a 
p a r t i c u l a r  use Is five a c r e s  o r  loss; (11) a ll  of the land 
c o n v o y e d  Is l o c a t e d  at l e a s t  75 foot, m e a s u r e d  ho r i z o n t a l l y ,  
from tho edge of the p r o j e c t  r o s e r v o i r  at norma l m a x i m u m  s ur fa c o 
el evation; a nd  (111) n o m o r e  t ha n 50 total a c r e s  of project 
lands for each p r o j e c t  d a v a l o p m e n t  are c o n v e y e d  u n d o r  this 
c l a u s e  (d)(7) In a ny  c a l e n d a r  year. At l ea st  45 da ys  b e fo re  
c o n v e y i n g  any i nt e r e s t  in p r o j e c t  l ands u n d e r  this p a r a g r a p h
(d), the L l c e ns oe  m u st  file a l e t t e r  to the D l ro ct or ,  ? f f l c e  of 
E l e c t r i c  P o w e r  Regu la ti o n,  s t a t i n g  Its inte nt  to cor.ya he 
I n t e re st  and b r i e f l y  d e s c r i b i n g  the type of I n t e r e s t  i 'cation
of the lands to bo c o n v o y a d  (a m a r k e d  E x h i b i t  G  or  K mi be
usod), tho n at ur e of tho p r o p o s e d  use, the I d e n t i t y  of ;'eral
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o r  S t a t e  a g e n c y  o f f i c i a l  c o ns ul te d , a n d  a n y  F e d e r a l  o r  S t at e  
a p p r o v a l s  r e q u i r e d  £r~ t h e p r o p o s e d  use. U n l e s s  t h e  D i re ct o r,  
w i t h i n  4 5  d a y s  f ro m t h e  f il in g date, r e q u i r e s  th e L i c e n s e e  to 
file a n  a p p l i c a t i o n  for p r i o r  a p pr o va l,  tho L i c e n s e e  m a y  c o n v e y  
t he  i n t o n d a d  interest, a t  t h e en d  o f  t ha t  period.

(e) T h e  f o l l o w i n g  a dd it i o n a l  c o n d i t i o n s  a p p l y  t o  a ny  
i n t e n d e d  c o n v e y a n c e  undet p a r a g r a p h s  (c) o r  (d) o f  this ar t i c l e t

(1) B e f o r e  c o n v e y i n g  th e  i nterest, the L i c e n s e e  
s h a l l  c o n s u l t  w i t h  F e d e r a l  a n d  S t a t e  f is h an d w i l d l i f e  
o r  r e c r e a t i o n  a g en c ie s,  a s appropriate., a nd  t h e S t a t e  
H i s t o r i c  r e s e r v a t i o n  O f f i c e r .

(2) B e f o r e  c o n v e y i n g  t h e  interest., the L i c e n s e e  
s h a l l  d e t e r m i n e  t h a t  t he  p r o p o s e d  u se  o f  the l a i W n  to 
b e  c o n v e y e d  ie n o t  i n c o n s i s t e n t  w i t h  a n y  approvedr,
E x h i b i t  R  o r  a p p r o v e d  r e p o r t  o n  r e c r e a t i o n a l  r e s o u r c e s  
o f  a n  E x h i b i t  E; or, if t h e  p r o j e c t  d o e s  n o t have,.an 
a p p r o v e d  E x h i b i t  R  o r  a p p r o v e d  r e p o r t  o n  r e c r e a t i o n a l  
reso ur c es , t h a t  t h e l ands t o  b e  c o n v e y e d  d o  n o t  h a v e  
r e c r e a t i o n a l  value. n,

j
(3) T h e  i n s t r u m e n t  o f  c o n v e y a n c e  m u s t  i n c l u d e  

c o n v e n a n t s  r u n n i n g  w i t h  t h e  land a d e q u a t e  to a n s u c e  
thati (i) the us e o f the lands c o n v e y e d  s ha ll  not 
e n d a n g o r  h ea l th , c r e a t e  a  nuisa n ce , o r  o t h e r w i s e  be 
incompatible w i t h  o v o r a l l  p r o j e c t  r e c r e a t i o n a l  use; 
and (li) t g r a n t e e  s ha ll  t a k e  all r ea s o n a b l e  
p r e c a u t i o n s  to e n e u r e  t h a t  the c o n s t r u c t i o n ,  opera ti o n,  
a nd  m a i n t e n a n c e  o f  s t r u c t u r e s  o r  f a ci li t ie s o n  the, 
c o n v o y e d  lands w i l l  o c c u r  in a m a n n e r  t h a t  w il l 
p r o t e c t  tho scenic, r e c r e a t i o n a l ,  and e n v i r o n m e n t a l  
v a l u e *  of  t h e pr o j e c t .  a-

• t
(4) T h e  C o m m i s s i o n  re s e r v e s  the r ig ht  t o  r e q ui re  

t h e  L i c e n s e e  to t a ke  r e a s o n a b l e  r e m e d i a l  a c t i o n  t<? 
c o r r e c t  a ny  v i o l a t i o n  o f  t h e t e rm s  a n d  c o n d i t i o n s  of 
t his article, for the p r o t e c t i o n  a n d  en hancement of 
the p r o j e c t ' s  scenic, re c r e a t i o n a l ,  a n d  o t h e r  e n v i r o n­
men t a l  values.

(f) T h e  c o n v e y a n c e  o f  a n  i n t e r e s t  in p r o j e c t  lands u n d e r  
t hi s a r t i c l e  do es  n o t in i t s e l f  c h a n g e  the p r o j e c t  b o u n d a r i e s .
T h e  p r o j o c t  b o u n d a r i e s  m a y  b e  c h a n g e d  to  e x c l u d e  land c o n v e y e d  
u n d e r  thie a r t i c l e  o n l y  u p o n  a p p r o v a l  o f  r e v i s e d  E x h i b i t  0 o r  K 
d r a w i n g *  ( p ro je c t b o u n d a r y  maps) re fl e c t i n g  o x c l u s i o n  of  that 
land. L a n d s  c o n v e y e d  u n d e r  t h ia  a r t i c l e  w i L l  be e x c l u d e d  from 
the p r o j e c t  o n l y  u p o n  a d e t e r m i n a t i o n  t h at  the la nds a re  not 
n e c e s s a r y  for p r o j e c t  p ur p o s e s ,  s u ch  as o p e r a t i o n  a nd  m a i n t e n a n c e ,  
flowage, recre a ti on , p u b l i c  access, p r o t e c t i o n  o f  e n v i r o n m e n t a l  
r es o u r c e s ,  a n d  s h o r e l i n e  c o n tr ol ,  i n c l u d i n g  s h o r e l i n e  a e s t h e t i c
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v a l u e s .  A b s e n t  e x t r a o r d i n a r y  c i r c u m s t a n c e s ,  p r o p o s a l s  to 
c x c r c d e  lands c o n v e y e d  u n d e r  this a r t i c l e  f ro m the p r o j e c t  
s ha ll  b e  c o n s o l i d a t e d  for c o n s i d e r a t i o n  w h e n  re v i s e d  E x h i b i t  
G o r  K  d r a w i n g s  w o u l d  b e  filed for a p p r o v a l  for o t h e r  purpo se s .

(D) T h i s  o r d e r  is final u n l e s s  a n a p p l i c a t i o n  for 
r e h e a r i n g  is filed w i t h i n  30 d a ys  from the d a t e  o f  its i s s u an ce  
as p r o v i d e d  in S e c t i o n  313(a) of  t h e Act. T h e  f iling o f an 
a p p l i c a t i o n  for r e h e a r i n g  d o e s  n o t o p e r a t e  as a s t a y  o f  the 
e f f e c t i v e  d a t e  o f  this l ic en s e o r  o f  a n y  o t h e r  d a t e  s p e c i f i e d  
in t hi s  o r de r , e x c e p t  a s  s p e c i f i c a l l y  o r d e r e d  b y  the C o m m i s s i o n  
F a i l u r e  o f  t h e L i c e n s e e  to file an  a p p l i c a t i o n  for r e h e a r i n g  
s ha ll  c o n s t i t u t e  a c c e p t a n c e  o f  t hi s license. In a c k n o w l e d g m e n t  
c f a c c e p t a n c e  o f  this license, the l i c e n s e  s hall b o s i g n e d  for 
the L i c e n s e e  a nd  r e t u r n e d  to the C o m m i s s i o n  w i t h i n  fit) days 
from the d a t e  o f  i s s u a n c e  o f  this order.

By t h e  C o m m i s s i o n .

( S E A L )

f & a t b V ./ S u J
Ke n n e t h  F. Plumb, 

Secr et ar y .
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IN T E S T I M O N Y  o f  its a c k n o w l e d g m e n t  o f  a c c e p t a n c e  o f  all o f 

t he  t er m s a nd  c o n d i t i o n s  o f  this o rder, A l a s k a  P o w e r  A u t h o r i t y

t h i s _____________ d a y  o f _________________________ , 1981, h a s  c a u s e d

its c o r p o r a t e  nam.' to  b e  s i g n e d  h e r e t o  b y  ___________________________

i t s ________________D ir e c t o r ,  a n d  its c o r p o r a t e  seat t o  b e  af f i x e d

h e r e t o  and a t t e s t e d  b y _________  its,_________________

S e c r et ar y,  p u r s u a n t  to  a r e s o l u t i o n  o f  its B o a r d  o f  D i r e c t o r s

d u l y  a d o p t e d  o n t h e __________________  d a y  o f _____________________ , 19  ,

a c e r t i f i e d  c op y o f  the r e c o r d  o f  w h i c h  is atta<;he<f h e r et o.

A l a s k a  P o w e r  A u t h o r i t y

By ___________ __________________
D i r e c t o r

Attostt

S e c r e t a r y



MEMORANDUM State of Alaska

TO.

FROM:

G o r d o n  H a r r i s o n  d a te :

A s s o c i a t e  D i r e c t o r

O f f i c e  o f  M a n a g e m e n t  a n d  B u d g e t  f i l e  no: 

D i v i s i o n  o f  S t r a t e g i c  P l a n n i n g
TELEPHONE NO:

< 5 3 ^
G e o r g e  M a t z  s u b je c t :

D i v i s i o n  o f  S t r a t e g i c  P l a n n i n g  

O f f i c e  o f  M a n a g e m e n t  a n d  B u d g e t

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

4 6 5 - 3 5 7 3

T y e e  L a k e  P r o j e c t

r
T h e r e  h a s  b e e n  c o n t r o v e r s y  r e c e n t l y  r e g a r d i n g  t h e  T y e e  L a k e  

P r o j e c t .  T h e  C i t y  o f  P e t e r s b u r g  h a s  s t a t e d  t h a t  t h e  c o s t  o f  

p o w e r  f r o m  t h e  p r o j e c t  is t o o  e x p e n s i v e  a n d  t h e y  m a y  n o t  w e n t  t:’ 

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

t h e  A l a s k a  P o w e r  A u t h o r i t y  ( A P A ) . T h i s  s i t u a t i o n  h a s  l e a d  t o  a n  

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

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

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

t h e  q u e s t i o n  o f  e c o n o m i c  f e a s i b i l i t y .  T h e  i n f o r m a t i o n  in t h i s  

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

F e b r u a r y  9, 1 9 8 3  m e m o  f r o m  S r i c  Y o u l d  t o  J a c k  K r e i n h e d e r  a n d  a 

F e b r u a r y  1 1 ,  1 9 8 3  m e m o  f r o m  J a c k  K r e i n h e d e r  t o  R e p r e s e n t a t i v e  

D o n  C l o c k s i n .

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

t h e  A P A  i n  D e c e m b e r  o f  1 9 7 9 .  T h e  s t a t u t e  a t  t h i s  t i m e  (AS 

4 4 . 5 6 . 1 8 0 )  r e q u i r e d  t h e  O f f i c e  o f  t h e  G o v e r n o r  t o  e v a l u a t e  A P A  

f e a s i b i l i t y  s t u d i e s .  S i n c e  t h e  A P A  w a s  i n  i t s  i n f a n c y  a n d  t h e  

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

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

I n  1 9 8 0 ,  t h e  L e g i s l a t u r e  p a s s e d  a n  o m n i b u s  e n e r g y  b i l l  ( C h  8 3 ,

S L A  1 9 8 0 )  w h i c h  a m e n d e d  r e q u i r e m e n t s  f o r  A P A  r e c o n n a i s s a n c e  a n d  

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

B u d g e t  a n d  M a n a g e m e n t  ( n o w  O f f i c e  o f  M a n a g e m e n t  a n d  B u d g e t )  t o  

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

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

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

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

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

M a n a g e m e n t .  H o u s e  J o i n t  R e s o l u t i o n  N o .  6 2 ,  w h i c h  h a d  b e e n  

a p p r o v e d  b y  t h e  L e g i s l a t u r e  e a r l i e r  i n  t h e  1 9 8 0  s e s s i o n ,  strited 

t h a t  t h e  g e n e r a l  d e s i g n  o f  t h e  T y e e  L a k e  P r o j e c t  w a s  a p p r o v e d  a n d  
t h a t  t h e  A P A  c o u l d  i n c u r  $ 7 0 , 0 0 0 , 0 0 0  in r e v e n u e  b o n d  i n d e b t e d n e s s  

t o  f i n a n c e  t h e  p r o j e c t .
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I n  1 9 8 i .  lk« . ' < s l a t u r e  o n c e  a g a i n  m a d e  s i g n i f i c a n t  a m e n d m e n t s

t o  t h e  Al-'fe ,t e s  ( Ch 1 1 8 ,  S L A  1 9 8 1 ) .  O n e  o f  t h e  m o r e  s i g n i ­

f i c a n t  a m i ' <*.. cs e s t a b l i s h e d  a P o w e r  D e v e l o p m e n t  F u n d  t o  b e  

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

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

O n e  o f  t h e s e  r e s t r i c t i o n s  ( A S  4 4 . 8 3 . 3 9 4 )  s t a t e s  t h a t  " t h e  

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

e x c e p t  i n  c o m p l i a n c e  w i t h  A S  4 4 . 8 3 . 1 7 7 - 4 4 . 8 3 . 1 8 7  a n d  u n l e s s  

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

f r a g

C h  9 0 ,  S L A  1 9 8 1  ( w h i c h  w a s  t h e  a p p r o p r i a t i o n  b i l l  w h i c h  

a c c o m p a n i e d  C h  1 1 8 ,  S L A  1 9 8 1 )  m a d e  a p p r o p r i a t i o n s  t o  b e g i n  

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

a m o u n t  o f  t h e i r  r e s p e c t i v e  a p p r o p r i a t i o n s  a r e  T y e e  L a k e  P r o j e c t  

- $ 4 8 , 0 0 0 , 0 0 0 ,  S w a n  L a k e  P r o j e c t  - $ 5 3 , 0 0 0 , 0 0 0 ,  a n d  t h e  T e r r o r  

L a k e  P r o j e c t  $ 8 1 , 5 0 0 , 0 0 0 .  A d d i t i o n a l  a p p r o p r i a t i o n s  in t h e  

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

p r o j e c t s .  T h e s e  l o a n s  w e r e  c o n v e r t e d  t o  g r a n t s  b y  a n o t h e r  

b i l l  C h  9 1 ,  S L A  1 9 8 1 .

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

a n d  r e c e i v e d  l e g i s l a t i v e  a p p r o v a l ,  A S  4 4 , 8 3 . 3 9 4  r e q u i r e d  a 

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

t h e  A P A  c o u l d  m a k e  e x p e n d i t u r e s  f r o m  t h e  P o w e r  D e v e l o p m e n t  

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

f e a s i b i l i t y  s h o u l d  b e  d e t e r m i n e d .  T h e  A P A  a s s u m e d  t h a t  t h e  

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

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

p r o c e s s .

A p p a r e n t l y ,  t h e  A P A ' s  f i r s t  a t t e m p t  at c o m p l y i n g  w i t h  A S  4 4 . 8 3 . 3 9 4  

w a s  a n  A u g u s t  13, 1 9 8 1  m e m o  f r o m  R o b e r t  M o h n ,  D i r e c t o r  o f  

E n g i n e e r i n g  t o  t h e  R e c o r d  ( s e e  A t t a c h m e n t  A ) . T h e  i n f o r m a t i o n  

i n  t h i s  m e m o  w a s  p r e s e n t e d  t o  t h e  A u g u s t  18, 1 9 8 1  m e e t i n g  o f

t h e  A P A  B o a r d  o f  D i r e c t o r s  t o  d e m o n s t r a t e  t h a t  e v e n  w i t h  roLtc ’

r e c e n t  a n d  h i g h e r  c o n s t r u c t i o n  c o s t  e s t i m a t e s ,  t h e  T y e e  L a k e  

P r o j e c t  w a s  e c o n o m i c a l l y  f e a s i b l e  a t  t h e  " m o s t  l i k e l y "  l o a d  

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

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

w o u l d  o b l i g a t e  f u n d s  i n  t h e  P o w e r  D e v e l o p m e n t  F u n d .  It s h o u l d  

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

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

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

R o n  L e h r ,  a B o a r d  m e m b e r  a n d  D i r e c t o r  o f  B u d g e t  a n d  M a n a g e m e n t  

a t  t h a t  t i m e ,  q u e s t i o n e d  s o m e  o f  t h e  p o i n t s  u s e d  in t h e  p r e s e n ­
t a t i o n  a n d  r e q u e s t e d  b a c k u p  i n f o r m a t i o n .  T h i s  i n f o r m a t i o n  w a s  

s e n t  to B u d g e t  a n d  M a n g e m e n t  w h e r e  s t a f f  f o u n d  t h e  i n f o r m a t i o n  

i n a d e q u a t e  t o  m a k e  a d e t e r m i n a t i o n :  r e g a r d i n g  t h e  e c o n o m i c  

f e a s i b i l i t y  o f  t h e  T y e e  L a k e  P r o j e c t .  A P A  s t a f f  w a s  i n f o r m e d  

o f  t h i s  a n d  r e s p o n d e d  i n  a S e p t e m b e r  1 0 ,  1 9 8 1  l e t t e r  w i t h  

c o p i e s  o f  t h e  c a l c u l a t i o n s  u s e d  f o r  t h e  A u g u s t  1 3 ,  1 9 8 1  m e m o .

