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FINAL ENVIRONMENTAL IMPACT STATEMENT 

Responsib l e  Agency: u.s. D e partme n t  of  E n ergy , B o n n ev i ll e  Power Adm i n i s t r a t i on .  

T i t l e  of Proposed Action: I n tert i e  Dev e l o pment a n d  U s e . 

Cooperat i ng Agenc i es: u.s. Army C o rps  o f  E n g i n eers;  U . S. D e p a r tmen t o f  t h e  I n t e r i o r ,  B u reau 
o f  Recl ama t i on; U . S .  D e partme n t  o f  E n e rgy , We s t e r n  Area Power Admi n i s t r a t i on .  

States and Prov i nces Invo l ved: Wa sh i n g t o n , Oregon , I daho , Mo n t an a , Wyom i n g , C a l i f o r n i a ,  
N e va da, U t ah , N ew Mex i c o ,  Ar i zo n a , B r i t i s h C o l umb i a .  

Abstract 

• T h e  B o n n ev i l l e  Power Admi n i s t ra t i on ( B PA ) h a s  i d e n t i f i e d t h e  n e e d  to e n a b l e  s h o r t - a n d  l o n g - t e rm 
c o n trac t u a l  s a l e s  of F e d e r a l  power s u r p l u s  to N o rthwe s t  l oa d s  a n d  t o  ma n a g e  o t h e r  i n t e rreg i o n a l  
t r a n s f e r s  o f  p ower over  t h e  P ac i f i c  N o r t hwest /Pac i f i c  Sou thwest I n t e r t i e .  The r e  a r e  t h re e  
p r o p o s e d  o pt i o n s : t o  i n c r e a s e  the c a p a c i ty of  t h e  I n t ert i e; t o  a d o p t  a L o n g  T e r m  I n t e r t i e  Ac c e ss 
P o l i cy ( l A P ) , wh i c h w i l l  s e t  t h e  g r o u n d  ru l e s f o r  u s e  o f  t h e  I n t ert i e  by u t i l i t i e s  o t h e r  than  BPA 
f o r  s h o r t - a n d  lon g - t e rm t r a n sm i s s i o n o f  s u r pl u s  p ower to C a l i f or n i a; a n d  o p t i o n s  wh e r e by B PA 
wo u l d promo t e , t h r o u g h  i t s  a c c e s s  p o l i c i e s  and  ma rket i n g e f f o r t s ,  v a r i o u s  types a n d  l e vel s of  
f i rm p ower mark et i n g between the  N o r thwe s t  a n d  C a l i f o r n i a .  T h e  L T I A P  a l s o  a d d r e s s e s  a c c e s s  to  
the  I n t er t i e  f or n ew r e s o u r c e s, a c c e s s  a s  it  r e l a t e s  to  the  Adm i n i s t r a t o r's  e f f o r t s  t o  e n h a n c e  
f i sh a n d  wi l d l i f e a n d  a c c e s s  t o  t h e  I n t e r t i e  b y  e x t rareg i on a l  u t i l i t i e s .  

• I n t e r t i e  capac i ty , p r e s e n t l y  5 , 2 0 0  megawa t t s  ( MW ) , i s  be i n g  i n c re a s e d  t o  6 , 3 0 0  MW ( D C T e rm i n a l  
E x pa n s i on )  a n d  may b e  i n c r e a s e d  f u r t h e r  ( T h i r d AC/C a l i f o r n i a - O r e g o n  Transmi s s i on P r ojec t )  t o  
a p p r o x i ma t e l y  7 , 90 0  MW . 

• A c c e s s  f o r  r eg i on a l  a n d  e x t r a r e g i onal  ent i t i e s  t o  B PA's port i o n s  of the I n t e r t i e  i s  g o v e r n e d  now 
by the Near Term I n t e r t i e  A c c e s s  P o l i cy .  I n t e r t i e  a c c e s s  c o u l d b e  reg u l a t e d  by r e t u r n i n g t o  a 
n o n -a l l o c a t e d  app r o a c h  o r  by a c omb i n a t i on of o p t i o n s . Th e s e  i n c l u d e  d i f f e rent  o p t i o n s  f o r  t h e  
a l l o c a t i on o f  a c c e s s  f o r  e c o n omy a n d  nonf i rm e n e rgy s a l e s  o v e r  t h e  port i on o f  t h e  I n t e r t i e  n o t  
r equ i r ed t o  s u p p o r t  l on g - t e rm s a l es; optio n s  f o r  t h e  p r ov i s i on o f  a s s u r e d  d e l i very f o r  l on g -t e rm 
f i rm p ower s a l es;  ways t o  g o v e r n  a c c e s s  f o r  p ower f r om n ew r e s o u r c e s  a n d  f rom hyd r oe l ec t r i c  
r e s o u r c e s  wh i c h c o u l d a d v e r s e l y  a f f e c t  B PA's e f f o r t s  t o  p r o t e c t  f i s h a n d  wi l d l i f e ;  a n d  ways t o  
a l l o c a t e  a c c e s s  f o r  ent i t l e s o u t s i d e t h e  P ac i f i c  N o r thwest r eg i on .  

• I n tert i e  capaC i ty ex pan s i on wou l d  c r e a t e  a s l i g h t  i n c r e a s e  i n  a i r  p oll u t i on f rom c o a l  g e n e rat i on 
i n  the Pac i f i c  N o r t h w e s t  a n d  s l i g h t  i m p r oveme n t s  i n  a i r  qu a l i ty i n  C a l i f o r n i a  a n d  t h e  I n l an d  
Sou thwe s t . The u p g r a d e s  c ou l d resu l t  i n  s ome n e g a t i v e  e f f e c t s  o n  a n a d r omou s f i sh s t o c k s , but  
t h e s e  are n o t  l i k e l y  t o  b e  s i g n i f i c a n t  i n  t h e  context  o f  p l a n n e d  f i s h passage  i mp r oveme n t s  a n d  
man a g ement prog rams . 

• B PA's P r o p o s e d  F o rmu l a  Al l o c a t i on f o r  econ omy e n e rgy s a l es wou l d  n ot h a v e  s i g n i f i c a n t  e f f e c t s  o n  
t h e  e n v i r onmen t . T h e  Hydro-F i r s t  o pt i on wou l d s l i ght l y  i mp r ove  a i r  qual i ty i n  t h e  N o r t hwes t ,  b u t  
i t  cou l d  have s ome a d v e r s e  e f f e c t s  o n  r e s i dent  f i s h a n d  a n a d r omou s f i sh . B o t h  t h e  P r o p o s e d  
F ormu l a  All o c a t i on a n d  Hyd r o - F i r st  o p t i o n s  wou l d  i n c r ea s e  B PA reven u e s , b u t  n o t  s i g n i f i c an t l y  
a f fect  ret a i l  r a t e s  i n  t h e  N o rthwest  o r  C a l i f o r n i a .  

• L o n g - term f i rm c on t ra c t s  wo u l d a l l ow s ome n ew r e s o u r c e  c on s t ru c t i on t o  b e  d e f e r r e d  i n  both the 
N o r t hwe s t  and C a l i f o r n i a .  The r e  wou l d  b e  no a p p r e c i a b l e e f f e c t s  o n  a i r  qual i ty i n  t h e  N o rt hwe s t  
f o r  a l l c a s e s  a n d  a s l i g h t  i mp r ovemen t  i n  C a l i f o r n i a  a n d  the I n l an d  Southwest  u n d e r  t h e  A s s u r e d  
D e l i ve ry ca s e .  T h e s e  c a s e s  wou l d r e s ult i n  s l i ght i n c r ea s e s  i n  a n a d romous f i sh s u rv i va l  a n d  
m i n o r  adv e r s e  effec t s  o n  s ome r e s i d e n t  f i s h .  

• The econom i c  a n a l y s i s  s h ows b oth the D C  Term i n a l  E x pan s i on a n d  t h e  Thi r d  AC/C O T P  t o  b e  c o s t  
e f f e c t i v e .  The n et b en ef i t  of t h e  Ma x i mum U p g r a d e , a s s um i n g  a d o p t i o n o f  t h e  p r o p o s e d  l A P , b u t  n o  
a d d i t i on o f  n ew f i rm s a l e s , wou l d  be $ 1 , 6 57  m i l l i on .  T h e  n e t  b e n e f i t  o f  t h e  P r o p o s e d  F o rmu l a  
Al l o c a t i on i s  s l i ght l y  n e g a t i ve ,  but  t h i s  sma l l  i mpact  i s  o v e r s h a dowed by t h e  a p p r o x i ma t e  t o t a l  
benef i t  o f  t h e  I n t er t i e s o f  a b o u t  $1 5 b i l l i o n .  The net  benef i t  o f  l o n g - t e rm f i rm c o n t r a c t s u n d e r  
t h e  Assu red D e l i very o p t i o n wou l d b e  $65 1 m i l l i o n f o r  t h e  E x i s t i n g  I n t e r t i e  a n d  $8 1 9  m i ll i on f o r  
t h e  Max i mum Upgrade . 

Th i s  f i n al E I S  i s  b e i n g  ma i l e d t o  agenc i e s ,  g r o u p s , a n d  i n d i v i du a l s  (see  C h a p t e r  6 ) . 

For Add i t i ona l I nf ormat i on on the EIS o r  a copy of the EIS: A n t h o n y  R .  Morrell , 
A s s i s t a n t  t o  t h e  Admi n i s t r a t or f o r  E n v i ronme n t , B o n n ev i l l e  P ower Admi n i s t r a t i o n -AJ , P . O .  B o x  3 6 2 1 , 
P o r t l a n d , Oregon  972 0 8; Area  C o d e  (503 ) 230 - 5 1 3 6 .  

(VS 6-PG- 1 848Z ) 









SUMMARY 

Int roduc t ion 

Thi s  environmental impac t  s tatement examines the envi ronmen tal  e f f e c t s  of 
three proposed  Bonnevi l le Powe r Adminis t r a t ion ac t ions w i t h  re spe c t  to 
the use and deve lopment of  the Pac i f i c  Nor thwe s t / Pac i f i c  Southwe s t  
I n t e r t i e . The a c t ions are : expans ion o f  the capac i ty o f  the Int e r t i e ; 
adop t ion of  a Long-Term Inte r t i e  Access  P o l icy  ( l AP ) ,  whi c h  wi l l  s e t  the 
g round rules  for use of  the Intert ie  by ut i l i t ie s  o ther than BPA f o r  
sho r t  and long-term t ransmi s s ion o f  surp l us power to  Cal i fornia ; and 
dec i s ions by BPA to enab l e , through i t s  a c c e s s  po l i c ie s  and market ing 
e f f o r t s , var ious types and l eve l s  of  f i rm powe r marke t ing be tween the 
Nor t hwe s t  and Cal i f o rnia . 

BPA i s  propos ing these  act ions in o rde r to  make pos s ib l e  add i t ional sho r t  
and l ong-term sales  of  Federa l power surp lus to  that needed f o r  s e rving 
Nor t hwe s t  loads and to  increase the ab i l i ty to d e l ive r surp lus powe r when 
the surp lus i s  mos t  va luab l e  to the import ing region . Add i t iona l ly , the 
a c t ions are needed to  inc reas e e conomic e f f i c iency , to supp o r t  
environmental qual i ty goal s ,  and t o  enhance t h e  abi l i t y  o f  B P A  to repay 
i t s  U . S .  Treasury inves tment in a t ime ly  fashion whi l e  maintaining 
reasonab l e  powe r ra t e s  for i t s  who l e s a l e  cus tome rs in the Nor thwe s t .  
The re is  a need f o r  an e quitab l e  procedure to  al locate  a c c e s s  to Inte r t i e  
capa c i ty that i s  exc e s s  to wha t BPA requires  f o r  i t s  own use and to 
provide oppo r t un i t i e s  for as sured a c c e s s  to make po s s i b l e  l ong- t e rm f i rm 
power t ransa c t ions by ut i l i t ies o ther than BPA . 

Areas of  Cont rove rsy and Ma j o r  I s sues T o  Be Reso lved 

BPA markets  who lesale  e l e c t r i c  power to  s everal cus tome r groups within 
the region . Unde r  provis ions of  the Pac i f i c  Nor t hwe s t  E l e c t r i c  Power 
P lanning and Cons erva t ion Ac t and the Pac i f i c  Nor thwe s t  Regional 
P r e f e rence Ac t ,  BPA may s e l l  surplus power not needed in the region to  
ent i t ies  outs ide  the reg ion . S ince  it  was comp l e ted in 1 96 8 , the 
I n t e rt ie has t ransm i t t ed f irm and non f i rm ene rgy , powe r and capa c i ty 
b e tween the Pac i f i c  Northwe s t  and Cal i fornia . Congres s ional intent in 
authorizing the I n t e r t ie was to inc reas e BPA revenues (and thus al low BPA 
to  repay i t s  considerab l e  cons t ruc t ion deb t to the U . S .  Treasury ) ;  to 
make e f f i c ient  use of  resour c e s  in the No r thwe s t  and Cal i f o rnia ; and to 
provide an equi tab l e  dis t r ibut ion of  bene f i t s  to  b o t h  regions . 

Many of the i s s ue s  surrounding Inte r t ie us e and expans ion have been the 
s ub j e c t  of  pub l i c  debate  and cont roversy ove r the pas t s everal years . 
P lans to  expand the Inte r t ie have p rovoked que s t ions f rom the pub l i c 
about pos s ib l e  envi ronmental impac ts , par t i cularly impa c t s  on f ish  and 
w i l d l i f e .  The e conomi c s  o f  Intert i e  expans ion have a l s o  been a 
controversial  sub j ec t .  

BPA ' s  Inte r t ie a c c e s s  pol ic i e s  have r e c e ived a great deal o f  pub l i c  
s c rut iny . Environmental groups have que s t ioned the e f f e c t s  c hange s  ln 
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ac c e s s  po l i c ies would  have on pro tec t ion of  f i sh and wi l d l i f e  and on the 
rate of new resource deve l opment in the Northwes t .  Non-Federal ut i l i t i e s  
i n  the Nor thwe s t  have que s t ioned the access  po l ic ies  f rom e c onomic and 
l egal s tandpo ints .  Ext raregional ut i l i t ies  are conce rned about the 
amount of access  they have to the Inter t ie . In summary , the maj o r  i s s ue s  
to  b e  reso lved  by t h e  BPA Adminis trator w i t h  respe c t  to  Int e r t ie 
deve lopmen t  and use that are examined in this  E I S  are : 

Whe ther to  par t i c ipate in the deve lopment of add i t i onal capac i ty o f  
the Inte r t i e ; 

How to al locate  a c c e s s  to  the Intertie  for  e conomy energy s a l e s ; 

How to e s tab l ish  a c c e s s  to  support  l ong-term f i rm power s a l e s  for  
ut i l i t ie s  o the r than BPA; 

How much and what k ind of  a c c e s s  should b e  a l l owed for  new resourc e s ; 

Whe ther to  l imit  hydroe l e c t ri c  powe r ac cess  to  the Int e r t ie when i t  
would  interfere wi th the Adminis t rator ' s  e f f o r t s  to  pro t e c t  f ish  and 
wi l d l ife ; and 

Whe ther and how to  a l l ow a c c e s s  to  the Int e r t i e  f o r  ext raregional 
ut i l i t i e s . 

Des c r ipt ion of  A l t e rnat ive s 

Inte r t ie Expans ion 

Four opt ions for Int e r t ie expans ion are cons idered in the E I S . The f i r s t  
i s  the No Ac t ion , o r  Exi s t ing c apac i t y ,  o p t i on .  Thi s  opt ion would mean 
maintaining the c urrent c apac i ty of  the AC Inter t i e  at  about 3 , 200 MW and 
the DC Int e r t ie at about 2 , 000  MW ,  f o r  a total  of 5 , 200  MW .  The exis t ing 
Intertie  system cons i s t s  of  one direc t-curren t ( DC ) and two 
a l t e rnat ing-current ( AC )  high-vo l tage t ransmiss ion l ines that  extend f rom 
the nor thern border of Oregon on the Columb ia Rive r to central  Cal if o rnia 
( AC l ines ) and southern Cal if o rnia ( DC l ine ) .  

The exi s t ing sys tem can accommodate a l l  reque s t s  f o r  t ransmi s s ion of  
surplus non f i rm ene rgy much  of  the  t ime , but  dur ing abundant wat e r  years , 
more e l e c t r i c ity  can b e  produced  than can be sent to  Cal i f o rnia . In  
add i t ion ,  Exi s t ing capac i ty cons t rains the  amount o f  surp lus f i rm powe r 
that can be s ent dur ing the hours when the powe r i s  mos t  valuab l e  to  
Cal i f o rnia , thus reduc ing po t en t ial income for the Nor thwe s t . BPA 
e s t imates  that  through the year 2030 , the b ene f i t s of  the Inte r t ie woul d  
be  $ 1 , 65 7  mi l l ion l e s s  with t h e  Exi s t ing capa c i ty than with Maximum 
c apac i ty (net  present value in 1 9 8 7  d o l l ars ) .  ( Th i s  assumes that BPA ' s  
p roposed Int e r t i e  Ac c e s s  P o l i c y  would b e  adopted , but that no new 
l ong-t e rm f i rm c on t rac t s  woul d be  e s tab l i shed be tween the Nor thwe s t  and 
Cal if o rnia . I f  expanded capac i ty were used  to  support  add i t ional 
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l ong-term f irm contract  sales , the val ue of Maximum capac i ty would exc eed  
that of the Exis t ing capac ity case  by $ 1 , 9 76 mi l l ion . 1/ ) 

The se cond a l ternat ive , the DC Te rmina l  Expans ion Pro j ec t ,  would increase 
the capacity  of  the DC Int e r t i e  fac i l i t ie s  by approxima t e ly 1 , 1 0 0  MW. 
The e f f e c t s  of  this  cons t ruc t ion were addres sed  in envi ronmental  s tud i e s  
i n  1 981 and 1 98 6 . Based  on t h o s e  ana lyse s , which  this  E I S  updates , the 
Department of Energy i s s ued a Finding of  No S ign i f icant Impa c t  ( FONS I )  on 
the proj e c t  in Augus t 1 98 6  and cons t ruc t ion began in Apri l  1 98 7 .  The 
FONS I was chal l enged in the Ninth C i rcui t Court of Appeal s  by the S t a t e  
of  I daho and o the rs . The Court d i re c t e d  BPA to prepare an E I S  addre s s ing 
the Termina l Expans ion Pro j e c t  and i t s  re lat ionship to  related  Inte r t i e  
de c i s ions . BPA has agreed to  comp l e te the IDU E I S  before  making 
de c i s ions on operat ion of the DC Terminal Expans ion P r o j e c t .  

Be cause the cons truct ion requi red for  the proj ect is  l imited  to  inc reas e s  
in the capac i ty of  the conver t e r  s tat ions and only  minor l ine 
mod i f i cat ions , the c o s t s  of this  upgrade are smal l ,  both  economica l ly and 
envi ronmental l y ,  compared w i th b u i l d ing a new l ine . The e s t imated 
present  value cos t f o r  the pro j e c t  is approxima t e ly $376  mi l l ion . Al l 
north-to-south de l ive r i e s  over the DC Inter t ie acco rded o ther No r thwe s t  
ut i l i t ies  wi l l  be  sub j e c t  to  BPA ' s  Inter t i e  Ac c e s s  P o l i cy ,  a s  D C  I n t e r t i e  
fac i l i ties i n  Oregon are who l ly owned b y  the Federal governmen t .  BPA ' s  
s tud i e s  show tha t , bas ed on i ts val ue in p roviding t ransm i s s ion f o r  
add i t ional e conomy energy sale s , but n o  addi t i onal f i rm sale s ,  and 
assum ing adopt ion of BPA ' s  proposed lAP , the proj e c t  has an expe c ted  ne t 
present val ue of  $ 9 96 mi l l ion . I f  the Inte r t ie is used f or f i rm 
contrac ts with  Ca l i f o rn ia ,  the value of  the proj e c t  would  inc rease to  
$ 1 , 026 mi l l ion . �/ 

The third a l terna t ive , the Third  AC Inte r t i e /Cal i f o rn ia-Oregon 
Transmiss ion P r o j e c t ,  woul d inc rease the capac i ty o f  the AC Int e r t ie 
fac i l i t ies  by approxima t e l y  1 , 600 MW .  The Cal i f o rn ia-Oregon Transmi s s i on 
P ro j e c t  ( C OTP ) was proposed by a conso r t ium o f  pub l i c l y  and p r ivate ly  
owned Cal i fornia ut i l i t ie s , with  the Transmi s s ion Agency of  No r the rn 
Cal i fo rnia as the Proj e c t  Manage r .  The We s t e rn Area Powe r 
Adminis t rat ion , as  the l ead Fede ral agency , prepared a j o int 
Env i ronmental  Impa c t  Repo r t / Envi ronmental Impac t S tatement concern ing the 
e f f e c t s  of  p ro j e c t  cons t ruct ion . Bonnevi l l e  has been a cooperat ing 

1 /  I t  shoul d be po inted out that the d i f f e rence of  $ 3 1 9  mi l l ion in the 
val ue of  increas ed Inte r t ie capac i ty wi th  and wi thout f i rm contrac t s  
represents only the por t i on o f  the f i rm con t ra c t  bene f i t  as s o c iated  
with f irm sales  enab l e d  by the  DC Upgrade and Third  AC  Inte r t i e  
pro j e c t s . To tal bene f i t s  o f  f i rm contra c t s  are given in the As sured 
De l i ve ry d i s cus s i on beginning on page 5 .  

2/ The d i f f e rence in the val ue of  the Terminal Expans ion with  and 
wi thout addtional f i rm contra c t s  ( $ 30  mi llion ) represents onl y  a 
sma l l  port ion o f  the overa l l  val ue of  using the Inter t i e  for f i rm 
t ransa c t i ons . 
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agency in preparing the ElR/ E l S . That ElR / ElS examines the potential  
cons t ruc t ion impacts of  upgrad ing 1 70 m i l es of exis t ing t ransmis sion l ine 
owned by Wes tern in Cal i fornia f rom 230 to 500  kV and cons t ruc t ing 
approximately  1 70 mi les  of new SOO kV l ine in Cal i fornia and about 
8 mi l e s  in Oregon . It summarizes the analyses of  the pro j ec t ' s  
environmental impac ts  resul t ing f rom changes in PNW powe r sys tem 
operat ions . This  E I S  also  contains informa t ion on the e f f e c t s  of 
operat ing the Third AC . 

The COTP pro j e c t  would  upgrade the capac i ty o f  the southe rn port ion of 
the Intertie  to 4 , 800 MW . To be ab l e  to use this expanded capac i ty 
ful ly ,  the northern port ion of the sys tem would be re inforced to  inc rease 
its  capabil i ty to  4 , 800 MW . Thi s  reinf orcement , the Third AC proj e c t , 
would  require modif ication of  fac i l i t ie s  at  s everal substations and 
capacitor s tat ions in the Northwes t  and could  also involve the use of a 
p lanned upg rade from 230 kV to SOO kV of an exi s t ing Pac i f i c  Powe r and 
Light transmis s ion line be tween Eugene and Medford , Oregon . 

Only  that po rt ion of the capac i ty of the Oregon fac i l i t ies  of the AC 
Inter t ie owned by BPA would be sub j e c t  to the lAP . Total present val ue 
c o s t s  of the Third AC /COTP are es t imated  to be $883 million . BPA ' s  
analys is  pred i c t s  the Third AC /COTP has a net  present value of 
$6 6 1  mil l ion ( 1987 dol lars ) ,  based on i t s  us e f o r  addi t ional e conomy 
energy sale s , and assuming ado p t i on of the proposed lAP . If the Third  
AC /COTP is  used  for  add i t ional f i rm capac ity con t rac t s ,  i t s  net  present 
value ( in add i t i on to  the DC Terminal Expans ion ) would  be  $950 m i l l ion . 3/  

The f ourth al ternative , the Maximum capac i ty Upgrade , which  is  the 
Admini s t rator ' s  propo sal , inc ludes the comp l e t ion of  the DC Terminal 
Expans ion Pro j e c t  and cons truct ion of the I n t e r t i e  re inforcement 
fac i l i ties  in the Nor t hwes t to  interconnnec t  wi th the Cal ifo rnia/Oregon 
Transmiss ion Proj e c t ,  thereby forming the Thi rd AC Inter t ie . The Maximum 
Upgrade would increase I n t e r t i e  capa c i ty to 7 , 900  MW . 

BPA e s t imates  adding both  upgrades to the sys tem would have a moderate 
impac t on to tal Inte r t i e  sales ( 6 19  to  708 aMW of add i t i onal sales in the 
years 1993-200 3 ) .  ( Th i s  assumes both upgrades are c omp l e ted , adopt ion o f  
the proposed lAP and the use of the upgrades t o  support  long-term f irm 
powe r sales . )  The ac t ion could af f e c t  types of sales made , the par ties  
invo lved in such  sales , the  ope rat ion of  Wes t  Coast  powe r sys tems , and 
the environment . As previous ly  ind icated , the ne t bene f i ts of Maximum 
capa c i ty would be  $ 1 , 65 7  mi l l ion based on use f o r  add i t i onal e conomy 
energy sales  and $ 1 , 976 mi l l ion i f  used  for addi t ional f i rm s a l e s  
contrac ts . 

3 /  Again , the d i f f e rence in Third  AC bene f i t s  ( $ 28 9 mil l ion ) wi th and 
wi thout addi t ional f irm cont racts , represents only that port ion of  
the firm contrac ts benef i t s  assoc iated with sa l e s  enabled  by the 
Third AC Interie . 
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Int e r t ie Access  P o l i�y�ackground 

In the ear ly  1 980s , BPA de termined it needed to a l ter  i ts p rac t i c e  o f  
al l owing access  t o  the Pac i f i c  Nor t hwe s t  port ion o f  the In ter tie be caus e 
BPA found i t s e l f  w i th an increased amoun t o f  Fede ral surplus and 
insuf f ic ient access  to i t s own I n t e r t i e  to make surp lus s a l e s . The 
agency was l o s ing revenue s f rom the fo regone s a l e s  and j eopardiz ing i t s 
ab i l i ty to repay the Treasury in a t ime ly fashion . To remedy t h i s  
s i tuat ion , i n  Septembe r  1 984 , BPA adopted  a n  Interim Inte r t i e  A c c e s s  
Po l i cy t o  gove rn a c c e s s  b y  o ther util i t i e s  to BPA's port ion o f  the 
Intert ie . In June 1 985 , a f t e r  comp l e t ing an Environmental As s e s smen t ,  
BPA adopted a Near-Term Inte r t i e  Access  P o l i c y  ( NT IAP ) .  The NT lAP 
e s tab l ished s hort-term procedures for grant ing No r t hwes t  s chedul ing 
u t i l i t ies  assured I n t e r t i e  access  for f i rm powe r s a l e s  to  Cal i f o rn ia and 
i t  a l s o  e s tab l ished me chani sms f o r  s c hedul ing Inte r t i e  capac i ty f o r  
nonf i rm energy beyond the capac i ty requi red f o r  f i rm power s a l e s . 

A laws uit  f i led  in the Ninth C i rc u i t  Court of  Appea l s  cha l l eng ing BPA ' s  
autho r i ty to adop t  the I n t e r im Near-Te rm p o l i cy was no t suc c e s s f ul . In 
Apr i l  1 985 , the Nin t h  C i r c u i t  ruled BPA should  g ive i ts e l f  pref e ren t ia l  
a c c e s s  to the Inte r t ie , emphas i z ing BPA ' s  s tatutory manda te tha t  l inked 
success ful repayment of  Treasury obl iga t ions wi th the agency ' s  ab i l i ty to  
rai s e  adequat e  revenues . 

In  December  1 98 7 ,  BPA proposed a Long-Te rm Inter t ie Ac c e s s  P o l i cy ( LTIAP ) 
whi ch addres ses  both  nonf i rm and f i rm access  to  the I n t e r t i e  as we l l  as 
f i s h  and w i ld l i f e  and new resour c e  deve lopment i s s ue s . Chap t e r  5 o f  this  
I DU EIS  contains BPA ' s  proposed Long-Te rm Int e r t i e  Ac c e s s  P o l i c y .  

Inter t i e  Ac c e s s  Po l i cy :  Formula Al l o ca t ion 

The Proposed  Formula A l l o ca t ion con tained in the lAP is the 
Admini s trator ' s  proposal to  al locate access  to the Int e r t i e  f o r  e conomy 
energy and nonf i rm sales  ove r  the po rt ion o f  the I n t e r t i e  no t r e quired  to 
suppo r t  l ong-term sales . The P roposed  Formula A l l o cat ion con t inue s the 
f o rmula  a l l ocat ion me thodo l ogy us ed in the NTIAP . 

Two a l t e rnat ives f o r  f o rmula a l l ocat ion are examined ln this  E I S . The 
f irs t is the P re- lAP Formula Al l o c a t ion , whe reby BPA would  re turn to the 
prac t i c e s  governing the use of  the Inte r t i e  b e f o re ado p t ion of the 
Near-Te rm Int e r t ie A c c e s s  Po l i cy . Ac c e s s  to  the I n t e r t i e  wou l d  be  on a 
non-a l l ocated bas is . �/ The s e c ond is the Hydro-Fir s t  Formula  
A l l oc a t i on ,  whi c h  woul d al l o cate a c c e s s  to  dec lared surplus hydroe l e c t r i c  
energy and capac i ty ahead of  o t he r  resources . Unde r  this  a l t e rna t ive , 
remaining Inte r t i e  capac i ty would be  al located  in propo r t ion to  BPA ' s  and 
each ut i l i ty ' s  dec l ared s urplus f rom o ther than hydro s ource s . 

4 /  Under  this  procedure , BPA would  f i r s t  dec lare the amoun t of powe r i t  
had t o  o f f e r  f o r  s a l e  and the p r i c e  i t  woul d  cha rge . O t h e r  ut i l i t ies  
would then ind i cate the amounts and p r i c e s  of  the i r  powe r .  This  
p l aced BPA in the unt enab le  pos i t ion o f  be ing unde rcut by ut i l i t ie s  
making dec larat ions s ub s e quent to BPA ' s  d e c l a ra t ion . 
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Al locat ion woul d  be  made on a pro-rata bas is  to gene ra t ing uti l i t i es  ln 
the No rthwes t ,  with  any remaining capa c i ty b ecoming ava i l ab l e  for  
extraregiona l ut i l i t i es . 

Inte r t ie Ac c e s s  P o l i cy :  Ass ured De l ive ry 

Under the Near-Term lAP , No r thwe s t  uti l i t ies  we re ab l e  to o f f e r  
C a l i f o rnia ut i l i t ies  f i rm contrac ts  f o r  only the durat ion of  the 
Near-Te rm l AP . BPA is  examin ing this s e t  of po t en t i a l  d e c i s ions that 
concern the amount of as sured d e l ivery to be off ered to  No rthwe s t  
ut i l i t ies to  enab l e  them t o  make l ong-t e rm f i rm powe r s a l e s . Al l owing 
l ong-term assured del ive r i e s  by o ther Nor t hwe s t  u t i l i t ie s  woul d  reduce 
BPA ' s  f lexi b i l ity  in its use of the Intert i e . In  add i t ion , use of  the 
Int e r t i e  for  l ong-term f i rm sales  has the potent ial for environmental  
e f f e c ts tha t d i f f e r ,  in  some respects , f rom those that  woul d resul t in  
the  ab sence of such sales . 

Under  the f i r s t  a l te rnat ive , Exi s t ing Contrac t s , the Inter t ie could b e  
used  p r ima r i l y  for  short-term Inte r t ie t ransac t ions ( nonf i rm energy sales  
and sho r t-term f i rm powe r s a l e s ) .  This  case inc l udes a l imi ted  numb e r  of 
f i rm contra c t s  that e i the r were in place at  the t ime this  E I S  was 
p repared o r  that BPA ant i c ipated would be  conc l uded and t ransmi t ted  ove r  
the Intertie . 

The s e cond a l t e rnat ive , Fede ral Marke t ing , provides f o r  l ong-term f i rm 
powe r sales  by BPA over the Inte r t i e  to Ca l if o rn ia . BPA coul d expe c t  to  
rece ive highe r prices  for  these k inds of  t ransac t ions with  Ca l i forn ia 
be cause the l ong-t e rm sales  would  perm i t  Cal i fo rnia to  d e f e r  cap ital  
inve s tment f o r  new resour c e s . 

The t h i rd al t e rnat ive , As sured Del ivery , is the Adminis t rator ' s  proposal  
and is addre s s ed as part  of the l AP in Vo lume 1 ,  Chap t e r  5 of t h i s  E I S . 
Under  this a l t e rna t ive , BPA propo s es to grant other u t i l i t ie s  assured 
d e l ive ry for  f irm sales  and seas onal exchanges based on each ut i l i ty ' s  
average f irm s urplus . The pro j e c ted  bene f i t s  of the Int e r t ie ove r the 
next 30 years , assuming Exi s t ing capac ity , increase f rom $8 , 8 1 2  mi l l ion 
to  $ 9 , 7 9 7  m i l l ion ( a  d i f f e rence of $ 985  mi l l ion ) as a resul t of  assuming 
add it ional f i rm s a l e s  are a l l owed unde r  the lAP . 

Ext raregional Ac c e s s  

Extraregional ut i l i t ies  current l y  rece ive a c c e s s  to  t h e  I n t e r t i e  o n l y  on 
an hour ly al l o cat ion ( nonf i rm )  bas i s  or through contra c t s  executed  before  
the  S e ptemb e r  1 984 impl ementat ion of the  Interim Near-Te rm lAP . A c c e s s  
is  granted o n l y  when there i s  unused capac i ty o n  t h e  Inter t i e . Und e r  
BPA ' s  proposal , extrareg ional ut i l i t ies  c o u l d  r e c e ive grea t e r  a c c e s s  i n  
exchange for increased par t i c ipat ion in t h e  Northwe s t ' s  coord inat ed power 
sys tem planning and opera t i on .  Any such ac t ion would  requ i re f ul l  
environmental analys is  and compl iance w i t h  BPA procedures . 
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Access  For New Resources 

The NTIAP a l l ows Inter t i e  access  onl y  f o r  exi s t ing resources . BPA ' s  
proposal  seeks to preven t ut i l i t ie s  f rom develop ing po ten t ially  harmful 
new resources  in the future by res tri c t ing ac c e s s  f o r  new resour c e s  to 
those  requi red to suppo rt  e s tablished As s ured De l ivery con t rac ts . The 
E I S  s tLd ies  inc l uded a quan t i tat ive analys i s  of the e f f ec ts  of the 
propo sed po l i cy on new res ource  deve lopment in the No r t hwes t and a 
qua l i tat ive analysis  of  expec ted impacts  on resource deve lopmen t in 
Cal i f o rnia and the I nland Southwes t .  The resul t s  of  tho s e  stud ies  are 
summar ized in the Environmenta l Impac ts  s e c t ion b e l o w .  

Access  For Hydro e l e c t r i c  R�s ources 

BPA ' s  proposal  inc l udes provis ions that reduce a ut i l i ty ' s  ac c e s s  to the 
Inter t i e  for  any new hydro e l e c t r i c  pro j e c ts deve l oped wi thin "P ro tec ted 
Areas . "  Protec ted Areas are des igna ted r ive r reaches withdrawn f rom 
hydro deve lopmen t due to the presence of anadromous or h i gh va l ue 
res ident f ish , o r  wi l d l i f e . BPA has a l so des igna ted areas where i t  has 
determined that inves tmen t s  in hab i tat , hat chery , pas sage or o ther 
pro j e c ts may resu l t  in the presence of  anadromous f is h .  BPA ' s  Protec ted 
Area d e s i gnat ions cover only the Columb ia River Bas i n .  The provis ions 
also app ly to any new capac i ty added to exi s t ing pro j e c t s  in P r o t e c t e d  
Areas . The E I S  s tud ies  examined the e f f e c t s  o f  operat ional changes in the 
hydro sys tem as a resul t of Intertie  de c is ions on f ish and wi l d l i f e  
resources . The resul ts  are summarized b e l o w .  

Environmental Impac t s  

De s c r ipt ion of  Analys is  

The analysis  us ed f o r  this  E IS  l ooked f i r s t  at  the  po ten t ia l  e f f e c t s  o f  
Inter t i e  d e c i s ions o n  l eve l s  of  powe r expo r t  s a l e s  b y  geographic  region 
( Br i t i s h  Columb ia , Pac i f i c  Nor thwes t ,  Ca l i fornia and Inland Southwes t )  
and then at  how the s e  sa l e s  woul d  affe c t  types and amoun t s  of  generat i on 
fac i l i t i e s  operated throughout the s tudy area . Thi s  informa t ion provides 
the foundat i on for the analys i s  of  the e f f e c t s  of  I n te r t ie dec is ions on 
maj o r  envi ronmental factors ( e .  g . , air and wa t e r  qua l i ty ,  consump t ion of 
nonrenewab l e  resour c e s  and f i sherie s ) .  The ana l ys i s  f i r s t  cons iders  
environmental e f f e c t s  f rom changes in operat ion of  hydroe l e c t r i c  
resources and then f rom change s  i n  opera t ion o f  the rma l res our ces. There 
are a l s o  analyses  of  the ant i c ipated e f f e c t s  of  I n t e r t i e  d e c i s ions on the 
need for new generation resources and a dis cus s ion of  the e conomic 
aspe c t s  of  proposed  Inte r t i e  a c t ions . Sens i t ivi ty ana lyses  to t e s t  
whe ther changes i n  some p r inc ipal  assump t ions B P A  made i n  performing the 
analys is  woul d  a f f e c t  resu l t s  to any s i gn i f i cant degree  were carried  out 
as par t of  each of  the environmental and e conomic s tudies . 

Ove ra l l  Conclus ions 

Inter t i e  Expans ion . Use  of  the expanded capac i ty o f  the Inte r t i e  i s  
expec ted t o  have seve ral sma l l ,  b u t  dis cern ib l e  environmental e f f e c t s . 
Air  po l l utant concen t ra t i ons wou l d  increase very s l i gh t l y  near Pac i f i c  
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Nor thwes t c oal  p l ants  b ecaus e Intert ie  expans ion would  resul t in an 
increase in the l eve l of  coal generat ion in the reg ion . In  Cal i f orn ia, 
purchases of Nor t hwe s t  ene rgy would  d i splace genera t ion by more expens ive 
o i l  and gas p l ants . A i r  qua l i ty woul d thus improve s l ightly  in areas 
where the d i s p laced p lants  are l o cated as Inte r t ie capa c i ty is 
increased . I n  the Inland Southwe s t , there woul d  be  s l ight improvements 
in air  qual ity  as I nt e r t i e  capac i ty inc reases  due to  some d is p l ac ement of  
coal plants  in that  region . None of  the se e f f e c t s  is expe c ted to be  
s igni f icant , however , s ince the  magni tude of  the pro j e c ted  change s in  
ambient air  qua l i ty i s  ve ry smal l .  

Expanded capac i ty ,  i f  used at  leas t in par t  f o r  f i rm transac t ions , could  
enab l e  powe r exchanges b e tween the  Nor thwe s t  and Cal i f o rnia that cou l d  
permi t d e f e rral o f  n e w  resource cons t ruc t ion in both  regions . 

Upgrading the Inte r t i e  would have smal l negative e f f e c t s  on anadromous 
f ish  s tocks in the Nor thwe s t . Average dec reas es  in s t o ck surviva l s  are 
pro j e c ted to be l e s s  than 3 percent . G iven ant i c ipated increases in 
anadromous f ish  s to cks resul t ing f rom planned improvements  in f ish  
pas sage fac i l i t ie s , thes e  e f f e c t s  are  not  cons idered  s igni f i cant . I f  
planned fac i l i t ie s  for  improving f ish passage are f o regone , even the 
smal l nega t ive e f f e c t s  of  increased capac i ty may be s ignif icant , s ince 
many s tocks current l y  in  a c r i t i cal cond i t ion would remain in that s tatus . 

The increased capac i ty al ternat ives wou l d  have no s igni f i cant e f f e c t  on 
the spawning and emergence of  salmon i d s  in the Han f o rd Reach of  the 
Co lumbia River or  on res ident f i sh produc t ion in Nor thwe s t  s t reams or 
s torage res ervo irs . 

As Inte r t i e  capac i ty increas e s , the amount of  wat e r  consumed by 
c losed-cyc l e  power p l an t s  in the Northwes t  would increas e , and water  
consumption wou l d  dec rease at  Cal i fornia and In l and Southwe s t  plants. 
Change s in water  consump t ion by Pac i f i c  Northwe s t ,  Cal i f o rnia , and Inland 
S outhwes t p l ants  woul d genera l l y  not be s igni f i can t . At Cal ifornia ' s  
P i t tsburg and Contra Cos ta p l ant s ,  s igni f ican t  prob l ems with  entrainment 
of  aquat i c  l if e  may b e  re l ieved s l igh t ly . 

In  B r i t i sh Columb ia , upgrad ing the I n t e r t i e  could  s l ight ly  d e c rease 
avai lab l e  s pawning and rearing hab i tat for res ident f ish  s p e c i e s  at  
Columb ia R iver hydroe l e c t r i c  darns ( part i cularly in the Duncan Rive r and 
at Arrow Lakes Res e rvo ir ) ,  but  summer  rear ing hab i tat  b e low Co�ra Linn 
Darn could increas e . Thes e  e f f e c t s  in B r i t i s h  Columb ia woul d b e  more  
pronounced at larger Inter t i e  capac i ty l eve l s . 

Inter t ie upgrades wou l d  have no appre c iab l e  e f f e c t  on cul tural resource s , 
rec rea t i on , and i r r i ga t i on .  Expanded capac i ty ,  i f  used at  l ea s t  in part 
for f irm t ransac t ions , could permi t d e f erral of  new resource cons truc t ion 
( and assoc iated  cap i tal  inve s tments  and environment e f fe c t s ) in b o t h  
regions . 

Formula Al locat ion . The Proposed Formula  Al l ocat ion opt i on was found to  
have e s s en t ial ly  the same e f f e c t  on the environment as the P re-lAP 
o p t i on .  The Hydro-F i r s t  opt i on would  mean a reduc t ion i n  the total  
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amount of  export  s a l e s  made over the Intert ie  be cause ene rgy f rom coal  
p lant s  canno t f i l l  the I n te r t ie comp l e t e l y  during the port ions of  the 
year after hydro supp l ies  are exhaus ted . The loss  o f  sales  amoun ts  to  
l es s  than 2 percent  under the  P re-lAP Formula Al l o cat ion o p t ion . Under 
the Hydro-Firs t o p t ion , hydro generat ion i s  2 percent grea t e r  and coal 
genera t ion 5 percent  less than under  the P re-lAP op t ion . The dec l ine lD 

PNW exports under the Hydro-F irs t opt ion would mean s l igh t ly grea t e r  
opera t ion of  I SW resources . In  California , the Hydro-Firs t o p t ion 
resul ts  in s l ight inc reas es  in o il and gas gene rat ion ( up to 3 percen t ) 
over l eve l s  oc curr ing under the Pre-lAP o p t ion. E f f e c t s  on o ther types 
of  resources in Cal i fornia are neg l i g ib l e . 

The Hydro-Firs t o p t ion would r e s u l t  in s l igh t l y  improved air qual i ty 
a f t e r  1 988  in the Nor thwe s t ,  but the change i s  no t s igni f i can t . In  
C a l ifornia and the  I nland Southwe s t , there  i s  very l i t t l e  d i f f erence in  
pro j e c ted air  qual i ty among the  f o rmula a l l o cat ion o p t ions . 

BPA s tudi e s  show no s igni f i cant e f f e c t s  on spr ing migrat ion f l ows in the 
Columb ia and Snake R ivers under  the Hydro-F i r s t  opt ion . The o p t ion i s  
a s s o c iated w i t h  b o th increas e s  and decreas e s  i n  expected  anadromous f ish  
s tock  survival s  due to  changes in s p i l l  and f low . Howeve r , the s e  changes 
in s urvival are no t s igni f i can t . Analys i s  of  impac t s  on s u c c e s s ful  
coo rdinat ion of  f l ows to fac i l i tate  spawning , incubat ion , and eme rgence 
i n  the Hanford Reach show no adve r s e  e f f e c t s . The Hydro-Fi r s t  opt ion 
woul d also no t affe c t  res i dent  f ish  produc t ion . 

Compared to the P re-lAP o p t ion , both the Proposed Fo rmula Al locat ion and 
the Hydro-Firs t o p t i ons woul d inc reas e B PA revenue s , but impa c t s  on 
r e ta i l rates in the Northwe s t and Cal if o rn ia woul d be neg l i g ib l e . 

Long-Term F i rm Marke t ing . BPA ' s  analys i s  found l ong-term f irm power 
contracts  wou l d  have a very s ma l l  e f f e c t  on l eve l s  of gene ration by 
exi s t ing and planned  resources.  In  the  Northwe s t ,  coal generat ion and 
as s o c iated air  p o l l u t ion wou l d  d e c l ine s l i gh t ly in the ear ly  and 
mid-1 990s . Operat ion of  the hydro sys tem would  change only s l i gh t ly .  

The l ong-term f i rm contrac t s  cases had no s igni f i cant e f f e c t  on j uveni l e  
anadromous f is h  survival . There were adver s e  impa c t s  o n  res ident  f i s h  in 
Hungry Horse  reservo i r  as a resul t of  changes in reservo i r  l eve ls . The 
po s s ib i l i ty of increased wave e ros ion of cul tural resour c e  s i t e s ,  
part i cularly  at Libby Res e rvo i r  dur ing the early  years , was iden t i f i e d .  

I n  C a l i f o rnia  and the Inland S outhwes t ,  o i l , gas , and coal generat ion 
would  increase  s l ight l y  t o  provide  the  Nor thwe s t w i th exchange energy in 
dry years i n  the Nor thwe s t ,  as cal l ed f o r  in capa c i ty/energy exchange 
contrac ts . 

There was l i t t l e  d i f f e rence among the l ong-term f irm con t ra c t s  cases  with  
r e s p e c t  to  e f f e c t s  on air  qual i ty in the  Northwe s t .  For Cal i f o rnia  and 
the Inland Southwe s t ,  As s ured De l ivery shows s l i gh t l y  be t te r  pro j e c ted  
a i r  qua l i ty than ei ther Exi s t ing Contrac ts  o r  Federal  Marke t ing  af t e r  
1 988 , a cons equence o f  a n  as s umed f i rm s a l e  whi ch resul t s  i n  a ne t f l ow 
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of  Pac i f i c  Northwe s t  powe r to  Cal i f o rnia . S imi larl y ,  Assured De l ive ry 
would be the mo s t  l ik e l y  of  the long-term f i rm con t rac t s  cases to  resul t 
in reduc t ions of  f i sh ent rainmen t at Cal i fo rnia generating p l ant s .  

In the No r thwes t ,  a t  Exi s t ing Int e r t i e  capa c i ty ,  the Federal Marke t ing 
cases are pro j e c ted  to  re sul t in savings of  85  MW of  new resour c e s  by 
200 3 , whi l e  Assured Del ive ry is  pro j e c ted  to  resul t in deve l o pment of 
1 3 1  MW of add i t ional resourc es . 

Long-term f i rm t ransac t ions are a l so expec ted to  l ead to resource savings 
in Cal i f o rnia be cause Cal if o rnia ut i l i t ie s  would be  ab l e  to p lan on powe r 
f rom the Nor thwe s t  even in l ow No r thwe s t  wat e r  years . 

Environmental Impa c t s-Summary of Spe c i f i c  Findings 

Power Sys tems E f f e c t s . The E I S  s tudies  pred i c t  tha t  t he large s t  and mos t  
cons is tent e f f e c t  of  I n t e r t i e  d e c i s ions o n  Inte r t i e  sales  f rom the 
Nor t hwe s t  and Canada woul d  resul t f rom I n t e r t i e  upgrades . I n t e r t ie s a l e s  
would increase b y  about 3 1 2  aMW w i t h  t h e  D C  Upgrade and b y  about 4 4 8  aMW 
with the Third AC /COTP upgrade . The Maximum Upgrade would l ead to f ewe r 
sales  than the sum of  the e f f e c t  o f  each upgrade alone : the Maximum 
Upgrade would l ead to about 6 1 9  aMW more I n t e r t i e  sales  compared t o  
Exis t ing capa c i ty . 

Inter t i e  po l i cy d e c i s ions woul d have a sma l l e r  and l e s s  cons i s tent 
e f f e c t .  The f o rmula al locat ion a l te rnat ive s f o r  short-term t ransac t ions 
would  in some cases resul t in sma l l  pos i t ive , and in o ther  cas e s , sma l l  
negat ive impa c t s  o n  I n t e r t i e  sales . S imi larly , long- t e rm f i rm power 
t rans a c t ions would no t g rea t l y  a f f e c t  the annual average l eve l o f  
Intert ie  sales , al though long- t e rm f i rm con t rac t s  woul d be  val uab l e  
because they woul d reduce the c o s t  of  resource acqui s i t ions i n  b o t h  the 
Northwe s t  and Cal i f ornia and l ead to  a higher p r i c e  for Nor thwe s t  sal e s . 

I n t e r t i e  capac i ty a l ternat ive s  a l s o  have the large s t  and mos t  cons i s tent 
e f f e c t  on generat ion l eve l s  in each region . As I n t e r t i e  capa c i t y  
increases , the No rthwes t  and Canada increase s a l e s  through g re a t e r  
genera t ion by hydro resources and , in t h e  No rthwe s t , by c o a l  p l an t s . In  
Cal i f o rnia , inc reas ed impor t s  f rom the  Nor t hwe s t  and Canada a l l ow g reater  
d is plac emen t of  more  expens ive resources , p r ima r i l y  oil  and  gas  p lant s . 
I f  Cal i fornia impor t s  more f rom the no r t h , i t  wou l d  imp o r t  l e s s  f rom the 
Inland Southwes t ,  a l l owing coal generation to  b e  curtai l e d  in the 
Southwe s t .  

Formula a l l ocation and l ong-term f i rm marke t ing d e c i s ions have g enera l ly 
sma l l e r  e f f e c t s  on the mix of  generat ing resources used  t o  mee t l oad in 
each region . Of the s e  cases , the Hydro-Firs t Formula A l l o ca t ion has the 
larges t e f f e c t .  I t  woul d  gene ral ly l ead to  more hydro generat ion and 
l es s  coal generat i on in the No rthwe s t .  Total I n t e r t ie sa l e s  f rom the 
Nor thwe s t  woul d be  somewhat l ower , so  d i s p l ac ement of higher c o s t  
re sources  i n  Cal if ornia and the Sout hwe s t  woul d be  s l ightly  l e s s . 
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E f f e c t s  on th�droe l e c t r i c  ���� . Increas ing I n t e r t i e  capac i ty has 
l i t t l e  e f f e c t on re s e rvo i r  e l evat ions or re f i l l  probab i l i t ies . Unde r the 
DC Te rminal expans ion a l t e rna t ive , about 100 to 1 5 0  aMW of  s p i l l  would  be 
converted  to gene ra t i on ,  and a s imi lar conve r s ion o f  200 to 250 aMW wou l d  
take p l a c e  under  Maximum Capac i ty .  

The Pr'!- IAP and P roposed Fo rmula Al l ocat ion a l te rna t ive s d i f f e r  l i t t l e  In 
the i r  e f f e c t s  on r e s e rvo i r  e l evat ions , ref i l l  probab i l i ty o r  
ove rg�nerat i on . The Hydro-Firs t a l ternat ive res u l t s  i n  s l ight ly  l ower 
reservo i r  e l eva t ions and s l igh t l y  l ess  ove rgene rat i on than the o ther 
al ternat ives . 

Changes in l ong-term f i rm con t rac ts  ac t ions have r e l a t ive l y  s ub s tant ia l  
e f f e c t s  on r e s e rvo i r  e l eva t ions . D i f f e rences  in r e s e rvo i r  l eve l s  b e tween 
the Exi s t ing Con t rac t s  cond i t ion and the o ther  f i rm con trac ts  
a l ternat ives we re var i e d  in d i f f e rent months and years . The  grea t e s t  
d i f f e rences i n  magni tude oc cur i n  f a l l and winter  months . Resu l t s  f o r  
the Federa l Mark e t ing and As sured De l ivery a l terna t ives a r e  s imi lar , 
al though the As sured De l ive ry cases  have somewhat higher r e s e rvo i r  l eve l s  
in 1 988  and 1 99 3 .  The resul ts  are the same f o r  a l l Inte r t i e  s iz e s  and 
f o rmula  al l ocat ion a l t e rna t ives . Re s e rvo i r  l eve l s  are  gene ral l y  lowe r 
f o r  Exi s t ing Con t rac t s  than the o ther f irm cont rac t cas e s  in 1 98 8 .  The 
only reservo i r  potent i a l l y  a f f e c ted by short-term changes  due to Inte r t i e  
d e c i s ions i s  Grand Coul ee . 

Long-term f i rm con t rac t a c t ions r e s u l t  in some var iat ion in 
overgeneration amoun t s , but changes  f rom the Exi s t ing Con t ra c t s  case are 
l e s s  than 1 0  percent . 

F i s h  

The E I S  s tud ies  found there would  be  n o  adve r s e  impa c t s  o n  res i dent f i sh  
in s t reams as a resul t of Inte r t i e  de c i s i ons . The only r e s ident f is h  in 
maj or reservo irs  that could exp e r ience adver s e  impa c ts are tho s e  res i d ing 
in Hungry Horse  R e s e rvo i r . Re s e rvo i r  e l eva t i on changes  are  minor at  
Grand Coul e e , Albeni  Fal l s , L ibby and Dwo rshak . The  impac t s  a t  Hungry 
Horse resu l t  f rom inc reased leve l s  of  f i rm marke t ing . Re s e rvo i r  
e l eva t ions under  the s e  o p t ions are pre d i c ted  t o  dec rease by an ave rage of 
approxima t e l y  4 to  5 f e e t  dur ing some fal l months , a f f e c t ing food s upp ly  
and g rowth of  res ident f i s h .  Research compar ing Hungry H o r s e  f ish 
produc t ion to  res ervo i r  opera t i ons is be ing comp l e t ed pursuant to the 
Power P lanning Counc i l ' s  F i s h  and Wi l d l i f e  P rogram and wi l l  be  used to 
d e t e rmine the need for and , if neces sary , the nature of appropr iate 
mi t igation . 

The f ormula a l l ocat ion o p t i ons s tud ied are pro j e c te d  to have neg l i g i b l e  
e f f e c ts on s urviva l  o f  j uveni l e  anad romous f ish  during t h i e r  down s t ream 
m i g ra t ion . The l ong-t e rm f i rm cont rac ts  o p t i ons s tud ied  s howed minor 
impa c t s  on the down s t ream migra t i on of anadromous f ish  r e l a t ive to each 
s tock ' s  current popul a t i on ,  produc t ivity  s ta t us , current smo l t  pas sage 
survival rates  and exp e c t e d  increase in s urvival  due to  p l anned 
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improvements in f i sh pas sage fac i l i t ies . Howeve r ,  for  Me thow R iver 
spr ing chinook , a po tent ial ly c r i t ical  s to c k , a conc l us ion of 
nons ign i f i canc e  i s  dependen t upon the cons t ruc t ion of planned  
mid-Co l umb ia bypas s sys tems . 

Inc reas es  in Int e r t i e  capac i ty wou l d  have mo re adve r s e  e f f e c t  upon 
anadromous f i sh s urvival than would e i the r the formula  al locat ion or  f i rm 
con t racts opt ions . However , even the s e  e f f e c ts are smal l and wou l d  no t 
be  expected  to be  s ignif i cant , provided planned f i sh pas sage improvements 
are made . 
I f  planned bypass imp rovements are no t cons t ruc ted , even the re l a t ive l y  
smal l adverse e f f e c ts o f  increas ed  capacity could become s igni f i cant f o r  
a number o f  s tocks . 

Re c reat ion , I rrigat ion and Cul tural Resources . I n t e r t ie dec i s i ons are 
unl ikely to af f e c t  rec reat ion o r  i rrigat ion in the Nor thwe s t .  Res ervo i r  
l eve l s  during s ummer  months when recreat ion usually occurs a r e  only 
minima l ly af f e c ted  by any of the a l t e rna tive s . In  fal l  and winte r ,  
however ,  long-term f i rm cont rac ts  may change r e s e rvo i r  leve l s , thus 
potentially af f e c t ing cul tural res ource s . Eros ion of cul tural resource  
s i tes  at Libby Reservo i r  cou l d  be a par t i cular prob l em as  a resul t of  
long-term f irm power contrac t s  a l t e rna t ive s . 

Inte r t i e  dec i s ions are not  expec ted to  resul t in s igni f i cant e f f e c ts on 
w i l d l i f e  or  vege tat i on . 

Thermal  Operations . In  the No rthwes t  and Inland Southwe s t , I n t e r t i e  
capac ity  dec i s ions have the greate s t  e f f e c t  o n  the consump t ion o f  coal . 
As capa c i ty increas e s , coal generat ion , consumpt ion and as s o c iated land 
d i s t urbance inc rease in the Nor thwe s t  and dec rease in the Inland 
Southwe s t .  Al t e rnat ive formula allocat ion opt ions have almo s t  no impac t  
o n  the relat ive amount s  of coal consumed . 

As f o r  l ong-te rm f i rm marke t ing , both Federal Mark e t ing and As sured 
De l ivery f i rm sales  cond i t ions genera l l y  reduce coal us e at No r thwe s t 
coal  plants , except  for  1 988 with  the Exis t ing I n t e r t ie . In  the Inland 
Southwe s t ,  l e s s  regular changes in coal consump t ion o c cur as f i rm s a l e s  
cond i t ions change . In  Ca l ifornia , increased Inte r t i e  capac ity  resul ts  i n  
de creased consumpt ion o f  o i l  and gas , but t h e  use of  the s e  fue l s  is  n o t  
s igni f i cantly  af f e c ted b y  e i ther changes in formul a  a l l o cat ion opt ions or  
f i rm cont rac t s  cond i t ions . B r i t ish  Columb ia i s  not  expected  to  a l te r  its  
consump t ion of nonrenewab le  resources in re sponse to  Inter t i e  de c i s ions , 
unl e s s  the propos ed  S i t e  C dam i s  bui l t .  

The E I S  s tud ies  s how that Int e r t i e  capac i ty de c i s ions would have the 
grea t e s t  e f f e c t  on the net consumpt ion of oil and gas in Cal if ornia in 
1 9 9 3  as increased s a l e s  f rom the Nor thwes t d i splace  the us e of o i l  and 
gas generat ion . To tal coal consump t ion ,  Inland Southwe s t  p l us Pac i f i c  
Northwe s t ,  i s  reduced i n  1 9 9 3  with  Maximum In t e r t i e  capa c i ty a s  more 
Inland Southwe s t  coal-f i red  gene rat i on i s  d isplaced  than Pac i f i c  
Northwes t  coal-f i red generat ion i s  increased . The d i f fe rence  i s  made up 
by increased Pac i f i c  No r thwe s t  hyd ro generat ion . 
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Impac ts  of  the formula  al location and long- t erm f irm con t ra c ts cases  on 
the use of o i l  and gas for e le c t r i c i ty genera t ion are sma l l .  Af t e r  1 9 8 8 , 
the Federal Market ing and As sured Del ivery contrac ts  cases  wou l d  
gene ral ly lead to dec reases in c o a l  consump t ion in the No rthwe s t .  
Dec reases  for  Assured De l ive ry are o f  grea t e r  magn i tude . 

A i r  Qual i ty .  Al l amb ient  a i r  qual i ty changes due to change s  in I n te r t i e 
capac i ty ,  f o rmul a  a l l o c a t ion d e c i s ions and l ong-term f i rm mark e t ing 
d e c i s ions are pro j e c ted to  be smal l ,  l e s s  than C lass  I I  P reven t ion o f  
S i gn i f i cant Deter iora t ion ( PSD ) inc rements f o r  To tal  Sus pended 
P ar t i culate and sul fur d ioxide , as es tab l ished by EPA . Inc reas ing 
I n t e r t i e  capac i ty woul d l ead to  only sma l l  inc reas e s  in a i r  po l lut ion 
f rom coal p lan ts  in the No rthwe s t  and would  a l low genera t ion f rom 
Cal i f o rnia p lant s  to be reduced , thus improving amb ient a i r  qua l i ty by 
sma l l  amounts  in heav i l y  populated areas near p lan ts  in C a l if o rn i a . A i r  
qual i ty in t h e  Inland Southwe s t  would  a l s o  b e  improved s l ight ly  b ecaus e 
o f  l ower demand f o r  powe r f rom p lants there . 

The DC Terminal Expans ion wou l d  p r ima r i l y  d i s p l ac e  power generat ion f rom 
o i l  and gas p lants  l o c a t e d  in dens e l y  populated areas in the Los Ange l e s  
a i r  bas in . The Third  A C  would  primar i l y  reduc e a i r  p o l lution  i n  the 
northern and central  areas of  Cal i fornia , compared to  c ond i t ions unde r  
Exi s t ing I n t e r t i e  capac i t y .  Al though some Northwes t  ene rgy t ransm i t ted  
ove r the  Third  AC  woul d  ind i re c t ly s e rve southern Cal if ornia , ove ra l l  
there woul d  b e  l e s s  o i l  and gas d i s placement in dens e ly popu l a t e d  areas 
of s outhern Cal i f o rn ia . Under  Maximum capac i ty ,  the bene f i ts of 
inc reas ed Inter t i e  s a l e s  would  be s pread mo re evenly across  Cal i f o rnia . 

The Hydro-F i r s t  Formula  Al l o c a t ion opt ion has some mino r  bene f i ts f o r  a i r  
qua l i ty i n  the No r t hwe s t  r e l a t ive to  the P roposed  and P re- lAP o p t ions f o r  
1 9 93  through 200 3 . For Cal i f o rn ia and t h e  I nland Southwe s t ,  t h e  cho ice 
of  f o rmula  al l o c a t ion appears to  have very l i t t l e  e f f e c t on p ro j e c t ed a i r  
qual i ty .  

The l evel o f  l ong-t e rm f irm contrac t s  has l i t t l e  e f f e c t  on a i r  qua l i t y  In 
the Northwes t .  Af t e r  1 988 , air qua l i t y  in Cal i f o rn i a  and the Inland 
Southwe s t  is p ro j e c ted to be b e t t e r  under  As sured D e l ive ry than under  
Federal Marke t ing o r  Exis t ing Cont rac ts , assuming a f irm energy sale  to 
C a l i fornia under  Assured Del ivery in add i t ion to exchanges . 

Water Use and Fish . The E I S  s tud i e s  showed tha t  none of  the Inte r t ie 
dec i s ions had s igni f i cant impac t s  on wat e r  resources  us e and consumpt ion 
at thermal p lant s  in the s tudy area . 

Vege tat ion and W i l d l i f e . The main e f f e c t s  of  thermal opera t ions changes 
r e s ul t ing f rom I n t e r t i e  dec i s i ons on vege tat ion and w i ld l i f e  invo l ve a i r  
qua l i ty changes f rom coal p l ant s , land u s e  changes f r om c o a l  mining and 
po t en t ial s p i l l s  f rom o i l -f i red p l an t s . To the ext ent Int e r t i e  d e c i s i ons 
de lay coal mine deve l opment , they could have a bene f i c ia l  e f f e c t  on 
vegetation and wi l d l i f e .  Federal and s tate  envi ronmental  regulat ions are 
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expe c ted  to  provide suf f ic ient p ro t e c t ion f o r  vege tat ion and wi l d l i f e , 
making adve rse  e f f e c t s  l ikely  only  f rom poo r l y  operated fac i l i t i e s  or  
acc idental s pi l l s . 

New Resour c e s . In gene ral , the l iberal  gran t ing of f i rm a c c e s s  to  the 
I n t e r t i e  for new res ources  s igni f ican t ly enc ourages resource deve l o pment 
in the Nor t hwe s t and wou l d  a l l ow resource deferra l s  in Cal i f o rnia and the 
Inland Southwes t .  The amount of  e f f e c t and types of  resource s  deve l oped 
depend on the nature of  assumed f i rm contrac t s . Inte r t i e  capac i t y  
de c i s i ons have l i t t l e  impac t on resource deve lopment . 

Capac i ty/energy exchange contrac t s  tend to  s l ow resource deve lopment in 
al l reg ions , whi le power sales  f rom the No rthwe s t  tend to  inc reas e 
No r thwe s t  resource deve lopment , but s low resource deve lopment in the 
Inland Southwe s t  and Cal i forn ia . S c enar i o s  tha t  feature BPA as a primary 
deve l oper of  new resources  place  l e s s  emphas i s  on c oal  deve l opment due to 
the po tent ial  for c omp l e t ing Washington Nuc l ear P lants  1 and 3 .  S c enar i o s  
in whi c h  ut i l i t ie s  o the r than B P A  bear maj o r  res pons ib i l i ty f o r  resource 
deve l o pment empha s i z e  the cons t ruc t ion of  c oal  and hyd ro p l an t s . 

Econom i c  Impac t s . In  the e conom i c  analys i s , the net  bene f i t  of Inte r t ie s  
to  t h e  Pac i f i c  No rthwe s t ,  Cal i f o rnia and BC Hydro represen t s  the savings 
of d i sp lac ing C a l i f ornia resources  with  e conomy energy minus Pac i f ic 
Nor thwe s t  and BC Hydro produc t ion cos ts  and I n t e r t i e  cons t ruc t ion c o s t s . 

The analys i s  shows the DC Term ina l Expans ion to  be cos t e f f e c t ive in al l 
cases  s tud ied . The ne t benef i t ,  as suming adopt ion of  the p roposed lAP 
but no add i t ion of  new f irm contrac t s , is $ 9 9 6  mi l l ion ( 1 98 7  ne t present  
value ( NPV ) do l lars ) .  The s ens i t ivi ty analyses  s how the ne t bene f i t  to  
range f rom $ 1 1 3  mi l l i on to  $ 2 . 6  b i l l ion . 

The proposed  Third  AC /COTP i s  c o s t  e f f e c t ive in a l l  but two cas es . The 
ne t benef i t , aga in assuming ado p t ion of the p roposed lAP but  no add i t ion 
of new f irm sale s , is  $ 6 6 1  mi l l ion NPV . The s ens i t ivi ty ana lyses  show 
the n e t  bene f i t  to range f rom $-388 mi l l ion to $ 2 . 8  b i l l ion . 

The ne t bene f i t  of the Maximum Upgrade , g iven the same a s s ump t i ons as 
s ta t e d  for the DC and Thi rd AC cases , is $ 1 , 6 5 7  mil l ion . The sens i t iv i ty 
analyses  show the n e t  bene f i t  to  range f rom $-2 74 mi l l ion to  $5 . 4  b i l l ion . 

The e c onom i c  ana lys i s  def ined the ne t bene f i t  of  I n t e r t i e  a c c e s s  f o rmula 
al l o c a t ion po l ic i e s  to the Pac i f i c  Nor thwe s t , Cal i f o rnia and BC Hydro to  
be the savings of  d i s p lac ing Cal i f o rn ia resource s  w i t h  e conomy ene rgy 
minus Pac i f i c  No r t hwe s t  and BC Hydro produc t ion c o s t s . The net  bene f i t  
of  the P roposed  Formula  Al l oc a t ion relat ive t o  the P re-lAP i s  s l ightly  
negat ive in  all  case s , ranging f rom $-50  mi l l ion to  $-41  mi l l ion NPV 
( depend ing on c ontract  and capac i ty as sump t i ons ) .  Thi s  i s  sma l l  in  
c omparison to  the total  bene f i t  of  the Inte r t i e s  ( in c l ud ing exi s t ing 
sys tem benef i t s ) of approxima t e ly $ 1 5  b i l l ion . The ne t bene f i t  o f  the 
Hydro-F i r s t  o p t i on r e l a t ive t o  the P re-lAP opt i on is a l s o  negat ive in a l l  
case s ,  ranging f rom $-36 mi l l i on t o  $-20 mi l l ion . 
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The economic  ana lys is  def ined the net  bene f i t  of  long-term f i rm contrac ts  
to  the  Pac i f i c  No r thwes t ,  Cal if o rnia  and BC  Hydro to  b e  the  n e t  savings 
of  d i s p lacing Cal ifornia resources  with f i rm contrac t s  rathe r than 
economy energy , p lus Cal i f o rnia  resour ce deferral savings , p lus /minus 
Pac i f i c  Nor thwe s t  resource deferra l /acqui s i t ion , minus Pac i f i c  Northwe s t  
and B C  Hydro product ion cos ts . 

The Fede ral Marke t ing  case inc ludes 1 , 5 50  MW o f  f irm con t rac ts  above the 
Exi s t ing Contrac ts  f o r  the Exis t ing Inte r t ie and 2 , 150  MW f o r  Maximum 
capac i ty .  Under  the P roposed  Formula A l l o cat ion , the ne t bene f i t  of the 
contrac ts is  $55 7 mi l l ion and $ 6 9 1  mi l l ion NPV f o r  the Exi s t ing Inter t ie 
and Maximum capac i ty , respe c t ivel y .  

The Assured Del ivery case inc l udes an add i t ional 400 MW o f  f i rm con t ra c t s  
above the Federal  Marke t ing contrac ts . With  the add i t iona l 4 0 0  MW o f  
f irm contrac ts , the net  bene f i t  o f  the contrac ts  increases t o  
$ 6 5 1  mi l l ion NPV for  t h e  Exis t ing I n t e r t i e  and $ 8 1 9  mi l l ion f o r  Maximum 
capac i ty ,  compared to  the Exi s t ing Contra c t s  cas e .  

I rreve r s ib l e  and I rr e t r i evab l e  Commi tments  o f  Resources . The propo s ed 
a c t ions would  not b e  expe c t ed to resul t in irreversible  or  i r r e t rievab l e  
commi tments  of resources . In fac t ,  the proposed act ions woul d b e  
expe c t e d  t o  resul t in conse rvat ion o f  f o s s i l  and nuc l ear fue l s  and would 
minimize land use and mone tary inves tments  needed to  mee t  power 
requi remen ts throughout the Wes te rn Uni ted S ta tes . No unavo idab l e  
adverse  e f f e c t s  that are incapab l e  o f  mi t i gat ion are proj e c ted  to  occur 
as a resul t of the proposed a c t ions . BPA has inc l uded mit igat ive 
measures to address  adverse  e f f e c t s  on res ident f is h  and cul tural 
resources as a par t o f  the proposed a c t ions . The propo sed  ac t ions would  
fac i l i tate enhanced use o f  environmental resources  for  the  purposes  o f  
interregional s a l e s  and trans f e r  o f  e l ec trical  powe r .  Be cause o f  the 
nature of  the proposed a c t ions , the maintenance and enhancement o f  l ong 
term produc t iv i ty wi l l  not be  af f ec t e d  by s ho r t  t e rm uses . 