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

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

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

d e c i s i o n  b y  t h e  A P A  t o  p r o v i d e  a m o r e  c o m p l e t e  a n d  a d e q u a t e  

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

p r o d u c t  o f  t h i s  e f f o r t  w a s  a " F i n d i n g s  a n d  R e c o m m e n d a t i o n s "  

r e p o r t  t h a t  w a s  c o m p l e t e d  o n  D e c e m b e r  2, 1 9 8 1  a n d  d i s t r i b u t e d  

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

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

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

p r o j e c t .

A l t h o u g h  a r e v i e w  b y  B u d g e t  a n d  M a n a g e m e n t  o f  t h e  " F i n d i n g s

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

r e v i e w  w a s  u n d e r t a k e n  f o r  t h e  b e n e f i t  o f  R o n  L e h r  w h o ' s  

int. e s t  w a s  b o t h  a s  a B o a r d  m e m b e r  a n d  S t a t e  B u d g e t  D i r e c t o r .

R o n  j»h r  d i s t r i b u t e d  t h i s  r e v i e w  t o  t h e  B o a r d  a t  i t s  J a n u a r y ,

1 9 8 2  m e e t i n g .

T h e  B u d g e t  a n d  M a n a g e m e n t  r e v i e w  ( A t t a c h m e n t  B) q u e s t i o n e d  

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

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

is t h a t  t h e  T y e e  L a k e  P r o j e c t  m a y  n o t  b e  e c o n o m i c a l l y  f e a s i b l e  

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

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

" m o s t  l i k e l y "  l o a d  f o r e c a s t .  S o m e  o f  t h e  m o r e  s i g n i f i c a n t  

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

1) i /  If a n d  W h e n  - T h e  e c o n o m i c  f e a s i b i l i t y  a n a l y s i s  o f  a

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

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

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

t i m e  t o  b e g i n  c o n s t r u c t i o n .  A  t i m i n g  e x e r c i s e  o f  t h i s  

n a t u r e  w a s  n o t  d o n e  f o r  t h e  T y e e  L a k e  P r o j e c t  e v e n  

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

w h i c h  h a v e  i n i t i a l  o v e r c a p a c i t y ,  s u c h  a s  t h e  / y e e  L a k e  

P r o j e c t .  j

2) R e s e r v e  C a p a c i t y  - N e i t h e r  t h i s  e c o n o m i c  a n a l y s i s  o r  c o s t  

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

c a p a c  i t y .

3) L o a d  F o r e c a s t  - T h e  b a s e  y e a r  f o r  t h e  l o a d  f o r e c a s t  w a s  

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

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

4) A l t e r n a t i v e  - A  n u m b e r  o f  s m a l l e r  a n d  l e s s  r e m o t e  h y d r o ­

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

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

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

T y e e  L a k e  P r o j e c t .  A l s o ,  s i n c e  a l l  o f  t h e  p r o j e c t s  

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

p r o b l e m .



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

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

o f  t h e  T y e e  L a k e  P r o j e c t .  S i n c e  t h e  l o a d  f o r e c a s t s  w e r e  m a d e  

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

a s s e s s  t h e  a c c u r a c y  o f  t h e  f i r s t  f e w  yei-rs o f  t h e  f o r e c a s t .

T h i s  i n f o r m a t i o n  is p r e s e n t e d  b e l o w  b a s e d  o n  t h e  " m o s t  l i k e l y "  

f o r e c a s t  f o r  t h e  " F i n d i n g s  a n d  R e c o m m e n d a t i o n s "  r e p o r t  a n d  

t h e  " e x p e c t e d "  f o r e c a s t  f o r  t h e  F e a s i b i l i t y  S t u d y .  T h e  

F e a s i b i l i t y  S t u d y  u s e d  1 9 7 8  as t h e  l a s t  y e a r  o f  a c t u a l  d a t a .  

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

m a t e l y  1 1 , 7 0 0  M W h  o f  a n n u a l  g e n e r a t i o n  f r o m  a n  e x i s t i n g  

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

E n e r g y  S a l e s ( M W h )  f o r  W r a n g e l l a n d  P e t e r s b u r g

Y e a r A c t u a l

F i n d i n g s  a n d  

R e c o m m e n d a t i o n s  

R e p o r t

F e a s i b i l i  t y  

S t u d y

1 9 7 8 2 9 , 9 8 1 M M M 29 ,98 1

1 9 7 9 2 9 , 0 8 7 -•*- 3 1 , 4 4 5

1 9 8 0 2 9 , 7 8 8 3 0 , 5 3 5 3 2 , 9 9 0

19 8 1 29 , 2 2 2 3 1 , 7 2 6 3 5 , 2 7 5

1 9 8 2 3 0 , 9 8 5 3 2 , 9 6 3 3 7 , 7 1 0

In s u m m a r y ,  c o m m i t m e n t s  t o  t h e  T y e e  L a k e  P r o j e c t  h a v e  b e e n  

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

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

S p e c i f i c a l l y !

1) t h e  f e a s i b i l i t y  s t u d y  f o r  t h e  p r o j e c t  w a s  c o m p l e t e d  

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

b y  t h e  L e g i s l a t u r e ?

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

a n  i n d e p e n d e n t  c o s t  a n a l y s i s  as n o w  r e q u i r e d  b y  s t a t u t e ?  

a n d

3) c o n s t r u c t i o n  c o n t r a c t s  h a d  b e e n  a w a r d e d  b e f o r e  t h e  " F i n d i n g s  

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

t h e  p r o v i s i o n s  o f  A S  4 4 . 8 3 . 3 9 4  h a s  b e e n  m e t .
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Memo to: Ron Lehr 

D i r e c t o r

Division of Budget and M a n a g e m e n t

Date: A u g u s t  20, 1981

• .7
From: Robert Mohn A'"7 '(

Dir e c t o r  of Engineering

A l a s k a  Power Auth o r i t y

Subject: Tyee H y d r o e l e c t r i c  Project

The attached information is being provided in response to yo u r  

request at the Board of Directors m e eting on A u g u s t  18.

Fuel costs we r e  projected per APA standard procedures, e x cept that 

the analyst erred by escalating for 20 yea r s  from the power-on-line 

date instead of from todiay. An extra 3 yea r s  of escalation is therefore 

included under t h e i a n d  7 percent escalation scenarios.

Project utilization was projected according to the indicated load 

growth rates. • -

Yearly cost of fuel, displaced was calculated and then discounted 

at 3 percent to the present. This was don e . f o r  12 cases (3 escalation 

scenarios, 4 utilization scenarios).

The disco u n t e d  total cost in each case was adjusted downward by 

6 percent to a c count for interest during construction. In o t her words, 

the d iscounted total fuel cost is equivalent to the m a x i m u m  permitted 

hydro investment cost; the permitted c o n s truction cost is investment cost 

less interest during construction (IDC @ 3% for 2 years = 62) •
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MEMO TO: The Record 

FROM:

CAFE: August 13, 1981

R o bert A. Mohn '[</v 

Director of Engineering

S U S J E C T : Economic Feasibility 

Se n s i tivity Analysis

1. Assumptions: \

Heal: rate

A u g u s t  3, 1981 fuel prices

I # 1

12.6 kwh ./flail on

$1.08)

$1.13) say SI.I0$/gal

Energy cost = 1.10/12.6 =

Fuel displacement cost only

F,. 7 c / kv:h

it) Ŝ o

Fuel escalation:

0, 3.5 and 7 percent escalation 

Load growth:

Tyee is assumed to provide total required generation less 

existing hydro generation of 13,000,000 kwh. Four cases are 

examined: no growth, low growth, mid growth, and high growth.

AVERAGE ANNUAL COMPOUND GROWTH RATES (3)

Historical No

Period Growth Growth Low E'.pected Hijrjh.

60-65 

65-70 

7 0-75 

75-80

8.1

7.4

6.8

4.9

80-85 0 3.9 6.6 ... 7.6

85-90 0 3.0 6.7 • 7.6

90-95 • 0 1.8 4.3 7.6

Beyond 95 0 '1.4 4.0 7.6

la s jL .' r<=x̂ S a u  1 vAtiPVT- t
O

4. Period of analysis: J T ?  •

50 years



^ R o n a l d  D. Lehr, Director 

Division of Budget and Management 

Office of the Gov e r n o r

DATEi January 12, 1 9 8 1

FILE NO,

FROM,

T&EPHONE NO,

George Matid,_Program .Analyst subject, j y e e  p roj ect - Findings

Division of Budget and Management and Recorranendations Report

Office of the Governor

A ccording to statute*, power projects which receive funding from the Power 

Development Fund must demonstrate economic feasibility and be able to provide 

the State with a 5% annual rate of return before these funds can be expended. 

Economic feasibility is not defined but existing- practice determines 

feasibility by comparing the cost of the project with the cost of the base 

case. Benefits, such as waste heat utilization, are deducted from project 

costs. Such a determination is often called a benefit-to-cost ratio but it is 

actually at cost-to-cost ratio. Although the statutes require a 5% return 

calculation, the significance of these ca dilations is not clear. Presumably, 

an acceptable rate of return for a project results in lower, cost power than 

the base case.

At the August meeting of the A P A  board o f  directors, the APA staff presented 

information which meant to satisfy the economic feasibility requirement. 

Since the information was cursory, you requested further details. On August 

20, 1981, Robert Mohn sent y o u  a memo and an assortment of calculations. 

(Attachment A) These calculations were reviewed by Budget and Management 

staff which found the report inconclusive because of. some errors and 

omissions The APA staff agreed to improve the report. •

On December 13, 1981, Robert Mohn delivered to Budget and Management a copy of 

"Tyee Lake Hydroelectric Project Findings and Recommendations" which was also 

included in the packet for the December board meeting. This report clearly 

presents the assumptions and rational for all calculations. The report 

concludes that:

1. The Tyee Lake Project is economically feasible but "sensitive to load 

growth projection, the results are also sensitive to the estimated cost 

(primarily fuel escalation) of the diesel alternative". Any further 

increases in construction costs w o u l d  also effect the projects economic 

feasibility. The cost/cost for the most likely demand scenario (v;hich is 

greater t h a n ' recent demand) is given as 1.1 (it actually calculates as 
1.07), If th'ere is significant conversion to electric space heating, the 

cost/cost is expected to be 2.0 (actually its 2.01).

* These requirements are in AS 44.83.394 (formerly AS 44.83.470).



■.Ronald D. Lenr, u i r e t u

2. Although a 5% rate of return on the Tyee Lake Project would result in 

more expensive power .for the first few years of operation, diesel 

generation would soon become more expensive. Over the life of the Tyee 

Lake Project, a 5% rate of return would be less expensive than projected 

diesel generation costs. However, the significance of this determination 

is unclear, particularly since subsidized costs are being compared to 

unsubsidized costs.

Budget and Management's review of the findings and recommendation report found 

a maj o r  deficiency in the report relative to the timing of project 

construction and several min o r  deficiencies regarding costs. The cost 

deficiencies are significant for.the mo s t  likely demand scenario, because of 

the closeness in costs for the Tyee Lake Project and the base case, but are 

not significant for demand scenarios having a greater growth rate. .Listed 

below are these deficiencies followed by a recalculation of the costs and some 

recommendations.

1. If and When - An economic feasibility determination for power projects, 

particularly projects having a long life such as hydropower, should provide 

sufficient information to indicate "if" the project' is feasible and, if so, 

"when" is the most economic time to start construction. The report calculates 

"if" the Tyee Lake Project is economically feasible but does not include the 

calculations needed to determine "when". To determine "when" requires a 

comparison between the Tyee Lake Project and the base case of the accumulated 

annual present costs. This comparison requires that the capital costs of a' 

project be discounted from the y e a r  that the costs are incurred rather than 

amortization of the co'sts. The report discounts the cost of the Tyee Lake 

Project from the y e a r  that costs were incurred but amortizes the capital costs 

for.diesel generation. The report does provide an annual comparison of the 

cost of power but this financial feasibility data should not be confused with 

economic feasibility data.

2. Reserve Capacity - The cost of power forecast assumptions state that the 

"reserve capacity requirement is equal to the largest unit in each community" 

but these costs are not included in the present cost (present worth) or the 

cost of power calculation;; for either the Tyee Lake Project or the diesel base 

case.

With the Tyee Lake Project, as with the Snettisham Project, the reserve 

capacity should equal only the lesser of the peak demand or the Tyee Lake 

Project (the largest unit). The least cost reserve capacity system is 

Petersburg's and Wrangell's existing diesel/hydro system. The costs f o r  this 

system includes; 1) capital costs for expansion and replacement of diesel 

generators, 2) operation and maintenance (O&M costs) and 3) fuel costs. AELuP 

in Juneau uses diesel for about 1% of their net generation.

The base case already includes more than ac'equate reserve capacity. 

Therefore, assuming the most likely demand scenario, no additional costs for ■■ 

reserve capacity would be needed for a number of years; However, some 

additional costs would probably be incurred to maintain the reserve capacity 

in operating condition. Fuel costs for reserve capacity would not be much 

different than the fuel costs already included.



3. Was t e  Heat - The report allows waste heat credits for Petersburg's diesel 

s y s t e m  but not for Wrangell's diesel system. Although Wrangell's diesel 

generators are not as centrally located, it does not seem reasonable to 

exclude any benefits for waste heat. Even if a district heating systems is 

not economically feasible, waste heat could still be beneficially used for;

1) i n-plant use, 2) w a t e r  heating or 3) cogeneration. The report does not 

a ppe a r  to devoj/tias much emphasis to the utilization of was t e  heat as it does 

to the utilization of Tyee Lake Project surplus capacity.

The capital costs for waste heac exchangers were amortized using a 3% interest 

rate and 10 y e a r  economic life. -This is inconsistent with the present cost 

calculations for the Tyee Lake Project and can underestimate the cost of waste 

heat systems. The full cost of the system should be applied to the y e a r  in 

w h i c h  the costs are incurred.
i

Cost of power forecasts do not include waste heat benefits.

4. Demand Projections - The report used 1980 as the base year. The data for 

1980 total generation and energy sales is not consistent with data in Alaska 

Electric Power Statistics 1 9 6 0 - 1 9 8 0 , as shown below.*

Total Generation Energy Sales

Findings and Recomi rJations 33,335 MWH 30,535 MWH

Alaska Electric Powr.i* Statistics 32,869 MWH 29,788 MWH

Difference -1.435 ’ - 2,535

Also, the report states that the energy growth rate for Wrangell and 

Petersburg, during the last five years, has been 3.6%,

5. Space Heating - Although the feasibility study considers Case D demand 

projections as the scenario which represents conversion from fuel oil to 

e lectricity for space heating, the report favors Case C as the scenario which 

includes electric space heating. The difference between Case B (the most

likely scenario w i t h o u t  much electric space heating) and Case C represents

about 45% of the total potential for electric space heating in 1990 and nearly 

100% of the potential by 2,000. For Case C, about half of the energy demand 

in 2,000 would be for space heating.

Exhibit 21 shows that, in 1984, the equivalent price of heating with fuel oil 

is approximately the same as the wholesale price (not cost) of electricity 

ass u m i n g  only the 0 and M costs for the Tyee Lake Project and not the 

tonversion costs. However, the price of fuel oil increases more rapidly than 

the wholesale price of electricity and becomes significantly more expensive in 

following years. Despite tjiis differential there is reason to doubt whether 

the demand for electric space heating will be significant. Reasons for doubt 

include:

a. The report considers that the cost of conversion from oil furnaces 

to electric heating is i n s i g n i f i c a n t .  This cost can amount to 

several hundred dollars for simple resistance heating to several 

thousand dollars for more efficient heat pumps. Including these 

costs could delay the time when electric space heating is more 

e c o n o m i c a l .



As Juneau is realizing, electric space heating increases peak demand 

and the cost of reserve capacity. A utility can moderate peak loads 

with demand charges but this erodes some of the price advantage that 

electric space heating m a y  have.

v y y

b.

c. It is inaccurate to compare the market price for fuel oil w i t h  the 

wholesale price f o r  electricity. The wholesale price does not 

include distribution costs, overhead, etc. Including these costs 

increases the price at which substitution is likely.

d. If the State decides to -recover the principal or receive an actual 

rate of return f r o m . i t s  investment in hydroelectric projects, 

electric space heating wou l d  not have a price advantage for several 

more years.

e. Although the State uses a fuel escalation rate of 2.6% for its power 

project economic feasibility calculations, any near term real price 

increases in fuel oil seems unlikely. This in effect, delays the 

time that substitution wou l d  occur and reduces the overall demand.

f. It is reasonable to expect that a substantial portion of Wrangell's 

and Petersburg's space heating needs will continue to be met by 

wood.

6. Losses - The report assumes that non-revenue uses and line losses will be 

8.5% for both the Tyee Lake Project and the base case (diesel). Although this 

assumption may be a re'asorable short cut, it would be more accurate to 

calculate each alternative separately since they are not similar situations. 