(VS6-PG-1841 Z )  
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Chapt e r  1 

P U R P 0 S E o F A N D  N E E  D F O R  A C T  I O N 

1 . 1  INTRODUC T I ON 

The need f o r  the propos e d  Bonnevi l l e  P owe r Admini s t rat ion ( BPA ) a c t ions 
is to  enab l e  s ho r t- and long-t e rm c ontrac tual s a l e s  and t rans f e rs o f  
Federal powe r surpl us to  the Admini s t rato r ' s  re qui r ements  f o r  Pac i f ic 
Nor thwe s t  ( PNW ) l oads , and to  manage o the r inte rreg ional t ran s f e r s  of  
surplus powe r be tween t he PNW and Cal if o rnia ove r the  BPA-contr o 1 1 e d  
p o r t ion of the Pac i f ic Nor t hwes t /  Pac i f i c  Southwe s t  I n t e r t i e  ( In t e r t ie ) .  

The s e  ac t ions may inc lude : ( 1 )  expans ion of  Int e r t i e  capac i ty ;  
( 2 )  adopt ion of a Long-Te rm I n t e r t i e  Acc e s s  Po l icy ( LT IAP ) 1 /  that wi l l  
addres s  s ho r t-term and l ong-term t ransmi s s ion o f  non-Federal powe r  on the 
Intertie ; and ( 3 )  de c i s ions on l ong-term f irm powe r c ont rac ts  unde r  whi c h  
power c o u l d  be  marketed  ove r t h e  Intert ie . 

The purposes  of  expand ing Int e r t ie capac i ty are to : 

• Enhance e c onom i c  and operational e f f i c iency ; 

• Suppo r t  acceptab l e  environment a l  qua l i t y ;  

• Increase sys tem f lexib i l ity  and re l iab i l i ty ; 

• Increase the ab i l ity  to  de l ive r sur p l us powe r dur ing t ime s when 
the surplus is mos t  valuab l e  to  the impor t ing reg ion ; and 

• Achieve cons is tency w i th o ther nat i onal envi ronmental 
po l ic ies . ;/ 

1 /  Al l ref e rences t o  analyses  of  the e f f e c t s  of BPA ' s  LTIAP in this  E I S  
are intended t o  re f e r  t o  the proposed LTIAP a s  c on t ained i n  Chap t e r  5 
of  the IDU Final E I S .  Thi s  p roposed  LT IAP may b e  mod i f i ed p r i o r  to  
impl ementat ion . The Final LT IAP wi l l  b e  addre s s e d  in the 
Adminis t rato r ' s  Re c ord o f  Dec is ion . 

2 /  Cons is tency with  app l icab l e  nat ional envi ronmental  po l ic i e s  inc l ud e s  
c onformance  to Ac t s  and regulat ions gove rning t h e  f o l l owing : no ise ; 
air  and wat e r  qual i ty ;  pro t e c t i on of  archeo l o g i c a l  and h i s t o r i c  
res ourc es  and of  endangered and threatened s p e c ies  o f  p l an t s  and 
animal s ;  management and pro t e c t ion of  f loodplains and we t l ands , 
Nat ional Trai l s  Sys tem , and Wi l d  and Scenic  R ive r s ; c on t rac t 
compl iance ;  use and d i sposal  of  ins e c t i c ide s , herb i c ide s , f ung ic id e s , 
roden t i c ides , and toxic and hazardous was t e s ; r ight-o f -way 0n pub l i c  
land ; d i s c harges  into wate rs ; s truc tures  i n  navigab l e  wat e r s ; 
resource cons e rvat ion and recover y ;  energy cons e rvat ion ; c ons i s tency 
with int ergove rnmental  p l ans and programs . A l s o  appl icab l e  are 
regulations of  the Counc i l  on Environmental  Qua l i ty as deve l o p e d  f rom 
the Nat ional Environmental  P o l icy  Ac t (NEPA ) . 
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The purpos e s  the BPA Adminis t rator  wi l l  cons ider  ln deve loping the 
Int e r t i e  Ac c e s s  P o l i cy are to : 

• Enhance BPA ' s  ab i l ity  to repay the U . S .  Treasury f o r  the Federa l 
inves tment in a t ime ly manner ;  

• Suppo r t  a c c e p tab l e  envi ronmental qual i ty ;  

• Suppo r t  the Admini s trato r ' s  ab i l i ty to  maintain reas onab l e  power 
ra tes  for BPA ' s  who l esale  cus tome rs in the Pac i f i c  Nor t hwe s t ; 

• Equi tab l y  al locate  a c c e s s  to I n t e r t i e  capac i ty in exc e s s  o f  that 
whi c h  the Admini s tra tor  d e t e rmines is requi red for BPA use in a 
manner whi c h  reasonab ly balan c e s  BPA ' s  s tatutory ob l igat ions 
wi th impac t s  on compe t i t ion ; 

• P rovide an oppor t un i ty f o r  long-t e rm a s s ured  ac c e s s  to  enab l e  
l ong-term f i rm power o r  f i rm capac i ty t ransac t ions ; and 

• Achieve cons i s tency with  o ther  nat ional environmental po l ic ie s .  

The BPA Admin i s trator mus t dec ide : 

• Whe the r to  par t i c ipate in the deve l o pment o f  add i t ional capac i ty 
o f  the Pac i f ic No r thwe s t / Pac i f ic Southwe s t  Inter t i e ; 

• How to  a l locate  a c c e s s  to  the Int e r t i e  f o r  e conomy ene rgy sale s ;  

• How to e s tab l i sh a c c e s s  to suppor t  f i rm power s a l e s  and 
exchange s  f o r  ut i l i t i e s  o ther than BPA ; 

• How much and wha t kind o f  ac c e s s  s houl d b e  a l l owed f o r  new 
resour ce s ; 

• Whe the r to  l im i t  hydroe l e c t r i c  powe r ac c e s s  to the Intert ie  when 
i t  would interfere  with  the Admin i s t rato r ' s  e f f o r t s  to pro t e c t  
f i s h  and wi l d l i f e ; and 

• Whe ther and how to a l low a c c e s s  to  the Inte r t i e  f o r  
extraregional u t i l i t ie s . 

Thi s chapt e r  provid e s  background on BPA ' s  s tatutory res pons ib i l i t i e s  and 
i t s  cus tome r s . I t  d e s c r ib e s  the exi s t ing I n t e r t i e  sys t em ,  why i t  was 
bui l t , and who owns i t .  Then the chapt e r  l ooks at the s ta tus of s everal 
propo sal s to expand the Inter t i e . The f ir s t is the DC Te rminal Expans ion 
P r o j e c t .  Next , the Thi rd AC /Ca l i f o rnia/Oregon Transmi s s ion P ro j e c t  
( Third  AC/COTP ) i s  d e s c r ibed . The e f f e c t s  o f  operat ing e i ther  o r  b o t h  o f  
thes e  p roj e c t s  a r e  s tudi e d  i n  t h i s  I n t e r t i e  Deve l o pment and U s e  ( IDU ) 
Environmental  Impac t S ta t emen t ( E I S ) .  Fina l l y , a p roposal  f o r  an Inland 
I n t e r t i e  i s  men tione d ,  but the propo sal  i s  too p r e l iminary for further 
cons iderat ion in the E I S . 
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The next part of  the chap ter  deals  with the deve l opment of  BPA ' s  
Near-Term Intertie  Ac c e s s  P o l icy , the reas ons BPA put i t  into e f f e c t , the 
agency ' s  authority  to do s o , the contents of  that po l i cy , and an 
unsucc e s s ful cour t cha l l enges of the po l icy . 

The agency ' s  proposed Long-Term Inte r t ie A c c e s s  P o l icy  ( LTIAP ) ,  whi c h  i s  
one of  the main sub j e c t s  of  the IDU E I S , i s  d i s cus s e d  b r ief l y .  The 
proposed  po l i cy i t s e l f  can be found in Chap t e r  5 .  Thi s  chapt e r  provides  
s ome background on the  s coping of the  envi ronmental analys i s  f o r  the  
po l i cy . The IDU EIS  addre s s e s  environmental  i s s ue s  rai s e d  by the 
proposed I n t e rt ie Acce s s  P o l icy  and i t s  al te rnat ives and the 
environmental  e f f e c t s  of o ther Intert ie-re lated  a c t ions , inc l ud ing the DC 
Terminal Expans ion P ro j ec t ,  the Third AC /COTP Proj e c t  and long-term f i rm 
marke t ing over the I n t e rt ie . 

The f inal part o f  this  chapt e r  ment ions B r i t ish  Columb ia ' s  propo s e d  
S i te C dam pro j ec t , whi c h  at  this  t ime i s  too  p r e l iminary to  be  inc luded 
in this document . 

1 . 1 . 1  BPA ' S  ROLE AS A POWER MARKET ING AGENCY 

The Bonnev i l l e  P ro j e c t  Act  of 1 9 3 7  ( P ro j e c t  Act ) es tab l i shed BPA as the 
market ing agent for power proQuced by the Bonnevi l l e  Dam ( 1 6  U . S . C .  
§ 8 3 2a (a ) ) .  Through sub s equent de l egat ions wi thin the Exe cut ive Bran c h  
and ul t imat e l y  through s tatut e , B P A  has been g iven the add i t ional 
respons ib i l i ty to marke t powe r f rom 31 Federal dams in the Columb ia R iver 
bas in and certain thermal resources ( 1 6  U . S . C .  § § 8 3 8 f  and S 3 9a ( lO ) ) .  
Today , BPA i s  the larg e s t  power marke t ing agency wi thin the Department o f  
Energy . Congre s s  has def ined BPA ' s  primary marke t ing area as the PNW 
Region , encompa s s ing the S tates  of Washington , Oregon , and I daho , as we l l  
as the State of  Montana wes t  of  the Cont inental Divide and ce r tain o ther 
border  areas ( 1 6  U . S . C  § 83 9a ( 1 4 ) ) .  ( Se e  Figure 1 . 1 . ) 

1 . 1 . 2  BPA ' S  CUSTOMERS 

BPA marke t s  who l esale  e l ec t r i c  power t o  s eve ral cus tome r groups  ins ide  
and out s ide the  reg ion ( s ee Figure 1 . 2 ) under  var ious rate s chedul e s . 
Wi thin the region , BPA cus tome r s  inc l ude four groups . The f i r s t are 
pub l ic bodies  and cooperatives known as "preference"  cus tome r s . Und e r  
t h e  P ro j e c t  Act  and t h e  Pac i f i c  No r thwes t  E l e c t r i c  Power P lanning and 
Conservat i on Ac t (Pac i f i c  Nor t hwe s t  Power A c t ) ,  prefe rence cus tome r s  
enjoy  a s tatutory p r i o r i ty f o r  ava i l ab l e  powe r ,  inc lud ing BPA ' s  sur p l us 
power .  The s econd regional cus tomer group i s  the d ir e c t- s e rvi c e  
indus t r i e s  ( D S l s ) .  D S l s  a r e  l arge indus t r i e s  t hat purchase power 
d i r e c t l y  f r om BPA rathe r than f rom a ut i l i t y .  The Pac i f i c  Northwe s t  
Power A c t  gave the DS l s  r ights t o  ini t ial , 20-year power contrac t s , and 
autho r i zed BPA to o f f e r  addi t iona l , f o l low-on contra c t s  as p r e s cr ib e d  by  
law ;  howeve r ,  the DS l s  do not  have preference s tatus . The t h i rd regional 
cus tome r group i s  the inve s tor-owned ut i l i t ie s  ( IOUs ) .  I OUs  are 
"nonpreference"  cus tome r s . Howeve r ,  the Pac i f i c  Nor thwes t Power Act 
requires BPA to s e rve the l oad growth of  IOUs upon r e que s t  with minimum 
no t i ce as required unde r  the power s a l e s  contra c t s . Fina l l y , BPA i s  
autho rized , but n o t  required , to  s e rve the needs of  a four t h  cus tome r 
g roup , Federal agen c ie s . 
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BPA a l s o  s e l l s  power outs ide the PNW region to pub l i c  bodies , Federal 
agenc i e s , and IOUs , p r ima r i l y  in Cal if o rnia . 

BPA ' s  ext rareg ional s a l e s  are sub j ec t  to  res t r i c t ions that provide a 
geog raphi� p r e fe rence favor ing s a l e  of  BPA powe r in the Pac i f i c  
Northwe s t . The Pac i f i c  Nor thwe s t  P re f e rence Ac t of  1 964  ( Pr e f e renc e  Ac t ,  
1 6  U . S . C .  § 8 3 7 ) and the Pac if i c  Northwe s t  Powe r  Ac t ( 1 6  U . S . C .  § 8 3 9 ) 
require that BPA f i r s t  o f f e r  i t s  ava i l ab l e  power to  PNW c us tomers . 
Conse quent l y , BPA may s e l l out s ide  the reg ion only that amoun t of  powe r 
that i s  surplus to  PNW needs . Pub l i c ly owned ent i t i e s  out s ide  the reg ion 
have preference  over IOUs out s ide  the reg ion for BPA s urpl us powe r .  
( More detai l o n  the requirement s  o f  these  Ac t s  i s  found l a t e r  i n  this  
chapter . )  

1 . 2  EXPANS I ON OF INTERTI E  CAPAC I TY 

1 . 2 . 1  DESCRIPTION OF  THE EXI STING INTERTI E  SYSTEM 

S ince  i t s  comp l e t ion in 1 96 8 , the Int e r t ie has s e rved as the p r inc ipal 
means for t ransmi t t ing f i rm and nonf i rm energy and c apac i t y  b e tween the 
Pac i f i c  Nor thwe s t  and Cal i f o rnia . The f o l l owing d i s cus s ions addres s  
Congres s ional intent i n  author i z ing cons t ruct ion of  the Intert i e , the 
nature  of  the phys i c a l  fac i l i t ie s  that make up the I n t e r t i e , and current 
ownership o f  exis t ing Inte r t ie f ac i l i t ie s . 

In  authoriz ing the bui l d ing of  an Intert i e  s y s t e m ,  Congres s focus ed on 
two obj e c t ives : 1/ 

• To provide an add i t i onal marke t  f o r  BPA power to  enab l e  BPA to  
increas e i t s  revenue and the re f o r e  repay the U . S .  Treasury in a 
t ime ly manner . BPA owe s the Federal government a s ignif i cant 
s um f o r  the o r i g inal cons t ruct i on o f  the Fed e ral  dams and 
t ransmis s ion sys t em in the Pac i f i c  Nor thwe s t . By enab l ing the 
t ransmis s ion to  Cal if ornia of s ur p l us power generated  f rom wat e r  
that would  o therwise  be s p i l l ed f o r  l a c k  of  a marke t ,  B P A  can 
ob tain add i t ional revenue and repay the Federal Government in a 
t ime ly  manner .  

• To make more  e f f ic ient us e of  res our c e s  in the Pac i f i c  Nor thwe s t  
and Cal if o rnia . The I n t e r t i e  can be  used  to  s end power in 
e i ther  d irec t ion . When the PNW has surplus powe r during summe r  
months , powe r general ly  can b e  s o l d  to Cal i fo rnia more  cheap ly 
than Cal if o rn ians could operate the i r  thermal gene rat i on 
p l ant s . When the PNW has "peak" needs  in winter  f o r  heat ing , 
and Cal i fornia loads are l owe r ,  power can b e  purchas ed  by the 
PNW f rom Cal if o rnia . Exi s t ing resource s  can be  used more 
e f f ic ien t ly , and b o th regi ons c an avo id  bui l ding extra p lant s  
j us t  to  mee t  peak loads at  s ome t imes o f  the year . 

1 /  1 6  U . S . C .  § 8 3 7  ( No r thwes t  P r e fe rence Ac t )  ( 1 964 ) .  See  a l s o  Los 
Ange l e s  Depa r tment of  Wat e r  and Power v. Bonnevi l l e Power 
Adminis t rat ion , 7 5 9  F . 2d 6 8 4  (Ninth C i r c ui t , 1 98 5 ) 
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In the Pacif i c  Nor t hwe s t , the Pac i f i c  Nor t hwe s t / Pac i f i c  Southwe s t  
I n t e r t i e  current ly  cons i s t s  of  s everal high-vo l tage t ransm i s s ion l ine s ; 
two 500-ki lovo l t  ( kV )  a l te rnat ing-current l ines and one 1 , 000-kV 
d i re c t-current l ine ( see  Figure 1 . 3 ) .  BPA a l s o  uses  a port ion of i t s  
500-kV Buckl ey-Summer Lake l ine and i t s  contrac tual rights i n  Pac i f i c  
Powe r & Light ' s  Summer Lake-Mal in Line f o r  Inter t ie t rans a c t ions . 

The a l t e rnat ing current ( AC ) l ines  extend about 945 mi l e s  f rom John Day 
Sub s tat ion near John Day Dam on the Columb ia River in Oregon to the Lugo 
Subs tat ion near Los Ange l e s . They interconne c t  with  o ther t ransmi s s ion 
l ines at  e ight po in t s . The 846-m i l e  d i r e c t -current ( DC ) l ine runs f rom 
the Ce l i l o  Stat ion near The Dal le s  Dam in O regon to the Sylmar S tat i on 
near Los Ange l e s . The l ine t ransmi t s  powe r d i re c t ly be tween the PNW and 
Southe rn Cal i fo rnia . 

The present phys i cal  capab i l i ty o f  the three Inte r t ie l ines  i s  
approximately  5 , 200 MW--about 3 , 200 MW o n  t h e  AC l ines and 2 , 000 MW on 
the DC l ine . Howeve r ,  the DC Terminal Expansion P roj e c t , currently  In 
progre s s , wi l l  increase DC capa c i ty by approxima t e ly 1 , 100 MW by 
upgrad ing the termina l s  at  e i ther end of the DC Intert ie . The Third  
AC /Ca l i f o rn ia-Oregon Transmis s ion P r o j e c t  ( COTP ) ,  whi c h  would  upgrade the  
AC  Intertie  capa c i ty t o  approxima t e l y  4 , 800 MW , has  been propos e d  by 
Cal i f o rnia ut i l it ie s  and the Wes te rn Area Power Adminis trat ion 
( We s t e rn ) . Both the DC Te rminal Expans ion P ro j e c t  and the Third  AC / C OTP 
are des cr ibed in Se c t ion 1 . 2 . 2 , Int e r t ie Expans ions , later  in this  
chap t e r . 

Fac i l i t ies  o f  the AC I n t e r t i e  north of  Mal in Sub s tation are owned by BPA 
and P o r t land General E l e c t r i c  Company ( P GE ) . BPA owns both  AC l ines  f rom 
John Day to Grizz ly in cen t ral  Oregon , as we l l  as the G r i z z ly-Mal in No . 1 
l ine . PGE owns the G r i z z ly-Ma l in No . 2 l ine . Cont rac tua l l y ,  PGE  and BPA 
have exchanged  r ights on each o ther ' s  l ines  unt i l  December  3 1 , 1 988 . As 
a resul t ,  PGE has contrac tual rights  to  25 percent  and BPA has 
contrac tual  rights  to  75 percent of the capa c i ty resul t ing f rom the two 
AC Intertie  l ines north  of Mal in Sub s tat ion . Pac i f i c  Powe r & Light 
Company ( PP&L ) owns s ome f ac i l i t ie s  at  Mal in Sub s tation and south of 
Mal in ,  and a l s o  gained certain a c c e s s  r ights  to  Mal in Subs tat ion ove r i ts 
Midpoint ( Wyoming ) - Mal in Line f o r  s a l e s  to  Cal i f ornia under  the 1 9 7 9  
Midpo int-Ma l in Agreement w i t h  BPA and the 1 98 6  agreemen t  be tween P P &L and 
BPA . Wes te rn a l s o  own s  s ome fac i l i t i e s  at the Mal in Sub s tat ion . 

Capac i ty ent i t lemen t s  south of  Mal in Sub s tat ion are d ivided among pr ivate  
and pub l i c  ut i l i t ie s  and Wes te rn .  

I f  the AC port ion o f  the Int e r t ie l S  upgraded ,  the relat ive s hares o f  AC 
Inter t ie capac i ty own e d  by BPA and by o the r u t i l i t ie s  may change , as 
d i s cus s ed b e l o w .  

1 - 7  



Fig u re 1 .3 

Existing Intertie System 

TIoiIU: 

L o s  A n g e l e s  

\ 
\ 
\ 
\ 
, SUIf'D lAKE 

\ 

Existing AC Inte rtie 

- - Existing OC Intertie 

1 -8 



1 . 2 . 2  INTERT I E  EXPfu�S I ONS 

In addi t ion to the added capac i ty that w i l l  resul t f rom cons t ruc t i on o f  
the DC Termina l Expans ion P ro j ec t , severa l o the r pos s ib i l i t i e s  are be ing 
proposed  or  cons idered , s ome o f  whi c h  could be comp l e ted during the t e rm 
o f  the con t r a c t s  ado p t e d  under the Long-Term Inte r t ie Ac c e s s  P o l i c y , and 
may af f e c t  the opera t i on and impac t s  of the Inte r t ie . 

Al though the BPA Admini s t rator  dec ided in Augus t  1 986  to p ro c eed w i t h  the 
cons t ruc t ion of  the DC Terminal Expans ion P ro j ec t ,  dec i s ions c once rning 
ope rat ion o f  the proj e c t  w i l l  awa i t  comp l e t ion of the IDU E I S . The 
dec i s ion to cons t ruc t the DC Terminal Expans ion P ro j e c t  is covered by i t s  
own environmental documen t s : an Environmental As s e ssment ( Feb ruary 
1 985 ) ,  and a Suppl emental  Envi ronmental As s e s sment ( July 1 98 6 ) .  On 
Augus t 29 , 1 9 86 , DOE i s sued a Find ing of  No S i gn i f i cant Impac t on the 
P r o j e c t , and the Admin i s trato r s igned an Admini s t ra t ive Record o f  
De c is i on o n  O c tober 4 ,  1 98 6 . Thes e  As s e s s ments cove r the cons t ruc t ion 
ac t i ons and impa c t s  of  upgrad ing DC capac i ty by approxima t e l y  1 , 100 MW 
( to 3 , 1 00 MW )  w i t hout cons t ruc t i ng add i t i onal l ines . This  can be 
ac comp l i shed by expand ing the s ta t i ons tha t  conver t  AC current to DC 
current (and vice ve rsa ) .  The s e  s tat i ons are located  at  Sylmar , near Los  
Ange l e s , and C e l i l o  near The Dal l es  Dam i n  O regon . 

The dec i s i on to cons t ruc t the DC Upgrade was chal l enged in Court by the 
S tate  o f  I daho and o thers . Sub s e quent l y ,  the Ninth C ircui t Court o f  
Appeal s  o rdered BPA t o  prepare an E I S  o n  the pro j e c t  and i t s  r e l a t ionship  
to o ther Inte r t i e  a c t i ons . The Admini s t ra t o r  has prom i s e d  to comp l e t e  
the IDU E I S  before  mak ing de c i s i ons regarding operat ion o f  the Terminal 
Expans i on P ro j e c t . 

The proposed Cal i f ornia-Oregon Transmi s s ion P ro j e c t  ( COTP ) i s  the r e s u l t 
of  a July 1 984 author i za t ion f rom Congres s  to  the S e c re tary o f  Ene rgy 
autho r i z ing par t i c ipat ion in the cons t ruc t ion o f  a Thi rd AC Int e r t i e  l ine 
be tween Cal i f o rnia and the Pac i f i c  Nor thwe s t  ( P L  98-360 ) .  Par t i c ipan t s  
include t h e  Wes te rn Area Powe r Admini s t rat ion ( Wes t e rn ) ,  t h e  Transmi s s ion 
Agency of  Nor t hern Cal i f ornia ( TANC--a j o int powe r agency cons i s t ing of  
1 5  mun i c i pa l i t i e s , pub l i c ut i l i ty d i s t r i c t s , and i r r igat ion d i s t r i c t s ) ,  
6 southern Cal i f o rnia mun i c i pa l i t ie s , and three Cal i f o rnia inve s to r-owned 
ut i l i t i e s  ( Pac i f i c  Gas  & E l e c t r i c  Company ( PG&E ) ; Southern C a l i f o rnia 
Edison ( SCE ) ;  and San D iego Gas & E l e c t r i c  ( SDG&E » and 6 add i t ional 
pub l i c  ent i t i e s . The Cal i f ornia Depar tment o f  Wat e r  Resources  has an 
opt ion to  part i c ipat e . The se  ent i t ies  have prepared a j o int ( i . e . , a 
s ingle  document )  Environment a l  Impact S ta t ement ( unde r  the Nat ional 
Envi ronmental P o l icy  Ac t )  and Environmental  Impa c t  Repo r t  ( under the 
Cal if ornia Environmental  Qua l i ty Ac t )  on the e f f e c t s  o f  the propo s ed 
ac t ions . The COTP document addr e s s es e conomi c impac t s  in Cal if o rnia and 
the impac ts  of  cons t ruc t ing , operat ing , and maintaining the l ine . The 
e f f e c t s  of changes in Wes t  Coas t resource  operat ion o c cas ioned by the 
expanded capa c i ty are addres s e d  in t h i s  I DU E I S , a summary of whi c h  was 
inc luded  in b o t h  the draf t and f inal COTP E I S / E I R . 



Al though BPA wi l l  make no dec is ion that wi l l  d i re c t ly impac t the s i t ing 
decis ion of the COTP fac i l i t ies  in  Cal if o rnia , BPA and the COTP mus t 
reach agreement on a p o in t  of  inte rconnec t ion be tween the COTP and the 
PNW sys tem .  Dec i s ions by  the COTP par t i c i pants  about c os t s , operat ion , 
and maintenance o f  the p ro j e c t  wi l l  be  based  on the f o l l owing : the 
environmental impa c t s  of l ine cons truc t ion , opera t i on and maintenance , as 
d i s cuss ed in the COTP E I S ; e f f ec t s  of  changes in res ourc e  operat ion as a 
resul t o f  the COTP , as d i s cus s e d  in the I DU E I S ; and the e conomic 
bene f i t s  ava i lab l e  through commerc ial transac t ions be tween the Pac i f i c  
Northwe s t  and Cal i f ornia . 

The Third  AC/ C OTP wou l d  increase the capac ity of  the AC Int e r t ie in 
Cal ifo rnia to  approxima t e l y  4 , 800 MW. With minor mod i f i c a t ions , 
fac i l i t i e s  in the Pac i f ic Northwe s t  are capab l e  of  de l ive ring 
approxima t e ly 4000 MW to  Cal i f ornia . Add i t ional fac i l i ty c ons t ruc t ion in 
Oregon , inc lud ing l ine and sub s tat ion work , would inc rease the t ran s f e r  
capac i ty of  the Oregon A C  I n t e r t i e  fac i l i t ie s  to  about 4 , 800  MW ,  to  e qual 
the capac i t y  of the upg raded Cal i f ornia AC fac i l i t ies . BPA i s  current l y  
evaluat ing o p t i ons f o r  pos s ib l e  part i c ipat ion b y  Pac i f i c  Northwe s t  
ut i l i t i e s  i n  the northern port ion of  the Thi rd AC I n t e r t i e  through a 
l eas ing o r  ownership  arrangement . I f  this  proc e s s  l eads to  a proposal  to  
inc lude non-Federal par t i c ipan t s ,  the  proposal would re qui re its  own 
environmental analys i s  and review . 

An addi t ional Int e r t i e  upgrade opt ion i s  in the very early s tage s  of  
d i s cus s ion . In January 1 98 5 , Wes tern i s sued a repo r t , Comp l e t ing the 
I n t e r t i e , whi c h  examined s even a l te rnat ives f o r  the con s t ruc t ion o f  
add i t ional D C  Inte r t ie c apac i ty b y  the early 1 9 90s . The c oncept  o f  
" c omp l e t ing " the Inte r t i e  der ives f rom the fac t that Congr e s s  o r igina l l y  
autho r i z ed c on s t ruc t ion of two DC l ines , only one o f  whi c h  has been 
bui l t .  The three a l t e rnat ive s evaluated  as the mos t  technical ly  feas ib l e  
inc lude  the con s t ruc t ion of  a new D C  l ine f rom the Co lumb ia R iver in 
Oregon to  Mead , Nevada , j o ining a DC transmis s ion Int e r t i e  f rom Phoenix 
to  Los Ange l e s ; a new DC l ine f rom s outhern I daho to  j o in the Phoenix-Los 
Ange l e s  c ro s s - t i e ; and the Phoenix-Los Ang e l e s  c r o s s - t ie a l one . 

In  Septembe r  1 98 4 ,  the Arizona Pub l i c  Service Company and the 
Intercompany Pool ( an a s s o c iat ion of  Pac i f ic Nor thwe s t  I OUs ) i s sued a 
s tudy examin ing a var iat ion of  one of  the S e c ond DC a l t e rnat ive 
c orridors . Thi s  document ,  The Inland Int e r t ie Nor thwe s t-De s e r t  Southwe s t  
Regional Capa c i ty / Energy Dive r s ity Exchange S tudy , propos e s  c ons t ruc t ion 
of  a new Intert i e ,  p robab ly  f r om I daho to  the Mead , Nevada area , by the 
late 1 9 90 s . This Inland Intert ie would  enab l e  capac i ty/energy d ive r s i ty 
exchanges be tween the PNW and the Southwe s t . A sub s e quent s t udy by a 
larger group of  intere s ted  par t ie s  was r e l eased  in July 1 9 8 7  out l ining 
o p t i ons for l o cat ing a l ine . 

The Inland Inter t i e  opt ions have no t matured to  the l evel of  a f o rmal 
proposal  and are too speculative at this  t ime to be  examined further in  
this  E I S . 
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1 . 3  DEVELOPMENT OF NEAR-TERM INTERT I E  ACCESS  POL I CY 

1 . 3 . 1  BACKGROUND : INTERTIE  ACCESS PRACTI CES BEFORE S EPTEMBER 1 984 

S ince ' _he I n t e r t i e  began opera t ion in 1 9 68 , BPA has a l l owed many ent i t ie s  
to have ac c e s s  to  the PNW port ion o f  the I n t e r t ie . Both regiona l and 
ext rar eg iona 1 s chedul ing ut i l i t ies , such  as B r i t i s h  C o l umb ia Hydro and 
Power Autho r i ty ( BC Hydro ) ,  were permi t ted  to  s hare BPA-owned Inte r t i e  
capaci ty ,  bas ed  o n  whos e  energy was purchas ed b y  Ca l if o rnia buye rs . When 
PNW energy ava i l ab l e  for  export  to Cal i f o rnia  exceeded e i ther  the 
availab l e  I n t e r t i e  capac ity  or  Cal i f o rnia demand , the Exportab l e  
Agreement gove rned a c c e s s  ( s ee BPA , Near-Term Inte r t i e  Acc e s s  Po l icy , 
Adminis t rato r ' s  Record of  Dec i s ion ( Near-Te rm lAP ROD ) ,  September , 1 984 ) .  

The Expo rtab l e  Agreemen t , s igned by  BPA and 14  PNW generat ing ut i l i t ie s  
o n  January 1 ,  1 9 6 9 ,  i s  des igned t o  res pond to  cond i t ions when more 
nonf irm power is avai lab l e  f rom genera tors  in the No r thwe s t  than can be 
t ransmi t ted  to  Cal if ornia purchasers . The Agreement  ( BPA Cont ract 
No . 14-03-73 15 5 )  aims to  ensure BPA ' s  acc e s s  to the market and to s hare 
BPA ' s  Ca l if ornia marke t wi th o ther Pac i f ic Nor thwe s t  gene ra tors  when 
surplus energy in the PNW brings the sys t em c lose  to s pi l l ing wa te r .  The 
Agreemen t , in e f f e c t  unt i l  January 1 ,  1 98 9 , can b r i e f l y  be des cr ibed  as a 
method to  prorate the s a l e s  to  Cal ifornia among the Exportab l e  Agreement 
s ignatories  on the bas i s  of  the rat io ( during each hour ) of each party ' s  
de c l ared surp l us nonf i rm ene rgy to the total  avai lab l e  PNW surp l us 
nonf irm ene rgy . No ext rareg iona1 ut i l i t ie s  are s igna t o r ies  to  the 
Agreemen t . When the Agreement is  in e f f ec t , acc e s s  to  the I n t e r t i e  i s  
provided only to  par t ies  t o  the Agreement .  

Becaus e BPA ' s  port ion of the t o tal  surp lus non f i rm energy general l y  i s  
large , the Expo r tab l e  Agreement carries  o u t  Congress ional intent tha t  BPA 
use the Int e r t i e  to s e l l  a large por t ion of  i t s  ava i lab le supp l y . 
Howeve r ,  the Agreement a l s o  provides s ome access  f o r  non-Fede ral  
part i e s . Any party may dec lare the  amoun t  of  surplus i t  is  wi l l ing t o  
s e l l  at  BPA ' s "ap p l i c ab l e  rat e "  )) and ob tain an "appo r t i onment "  of  
expor tab l e  ene rgy . Tha t par ty ' s  appor t ionmen t  i s  usua l ly purchas ed by 
BPA . BPA t hen s e l l s  i t  as Federal ene rgy to  Cal i f ornia ut i l i t i e s  und e r  
BPA ' s  exis t ing power s a l e s  con t rac t s . The non-Fed e ral  party rece ive s 
c r ed i t  a t  the rate  at  whi ch BPA s o l d  the powe r to  Cal i f o rnia . An 
al t e rnate arrangemen t ,  under  s e c t ion 5 ( c )  of the Exportab l e  Agreement ,  
a l l ows a l l  o r  par t  o f  an appor t ioned s hare of  powe r to  be s o l d  d i re c t ly 
to  a s pe c i f i c  Cal i f o rnia ent i ty at  a p r i c e  o ther than the appl icab l e  
rate , a l t hough the ini t ial  appo r t ionment i s  c a l culated  o n  the assump t ion 
t hat the app l icab l e  rate would app l y .  

1 /  BPA ' s  ra temaking p ro c e s s  e s tab l ishes the "ap p l icab l e  rate "  to  be 
app l ied  t o  sales under  the Exportab le Agreement ( see  Near-Term lAP 
ROD , p .  4 2 ) . 
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1 . 3 . 2  REASONS FOR DEVELOPMENT OF NEAR-TERM INTERTI E  ACCESS POLICY 

In  recent  years , BPA has found that i t  was be ing adve r s e l y  affec ted by 
compe t i t ive cond i t ions when the Expo rtab l e  Agreement was not in e f f e c t .  
In  add i t ion , the power s uppl y  cond i tions in the reg ion changed . The 
Pac i f i c  Nor t hwes t moved f rom f o re cas ted def i c i ts to large surplus e s . The 
growth rate of e l e c t r i c  power loads dec l ined as the region suf f e red an 
e c onomic re c e s s ion ear ly in the 1 980s . At the same t ime , the region 
experienced higher-than-average wa ter  years . 