Transmission line losses will be higher for the Tyee Lake Project but in-plant 

use (non-re-.’enue uses) will be higher for diesel generators. Also, the 

feasibility study lists recent non-revenue uses and losses above 12% but 

indicates that there has been a trend towards more efficient operation.

in a related matter, the report assumes 12.6 kwh/gallon of fuel oil for diesel 

generation. This is less efficient than typical heat rates cited by othe** . 

sources. For Instance, the Battelle Railbelt Electrical Power Alternatives 

study states that "'typical heat rates of relatively modern diesels in the 

Railbelt are about .’0,500 BTU/kwh" which converts to 13.2 kwh/gal. "Very 

large, slow speed units have achieved heat rates of 5,550-9,700 BTU/kwh" which 

converts to 16.2 kwh/gal and 14.3 kwh/gal respectively. On the other hand, 

according to Alaska Electric Power Statistics 1 9 6 0 - 1 9 8 0 , in 1980, Wrangell and 

Petersburg used 1,732,000 gallons of fuel oil to generate 21,210,000 kwh which 

is equivalent to 12.3 kwh/gal.

7. Comparison to other projects - The first draft of the report included data 

which compared the Tyee Lake Project to other potential hydroelectric projects 

in the Petersburg and Wrangell area. The comparisons presented the cost of 

power in the y e a r  2,000 (using Corps of Engineer construction cost estimates) 
for several projected demand growth rates. Listed below are those projects 

which appear to be less expensive than the Tyee Lake Project at the low growth 

rate which is the rate that most closely resembles the recent actual growth 

rate.



Project Cost

Tyee Lake 7.4£/kwh

Virginia 4.9tf/kwh

Goat Creek 4.8<£/kwh

Sunrise 3.9<j/kwh

Scenary 3.9<£/kwh

Olive Creek 3 . 8 $ / kwh

A n o t h e r  hydroelectric project which the APA and Petersburg were considering 

before commitment to the Tyee Lake Project, is the City Creek Project. This 

700 kw project could generate 2,830 kwh at a cost of 3.9tf/kwh (1979 estimate).

A ttachment B provides information regarding the siz^ of some of these 

projects.

Although the accuracy of the costs for these projects can be questioned, the 

A P A  contends that the assumptions are relatively consistent, therefore, the 

relative costs are somewhat consistent.

8. Cost of Power - The report emphasizes -the cost of power for various 

projects and finance plans. It needs to be realized that 1) this data should 

not be used to compare the economic feasibility of alternatives, 2) the cost 

of pow e r  is not the cost to the consumer but the wholesale price and 3) all of 

the Tyee Lake Project finance plans include a substantial amount of State 

■- bsidy but the diesel alternative calculations do not include a comparable 

level of subsidy or existing subsidy programs such as Power Cost Assistance.

The O&M costs for the Tyee Lake cost of power calculations are inflated at 

5 . 4 %  annually while the O&M costs for diesel generation are inflated at 7% 

annually. Consequently, exhibits 45 and 46 are inaccurate.

The fuel costs for diesel generation are based i adjusted sales rather than 

net generation. Consequently, che fuel costs for line losses and in-plant use 

(8.5% of net generation) are not included in the calculations or exhibits.

Since the economic feasibility calculations did not appear to be as accurate 

as is possible, the present costs were redone. Key differences between these 

calculations and the report are:

1. Capital costs were not amortized but are discounted from the year 

that the costs are incurred.

2. The Tyee Lake Project includes costs for reserve capacity. This

includes $100,000 per y e a r  for O&M and fuel costs equivalent to 1%

of net generation by diesel. No capital costs for diesel are 

included since the projected peak demand does not exceed existing 

capacity and no retirement is assumed.

•

3. Case B was used to determine the energy demand and consequently, O&M

and fuel costs. The base yea r ,  1980, was adjusted to coincide with

actual data.

4. The fuel escalation rate was 2.6%.
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Costs or cost offsets which were not included in the revised calculations but 

could affect the economic feasibility of the Tyee Lake Project, are:

1. Adjusted generation (net generation less 11,659 MWH provided by an 

existing hydroelectric project near Petersburg) increased by the 

growth rate until the y e a r  2000. This is consistent with APA 

regulations for calculating economic feasibility. However, the 

adjusted generation for the y e a r  2,000 is 42,252 MWH which is a 

fraction of the capacity of the Tyee Lake Project (130,000 MWH). If 

the demand were to continue to increase after 2000 it would not 

significantly change the present cost of the Tyee Lake Project but 

would increase the present cost of diesel generation.

2. Adjusting generation to account for the existing 1600 kW 

hydroelectric project in Petersburg continues throughout the 50 ye a r  

economic life of the Tyee Lake Project. However, the existing 

hydroelectric project was installed in 1956 and, obviously, has a 

shorter economic life.

3. The full value of waste heat utilization was not included in the 

calculations. The APA reduced the benefits of Petersburg w a s t e  heat 

by 30% because of seasonal load diversity. Also, Wrangell which has 

about twice the waste heat potential of Petersburg was not included. 

If nearly all of the potential were utilized, the cost of diesel 

generation could be substantially lower.

The results of the revised calculations using a 50 y e a r  period are:

Project 

Tyee Lake 

Diesel Generation 

Diesel Generation

with Petersburg waste heat) 

without waste heat)

The Cost/Cost Ratios Are:

.Present Cost 

$134,226,000 

$127,309,000 

$148,043,000

Diesel with waste heat/Tyee 

Diesel w/o waste heat/Tyee

.95

1.10
The present costs were accumulated on an annual basis in order to indicate 

approximately "when" a project become economically feasible. Attachment C is 

a graph which portrays the annual accumulated present costs of the Tyee Lake 

Project a (id diesel generation, with and without waste heat utilization.
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ENSTAR Natural Gas Company
3000Spenard Road 
RO Box 6288 
Anchorage, Alaska 99502 
(907)277-5551

February 21, 1983

Senator Vic Fischer 
Alaska State Legislature 
Pouch V
Juneau, Alaska 99811 

Dear Senator Fischer:

Your February 16 letter regarding the February 26 hearings on 
Susitno and hydro in general arrived today, February 21. I have the 
annual meeting of my Board of Directors in Houston on February 25 and 
other appointments already made for February 26. I wiiJ therefore not 
be able to participate in your hearings.

I believe my position on Susitna is well known to the Administra­
tion and various agencies, if not to the legislature. I am In favor of 
Susitna and believe it should receive a combination of state and revenue 
bond funding. ! am not in favor of Bradley Lake hydro.

I may have some time the first week of March, but will not plan to 
go to Juneau or to testify unless I should be expressly asked to do so. 
Thenk you for contacting me on this matter.

Very truly yours,

ENSTAR Natural Gas Company

Dale Teel 
President

ENSTAR

DT/dms



NO STATE APPROPRIATION SCENARIO 

100% DEBT FINANCING

INFLATIONARY FINANCING DEFICIT
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COST SAVINGS GROWING OVER 
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BASE CASE THERMAL PLAN

MINIMUM STATE APPROPRIATION OF 
$2.3 BILLION WITH 7% INFLATION 
AND 10% INTEREST
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- REQUEST FOR PROPOSALS -

A. PURPOSE

The State of Alaska is seeking consulting services to prepare an 

energy plan for the Railbelt which addresses the electric energy 

needs of the region and evaluates conservation and supply options 

available to meet projected electricity demand. The plan will 

review and, where necessary, improve the existing data base and 

demand forecasts, examine alternative types of electric generation 

and help determine whether or not the State should concentrate its 

efforts on development of the hydroelectric potential of the 

Susitna River and/or pursue other alternatives.

B. BACKGROUND AND STATEMENT OF WORK

The Railbelt includes Anchorage, Fairbanks, Kenai Peninsula and 

Valdez-Glennallen areas, which together account for about two- 

thirds of the State's population, or approximately 260,000 people. 

The region is presently served by nine major utility systems, three 

of which are municipally owned and operated, one is a federal 

wholesaler and five are rural electric cooperatives. Another enti­

ty, the Alaska Power Authority, is empowered to own, operate, and 

sell power in the region, but does not do so at the present time.

To date, a number of groups, notably the Corps of Engineers, Alaska 

Power Administration, the Alaska Power Authority, the Institute of 

Social and Economic Research and the existing utilities have all 

engaged in various aspeccs of Railbelt energy planning. These 

groups have completed demand-related forecasts and, to a certain 

extent, have considered a number of supply alternatives for future 

Railbelt power needs.

To prepare the energy plan, the Consultant will review, revise as 

necessary and complete demand-related energy forecasts provided by 

prior studies and rigorously evaluate and compare potential supply 

alternatives, including relevant emerging technologies. Using the 

information developed for electric power demand forecasts and 

supply alternatives, the Consultant will identify the least cost 

course/courses of action which meet Railbelt power needs and pre­

pare a set of implementation strategies.

Because the demand forecast-:, supply analysis and ultimately the 

energy plan itself, necessarily require assumptions about an 

uncertain future, the Consultant will design his analysis so as to 

make all relevant assumptions explicit and to treat all outcomes in 

a probabilistic manner (where such treatment will enhance under­

standing). The State has established a four-member Policy Review 

Committee to assist the Consultant with selection of these assump­

tions and policies which will influence the outcome of the analy­

sis.



In addition, the Consultant will coordinate his w o r k  with the 

Statewide Energy Development Plan, a plan now underway in t h e  

Division of Energy and Power Development. The Contractor will make 

available the data bases, forecasting techniques, optimization 

techniques, and alternative supply information to the Division in 

an easily usable form. The Contractor will also coordinate his 

w o r k  with the Susitna Feasibility Study, an in-progress study 

contracted to Acres Anerican, Inc. by the Alaska Power Authority, 

which is determining the optimal design configuration for the 

Susitna River hydroelectric project.

SCOPE OF SERVICES

The principle goal of this effort is to provide the R ailbelt with 

a supply of energy which is adequate to meet future demand a n d  is 

least costly, consistent, with engineering, environmental, and 

social concerns. This goal will be reached through development of 

an energy plan and one or more implementation strategies w h i c h  

incorporate any significant uncertainties of both future electric 

power demand and supply options, and at the same time chart r e ason­

able courses of action to provide economic and reliable e n ergy 

supplies to residential, commercial and industrial users in the 

Railbelt area. In the proposal, the Consultant is expected to 

outline in detail how he will analyze Railbelt energy supp l y  op­

tions and prepare an energy plan and implementation strategy. The 

proposer has significant latitude in defining scope and m e t h o d o l­

ogy; however, general guidance is given below.

T a s k ! :  Baseline Analysis

In this task, the Consultant will evaluate, and where a p p r o­

priate, improve the data base necessary to assess Railbelt 

energy needs. As a point of departure, the Consultant will 

review the forecast of total energy requirements p r epared by 

the Institute of Social and Economic Research, the four c r i­

tiques of the forecast and the soon-to-be completed f orecast 

of peak load requirements prepared by Acres .American, Ins.

The models used for these forecasts may need further r e f i n e­

ment. It will be the responsibility of the Consultant to 

modify the models as necessary, computerize them, identify 

gaps in available data, design a data collection p r ogram and 

implement a system to update forecasts. The system m u s t  be 

well designed and documented for future use by the Division of 

Energy and Power Development.

Task 2; Analysis of Power Alternatives

The analysis of power alternatives involves two subtasks.
First the Consultant will review energy supply and c o n s e r v a­

tion options which are relevant for Alaska. Alternatives 

should include state-of-the-art as well as emerging t e c h n o l o­

gies. Information with respect to hydroelectric development;
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alternatives for the Upper Susitna River Basin need n o t  be 

considered by the Consultant but instead will be provided by 

the Alaska Power Authority not later than March 31, 1981. The 

Consultant will then develop, in concert with the P o licy 

Review Committee and the public, a set of criteria to group 

the alternatives, weed out improbable choices, and select the 

m o s t  viable energy options for in-depth analysis.

In the second subtask, the Consultant will thoroughly evaluate 

each viable energy alternative, including the Alaska Power 

Authority's recommended Susitna Basin development scenario, in 

terms of physical plant and fuel requirements, expected costs 

(capital costs, costs to consumer, etc.); maj o r  risks; timing 

considerations; financing; health, safety and environmental 

effects; socioeconomic impacts; and legal, regulatory o r  other 

institutional problems. As in other portions of the analysis, 

the Consultant will identify major uncertainties and the 

likelihood of particular outcomes, making sure that all as­

sumptions are explicitly stated.

Task 3: Integration arid Optimization

The consultant w i 1! evaluate existing generation facilities 
and projected demand. and, incorporating the findings of Task 

2, determine what mix of facilities and conservation options 

would provide the lowest cost electricity for base, intermed­

iate and peak loads. As the existing utilities p resently 

operate independently, the Contractor must consider o p t i m i­

zation under both existing conditions and for an integrated 

Rail belt-wide utility system. The Contractor will identify 

the steps needed to achoive an integrated system, and compare 

the economics of optimization under existing conditions and 

for an integrated system.

Since there are varibles other than cost which may influence 

the choice of supply mix, the Consultant will work closely 

with the Policy Review Committee to identify these varibles 

and incorporate them into the analysis. The Consultant will 

compare supply options with and without the proposed Susitna 

hydroelectric project to determine its effect on the co s t  of 

electricity, system reliability, etc. The Consultant will , 

determine the relative sensitivity of the various cost e l e­

ments and supply mixes on the final cost of e lectricity to the 

consumer. Finally, for each supply scheme, the Consultant 

will also examine the short and long-term consequences of 

overbuilding or underbuilding system capacity.

Since the State of Alaska will make a decision by April 1982 

whether to file a license application for the Susitna Hyd r o­

electric Project with the Federal Energy Regulatory Commission 

(FERC), the Consultant should schedule completion of the 

Railbelt Power Alternatives Study well in advance of this date 

to permit an informed decision. Study results may be used in 

Exhibit W of the FERC license application and thus all method-



report format should be coordinated with Acres American to 

expedite incorporation of this study report into the license 
application, in the event it is filed.

BUDGET

Approximately $1 million is available to complete the above scope 

of work. The selected contractor will enter into a fixed price 

contract with the Office of the Governor, Division of Policy De­
velopment and Planning.

BACKGROUND INFORMATION AND BRIEFING MEETING

T h e  State of Alaska realizes that prospective contractors will need 

additional background information to adequately prepare a dr.tailed 

proposal, cost estimate and schedule, Interested bidders should 

immediately contact by phone, Mr. Tom Singer, Division of Policy 

Development and Planning, (907) 465-3573 to obtain a package of 
relevant background material.

In addition, a briefing meeting is scheduled for August 4, 1980 in 

Anchorage at 2:00 p m , in the Federal Building. Representatives 

from the State of Alaska and individuals familiar with Railbelt 

power planning will make short presentations and be available to 

answer questions concerning proposal preparation.

PROPOSAL FORMAT AND CONTENTS

The proposal will be the primary basis for consultant selection and 

thus proposals must contain accurate and complete information on 

methodology, work tasks, cost, schedule, team and past experience. 

The State of Alaska reserves the right, however, to m o d i f y  the 

proposal of the selected Consultant during conrtact negotiations.

The proposal should contain the following elements:

1. Cover letter

2. Table of Contents

3. Project Concept - Describe your understanding of the problem

and the State's needs.

4. Capabilities - Identify the firm(s) that comprise y o u r  project 

team and discuss the capabilities of your firm(s) to s u c c e s s­

fully perform this work. Describe the ammount of wo r k  e x p e r­

ience your firm and'-any and all subcontractors have working as 

a team.

5. Experience - Provide the following information about three 

projects accomplished by your firm(s) during the last four
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years that most resemble this project in scope.

a) Project Name:

b) Date of Initiation:

c) Date of Completion:

d) Location of Project:

e) Contract Cost:

f) Client:

Individual to contact for reference:

Phone Number:

(Insure that this information is current)

g) Description of Project Scope:

h) Key Members of the Project Team:

6. Geographical Experience - Describe experiences in Alaska or 

other arctic regions relevant to this study.

7. Project Manager - The Consultant's Project Manager is defined 

to be the individual v.ithin the Consultant's firm w h o  is 

directly responsible and engaged in performing the required 

services. The Project Manager is the most knowledgeable 

individual regarding all aspects of the project, i.e., not 

necessarily a principal of the firm. Discuss y o u r  intended 

Project Manager's experience and relate that experience to 

this project.

8. Project Team - List the members of your proposed project team 

by discipline. Provide resumes, discuss your project team's 

experience, and relate that experience to this project.

9. Statement of Work - Describe the manner in which y o u  would 

accomplish this work, to including discussion of:

a) Objective

b) Approach and Methodology

c) Individual Work Tasks

d) Anticipated Results

10. Project Cost - Indicate total estimated budget as well as 

anticipated expenditures for each major task. Provide a 

breakdown of hours by task, individual billing rates, labor 

overhead, general and administrative expense and fee. D e s­

cribe subcontractor plan.

11. Preliminary Schedule - Provide a proposed schedule showing the 

timing of the identified tasks, including:

a) Anticipated Milestones

b) Progress reports and review

c) Preliminary reports

d) Final Reports

Indicate how this schedule will coordinate with Acres Ame r i­

can, Inc. Susitna Feasibility Study.



12. Policy Review Committee's Role - Discuss proposed procedures 

for interacting with the GiDvernor's Policy Review Committee 

and the public.

13. Future Application - Describe how the data base, methodology 

and models used for this ■ ^lysis will be documented and 

transfered for use by thv. --ate Division of Energy and Power 

Development. Discuss limitations and possible problems with 

transfer of data base and models.

14. Conflict of Interest - State whether you are w i lling to nego­

tiate an agreement whereby you would accept no other wo r k  

during the course of this contract (and/or disclose all 

current contracts) relating to the development o f  electric 

power in the Railbelt without prior approval of the State.

15. Professional Engineer Registration - For engineering firms, in 

accordance with AS 08.48.281, no person may practice or offer 

to practice the profession of engineering in the State of 

Alaska unless he has been duly registered, or, in the case of 

a corporation, unless it has been duly authorized. State 

wh ether or not you are duly registered or authorized to per­

form this work.

16. Supplemental Information, Brochures, etc.

CONSULTANT SELECTION

The State of Alaska urges that the preceding format be utilized in 

project proposals. If changes in the format will significantly 

improve the quality or clarity of the proposal, include the ration­

ale for changes.

Bidders must demonstrate capability in economic and financial 

analysis, design and construction experience in a broad range of 

power supply generation facilities, previous experience with the 

development and implementation of conservation and load management 

programs and sucessful studies of this type.

Proposal selection will be made by the four person Policy Review 

Committee, consisting of the Director of the Division of Energy and 

Power Development, the Director of the Division o f  Policy Develop­

ment and Planning, the Director of the Division o f  Budget and 

Management, and the Chairman of the Alaska Power Authority Board of 

Directors.

The selection committee reserves the right to accept or reject any 

or all proposals in whole or part. The committee may require 
proposals to be clarified or supplemented through additional w r i t­

ten submissions. Several selected proposers will be requested to 

present orally their proposal with approximately one week prior 

notice. All proposers will be notified in writing of the a c cep­

tance or rejection of their proposal.



This RFP does not obligate the State of Alaska to pay any co s t  

incurred in the preparation or submission of proposals, nor to 

enter into a contract of arrangement with any proposer.

SUBMISSION OF PROPOSALS

Proposals are due not later than the close of business, A u g u s t  29, 

1980. Bidders should deliver, by mail or in person, a total of six 

copies of each proposal to the following addresses:

Ms. Frances Ulmer (3 copies)

Director

Division of Policy Development and Planning 

Pouch AD 

Juneau, Alaska 99811

Ms. Clarissa Quinlan (1 copy)

Director

Division of Energy and Power Development 

7th Floor, MacKay Building 

338 Denali Street 

Anchorage, Alaska 99501

Mr. Eric Yould (2 copies)

Executive Director 

Alaska Power Authority 

333 West 4th Avenue, Suite 31 

Anchorage, Alaska 99501

Questions concerning proposal preparation or format m a y  be a d­

dressed to:

Mr. Tom Singer 

Policy & Program Specialist 

Division of Policy Development and Planning 

Pouch AD 

Juneau, Alaska 99811 

(907) 465-3573



STATE 
of ALASKA

T0: r R o n a l d  D. Lehr, Director

Division of Budget and Management 
Office of the Governor

f r o m , George Matz, Program Analyst
Division of Budget and Management 

Office of the Governor

DATE; 

FILE NO; 

TaEPHONE NO;

April 14, 1982

subject; Susitna Feasibility Studies

/'This memo provides a partial review of the Susitna Hydroelectric Project 

/ Feasibility Report prepared by Acres and the draft Railbelt Electric Power 

Alternatives Study prepared by Battelle. The review concentrates on those 

factors which influence the economic feasibility of the Susitna Project and 

the alternatives. It is presumed that the External Review Panel and the 

agencies participating in the Susitna Hydroelectric Steering Committee w i 11 
provide adequate review of those factors which could influence the engineering 

and environmental integrity of the Susitna Project.

The intent of this review is to determine the compatability and completeness 

of the two studies. Consequently, this memo includes two parts which are: 1)
reconciliation and 2) open questions. It should be noted that some of the 

statements ir, this memo may be subject to change due to revisions by Battelle 
when completing the final version of their study and possible revisions by 

Acres.
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RECONCILIATION

Acres and Battelle ^ad been given instructions to coordinate their efforts in 

order to achieve compatible results. Although most of the data is compatible, 

there are some key differences which prevents a direct comparison between the 

economic merits of the Susitna Project and likely alternatives. The most 
significant difference is in the economic analysis methology used by the two 

firms. Acres determines economic feasibility via a present worth (cost) 

analysis and Battelle determines the levelizod cost of power for each power 
development plan. Neither study includes enough detailed cost information to 

reconstruct the data so that accurate comparisons can be made.

The example below illustrates the uncertainty that exists when rough 

calculations are mad ich attempt to compare the results of each study. The 

cost of power is c- ...ated in mills/kwh and discounted to 1981. Acres plan 
of finance determines the wholesale cost of power and Battelle determines the 
retail cost of power. Susitna and Plan IB are similiar as is Thermal and Plan 

3 (coal scenario).

* Acres Cost of Power ** Battelle Cost of Power

Susitnr?.

Thv^mal

1995
77

41

2005

32

29

rlan

Plan

IB

3

1995
67
64

2005
74

79

Following are sevc.al tables which 

studies are or are not compatible.

illustrate other areas where the two

I. Fuel Prices

A. January 1982 Fuel Prices (5/10^ BTU)

Fuel Acres Battelle

Fuel Oil $6.50 $6.93

Cook Inlet Gas 3.00 .86

North Slope Gas NA 5.92

Beluga Coal 1.43 1.69

Henana Coal 1.75 1.75

* From Summary Report, plate 26

** From draft Executive Summary, figure 7.2
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3. Real Escalation Rates (%)

Acres Battelle
Fuel______________________________  1982-2000 2000-2040 1980-2010

Fuel Oil 2.0 2.0 2.0
Cook Inlet Gas 2.5 2.0 6.6
North Slope Gas NA NA D

Beluga Coal 2.6 1.2 2.1
Nenana Coal 2.3 1.1 2.0

Acres assumes that the price for Cook Inlet gas will be determined by the 

opportunity value which is based on export to Japan. Battelle assumes the 
existing contract prices for Cook Inlet gas until the contracts expire in 1995 • 
and then a step increase follov^ed by a 2% real escalation. In the year 2010, 
Acres estimated price would be $5.70 and Battelle's estimated price would be 

$5.85. Although these are reasonably close, Acres net costs for Cook Inlet' 

gas from 1980-2010 should be higher than Battelle due to higher prices in 
earlier years.

Acres Summary Report states (page 9) that the "use of North Slope gas for 

electric energy generation is not considered a viable alternative" due to the 
uncertainty of ANGTS and prices; that are higher than Cook Inlet gas.

11 Demand Forecasts

A = Acres net generation forecasts which are based on Battelle's

preliminary energy sales forecasts with "an addition of an 8 percent 
for transmission losses".

3 = Battelles1 annual energy consumption (sales) forecasts.

A. Energy Demand Forecasts (GWh)

Year____________________________L o w ______________________Medi jm__________________ High
A B A/B A B A/B A B A/E

1980 Actual • 2441 2441 • 2441

1980 Projected - 2554 - - 2551 - - 2550 -

1985 3234 3028 + 7% 3431 3136 + 9% 4231 3238 +31%

1990 3999 3853 + 4% 4456 4256 + 5% 5703 5414 + 5%

1995 4240 4063 + 4% 4922 4875 + 1% 6464 6058 + 7%

2000 4641 3988 +16% 5469 5033 + 9% 7457 6375 +17%

2005 5358 4278 +25% 6428 5421 +19% 9148 7434 +23%

2010 6303 4936 +28% 7791 6258 +24% 11,435 9011 +27%



8. Average Annual Energy Demand Growth Rates (%)

Years_______________________ Low_________________________Medium______________________ High

A B A B A * 3

1980-1990 3.8 4.2 4. 9 5.3 7.2 7.8

1990-2000 1.5 0 .3 2. 1 1.7 2.7 7.8

2000-2010 3.1 2.2 3. 6 2.2 4.4 •\ 3.5

1980-2010 2.3 2 .2 3. 5 3.0 4.6 4.3

(/. Peak Demand For ecasts (MW)

Year Low Medium High

A B A/B “A 3 A/B A B A/B

1980 Projected - 522 mm 521 - - 521 _

1985 642 621 + 3% 687 643 + 7% 794 663 +20%

1990 802 797 + 1% 892 880 + 1% 1098 1057 + 4%

1995 849 837 + 1% 983 993 - 1% 1248 1175 + 6%

2000 921 815 +13% 1084 1017 + 7% 1439 1232 +17%

2005 1066 870 +23% 1270 1092 +16% 1769 1443 +23%

2010 1245 1001 +24% 1537 1259 +22% 2165 1760 +23%

D. Average Annual Peak Demand Growth Rate (% )

Years Low Medium High

A B A B A B

1980-1990 3.9 2.5 5.0 3.4 7.0 5.1

1990-2000 1.4 1.0 2.0 2.0 2.7 3.2

2000-2010 3.1 1.0 3.6 1.1 4.2 3.2

1980-2010 2.7 1.0 3.5 2.1 4.5 3.8

The Battelle electrical demand forecasting model used Dec ember 1981 State

revenue projections and assumes that State expenditures strongly influence 
Railbelt electrical demand. Since then, the States revenue projections have 
been substantially reduced. Revised forecasts are likely to result in lower 

demand estimates.



Ill Capacity Additions and Retirements

A. Expected Capacity Additions 1982-1990

Acres Battelle

1982 1982

1982 

1982

1988 -1988
1988

* 1990

1. The Acres Summary Report states (page 5) that "between 1993 and 

2010, about 1400 MW of capacity must be added to the system to 

meet additional demand as well as to replace aging units".

2. From 1993-2010, Battelles Plan IB (3ase Case with Susitna) 

includes:

555 MW Retired
367 MW Increase in Peak Demand
110 MW Increase in Reserve Margin (30%)

1,032' MW Additional Capacity

3. Most of the difference between Acres' and Battelies expected 

capacity increases from 1993-2010 can be accounted for by the 

difference in the peak demand forecasts.

IV Economic Analysis

Project Size (MW)

Beluga Gas Turbine 178
Bernice Lake Gas Turbine 26

AML&P Gas Turbine 90
Bradley Lake Hydro 90

Grant Lake Hydro 7

Anchorage Gas Turbine 70

B.

A. Assumptions

Criteria Acres Battelle

3ase Year January 1982 January 1982

Time Horizon 1993-2010 1981-2010
1993-2051 1981-2050

Real Discount Rate 3.0% 3.0%

Inflation Rate 7.0% 0%
Nominal Discount Rate 10.2% NA
Interest Rate during Construction 0% 0%

Capital Cost Escalation Rate 1.8% 1.4%
0 & M Cost Escalation Rate 0% 2.0%
Fuel Escalation Rate See previous discussion See previous discussion

* Plan IB (Base Case with Susitna) only
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Economic Life

- Hydroelectric Project

- Coal-fired Steam Plant
- Gas-fired Conbustion Turbine

- Gas-fired Combined Cycle 

Reserve Margin

50 years 

30 years 
30 years 

NA
Loss-of-load probability 

of one day in ten years

Transmission Losses and Plant use 

Availability Date of other Alternatives

801 to

Bradley Lake 
Solomon Gulch 

Cook Inlet Gas 

North Slope Gas 

Intertie 
Beluga Coal

1988

1982
Up to early 1990's 

NA 
1984 

1993

B. Information Provided

T y p e

Annual Demand Per Project 

Annual Cost Breakdown

Annual Present Cost 

Total Present Cost

Acres

Demand for Susitna and 
all thermal projects.

For Susitna but . ot 

for thermal alternatives. 
Not included in the 
breakdown are costs common 

to each scenario such as 
investment costs for 
generation plants in 
service prior to 1993, 

costs of transmission 
and distribution facilities 

a 1 ready in service (i.e., 
Anchorage - Fairbanks 

intertie) and utility 
administrative costs.

Not provided.

For Susitna and thermal 
alternatives.

50 years 

35 years 

20 years 

25 years.

30% for all plans

8% ■

1988 
1982 

beyond 1995 

NA 
1984 

1988

Battelle

No information on a 

project basis.
Cost breakdown for 

each type of project 
but not for each 
plan.

Not Provided 

Not provided



Cost of Power Annual cost of wholesale 

power in nominal terms for 

Susitna (based on a variety 

of financing options), and 

thermal alternatives (based 
on expected costs).

Levelized cost of 
retail power in 

constant dollars for 

two periods; 1991- 

2010 and 1981-2050. 
Also, annualized 

cost of power from 
1980-2010. No 
information or\ 

difference between 

retail and wholesale 

price.

Sensitivity Analysis

Acres and Battelle determined the sensitivity of several key factors. Factors 

which were common to both studies include fuel escalation rates, load 
forecasts and capital costs. However, each study used a different approach 

for measuring sensitivity.

The information below attempts to provide a comparison of the sensitivity 
resilts of each study. To measure the relative change of a plan to different 

conditions, the "most likely" condition is given a value of 100. It should 

not be implied that a value of 100 for one plan is comparable, in terms of 
economic feasibility, to a value of 100 for other plans. Alternatives having 
values less than 100 are less costly than the "most likely" condition and, 

conversely, alternatives having values greater than 100 are more costly than 

the. Acres calculations are based on 3982 present worth from 1993-2010. 
Battelle calculations are based on levelized costs from 1981-2010.

A. Fuel Escalation Rates

0% 1%
notCto net j  to 5%

Acres
- Susitna 96 100 105

- Thermal 69 100 126

Battelle
- Plan 1A 97 100 103

- Plan IB 98 100 102

- Plan 2A 97 100 103

- Plan 2B 100 100 98

- Plan 3 98 100 105

- Plan 4 93 100 103

The Acres study shows that the present worth of the thermal plan is Tiiore 
sensitive to fuel escalation rates than Susitna. In other words, this economic 
feasibility of the thermal plan, relative to Susitna, improves with lower fuel 
escalation rates and vice versa. However, the Battelle study shows variance 

in fuel escalation rates has little, if any, affect on the economic 

feasibility of any plan.
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B. Load Forecasts

Low Medium High

Acres
- Susitna 92 100 124

- Thermal 82 100 .130

Battelle
- Plan 1A 100 100 103

- Plan IB 100 100 100
- Plan 2A 98 100 ‘ 98

- Plan 23 98 100 98
- Plan 3 98 100 105

- Plan 4 97 ICO 103

The Acres study shows that, for the low forecast, the reduction in present 

worth for the thermal plan is nearly proportional to the load reduction from 
the medium forecast. For the high forecast, the increase in present worth is 

about 2/3 of the increase in load. Since the Susitna Project is more 
capital-intensive, it is less responsive to changes in load forecast. The 

Battelle plan does not indicate that the cost of power for any plan is 

sensitive to changes in load forecasts.

C. Variations from Capital Cost Estimates

-20% -17% -10% 0 +17% +20%

Acre s
- Susitna 87 100 113

- Thermal 96 100 108

Battelle
- Susitna

Plan IB 93 100 105
Plan 2B 93 100 107

- Coal
Plan 1A 98 100 102

Plan 3 97 100 102

- Conservation
Plan 2A 100 100 102
Plan 2B 97 100 102

- Chakachamna
Plan 1A 98 100 102

Plan 2A 97 100 102

Acres and Battelle assumed different levels of capital cost increases and 

decreases. Acres shows that the Susitna Project, being more 
capital-intensive, is more sensitive to cost variations than the thermal plan. 

The Battelle study shows that the variance in the cost of power will not be 
proportional to variations in capital cost estimates. This can be partially 
explained bv Battelle calculating retail power costs, rather than wholesale 
power costs which includes distribution and administrative costs.

m m m



OPEN QUESTIONS

For each study, there are several open questions which could affect the

economic feasibility of the Susitna Project and/or alternatives. Acres 
questions will address only the Susitna Project. Battelle questions will 

address only the alternatives and load forecasts.

I Acres

A. Interest During Construction - Acres did not include Interest During 

Construction in their cost analysis. Considering the lengthy 
construction period, Interest During Construction may be a 

substantial unaccounted for cost.

B. Watana - Acres was asked, during their presentation in Anchorage, if •

only the Watana Dam could be economically feasible. The answer was

no, but another version of the Devil Canyon Dam could be

independently feasible. Information should be developed which 
address the independent economic feasibility of the Watana Dam and 

the Devil Canyon Dam.

C. Minimal Flow - In the feasibility study, Acres assumed stream flows 

which resulted in optimal electrical generation. However, 

streamflows less than optimal are needed to protect downstream 

fisheries. During the Anchorage presentation, Acres stated that 
maintaining p r esint^ty^amflows would result in about half as much 

energy generationAand' that information was inadequate at this time 
to determine the optimal tradeoff between energy generation and 
protection of the fisheries. Firm information is needed on minimal 

flow requirements and how seasonal flow variations relate to 

seasonal energy demand and economic feasibility.

D. Timing - The feasibility study shows that the cost/cost for the 
Susitna Project is .92 for the 1993-2010 period assuming the low 

load forecast and the thermal plan as the alternative. This raises 
a qiestion of timing. Considering fuel prices, load forecasts, 
etc., when would be the optimal time for the Susitna Project to come 

on line?

E. Power Sales Contracts - The feasibility study cautioned that utility 

demand for wholesale power could be effected by the cost of other 
alternatives, particularly gas-fired turbines. Contract, 
arrangements similar to that of the Swan Lake Project coupled with 

an abundance of relatively inexpensive natural gas could result in 
marginal utilization of the Susitna Projoct. The feasibility states 
"It is essential, however, that appropriate contracts are

established between the APA and the major utilities as a

preconditip.< for the actual commencement of Susitna".