Increased demand f rom regional and extraregional ut i l i t ie s  for  add i t ional 
a c c e s s  to the Inte r t ie to s e l l  surplus power hampered BPA ' s  ab i l i t y  to 
d i spose  of  i t s  own power and repay the Treasury in a t ime ly fashion . 
Cumulative l y ,  the s e  c i rcums tances  led  to BPA ' s  having mo re Federal 
surplus ava i l ab l e  for  sale and l e s s  a c c e s s  to  i t s  own I n t e r t i e  than i t  
r e quired . I n  add i t ion , during heavy runof f  months , Cal i fornia buye rs 
woul d  purchase  f rom PNW ut i l i t i e s  ( who could s l igh t ly under  cut BPA ' s  
o f f e red price  be cause under  the Northwe s t  Prefe rence Ac t ,  BPA i s  required 
to  pub l i c ly announce  i t s  price , unl ike its compe t i tors ) rather than f rom 
BPA , f o r c ing BPA into the Exportab l e  Agreement .  This resul ted in BPA 
s e l l ing i t s  power at  extreme l y  l ow rates , l eading to an unreasonab l e  c o s t 
burden for  BPA ' s  PNW ratepaye r s . 11 

The exis t ence  of  regi onal f i rm powe r surplus e s  a l s o  made f i rm sales  of  
surpl us power to  Cal i fo rnia pos s ib l e  and at t rac t ive to  regional and 
ext raregional ut i l i t ie s . Conse quent l y ,  BPA received reque s t s  f o r  f i rm 
t ransmis s ion s ervi ce f o r  such t ransac t i ons . For many years , BPA had not  
agreed to any new f irm t ransmiss ion con t ra c t s  for  use of  the I n t e r t ie 
b ecause BPA was re luc tan t  to adve r s e l y  af f e c t  sales  of  nonf i rm surplus 
ove r the Inte r t i e  ( e . g . , by s e t t ing aside I n t e r t ie capa c i t y  f o r  
guaranteed f i rm sales ) .  Cons e quen t l y ,  t h e  deve l opmen t  of a mark e t  for  
surplus f i rm power was handi capped . 

BPA ' s  inab i l i t y  to  s e l l  i t s  own powe r ove r i t s  own Inte r t ie , at  
appropr iate rate s , contributed to  an inc reas ing f inanc ial  s t rain on the 
agency . A key Congre s s ional purpo se  in cons t ru c t ing the Inte r t i e  had 
been to insure tha t  BPA would have a marke t f o r  surplus powe r , and tha t  
surplus power revenue would enhance BPA ' s  ab i l ity  to  repay the Federal 
inves tment in the BPA sys tem in a t ime ly manne r ,  whi l e  al lowing BPA to  
charge the  l owe s t  pos s ib l e  rates  to consume rs cons i s tent with s ound 
bus ine s s  prac t ices . BPA ' s  Inte r t ie prac t ic e s  were f rus t rat ing i t s  
ab i l i ty to  sat i s fy this  Congress ional purpos e . Therefore , BPA determined 
that it needed a comprehens ive I n t e r t i e  Ac c e s s  P o l icy  that woul d  assure 
i t s  abi l ity  to  mee t the Congres s ional mandate . 

* The f inan c i a l  s t rain on BPA as a resul t o f  the se  Intert ie  prac t ices  
was d e s c r ib ed and do cumen ted in Near-Term lAP ROD ; BPA , Environmental 
As s e s sment , P roposed  Near-Term Inte r t ie Access  P o l i cy , February 1 985 ; 
and BPA , Near-Term Inter t i e  Ac c e s s  P o l i cy ,  Admini s t ra to r ' s  Record of 
Dec i s ion , May 1 985 . 
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I n  the summe r of  1 98 3 , BPA ' s  Adminis t rator  be gan to  explore  the 
deve l opment of  an I n t e r t i e  Ac c e s s  P o l i cy to enhanc e BPA ' s  power marke t ing 
e f f o r t s  and ab i l i ty to  re cove r revenues , and to provide c e r tainty w i th 
respe c t  to BPA ' s  and o thers ' f i rm and nonf i rm t ransac t ions . In  Sep tembe r  
1 984 , B P A  p u t  an Inter t im Near-Te rm lAP i n t o  e f f e c t . In  June 1 98 5 , BPA 
adopted  a Near-Te rm lAP whi ch cont inues in  e f f e c t  unt i l  a Long-Term lAP 
1 S  f inal ly  adopted . 

1 . 3 . 3  ADMINISTRATOR ' S  AUTHOR I TY TO DEVELOP INTERTIE  ACCESS  POLICY 

By  mark e t ing surplus Federal power out s ide the  PNW region , BPA r e c e ives 
revenue s f rom powe r that might o the rwi s e  be  was t ed under current p l anning 
methods . BPA the reby enhances i t s  ab i l i ty to  recove r the c o s t s  of  
operat ing the Federal sys tem in the  PNW ,  inc l ud ing the  amo r t izat ion o f  
the Federal inve s tment i n  the Federal Columb ia R ive r Power Sys tem . I n  
t h i s  way ,  BPA imp l ement s  i t s  broad s tatutory autho r i ty to recover i t s  
cos t s  ful l y  and to  provide the lowe s t  pos s ib l e  rates  to  consume r s , 
con s i s t ent  w i t h  sound bus ine s s  p r inc ip l e s . ( 1 6 U . S . C .  § § 8 3 2 f , 8 3 8g , 8 3 9 , 
and 83ge (a ) ( 1 ) . ) 

The Pac i f i c  Nor t hwes t  P r e f e rence A c t  authorized  the BPA Admin i s trator  to  
make f i r s t  use  of  Federal  Inte r t ie l ines  to  carry Federal sur p l us power 
to  Cal i fornia . Onl y  af t e r  BPA ' s  needs  are me t mus t  any exc e s s  Int e r t ie 
capac i t y  be  made ava i l ab l e  to  non-Federal ent i t ie s  ( 1 6  U . S . C .  § 83 7 ( e ) ) .  
Congre s s  reaf f i rmed t h i s  pos i t ion in the Federal C o l umb ia R ive r 
Transm i s s ion Sys tem Ac t of  1 9 74 ( Transmis s ion Sys tem Ac t ,  1 6  U . S . C .  
§ 838 ( d ) ) ,  and in the Pac i f i c  No r t hwes t P ower Ac t ( 1 6  U . S . C  § 83 9 f ( d )  and 
( i ) ) .  Thi s  p r inc i p l e  was a l s o  reaf f i rmed by the Ninth C i rcui t Cour t of  
Appeal s  in Department of  Wat e r  & P ower of  the C i ty of  Los Ange l e s  v .  
Bonnevi l l e  Power Admini s t ra t ion and in Cal ifo rnia Ene rgy Commis s ion v .  
Bonnevi l le Power Admin is t rat ion ( see  be l ow ,  S e c t ion 1 . 3 . 5 ) .  

1 . 3 . 4  DESCRI P T I ON OF NEAR-TERM INTERTI E  ACCESS  P OL I CY 

The Near-Te rm lAP was aimed at  reso lving immediate , d i s c re t e  a c c e s s  
i s sue s  resul t ing f rom immediate s urplus and revenue cond i t ions . The 
NTIAP es tab l i shed cond i t ions f o r  g rant ing Pac i f i c  No r t hwes t  s c hedul ing 
ut i l i t ies  1/  assured d e l ivery f o r  f i rm power s a l e s  to  Cal i f o rnia . In 
general , as sured de l ive ry is gran t e d  dur ing each hour for s a l e s  up to an 
amount equal to each ut i l i ty ' s  ave rage annua l f i rm regional surplus ( o r  
1 . 8  t imes tha t  amount during cer tain months ) .  

For  Inte r t i e  capa c i ty beyond that devo ted  to  BPA ' s  f i rm needs  and a s s ured  
d e l ivery f o r  o ther PNW ent i t ie s ' f i rm t ransac t ions , the po l i cy 
es tab l i she s three d i f f erent  me chani sms f o r  s chedul ing nonf i rm powe r :  

1 /  E i ther those ut i l i t ie s  that operate a generation con t r o l  area o r  
ut i l i t i e s  wi thin BPA ' s  control  area tha t  s chedu l e  wi th  BPA . 
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Cond i t ion 1 

Condit ion 2 

Cond i t ion 3 

The Exportab l e  Agreement i s  in e f f ec t .  1/ This  o c curs 
general ly under  cond i t ions of s p i l l  or  imminent s pi l l  
when more power a t  the app l i cab l e  BPA rate is  
ava i l ab l e  than can be s cheduled on the Inter t i e . 
A c c e s s  i s  shared among BPA and Exportab l e  Agreement 
par t i e s  only ; there is no access  for ext raregional 
ent i t ie s  or  o ther nons ignatories . 

Surplus PNW nonf i rm ene rgy at any pri c e  exceeds  the 
s cheduled capac i ty of  the Inter t i e . Under  this 
cond i t ion , a c c e s s  i s  shared among BPA and PNW 
s chedul ing ut i l i t i e s  only , based on the rat io of each 
ent i t y ' s  dec lared surplus energy d ivided by the sum of 
a l l  dec larat ions ; there i s  no a c c e s s  for ext rareg ional 
ent i t ie s . 

Surplus PNW nonf i rm power at any price  i s  insuf f i c ient 
to  f i l l  the Intert ie . Under  this  cond i t i on ,  a c c e s s  is 
granted  f i r s t  to BPA and PNW s chedul ing ut i l i t ie s , 
with  any remaining capac i ty avai lab l e  to extrareg ional 
ent i t ie s . 

In  order to  avo id  encouraging the deve lopment of  new resourc e s , only 
energy f rom regional or  ext rareg ional resource s  of  PNW s c hedul ing 
ut i l i t ie s  that were operat ional on Septembe r  7 ,  1 984 ( the impl ementat ion 
date of the Interim Near-Term lAP ) ,  i s  granted  Inter t i e  a c ce s s . 

Al though extraregional ut i l i t i e s  have a c c e s s  only under  Cond i t ion 3 ,  the 
Near-Term lAP inc ludes  a provis ion to  a l l ow the s e  u t i l i t ie s  add i t ional 
a c c e s s  i f  those ut i l i t ie s  agr e e  to  par t i c ipate in p l anning and sys t em 
coordinat ion . No extrareg ional ut i l i t y  has reached such an agreement 
with BPA as of the date of  this  E I S . 

1 . 3 . 5  LEGAL CHALLENGE TO NEAR TERM lAP : THE LADWP LAWS U I T  

The C i ty of Los  Ang e l e s  Department of Wat e r  and Power ( LADWP ) cha l l enged , 
in the Ninth C i r cui t Court of Appea l s , the Admini s t ra t o r ' s  act i on to  
deve l op and adopt an I n t e r im Near-Te rm I n t e r t i e  Ac c e s s  P o l icy , contending 
that BPA ' s  cont ro l over hourly  non f i rm a c c e s s  exceeded BPA ' s  autho r i ty 
and was arb i t rary and cap r i c ious . LADWP ' s  content ion was rej e c ted  in 
Apr i l  1 985 . The court fo cused  on "whe ther the C i ty of  Los Ang e l e s  can 
purchas e l ow- c o s t  e l e c t r i c i ty f rom vendors in Canada and t ransm i t  that 
e le c t r i c i t y  at  rates f avorab l e  to  Los Ange l e s  c ont rary to  the p r i c ing 
s t rategy of the Adminis t rator . "  

1 /  BPA ' s  Near-Term Intert i e  Ac c e s s  P o l icy  pro t e c t s  the r ights  of  par t i e s  
t o  the Exportab l e  Agreement a s  a preexi s t ing c on t ra c t  gove rning 
Int e r t i e  capa c i ty a l l o cat i ons f o r  sal e s  of  non f i rm powe r .  
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The cour t rel ied on the authori t ies  c i ted above ( in S e c t ion 1 . 3 . 3 ) , 
no ting that , in al locating space and faci l i tat ing arrangemen ts , BPA d i d  
no t have t o  comp e t e  with  o the r PNW u t i l i t ies  f o r  a c c e s s  to the Inte r t i e , 
but , ins tead , should g ive i t s e l f  pref erence . The Cour t a l s o  uphe l d  BPA ' s  
autho r � ty to  al locate  remaining capac i ty f i r s t  among o ther Pac i f i c  
No r t hwes t ut i l i t ies  and therea f t e r  f o r  extrareg ional ut i l i t ies . The 
court s tressed  the s tatutory mandate tha t l inked s uc c e s s ful  repayment o f  
f inanc ial ob l iga t ions w i t h  BPA ' s  ab i l i ty t o  rai s e  adequate and j us t i f i ed  
revenues . Final ly ,  the court  f ound that Congre s s  intended that the 
bene f i t s  of the I n t e r t i e  be for  PNW and Ca l i f o rnia ut i l i t ies , no t f o r  
Canadian ut i l i t i e s . The court said  that B P A  may , but is no t required to , 
agree to  provide ac c e s s  to  Canadian ut i l i t ies . The court s ub s e quen t l y  
reaf f i rmed i t s  ho l d ings i n  Cal i f ornia Ene rgy Commiss ion vs . Bonnevi l l e  
Power Adminis t ra t ion 8 3 1  F . 2d 1 46 7  ( 9 th C ir . , 1 98 7 )  and a l s o  uphe l d  the 
Admini s t rat o r ' s  autho r i ty to  res t r i c t  a c c e s s  by new non-Federal  resourc e s  
in order to  pro t e c t  f is h  and wi l d l i f e  i n  the Columb ia Bas in . 

1 . 4 LONG-TERM INTERT I E  ACCESS  P O L I CY 

1 . 4 . 1 BACKGROUND 

BPA ' s  proposed Long-Term Int e r t i e  Ac c e s s  P o l i cy i s  contained in Chap t e r  5 
of  this IDU E I S . The Long-Term Int e r t i e  Ac c e s s  P o l icy addr e s s e s  Int e r t i e  
a c c e s s  for  l ong-t e rm f i rm power t ransac t ions , hourl y  sales , and f o r  new 
resourc e s . Deve lopment of  the Long-Te rm I n t e r t i e  Ac c e s s  P o l icy has taken 
s everal years ; a draf t pol icy was is sued as Chap t e r  5 of the I DU Draf t 
E I S  in Oc tob e r  1 98 6 . A revis e d  draf t of  the po l i cy was i s sued in 
December  1 9 8 7 . 

1 . 4 . 2  E��IRONMENTAL ANALYS I S  OF LONG-TERM INTERT I E  AC CESS  POLICY  

In O c t ober 1 984 , BPA  announced its  intent to prepare an  EIS  on  the 
Long-Term lAP . 1/ In  November  1 98 4 , BPA he l d  two mee t ings to  s cope the 
i s sues to  be reso lved in the Long-Term lAP and to  be examined in the 
E I S . About 60 peop l e  a ttended the scoping me e t ings he l d  in P o r t land and 
San Franc i s co . Wri t ten c omments  were submi t t ed by 24 par t ie s . In 
add i t ion ,  1 1  par t i e s  s ubmi t ted c ro s s-commen t s . Comments  r e c e ived at  the 
s c o p ing mee t ings and during the comment period  were reviewed and 
c ons idered during the deve lopment of a Draf t IDU E I S  Impl ementation P l an .  

BPA p repared a Draf t Imp l ementat ion Plan tha t  iden t i f ied the a c t ions , 
a l t e rnatives , and impac t s  to  be  cons idered in prepar ing t he E I S . The 
p lan out l ined how BPA intended to addre s s  the is sues rais ed . BPA 
r e l eased the draf t p lan for pub l ic review and comment and s chedul ed  a 
pub l ic c onsul tat ion f o rum . Comment l e t ters  were r e c e ived f rom 
1 6  par t i e s . The comment s  presented  in t he s e  l e t ters  and in the pub l ic 
comment forum were reviewed and cons idered  by BPA in deve l oping a rev i s e d  
Impl ementat ion P l an ,  whi c h  BPA used  to guide preparat ion of  t h e  IDU E I S . 

1 /  A l i s t  of  this  and a l l  o ther maj o r  pub l ic invo lvement a c t ions i s  
found i n  Appendix J .  
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BPA ' s  s c o p ing pro c e s s  ident i f ied a range of  environmental concerns . 
These  inc l uded the e f f e c t s  on new resource deve lopment  in the Pac i f i c  
Nor thwes t ,  Cal ifornia , and Canada ; poten t ia l  change s  i n  river opera t i ons 
in the Pac i f i c  Nor thwe s t  and Canada ; p o t ent i a l  changes in air  qual i t y  and 
water  qual i ty in the Pac i f i c  Nor thwe s t  and Cal if ornia as a resul t of  
changes in  the rmal gene ra t ion ; effects  on  f is h  and wi l d l i f e ; and impa c t  
o n  regional e c onomic s . 

Because of the i r  rol e s  in manag ing the Federal Columb ia River Power 
Sys tem , the Corps of Engineers  and the Bureau of Rec lamat ion are b o t h  
coopera t ing agencies  in the preparat ion of  the IDU E I S . Wes te rn has 
cooperated in the prepara t i on of the IDU E I S  by virtue of i t s  s p e c ial 
exper t i s e  concerning the Third  AC /COTP . The Corps of  Engineers  as s is ted  
BPA  in  the  analys is  of  po ten t ia l  impa c t s  to f i sh by p rovid ing BPA  w i t h  
i t s  "FI SHPAS S"  computer  mode l .  The Bureau of  Re c l ama t i on reque s ted  that 
potential e f f e c t s  on i t s  s to rage res e rvo irs , inc l uding Hungry Horse and 
Grand Coul e e , be addre s s ed in the IDU E I S  ( in c l ud ing pos s ib l e  impac t s  on 
recreat ion , i rr igat ion , and cul tural resources ) .  

1 . 5  CONNECTED ACT I ONS : BC HYDRO ' S  P EACE S I TE C PROPOSAL 

In Septembe r  1 985 , P remie r  Wi l l iam Benne t t  of Bri t i s h  Columb ia propo s e d  
cons t ruc t ion of t h e  S i t e  C darn o n  t h e  P e a c e  River i n  Bri t i sh Columbia . 
Thi s  dam would be  bui l t  ahead of Canadian need f o r  the purpo s e  of  
expor t ing the power to  the  Uni ted  S tate s . BPA has encouraged  d i s cu s s ions 
with  BC Hydro , PNW ut i l i t y  representa t ives , and Cal i f ornia ut i l i ty and 
governmental intere s t s  to exp l o re the S i t e  C proposal , inc l uding PNW 
concerns wi th  and intere s t s  in power f rom the pro j e c t . Tho s e  d i s c u s s ions 
resul ted  in ado p t ion of  an agreement of  p r inc i p l e s  to  guide further s t udy 
of the proj e c t  and i t s  imp l i cat i ons . Among thos e  p r inc i p l e s  are the need 
for increased  Pac i f i c  Nor t hwes t / Cal i f ornia Int e r t ie capac i t y  to  
accommodate  the add i t ional power propo s e d  f rom S i te C .  

The Canadian proposal i s  in the early s tages o f  d i s cus s i on , 
suf f i c i en t l y  deve loped to  be  inc l uded w i thin this IDU E I S .  
f uture the S i t e  C proposal i s  found t o  b e  s ome thing i n  which  
to  par t i c i pa t e , the  proposal  wi l l  be s ub j e c t  to  all  r e levant 
environmental and pro cedural requiremen t s . 

( VS6-PG-1 8 0 9 Z ) 
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Chapt e r  2 

A L T E R N  A T I V E S ,  I N C L U D I N G 
T H E P R O  P 0 S E D  A C T  I O N  S 

2 . 1  INTRODUCTI ON 

BPA ' s  Admini s trator mus t make d e c i s ions about expanding Inte r t ie 
capac i ty ,  the me thod f o r  al l o c a t ing hourly a c c e s s  to  the Inte r t ie and the 
type s of l ong-term f i rm contrac t s  under whi c h  powe r could be  marke ted  
ove r the  I n t e r t ie . Thi s  chapt e r  examines the  var ious a l t e rnat ive s for  
those  dec i s ions and summarizes  the  envi ronmental  e f f e c t s  of  the 
al ternatives . The chapt e r  d i s cus s e s  the propo s e d  ac t ions , the 
a l t e rnat ive of no ac t ion and seve ral "de c i s ion packages "  tha t  i l lus t rate  
d i f f e rent comb inat ions of  potent ial de c i s ions that  could be  made by the 
Adminis trator .  The dec i s ion packages invo lve : expans ion of Inte r t i e  
capac i ty ; al locating a c c e s s  f o r  s p o t  marke t s a l e s  o n  the Int e r t ie 
( fo rmula  a l l ocation ) ; and use o f  the Int e r t ie f o r  l ong-term f i rm expor t  
sale s . For a more de tai l ed d i s cus s ion of  the analyses  suppo r t ing these  
compari s ons , s e e  Chapter  4 .  

The Admini s trator ' s  p roposal f o r  expand ing Inte r t ie capa c i ty i s  to  
( 1 )  comp l e t e  cons t ru c t ion of  the  DC Terminal Expans ion P roj e c t ; and 
( 2 )  to cons t ruc t Inte r t i e  reinforc ement f a c i l i t i e s , includ ing the 
Eugene-Medford 500 kV t ransm i s s ion l ine , in the Pac i f i c  Nor thwe s t  and 
interconne c t  wi th the Cal if o rnia/O regon Transmis s ion P r o j e c t ,  thereby 
f o rming the Third AC Intert ie . The Admini s t rator a l s o  propo s e s  to 
operate the s e  f ac i l i t ie s , as we l l  as exis t ing Intertie  fac i l i t ie s , to 
make both f irm and non f i rm t rans f e r s  of  powe r be tween the Pac i f i c  
Northwe s t  and Cal if ornia . The po l i c ies  under  whi c h  the Admini s tra t o r  
propos e s  to  provide b o th hour l y  and l ong-t e rm f irm a c c e s s  to  t h e  I n t e r t ie 
are pre sented in Chapter  5 .  

The chap ter  f ir s t  d i s c u s s e s  a l t e rnat ives f o r  expan s i on o f  I n t e r t ie  
capac i ty ,  then examines  al ternat ives f o r  f o rmula  al locat ion o f  Inte r t ie 
a c c e s s  and l ong-term f i rm marke t ing . Ac c e s s  to  the Inte r t i e  f o r  
ut i l i t ies  that are n o t  l ocated i n  the Pac i f ic Nor thwe s t ,  des ignated  as 
extraregiona1 ut i l i t i e s , is  a l s o  addre s sed . The res t o f  this chap t e r  
d e s c r ibes  s even po s s ib l e  dec i s ion package s and the i r  poten t ial 
environmental e f f e c t s . 

2 . 2  INTERT I E  CAPAC I TY 

Four Inte r t i e  capac i ty l eve l s  are c ons idered in t h i s  E I S : 

• Maintaining the c urrent capac i ty of  the AC Intertie  a t  about 
3 , 200 MW and the DC I n t e r t i e  a t  about 2 , 000 MW, for a total o f  
5 , 200 MW ( Exis t ing Capac i t y )  

• Increas ing the c apac i ty o f  the DC Inte r t i e  f ac i l i t i e s  by 
approxima t e ly 1 , 1 0 0  MW ( the DC Te rminal Expan s i on P r o j e c t )  
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• Increas ing the capac i ty of  the AC Inte r t i e  f ac i l i t ie s  by 
approxima t e l y  1 , 600 MW ( the Thi rd AC I n t e r t i e / C a l i f o rn ia-Oregon 
Transmis s ion P ro j e c t )  

• Comp l e t ing both  the DC Terminal Expans ion P ro j e c t  and the Thi rd 
AC /COTP f o r  a to tal of  7 , 900 MW ( Maximum Capac i ty )  

Analys i s  o f  the exi s t ing 5 , 200 MW capac i ty leve l provide s a "no a c t ion" 
base l ine again s t  whi c h  the e f f e c t s  of  the propo s e d  and al ternat ive 
capac i ty expans ions can be compared . The f o l lowing s e c t ions d e s c r ibe  and 
compare var ious capac i ty conf igura tions . 

2 . 2 . 1  EXI S TING CAPAC I TY 

The No Ac t ion a l t e rnat ive f o r  BPA ' s  Intertie  capac i ty d e c i s ion would be 
to leave the Intert ie sys tem at  i t s  exi s t ing capac i ty . Much of  the t ime 
exi s t ing Inter t i e  capac i ty i s  suf f i c ient to a c commodate mo s t  r e quirement s 
f o r  transmis s ion of  Pac i f i c  Nor thwe s t  ( PNW ) non f i rm over the Inter t i e . 
However , recent reque s t s  f o r  f i rm Inte r t i e  a c c e s s would , i f  granted , 
res t r i c t  the amount of  capac i ty ava i labl e  f o r  t ransmi s s ion of  non f i rm 
energy . Furthe rmore , during years of  abundant water  supp ly , f l ow on the 
Columb ia and Snake Rive r s  i s  of ten so  great that , f o r  weeks o r  mon t hs , 
more e l e c t r i c i ty can be produc ed than transmi t ted ove r the Intert ie . 
Moreove r ,  the exis t ing Int e r t i e  f re quen t l y  does not have suf f i c ient 
capac i t y  to shape a l l  de l ive r i e s  into tho s e  hours o f  the day when the 
power woul d be of  great e s t  value in the Cal i fo rnia marke t .  Thi s  
s i tuat ion reduces  the amount of  revenue that the PNW can ob tain f rom i t s  
sale  o f  surplus and increase s  the c o s t  of  generat ion t o  Cal i f o rnia . 

In each of  the capac i ty op t ions d i s cus s ed in t h i s  s e c t ion ( Se c t ion 2 . 2 ) ,  
the ind i cated resul t s  are bas ed on the as sump t ion that  the P roposed lAP 
wi l l  be  implemen ted and that I n t e r t i e  capac i ty wi l l  be  us ed f o r  l ong-t e rm 
f i rm sales  comparab l e  to  the Assured Del ivery f i rm marke t ing opt ion . 

BPA ' s  analys i s  pred i c t s  that , with  exis t ing Int e r t ie c apac i ty , s a l e s  of  
export  power f rom the  PNW and Canada to Cal i fo rnia would be approxima t e l y  
3 , 100  average megawa t t s  ( aMW ) i n  1 988 . Af t e r  t h e  region ' s  f i rm surpl us 
begins to  dec l ine , Int e r t ie s a l e s  would drop to  b e tween 2 , 800 and 
2 , 900 aMW in the 1 9 9 0 s . 

2 . 2 . 2  DC TERMI NAL EXPANS I ON PROJECT ( UNDER CONSTRUCTION)  

The DC Terminal Expan s i on pro j e c t  increases  the capac i ty of  the DC 
Int e r t i e  l ine by approxima t e ly 1 , 100 MW . Thi s  i s  being accomp l is hed by 
inc reas ing the capac i ty of  the c onve r t e r  fac i l i t ie s  which  t ran s fo rm AC 
power into DC f o r  t ransmis s ion over the DC Inte r t i e  at  the s ending end 
and back to  AC at the r e c e iving end . The DC Int e r t i e  was o r i g ina l l y  
intended to  be made up of  two d i re c t-current t ransmis s ion l ines  be tween 
the Northwe s t  and Southe rn Cal i f o rnia . Only one of  the two l ines , wi th 
its  c onve r t e r  s tat ions , was bui l t . However , to increase sys t em 
re l iab i l i ty ,  that l ine was s i zed  t o  accommodate b o th the powe r suppl ied  
by its  own conver t e r  s tat ions and , during emergenc i e s , the  f l ow that 
would have been provided by the conve r t e r  s tat ions a s s o c iated  with the 
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s e c ond l ine . In the event o f  a forced  outage on one o f  the 
d i rec t-current l ines , the s e c ond l ine could have been used t o  carry the 
power b e ing suppl ied to  bo th o f  the l ine s . 

S inc e t�e exi s t ing DC l ine can accommodate about twic e  the amount o f  
power i hat can b e  del ivered through i t s  converter  fac i l i t ies , the 
func t i ' Jna1 capa c i ty of the l ine can be sub s tan t ial ly enhanced by 
increas ing the capac i ty of the c onve r t er s ta t ion wi thout c ons t ruc t ing any 
add i t ional transmiss ion l ines . The cons t ruc t ion c o s t s  of this  upg rade 
are smal ler , both  envi ronmenta l ly and economical l y ,  than the c o s t s  o f  
cons t ruct ing a new t ransm i s s ion fac i l ity . The e f f e c t s  o f  fac i l i ty 
cons t ruc t ion are addres sed in BPA ' s  DC Terminal Expan s i on Environmental 
As s e s sment ( February 1 985 ) and Supplemental  Asse s sment ( July 1 9 86 ) .  The 
Supplement f ocus ed on the e f f e c t s  of the Terminal Expans ion on opera t ion 
o f  the PNW power sys tem .  S imi lar , but updated , info rmat ion i s  provided 
in this E I S . 

Based on i t s  suppl emental analys es , BPA determined that a Find ing o f  No 
S ignif icant Impa c t  ( FONS I )  i s  appropriate f o r  the cons t ruc t ion o f  the 
Terminal Expans ion pro j ec t . The contra c t  f o r  the cons t ruc t ion phase  was 
s igned in late Augus t 1 986 . Pro j e c t  cons t ruc t ion is expec t ed to require  
approximat ely  2 years , wi th comp l e t i on and energ ization ant i c ipated in  
early 1 9 89 . The Terminal Expans ion is  es t ima ted t o  c o s t  approxima t e ly 
$ 3 7 6  mi l l ion ( pre sent value ) .  

Subse quent to  i ts release , BPA ' s  FONS I was cha l l enged in the Ninth 
C i rcuit  Cour t o f  Appea l s  by the S tate  o f  I daho and o t he rs . BPA was 
ordered by the Court to  prepare an E I S  add r e s s ing the pro j ec t in r e l a t ion 
to  o ther Inte r t i e  a c t ions . BPA has agreed t o  comp l e t e  the IDU E I S  b e f ore 
making dec i s ions on opera t i on o f  the Terminal Expans ion p ro j e c t .  

The DC Terminal Expans ion fac i l i t ie s  in Oregon wi l l  be  fully  owned and 
opera ted  by BPA . Thus , a l l  nor th-to-south power de l ive r i e s  over the DC 
Inte r t ie w i l l  be sub j e c t  to  BPA ' s  Inter t i e  Ac c e s s  P o l i cy .  The l ine wi l l  
dire c t ly a c c e s s  mark e t s  in Southern Cal i f ornia , inc luding the Los  Ange l e s  
metropo l i tan area . BPA ' s  analys i s  s hows that , based o n  i t s  va lue i n  
provid ing transmis s ion f o r  add i t iona l e conomy ene rgy s a l e s , t h e  DC 
Te rminal Expans ion p ro j e c t  has an expec ted t o tal  net  presen t  value o f  
approximately  $ 1  b i l l ion ( 1 98 7 d o l lars ) .  

2 . 2 . 3  PROPOSED TH IRD AC INTERT IE  PROJECT/CALIFORN IA-OREGON 
TRANSMISS I ON PROJECT ( COTP ) 

The Cal iforn ia-Oregon Transm i s s i on Pro j e c t  ( COTP ) has been propo s ed by a 
cons o r t ium o f  pub l ic l y  and p r iva t e ly owned Ca l if ornia ut i l i t i e s . The 
Transmi s s ion Agency o f  Nor thern Cal i forn ia ( TANC ) is the Pro j e c t  
Manager . TANC i s  a l s o  the lead s t a t e  agency , and the Wes t e rn Area Power 
Admini s t ra t i on ( We s t e rn )  is the lead Federal agency , for the prepara t ion 
o f  a j o int  Environmental Impa c t  Repor t  ( E I R ) / Envi ronmenta1 Impa c t  
S ta tement ( E I S )  conc ern ing the e f f e c t s  o f  pro j e c t  con s t ruc t ion . 
Bonnevi l l e  i s  a coopera t ing agency in the E I S / E I R .  The E I R/ E I S  prepared 
by TANC and Wes te rn a l s o  contains a summary o f  the analyses  of the 
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pro j ec t ' s  environmental impa c t s  resul t ing from changes in PNW powe r 
sys tem opera t i ons ( ma t e r ial  a l s o  reported in more d e t a i l  in this E I S ) .  

The COTP would run north f rom the Tes la Subs tat ion in Central Cal ifornia 
to the vic ini ty of the Ca l ifornia-Oregon borde r , where it  would 
interconnect  wi th the exi s t ing 500-kV sys tem in Oregon . The COTP woul d  
invo lve cons truc t ion of approxima t e l y  1 70 m i l e s  o f  new 500-kV 
t ransmis s i on l ine in Cal if ornia , and the upgrading of about 1 70 m i l e s  of 
exis t ing 230-kV transmis s ion l ine owned by Wes tern to 500 kV . The 
interconnect ion with the 500-kV sys tem in Oregon would require about 
8 miles  of l ine in Oregon . I t  woul d a l so require  the cons t ruc t ion of a 
new subs tat ion ( Southern Oregon Subs tat ion ) at  a l o ca t ion near Mal in , 
Oregon . The Los Banos /Ga tes  Transmiss ion P roj e c t ,  a po rt ion of whi c h  
would support  t h e  COTP , inc ludes cons t ruc t i on o f  approxima t e l y  84 m i l e s  
of new 500 kV transmis s ion l ine , subs tation modif icat ions , some 
real ignmen t  of the exis t ing Los BanOS /Midway No . 2500  kV transmis s ion 
l ine , and reconduc t o ring of the Ga tes /Ar c o /Midway 230 kV t ransmis s ion 
l ine . 

Wi th mino r modi f i ca t ions , the exis t ing AC Inter t i e  in the PNW i s  capab l e  
of del iver ing approxima t e ly 4 , 000 MW to Cal i f ornia . Howeve r ,  the 
t ransmiss ion sys tem in  Cal i f o rnia is only  capab l e  of rece iving 3 , 200 fM . 
The COTP would upgrade the capa c i ty of the southe rn sys t em to 4 , 800 MW .  
So that this  expanded capac i ty could b e  ful ly  us ed , the northern por t ion 
of the sys tem woul d be re inf o rced to inc rease i t s  capab i l i ty to  
4 , 800  MW .  This  reinforcement ( the Thi rd AC p ro j ec t )  woul d require 
modi f i cat ion of  fac i l i ties  at  s everal subs tat ions and capac i t o r  s ta t i ons 
in the PNW . In add i t ion , BPA has the opt ion to acquire a 50-percent  
interes t in Pac i f i c  Power and Light ' s  planned Eugene-Medford 500  kV 
transmiss ion l ine as par t of the Pac i f i c  Northwes t reinf o r c ements . The 
poten t ial e f f e c t s  of cons t ruc t ion of the new Eugene-Medford l ine are 
addressed  in an E I S  i s s ued  by the Bureau of Land Management in May 1 98 3 . 
An environmental report  ( Pa c i f i c  Northwe s t  Re inforcement P ro j ec t ) 
concerning capa c i t o r  and subs tation add i t ions and mod i f i cat ions neces sary 
to increas e the AC capab i l ity  in the PNW was prepared by BPA and p rovided 
to Wes tern and TANC for incorpora t i on in the COTP E I S . 