F. Access - The feasibility study stated that a pioneer road could 

provide temporary all-weather access and would have to be started iri 

1983 to keep the Susitna Project on schedule for 1993 startup. The 

cost for the pioneer road is not given. Also, if an access road is 
needed by mid-1986 and it takes 18 months to build a pioneer road it 

is not apparent that construction of a pioneer road must begin in 
1983. It should be noted that a pioneer road would be beyond the 

scope of "preliminary work" allowed by SB 826.

G. Geotechnical - It appears that more data is needed to resolve some 

potential geotechnical problems such as the relict channel. This 

may result in a design changes which are more t \pensive and/or not 
capable of generating as much energy.

H. Economic Life - The time horizon for the Susitna Project economic 
analysis extends from 1993-2051. The Watana Dam is assumed to have 

a 50 year economic life and to come on-line in 1993. Consequently, 

its retirement would be in 2043. It does not appear that costs for 
extending its life to 2051 are included in the present worth 

calculations. Also, the APA assumes an economic life of 20 years 
for transmission lines. The replacement costs for the Anchorage - 

Fairbanks Intertie (which are not included in the cost of the 

Susitna Project) and additional transmission lines needed for the 
Susitna Project, do not; appear to be included in the present worth 

calculations.

II Battelle

A. Cook Inlet Gas - Battelle devoted considerable effort to assessing 

the availability of Cook Inlet gas. However, due to the 
confidentially of this information, substantial uncertainty remains. 
Perhaps the State has access to information which could improve the 

understanding of gas resources.

B. North Slope Gas - The availability of North Slope gas and the
possibility of using this gas to generate electricity on the North 

Slope for transmission to Fairbanks needs to be explored. The 
Division of Budget and Management is taking a preliminary look at 

this option.

C. Revenue Projections • The load forecasts need to account for the 

recent decline in t t States revenue projections. Battelle is now 
reviewing the most recent revenue projections and will estimate what 

effort is needed for revised load forecasts.

D. Forecasting Model - The MAP, RED and AREEP models need critical
review. It does not appear that these models converge with actual
data. Also the industrial development assumptions in Table A.l

should be reviewed based on current conditions.
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Cost Breakdowns - It does not appear that the AREEP model can easily 

provide the cost data that is described in Figure 6.2 of the 

Executive Summary. This could be a serious deficiency if the model 

is applied to additional energy planning efforts. The PRC needs to 
have a better understanding of the AREEP model features and 

shortcomings before accepting State ownership.

Glennallen - Valdez - The PRC decided to include Glannallen -.Valdez 

in the load forecasts but not to provide the area with Railbelt 

power. Battelle included the Allison Lake Project, near Valdez, in 
their project slate and presumably a transmission line to the 

Anchorage area. Consideration should be given to deleting this 

project from the power development plans.

Cogeneration & Waste Heat - Cogeneration and benefits from waste 
heat were not considered by Battelle. Consideration should be given 

to siting thermal plants near a market for waste heat.

Interest During Construction - Battelle did not include Interest 
During Construction in their project cost estimates. The 

significance of this cost is not as significant with the 

alternatives as it is with the Susitna Project due to shorter 
construction periods but nevertheless, needs to be accounted for.



TO: All Recipients of the Susitna Hydroelectric Project Feasibility

Certain statements in the Feasibility Report regarding agency 

agreement to minimum flows during reservoir filling are either 

in error or may be open to misinterpretation. They include those 

found in Vol. 1, Page 2-60; Sunmary Report, Page 29; Vol. 1,

Page 15-8 and Page 15-9; Vol. 1, Table 15-2; and Vol. 2, Page 

3-182.

It is clearly understood by Acres that formal agency review and 

comment regarding fish and wildlife impact assessment and 

mitigation plans will be sought before such plans are forwarded 

to FERC as part of Exhibit E. It is further understood that 
agency comments can be provided only after the statutory period 

is allowed for review. This period would commence when the 

relevant documents and supporting data have been provided to 

the agencies involved.

Contrary to the statements contained in the above referenced 

places in the draft Susitna Hydroelectric Project Feasibility 

Report, agency agreement has not been obtained at this time.

Thus, nothing in the Feasibility Report with regard to minimum 

flows during reservoir filling should be construed as signifying 

prior approval by the agencies.

Report

Sincerely

Project Manager

Telephone i90/! 276-4838 Telex 025450(ACBES AHG)
Other Of'iees Buffalo. NY- Columbia, MD Pittsburgh. PA- Washington DC

Consulting gngmeers 
Suite 205 
1577 C Strert 
Anchorage Alaska 99501

A C R ES AM ERICAN INCORPORATED
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MEMO TO: Jim Souby April 26, I9B2

Director

Division of Policy Development 
*nd Planning

Ron Lehr 
Director
Division o f  fadywt $ Management

Lloyd Pernela 

Dfrector

Division o f  Energy 
and Power Development

FROM: Eric P. Yould W  

Executive Director 
Alaska Power Authority

SUBJECT: Susitna Feasibility Studies

I have reviewed the "open questions'1 regarding the Acres study 
Identified hv George Mat* In a coatM to Ron Lo.hr dfttfcd- April 14, 1982, 

and offer the following:

A. The $5.3 billion cost estimate far the Susitna Project is an 

"overnight" estimate in January, 1982 dollars and, as such, does 

not include any Interest during construction-. T h e  GGP analysis, 

which generates system-wide production costs over the period of 
analysis* on the other hand, includes Interest during construction 
in the calculation of an "Investment cost" hnr «*ch py,j^ct. The 

interest rate is 3 percent, 1n keeping with the inflation-adjusted 

analysis* The amount of interest expense added to the Watana 
capital cost in the OGP analysis was $447 million and that for 

Devil Canyon was $163 million. Refer to the last sentence of 

paragraph 16.5 1n the draft Feasibility Report. 1 believe you will 
also find that Battelle, as well as Acres* includes interest during 

construction In their economic analysis*

B, The economic analysis of the Watana and Devil Canyon projects 

independent of each otter is presented belcw flw both rhe mid-range 

and low-range load forecasts. The quoted figures represent discounted 
system production costs over the economic analysis period (to 2051 
for the mid-range forecast case and to 2045 for the low farerast 

case), 1n billions of dollars.

Mid Low

Thermal Plan 8,238 6*374

Watana 3.23? &A7&
Dev11 Canyon 8.330 6.494
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Be a.imre that a Devil Canyon project without Jtetana upstream, 
differs fro® one with Watana. The necessary adjustments 1n cost 
and monthly energy distribution have been I7rt3»fed in the results
above. :• ■ *• • */

»0« . »• .
C. The economic analysis is based on a flow revise that maximizes 

useful energy output. It is  generally agreed that downstream flews 
of m  more than 19,000 cfs would be reguired'for approximately six 
weeks 1n late $im&r i» order to avoid flow-related Impacts on 
downstream fisheries. This flow regime taa teen termed the Himpact 
avoidance flow", and It results in more energy being available in 
the stunner when it 1s not needed and less in the winter when it is. 
Use of the avoidance flow results in a $600 million reduction 1n 
the $1.2 billicr/ net benefits of the base case economic analysis. 
More work is required to assess fishery Impacts o f flows between 
the optimum power flows and the avoidance flpws.* That work is 
rnderway and a key objective of the FY-83 environment a7/ program.
Irte ultimate flow regime will evolve as part of the mitigation plan 
agreed upon during the FERC licensing process. It presently 
appears that satisfactory mitigation means wf,U he found that, cost 
much less than the $6Q0 million cost of the awfdancs flows* 
however, that, is the subject of intensive study.

D. A series of 'AGP rtittL has been made to determine the effect on net
benefits of varied projecu livservfce detas- Net benefits turn out
to be relatively insensitive to a planned postponement of the 
project. Of course, there are other important considerations, such 
as bond interest rates and state ,inancis l resources that must also 
be weighed in determining optimum timing. The results of the 
cralysis by Acres is attached. Net benefit* are maximized with a
Watana 1993 in-service date (using the base *\ase set o f para­
meters). ,-

E„ No comentt

F. The cost o f the pioneer road ts $39 m illion  end is included in the
project cost estimate. (Item *336.1.11 In the detailed estimate). 
Acres has been directed to reassess their access plan recommenda­
tion, and that work is underway to find an access plan that meets 
the optimum project schedule without the aeed for a pioneer road, 
while also being responsive to environments}, land use and public 
preference objectives. The tradeoffs on this issue are many and 
coirpTex.

G. More information is needed to determine Che potential f o r  seepage, 
piping or Hqulffcation In the buried channel on the right abutment 
near the Watana dam, Tftfs information is needed to Insure the 
project is properly designed, and it can be dvjwTaped during the 
design phase. To 1nsur * that the outcome of the further explor­
ations would not a ffe c t project feasibility, the engineer was
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dfratted to assume the worst conceivable situation, develop a 
satisfactory engineering solution, and estimate the cost that would 
be incurred. The External REview Panel h/js accepted the proposed 
solution, and tfo* costs have been inc’iiudf/d •>» the $5.1 billion 
estimate. <.

amortization calculation Inherently acc/iiu&ts. for project replace­
ment, ad Infittiftum. The only possible unfairness results from the 
fact that the Susitna Project's adapted ecwssRtc life of 5$ years 
1s substantially less than Its useful I1f*^ This results in an 
overstatement of Susitna's annual costs and hrases the analysis 
against the hydroelectric developn?ent. :7fc1s bias has been accepted 
in this and fill other Power AuthoMt.v analyses in the name of 
conservatism and ease of computation.

H, All projects ere amortized over their assumed economic lives. The

: ■



STATE 
of ALASKA

T0: r R o n a l d  D, Lehr, Director

Division of Budget and Management 
Office of the Governor

f r o m : George Matz, Program Analyst
Division of Budget and Management 

Office of the Governor

DATE: 

FILE NO: 

TELEPHONE NO:

April 14, 1982

subject: Susitna Feasibility Studies

/This memo provides a partial review of the Susitna Hydroelectric Project 
Feasibility Report prepared by Acres and the draft Railbelt'Electric Power 

Alternatives Study prepared by Battelle. The review concentrates on those 

factors which influence the economic feasibility of the Susitna Project and 

the alternatives. It is presumed that the External Review Panel and the 
agencies participating in the Susitna Hydroelectric Steering Committee will 
provide adequate review of those factors which could influence the engineering 

and environmental integrity of the Susitna Project.

The intent of this review is to determine the compatability and completeness 
of the two studies. Consequently, this memo includes two parts which are: 1)
reconciliation and 2) open ques*'ons. It should be noted that some of the 

statements in this memo may be subject to change .ue to revisions by Battelle 
when completing the final version of their study and possible revisions by 

Acres.
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RECONCILIATION

Acres and Battelle had been given instructions to coordinate their efforts in 

order to achieve compatible results. Although most of the data is compatible, 

there are some key differences which prevents a direct comparison between the 
economic merits of the Susitna Project and likely alternatives. The most 

significant difference is in the economic analysis methology used by the two 

firms. Acres determines economic feasibility via a present worth (cost) 
analysis and Battelle determines the levelized cost of power for each power 
development plan. Neither study includes enough detailed cost information to 

reconstruct the data so that accurate comparisons can be made.

The example below illustrates the uncertainty that exists when rough 

calculations are made which attempt to compare the results of each study. The 
cost of power is calculated in mills/kwh and discounted to 1981. Acres plan 

of finance determines the wholesale cost of power and fJattelle determines the 
retail cost of power. Susitna and Plan IB are similiar as is Thermal and PI an 

3 (coal scenario).

* Acres Cost of Power ** Battelle Cost of Power

1995 2005 19*5 2005

Susitna 77 32 Plan IB 67 74

Thermal 41 29 Plan 3 64 79

Following are several tables which illustrate other areas where the two

studies are or are not compatible.

I. Fuel Prices

A. January 1982 Fuel Prices (S/10^ BTU)

Fuel Acres Battel 1<

Fuel Oil S 6 .50 $6.93

Cook Inlet Gas 3.00 .86

North Slope Gas NA 5.92

Beluga Coal 1.43 1.69

Nenana Coal 1.75 1.75

* From Summary Report, plate 25

** From draft Executive Summary, figure 7.2
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3. Real Escalation Rates (%) •

Acres Battelle

Fuel 1982-2000 2000-2040 1980-2010

Fuel Oil 2.0 2.0 2.0

Cook Inlet Gas 2.5 2.0 6.6

North Slope Gas NA NA X)

Beluga Coal 2.6 1.2 2.1

Nenana Coal 2.3 1.1 °.o

Acres assumes that the price for Cook Inlet gas will be determined by the 

opportunity value which is based on export to Japan. Battelle assumes the 

existing contract prices for Cook Inlet gas until the contracts expire in 1995 
and then a step increase followed by a 2% real escalation. In the year 2010, 
Acres estimated price would be $5.70 and Battelle's estimated price would be 
$5.85. Although these are reasonably close, Acres net costs for Cook Inlet: 

gas from 1980-2010 should be higher than Battelle due to higher prices in 

earlier years.

Acres Summary Report states (page 9) that the "use of North Slope gas for 
electric energy generaticn is not considered a viable alternative" due to the 

uncertainty of ANGTS arid prices that are higher than Coo!; Inlet gas.

II Demand Forecasts

A = Acres net generation forecasts which are based on Battelle's

preliminary energy sales forecasts with "an addition of an 8 percent 

for transmission losses".

3 = Battelles' annual energy consumption (sales) forecasts.

A. Energy Demand Forecasts (GWh)

Year Low Medium High
A 8 A/B A B A/B A B A/B' i\ . • _ • .

1980 A' ual - 2441 - - 2441 - - 2441 -

1980 Projected - 2554 - - 2551 - - 2550
1985 3234 3028 + 7% 3431 3136 + 9% 4231 3238 +31%

1990 3999 3853 + 4% 4456 4256 + 5% 5703 5414 + 5%

1995 4240 4063 + 4% 4922 4875 + 1% 6464 6058 + 7%
2000 4641 3988 +16% 5469 5033 + 9% 7457 6375 +17%
2005 5358 4278 +25% 6428 5421 +19% 9148 7434 +23%
2010 6303 4936 +28% 7791 6258 +24% 11,435 9011 +27%
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B. Average Annual Energy Demand Growth Rates (%)

Years_______________________ Low;________________________ Medium______________________ High

A B A B A * B

1980-1990 3.8 4.2 4. 9 5.3 7.2 j 7.8
1990-2000 1.5 0.3 2. 1 1.7 2.7 7.8
2000-2010 3,1 2.2 3. 6 2.2 4.4 3.5
1980-2010 2.8 2.2 3. 5 3.0 4.6 4.3

C. Peak Demand Forecasts (MW)

Year Low Medium High
A

C
O

<C
O A 3 A/B A B A/B

1980 Projected • 522 - «. 521 *• 521
1985 642 621 + 3% 687 643 + 7% 794 663 +20%
1990 802 797 + 1% 892 880 + 1% 1098 1057 + 4%
1995 849 837 + 1% 983 993 - 1% 1248 1175 + 6%
2000 921 815 +13% 1084 1017 + 7% 1439 1232 +17%
2005 1066 870 +23% 1270 1092 +16% 1769 1443 +23%
2010 1245 1001 +24% 1537 1259 +22% 2165 1760 +23%

D. Average Annual Peak Demand Growth Rate (% )

Years Low Medium High

A B A B A B

1980-1990 3.9 2.5 5.0 3.4 7.0 5.1
1990-2000 1.4 1.0 2.0 2.0 2.7 3.2
2000-2010 3.1 1.0 3.6 1.1 4.2 3.2
1980-2010 2.7 1.0 3.5 2.1 4.5 3.8

The Battelle electrical demand forecasting model used Dec amber 1981 State
revenue projections and assumes that State expenditures strongly influence 
Railbelt electrical demand. Since then, the States revenue projections have 
been substantially reduced. Revised forecasts are likely to result in lower 
demand estimates.
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III Capacity Additions and Retirements

A. Expected Capacity Additions 1982-1990

Project

Beluga Gas Turbine 

Bernice Lake Gas Turbine 
AML&P Gas Turbine 

Bradley Lake Hydro 
Grant Lake Hydro 

Anchoraae Gas Turbine

Size (MW)

178
26

90

90
7

70

Acres

1982

1982
1982

1988
1988

Battelle 

1982

-1988 

* 1990

B.

3.

The Acres Summary Report states (page 5) that "between 1993 and 

2010, about 1400 MW of capacity must be added to the system to 

meet additional demand as well as to replace aging units".

From 1993-2010, Battelles Plan IB (3ase Case with Susitna) 
includes:

555 MW Retired

367 MW Increase in Peak Demand

 110 MW Increase in Reserve Margin (30%)

17032 MW" Additional Capacity

Most of the difference between Acres' and Battelles expected 

capacity increases from 1993-2010 can be accounted for by the 

difference in the peak demand forecasts.

IV Economic Analysis

A. Assumptions

Cri teria

3ase Year 
Time Horizon

Real Discount Rate 
Inflation Rate 

Nominal Discount Rate 
Interest Rate during Construction 
Capital Cost Escalation Rate 
0 & M Cost Escalation Rate 
Fuel Escalation RatP

1993-

Acres

January 1982 

1993-2010 

•2051 

3.0%
7.0% 

10.2%
0%

1.8%
0%

Battelle

January 19B2 

1981-2010 

1981-2050 
3.0%

0%
NA
0%

1.4%

2 .0%
See previous discussion See previous discussion

* Plan IB (Base Case with Susitna) only
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Economic Life

- Hydroelectric Project 50 years

- Coal-fired Steam Plant 30 years

- Gas-fired Conbustion Turbine 30 years

- Gas-fired Combined Cycle NA
Reserve Margin Loss-of-load probability

of one day in ten years
•y>
‘ft

Transmission Losses and Plant use 8% 8% •

Availability Date of other Alternatives

- Bradley Lake 1988 1988

- Solomon Gulch 198?. 1982
- Cook Inlet Gas Up to early 1990's beyond 1995

- North Slope Gas NA NA
- Intertie 1984 1984

- Beluga Coal 1993 1988

50 years 

35 years 
20 years 

25 years 

30% for all plans

B. Information Provided

Type

Annual Demand Per Project 

Annual Cost Breakdown

Annual Present Cost 

Total Present Cost

Acres

Demand for Susitna and 

all thermal projects.

For Susitna but not 

for thermal alternatives. 
Net included in the 

breakdown are costs common 
to each scenario such as 
investment costs for 

generation plants in 
service prior to 1993, 

costs of transmission 
and distribution facilities 

already in service (i.e., 

Anchorage - Fairbanks 
intcrtie) and utility 
administrative costs.
Not provided.

For Susitna and thermal 
alternatives.

Battelle

No information on a 

project basis.
Cost breakdown for 

each type of project 
but not for each 
plan.

Not Provided 

Not provided
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Cost of Power Annual cost of wholesale 

power in nominal terms for 

Susitna (based on a variety 

of financing options), and 

thermal alternatives (based 
on expected costs).

Levelized cost of 
retail power in 

constant dollars for 
two periods; 1991- 
2010 and 1981-2050. 

Also, annualized 

cost of power from 
1980-2010. No 
information on 

difference between 

retail and wholesale 

price.

Sensitivity Analysis

Acres and Battelle determined the sensitivity of several key factors. Factors 
which were common to both studies include fuel escalation rates, load 

forecasts and capital costs. However, each study used a different approach 

for measuring sensitivity. 1

The information below attempts to provide a comparison of the sensitivity 

results of each study. To measure the relative change of a plan to different 

conditions, the "most likely" condition is given a value of 100. It should 
not be implied that a value of 100 for one plan is comparable, in terms of 
economic feasibility, to a value of 100 for other plans. Alternatives having

less costly than the "most likely" condition and, 
having values greater than 100 are more costly than 

are based on 1982 present worth f'nm 1993-2010. 
based on levelized costs from 1981-2010.

values less than 100 are 

conversely, alternatives 

the. Acres calculations 

Battelle calculations are

A. Fuel Escalation Rates

0% 1% 2% '5 0/ 
J to 5%

Acres
- Susitna 96 100 10-

- Thermal 69 100 126

Battelle
- Plan 1A 97 100 103

- Plan IB 98 100 102

- Plan 2A 97 100 103

- Plan 2B 100 100 98

- Plan 3 98 100 105

- Plan 4 93 100 103

The Acres study shows that the present worth of the thermal plan is more 

sensitive to fuel escalation rate an Susitna. In other words, the economic 
feasibility of the thermal plan, i iative to Susitna, improves with lower fuel 
escalation rates and vice versa. However, the Battelle study shows variance 
in fuel escalation rates has little, if any, affect on the economic 

feasibility of any plan.
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8. Load Forecasts

Low Medium High

Acres
- Susitna * 92 100 124

- Thermal 82 100 '-130

Battelle
- Plan :1A 100 100 103
- Plan IB 100 100 100
- Plan 2A 98 100 " 98

- Plan 23 98 100 98
- Plan 3 98 100 105
- Plan 4 97 100 103

The Acres study shows that, for the low forecast, the reduction in present 
worth for the thermal plan is nearly proportional to the load reduction from 
the medium forecast. For the high forecast, the increase in present worth is. 

about 2/3 of the increase in load. Since the Susitna Project is more 
capital-intensive, it is less responsive to changes in load forecast. The 

Battelle plan does not indicate that the cost of power for any plan is 

sensitive to changes in load forecasts.

C. Variations from Capital Cost Estimates

-20% -17% -10% 0 +17% +20%

Acres
- Susitna 87 100 113

- Thermal 96 100 108

Battelle
- Susitna

Plan IB 93 100 105

Plan 2B 93 100 107

- Coal
Plan 1A 98 100 102

Plan 3 97 100 102

- Conservacion

Plan 2A 100 100 102

Plan 2B 97 100 102

- Chakachamna

Plan 1A 98 100 102

Plan 2A 97 100 102

Acre'* and Battelle assumed different levels of capital cost increases and

decreases. Acres shows that tho Susitna Project, being more

capital-intensive, is more sensitive to cost variations than the thermal plan. 

The Battelle study shows that the variance in the cost of power will not be 
proportional to variations in capital cost estimates. This can be partially 
e:nlained by Battelle calculating retail power costs, rather than wholesale 

power costs which includes distribution and administrative costs.
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OPEN QUESTIONS

For each study, there are several open questions which could affect the

economic feasibility of the Susitna Project and/or alternatives. Acres 

questions will address only the Susitna Project. Battelle questions will 

address only the alternatives and load forecasts.

I Acres

A. Interest During Construction - Acres did not include Interest During 
Construction in their cost analysis. Considering the lengthy 

construction period, Interest During Construction may be a 

substantial unaccounted for cost.

B. Watana - Acres v;*s asked, during their presentation in Anchorage, if-

only the Watana \m could be economically feasible. The answer was
no, but another version of the Devil Canyon Dam could be

independently feasible. Information should be developed which 
address the independent economic feasibility of the Watina Dam and 

the Devil Canyon Dam.

C. Minimal Flow - In the feasibility study, Acres assumed stream flows 

which resulted in optimal electrical generation. However, 
streamflows less than optimal are needed to protect downstream 

fisheries. During the Anchorage presentation, Acres stated that 

maintaining presgnt^t^eamflows would result in about half as much 
energy generationAand' that information was inadequate at this time 

to determine the optimal tradeoff between energy generation and
protection of the fisheries. Firm information is needed on minimal 
flow requirements and how seasonal flow variations relate to 

seasonal energy demand and economic feasibility.

D. Timing - The feasibility study shows that the cost/cost for the 
Susitna Project is .92 for the 1993-2010 period assuming the low 
load forecast and the thermal plan as the alternative. This raise? 
a question of timing. Considering fuel prices, load forecasts, 

etc., when would be the optimal time for the Susitna Project to come 

on 1ine?

E. Power Sales Contracts - The feasibility study cautioned that utility 
demand for wholesale power could be affected by the cost of other 

alternatives, particularly gas-fired turbines. Contract 
arrangements similar to that of the Swan Lake Project coupled with 

an abundance of relatively inexpensive natural gas could result in 
marginal utilization of the Susitna Project. The feasibility states 
'It is essential, however, that appropriate contracts are
established between the APA and the major utilities as a

precondition for the actual commencement of Susitna".



. feasibility study stated that a pioneer road could 

jorary all-weather access and would have to be started in 

*p the Susitna Project on schedule for 1993 startup. The 
.he pioneer road is not given. Also, if an access road is 
mid-1986 and it takes 18 months to build a pioneer road it 

.pparent that construction of a pioneer road must begin in 
It should be noted that a pioneer road would be beyond the 

of "preliminary work" allowed by SB 826.

G. u jchnical - It appears that more data is needed to resolve some 

potential geotechnical problems such as the relict channel. This 

may result in a design changes which are more expensive and/or not 
capable of generating as much energy.

H. Economic Life - The time horizon for the Susitna Project economic - 

analysis extends from 1993-2051. The Watana Dam is assumed to have
a 50 year economic life and to come on-line in 1993. Consequently, 

its retirement would be in 2043. It does not appear that costs for 
extending its life to 2051 are included in the present worth 

calculations. Also, the APA assumes an economic life of 20 years 
for transmission lines. The replacement costs for the Anchorage - 

Fairbanks Intertie (which are not included in the cost of the

Susitna Project) and additional transmission lines needed for the 

Susitna Project, do not appear to be included in the present worth 
calculations.

Battelle

A. Cock Inlet Gas - Battelle devoted considerable effort to assessing 

the availability of Cook Inlet gas. However, due to the 

confidentially of this information, substantial uncertainty remains. 
Perhaps the State has access to information which could improve the 
understanding of gas resources.

B. North Slope Gas - The availability of North Slope gas and the
possibility of using this gas to generate electricity on the North 

Slope for transmission to Fairbanks needs to be explored. The 
Division of Budget and Management is taking a preliminary look at 

this option.

C. Revenue Projections - The load forecasts need to account for the 
recent decline in the States revenue projections. Battelle is now 
reviewing the most recent revenue projections and will estimate what 

effort is needed for revised load forecasts.

D. Forecasting Model - The MAP, RED and AREEP models need critical
review. It does not appear that these models converge with actual 

data. Also the industrial development assumption:; in Table A.l 
should be reviewed based >n current conditions.



E. Cost Breakdowns - It does not appear that the AREEP model can easily

provide the cost data that is described in Figure 6.2 of the

Executive Summary. This could he a serious deficiency if the model 
is applied to additional energy planning efforts. The PRC needs to 

have a better understanding of the AREEP model features and 

■jhortcominrs before accepting State ownership.

F. Glennallen - Valdez - The PRC decided to include Glannallen -.Valdez

in the load forecasts Out not to provide the area with Railbelt 

power. Battelle included the Allison Lake Project, near Valdez, in 
their project slate and presumably a transmission line to the 

Anchorage area. Consideration should be given to deleting this

project from the power development plans.

G. Cogeneration & Waste Heat - Cogeneration and benefits from waste
heat were not considered by Battelle. Consideration should .be given 

to siting thermal plants near a market for waste heat.

H. Interest During Construction - Battelle did not include Interest

During Construction in their project cost estimates. The

significance of this cost is not as significant with the 
alternatives as it is with the Susitna Project due to shorter 

construction periods but nevertheless, needs to be accounted for.

BJ
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MIDGET ANO MAWASEMENr

TO: All Recipients of the Susitna Hydroelectric Project Feasibility 

Report

Certain statements in the Feasibility Report regarding agency 

agreement to minimum flows during reservoir filling are either 

in error or may be open to misinterpretation. They include those 

found in Vol. 1, Page 2-60; Summary Report, Page 29; Vol. 1,

Page 15-8 and Page 15-9; Vol. 1, Table 15-2; and Vol. 2, Page 

3-182.

It is clearly understood by Acres that formal agency review and 

comment regarding fish and wildlife impact assessment and 

mitigation plans will be sought before such plans are forwarded 

to FERC as part of Exhibit E. It is further understood that 
agency comments can be provided only after the statutory period 

is allowed for review. This period would commence when the 

relevant documents and supporting data have been provided to 

the agencies involved.

Contrary to the statements contained in the above referenced 

places in the draft Susitna Hydroelectric Project Feasibility 

Report, agency agreement has not been obtained at this time.

Thus, nothing in the Feasibility Report with regard to minimum 

flows during reservoir filling should be construed as signifying 

prior approval by the agencies.

S i n c e r e l y ,

John D. Lawrence 
* J Project Manager

A C R ES AM ERICAN INCORPORATED

Consulting Engineers 
SmM 305 
1577 ('Street 
Anchorage Alaska 99501

Telephone (907) 27G-4888 Telex 025450 (ACRES AHG)
Other Offices: Buffalo, NY; Columbia, MD: Pittsburgh, PA Washington, DC
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Director
Division of Policy Development *nd Planning
Ron Lehr 
Director
Division o f Smfgwc S Management
Lloyd Pemela 
Dfrector
Division of Energy 
and Power Development

Eric P. Yould V *
Executive Director 
Alaska Power Authority

SUBJECT: Susitna Feasibility Studies

I have reviewed the "open questions" regarding the Acres study 
identified by George Mat* in a <mm to Ron Lehr April 14, 1982,
and offer the following:

A. The $5.1 billion cost estimate far the Susfina Project rs an 
"overnight" estimate in January, 1982 dollars and, as such, does 
not include any interest during construction. The OGP analysis, 
which generates system-wide production costs over the period of 
analysis* on the other hand, includes interest during construction 
in the calculation of an "investment cost* t e rm  ch project. The 
Interest rate is 3 percent, in keeping with the inflation-adjusted 
analysis* The amount of interest expense added to the Watana 
capital cost In the OGP analysis was $447 million and that for 
Devil Canyon was $163 million. Refer to the last sentence of 
paragraph 16.5 in the draft Feasibility Report. 1 believe you will 
also find that Battelle, as well as Acres* i.aclJidos interest during 
construction in their economic analysis.

R. The economic analysis of the Watana and Devil Canyon projects
independent of each attar is presented b&lcw fc-r both rhe mid-range 
and low-rango load forecasts. The quoted fibres represent discounted 
system production costs over the economic analysis p e n o d  (to 2051 
for tho mid-range forecast case and to 2045 for the low forecast 
case), in billions of dollars.

MEMO TO; Jim Souby April 26* 1982

Mid Low

Thermal Plan 
Watana 
Devil Canyon

8.238

8.232
B.31D
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• * v.'

Be aware that a Devil Canyon project without Watana upstream, 
differs from one with Watana. The necessary adjustments In cost 
and monthly energy distribution have been Included In the rest*?ts 
above. ’ :• •

C. The economic analysts 1s based on a flow regime that maximizes 
useful energy output. It Is generally agreed that downstream flows 
of no more than 19,000 cfs would be requiredrfor approximately six 
weeks 1n late sw w w r  is. order to avoid flow-related Impacts on 
downstream fisheries, Thfs flow regime has t e w  termed the “impact 
avoidance flow", and It resu lts vn. more energy being available In 
the sunnier when it is not needed and loss In the winter when it is. 
Use: of the avoidance flow result! in a 1666 million reduction 1n 
the $1,2 billion net benefits of the base case economic analysts. 
Wore work is required to assess fishery Impacts of flows between 
the optimum power flows and the avoidance flpws*- That work is 
underway and a key objective of the FY-83 environmental program.
The ultimate flow regime will evolve as part of the mitigation plan 
agreed upon during the FERC licensing process. It presently 
appears that satisfactory mitigation means w f U  fee ■Cocrd that, cost 
much less than the $600 million cost of the awftfance flews* 
however, that ts the subject of intensive study.

D, A series of AGP runs has been made to determine the effect tn net
. benefits of varied project in-service dates. Net benefits turn out

to be relatively Insensitive to a planned postponement of trie 
project. Of course* there are other important considerations* such 
as bond Interest rates and state financial resources that must also 
be weighed in determining optimum timing. The results of the 
analysis by Acres 1s attached. Net benefit* *re maximized with a
Watana Z993 In-service date (using the bate rose set o f para­
meters), '•t‘-

E„ No consent♦

F. The cost of the pioneer road ts $39 million and is included in the
project cost estimate. (Item £336.1.1! in the detailed estimate}. 
Acres has been directed to reassess their access plan recommenda­
tion* arid that work is underway to find an access plan that meets 
the optimum project schedule without the need for a pioneer road, 
while also being responsive to environmental« land use and public 
preference objectives. The tradeoffs on thfs issue are many and 
complex.

G« More Information 1s needed to determine the potentia l fo r seepage, 
piping or Hquificatlon In the buried channel on the right abutment 
near the Watana dam. This information ts needed to Insure the 
pro ject is properly designed, and it can be ifewTcped during the 
design phase. To Insure that the outcome of the fu rth e r explor­
ations would not effect project feasibility* the engineer was
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directed to assume the worst conceivfeble situation, develop a 
satisfactory engineering solution, and estimate the cost that would 
be incurred,. The External REvlew Panel has accepted the proposed 
solution, and the costs have been included i» the $5.1 btlMon 
estimate. i.

' S

H. All prc "tts are amortized over their &ssumed economic lives. The 
amorti: ’on calculation inherently aeeauttts for project replace­
ment, ad mflnitum. The only possible unfairness results from the 
fact that the Susitna Project’s adopted ecsss&tc life of 50 years 
is substantially less than Its useful 11f*u This results 1n an ,- rr
overstfccemeit of Susitna's annual costs and biases the analysis 
against the hydroelectric development. : This bias has been accepted 
in thisi and all other Power Authority analyses in the name of 
conservatism and ease of computation.
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C o n c l u s i o n s  f r o m  

B a t t e l  1 e P o w e r  

A l t e r n a t i v e s  S t u d y
O f f i c e  of t h e  G o v e r n o r

T h e  f o l l o w i n g  1s a b r i e f  s u m m a r y  o f  t h e  s i g n i f i c a n t  r e s u l t s  a n d  

Q u e s t i o n s  a r i s i n g  f r o n  t h e  B a t t e l l e  R a i l b e l t  A l t e r n a t i v e s  S t u d y .

Y o u  w e r e  b r i e f e d  o n  t h e s e  i s s u e s  T h u r s d a y ,  A p r i l  2 9 ,  1 9 8 2 ,  b y  t h e  

P o l i c y  R e v i e w  C o m m i t t e e  ( P R C ) .

A. G e n e r a l  C o n c l u s i o n s

1. E s c a l a t i o n  o f  F o s s i l  F u e l  P r i c e s

T h e  r e p o r t  c o n c l u d e s  t h a t  S u s 1 v na 1s e c o n o m i c a l l y  a t t r a c t i v e  1f 

t h e  real p ^ i c e  of f o s s i l  f u e l s  e s c a l a t e s  a t  2 %  o r  m o r e  p e r  y e a r  

o v e r  t h e  n e x t  3 0  y e a r s .  H o w e v e r ,  t h e  e c o n o m i c  b e n e f i t  d i s a p p e a r s  

1f t h e  r e a l  p r i c e  o f  fuel i n c r e a s e s  at o n l y  1% p e r  y e a r ,  p a r t i c u l a r l y  
so if c r u d e  p r i c e s  I n d e x  at l e s s  t h a n  t h e  $ 3 6 . 0 0  p e r  b a r r e l  

p r i c e  a s s u m e d  in t h e  s t u d y .