The Draf t COTP E I S /E I R  was r e l eased to the pub l i c  in November  1 98 6 . 
Wes t e rn and TANC is sued the Final E I S / E IR in Feb ruary 1 98 8 . No d e c i s ion 
do cumen t  on the pro j e c t  wi l l  be issued unt i l  Wes t e rn has cons idered the 
IDU Final E I S . On February 1 6 , 1 988 , the Cal if ornia Pub l ic Ut i l i t ies  
Commis s i on ,  whi c h  mus t approve the inve s tor-owned u t i l i t ies ' ( I OU ) p lans 
f o r  the COTP , and inc lus ion of the cos ts  of the p ro j e c t  in the i r  rates , 
rej ec t e d  the I OU ' s  app l i cat ions for  a c e r t i f icate  of publ i c  convenience 
and neces s i ty to perm i t  the i r  part i c i pa t ion in the cons t ruc t ion and 
operation of the p r o j e c t .  The I OU ' s  were encouraged to f i l e  new 
app l i ca t i ons in 60 day s . Comp l e t ion of proj e c t  cons t ruc t ion and 
energ i zat ion is  cur re n t l y  ant i c ipa ted in 1 9 9 1 . 

The Thi rd AC / COTP Inter t ie p ro j e c t  d i f fers  f rom the Termina l Expans ion 
pro j e c t  in s everal ways . Firs t ,  the 3 rd AC woul d provide a larger 
capa c i ty increase ( 1 , 600  MW vs . 1 , 100 MW ) . I t  woul d a l s o  provide a c c e s s  
to a d i f f e rent market , becaus e i t  would invo lve owne rship by a 
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cons iderab le  numbe c  of  pub l i c  as we l l  as pr ivate ut i l i t ie s  in  
Cal if ornia . P ro j e c t  par t i c i pant s  are located  p r imar i ly in Nor the rn and 
Central Cal i f o rn i a ,  rather than in Southern Cal i f o rn ia .  Many of the 
C a l i fornia par t i c ipan t s  i n  the Thi rd AC /COTP have neve r b e f o re had d i re c t  
a c c e s s  t o  PNW powe r .  For thes e  ut i l i t ie s  ( large ly  pub l i c ly owned ) ,  the 
Th i rd Ac/ cOTP could s ub s tan t ia l l y  reduce the cos t s  of  purchased  powe r .  

The pro j e c t  would  requ i re cons t ruc t i on of  s ub s tan t ial  transm i s s ion l ine 
s egments  in Cal i f o rn i a . Because the new l ine woul d be  phys i c a l l y  
s eparated f rom exi s t ing Inte r t ie l ine s by at  leas t seve ral m i l e s  ove r 
much of  i t s  route , the Th i rd AC / COTP would  contribute t o  the re l iab i l i ty 
of  the who l e  Inte r t ie s y s t em .  

Only  the fac i l i t ie s  contro l l ed b y  BPA would  be  s ub j e c t  to  BPA ' s  Int e r t ie  
Access  Pol i cy .  Thos e  shares of the  Th i rd AC  fac i l i t ie s  that  b e l ong to  
u t i l i t ie s  o ther than BPA would  no t be  s ub j e c t  to  the  Int e r t i e  Acce s s  
P o l i c y .  

A s t udy of  opt ions f o r  par t i c i pat ion by Pac i f ic Nor t hwes t  non-Federal  
ut i l i t ie s  in the nor the rn por t i on of the Third  AC Intert ie  was unde r taken 
by the Bonnevi l l e  P owe r Admin i s t rat ion in respons e to a reque s t  made in 
June 1 98 7  by s everal members  of Congres s  who s ugge s ted  that this  i s s ue 
required f ul l  cons ide ra t ion by the agency . The idea of  non-Fed e ral  
par t i c ipat i on in the  Thi rd AC Intert i e  has  been  d i s cus s e d  by var i ous 
par t i e s  in the Nor thwe s t  over the pas t few years . 

Thi s  s tudy i s  b e ing c onduc ted in c onsul tat ion w i t h  the pub l ic , inc l ud ing 
po ten t ial  par t i c ipan t s  in the Thi rd AC I n t e r t i e  and a technical  Peer  
Review Pane l cons i s t ing of  ut i l i ty , gove rnment , and inte r e s t group 
represen t a t ives f rom the Northwe s t  and Cal i f o rn i a .  Publ icat ion of  the 
draf t repo r t  in l a t e  January 1 98 8 , began a 30-day pub l ic review pe r iod . 
As of  this  wri t ing , a f inal s tudy was s chedul ed  to  be  prepared and 
s ubm i t t ed to the Congres s  late  in March 1 98 8 . 

Five opt ions are anal yzed in the draf t par t i c ipat ion s tudy . 

Under Opt ion 1 ,  ownership  of the AC Inte r t ie woul d remain w i th Po r t land 
Gene ral E l e c t r i c  ( PGE ) ,  Pac i f i c  Powe r and Light , ( PP &L ) ,  and BPA , as 
ref l ec ted in current c on t rac t s . Other Pac i f i c  Nor t hwe s t  ut i l i t ie s  
wishing ac c e s s  t o  Cal i f o rn ia marke t s  woul d be a l l owed a c c e s s to  BPA ' s  
p o r ti on of  the AC and DC Inter t ies  under  cond i t ions d e s c r ib e d  in the 
LT IAP . Opt ion 2 provides  for  c on t inued own e r s h i p  by  PGE , PP&L , and BPA . 
Howeve r ,  new par t ic ipan t s  could l ease  up to  100  percen t  of  BPA ' s  s hare of  
the Thi rd AC  capac i ty above 4 , 000 MW ( an t i c i pa t e d  t o  b e  a l i t t l e  l e s s  
than 800 MW ) . Op t ion 3 i s  s imi lar to  Op t ion 2 ,  howeve r ,  Op t i on 3 does  
not  incorporate  the  p rovis ions f o r  new re s ources  and f i sh and wi l d l i f e  
pro tec t i on of  the dra f t  LTIAP . Rea s s ignment may be  al l owed s ub j e c t  t o  
t e rms of  the l eas e .  I n  add i t i on ,  the use o f  the l ea s e  would  no t be  
r e s t r i c ted to  a par t i cular type of  t ransac t ion . Op t ion 4 woul d al l ow f o r  
ownership  by t h e  non-Federal  par t i c i pant s  o f  BPA ' s  share of  t h e  8 0 0  MW of  
c apa c i ty above 4000  MW .  The amoun t  b e l ow 4000 MW would c ont inue t o  b e  
owned b y  P GE , P P&L , and BPA . Par t ic ipant s '  r ights  c ould  b e  s o l d  o r  
a s s igne d ,  but only with  the c onsent  o f  PGE , PP&L , and BPA . O p t ion 5 i s  
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the same as Opt i on 4 except  that the amount ava i lab l e  f o r  new non-Federal  
ownership  would be  1 , 600 MW rather than 800  MW . 

I f  a BPA proposal f o r  par t ic ipa t ion evo lve s , f ur ther work to examine the 
environmental impac t s  o f  such a p roposal and a l t e rnat ives would  be  
performed as requi red by the  Nat i onal Environmental Pol icy  Ac t .  

Total  1 9 8 7  present value cos t s  o f  the Third AC /COTP are e s t imated  to  b e  
$ 8 8 3  mi l l ion . BPA ' s  analys i s  predi c t s  tha t  t h e  Third  AC/ COTP ( wi thout 
the DC Terminal Expansion pro j ec t ) ,  has a net ( i . e . , bene f i ts minus co s t )  
wes twide present  value o f  approximately  $ 1 . 6  b i l l i on ( 1 98 7 d o l l ar s ) .  I ts 
ne t presen t  value as a "second-added" ( i . e . , added af te r the DC Terminal 
Expans ion proj ec t )  fac i l i ty would  be  $ 9 5 0  mi l l ion ( 1 9 8 7 do l lars ) .  I f  the 
Thi rd AC /COTP , as a s econd-added f ac i l i ty ,  were us ed only for inc reas ed  
e conomy energy sale s , i t s  ne t p r e s ent value would  be  $661  mi l l i on .  

The BPA Adminis trator mus t dec ide  whe ther o r  no t to  interconne c t  the COTP 
to the exi s t ing Int e r t i e  sys t em and to upgrade the exi s t ing sys tem in the 
PNW to ac commodate the add i t ional capa c i ty . The Admini s t rator  wi l l  b e  
con s i d ering  b o t h  t h e  I D U  E I S  and COTP E I S /E IR i n  arriving at  such a 
de c i s ion . Par t i c i pan t s  in the COTP , inc luding the Wes te rn Area Power 
Admin i s t ra t ion and the Transm i s s ion Agency o f  Nor thern Cal i fornia , wi l l  
d e c ide  whe ther o r  no t to cons t ruc t the COTP . 

2 . 2 . 4  MAXIMUM CAPAC I TY 

Par t i c ipation by BPA in both the Terminal Expans ion and Thi rd AC p ro j e c t s  
wou l d  inc rease the capac i ty of  the Inte r t i e  f rom 5 , 200  MW t o  a total  o f  
approxima t e l y  7 , 900 MW f o r  the c ombined AC/DC Inter t i e  sys tem .  Adding 
b o t h  upgrade s  to the In tertie  s ys tem woul d have an impac t on total  
I n te r t i e  sal e s  ( approxima t e l y  600 to  700 aMW o f  add i t ional s a l e s  in the  
years  1 9 9 3-200 3 ) .  Howeve r ,  the types  o f  sal e s  made , the  opera t ion of  
Wes t  Coast  power s ys tems , and the type  and l evel o f  environmental e f f e c ts 
a s s o c ia t ed with power generat ion in the s tudy area could  be  a f f e c ted . 
The Maximum Capac i ty cond i tion  would  p rovide some add i t ional f l exib i l i ty 
in accommodat ing surpl us generation in par t icularly good wat e r  year s . I t  
would a l s o  inc rease the PNW ' s  abi l i ty to s hape i t s  s a l e s  into 
Cal i fo rnia ' s  heavy l oad hour s , when such power i s  mos t  val uab l e  in 
Cal i f ornia and command s  the b e s t p r i c e  for PNW s e l l e rs . I t  would p e rm i t  
expanded f i rm transac t i ons  tha t  woul d bene f i t  b o t h  Cal i f o rnia and the 
PNW . For purpos e s  o f  the analyses  in this  E I S , Maximum capac i ty upgrade 
is assumed to  become avai lab l e  in  1 9 9 2 . 

BPA ' s  ana l ys i s  predic t s  that i f  both  the DC Terminal Expans ion and Thi r d  
AC / COTP pro j e c t s  a r e  comp l e t e d , t h e  Maximum capac i t y ,  assuming f i rm 
cont rac t s , would  l ead to  a ne t present b ene f i t  of  nearly $ 2  b i l l ion ( 1 98 7  
do l lars ) .  I f  use o f  the add i t i onal capac i ty i s  l im i t e d  to  add i t ional 
e c onomy ene rgy s a l e s , the val ue of the Maximum upgrade dec reas e s  to about 
$ 1 . 7 b i l l i on .  
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2 . 2 . 5  F INDINGS ON ENV IRONMENTAL EFFECTS 

Use of  the expanded capac i ty of the Intertie  is expec ted to have seve ral 
smal l ,  al though dis cernib l e , envi ronmen tal  e f f e c t s . 

Conce' l: rat ions of air  po l lutants woul d increase very s l ight ly  near PNW 
coal- i red generat ing plant s  be cause inc reas ing Inte r t i e  capac i ty woul d 
lead to progre s s ive l y  larger leve l s  of coal gene rat ion in the PNW . In  
Cal ifornia , purchas e s  o f  add i t ional relat ive ly  inexpensive P NW energy 
would d i s p lace generat ion by more expens ive o i l  and gas -f ired  plan t s . 
Consequen t l y , air  qual i ty woul d improve s l igh t l y  as Inte r t ie capa c i t y  i s  
inc reas ed i n  areas where the disp laced p lant s  are l o cated . In  the I n l and 
Southwes t ,  there a l s o  woul d be s l ight  imp rovement s  in air qua l i ty as 
Intertie  capac i ty inc reas e s . None of the s e  e f f e c t s  are expec ted to be 
s i gni f i can t , however , s ince the magni tude of  the pro j e c ted  changes in 
amb ient air qual ity  are very smal l .  

In Cal i fornia , both  the location and s igni f i cance o f  e f f e c t s  d i f f er among 
the a l t e rnat ives . The Thi rd AC predominan t ly bene f i t s a i r  qua l i ty in the 
San Franc i s co air  bas in and no rthern and cen t ra l  Cal i fo rnia , and o f f e r s  
relat ive ly l i t t l e  bene f i t  to the Los Ange l e s  area . The D C  Termina l  
Expans ion pro j e c t  w i l l  have l e s s  e f f e c t  o n  a i r  qua l i t y  i n  the San 
Fran c i s co air  bas in and northern and central  Cal i fornia . Howeve r , the DC 
Te rminal Expans ion w i l l  have a smal l ,  but pos i t ive , bene f i t  in t he Los 
Ange l e s  air bas in . Be caus e of  the higher populat ion dens i t i e s  in the Los 
Ange l e s  air  bas in , the bene f i c ial  air  qua l i ty impac t s  of  the DC Terminal 
Expans ion are more s ignif i cant than are tho s e  o f  the Third AC . 

Upgrading the Int e r t i e  would  have s ome sma l l  negat ive e f f e c t s  on 
anadromous f ish s tocks in the P NW .  However ,  the s e  adve r s e  e f f e c t s  are 
ins ign i f icant relat ive to  the increase in down s t ream pas s age surviva l 
provided by planned improvements in f is h  pas sage fac i l i t ies . 

BPA ' s  s tudies  found no changes in f l ow ra tes  large enough to 
s igni f i cant l y  delay downs t ream-migrat ing j uveni l e  f i sh on e i ther the 
Columb ia or  Snake R ive rs  with any of  the upgrades .  The ab i l i t y  to mee t  
the Wat e r  Budget was n o t  affec ted . Fish  s tud i e s  f o r  the E I S  1 /  s ugges t  
tha t  decreas es  in average s tock s urviva l s  due t o  the comb ined e f f e c t  of 
changes in f l ow rates  and the l eve l of s p i l l  at darns resul t ing f rom the 
DC Te rminal Expans ion P ro j e c t  would be  no mo re than 1 . 4 percen t . The AC 
upgrade would d e c rease average s tock survival by no more than 
1 . 6  percen t . The Maximum opt ion woul d re s u l t  in dec reases in mean 
r e l a t ive survival  of no more than 2 . 9  percen t . Given pro j e c ted 
improvement s  in s tock s urviva l due to planned bypa s s  improvemen t s , 
e f f e c t s  of these magni tudes  are not  cons idered s igni f ican t . 

I f  p lanned fac i l i t i e s  f o r  improving f i s h  pas sage as sumed f o r  the IDU 
analys e s  are foregone , even the sma l l  nega t ive e f f e c t s  o f  increased 
capa c i ty would be  s igni f icant , s ince  many s to cks , current l y  in a 
poten t ial ly  c r i t i c a l  cond i t ion , would remain in that s tatus or  be  p laced 
in greater j eopardy . 

1 /  The s e  s tud ies  cove r a l l  f is h  s tocks f o r  3 s tudy years ( 1 9 9 3 , 1 9 98 , 
and 2003 ) .  

2-7  



None of the increas ed capac ity  a l t e rnat ives would have a subs tantial  
effect  on  the  s pawning and emergence of  salmonids In  the Hanford reach of  
the  Co lumb ia River or  on  res ident  f ish produc t i on in PNW s t reams o r  
s to rage reservo i rs . 

As Intertie  capac i ty increas e s , the amount of  wat e r  c onsumed by 
c l os ed-cyc l e  power plants  in the PNW would increas e , and wat e r  
consump t ion woul d  decreas e at  Cal ifornia and Inland Southwe s t  p l an t s . 
Changes in water consump t ion by the Pac i f i c  Nor thwe s t ,  Cal i fornia , and 
Inland Southwes t plan t s  would gene ral ly no t be s igni f i can t .  At  
Cal i fornia ' s  P i t tsburg and Cont ra Cos ta plan t s , s igni f i cant prob lems w i t h  
ent rainment of  aqua t i c  l i fe may b e  rel ieved s l ight l y .  

In  B r i t ish Columb i a ,  upgrad ing the Int e r t i e  could s l ight ly  dec rease 
avai lab l e  s pawning and rearing hab i tat  for res i dent f ish  s p e c i e s  at  
Columb ia Rive r hydroe l e c t r i c  dams ( par t i cularly in the Duncan R ive r and 
at Arrow Lakes Reservo ir ) , but summer rearing hab i t a t  be l ow Corra Linn 
Dam could inc reas e . The s e  e f f e c t s  in B r i t i sh Columb ia woul d be more 
pronounced at  larger Int e r t ie capacity  leve l s . 

Inte r t ie upgrades would have no apprec iab l e  e f f e c t  on cul tural resources , 
rec reat ion , and i rrigat ion . Expanded capac i ty ,  i f  us ed at  leas t in part 
for f i rm t ransa c t ions , could permit  deferral  of new resource cons t ruc t ion 
( and as s o c iated cap i tal  inves tmen ts  and environmen t e f f e c t s ) in b o th 
regions . 

2 . 3  INTERTIE  ACCESS 

BPA i s  estab l is h ing a po l icy to  govern access  to  BPA-owned or 
BPA-con t ro l led Inte r t i e  capac i t y .  Chapt e r  5 contains BPA ' s  proposed  
Long-Term Inte r t i e  Access  P o l icy . Maj o r  issues add ressed  by the p o l icy  
inc lude the  f o l l owing : 

• Ac cess  f o r  ut i l i t ie s  o ther than BPA to  suppo r t  l ong-term f i rm 
power sales  and o the r l ong-t e rm t ransa c t ions , inc lud ing s easonal 
exchanges . 

• E s tab l ishment of  a procedure f o r  a l l ocat ing hour ly a c c e s s  to 
that port ion o f  the Inte r t ie no t required to  suppo r t  long-term 
f i rm t ransac t i ons . 

• Ac c e s s  f o r  new resources  and hydro e l e c t r i c  resourc e s . Ac c e s s  to  
hydroe l e c t r i c  resourc e s  i s  an  issue because of  po tent ial  impa c t s  
t o  f isheries  and wi l d l i f e  resources . 

• Access  f o r  extraregional ent i t i e s . 

2 . 3 . 1  FORMULA ALLOCATI ON 

BPA cons idered s everal o p t ions f o r  al l o c a t ing hour ly  access  to  the 
I n te r t i e . Under t he f i r s t  of  t hese  o p t i ons , t e rmed the "Pre- lAP " f o rmula  
al l o c a t i on ,  BPA would return to  the  prac t ic e s  that gove rned the us e o f  
t h e  Intertie  before  BPA adopted a Near Term Inte r t i e  Ac c e s s  P o l i c y  in 
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Sep tember 1 984 . 
the Exportab l e  
1 98 9 . 

I n  analyz ing this  opt ion for  t h i s  E I S , BPA assuIue d  tha t 
Agr eement  woul d  n o t  be  renewed af t e r  i t  exp ires  January 1 ,  

As an a l ternat ive to  the Pre- lAP o p t ion , BPA coul d adopt  the f o rmula 
a l l o cat ion procedures of  the propo s e d  Long-Term I n t e r t ie Ac c e s s  Po l i c y  as 
presented in Chapt e r  5 of this E I S .  The s e  are referred  to as the 
"Proposed Formula A l l o c a t ion . "  Under  this  propo s a l , hour l y  a c c e s s  wou l d  
be made avai lab l e  to  Nor t hwes t ut i l i t ies  on a propo r t iona t e  bas is  when 
demand for access  by PNW ut i l i t ie s  exce eds lnte r t i e  capac i ty .  
Ext raregional ut i l i t ie s  would rece ive a c c e s s  only when l n t e r t i e  capac i ty 
exceeds access  requi rements  of  Nor t hwe s t  ut i l i t ies . 

A third f o rmula a l l ocat ion procedure that was analyzed  was t e rmed 
"Hydro-Fi r s t . "  Hourly  a l locations under  this  o p t ion were made in the 
same manner as for the P roposed opt ion exc e p t  that a l l  Pac i f i c  Nor t hwe s t  
hydro e l e c t r i c  resources were d i s pa t ched before  mos t  o the r Nor t hwe s t  
resources  were dispatched . 

The resul t s  of  analyses  of  the Pre-lAP , P ropos e d ,  and Hydro-F i r s t  f o rmul a  
a l l ocat ion op t ions a r e  presented i n  detail  in C hap t e r  4 .  In  add i t ion , 
analys i s  was performed on an o p t ion that would a l l ocate  a c c e s s  to the 
Int e r t i e  for  spot  mark e t  sales  a c cord ing to  the r e l a t ive environmental  
impa c t  of Pac i f i c  Nor t hwes t  coal-f i red  powe r p lant s  in order  to  minimize 
adver s e  a i r  qua l i ty e f f e c t s  of the s e  resources on the Pac i f i c  Nor thwe s t .  
In  mode l ing this opt ion , Pac i f i c  Northwes t  c oa l  p lant s  we re ranked 
ac cord ing to  the i r  l eve l s  of  a i r  pol lutant emi s s ions . The l eas t 
pol lut ing coal  p lant s  were brought on l ine b e f o re " d i r t i e r "  p lant s .  

Some commenters on the s cope o f  this  E I S  s ugges t  BPA should a l locate  
a c c e s s  for  hour ly s a l e s  ac cording to  the  r e l a t ive envi ronmental impac t of  
Northwe s t  resources  of  all  type s . Environmental  d i s pa t ch  would  r e qui r e  
that the r e l a t ive envi ronmental impa c t  of  generat ion by d i f f e rent 
resources  be  determine d .  This  d e t e rmina t i on would  r e qui re exp l i c i t  
t rade o f f s  among environmental value s  f o r  whi ch the re  a r e  no widely  
agreed-upon rankings o r  regional prefe rence s .  Fo r examp l e , the  
envi ronmental impac t  of  increas ed a i r  po l lut ion f rom coal  generation 
woul d have t o  be balanced  agains t the  impac t s  on salmon runs of  increased  
generat ion on the hydroe l e c tr i c  sys tem . 

Even under the environmental d i spatch o p t i on f o r  coal  plant s , B PA wou l d  
have to  we igh impa c t s  a c c o rd ing to  p lant s ' emi s s ions , l o ca t ions , and 
surrounding popul a t ions , in order  to d e t e rmine the p lant s ' r e l a t ive 
damages .  We igh ing these  factors  in order  to choose  the envi ronmen t a l l y  
preferab l e  coal p lant would requi re j udgment s  about t radeof f s  that are 
far f rom c l ear . 

The environmental impa c t s  of many Pac i f i c  Nor t hwe s t r e s ources  vary 
great ly  with  the t ime of  day , season of  the yea r , wea t he r , l o cat ion , 
surrounding populat ion , and o ther  cond i t ions . Hydroe l e c t r i c  gene ra t i on ,  
f o r  examp l e , may b e  more  harmful during c e r tain hours in months when f i sh  
migra t i on i s  at  h i gh l eve l s  than a t  o ther t ime s . Some coal  p l an t s ' 
emis s i ons have more  po ten t ial  f o r  damage under  c e r ta i n  me t e o r o l og i cal  
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cond i t ions ( f o r  exampl e , uns tab l e  a i r  c ond i t ions ) than at  o the r t imes . 
Wi thout hour-by-hour informa t ion about c ond i t ions at  a l l  Pac i f i c  
Northwes t powe r fac i l i t ie s , i t  woul d b e  impo s s i b l e  t o  accurate ly 
de termine envi ronmental impac t s . Such an extens ive data base on the s e  
variab l e s  does no t exis t .  

Even if  a de termina t ion could  be made as to  whi c h  PNW power res ource s  are 
the l eas t envi ronmental ly  damag ing , res ource  d i s pa t ch dec i s ions to  
maximize envi ronmental values in the PNW woul d o f t en conf l ic t  with  the 
goal of maximiz ing environmental benef i t s  in Cal i f ornia . I f , f o r  
examp l e ,  powe r f rom the environmental ly  pre ferab l e  res ources in the 
No rthwe s t  c o s t s  more t han powe r f rom Ca l i f o rnia res ources , they would  
generate more  powe r f rom o i l / gas p lants  tha t  p o l l ute highly  populated  
areas . 

Envi ronmental d i s patch  o f  a l l  Nor t hwe s t  gene rat ing res ources  1 S  s imp l y  
no t a reasonab l e  al ternat ive f o r  a l l ocat ing hourl y  a c c e s s  t o  the I n t e r t ie 
and would  no t mee t  the needs and purpos e s  ( des c r ibed in Chap t e r  1 )  o f  
BPA ' s  propos ed a c t i ons . Conse quen t ly ,  the envi ronmental  impa c t s  o f  
envi ronmental d is pa t ch are no t quaIl t i tative l y  analyzed as an a l t e rnat ive 
in this  E I S .  BPA ' s  ana lys is  of envi ronmental  d ispatch  of Pac i f ic 
Nor thwe s t  coal  resources i s  d i s cus s e d  i n  the res ponse to  c omment 
numbe r  0 3a l  in  Vo l ��e 2 ,  Part  1 .  An economic ana l ys i s  of the e f f e c t s  of 
envi ronmen tal  d is pa t ch i s  presented in Vo l ume 1 ,  S e c t ion 4 . 5 . 

S ome commenters  on the s cope  o f  t h i s  E I S  recommended that BPA examine the 
poss ib i l i ty o f  al l o c a t ing I n t e r t i e  a c c e s s  for economy ene rgy t ransac t ions 
us ing an "economi c d i s patch , "  "powe r pool , "  or " powe r b roker"  s cheme . 
Such an a l t e rnat ive would al l ocate  Inte r t i e  a c c e s s  on a real - t ime bas i s  
i n  o r d e r  to minimi ze  gene ra ting c o s t s  i n  t h e  buy ing and se l l ing regions . 
There are var iat ions on t h i s  theme . For ins tance , Wes tern U . S .  ut i l i t ies  
could agree to  s c hedule l east-cos t  generat ing res our c e s  to  mee t  l oad 
throughout the interconne c ted region . Par t i c ipat ing ut i l i t i e s  wou l d  
s ha re hourly informa t ion o n  l oads , res ourc e s , and operat ing co s t s . A 
c e n t ral  s chedul er  would  d i s patch  resourc e s  in order  t o  as sure tha t the 
l eas t-cos t  mix o f  resources  was us ed to  mee t l oad thro ughout the 
i n t e r connec te d  reg ion . The Inte r t i e  ( as we l l  as o the r t ransmi s s ion l ines 
in the We s te rn U . S . ) wou l d  be  used to  insure tha t  the l owe s t-co s t  powe r 
was used f i rs t . 

Al ternat ive l y ,  s e l l ing ut i l i t ie s  could  d e c lare  the amoun t  and p r i c e  o f  
surp lus power they wish  t o  s e l l , and purchas ing ut i l i t i e s  woul d d e c l are  
e i ther the  p r i c e  t hey are  wi l l ing to  pay o r  the  d e c remental co s t  o f  the i r  
d i s placeab l e  resources . A central  s chedu l e r  wou l d  mat c h  t h e  l owes t-c o s t  
powe r o f f ers  i n  the PNW wi th t he h i ghe s t  o f f e rs t o  buy or  wi th 
decremental c o s t s  in the Southwes t ,  unt i l  I n t e r t i e  capa c i ty was f ul ly 
used .  In  such s cheme s , power would  typ i ca l ly be p r i c e d  at  
"share-the-savings " ra te s ; tha t i s , a rate m i d way be tween the c o s ts  o f  
the b uye r and se l l er . 

Al ch ough econom i c  d i spa �ch and powe r broker ing s chemes have obvious 
economic advan tages  f o r  :he Wes t e rn G . S .  a n d  Canada . t h e re a r e ma ny 
nrac t i ca l  imped imen ts  [ha � have , s o  f a r , l im i [ ed the f o rma t ion o f  s u c h  a 
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poo l . Such a scheme requi res cont rac tua l  ag reement among the principal  
ut i l i t ies  wi thin the region  to  share hourly  i n f o rma t ion on l oads , 
resources , and c o s t s . Many ut i l i t ie s  are re l �c tant to  d ivul ge  s uch 
informat ion about the i r  opera t ions . In  add i t ion , the re mus t be a c en t ra l  
s chedu' e r  with the respons ib i l i ty and autho r i ty to  ma tch o f f e r s  to  buy 
and S f  _ 1  and to  s chedule the us e o f  the Inte r t ies . 

NevecLhe l e s s , approxima t e ly 1 0  ut i l  i t ies  f rom the PNW , Cal i f o rn ia , Inland 
Southwes t ,  and Rocky Mountain S tates  have recen t ly f o rmed a Wes tern 
Sys tems Power Poo l (WSPP ) .  The P o o l  l inks some o f  the ut i l i t ies  in the 
Wes te rn U . S .  f o r  the purpos e  o f  sharing info rmat i on about surplus power 
ava i lab i l ity , and f unc t i ons as a f orwn f o r  nego t iat ing transac t i ons . The 
WSPP is primari ly an agreement to s hare inf o rma t i on ,  and not  a f ul l -s cale  
power pool ing agreement with  any ob l igat ion to s chedule t ransa c t ions o r  
impl ement s hare-the-savings rates . A power poo l w i t h  these l a t ter  
fea tures has never been  imp l emented  on the  s c a l e  proposed by  commen ters . 

BPA ' s  Long-Term lAP i s  no t adequa te by i t s e l f  to  accomp l ish  the 
ins t i tut ional and c on trac tual  changes  required to impl ement an e c onom i c  
d i s pa t ch or  power b rokering sys t em .  I n  add i t ion , econom i c  d i s patch  o r  
power b roke r ing a l t e rnat ives would  not  mee t the needs and purposes  
( de s cr ibed in Chapter  1 )  o f  BPA ' s  propo s e d  ac t ions . Thes e  are  not  
reas onab le  al ternat ive s t o  a BPA Intertie  Ac c e s s  P o l i cy ,  and the r e f o re , 
an economic  d ispatch a l t e rnat ive i s  no t examined further in t h i s  E I S . 

Final ly ,  the Cal i f o rnia  Ene rgy Commi s s i on has s ugges ted  that BPA r e s e rve 
s uf f i c ient In t e r t i e  capac i ty to mee t  i t s  own ne eds , and make remaining 
capac i ty ava i lab l e  on a c ompe t i t ive p r i c ing bas is .  Thi s  has been s tudied  
in the  IDU Final  EIS  through analys i s  o f  the  Pre-lAP f o rmula  a l l o c a t ion 
opt ion (with Expo rtab l e  Agreement terminat ing in 1 98 9 )  at both the 
Exi s t ing and Maximum Capa c i ty leve l s . The analyses  at  Maximum Capa c i ty 
have been done f o r  both  the Federal  Marke t ing and As sured De l ivery f i rm 
marke t ing opt ions . ( See Tab l e s  4 . 0-1  and 4 . 0-2 in Chapter  4 . ) 

2 . 3 . 2  F INDINGS ON E�� IRONMENTAL EFFECTS OF 
FORMULA ALLOCAT I ONS 

The P roposed Formul a  Al l o cat ion opt ion has e s s en t ia l l y  the same e f f e c t  on 
the envi ronment as the P re-lAP cond i tion . Howeve r ,  d i f f e renc es  we re 
f ound be tween these  o p t i ons and the Hydro-Firs t o p t i on for al l o cat ing 
nonf i rm acces s . 

P rovid ing priority to  s a l e s  f rom hydro e l e c t r i c  powe r f ac i l i t i e s  under  the 
Hydro-Firs t option maximi z e s  the us e of  the s e  fac i l i t ies  to  me e t  exp o r t  
l oads , whi l e  reduc ing t h e  amount o f  powe r supp l i e d  b y  Pac i f i c  No rthwe s t  
thermal genera t i on .  I n  years when abundant wat e r  s upp l ie s  al l ow large 
amount s  of  hydro produ c t ion ( es p e c i a l l y  early in the year ) ,  power f rom 
Nor thwe s t  coal fac i l i t ies  woul d  gene ral ly n o t  rece ive acces s . Even 
though capa c i ty may be ava i lab l e  l a t e r  in the year , coal-f ired generat ion 
could  no t recoup the earl i e r  l o s s e s  of  I n t e r t i e  s a l e s . In  add i t ion , the 
t o tal  amount of  exp o r t  s a l e s  made over the I n te r t i e  would be  reduc e d , 
be caus e the coal plan t s  cannot  f i l l  the Inte r t i e  comp l e tely  dur ing the 
l a t t e r  port i ons of  the year a f t e r  hydro s upp l ies  have been exhaus t e d .  
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Neverthe l e s s , this l o s s  of  Inter t i e  sales  is  re l a t ive l y  smal l ,  amount ing 
to l e s s  than 2 percent of Inte r t ie sal e s  under the P re-lAP Formula 
A l l o cat ion opt ion . Und e r  the Hydro-F i r s t  opt ion ( compared with the 
Pre-lAP Formula Al l ocat ion op t ion ) , hydro gene ra t ion i s  approximate ly  
2 percent g reate r ,  and coal  gene rat ion approxima t e ly 5 perc e n t  l e s s . The 
dec l ine in export  power sales  f rom the PNW assoc iated with the 
Hydro-First  opt ion resul t s  in s l igh t ly greater operat ion ( le s s  than 
2 percent ) of I SW re source s . In  C a l i f o rnia , the Hydro-Fi r s t  opt ion 
resul ts  in s l ight increase s  in o i l  and gas gene rat ion ( up to  3 percen t ) 
ove r  l eve l s  o ccur r ing under  the P re-lAP opt ion . E f f e c t s  on o ther types 
of  resources  in Cal i f o rnia are neg l igib l e . 

The Hydro-F i r s t  opt ion resul t s  in s l ight ly  improved proj e c te d  a i r  qua l ity 
a f t e r  1 988 in the analys is  in the Pac i f i c  Nor thwe s t , as coal gene rat ion 
is  reduced . Thi s  change is  no t s igni f icant however .  In Cal i f o rn ia and 
the Inland Southwes t ,  there is  very l i t t l e  d i f f e rence in pro j e c te d  a i r  
qua l i ty among the f o rmula  a l l ocat ion o p t i ons . Therma l plan t  water  
consumpt ion impacts  woul d no t change s ignif ican t l y  under  any of  the 
formula  a l l o cat ion o p t i ons . 

Analyses of  environmental  impacts  in B r i t i s h  Columb ia show that the 
Hydro-Firs t opt ion coul d a f f e c t  res ident f i sh produc t ion at the Columb ia 
R iver pro j e c t s  in Canada . Change s  in f l ows and reduced res e rvo i r  
e l evat ions at Libby , Mica , Arrow , Duncan , and Co rra L inn Dams could 
reduce the produc t ion of  Do l ly Varden , Ro cky Mountain whi t e f i s h , rainbow 
and lake t rout , and kokanee . 

Analysis  of e f f e c t s  on r e c reat ion and cul tural resources in the Columb ia 
R iver Bas in shows that the Hydro-F i r s t  opt ion wou l d  no t affec t thos e  
resources . 