O n e  f a c t o r  n o t  c o n s i d e r e d  In t h i s  a n a l y s i s  is t h a t  a l o w e r  fuel 

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

c o s t  f o r  t h e  S u s i t n a  p r o j e c t .  T h o u q h  r e d u c e d  c a p i t a l  c o s t  d u e  
to l o w e r  fuel p r i c e s  w o u l d  a l s o  a p p l y  to o t h e r  s u p p l y  a l t e r n a t i v e s ,  

s u c h  r e d u c t i o n  w o u l d  s e e n  t o  be g r e a t e s t  f o r  S u s i t n a  s i n c e  it is 

t h e  m o s t  c a p i t a l - i n t e n s i v e  s u p p l y  o p t i o n .  T h e  s i g n i f i c a n c e  of 
t.iese c a p i t a l  c o s t  r e d u c t i o n s  w i l l  \ a r ?  to bi e x p l o r e d  4 f I o w p t  

fuel c o s t s  p r e v a i l .

2. • C a p i t a l  C o s t  O v e r r u n

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

a p p e a r s  In t h e  e v e n t  o f  a 2 0 %  c a p i t a l  c o s t  o v e r r u n .  O p i n i o n s  on 

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

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

of t o t a l  c o s t  in b o t h  c a s e s  1s v e r y  s i m i l a r .

T n e  m e m o r y  o f  h u g e  c o s t  o v e r r u n s  on t h e  T r a n s - A ^ a s k a  P i p e l i n e  is 

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

in t h e  w o r l d ,  I n c l u d i n g  s o m e  in A l a s k a ,  t h a t  h a v e  b e e n  b u i l t  on 

o r  b e l o w  b u d g e t .  T h e  P R C  m e m b e r s  d o  s h a r e  a s e n t i m e n t  t h a t  

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

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

w i t h o u t  a d d i t i o n a l  s t u d y .

T°: T h e  H o n o r a b l e  J a y  S. H a m m o n d  d a t e :

G o v e r n o r
y  FILE NO:

^  /
TELEPH ON E NO:

f r o m :.,'' J a n e s  M. S o u b y ,  d i r e c t o r  s u b j e c t :

D i v i s i o n  of P o l i c y  D e v e l o p m e n t  

a n d  P l a n n i n g

0 2 - 0 0 1  A ( R f v .  1 0 / 7 9 )
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3• E l e c t r i c i t y  D e m a n d  G r o w t h

D e m a n d  g r o w t h  t h a t  1s s u f f i c i e n t  to a b s o r h  t h e  o u t p u t  of S u s i t n a  

is i m p o r t a n t  to p r o j e c t  e c o n o m i c s .  T h e  s t u d y  c o n c e n t r a t e s  o n  a 
“m e d i u m "  d e m a n d  g r o w t h  s c e n a r i o  ( t h e  n e o n  e s t i m a t e )  w h i c h  r e f l e c t s  

an e x p e c t e d  l e v e l  of e c o n o m i c  a n d  p o o u l a t l o n  g r o w t h  in t h e  R a i l b e l t  

b a s e d  p r i m a r i l y  on l a s t  y e a r ’s p r o j e c t i o n s  of S t a t e  g o v e r n m e n t  

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

t o  a l e v e l  at o r  p o s s i b l y  b e l o w  t h e  r e p o r t ’s “lo w "  d e m a n d  g r o w t h  

s c e n a r i o .  If t o d a y ' s  p r o j e c t i o n s  n o w  c o n s t i t u t e  t h e  e x p e c t e d  

c a s e ,  t h e n  a d d i t i o n a l  w o r k  s h o u l d  be d o n e  to t e s t  t h e  p r o j e c t  

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

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

o n e  h a l f  o f  S u s i t n a  ( t h e  W a t a n a  d a n  a l o n e )  c o u l d  be q u i c k l y  

a b s o r b e d ,  e v e n  If t h e  r a t e  o f  d e m a n d  g r o w t h  is “l o w "  ( i . e . ,  

t o d a y ' s  e x p e c t e d  c a s e ) .  H o w e v e r ,  u n d e r  t h e  r e p o r t ’s " l o w "  g r o w t h  

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

D e v i l  C a n y o n  d a n )  w o u l d  be d e f e r r e d  f o r  an i n d e f i n i t e  t i m e .  T h e  
r e p o r t  i n d i c a t e s  t h a t ,  a s s u m i n g  " l o w "  d e m a n d  g r o w t h ,  W a t a n a  

a l o n e  1s s t i l l  m a r g i n a l l y  s u p e r i o r  to t h e r m a l  g e n e r a t i o n  o v e r  t h e  
l o n g  r u n ,  e v e n  t h o u g h  t h e  c a p i t a l  c o s t  p e r  i n s t a l l e d  k i l o w a t t  of 

c a p a c i t y  1s t w i c e  as h i g h  f o r  Watit'ia t h a n  It 1s f o r  D e v i l  C a n y o n . * 

H o w e v e r ,  t h e  c o m b i n e d  e f f e c t s  o f  1:«* d e m a n d  a n d  l o w  f o s s i l  fu e l  
c o s t s  a n d  e s c a  1 ati ori c o u l d  e a s i l y  iffect t h i s  c o n c l u s i o n .  Tl* 

c o m b i n e d  e f f e c t s  w e r e  n o t  e x a m i n e d  by D a t t e l l e .

T h e  r e p o r t  a l s o  c o n c l u d e s  t h a t  el . . r i c l t y  d e n a n d  is v e r y  s e n s i t i v e  
t o  p r i c e .  W h e n  t h e  p r i c e  o f  p o v e r  i s c a l c u l a t e d  a s s u m i n g  no 

c a p i t a l  c o s t  r e c o v e r y ,  t h e  p r o j e c t i o n  of e l e c t r i c i t y  d e m a n d  1n 
I M I O  is a p p r o x i m a t e l y  t w i c e  t h e  l e v e l  p r o j e c t e d  w h e n  c a p i t i l  e r s t  

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

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

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

be n e c e s s a r y .

4. P r o j e c t  T i m i n g

T h e  r e p o r t  a s s u m e s  t h a t  t h e  real c o s t  of c a p i t a l  c o n s t r u c t i o n  

w i l l  I n c r e a s e  a t  1 . 4 5  p e r  y e a r ,  w h i l e  t h e  m i d - r a n g e  a s s u m p t i o n  

f o r  t h e  real r a t e  o f  fuel p r i c e  i n c r e a s e  1s 2 5  p e r  y e a r .  B a s e d  

on t h e s e  a s s u m p t i o n s ,  It m i g h t  a p p e a r  t h a t  S u s i t n a  b e c o m e s  

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

c o m p o n e n t  o f  S u s i t n a  c o s t  1s p r o j e c t e d  t o  i n c r e a s e  le s s  r a p i d l y

T h e  W a t a n a  d a n ,  w i t h  Its l a r g e  r e s e r v o i r ,  w o u l d  h a v e  to be 
b u i l t  f i r s t  s i n c e  t h e  s n a i l  r e s e r v o i r  to be c r e a t e d  d o w n s t r e a m  

a t  D e v i l  C a n y o n  1s I n a d e q u a t e  by i t s e l f  to p r o v i d e  for r e q u i r e d  
f l o w  n o d u l a t i o n .
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t h a n  t h e  p r i m a r y  c o m p o n e n t  of t h e r m a l  c o s t .  H o w e v e r ,  t h e  r e p o r t  

c o n c l u d e s  t h a t  a f i v e - y e a r  d e l a y  1n S u s i t n a  r e d u c e s  i t s  r e l a t i v e  

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

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

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

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

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

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

A n o t h e r  a s p e c t  o f  t h e  tirilng q u e s t i o n  c o n c e r n s  t h e  n e e d  f o r  S t a t e  
f i n a n c i a l  p a r t i c i p a t i o n .  T h e  n e e d  for s u c h  p a r t i c i p a t i o n  h a s ,  t o  

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

y e a r  p r i c e  of S u s i t n a  p o w e r  to a l e v e l  c o m p e t i t i v e  w i t h  t h e r n a l  
g e n e r a t i o n .  H o w e v e r ,  i f  t h e  p r i c e  of t h e r n a l  p o w e r  is i n c r e a s i n g  

at a f a s t e r  r a t e  t h a n  t h e  c a p i t a l  c o s t  o f  S u s i t n a ,  t h e n  at s o n e  

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

t h e r n a l  p o w e r  e v e n  1n t h e  a b s e n c e  o f  S t a t e  f i n a n c i a l  p a r t i c i p a t i o n .

In o t h e r  w o r d s ,  a d e l a y  in S u s i t n a  m a y  r e d u c e  t h e  n e e d  f o r  S t a t e  

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

t h i s  I s s u e ,  a n d  t h e  P R C  h a s  n o t  a g r e e d  on w h e t h e r  t h i s  is In f a c t  

t h e  c a s e *

W e  d o  a g r e e ,  t h o u g h ,  t h a t  m a s s i v e  r e v e n u e  b o n d i n g  s h o u l d  n o t  t a k e  

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

n o w .  In a d d i t i o n ,  1t w o u l d  be p r u d e n t  t o  d e f e r  a c o m m i t m e n t  d e c i s i o n  

on t h e  p r o j e c t  u n t i l  t h e  l o n g  run p r i c e  t r e n d  o f  o i l ,  S t a t e  oil 

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

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

g e n e r a l l y  c o n c u r  w i t h  t h e  r e c o m m e n d a t i o n s  of t h e  E x t e r n a l  R e v i e w  

P a n e l  to t h e  A P A  on t h e  i s s u e  of e w a l t i n c  a f a v o r a b l e  e c o n o m i c  

" w i n d o w " ,  b u t  iri t e r m s  o f  t h e  S u s i t n a  p r o j e c t  p r o v i n g  to be t h e  

l o w e s t  c o s t  a l t e r n a t i v e  as v/ell as in t e r m s  o f  S u s i t n a  p r o j e c t  

fi n a n c i  ng.

5. E n v i r o n m e n t a l  C o n c e r n s

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

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

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

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

6. C o n s e r v a t i  o n

A n  u n r e s o l v e d  p o l i c y  q u e s t i o n  1s w h e t h e r  S t a t e  e n e r g y  s u b s i d i e s  

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

g e n e r a t i n g  c a p a c i t y ,  or on b o t h  ( o r  n e i t h e r ) .  T h e  r e p o r t  d o e s  

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

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



a d d i t i o n a l  p o w e r  g e n e r a t i o n .  O n e  e s t i m a t e  d e v e l o p e d  in c o n j u n c t i o n  

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

s u f f i c i e n t  to c o n s e r v e  o n e  k i l o w a t t  o f  p o w e r  is l o w e r  t h a n  t h e  

c o s t  o f  i n s t a l l i n g  o n e  a d d i t i o n a l  k i l o w a t t  of q e n e r a t i n n  c a p a c i t y .  
T h o u g h  t h e  c o s t  e s t i m a t e  f o r  c o n s e r v a t i o n  h a s  b e e n  c r i t i c i z e d  as 

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

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

e s t i m a t e  w e r e  d o u b l e d .  T h e  I s s u e  Is n o t  w e l l  u n d e r s t o o d ,  b u t  

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

7. G a s  A v a i l a b i l i t y  in C o o k  I n l e t

T h e  c o n s e q u e n c e s  o f  d e l a y  in S u s i t n a  n a y  be l e s s  s e r i o u s  if g a s  

r e s e r v e s  in C o o k  I n l e t  t u r n  o u t  t o  be s i g n i f i c a n t l y  h i g h e r  t h a n  

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

A l a s k a  L U G  s p o n s o r s  s u g g e s t s  t h a t  t h i s  m a y  i n d e e d  be t h e  c a s e .  

A d d i t i o n a l  i n f o r m a t i o n  f r o m  t h e  P a c  L H G  s p o n s o r s  h a s  b e e n  r e q u e s t e d .

8. R e c o m m e n d a t i o n s

T h e  A c r e s  s t u d y  proivldes a s i t e  s p e c i f i c  a n a l y s i s  o f  t h e  S u s i t n a  

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

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 ,  s c r e e n e d  o u t  t h e  l e a s t  
l i k e l y ,  a n d  p r o v i d e d  r e c o n n a i s s a n c e  l e v e l  d a t a  o n  21 a l t e r n a t i v e s .  

T h e  B a t t e l l e  s t u d y  w a s  n o t  I n t e n d e d  to p r o v i d e  s i t e  s p e c i f i c  d a t a  

n o r  s e l e c t  t h e  most: v i a b l e  a l t e r n a t i v e  to t h e  S u s i t n a  p r o j e c t .  

C o n s e q u e n t l y ,  1t 1s: n o t  p o s s i b l e ,  at t h i s  t i m e ,  to m a k e  a d e f e n s i b l e  

c o m p a r i s o n  b e t w e e n  t h e  m e r i t s  of t h e  S u s i t n a  p r o j e c t  a n d  I t s  m o s t  

l i k e l y  a l t e r n a t i v e *

In a d d i t i o n  to a n s w e r i n g  t h e  q u e s t i o n s  r a i s e d  by t h e  s t u d y ,  

f u r t h e r  a n a l y s i s  1 st n e e d e d  t o  d e t e r m i n e  w h i c h  p r o j e c t  o r  c o m b i n a t i o n  

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

s i t e  s p e c i f i c  d a t a *  T h e s e  s t u d i e s  w i l l :  1) e x p e d i t e  t h e  S u s i t n a
p r o j e c t  d e c i s i o n  p r o c e s s  by r e d u c i n g  t h e  n u m b e r  of u n k n o w n s ;  2) 

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

h i g h  l e v e l  o f  c o n f i d e n c e ;  3) a s s u r e  t h a t  t h e  f i n a l  p r o j e c t  s e l e c t i o n  

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

t h e  S t a t e ;  a n d ,  4) a s s u r e  t h a t  t h e  p r o j e c t  s e l e c t i o n  p r o c e s s  

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

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

f o l i o w i n g :

1} N o r t h  S l o p e  G a s  - a t w o  p h a s e  s t u d y  1s r e c o m m e n d e d  w h i c h  

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

T h e  f i r s t  p h a s e  ( $ 2 0 0 . 0 )  w i l l  p r o v i d e  a s i t e  s p e c i f i c  r e v i e w  
o f  t h e  g e n e r a t i o n  a n d  t r a n s m i s s i o n  f a c i l i t i e s  t h a t  w o u l d  be 

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



a t r a n s m i s s i o n  l i n e  f r o n  P r u d h o e  B a y  to t h e  R a i l b e l t ,  a n d  

w i l l  a l s o  e x p l o r e  t h e  p o s s i b i l i t y  o f  a s n a i l  q a s  p i p e l i n e  

to p r o v i d e  a s u p p l y  o f  n a t u r a l  q a s  to t h e  F a i r b a n k s  a r e a .

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

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

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

s t u d y  ( S B O n . O )  w i l l  p r o c e e d  w h i c h  wi l l  c o n c e n t r a t e  on t h e  
t r a n s m i s s i o n  c o r r i d o r .

2) E e l u q a  Co a l  G e n e r a t i o n  - B o t h  t h e  A c r e s  a n d  t h e  B a t t e l l e  

s t u d y  a s s u m e d  t h a t  t h e  a v a i l a b i l i t y  o f  B e l u q a  c o a l  was; 

d e p e n d e n t  o n  t h e  d e v e l o p m e n t  o f  an e x p o r t  m a r k e t .  S o n e  

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

t i o n  n a y  n o t  r e q u i r e  t h e  s a n e  l e v e l  of i n v e s t m e n t  in i n f r a ­

s t r u c t u r e .  It is r e c o n n e n d e d  t h a t  $ 1 0 0 . 0  be s p e n t  t o  p r o v i d e  

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

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

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

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

t a l l y  a c c e p t a b l e  co a l  g e n e r a t i o n  f a c i l i t y  at B e l u g a ,

3) C h a k a c h a n n a  H y d r o e l e c t r i c  P r o j e c t  - C h a k a c h a m n a  a p p e a r s  t o  

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

c o m p e t i t i v e  w i t h  t h e  S u s i t n a  p r o j e c t .  P r e v i o u s  s t u d i e s  h a v e  

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

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

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

A l a s k a  P o w e r  A u t h o r i t y  ha s  r e c o m m e n d e d  t h a t  $ 3 , 3 0 0 . 0  be 

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

A coc a l  of $ 4 , 5 0 0 , 0  1s r e c o m m e n d e d  f o r  F Y B 3  a l t e r n a t i v e  s t u d i e s .

11; w o u l d  be d e s i r a b l e  t o  h a v e  t h i s  as o n e  a p p r o p r i a t i o n  w i t h  

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

t r a n s f e r  b e t w e e n  a l l o c a t i o n s  if an a d j u s t m e n t ,  in f u n d i n g  l e v e l s  

b e c o m e s  a p p r o p r i a t e .

T h e  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s  s h o u l d  be a s k e d  t o  c o n d u c t  a 

n a t u r a l  gas a s s e s s m e n t  f o r  C o o k  I n l e t .  N e w  p r o b a b i l i s t i c  t e c h ­

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

t h e  gas p o t e n t i a l  f o r  t h i s  r e g i o n .  T h e  P R C  v/ill u n d e r t a k e  t h e  
f u r t h e r  a n a l y s i s  s u g g e s t e d  in t h e  g e n e r a l  c o n c l u s i o n s .

cc:  M e m b e r s  of t h e  P R C ;

C h u c k  C o n w a y ,  A P A  

R o n  L e h r ,  B £ M  

B i l l  Beardsl.y, DEPt)

I k c :  G e o r g e  Hfttz, 8* M  ^

E r i c  Y o u l d ,  A P A  

1 e K £ rnei n , <>P 0 P 

1:111 L u r i e ,  m p



A G E N C Y  R E Q U E ST
Operational Cost 

& No. Personnel 

Increase •• (Decrease)

First
Operating

Year 83

Ultim ate
Annual

Year 2000 .