Compared to the Pre-lAP Formula Al l ocat ion option , both  the P roposed 
Fo rmula Al l o cat ion and the Hydro-F i r s t  o p t i ons woul d  increase BPA 
revenue s .  Howeve r , impac ts  on re tai l  rates  woul d  be  negl ig ib le . 
Likewi s e , the e f f e c t  of  p o l icy al t e rnat ive s on retail  rates in Cal i f o rnia 
would be  negl ig ib l e . 

In B r i t ish  Co lumb ia , the Hydro-F i r s t  opt ion would  inc rease Be Hydro ' s  
secondary revenues s l ight ly . The Proposed  Formula Al l o ca t ion o p t ion 
would  have the oppo s i t e  e f f e c t .  I n  e i ther cas e , however ,  the impact  on 
BC re t a i l  e l e c t r i c  rates  woul d be  negl ig ib l e . 

2 . 3 . 3  LONG-TERM FIRM MARKETING 

The re are two ways to s e l l  powe r : on an as-avai lab l e  ( nonf i rm )  bas is , or  
on a f i rm bas is .  Trad i t iona l l y ,  the  Inter t ie has been  us ed  p rimar i l y  f o r  
"as ava i lab l e "  sales . Unde r  t h e  Near Te rm lAP , PNW u t i l i t ie s  o ther than 
BPA have been ab l e  to o f f e r  Cal if orn ia ut i l i t ies  f i rm con t rac t s  for  only  
the  dura t ion of  the Near  Term lAP . Long-term as sure d s e l ive ry for  the 
f i rm contrac ts  of Pac i f i c  Northwe s t  ut i l i t ie s  o ther than BPA , as we l l  as 
f i rm sales  by BPA , would  a l l ow Cal if ornia u t i l i t ie s  to plan on purchas ing 
Nor thwe s t  powe r and the reby d e f e r  capital  inves tment in new res ource s .  
Howeve r ,  p rovid ing f o r  l ong-t e rm as sured d e l iver i es by o ther  No rthwe s t  
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ut i l i ties  would  reduce BPA ' s  f l exib i l i ty 1n i t s  use o f  the I n t e r t i e . A 
number o f  a l t e rna t i ves f o r  analyz ing the e f f e c t  o f  assured a c c e s s  to the 
Intertie  has been cons idered . 

F i rs t ,  The I n t e r t i e  could  be  us ed p rimar i l y  11  f o r  sho r t-term Int e r t i e  
t ransac tions ( nonf i rm ene rgy s a l e s  and s ho r t - t e rm f i rm powe r s a l e s ) .  
Such sho rt-term s a l e s  are us e f ul p r imari l y  to d i s p lace  gene ra t ion by 
exis t ing , high var iab l e  cos t resources  in Cal i f o rn ia , rather than to 
d e f e r  deve l opment of new resour c e s . 

Second , l ong- t e rm f i rm s a l e s  ove r the Inte r t ie o f  power f rom BPA , would 
al low the s a l e  o f  sub s tan t ial  quant i t ies  o f  surplus res ources on a 
l ong-term bas i s  t o  Cal i f o rn i a . To the extent that BPA ' s  surplus is 
r e l iab l y  as sured for extended periods o f  t ime , Cal i f o rnia ut i l i t ie s  would  
be  ab le  to  use this  power to  d e f e r  cap i tal inves tment for  new resource s . 
Be cause such purchas e s  al low cap i tal  cos t s  and ope ra t ing c o s t s  to  be  
d i s p laced , BPA could exp e c t  to  r e c e ive higher  p r i c e s  for  t ransa c t i ons 
made with Cal i f o rnia und e r  l ong-t e rm cont rac ts than f o r  powe r s o l d  und e r  
s ho rt-term s po t  marke t-type arrangements . BPA c ou l d  a l s o  make F i rm 
Displacement s a l e s  to  Pac i f i c  Nor t hwe s t  ut i l i t ie s , ther eby enab l ing the 
s a l e  of surp lus No r thwes t  the rmal resources to Cal i f ornia . 

Long-term f i rm con t ra c t s  f r om ut i l i t ie s  o ther than BPA woul d require that 
BPA p rovide such ut i l i t ie s  assured d e l ivery f o r  the i r  f i rm arrangements . 
Unde r  the Near Term lAP , exc e p t  f o r  s a l e s  enab l e d  by a F i rm D i s p lacement 
purchase f rom BPA or o the r j o int ventur e s , assured d e l ivery f o r  l ong- t e rm 
powe r sal e s  i s  l imi t ed to the f i rm surp lus o f  each No r thwe s t  ut i l i ty ,  
inc luding BPA , f rom r e s ources  exi s t ing when the I n t e r i m  Near-Term lAP was 
impl emented , o r  1 . 8 t imes that  amount during c e r tain months o f  the year . 

The Near Term lAP does  not  a l l ow assured d e l ivery f o r  seasonal exchange s  
and l imi t s  assured d e l ivery f o r  capac i ty t rans a c t ions t o  e a c h  ut i l i ty ' s  
average annual s urplus ( or 1 . 8 t imes that amount in c e r ta in months ) .  

BPA i s  propos ing to  g rant o ther  ut i l i t ie s  800  MW o f  a s s u red  de l ivery f o r  
s easonal  exchanges and f i rm s a l e s  based o n  each ut i l i ty ' s  ave rage f i rm 
surplus . 

1 /  The "Ex i s t ing Cont rac t s "  case a l s o  inc l udes  a l imi t e d  numbe r  o f  f i rm 
cont rac t s  that e i ther  were in place  at  the t ime this  analys i s  was 
p repared c r  that BPA ant i c i pated  woul d  be con c l uded  by No rthwe s t  
I OU ' s  and t ransm i t ted  over non-Federal  por t i ons o f  the I n t e r t i e . A 
detai l ed des c r i p t i on of  the cont rac t s  mode l e d  f o r  each contra c t  
opt ion i s  p resented in Appendix B ,  Part  4 .  
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2 . 3 . 4  F INDI NGS ON ENVIRONMENTAL EFFECTS OF 
LONG-TERM FIRM MARKETING 

Long-term .  as opposed  to  sho r t - term . f i rm t rans a c t ions may af f e c t  the 
envi ronment in two d i s t inc t ways . Firs t . the l evel or shape of 
genera t ion by exis t ing and planned resour c e s  may change s omewhat . More  
impo rtant . the  l eve l o f  resources requi red to  s e rve l oad in b o th the  PNW 
and Cal i f o rnia may b e  reduced when the Int e r t i e  i s  used  f o r  l ong-term 
f i rm powe r sal e s . inc lud ing capac i ty and capac i ty / energy exchange 
t ransac t ions . 

BPA ' s  analys i s  found that l ong- t e rm sa l e s  would have a very sma l l  e f f e c t  
o n  l eve l s  o f  gene rat ion by exi s t ing and planned resources . In  the 
Nor thwe s t .  coal gene ra t ion and a s s o c iated air p o l l ution would b e  a f f e c t e d  
very s l ight ly . Increases o f  b e tween 5 and 1 0  percen t  o c cur in average 
ove rgenerat ion s p i l l . S ince this can be bene f i c ia l  to  migrat ing 
anadromous f i s h  it is not surp r i s ing that f i rm contra c ts appeared 
genera l ly t o  have a sma l l  bene f i c ial  e f f e c t  on anadromous f ish  survival . 

In Cal if o rnia , o i l  and gas gene rat i on would  increase s l igh t l y  in the 
Fed e ral  Market ing case in o rd e r  to p rovide the Nor thwe s t  with  exchange 
energy in the Nor thwe s t ' s  dry years . Fo r the Assured Del ivery Case . 
Cal i f o rnia o i l  and gas gene rat ion would d e c r ease s l ight l y .  

In  the I nland S outhwe s t .  higher c o s t  coal p l ants  whi c h  provide e conomy 
ene rgy t o  Cal i f o rnia respond to  changes in f i rm s a l e s  cond i t ions . 

The cho i c e  o f  f i rm s a l e s  cond i t ion has l i t t l e  pro j ec ted e f f ec t on Pac i f ic 
Northwe s t  a i r  qual ity . For Cal i f o rnia and the Inland S outhwes t .  Assured 
De l ivery shows s l ightly  b e t ter  pro j e c t e d  air qual i ty than e i ther  Exis t ing 
Contra c t s  or Fede ral Marke t ing af t e r  1 988 . a conse quence o f  an assumed 
f i rm s a l e  whi c h  resul ts  in a net f low o f  Pac i f i c  Nor thwe s t  power to 
Cal i f o rnia . S imi lar l y . As sured De l ivery would b e  the mo s t  l ikely  o f  the 
f irm s a l e s  c ondi t ions t o  resul t in reduc t ions o f  ent rainment at  
Cal i f o rnia genera t ing plan t s . 

Long-t e rm power s a l e s . inc lud ing capac i ty and capac i ty / energy exchange 
t ransac t i ons . change resource requi rement s  and . thus . change 
environmental  impa c ts a s s o c iated  with  new gene rat ing resources . In  the 
Nor thwe s t . at  Exis t ing Int e r t i e  capac i ty .  Federal Marke t ing f i rm s a l e s  
c ond i t ions are p r o j e c ted  t o  resul t in savings o f  8 5  MW o f  new resource s  
by 200 3 . whereas Assured De l ive ry i s  pro j ec ted  to resul t i n  t h e  n e e d  f o r  
1 3 1  MW o f  add i t ional resource s . Under  Fed e ral  Marke t ing f i rm s a l e s  
cond i t ions . re source savings a r e  p o s s i b l e  b ecause t h e  Northwe s t  can c ount 
on the ava i lab i l i ty o f  exchange energy f r om Ca l i f o rnia in d ry year s . and 
thus can avo id cons truc t ing add i t i onal re sourc e s . 
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In Cal i fo rnia , long-term f i rm t rans a c t ions should a l s o  lead to  resource 
sav ings . The exa c t  l eve l of savings i s  d i f f i cul t to  e s t imate , and wou l d  
depend o n  t h e  nature o f  the cont rac ts , Cal i f o rnia  u t i l i t ies  resource 
p l ans , dec is ions of  regulatory agen c i e s  regarding the deve lopment of  
Pub l i c Ut i l i t i e s  Regulatory P o l icy Ac t ( PURPA) Qual ifying Fac i l i t ies , and 
o ther factors  d i f f i cul t to predic t .  Howeve r , be cause Ca l i f o rnia 
ut i l i  ies would  be  ab l e  to plan on powe r f rom the PNW even in l ow P�� 
water  years , they wou l d  be  ab l e  to avo i d  acquir ing Cal i f ornia resour c e s  
to  provide the capa c i ty and energy ava i l ab l e  f rom the PNW . Thi s  should 
l ead to a smal l but s ign i f i cant cos t savings for C a l i f ornia u t i l i t ie s . 

2 . 3 . 5  EXTRAREGI ONAL ACC E S S  

Extraregional ut i l i t ies , inc l ud ing BC Hydro , current ly re c e ive access  t o  
the lnte r t ie o n l y  o n  an hourly  al l ocat i on bas i s  o r  through con t rac ts  
executed b e f ore the  S e p t embe r  1 984 imp l ementa t i on o f  the  Inte r im 
Near-Term lAP . Fur the rmo re , hour l y  a c c e s s  i s  res t r i c ted t o  pe r i ods when 
the capa c i ty of the I n t e r t i e  exceeds  the Pac i f i c  Nor thwes t ' s  s upp ly  o f  
surplus ene rgy avai lab l e  f o r  s a l e  to  Cal i fo rn i a  ( i . e . , Cond i t i on 3 o f  the 
Near Term lAP ) .  I f  such surplus capa c i ty exis ts , extraregional en t i t ies  
are provided access  only af ter  the requirements  o f  Nor thwe s t  u t i l i t ie s  
have been me t .  

The Proposed lAP s tates  that add i t ional f i rm o r  non f i rm access  f o r  powe r 
f rom ext raregional resources migh t b e  al l owe d ,  i f  the extraregional 
u t i l i ty we re to  agree to  par t i c ipate  more in  the Pac i f ic Nor thwes t ' s  
coordinated planning and operat ion o r  were to  agree to  provide o ther 
appropriate  cons idera t i on of  va l ue to  the Nor thwe s t .  No such agreement 
has ye t been reached wi th any extraregional ut i l i t y .  Be f o r e  any 
agreement could be imp l emented , BPA would  have to comp l e t e  al l nec e s sary 
environmental  analysis  and comp l y  wi th any appropr iate procedural 
requiremen t s . Canadian Extraregional ut i l i t ies  w i l l  not  b e  provided 
As sured De l ive ry unt i l  the I n t e r t i e  capac i ty is  rated at  approxima t e l y  
7 , 900  MW .  

P rovis ions of  t h e  P r o p o s e d  l A P  a r e  comparab l e  t o  the provi s i ons o f  the 
Near-Term lAP regarding a c c e s s  for extrareg i onal ut i l i t ies . The se 
provis ions were uphe l d  by the Ninth C i rcui t Cour t in Los Ange l e s  
Department of  Water  and Power v .  Bonnevi l l e Powe r Admini s t rat ion ( 1 98 5 ) .  
( See a l s o  Cal i fo rnia Ene rgy Comm i s s ion v .  Bonnevi l l e Powe r 
Adminis t ra t ion . )  The court  f ound tha t  Congress had intended the Inte r t i e  
t o  be  used f i r s t  f o r  surp l us f rom the Nor t hwe s t .  The C ourt  ruled that 
BPA is not required to grant a c c e s s  f o r  power f rom Canad ian re s ources . 
( See Chap t e r  1 . ) 

2 . 4  DESCR I P T I ON OF ALTERNAT IVE DEC I S I ON PACKAGES AND 
THE I R  POTENTIAL ENV I RONMENTAL EFFECTS 

The preceding s e c t ions have desc r ibed  a variety  o f  o p t i ons availab l e  to 
BPA . Thes e  inc l ude d e c i s ions r e l a t ing t o  Intert ie  expan s i on ,  f o rmula 
a l l ocat ion o f  hourly a c c e s s  to  the Inte r t i e  and l ong-term f i rm mark e t ing 
over the Inte r t ie . Such dec i s ions wi l l  no t be  made individua l l y ,  but  as  
an integrated package . The f o l l owing s e c t i ons desc r ib e  s everal 
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a l t e rna t ive "de c i s ion package s , "  p rovid ing an integrated eva l ua t ion of  
the  potent i a l  environmental  e f f e c t s of  a c t i ons BPA is  cons ider ing . The 
packages presented b e low represent  a b road range of reasonab l e  dec i s ion 
a l te rnat ive s . Reade r s  may a l s o  cons ider o the r a l te rna t ive d e c i s ion 
packages and the i r  envi ronmental  e f f e c t s  by drawing on the d i s cus s ions o f  
al te rna t ive capac i ty ,  f o rmula a l l o c a t i on and f i rm con t rac ts  opt ions i n  
t h i s  chap t e r  and in Chapter  4 .  Fo r each o f  the al terna te dec i s ion 
packages ,  the econom i c  impa c t  of  the changed var iab les  are shown . Each  
var iab l e  was eva l uated independen t l y  ( one at  a t ime ) and the r e f o re the 
bas e case f rom whi ch the impac t is  measured may change . The r e f o re , 
whe reve r a bene f i t  numbe r  is  shown , the correspond ing bas e is  a l s o  
ind i ca ted . Tab l e  2 . 1  shows the e l emen t s  and maj o r  environmental e f f e c ts 
o f  each dec is i on package . 

2 . 4 . 1 DEC I S I ON PACKAGE 1 :  NO ACT I ON 
( Exi s t ing Capac i ty ,  P re-lAP Formula A l locat ion , Exi s t ing C on t rac t s ) 

I f  BPA took no act ion , Int e r t i e  capac i ty would  remain a t  i t s  exi s t ing 
l evel ( approxima t e l y  5 , 200 MW) and , as d i s cussed in Chap t e r  1 ,  the 
Inte r t i e  would be  us ed e s s en t ia l ly on a non-a l l ocated bas is , exce p t  when 
the Exportab l e  Agreement was in  e f f ec t . Fo l l owing exp i rat i on of  the 
Expor tab l e  Agreement on January 1 ,  1 98 9 ,  access  would  be  pur e l y  on a 
non-a l l ocated bas is . Assured de l ivery wou l d  be  ava i lab l e  only f o r  
pre-exis t ing cont rac ts  or  con t ra c t s  ove r that port ion of  the Inte r t i e  not 
owned by BPA . There would  be  no new l ong- t e rm f i rm power or  capa c i ty or  
seasonal exchange con t racts  by Nor thwes t u t i l i t ies . Ac c e s s  on a 
s pot-marke t bas i s  would b e  ava i lab l e  to tho s e  u t i l i t ie s  conc l uding 
agreements  to  s e l l  power to  Cal if o rnia buyers . Th i s  c i rcums tance , 
comb ined w i th l im i t e d  Inte r t i e  capac i t y , would  res u l t  in impai rment of  
BPA ' s  access  to the  Inter t ie . Such  impai rmen t would l i ke ly  reduce the 
p r i c e  rece ived by BPA and o ther s e l l e r s , and would reduce the amoun t of 
powe r that BPA could s e l l .  I n  add i t ion , there would  be  no con t r o l l e d  
management of  a c c e s s  to the Inte r t i e  f o r  new resourc e s , ext raregional 
resourc e s , or  hydro res ource s  l ocated in pro tected  areas . 

Under t h i s  a l t e rnat ive , consump t ion of  gas and o i l  in Cal i fo rn i a  woul d  be  
about 6 78 , 000 Barre l s  o f  o i l  and 420  b i l l ion cub i c  feet  o f  gas . Coal 
consl�p t ion wou ld  be  about 15  mi l l ion tons in the Nor t hwe s t  and 
24 . 4  mi l l ion tons in the Inland Southwe s t .  This  opt i on woul d  resul t in 
approxima t e l y  600 ave rage MW of overgenerat ion s p i l l  dur ing the Apr i l 
through Augus t period , a c r i t i ca l  t ime f o r  downs t ream migra t ion of  
j uveni l e  anadromous f i s h .  The probab i l i ty of  be ing unab l e  to  coord inate  
fal l and s p r ing f lows to  perm i t  suc c e s s f ul spawning and emergence of  
anadromous f i sh in  the Hanf o rd Reach would  be  0 . 3 1 .  

The No Act ion case would  b e  expe c t ed to resul t in  deve l opment o f  
approxima t e l y  6 5 0  MW o f  cons e rva t ion,  1 , 000  MW o f  nuc l ear and 1 25 MW o f  
smal l hydroe l e c t r i c  r e s ourc e s --a t o tal  o f  about 1 , 800 MW o f  new resourc e s  
by 200 3 . 

Overal l e c onomi c bene f i ts of  the use of  the Int e r t ie through the year 
2030 under the cond i t ions of  the No Ac t ion package would  be approxima t e ly 
$ 1 5 . 3  b i l l ion ( 1 9 8 7  net  present val ue ) .  
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2 . 4 . 2  DEC I S I ON PACKAGE NO . 2 :  PRO P O S ED ACT I ONS -----

( Maximum Capac i ty ,  Proposed  Fo rmula A l l o cat ion , As sured De l ive ry ) 

The propo s e d  ac t i ons woul d  inc l ude par t i c ipat ion in upgrad ing Inte r t i e  
fac i l i t ies  to  a Maximum capac i ty l eve l o f  7 , 900  MW ( comp l e t ing bo th  the 
DC Te rminal Expans i on and Thi rd AC / C OTP proj e c t s ) and adop t ing the 
f o rmul a  a l l o cat ion and f i rm s a l e s  prov i s ions set f o r th in the P roposed  
lAP ( s ee Chapter  5 :  P roposed  Long-Term Inte r t ie Acc e s s  P o l i cy ) .  
Dec i s i on Package No . 2 represents  the Admin i s t ra to r ' s  proposa l . I n  
gene ral , powe r f rom new res our c e s  would  be  a l l owed o n  the I n te r t ie only 
on an hourly bas i s  o r  t o  sus t a in assured d e l ive ry c on t ra c t s  p revious ly 
es tab l ished on the bas is  o f  cur rent ly exi s t ing f i rm s urp l us e s . Howeve r ,  
in order  to ensure pro t e c t ion o f  the Admin i s trator ' s  e f f or t s  t o  enhance 
the f ish  and wi l d l i f e  resources  of the C o l ��b ia River Bas in , the 
a l locat ion o f  any ut i l i ty c ons t ruc t ing a new hydro e l e c t r i c  r e s ource in  an 
area des ignated as "pro t e c t e d "  wi l l  be decreas ed  by the gene rat ing 
capab i l i ty o f  that resour c e . The same provis ion would  app ly to add i t ions 
t o  exi s t ing hydro e l e c t r i c  re sources . 

Largely as a resul t o f  the proposed  capac i ty increas e ,  ave rage annual 
sales  f rom the Nor thwe s t  t o  Cal i f o rnia woul d  be  approxima t e l y  1 23 to  
1 35 percent 1 /  o f  the leve l ant i c ipated under  the No  A c t ion case . This  
f igure is  based  on  fore cas ted  s a l e s  for  s tudy years 1 9 9 3 , 1 9 9 8 , and 
200 3 . Year 1 988  was exc l uded f rom this cal culat ion b e caus e ne i the r o f  
the proposed capa c i ty expans ions would  be  operat iona l a t  tha t  t ime . 

The maj or environmental e f f e c t  o f  this d e c i s ion package in C a l i f o rnia 
would  be improvement o f  air  qua l i ty s l igh t ly in b o th southern and 
north/ central Cal if ornia . I n  the Nor thwe s t ,  changes in hydro e l e c t r i c 
operat ions are pro j e c ted  to  have smal l negat ive e f f e c t s  on some 
anadromous and res ident f ish  s to cks . Howeve r ,  BPA f unded measures wi l l  
b e  undertaken to mi t igate e f f e c t s  on res i dent f ish  a t  Hungry Horse  
r e s e rvo ir and f ish  and wi l d l i f e  p ro t e c t i on features o f  the P r o p o s e d  lAP 
should d i s c ourage c on s t ruc t i on o f  new and expan s i on o f  exi s t ing 
non-Federal hydroe l e c t r i c  f ac i l i t ie s  that could  interfere  w i t h  the goa l s  
o f  the Co lumb ia Rive r Bas in F i s h  and W i l d l i f e  P r o g ram and unde rmine BPA 
inve s tments . 

Cul tural resources  would  be  s ub j e c t  to  s l ight ly higher adve r s e  e f f e c t s  
f rom wave eros ion , wou l d  be  s l ight ly l e s s  vulne rab le  t o  vandal i sm ( due t o  
d e c reased s i t e  acc e s s ib i l i ty resul t ing f rom higher summe r r e s e rvo i r  
e levat ions ) than under  t h e  N o  Ac t ion case . No appre c iabl e  d i f f e rences  
o c cur be tween the No Ac t ion and P roposed  A c t ion cases  with  regard to  
r e creat ion or  irrigat i on . The P roposed  package would  s l ight ly  rai s e  
ove ra l l  deve l opment o f  new resources  in the Nor thwe s t  and d e c r ease 
deve lopment  in both  Ca l i f o rnia and the Inland S outhwe s t  c ompar e d  wi th the 
No A c t ion cas e .  

1 /  The level o f  e f f e c t  i s  indi ca t e d  a s  a range be twe en the resul t s  f o r  
the Assured De l ivery o p t ion and re sul t s  f o r  As sured De l ivery 
A l t e rnat ives ijl , ij2 , and ij3 . The l a t t e r  a l te rnat ives incorporate  
higher l evel s  o f  s easonal exchange s  in p lace  o f  the capa c i ty / ene rgy 
exchanges in the bas i c  As sured De l ivery o p t i on .  
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Emi s s ions and coal consump t ion by exi s t ing Northwe s t  PNW c oal  p l an t s  
would  increase s l igh t l y  w i t h  this  o p t i on .  Overal l ,  the n e e d  f o r  new 
No rthwe s t  r e s ources b etween 1 98 8  and 2003 would  be approxima t e l y  
7 to  3 1  percen t  highe r ,  depending o n  f i rm contrac t conf igurat ions , und e r  
t h e  propo s e d  than under  t h e  n o  a c t ion package . Although t h e  exchange 
contra c t s  inc luded in the Assured Del ivery cases  reduce the need f o r  
deve lopment of  Northwe s t  resourc e s , t h e s e  reduc t ions a r e  more than 
o f f s e t , and to varying degrees , by the power sales  contrac t s  inc l uded . 
The r e s ourc e  needs would  b e  f i l led  primari ly with  nuc l ear power and 
conse rvat ion , along wi th a smal l amount of hydro deve l opment .  1/ 

Increas ing the capac i ty of the Inter t ie gains about $ 2  b i l l ion in 
b enef i t s  r e l a t ive t o  the Exi s t ing capac i ty ,  Propos ed Formula A l l ocat ion , 
Assured De l ivery s c enar i o . Increas ing the f irm contrac t s  f rom the 
Maximum capac i ty , P roposed Formula Al locat ion , Exis t ing Contrac t s  
s c enar io gains about $800 m i l l ion . The Proposed Formula Al locat ion 
opt ion r e l a t ive to  the corre s ponding P re-lAP opt ion s hows benef i t s  
reduced b y  about $ 5 0  m i l l ion . 

2 . 4 . 3  DEC I S ION PACKAGE NO . 3 
( Exi s t ing Capac i t y ,  P roposed Formula A l l ocation , As sured Del ive ry )  

I f , ne i ther the Termina l  Expan s i on nor the Third AC / COTP proj e c t s  i s  
comp l e te d , BPA could s t i l l  cho o s e  t o  impl ement a Long-Term lAP . Dec i s i on 
Package No . 3 i s  intended to  add r e s s  this  po ten t ial  c i rcums tan c e . In  
this  al t ernat ive , BPA would  not  par t ic ipa te in upgrading the I n t e r t i e , 
but would impl ement the Long-Term lAP as  con tained in Chapt e r  5 .  
Assumpt ions concern ing f o rmula a l l o cat ion and long- t e rm f i rm marke t ing 
are , theref ore , the same as f o r  Package No . 2 .  

Exp o r t  sal e s  f rom the Northwe s t  t o  Cal if o rn ia woul d  average f rom 
approxima t e l y  1 to  7 percent higher under  Package No . 3 than und e r  the No 
Ac t ion case during the s tudy year s . The envi ronmental e f f e c t s  of Package 
No . 3 r e lat ive to the No Ac t ion case wou l d  d i f f e r  p r ima r i l y  w i t h  regard 
to  overgenera t i on s p i l l  and , to  a l e s s er ext ent , consumpt i on of 
nonrenewab l e  resour c e s . Overgenera t ion s p i l l  woul d b e  4 to  1 0  percent 
grea t e r  under  Package No . 3 t han under  the No Ac t ion case . Coal 
consump t ion in the Pac i f i c  Nor thwes t and related  land d i s turban c e  would  
b e  e s s en t ial ly  the  same as  f o r  the No  Act i on cas e . Coal consump t ion in 
the Inland Southwes t  would be  l e s s  than 1 percen t  l ower t han und e r  the No 
Ac t ion cas e .  Consump t ion of gas and o i l  in Cal i fornia woul d b e  
e s s en t ia l ly the same a s  the No Ac t i on c as e . Deve lopment of  new Pac i f i c  
Nor t hwe s t  r e s ourc e s  woul d para l l e l  that exhib i ted  f o r  the Proposal . 

1 /  The res ourc e  s tack used  f o r  BPA ' s  1 9 8 7  Resour c e  S t rategy contains 9 24 
average MW o f  generat ing resources  ( cons i s t ing of  sma l l  hydro , 
imp o r t s  and combus t ion turb ine s ) and a po tent ial f o r  1 , 3 9 2  average MW 
o f  cons erva t ion . Howeve r , the resource s tack used to  model  new 
r e s ource s  f o r  the IDU analyses  d i d  not inc lude c ombus t ion turbines o r  
l ong- t e rm impor t s  and a s s umed avai lab i l i ty o f  only 8 1 5  MW o f  
conservat ion b y  the end of  the s tudy p e r iod . I f  the Resource 
S t rategy resource s tack were used in the I DU analys e s , l e s s  nuc l ear 
devel opment would  be ind i cated  and it would  b e  d e f e rred  to  l a t e r  in 
the s tudy p e r iod . 
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The Assured De l ive ry ( 40 0  MW )  fea ture o f  this  case would provide 
approxima t e l y  $ 6 5 0  mi l l ion in ne t bene f i t s above a s c enar i o  wh i c h  would 
include Exi s t ing capa c i t y ,  Proposed Fo rmula Al l ocat ion , and Exi s t ing 
Contrac ts . The Proposed  Formula Al l ocat ion r e l a t ive to  the corres pond ing 
Pre-lAP o p t ion shows bene f i t s  reduced by about $ 5 0  mi l l ion . 

2 . 4 . 4  DEC I S ION PACKAGE NO . 4 -�--�- - -- - - - ---- ---- --- -� 

(DC Upgrade , Proposed Formula Al l o c a t i on , As sured De l ivery )  

I n  this  a l t e rnat ive , BPA wou l d  par t i c ipa te in upgrading the I n t e r t i e  w i t h  
the D C  Terminal Expans ion pro j e c t  a l one . I t  would  a l s o  imp l ement the 
Long Term lAP provis ions out l ined in Chap ter 5 .  

This  a l ternat ive woul d  r e s u l t  in average Pac i f i c  Nor thwe s t  s a l e s  leve l s  
f o r  1 99 3 ,  1 9 98  and 200 3 approxima t e l y  1 2  to  2 1  percent above the l eve l 
under the No Act i on cas e . Ove rgenerat ion spi l l  would  b e  only about 
6 5  percent o f  that for  the No Ac t ion cas e . Coal c onsump t ion in the 
No rthwe s t  and related land d i s turbance would  be  about 4 percent mo re than 
f o r  the No Ac t i on case . O i l  and gas consump t ion in Cal i f o rn ia would  b e  
about 4 percent l ower . Coal consump t ion i n  the Inland Southwe s t  would  
decrease by l e s s  than 1 percent . Deve l opment o f  new  resources in  the 
Pac i f ic Nor thwes t wou l d  f o l l ow the same pat tern as for  BPA ' s  proposal  
( about 7 percent mo re than f o r  the No Ac t ion cas e ) .  The add i t ion o f  the 
DC Upgrade would resul t in a net  benef i t  o f  about $ 1 b i l l ion  and the use  
of  the Int e r t i e  for  Assured Del ivery would  add  approxima t e ly $ 700 mi l l i on 
in bene f i t s  re lat ive t o  a ( DC Upgrade , P roposed  Formula  Al l o ca t i on )  
Exis t ing Cont rac t s  s c enar i o . 

2 . 4 . 5  DEC I S I ON PACKAGE NO . 5 
( DC Upgrade , P roposed  Formula Al l o ca t i on ,  Federal Marke t ing ) 

Thi s  dec i s i on package as sumes comp l e t ion o f  the DC Terminal Expans ion 
Pro j ec t , but no t the Thi rd AC Int e r t ie . It a l s o  assumes adop t i on of  the 
Proposed Long Te rm lAP , with one s igni f i cant excep t ion : BPA wou l d  no t 
o f f e r  assured d e l ive ry to  o ther I n t e r t i e  us ers , a l t hough i t  would make 
f i rm sales  of BPA ' s  f i rm surplus energy and capac i ty over the Inte r t i e . 

Under Package No . 5 Pac i f i c  Nor thwe s t  f i rm expor t  s a l e s  would  increas e by 
approxima t e l y  9 percen t , r e l a t ive t o  the No Act ion case . Overgenerat ion 
woul d  be  approxima t e l y  40  percen t  l ess , Northwe s t  coal  consump t ion 
s l ig h t l y  highe r ,  and gas and o i l  us e in Cal i f o rnia and coal  consumpt ion 
in the Inland Southwe s t  s l ight ly  l ower than in the No A c t ion case . The 
need f o r  new resources i s  about 1 0 0  MW l e s s  by 200 3  than unde r  the No 
Ac t i on cas e , larg e l y  due to the capaci ty/ energy exchange contra c t s  
inc l uded i n  t h e  Federal Marke t ing Cont rac ts  o p t ion . The b ene f i t s  o f  the 
DC Upgrade would  be  approxima t e l y  $ 9 5 0  mi l l i on re lat ive to  the Exi s t ing 
Inte r t i e , P ropo s e d  Formul a Al l o ca t ion , Federal Mark e t ing contra c t s  
s c enar i o . The bene f i t s  o f  the long-term contrac t s  would  be  approxima t e l y  
$ 6 0 0  mi l l ion re l a t ive to  the D C  Upgrade , P roposed Fo rmula A l l o cat i on ,  
Exis t ing Contracts s c enar io . 
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2 . 4 . 6  DEC I S ION PACKAGE NO . 6 
(Maximum Capac i ty ,  Hydro-Firs t Fo rmula Al location , As sured Del ive ry )  

I n  this a l t e rnat ive , BPA would par t i c ipate in upgrading the Inter t i e  to 
Maximum capa c i ty ,  and , in add i t ion , wou l d  impl ement the Long-Term lAP 
provi s ions outl ined in Chapter  5 ,  with one exception . The f o rmula 
al l o cat ion o p t ion would  b e  the Hydro-F i r s t  a l ternat ive . 

This Package woul d resul t in virtua l ly the same leve l of  Pac i f i c  
Nor thwe s t  export  sal e s  and overgene rat ion a s  Package No . 2 .  Other 
environmental e f f e c t s  of  the s e  two cas e s , inc luding the need for new 
resources , woul d  be  roughly the same . The e c onomic e f f ec t s  woul d b e  
s imilar to  BPA ' s  proposal except  that adopt i on o f  t h e  Hydro-First  f o rmul a  
a l l o cat ion would  reduce bene f i ts b y  about $ 1 0  m i l l ion l e s s  than is  the 
case for the P roposed  f o rmula a l l o ca t i on .  

2 . 4 . 7  DEC I S ION PACKAGE NO . 7 
(Maximum Capac i ty ,  P re- lAP Fo rmula Al l o c a t i on ,  Assured De l ive ry )  

Package No . 7 would  resul t in maximum expan s i on o f  Intertie  capac i ty and 
would  provide as sured del ivery on a f irs t-come , f irs t-s e rved bas is . 
Impa c t s  would  be  comparab l e  to thos e  under  Package No . 2 in a l l  res pec ts  
except  that the P re - lAP f o rmula a l l o cat ion would  increase economi c  
bene f i t s  by about $ 5 0  mi l l ion over tho s e  under  t h e  P roposed formul a  
a l l o c a t ion . 

2 . 5  EFFECTS OF ACCESS  COND I T I ONS ON NEW RESOURCES 

BPA mus t dec ide about the kind of  In t e r t ie acc e s s  to be  g ranted to new 
(as opposed to  exis t ing ) resource s . Two types of  access for new 
resource s  are under  c onsideration . 

F i rm Sales  From New Resources to  Sus tain E s tab l ished Firm Contrac ts . BPA 
is propos ing to  l imi t assured del ivery to ene rgy f rom exi s t ing resource s  
exc e p t  ins o far as  new resources a r e  needed to  maintain service t o  
e s tab l ished f irm exp o r t  c on t rac t s . This would  prec lude the deve l o pment 
of resources  in the No rthwe s t  f o r  the purpos e s  of increas ing the amoun t 
o f  f irm power exported  by the region . 

Unre s t r ic ted  Acc e s s  f o r  Firm Power From New Resources . I f  BPA were to  
grant o ther u t i l i t ie s  unre s t ri c ted assured a c c e s s  f o r  power f rom new 
resour c e s , resources  that could  be  deve l oped f o r  f i rm s e rvice at  a l ower 
c o s t  in the Northwe s t  than in Cal i f ornia could be  used  to  d i s place  the 
c ons t ruc t ion of new r e s ourc e s  in Cal i fornia . This o p t ion should resul t 
in s i gn i f icant deve l o pment o f  Nor thwe s t  resources f o r  service to  
Cal i f o rnia l oads , b ecause s ome new sma l l hydro and o ther res ource 
deve l opment may c o s t  l e s s  in the Nor thwe s t  than in Cal i f ornia . 
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Tabl e 2 . 1  

SUMMA R Y  O F  MAJ O R  D E C I S I ON E L EMENTS  AND ENVI RONMENTAL E F F E C T S  
Deci s i on Pac kages 

P F EXB P RMXA P R EXA PRDCA P R D C F  H FMXA P F MXA 
Pil(;kil9� NQ . Pil(;k ilge NQ . 2 Pil(;kil9� NQ . 3 Pil(;kil9� NQ . 4 Pil(;kil9� NQ . 5 Pil!,;kil9� NQ . Q Pil(; kil9� N o .  7 

No A c t i o n P ro po s a l  No Expan s i on D C /A s s u red D C / P ro p o s e d  Hyd ro- P re - I A P /  
P roposa 1 D e l i v e ry Fed . Ma r k e t i n g F i  r s t i P roposal  P ro p o s al 

I .  D e c i s i Qn E l emen t s  

A .  I n t e r t i e Capa c i ty  5 , 20 0  MW 7 , 90 0  MW 5 , 20 0  MW 6 , 30 0  MW 6 , 300 MW 7 , 90 0  MW 7 , 90 0  MW 

B .  F o rm u l  a P re-lAP  P ro p o s e d  P ro p o s e d  P ro p o s ed P r o p o s e d  Hy d ro- F i  r s t  P re- l A P  
Al l o c a t i o n O p t i o n  

C .  L o n g  T e rm F i rm Ex i s t i n g  E x i s t i n g  c o n t ra c t s ; Same as 2 Same a s  2 E x i s t i n g  c o n t ra c t s  Same as  2 S ame a s  2 
C o n t r a c t s  C o n t ra c t  ad d i t i o n al F e d e ral  wi t h  add i t i onal  

Level s ma r k e t i n g  a n d  F e d e ral ma r k e t i n g .  
a s s u red d e l i v e ry No a s s u red 

N d e l i v e r y . I 
1'0 
_ .... 

D .  A c c e s s  f o r  New No R e s t r i c t i o n s  A c c e s s  fo r new S ame as  2 Same as 2 Same as 2 Same as 2 Same a s  1 

R e s o u r c e s  regi o nal  r e s o u r c e s  
n e e d e d  to  s u p p o r t  
a s s u red d e l i v e ry 

( ex c e p t  hyd ro l o c a t e d  
i n  P ro t e c ted A reas ) 

E .  Ex t ra r e g i  o n a l  No R e s t r i c t i o n s  No n f i rm a c c e s s  Same as  2 Same as 2 Same as 2 Same as 2 S ame as 1 
A c c e s s  i n  C o n d i t i on 3 o n l y 

F .  F i s h  and  W i l d l i f e No P ro te c t i o n R e d u ced a c c e s s  f o r  Same a s  2 Same a s  2 Same as 2 Same as 2 Same a s  1 
P ro te c t i o n  F e at u re s  n e w  h y d ro wi t h i n 

" P ro t e c t ed A reas . "  
A p p l i e s t o  ad d i t i on s  
to  e x i s t i n g 

r e s o u r ce s . 



Tabl e 2 . 1  ( C o n t i n u e d ) 

SUMMARY O F  MAJ O R  DEC I S I O N  E L EMENTS AND ENV I RONMENTAL E F F E C T S  

Dec i s i on Pac kages 

P F EXB P R MXA P R EXA P R DCA P R D C F  H F MXA P F MXA 

PSl� kSlge NQ . PSll:kSlge NQ . 2 PSll:kilge NQ . 3 PSll:kSlge NQ . 4 PSl� kSlge NQ . 5 PSl>; kSlge NQ . Q Piil>; kSlge NQ . 7 

No A c t i o n P ro p o s a l  No E x p a n s i on DC/A s s u red Dc/P roposed  H y d ro- P re - I A P /  
P ro p o s a l  D e l i v e ry Fed . M a r k e t i n g F i  r s t / P ro p o s a l  P roposa  1 

I I . E n v i rQnmentSll E f fe>;ts 

A .  I nterti e Siill es ( aMW ) 
1 988 3 , 0 54 3 , 1 0 2-3 , 1 64 3 , 1 0 2-3 , 1 24 3 , 1 0 2-3 , 1 24 3 , 082 3 , 046 3 , 086 

1 993 2 , 798 3 , 249-3 , 388 2 , 789-2 , 9 1 6  3 , 049-3 , 1 35 3 , 0 1 6  3 , 227  3 , 2 3 9  

1 9 98 2 , 868 3 , 62 1 -4 , 026 2 , 926-3 , 224 3 , 262-3 , 60 1  3 , 1 1 4 3 , 60 1  3 , 6 24 

2 0 0 3  2 , 89 5  3 , 657-4 , 09 3  2 , 9 56-3 , 245 3 , 298-3 , 644 3 , 1 8 3  3 , 648 3 , 66 9  

B .  R i v e r  QR� riilti Qn s 
1 .  S�stem Re f i l l  8 5 . 7  8 5 . 6-85 . 8  8 5 . 4-85 . 9  8 5 . 4-8 5 . 9  8 5 . 6  8 5 . 8  8 5 . 8  

P roba b i l i ty o f  
J u l  y r e f i  1 1  ( % )  

N 
Av e .  o f  20 y e a r s  

I 
N 

2 .  Qve rgene rSlti o n  N 296 1 0 3 - 1 1 0  308-329 1 87-202 1 78 9 9  1 0 1  

( MW )  
A v e rage A n n u al 
O v e r  20 y e a r s  

C .  R e c reSlti Qn 8 7 . 0  87 . 2  87 . 2-87 . 3  8 7 . 2-87 . 3  8 7 . 1  8 7 . 2  87 . 2  

S e a s o n a  1 R e c  rea t i o n 
I n d e x  f o r  L i b b y  
( av e rage o f  4 y e a r s  
s t ud i ed . )  

D .  I r r i giilt i Qn 82 . 0  82 . 0  82 . 0  82 . 0  8 2 . 0  8 2 . 0  82 . 0  

P ro b a b i l i ty o f  
b e i n g  at  o r  a b o v e  
1 , 240  f t . at  G ra n d  
C o u l e e  a t  t h e  e n d  
o f  May (% )  ( av e .  
o f  4 y rs . s t ud i ed )  



Tabl e 2 . 1  ( C on t i n u e d ) 

SUMMARY O F  MAJ O R  D EC I S I ON E L EM E N T S  AND ENV I RONMENTAL E F F E C T S  
Dec i s i o n Pac kages 

P F EXB P R MXA P R EXA PRDCA PRDC F H FMXA P F MXA 
Pa(;kilge NQ . Pil(; k age NQ . 2 Pil!:: kilge NQ . :3 Pil(;kilge NQ . 4 Pil(;kilge NQ . 5 Pa(; kage NQ . 6 Pilc kilge NQ . 7 

No A c t i on P ro p o s a  1 No E x p an s i o n  D C /A s s u red  DC/ P ro p o s e d Hyd ro- P re - I A P /  
P r o p o s a  1 D e l i ve ry F e d . Ma r k e t i n g F i  r s t / P r o p o s a l  P ro p o s al 

E .  C!.!l tural Re�Q!! rhes 
1 .  Wilve E ros i Qn B a s e  2 . 2  to  3 .  1 3 . 1  t o  3 . 2  3 . 1  t o  3 . 2  2 . 5  2 . 6  2 . 7  

Mean wave C a s e  
e ro s  i o n  i n d e x  
f o r  L i b by- % 
C h a n g e  f rom B a s e  
( Av e . o f  4 y e a r s  
s t u d i ed )  

2 .  S i te  A c c e s� i - B a s e  -0 . 9  t o  - 1 . 5  - 1 . 6  t o  - 1 . 7  - 1 . 6  -0 . 4  - 1 . 3  - 1 . 4  

l:>iJi.t.Y. C a s e  
M e a n  s i t e 

N a c c e s s i  b i  1 i ty  
I 

i n d e x  f o r  N 
(;.) L i bby- % 

c h a n g e  f rom B a s e  
( Av e . o f  4 y e a r s  
s t u d i ed )  

F .  PNW F i s h  

1 .  S p r i n g t i me f l ows 1 43 . 8  1 44 . 5  1 44 . 6  1 44 . 3  1 43 . 9  1 44 . 1  1 44 . 2  

( K C F S )  
( P r i e s t  Ra p i d s  
A p r . -J u n e  av e .  
f o r  4 s t u d y  
y ea r s , n o  
c h a n g e s  a t  
Lower G r an i t e )  

2 .  S p i  l l -av e rage 6 0 6  1 34 644 374 3 3 5  1 2 6 1 3 0 

o v e r g e n e rat i o n 
s p  i l l  ( MW )  f o  r 

A p r i  1 t h ro u g h  
A u g u s t  p e r i o d  f o r  

1 99 3 , 1 998 , 2 0 0 3  



1'0 
I 1'0 

..;::. 

3 .  J u v en i l e  
Anad romo u s  

M i  g r a n t  s u rv i  v a l  

4 .  H a n f o rd R e a c h  
s pawn i n g a n d  
emerge n c e  
( pe rc e n t )  ( C h a n c e  
o f  f a i l i n g t o  
c o o rd i n a t e  fal l 
& s p r i  n g  f l  ows 
based  on al l 20 
c o n t ra c t  years ) 

5 .  R e s i d e n t  f i s h :  
S t reams -
Fl ows c h a n g e  
bel ow L i b b y  
a n d  at  
Co l umb i a Fa l l s  

P F EXB 
Package No . 

No A c t i o n 

B a s e  

3 1 . 0  
( Ba s e ) 

B a s e  

Tabl e 2 . 1 ( Co n t i n u e d ) 

S UMMARY O F  MAJOR D EC I S ION E L EMENTS AND ENV I RONMENTA L E F F E C T S  
De c i s i on Pac kages 

PRMXA 
Package No . 2 

P ro p o s a l  

PREXA 
Package No . 3 
No E x pan s i on 

P roposal  

P R D CA 

Pac kage No . 4 
D C /As s u red 

Del i v e ry 

No s i g n i f i c a n t  i mp a c t  No s i gn i f i c a n t  No s i gn i f i c a n t  
( re q u i res  c u r re n t l y i mp a c t  ( Re q u i res i mp a c t  ( E x c e p t  n o t  
p l a n n e d  f i s h  b y pa s s  c u r re n t l y  d e p e n d e n t  o n  
i mp roveme n t s  a t  al l p l anned  f i s h i mp roved b y p a s s  a t  
p roj e c t s  e x c e p t  I c e i mp ro v eme n t s  a t  Lower G ra n i t e and  
Harbor  and  B o n n ev i l l e  M i d-Co l umb i a  L i t t l e Goose . )  

29 . 6  
( n o s i gn i f i c a n t  
c h a n g e . )  

No s i g n i f i c a n t  
c h a n ge 

d ams . 

30 . 0  
( n o s i gn i f i ca n t  
c h a n ge . ) 

Same as 2 

2 9 . 6  
( n o s i g n i f i c a n t  
c h a n ge . ) 

S ame as 2 

PR D C F  
Pac kage No . 5 

D C / P ro po s e d  
Fed . Ma r k e t i n g 

No s i g n i f i c a n t  
i mp a c t  ( E x c e p t  n o t  
d e p e n d e n t  o n  
i mp roved b y p a s s  at  
Lower G ra n i t e and 
L i t t l e  Goose . )  

30 . 4  
( n o s i g n i f i c a n t  
c h a n ge . ) 

S ame as 2 

H FMXA 

Package No . 6 

Hyd ro-
Fi r s t / P ro p o s a l  

P FMXA 
Package No . 7 

P re-IAP/  
P ro p o s a l  

No s i gn i f i c a n t  No s i g n i f i 
i mp a c t  ( R e q u i res c a n t  i mp a c t  
c u r re n t l y p l a n n e d  ( R e q u i res  
f i s h  b y p a s s  c u r r e n t l y 
i mp rovemen t s  at p l a n n e d  f i s h  

al l p roj e c t s  i mp roveme n t s  
e x c e p t  I c e at al l 
H a r b o r and 
B o n n ev i l l e . )  

2 9 . 2  
( n o s i g n i f i cant  
c h a n ge . ) 

Same as 2 

p roj e c t s  
e x c e p t  I c e 
H a r b o r and  
B o n n ev i l l e . } 

29 . 3  
( n o 
s i g n i f i c a n t  
c h ange . )  

S ame as  2 



rv 
1 

f\.) 
(J1 

6 .  Re s i d e n t  f i s h :  
R e s e rvo i r s 
Max i mu m  mo n t h l y 
average 
d e c re a s e  i n  
el evat i o n ( f e e t ) 
a t  H u n g ry H o r s e  
S e p t . ,  O c t . , 
Nov . f o r  
4 s t u d y  y e a r s  

G .  F u e l  U s e  ( A n n u a l  
A v e r age o f  4 s t u d y  
y e a r s ) 

1 .  PNW L a n d  
D i s t u r b a n c e  
( a c r e s ) 

2 .  PNW C o al 
C o n s u m p t i o n 

( 1 0 0 0  to n s ) 

3 .  CA O i  1 c o n s ump
t i o n ( 1 0 0 0  B b l s )  

4 .  CA Gas  c o n s ump
t i o n ( 1 0 0 0  G c f )  

5 .  I SW C o al c o n 
s ump t i o n  

( 1 0 0 0  to n s )  

P F EXB 

Pac k age No . 

No A c t i o n 

B a s e  

6 5 0  

1 5 , 0 38 

6 7 8  

4 2 0  

24 , 3 5 9  

T a b l e 2 . 1  ( C o n t i n u ed ) 

SUMMARY O F  MAJ O R  D EC I S I ON E L E M E N T S AND ENV I R O N M E N T A L  E F F E C T S  
De c i s i o n P a c k aqe s 

P R MXA 

P a c k age No . 2  

P ro p o s al 

4 . 5  

( Po t e n t i al l y  
s i g n i f i c a n t  i mpa c t s  
at  H u n g r y H o r s e  o n l y )  

694 

1 6 , 0 1 7  

630 

3 9 0  

2 3 , 998 

PR EXA 

P a c k age No . 3 

No E x pan s i on 
P r o p o s al 

4 . 2  

( Po t e n t i al l y  
s i gn i f i c a n t  

i mp a c t s  a t  
H u n g r y  H o r s e  

on  1 y )  

648 

1 5 , 0 2 0  

6 7 4  

4 1 7  

2 4 , 2 9 1  

P RDCA 
Pac k age N o . 4 

DC/A s s u r e d  
Del i v e r y  

4 . 3  

( P o t e n t  i a l l y 
s i gn i f i c a n t  i mp a c t s  
at H u n g ry H o r s e  

o n l y )  

6 7 6  

1 5 , 5 7 0  

6 5 0  

4 0 2  

2 4 , 1 7 9 

P R D C F  
Pa c kage N o . 5 

D C / P ro p o s e d  
Fed . Ma r k e t i n g 

5 . 0  

( P o t e n t i a l l y  
s i g n i f i c a n t  i mp a c t s  
at  H u n g ry Ho r s e  
on  1 y )  

6 7 4  

1 5 , 5 2 5  

6 J 7  

4 0 7  

24 , 2 6 2  

H F MXA 

P a c k a�_6_ 

H y d ro-
Fi r s t i P ro p o s a l  

4 . 7  

( P o t e n t i al l y  
s i gn i f i c a n t  
i mp a c t s  a t  
H u n g ry H o r s e  
on  1 y )  

688 

1 5 , 9 1 8  

628 

389 

{ 'l , O O b  

P F MXA 

Pac k age No . 7_ 
P re - l A P !  
P r o p o s a l  

4 . 7  

( P o t e n t i a l l y  
s i g n i f i c a n l 
i mp a c t s  at  
H u n g ry 
Ho rse  o n l y )  

688 

1 5 , 9 l 8 

b 2 9  

, 9 0  

tt i , O O ') 



N 
I 

N 
m 

P F EXB 
PQc kQge No . 

No A c t i o n 

H .  PNW N<;w R<;sQ>! r�<; 
Deve l o pm e n t  
( R e s o u r c e  m i  x i n  
2 0 0 3 ) 

1 .  C o n s e rva t i o n  646 
( aMW ) 

2 .  N u c l e a r  1 , 0 1 4  
( a�tW ) 

3 .  Coal  ( aMW ) 0 

4 .  Smal l Hyd ro 1 24 
( aMW ) 

5 .  T o t a l  ( aMW ) 1 , 784 

Tabl e 2 . 1  ( Co n t i n u e d ) 

SUMMARY O F  MAJ OR D EC I S I ON E L EMEN T S  AND ENVI RONMEN TA L E F F E C T S  

Dec i s i o n Pa c k ages 

PRMXA 
Pa�kQge No . 2 

P ro p o s a  1 

664-7 1 9  

1 , 1 2 7 - 1 , 45 1  

0 

1 24- 1 6 7 

1 , 9 1 5-2 , 2 3 7  

PR EXA 

£'.illage No . 3 

No E x p a n s i o n  
P r o p o s a l  

Same a s  2 

Same as 2 

Same as 2 

Same as 2 

Same as 2 

PRDCA P R D C F  
PQc kQge No . 4 PQ� kQge NQ . 5 

DC/A s s u r ed  DC/ P ro p o s e d  
D e l i v e ry F e d . Ma r k e t i n g  

Same a s  2 656*  

Same a s  2 9 1 9 * 

Same as 2 0 *  

Same a s  2 1 24 *  

Same a s  2 1 , 69 9 *  

H F MXA P FMXA 

PQc k ag<; N o .  6 P a c k age No . 
H y d ro- P re - I A P /  

F i  r s t i P ro p o s a l P r o p o s a l  

Same s as 2 Same as 2 

Same as 2 Same as 2 

Same as 2 Same as 2 

Same as 2 Same as 2 

Same as 2 Same as 2 

T h e s e  d a t a a s s ume Max i mu m  capac i t y ra t h e r  t h a n  t h e  6 , 3 0 0  MW capac i t y l e vel . S i n c e  anal y s e s  i n d i c a t e d  v i r t u a l l y  n o  d i f f e r e n c e  i n  new r e s o u r c e  e f f e c t s  

b e tween  t h e  E x i s t i n g a n d  Max i mum c a pa c i t y  c a s e s , n o  i n t e rm e d i a t e  capac i t y anal y s e s  w e r e  c o n d u c t e d . 

( V S6-WP-PG- 1 3 20 I )  
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Compari son o f  Envi ronmental  E f f e c t s  o f  Ac c e s s  f o r  New Re sources 

A l t e rnatives for new resource  access could sub s tan t ial ly af f e c t  new 
resource deve l opment in the No r thwe s t  ( see s e c t ion 4 . 4 ) . The con t rac t 
conf igura t i ons assumed f o r  l ong-term f i rm export  s a l es a l s o  s ign i f i cant ly 
inf l ue nce the amount and type o f  resources deve loped . Removing 
res t r _ c t ions on a c c e s s  f o r  new resources  could  resul t in approxima t e ly 
twi CE the deve lo pment in the No r thwes t that could o c cur under the 
proposed new resource  a c c e s s  cond i t ions . Fur the rmore , the vas t  maj o r i ty 
o f  this  deve l opment woul d be  coal gene rat ion . Firm sales  con f i gura t ions 
invo lving sub s t an t ial  par t i c ipat i on by BPA coul d tend to  emphasize  
deve lopmen t  o f  nuc l ear ra ther than coal  fac i l i t ie s  due to  the  assumed 
ava i l ab i l i ty of the WNP-l and WNP-3 p l an t s . 

I t  is  d i f f i cul t to  pred i c t  the l ikely  e f f e c t s  o f  new resource access  
p rovis ions on new  resour c e  deve l opmen t  in Cal i f o rnia and the  I S W .  Tha t 
e f f e c t  wou l d  depend on many unknowns , inc l uding Inte r t i e  capac i ty ,  
C a l i fornia ut i l i t i e s ' future resource p l ans , power supp l i e s , and 
regulatory agenc i e s ' p o l i c i e s  on the acqui s i t i on and f inanc ing of new 
resources ( in c l ud ing PURPA Qua l ifying Fac i l i t ie s ) .  Howeve r ,  provid ing 
unre s t r i c ted f i rm a c c e s s  f o r  new resources would al l ow Cal i f o rnia to make 
subs tantial  new resourc e  savings , or  t o  sub s t i tute No r thwe s t  supp l i e s  for  
suppl ies  f rom ano ther regi on (mo s t  l ik e l y  the Inland Southwes t ) .  

( VS 6 -PG-1 8 1 0 Z ) 
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Chap ter 3 

A F F E C T E D  E N V I R O N  M E N  T 

3 . 1  INTRODUCT I ON 

The s tudy area for  the proposed ac t ion inc ludes : 

• the S tates of  Washington , Oregon , I daho ; the po r t i on of  Montana 
wes t  of the Cont inental Divide ; and areas in Montana , Nevada , 
and Wyoming surrounding c oal  p lan t s  that serve the PNW 
( co l le c t ive ly  referred t o  as the Pac i f i c  Nor thwe s t  o r  PNW ) ; 

• the Canadian province o f  B r i t i s h  Columb ia ; 

• the S tate of  Cal i fornia ; and 

• the S tates  of  Nevada , Ari zona ,  Utah , and New Mexico  
( co l l e c t ive l y  referred to  as  the  Inland Southwe s t  o r  I SW ) . 

Power produced in any one of  these regions i s  frequent ly transm i t ted for  
use  in ano ther region , depending on seas onal and peak-us e need s . 
Transmiss ion takes p l a c e  over a network of  high-vo l tage l ines ( Intert ies ) 
that send power for  l ong d i s tances  by  d i re c t  o r  a l te rnat ing curren t . A 
maj o r  e l ement of  this ne twork i s  the Pac i f i c  Nor thwe s t /Pac i f i c  Southwe s t  
Inter t ie . ( See Figure 3 . 1  f o r  locat ion of  these l ines . )  

The Nat ional Environmental P o l icy  Ac t ( NEPA) re qui res a des c r ipt ion of  
the  environment where the  propo s e d  act ions woul d take p lace . The 
d i s cus s ion b e l ow c over s  a var ie ty of resources and o ther variab l e s  
throughout the s tudy area whi ch may be  affec ted , t o  d i f f er ing degrees , by 
the proposal s . Ind ividual dis cuss ions f o cus on regi onal d i f f erences  
where they are  impo rtan t ; some d i s cus s ions focus on the  ent i re s tudy 
area , as  appropriate . 

Thi s  chap ter f i r s t  examines s o c ia l  and e c onomi c cons iderat ions in the 
reg ions which  make up the s tudy area . Top i c s  d i sc us sed inc l ude geography 
and l and use s , popul a t ion , indus t ry ,  the Intertie  sys tem , ava i lab le powe r 
resources , the demand f o r  powe r , e l e c t r i c i ty rates , i r riga t i on and 
recreat ional us es of the r iver sys tems and exis t ing cul tural resources . 
The c hapter then des c r ib e s  the natural resour c e s  env i ronmen t  of  the s tudy 
area , focus ing on a i r  qua l i ty ,  water  qual i ty and f i s h ,  and w i l d l i f e  and 
vege tat ion . Appendix A c ontains sup p l emental  data on the t o p i c s  covered 
in this chapter . 
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Fig u re 3 . 1 

Existing Intertie System 
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Existin g AC Intertie 

Existing DC Intertie 



3 . 2  SOC IAL AND ECONOM I C  CONS IDERAT IONS 

3 . 2 . 1  GEOGRAPHY/ LAND USES  

The geography and l and us es o f  the  affec ted environment in B r i t ish  
C o l umb i�  and the  Pac i f i c  No rthwe s t  c enter  on three  r ive r sys tems--the 
C o l umb j a and the Peace  R ive rs in Canada and the C o lumb ia/ Snake Rive r 
sys tem in the Pac if i c  No rthwes t .  The C o l umb ia River Bas in inc l udes mo re 
than 258 , 000  s quare mi l e s  o f  drainage , inc l ud ing mos t  of  Washington , 
Oregon , and Idaho ; Montana wes t o f  the Roc ky Mountains ; smal l areas o f  
Wyoming , Utah , and Nevada ; and southeas t e rn Bri t i s h  C o l umb ia .  

3 . 2 . 1 . 1  Pac i f i c  No rthwe s t  R iver Sys tems 

The Pac i f ic Nor thwe s t  may be divided geograph i ca l ly into s eve ral 
subregions : the Co lumb ia River and Snake Rive r P lateaus , and f our regions 
of  val l ey/p lains ( in c l uding the Puge t Sound-Wi l l ame t t e  Val ley ) s eparated 
by the Coas t Range , the Cas cades , and the Rocky Mountains . Hal f of  the 
reg ion is  covered by f o r e s t  ( pr imar ily  Doug las  f i r ) , mos t  den s e l y  wes t  of 
the Cas cade Range . Range land o c cup i es s ubs tan t i a l  areas in the Snake 
River and Ro cky Mountain regions . Agricultural lands are l o cated 
p r imari ly on the C o l umb ia River P lateau , a l ong the Snake R ive r , and in 
the Wi l lame t te Val l ey . About two-thirds of  the l and in the region is  
pub l i c ly owned and managed ,  enab l ing the deve l opment of  l and management 
programs and extens ive recreat ional oppo r t un i t ie s . Land manage rs inc l ude 
the Federal Government  ( inc lud ing the U . S .  Fo r e s t  S e rvice , Bureau of  Land 
Management , Depar tment of Energy , and Department of Defens e ) and s tate 
and l ocal government s . The rest  o f  the land i s  privately  owned . 

The Co lumb ia River pas ses  f rom the province of  B r i t i s h  Co lumb ia ,  Canada , 
into the S tate o f  Washington , dropping s teadily f o r  748 mi les  t o  the 
Pac i f i c  Ocean . The Snake Rive r ,  whi ch begins in s outheas t e rn I daho , 
f l ows wes t  and north , f o rming part o f  the border b e tween Oregon and I daho 
and be tween Idaho and Washing ton . In s outhern Washington , the Snake 
River j o ins the C o lumbia , which  f l ows wes t  to the Pac i f ic Ocean , f o rming 
the border be tween Oregon and Washington . The r ivers  f low through 
extens ive wilderne s s , s ceni c , and r e c reat i on areas in the no r th and eas t , 
inc luding the nat ion ' s  deepe s t  canyon ( H e l l ' s  Canyon ) a long the Snake 
R iver . The r ivers then pas s through i r r igated agr icultural areas in the 
p l a t eau l ands eas t of the Cas cade Mountains , and down through the 
Cas cades and Coas t Mountain Range s to  the Pac i f i c  Ocean . 

The s ize  o f  the two r ivers and the drop in e l eva t ion once c reated 
spec tacular fal l s  and annual f lo o ding as  glaciers  and snow me l t ed in the 
mountains . Howeve r , over the las t 5 0  years , bo th the Snake and C o l umb ia 
R iver s  have been dammed to  c on t r o l  f l ood ing , provide i rrigat i on , improve 
navigat ion , and produce e l e c t r i c i ty .  Libby Dam was bui l t  on the Koo t enai 
River in Montana , in respons e to  the C o l wnb ia River Treaty , a j o in t  
Canada-U . S .  agreement  to  con t ro l f looding a l ong internat ional r iver 
sys tems ( see S e c t ion 3 . 2 . 1 . 2 ) .  I t s  ave rage f low i s  1 1 , 9 7 0  cub i c  f e e t  per  
second ( cf s ) ,  with a r e corded high o f  1 21 , 00 0  cfs  and a l ow o f  8 9 5  c f s .  
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The lake formed behind the dam is  90 mi les  long , and extends into 
Canada . O ther maj or Fede ral dams in the Co lumb ia R ive r Sys tem inc lude 
Bonnevi l l e , The Dal l es , John Day , and McNary ( C o l umb ia R iver on the 
Oregon-Washington b o rde r ) ; Chief Jos eph , and Grand Coulee ( Co lumb ia Rive r 
in Washington ) ; and Dwo rshak , Lower Granite , L i t t l e  Goos e ,  Lower 
Monumental , and I ce Harbor  ( Snake River ) .  The l o c a t ion of Columb ia Bas in 
hydroe l e c t r i c  pro j e c ts is provided in Figure 3 . 2 .  A comp l e t e  l is t  of the 
general spe c i f i cat ions of  Federal Co lumb ia River Power Sys tem dams i s  
found i n  Append ix A ,  Tab l e  A . l .  

Federal hydro pro j e c t s  on the Snake and Columb ia R iver sys tems are 
operated to provide for mul t ip l e  use s , inc lud ing power produc t ion , 
irrigat ion , navigat ion , f lood contro l , rec reation , f i sheries , and 
wildl ife . Thes e  some t imes compe t ing interes ts  are cons idered by the 
pro j e c t  owners and operators  ( the Corps of Engineers o r  the Bureau of 
Rec lamat ion ) ,  who deve l op pro j e c t  operat ing cons traint s ,  s tringent annual 
planning c r i te ria , and s horte r-term cons traints  as needed . Flood control  
cons t raints vary by p ro j e c t  and are adj us t ed by the Corps  of Eng ineers  
based  on pro j e c ted  runoff  vol umes . Flood cont ro l and naviga t ion 
requirement s  are no t vio lated except  in emergenc i e s . Spe c ial sho r t-term 
requirement s  may a l s o  b e  impos e d  as neces sary by the proj e c t  
owner/operato r . 

3 . 2 . 1 . 2  Bri t i s h  Columb ia R iver Sys tems 

Both the Columb ia and Peace R ivers  begin in the Canadian Rocky Moun tains 
( s ee Figure 3 . 3 ) .  The area is  heavily f o re s ted  with Douglas f ir in the 
mountains ; val l ey b o t toms in mos t  areas are charac terized  by wes te rn 
hemlock s tands . The Upland , Subalpine Zone in thi s port ion of the s tudy 
area inc l udes  Engl emann s pruce and f i r . P o r t ion s  of the Peace R iver 
d rainage are located in the Sub-Boreal and Boreal Spruce zone s . 

In  general , land us es  inc l ude  f o re s t ry , mining , and mineral proces s ing , 
as wel l  as s ome cat t l e  farming and tourism in the Co lumb ia R iver Sys tem . 
The fore s t  indus t ry dominates  the wes te rn portion of  the sys tem ; the 
eas tern reaches inc l ude  land uses such as agricul ture , fore s t ry ,  mining , 
o i l  and gas , and transportat ion . Wat e r  resourc e  use s  inc l ude rec reat ion , 
t rans por tat ion , and power produc t ion . 

Columb ia Lake , the source of the Columb ia R ive r ,  i s  s i tuated 2 , 6 64  f e e t  
above s ea l evel i n  southwe s te rn B r i t i s h  Columb ia .  The river f l ows north , 
then turns sharply to  f l ow south to  the interna t ional border , f o r  a total 
of  45 9 m i l e s  and a drainage area of  3 9 , 550  s quare m i l e s  in Canada . Near 
the borde r , it is j o ined by the Koo tenay R iver , whi c h  begins in the 
Canadian Rocky Mountain s , proceeds s outh into Montana and Idaho , and then 
returns north into Canada before  j o in ing the C o l umb ia ( see  Figure 3 . 4 ) .  
The Peace R iver b egin s  a t  the conf l uence of the Parsnip and Finlay 
R ivers , then f l ows eas t through the Rocky Mountains and onto the Alberta 
P lateau , eventua l ly emptying into the Arc t i c  Ocean ( s ee Figure 3 . 5 ) .  

S treamf lows on the Peace and Co lumbia R ivers  are charac terized  by 
sub s tan t ial snowmel t  f r e s he t ,  peaking in late June or early  July . 
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FIGURE 3 . 2  

Colum bia R iver Basin 
H ydroelectric Projects 
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Regulat i on o f  bo th rive r sys t ems by dams has � e d u c e d  s e a s ona l s t r e am f l ow 
var iat ions and , on the C o l umb ia ,  reduced the O C C UI" r e n c e  and s e\le r i ::: y o f  
f l ood ing a l ong the r ive r .  The average annual f l o w  ( 1 9 3 2-1 98 2 )  o f  the 
Col umb ia R iver a t  the Interna t ional Boundary i s  app roxima t e l y  
100 , 000 c f s .  Maximum da i_ ly f l ow ( dur ing a n  extens ive f lood  i n  1 948 ) was 
4 5 6 , 840 c f s . Minimum recorded daily  f low ( Dec emb e r  1 945 ) was 20 , 1-1-00 c f s < 

Con t r o l  o f  Co lumb ia R iver wat e r  f low in Canada i s  now aided  b y  dams bu i l t  
s ince the s igning o f  the Columb ia Rive r Treaty b e tween the Un i ted S ta t e s  
and Canada in 1 96 4 . The purposes o f  t h i s  t reaty a r e  to preve n t  f loo d ing 
and to aid produc t ion of powe r .  Under the trea ty , the Canad ians bui l t  
Mica Darn (McNaughton Lake ) and Keenleys ide Dam ( Arrow Lake s ) on the 
Co lumb ia R ive r and Duncan Darn ( Duncan Lake ) on the Duncan Rive r , a 
tributary o f  the Koo tenay Rive r .  ( E l evat ion range s  a t  Canad ian 
reservo irs are pres ented in Appendix A ,  Tab l e  A . 2 . ) E l e c t r i ca l  
gene rators are ins ta l l ed at  Mica Darn , and the f eas ib i l i ty o f  ins ta l l ing 
gene rators  at  Keen l eys ide Darn has been s tudied . Duncan Dam has no 
generators . 

A l s o  bui l t  on the Co lumb ia is  Reve l s toke Darn , a large genera t i on fac i l i t y  
l ocated on the mains tern Co lumb ia down s t ream o f  Mica  Darn . I t  i s  operated  
as  a run-of -r iver p lant . 1/ Corra Linn Dam , comp l e ted  in 1 9 3 1  on the 
Koo tenay River , f o rmed Kootenay Lake . 