Appr

1

G O V E R N O R 'S  R E Q U E S T  

oved Deferred Disapproved
_ I  L  r ;  _

1002 Fodaral Receipt*

Funding

Source

Fe-Jeral Receipts 1002 Federal Receipts

1003 G /F  Match Gonotal Fund 1003 G /F  Match

1004 General Fund 25,600.0 Project Revenues lo be dete rmined 1004 General Fund 25 ,600.0

1005 I /A  Receipts 1005 I/A  Recoipti

G O. Bonds Total Annual Operational Cost G.O. Bonds

Position (F T E )

Previous Year-Priority 

82-1

Agoncy Priority

83-13

Governor'ii Priority

Total 2b,600.U Total 25,600.0"

Project Title

Susitna Hydroelectric Project
Location (s)

Railbelt, Alaska T t - i T * 2 0  h K i i y " l 9 8 2
Date

P R O JEC T D E S C R IP TIO N

The purpose of this budget amendment is to provide the Legislature with a current expenditure plan regarding the 

development of the Susitna Hyoroelectric Project.

The Governors FY 83 Capital Budget Request includes a request for $25,600.0 to continue the Susitna Hydroelectric 
Project planning efforts and the initial phase of project design. This request was submitted before completion of the 

Susitna Hydroelectric Project Feasibility Report by Acres and the Railbelt Electric Power Alternative Study by 
Battelle. These studies are now mostly complete, allowing for a more current description of how this appropriation is 

expected to be used in FY 83.

The Acres feasibility study provides a comprehensive assesment of the geotechnical, hydrologic and seismic 
considerations of the Susitna River site. Based on this information a number of design options were studied and an 

optimal design has been selected. However further information is needed to assure that the project is properly 

designed. It is not expected that any modifications which may result from these studies will result in any increase to 

the estimated construction costs.

State and federal agencies and the public have had an opportunity to review the Acres and the Battelle studies. As a 

result of this review, it became apparent that before a FERC license application is submitted, the environmental data 

should be improved and information on alternatives should include a narrower range of options and be more site 
specific. Plans are now being developed to provide this information. Also, due to a number of objections expressed 

by agencies, access to the project site is being reevaluated.

Expenditures will also be made for additional transmission studies, cost estimating, scheduling, financing, canp 

operations, logistical support, and project m a n a g e m e n t . _______________________________________

CATEGORY
Power Development

PROJECT DESCRIPTION  
; {5a  PROPOSED CAPITAL  

PROJECT
0 1 1 1 4 3 ( 7 0 1 )

AGENCY Alaska Power Authority

PROGRAM Energy Development

Pago J u| 2

Revised Dalu

May 10, 1982

>

FY 83



A G E N C Y  R EQ U EST
Operational Cost 

& No. Personnel 

Increase -  (Decrease)

First
Operating

Year 83

Ultim ate
Annual

Year 2000

Appr

1

G O V E R N O R ’S R E Q U E S T  

oved Deferred Disapproved

z :  □  l

1002 Federal Receipt, Federal Fliiceipts 1002 Federal Receipts

1003 G /F  Match Funding General Fund 1003 G /F  Match

1004 General Fund 25,600.0
Source

Project Revenues lo be dete rmined 1004 General Fund "25,600.0

1005 I/A  Receipt, 1005 I /A  Receipts

G.O. Bond, Total Annual Operalional Cost G.O. Bonds

Position (F T E )

Previous Year-Priority Agency Priority Governor's Priority

Total 2b,b00.0 82-1 83-13 Total 25 £-600:0

P ro jec t T i t le
Susitna Hydroelectric Project

Location (s'/

Railbelt;, Alaska
Election District, Seryo-J
D - k , 0, 6-13 20

St

TJty*1982
Com pletion Date

PRO JEC T D E S C R IP TIO N

A decision will soon be made regarding the best time to submit a FERC license application for the Susitna Hydroelectric 
project. This decision will be largely based on the adequacy of the information used to support the license 

application. Preparation of the license application will require additional expenditures.

Detailed design will begin when the FERC license application is submitted. This will require some expenditure during 

this fiscal year but most of the detailed design expenditure will occur after FY 83.

CATEGORY Power Development

01 -11 4 3|  7-81)

Alaska Power Authority Pagu J of 2
PROJECT DESCRIPTION -  
PROPOSED CAPITAL
n n  a  i c r-r

AGENCY

35a PROGRAM Energy Development

Revised Datu

May 10 , 1982

FY 83



PEPCRT t o

BOARD OF DIRECTORS, ALASKA POWER AUTHORITY

From

EXTERNAL REVIEW PANEL, SUSITNA HYDROELECTRIC PROJECT

After reviewing the comprehensive Feasibility Report prepared by 

Acres American Inc., the External Review Panel offers to the Alaska 

Power Authority the following unanimous comments on the proposed Susitna 

Hydroelectric Project:

1. It is recognized that the project will have environmental 

impacts on wildlife, fisheries, and botanical resources. 

However, the extent and severity of these impacts appear to be 

relatively small and furthermore many of these environmental 

losses can be mitigated in full or in part.

2. The high dams proposed for Watana and Devil Canyon can be 

designed to safely withstand the maximum anticipated earth­

quake forces.

3. The proposed design adequately responds to the hydrologic 

environment in terms of spillway capacity and dependability.

4. If the project is financed at an ODportune time when bond 

interest rates and oil revenues are favorable, the potential 

long term benefits of the Susitna project will be 

considerable.

5. Accordingly we consider that the overall impact of the project 

on the State of Alaska could be attractive.

6. To this end we endorse the plan to apply in September 1982 for 

a permit from the Federal Energy Regulatory Commission.

7. Moreover, we endorse the proposal to proceed with site inves­

tigations and design of the project, with concurrent work on 

some of the critical environmental studies, particularly those 

concerning downstream effects of the dams on the stream and 

its fish life.

8. The arrival of any opportune time to proceed with construction 

will depend on critical issues of finance and marketing of 

power which cannot now be accurately forecast. Our 

recommendation is that tender documents with all supporting 

geotechnical investigations and design studies be developed.

We estimate that a total period of three to four years will be 

required for this phase of work. The project will then be 

ready to be implemented whenever the financial climate for- 

contracting becomes favorable. The advantages of proceeding 

in this manner are:



(1) The economic benefits of being ready for financing;

(2) the momentum of the ongoing study and an informed 

staff; and

(3) the ability to avoid a crash design program.

The disadvantage is the small risk of los/ of the design costs 

in the event that, for some reason, the project is never 

built.

9. We recommend that the Alaska Power Authority develop a i-s- 

tailed business plan which incorporates financing 

marketing plan into an overall business strategy. Tilt S '  

would describe the critical events that need *■., be accom­

plished, the interrelationship of these events, the approach 

to accomplishing these goals, the management and control 

practice that are appropriate, the most economic financing 

strategy, and power alternatives if the Susitna project is 

delayed or the demand forecast changes.

10. T(:;s Panel is of the opinion that the economic climate will

eventually indicate that it is advisable to proceed with the 

construction of the Susitna project and at that time it will 

be in the best interests of the State of Alaska to develop 

this important natural resource.

A. Starker Leopold



ALASKA POWER AUTHORITY
_

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

A p r i l  1 4 ,  1 9 8 2

M r .  C h a r l e s  C o n w a y ,  C h a i r m a n  

A l a s k a  P o w e r  A u t h o r i t y  

3 3 4  W e s t  F i f t h  A v e n u e ,  2 n d  F l o o r  

A n c h o r a g e ,  A l a s k a  9 9 5 0 1

D e a r  M r .  C o n w a y :

I n  r e s p o n s e  t o  y o u r  l e t t e r  o f  F e b r u a r y  3 to m e m b e r s  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  E x t e r n a l  R e v i e w  P a n e l  f o r  t h e  S u s i t n a  

P r o j e c t  a n d  y o u r  r e q u e s t  f o r  a c r i t i c a l  e v a l u a t i o n  o f  t h e  A c r e s  

A m e r i c a n  I n c .  F e a s i b l i t y  R e p o r t  a n d  f i n d i n g s  a n d  t h e  r e s p o n s e s  o f  

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

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

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

s t u d y  a n d  w e  w o u l d  l i k e  t o  e x p r e s s  o u r  a p p r e c i a t i o n  to y o u  a n d  

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

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

y e a r s .

S i n c e r e l y

E X T E R N A L  R E V I E W  P A N E L  

M E M B E R S

D e r m i s  M. R o h a n H. B o l t o n  S e e d  '

A t t a c h m e n t :  a s  s t a t e d



E N V I R O N M E N T A L  C O N S I D E R A T I O N S

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

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

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

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

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

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

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

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

s o m e  i n f o r m a t i o n  is  s t i l l  f a r  f r o m  c o m p l e t e ,  it is p o s s i b l e  n o w  to  

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

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

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

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

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

a r e  n o w  u n d e r s t o o d .

R e s e r v o i r  A r e a s

T h e  t w o  i m p o u n d m e n t s ,  w i t h  a n  a g g r e g a t e  a r e a  o f  a b o u t  7 1  s q u a r e  

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

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

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

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

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

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

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

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

S u s i t n a ,  b y  b u r n i n g  o r  m e c h a n i c a l  m e a n s ,  to c r e a t e  m o r e  w i n t e r  r a n g e  

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

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

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

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

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

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

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

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

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

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

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

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

T h e  u p p e r  S u s i t n a  R i v e r  s u p p o r t s  s e v e r a l  n a t i v e  f i s h ,  o f  w h i c h  

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

t h a t  a r e  i n u n d a t e d  w i l l  be  l o s t  _• g r a y l i n g  p r o d u c t i o n ,  it is p o s s i b l e  

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

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

1



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

B e l o w  t h e  D e v i l  C a n y o n  d a m  t h e  f l o w  o f  t h e  r i v e r  w i l l  be s u b s t a n ­

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

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

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

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

R i v e r ,  n e a r  T a l k e e t n a .  S i d e  s l o u g h s  t h a t  a r e  u s e d  a s  s p a w n i n g  a r e a s  

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

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

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

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

l i z e  t b i  r e a c h  b e t w e e n  T a l k e e t n a  a n d  D e v i l  C a n y o n  a r e  a s  f o l l o w s  

( f i g u r e d  f r o m  S c h m i d t  a n d  T r i h e y ) :

T o t a l  S u s i t n a  P e r c e n t a g e  s p a w n i n g

S p e c i e s  r u n s  ( a p p r o x . )  a b o v e  T a l k e e t n a

C o h o  3 3 , 0 0 0  8 %

C h i n o o k  7 6 , 0 0 0  2%

S o c k e y e  3 4 0 , 0 0 0  1%

P i n k  ( o d d

y e a r s )  1 1 3 , 0 0 0  3%

C h u m  2 8 6 , 0 0 0  1 5 %

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

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

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

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

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

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

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

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

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

o f  t h e  s i l t  i n  t h e  u p p e r  r i v e r  w i l l  s e t t l e  in t h e  r e s e r v o i r s ,  r e s u l t ­

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

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

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

l e v e l s ,  o r  p o t e n t i a l l y  a t  e v e n  h i g h e r  l e v e l s .  B e l o w  T a l k e e t n a ,  n o  

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

E l i m i n a t i o n  o f  p e a k  f l o o d s  m a y  r e s u l t  in s t a b i l i z a t i o n  o f  b a r s ,  

i s l a n d s ,  a n d  r i v e r  b a n k s  in t h e  r i v e r  b o t t o m s  b e l o w  D e v i l  C a n y o n  D a m ,  

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

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

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

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

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

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

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

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

P r o j e c t .

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

G e n e r a l

T h e  E x t e r n a l  R e v i e w  P a n e l ,  a s  a g r o u p  a n d  i n d i v i d u a l l y ,  h a s  

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

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

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

F e a s i b i l i t y  R e p o r t .  W e  r e c o g n i z e  t h a t  t h e  s i t e  e x p l o r a t i o n  h a s  b e e n  

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

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

e a r l i e r  s t u d i e s .

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

c o m p l e t e d  f o r  t h e  F e a s i b i l i t y  R e p o r t  is a d e q u a t e  to e f f e c t i v e l y  

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

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

G e o l o g y  a n d  P r o j e c t  L a y o u t

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

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

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

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

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

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

" F i n s "  f e a t u r e ,  t h e  m a j o r  u n d e r g r o u n d  c h a m b e r s  a t  W a t a n a  h a v e  b e e n  

m o v e d  t o  t h e  r i g h t  a b u t m e n t  to a v o i d  t h ?  " F i n g e r b u s t e r " s h e a r  z o n e ,  

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

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

w i t h  r e s p e c t  t o  t h e  joints, a n d  s h e a r  z o n e s  a n d  t h e r e b y  a v o i d  m a j o r  

r o c k  s t a b i l i t y  p r o b l e m s .

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

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

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

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

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

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

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

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



S p e c i a l  G e o l o g i c  C o n d i t i o n s

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

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

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

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

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

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

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

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

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

D e a d m a n ' s  a n d  T s u s e n a  C r e e k s  t h a t  h a s  b e e n  f i l l e d  w i t h  v a r i e d  g l a c i a l  

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

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

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

s i m i l a r  c h a n n e l  e x i s t s  h e r e  a l s o .

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

s i t e  a r e  t h r e e f o l d :  1) m a g n i t u d e  o f  s e e p a g e ,  2) p i p i n g  o f  m a t e r i a l s

t o w a r d s  T s u s e n a  C r e e k ,  a n d  3) s e i s m i c  i n s t a b i l i t y  o f  t h e  s o i l s  u n d e r  

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

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

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

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

s i d e .  I t  is c l e a r  t h a t  f u r t h e r  f i e l d  s t u d i e s  a r e  r e q u i r e d  ( a n d  a r e  

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

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

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

s o l u t i o n s  to  t h e s e  p o t e n t i a l  p r o b l e m s .  A c r e s  a n d  t h e i r  E x t e r n a l  

R e v i e w  P a n e l  h o l d  t h e  s a m e  o p i n i o n .  F o r  t h e  v a r i o u s  p o s s i b l e  

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

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

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

b e c o m e s  a v a i l a b l e .

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

T h e  S u s i t n a  P r o j e c t  is c l e a r l y  l o c a t e d  in an  a r e a  o f  p o t e n t i a l l y  

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

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

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

a t  t h e  p r o p o s e d  r.ites f o r  W a t a n a  D a m  a n d  D e v i l  C a n y o n  D a m .

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

o t h e r  h y d r o p o w e r  p r o j e c t  in t h e  w o r l d .  T h e y  h a v e  b e e n  c o n d u c t e d  b y  a 

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

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

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

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

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

s o u r c e s .

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

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

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

8 . 5 )  o c c u r r i n g  o n  t h e  B e n i o f f  Z o n e  u n d e r l y i n g  t h e  d a m - s i t e s  a s  w e l l  a s  

t h e  p o s s i b i l i t y  o f  l o c a l  e a r t h q u a k e s  ( M a g n i t u d e  a b o u t  6 1 / 4 )  o c c u r r i n g  

w i t h i n  a f e w  k i l o m e t e r s  o f  e i t h e r  o f  t h e  s i t e s .

W a t a n a  D a m

T h e  p r e l i m i n a r y  d e s i g n  o f  t h e  W a t a n a  D a m  is a h i g h  e m b a n k m e n t  d a m  

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

i l a r  t o  t h a t  s u c c e s s f u l l y  u s e d  f o r  e t h e r  v e r y  h i g h  d a m s  ( O r o v i l l e  D a m  

i n  C a l i f o r n i a  a n d  M i c a  C r e e k  D a m  i n  B r i t i s h  C o l u m b i a ,  f o r  e x a m p l e )  a n d  

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

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

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

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

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

c h a r a c t e r i s t i c s  to e n a b l e  it to w i t h s t a n d  a n y  a n t i c i p a t e d  e a r t h q u a k e  

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

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

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

w o r l d .  T h e s e  s t u d i e s  h a v e  s h o w n  t h a t  t h e  O r o v i l l e  D a m  w o u l d  be  s t a b l e  

e v e n  if a M a g n i t u d e  8 1 / 4  e a r t h q u a k e  s h o u l d  o c c u r  w i t h i n  a f e w

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

W a t a n a  D a m  is c o m p a r a b l e  in m a g n i t u d e  b u t  is s o u r c e  is l o c a t e d  a b o u t  

65  k m s  f r o m  t h e  W a t a n a  s i t e  s o  t h a t  t h e  s h a k i n g  i n t e n s i t y  is l e s s  t h a n  

t h a t  u s e d  in  t h e  O r o v i l l e  D a m  i n v e s t i g a t i o n .  F u r t h e r m o r e ,  t h e  

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

h a v e  e q u a l l y  d e s i r a b l e  c h a r a c t e r i s t i c s  a s  t h e  O r o v i l l e  D a m  s h e l l  

m a t e r i a l s .  C o n s e q u e n t l y ,  t h e r e  is n o  r e a s o n  to d o u b t ,  a n d  p r e l i m i n a r y  

a n a l y s i s  b y  A c r e s  A m e r i c a n ,  I n c . ,  c o n f i r m  t h a t ,  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  e n g i n e e r i n g  d e t a i l s ,  t h e  p r o p o s e d  W a t a n a  D a m  s e c t i o n  w i l l  

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

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

5