On the Peace River sys tem , the W . A . C .  Benne t t  Darn c reated  Wi l l i s ton Lake , 
the large s t  s ingl e  reservo ir  in B r i t ish  Columb ia ,  with  a s to rage capa c i ty 
o f  5 7  mi l l ion acre f e e t . S ince regula t i on , maximum s t reamf l ows have been 
approxima t e ly 70 , 000  c f s  ( compared to  unregulated  peak f l ow o f  
3 1 1 , 000 c f s ) and minimum annua l f l ows be tween 10 , 000  and 2 1 , 000  c f s . A 
s e c ond darn down s tream ( Peace Canyon Darn , S i t e  One ) takes advantage o f  a 
drop in e l eva t ion b e low Benne t t  Darn to  produce powe r ,  but , as a run-o f 
r iver darn , d o e s  no t regulate wa ter  f o r  f lood  con t ro l . ( Envi r o c on Lt d . , 
1 988 . ) A third darn on the Peace River , to  b e  l o cated  a t  what is  cal l e d  
" S i t e  C , "  has been proposed by the B r i t i s h  Co lumb ia gove rnment . Thi s  dam 
could be bui l t  ahead of B r i t ish  Co lumb ia ' s  need in o rder  to expo rt  power 
to the U . S .  The S i t e  C darn would be  ano ther run-of-r iver darn , l o cated  
downst ream o f  the  Peace  Canyon darn . ( See  S e c t ion 1 . 5 ,  CONNECTED 
ACT I ONS : BC HYDRO ' S  PEACE S ITE C PROPOSAL . )  

1 /  Run-of-river p lant s  do not  s to re wat e r , but produce powe r f rom the 
natural run ( o r  f low)  of water down s t ream . 
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I c e  f o rmat i on on the Peace River has been al t e red  by the pre s ence o f  the 
dams . The river g radua l ly i c e s  over f rom downs t ream up during the fal l 
and winte r .  Benne tt  Dam e l iminated f o rmat ion of  the i c e  shee t ups t ream 
o f  the town o f  Tay l o r , but a l s o  increase d  occurrence  o f  i c e  j ams and 
f looding of basement s  in the town of Peace R iver . Tes ts have s ought t o  
d e t e rmine whether increases  i n  f l ow ( to fac i l i tate  power produc t ion ) 
c reated corresponding changes  in i c e  f o rma t i on and movement .  The t e s t s  
found that f l ow increase s  eroded the ice  shee t at i ts l eading edge , and 
f l ooded the i c e  shee t at the town of Peace R iver . Such f l ood ing could 
inc reas e the thi ckne s s  o f  the ice and po tential  prob l ems with b reakup 
( i c e  p i l eup on shore , increased f lo oding ) .  However , no prob l ems were 
observed in the s p r ing o f  the t e s t  year ( Br i t ish  C o l umb ia Hydro  and P ower 
Authority , Oc tober 1 98 2 ) .  

3 . 2 . 1 . 3  Phys i cal  Geography/ Land Us e s  of Cal ifo rnia 
and the Inland Southwe s t  

Cal ifornia and the Inland S outhwe s t  inc lude  s ome o f  the d r ie s t  p o r t i ons 
of  the United  S tates . Phys iograph i cal l y ,  the region is c omposed  o f  the 
C oas t Ranges ,  the Central Val ley , and the S ie rra Nevada Range ( a l l  in 
Cal if o rn ia ) ,  the Bas in and Range provinces , the C o l o rado P lateau , and 
p o r t i ons of  the Rocky Mountains . Topograph i cal ly , the reg ion encompas s e s  
the l owe s t  and s ome of  t h e  highes t  e l eva t ions i n  the cont inental U . S .  

The C o l o rado R iver Bas in is  the maj or drainage f o r  the region , r i s ing on 
the Cont inental Divide and ending at  the Pac i f i c  O c ean . I t  c ontains 
maj o r  mul t i-purpose  dams such as Hoover Dam , which  provides  e le c t r i c  
powe r ,  water  suppl i e s , and recrea t i on areas . 

Cal i fo rnia can b e  d ivided into three maj o r  land resource regions 
( Cal if ornia Fac t s , 1 985 ) .  Beginning on the coas t ,  the Northwes t  Fore s t , 
Forage and Spec i a l ty Crop Region is  charac terized  by s teep moun tains , 
broad gently s lo p ing val l eys and terrace s , arid s oi l s , dense  f o re s t s  o f  
c oas tal redwoods , and f o re s t  and gras s vegetat ion . E l evat ions range f r om 
s ea l evel to  l e s s  than 4 , 000 f e e t . Further inland , the S i sk iyou Trinity 
Area ranges f rom about 300 to  8 , 900 f e e t . I t  contains rounded but 
s teeply s loping mountains , narrow val l eys  with gent ly  s loping f lo odplains 
and al luvial fans b o rdered by s loping f o o th i l l s . I t  suppor t s  f o r e s t ,  
open f o re s t , and prairie  vegetat ion . 

The s e c ond maj o r  region , the Cal i fo rnia Sub t ropical  Frui t ,  Truck , and 
Spe c ia l ty Crop Region , has l ow mountains , b road val l eys , a l ong warm 
growing s eason , and l ow p r e c i p i tation . Thi s  region i s  heav i l y  i r r igated , 
and c ontains the maj or popula t i on concen t ra t i ons . I t  ranges in e l evat ion 
f r om s ea l evel to  over 1 2 , 000 f e e t  in s ome case s , al though mos t  o f  the 
region i s  sub s tantially  l ower . Vege tat i on cons is ts mos t ly  o f  gras s e s  and 
brush , with a s tr ip of f o res t in the Southern Cal i f o rnia Mountains . 

The third Cal if o rnia land resource region i s  the Wes te rn Range and 
I rrigated Region . I t  i s  a s emidesert-to-des e r t  region of  p l ateaus , 
bas ins , plains , and many i s o la t ed mountain ranges .  E l eva t i ons vary f rom 
more  than 1 , 300 f e e t  b e l ow s ea l evel to ove r  14 , 000 f e e t  at  Mt . Whi tney 
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and M t . Shas t a .  The maj o r i ty o f  the mOl lntain  ranges  t rend n o r t h-sout h .  
S lopes va ry f rom almo s t  l eve l to  prec i p i tous , and veg e t a t i on var i e s  f rom 
shrubs , gras ses , pille and f i r  f o re s t  in the north to s parse  des e r t  
vege tation i n  the south . The mountain ranges exer t  maj o r  inf luences o n  
the c l ima te of  the reg ion , w i t h  extremes evi dent ill s eve ral areas . 

The I land Southwe s t  i s  in the Bas in and Range , C o l o rado P l a t eau , and 
Ro cky Mountain province s . The l and is f a i r l y  arid , except  f o r  the Ro cky 
Mountains , whi ch are mode ra t e l y  we t .  The area tends to be wa ter-l imi ted , 
wi th mos t  prec ipitat ion o c curr ing in the moun tains . Vege tat ion usua l ly 
ranges f rom desert  to mountain f ores ts . 

3 . 2 . 2  POPULAT I ON 

In the Pac i f ic No r t hwe s t , popul a t ion is  cen t ered around Seat t l e / Tacoma 
(WA ) , P o r t l and/Vancouver ( OR/WA ) ,  Eugene / S p r ingf i e l d  ( OR ) , Spokane ( WA ) , 
and Boise /Nampa/Caldwe l l  ( ID ) .  Washington popula t ion has grown f rom 
about 4 . 1 3 m i l l ion in 1 980 to about 4 . 38 mi l l i on in 1 985 , a 6 percen t  n e t  
increase (Washington Populat ion Center , June 1 98 6 ) .  The popula t ion of  
Oregon ( 1 980-85 ) has increased f rom about 2 . 6 3 mil l ion to  an e s t imated 
2 . 6 7  mil l ion , a net  increase o f  1 . 5  percent . Popul a t i on in B r i t i sh 
C o l umb ia is  centered around Vancouver ,  V i c t or i a , and a few sma l l e r  
centers . The popula t i on o f  the province has grown f rom approxima t e l y  
2 . 5  mi l l ion i n  1 9 76  to  about 2 . 8 7  m i l l ion i n  1 984 ( C anada Almanac and 
D i re c t o ry , 1 98 6 ) .  Cal i fo rnia popula t ion is centered around Los Ange l es , 
San Diego , San Franc i s co , San Jose , and Sacramento . Los Ang e l e s  
represents t h e  greates t concen t ra t ion o f  populat ion in the s tudy area , .  
with 1 1 , 000 , 000 people  l iving wi thin the a i r  bas in . Cal i f o rn ia 
populat ion f o r  1 98 5  was 26 , 36 5 , 000 , an inc rease of  2 . 2  percen t  over 1 984 
(Annual Es t imates of Populat ion of  Cal i fo rnia  Coun t i e s : July 1 980-85 ) .  
Maj o r  populat ion centers  in the Inland Southwe s t  ( such as Sal t Lake C i t y ,  
Phoenix , Tucson , Albuquerque , Santa  Fe , Las Vegas , and Reno ) t end t o  b e  
much sma l l e r  than those i n  Cal if o rnia . 

Populat ion i s  po t en t ia l ly relevant for  this  pro j e c t  be cause i t  af f e c t s  
l oad growth ( see Se c tion 3 . 2 . 6 ) .  I t  i s  a l s o  re l evan t f o r  eva l ua t ing the 
s igni f i cance of  changes in a i r  qua l i ty ( see  S e c t ion 3 . 3 . 1 ) .  

3 . 2 . 3  INDUSTRY/ ECONOMI C  BASE  

3 . 2 . 3 . 1  Pac i f i c  No r thwe s t  

The e c onomy o f  the Pac i f i c  Nor t hwes t  i s  heavi ly  resource-based . The 
ext ens ive f ores ts  provide mat e r ia l  for  lumb e r , wood produc t s , and pulp 
and pape r .  Thes e  indus t r ie s  and o thers , such as chemical  and me tal 
( pr incipa l l y  aluminum ) p roduc t ion , rely  heavi ly  on h i s t o r i c a l l y  cheap 
hydroe l e c t r i c  power produced by the abundan t wat e r  resour c e s  of  the 
region . The s i ze and extent of  the r ive r sys tems a l l ow large withd rawal s 
for  i rrigat ion , a c r i t i cal  e c onomic  fac tor  f o r  agr icul ture , part i cularly 
in central  and eas tern Washing ton . The C o l umb ia River Bas in supp o r t s  a 
l arge number of  anadromous f i sh s t o cks , a resource  impor tant t o  the 
Pac i f i c  Nor thwes t f o r  the sub s tan t i a l  e c onomi c value of  the s p o r t  and 
commer c ial  f ishe r i e s  and for  the high cul tural and r e l igious value t o  
Co lumb ia River Bas in Tr ib e s  and o t hers . The r ive r sys tems a r e  a l s o  
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economical ly important in provid ing mul t iple  rec rea t i onal opportun i t ies  
( inc lud ing boat ing , swimming , f ishing , and windsurf ing ) and scenic  
touri s t  attrac t ions , inc l ud ing the nat ional ly  valued C o lumb ia River 
Gorge , and He l l ' s  Canyon , the na t i on ' s  deepes t r iver go rge . Fina l l y ,  the 
river systems provide e conomi c support for trade , in the form of 
transporta t ion of  goods into the inte rior  o f  the PNW . 

Al though the wood produc t s  indus t ry is  no t e l e c t r i c i ty-intens ive , i t s  
s ize  i n  the region ( as the maj o r  manufac turing indus t r y )  make s it  the 
fourth large s t  indus t r ia l  c onsume r of  e l e c t ri c i ty .  P r imary me tal s 
produc t ion , pulp-and-paper produc t ion , and chemical produc t ion are f i rs t , 
s econd , and third in indus trial  e l e c t r i c  us e .  

As might be expe c ted , unemp l oymen t rates  in the PNW have always been 
higher than the nat ional ave rage be caus e of  the cyc l ical  nature o f  the 
region ' s  e conomy . For ins tance , almos t 28 percent of  manufac turing 
emp l oyment was in lumb e r , wood produc ts  and pul p  and paper in 1 98 0 . The 
reduc tion in demand f o r  those produc ts  has s e r ious ly  affec ted empl oyment , 
al though there has recently been a recove ry in the wood products  
indus try .  S imilarly , a nine f o l d  increase in the  c o s t  of  e l e c t r i c i ty to 
the aluminum indus t ry be tween 1 9 7 9  and 1 98 3  ( in response to increas ed 
c o s t s  of  BPA power and impl ementat i on o f  provis ions o f  the Pac i f i c  
Nor thwe s t  Power Act ) cont r ibuted t o  plant shutdowns and layof f s  o f  
workers ( BPA , 1 98 3  P owe r Rate E I S ) ,  al though mos t p l ants  are operat ing 
now . Unemp l oyment rates  in Oregon and Washing ton were 9 . 7 and 
8 . 3  percent , respe c t ive l y , f o r  March 1 98 6  (Washington Lab o r  Marke t 
Repo r t ,  Apr i l  1 98 6 ; Oregon S tate Empl oyment Divi s ion , personal 
c ommunicat ion , June 1 98 6 ) .  

3 . 2 . 3 . 2  B r i t i s h  Columb ia 

The economy of B r i t ish  Columb ia as a who l e ,  and espe c ial ly  the areas 
through which  the Columb ia and Peace Rive rs f low , is heavily  
resource-based . Fore s t ry , mining , and mine ral pro c e s s ing indus tries  are  
important sources  o f  income and empl oyment . In many cases , these 
indus tries  rely on the r iver system e i ther for  powe r o r  transport . The 
r iver systems are a l s o  c l os e l y  t ied to ano ther imp o rtant e c onomic  bas e :  
tourism and recrea t ion ( Enviro con , 1 986 ) .  

In B r i t ish Co lumb ia , high unempl oyment ( current l y  at  1 2 . 7 percent , 
s easona l ly adjus ted ) has resul ted f rom the regional e c onomic  dependence 
on natural resources ( Labo r  Force Document 7 1 -00 1 ) .  

3 . 2 . 4  INTERTI E  SYSTEM 

The Pac i f i c  Northwe s t /Pac i f i c  Southwes t Intertie  exi s t s  to transport  
power between the  PNW and Cal i f o rn ia . ( The phys i c a l  fac i l i t ies  are 
descr ibed in Chapter 1 . ) 

At pre sent , the 
about 5 , 200  MW .  
megawatts  ( aMW ) 

three t ransmiss ion l ines together have a capac i ty o f  
S ince  1 96 8 , they have carried more than 1 , 25 6  average 

of surplus energy f rom the Pac i f i c  Northwe s t  to 

3 - 1 2  



Cal ifornia , rang ing f rom l e s s  than 1 70 a�� ln 1 9 73  to  almo s t  3 , 800 a�M ln 
1 98 2 .  The current l eve l of surpl us energy exported  to  Cal i f o rnia i s  
approximately  equal to  t h e  output o f  three large ( 1 , 000 � )  coal  o r  
nuc lear plan t s . 

Energy t ransmit ted to  the Southwe s t  over the I n t e r t i e  sys tem is  gene rated 
a t  hydro or  the rmal p l ants  in o r  assoc iated with  the PNW o r  Canada . 
Power gene ra ted in the PNW i s  t ransmi t t e d  to  The Dal l es  area (northe rn 
te rminus o f  the Pac i f i c  No r thwe s t / Southwe s t  In t e r t ie ) ove r the region ' s  
high vo l tage t ransm i s s ion sys tem . Powe r f rom Canada is  carried  over BC 
Hydro ' s  grid to  one of  two l inks be tween BC and the PNW : a pa i r  of 
500-kV l ines near Blaine , Washing ton , and ano ther pair of 230-kV l ines 
nor th of  Spokane . To tal t rans f e r  capab i l i ty b e tween the BC Hydro and BPA 
sys tems is  current ly  2 , 000 � .  From the Canadian b o rde r , powe r f rom BC 
is  t ransmi t t e d  over the PNW t ransmiss ion grid t o  The Da l l e s  area , where 
it  feeds into the Intert i e . Of  the to tal ene rgy expor t e d  to  C a l i f o rnia 
over the Intert ie , 1 1  and 9 percent was f rom Canadian s ourc e s  in FY 1 984 
and FY 1 985 , r e s pe c t ive l y .  

3 . 2 . 5  POWER RESOURCE S / RESOURCE MIX 

3 . 2 . 5 . 1  Pac i f ic Northwe s t  

Hydropower produces  about two-thi rds o f  the t o tal e l e c t ri c i ty used  by the 
Pac if i c  Northwes t .  There are 58  maj o r  hydro e l e c t r i c  dams , inc l ud ing 
31 Fede ra l ly owned dams , with  a c omb ined capa c i ty of  2 2 , 000 � .  The 
amoun t of s treamf l ow varies  f rom month  to month and f rom year to year 
accord ing to  weather and o ther natural cond i t ions . In years o f  heavy 
runo f f , water  i s  readi ly ava i lab l e  to produc e e l e c t ri c i ty needed in the 
PNW ; when s treamf l ow is down , wat e r  s to red behind dams is r e l eased t o  
provide add i t ional f low . In an average year , 1 6 , 400 a� o f  hydro powe r 
i s  produced ; in a very l ow wat e r  year , both  s treamf l ow and s to rage may be 
reduced , and only about 1 2 , 300 a� may be produced . In  the Uni ted  
State s , maj o r  s to rage re s e rvo irs  exi s t  behind Libby , Grand C oulee , Albeni 
Fal l s , Hungry Hors e , and Dworshak dams . Three Canadian dams (Mica , 
Keen l eys ide and Duncan ) a l s o  provide subs tan t ia l  wat e r  s to rage . 

Few s i tes  remain in the Pac i f i c  No r thwe s t  tha t  could e f f e c t ive l y  
ac commodate  add i t ional maj or hyd ro e l e c t ri c  deve l o pment .  A s  mo re powe r i s  
required , o the r ways to  produce power are b e ing added to  the power base . 
I n  addi t ion to the hydro e l e c t r i c  sys tem , e le c t r i c i t y  f o r  the region i s  
a l s o  produced at  1 4  c o a l  uni t s  and two c omme r c ial  nuc l ear p l an t s . ( See 
Appendix A,  Tab le  A . 3  for a l i s t ing o f  maj o r  Nor t hwe s t  the rmal powe r 
p lant s . )  Thermal power p lant s  have higher var iab l e  c o s t s  than hydro 
p l an t s . Howeve r ,  the abi l i ty t o  o perate the rma l p lant s  does  no t depend 
upon natural cond i t ions such as wea ther and wat e r  suppl y .  

The P�! ene rgy resource mix a l s o  includes energy c ons e rva t ion . The 1 980 
Pac i f i c  Northwe s t  P owe r Ac t d i re c t s  BPA t o  give the highe s t  p r i o r i ty to 
cos t-effe c t ive ene rgy conservat ion in acqu i r ing resour c e s  to  mee t  l oad . 
BPA ' s  cons ervat ion programs are des igned t o  improve the e f f i c ient us e of  
e l e c t ri c i ty across  all  b road end-us e categories  ( res identia l , cOIT@e r c ia1 , 
indus tr ial , and irrigated agricul tural s e c tors ) .  By improving end-use 

3 - 1 3  



e f f i c iency , energy conserva tion o f fe rs a means o f  regulat ing l oad g rowth 
and thus o f f s e ts the need for new generat ing res ource s . 

BPA energy c onservat ion p rograms promo te ene rgy e f f i c iency in two ways : 
f i rs t ,  through ins t a l l a t ion o f  energy conse rvat ion meas ures ( such as 
insulat ion , doub l e  glaz ing , mo re energy-ef f i c ient mo t o rs and app l i anc e s ) 
in exi s t ing fac i l i t ie s  ( e . g . , sewage t reatment p l ants ) and s t ruc ture s ; 
and , se cond , through p romo ting the incorporation  o f  energy-e f f i c ient 
features in new bui ld ings and fac i l i t ies . By encouraging energy 
e f f i c ienc ies  in new bui l d ings , l oads wi l l  increase at a s l ower rate  
despite  regional popul a t i on and e c onomic growth . 

Achievab l e  regional conservat ion po tential  var i e s  a c c o rding to  c o s t . 
E s t imates  inc luded in BFA ' s  1 98 5  Conserva t ion Supply Documen t  show a 
range o f  achievab l e  regional energy conse rva t ion savings for  the period  
1 988-2005 f rom 627  MW at 13  mi l l s /kWh ( leve 1 ized  1 98 5  d o l lars ) to 
1 , 758  MW at 52 mi l l s /kWh . Thes e  savings acc rue f rom energy conservat ion 
e f f o r t s  in the f o l l owing end-use catego r i e s : exi s t ing res iden t ia l , new 
manufac t ured hous ing , appl iances ,  water  heat ing , new and exi s t ing 
comme r c ia l , irrigated agri cul tura l , indus t rial , and d i re c t-s e rvice  
indus tries . 1 /  

3 . 2 . 5 . 2  B r i t ish  C o lumb ia 

The energy resource mix in Bri t i s h  C o l umb ia i s  almo s t  ent i re l y  hydro , and 
is prima r i l y  produced by B . C .  Hydro and P ower Autho r i ty . The only maj o r  
thermal plant , a gas / o i l  p lant o n  Burrard I n l e t  i n  Vancouver ,  i s  not  
norma l ly used , but  i s  maintained in case o f  an abnorma l ly dry wa ter year 
o r  unexpe c ted l oad g rowth ( Envi ro con , 1 98 6 ) .  

3 . 2 . 5 . 3  Cal i fo rnia  

Numerous enti t i e s  produce power in Cal if o rnia : inve s t o r-owned and 
mun i c i pa l  ut i l i t ies , the Cal i f o rnia Department of Wat e r  Resources ( wh i ch 
generates and purchases  powe r )  and the Wes t e rn Area P ower Adminis tration 
( wh i ch marke t s  power p roduced at  Federal dams ) .  The generat ing sys tems 
operated by the s e  ent i t ie s  can together produce about 45 , 000 MW .  About 
hal f  of this generat ing capac i ty cons i s t s  of o i 1 - and gas-f ired  power 
plants . Next is hydro e l e c t r i c  capac i ty ( ab out 20 percen t ) ,  f o l l owed by 
nuc l ear , coal , geo therma l , and cogenerat ion . About 25 percent o f  
Cali f o rnia ' s  energy r e qui rement has b een p rovided i n  recent years by f i rm 
cont rac t s  with ut i l i t ie s  in the I SW and the PNW ( Independent Power 
Corpora t i on ( IPC ) ,  1 98 6 ) .  

The res ource  mix in Cal i f o rnia has been inf l uenced , in part , by two 
factors : the Power P lant and I ndus trial  Fue l Use A c t  of 1 9 78 and the 
h i s t o r i ca l l y  high c o s t  of gas and o i l . The A c t  s ought to s pur ut i l i t i es 

1 /  BPA , 1 98 5  Conservation Supply Document , pg . 1 . 3 ,  March 1 98 6 . Thes e  
es t ima tes do not  inc l ude e s t ima t ed energy s avings a c c ruing f rom 
impl ementation of Mode l Conse rvat ion S tandards , which  are e s t ima ted 
at  400 MW by 2005 , but c ounted as a l oad reduc t ion rather than 
o p t i onal resources  f o r  mee t ing l oad demands . 
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and indus tries  to  conve r t  powe r produc t ion to  a coal-burning base , and to 
reduce the conswnp t ion of  pe t r o l eum produc ts . I t  contained s t r i c t  
prohib i t ions agains t con s t ruc t ing new o i l - and gas-f ired plan t s  i n  l arge 
indus trial b o i l e rs , exc e p t  for peaking use ( l e s s  than 1 , 50 0  hours per  
year ) .  As  a resul t of  the re l a t ive l y  high costs  o f  o i l  and natural gas 
in the pas t , I SW coal-f ired  gene ration and surp l us power f r om the PNW 
have t een used to  d i s p lace  produc tion f rom Cal i f o rnia ' s  o i l  and natural  
gas p ' ants . The recent  p l wnme t ing o f  gas and oil  prices  in the U . S .  has 
l ed to an increase in gas and o i l  gene rat i on in Cal i f o rnia and to  a 
decrease in impo r t s  f rom out-of-s tate . 

Ca l i fo rnia ut i l i t ies  ob tain c rude o i l  f rom b o th domes t i c  (Alaska and 
Cal ifornia ) and f o re ign s ources  ( Indone s i a ,  South Ame r i ca , and the Midd l e  
Eas t ) .  About 80  percent o f  the o i l  ref ined i n  Cal i fornia is  ext ra c t e d  
f rom dome s t i c  we l l s ,  mos t l y  f rom Cal i f o rnia  o i l  f ie lds . Approximate l y  
90  percent of  the natural gas consumed i n  Cal i f o rnia i s  imported  f rom the 
Southwe s t  and Canada . Smal l amoun t s  are a l s o  rece ived f rom Rocky 
Mountain and Mexican natural gas f ie l ds . Remain ing needs are me t by 
domes t i c  natural gas res ource s  ( Cal i f o rnia Energy Commiss ion , 1 984 ) .  The 
dome s t i c  suppl y ,  ini t ia l l y  avai l ab l e  at l ow cos t , was a maj o r  fac t o r  
behind the original dec i s ion t o  bui l d  o i l - and gas-f i red powe r p lants  
( Biosys tems , 1 98 6 ) .  

Data f o r  Cal i f o rnia power p l an t s  on plan t  capac i t i e s , fuel  sources  by 
p l ant , and t ransportat ion me thods us ed t o  d e l ive r f ue l s  f rom r e f ineries  
o r  extrac t ion f ie l ds are presented in Appendix A ( s ee Tab l e  A . 4 ) .  
Appendix A a l s o  inc l udes values f o r  fue l  r e c e i p t s  and consumpt ion 
( Tab l e  A . 5 ) ,  gene ration by res ource type ( Tab l e  A . 6 )  and f o s s i l  fue l  
c onsumpt ion ( Tab l e  A . 7 )  f o r  the years 1 98 0  through 1 984 . The s e  da ta 
c learly  ind icate  a s ub s tantial  d e c l ine in the use of f ue l  o i l  dur ing this  
period . From 1 9 7 9  to  1 984 , natural gas  consump t ion by e l e c t r ic ut i l i t ie s  
represented f rom 23 to  35  percent o f  t h e  to tal  s tate  demand f o r  natural 
gas . Al though ut i l i t ies  reduced natural gas use in 1 98 3 , c onsump t ion 
rose  again in 1 984 , reaching i t s  highe s t  l eve l s ince 1 98 1 . U t i l i ty 
c onsumpt ion of  re s i dual f ue l  o i l  impo r t s , whi c h  in the l a t e  1 9 70s  
accounted f o r  22  percent  of  total  re s idual fuel  r e c e i p t s  by maj o r  
marke ts , de c l ined to  approximat e l y  5 percent b y  1 988  ( B i o sys t ems , 1 9 8 6 ) .  

Cal i fornia  Energy Commiss ion f orecas ts  ind i cate that adequate suppl ies  of  
natural gas wi l l  be  read i l y  available  throughout the  l a t e  1 98 0 s  and early  
1 990s . Af t e r  1 9 95 , f o r e cas ters  pred i c t  that gas suppl ie s  f o r  e l e c t r i c  
powe r gene rat ion could drop 25 percent be l ow f orecasted  needs , with  
shortages appearing f i r s t  in s outhe rn Cal i f o rnia . At  that  t ime , e le c t r i c  
ut i l i t ie s  could swi t c h  e i ther t o  res idual o r  dis t i l late  fue l s  ( fue l s  
d i s t i l led  f rom c rude o i l ) ,  whi c h  Cal if ornia ref iners could  suppl y ,  o r  
could seek othe r  e l e c t r i c  power sources ( B i o sys tems , 1 98 6 ) .  

Nuc l ear , cogene ration , and renewab l e  resources are resource  types of  
maj o r  importance to Cal i f ornia ' s  f uture energy supp l y .  Whi l e  it  is  
unl ikely that  s ignif i cant numbers  o f  new nuc l ear p l ant  proj e c t s  wi l l  be 
ini t iated  in c oming years , seve ral p ro j e c t s  now unde r  cons tru c t ion are  
s cheduled to  be  on- l ine in the l a t e  1 980s  and early 1 9 90s . The 
deve l o pment of renewab l e  and cogenerat i on energy has been spurred by the 
Pub l i c  Ut i l i ties  Regu l a t o ry P o l i cy Ac t ( PURPA)  and the Cal i f o rnia Pub l i c  
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Ut i l i t ie s  Commis s ion ' s  act ive suppo r t  o f  deve l o pment o f  renewab l e  and 
c ogenera t i on res ourc es , known as Qua l i f ying Fac i l i t ies  ( o r  QFs ) under  
P URPA . Ca l if o rnia u t i l i t i es pro j e c t  that they may acquire over 5 , 500  MW 
o f  capac i ty f rom QFs b e tween 1 98 6  and 2005 ( Common Forecas t ing 
Me thodology VI submiss ions to the Ca l i fo rn ia Ene rgy C ommi s s i on ) .  Thes e  
p ro j e c t ions are made on the bas is  o f  current avo ided-cos t me thodo l ogy , 
whi ch i s  now being examined by the Cal i f o rnia Pub l i c  U t i l i t i e s  
Commiss ion . Changes i n  s tandard o f f ers  and o r  avo ided cos t s  pa id t o  QF 
deve l opers may reduc e the amount o f  QF capac i ty that is deve l oped . 

3 . 2 . 5 . 4  Inl and Southwes t  

The Inland Southwes t  s tudy area resourc e  mix inc ludes hydro , c oa l - ,  gas - ,  
o i l-f i red , and nuc lear generat ion . Coal p rovides the maj o r  source 
( approximately  5 8  percent o f  gene rat ing capac i ty ) ,  with o i l / gas 
( 26 percent ) and hydro (about 1 7  percent ) f o l l owing . The Palo Verde 
(Ari zona ) Nuc lear P l an t s  #1 and #2 ( 1 , 2 70  MW each ) ,  whi ch began 
commerc ial operat ion in 1 98 6  and 1 98 7 ,  respec t ive l y ,  account f o r  
9 . 3  percent of  the reg i on ' s  instal l ed capac i ty .  As much a s  6 2  percent o f  
the area ' s  t o tal  capac i ty has been availab l e  to supply  export  power to  
Cal if o rnia and o ther areas ( B iosys tems , 1 986 ) .  Add i t ional  data on Inland 
Southwe s t  generat ing capac i ty by resource type is presented in 
Appendix A ,  Tab l e  A . 8 .  

3 . 2 . 6  DEMAND FOR POWER 

3 . 2 . 6 . 1  Pac i f i c  Northwes t 

E l e c t r i c  l oads wi thin the Pac i f ic Northwe s t  vary a c c o rd ing to geographic 
l ocat ion and season . The Puge t Sound-Wi l lame t te Va l l ey region , where 
two-thi rds of the popula t ion l ive s , use s  the large s t  amount o f  
e l e c t r i c i ty ,  mos t o f  i t  i n  the winter f o r  heat ing . Eas t o f  t h e  Cas cades , 
the d i f f e rence b e tween winter  and summer l oads is  l e s s  pronounced in s ome 
areas due to summert ime i r rigat i on and a i r  c ond i t ion ing l oads . In  s ome 
case s , summert ime l oads of ut i l i t ie s  s e rving heavy i rr i ga t i on l oads 
ac tua l ly exceed tho s e  ut i l i t ie s ' winter l oads . 

Indus t r ial  users accoun t  f o r  ha l f  o f  e l e c t r i c  c onsump t j on ,  and 
res iden t ial users  f o r  one-third . Because the region ' s  hydro-based power 
has h i s t o r i cal ly been much l e s s  expens ive than power in o the r regions , 
res ident ial cus tomers in the region use twic e  as much e l ec t r i c i ty at hal f  
the c o s t per k i l owat thour as the nat ional ave rage . 

Hal f o f  Paci f ic Northwes t loads are s e rved by BPA , which  marke t s  power 
made ava i lab l e  f rom U . S .  Army C orps of  Eng ineers and Bureau o f  
Rec l amat i on dams and two nuc lear fac i l i t ie s : Washington Pub l ic Power 
Supply Sys tem P l ant No . 2 ,  and a share of the Tro jan p l ant . The pub l i c  
ut i l i t i es and inves tor-owned ut i l i t ie s  ( IOUs ) s e l l  the i r  own generated  
powe r o r  powe r f rom BPA  to reg i onal end-use consumers ( those who use  and 
do not re-s e l l  the power ) .  BPA ' s  author i ty ( see  Chapt e r  1 )  s t ipulates 
that i t  s e rve a l l  reques ted needs wi thin the region f irs t ,  and that i t  
supply  power t o  pub l ic ut i l i t ie s  and cooperat ives before  I OUs . Only i f  
more power i s  ava i l ab l e  than i s  needed by the region can i t  be  s o l d  and 
transmi t ted outs ide the region . 
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Demand forecas ts  in the late 1 9 70 s  ant ic ipated an energy shor tage . New 
generat ing resour c e s  we re p l anned and bui l t  into the early 1 980s . 
Howeve r ,  demand f o r  e l e c t r i c i ty d i d  not  inc rease  a s  expe c ted . 
Consequen t l y , new p lant s ,  added in ant i c i pa t ion o f  the resource de f ic i t , 
have resul ted in a s urplus o f  f i rm ene rgy that wi l l  b e  ava i l ab l e  f o r  a 
numbe r  o f  years . The reg i on current ly has about 1 , 000 aMW o f  surplus 
f irm energy , in  add i t i on to  the surplus nonf i rm energy tha t  BPA and other  
ut i l i t i e s  can  have ava i lab l e  annual ly in varying amoun t s , depend ing on  
wat e r  cond i t ions . BPA  therefore  has s ought  to  inc rease mark e t s  out s ide 
the region . The reg i on ' s  energy s urpl us is es t imated  to  l a s t  for  
20  years i f  reg i onal e l e c t r i c i ty demand i s  l ow ,  and f o r  l e s s  than 3 years 
i f  regional demand i s  h i gher ( s ee Figure 3 . 6  for a graph o f  average f i rm 
surp lus ) .  

3 . 2 . 6 . 2  B r i t i s h  C o l umb ia 

In B r i t ish  C o l umb ia ,  the 1 985  l oad was approxima t e l y  3 , 600 aMW , and the 
pro j e c t e d  l oad f o r  1 9 8 7  i s  approxima t e l y  3 , 800 aMW . Load growth i s  
pro j e c t e d  to  b e  2 . 3  p e r c ent p e r  year be tween the 1 984-1985  and 1 9 9 5 - 1 9 9 6  
operat ing years . Unde r  BC  Hydro ' s  l ow l oad f o recas t ,  ant i c i pated  f irm 
hydro s urplus would  d e crease f rom 900 MW in operat ing year 1 98 5 - 1 9 8 6  t o  
o MW i n  operat ing year 1 9 95 - 1 99 6 . 

3 . 2 . 6 . 3  Cal i f o rnia  

Statewide peak e l e c t r i c i ty demand in Cal i fo rnia  ln 1982  was 3 5 , 434 MW . 
Nine ty-f ive percent  o f  t h i s  demand was f r om the three large s t  inve s to r
owned ut i l i t i e s  and the two l arge s t  mun i c i pa l l y  owned  ut i l i t i e s . The 
Cal i fornia Ene rgy Commis s ion ( CEC ) f o recas t s  that be tween 1 985  and 2004 , 
s ta tewide peak e l e c t r i c i ty demand wil l grow by about 1 . 9  percent  annua l l y  
and e l e c t r i c i ty s a l e s  wi l l  grow by about 1 . 7  p e r c en t  annua l l y .  Indi
vidua l  growth rates  pro j e c te d  for the l arge ut i l i t ie s  range f rom 1 . 4 to  
2 . 7 percent  annua l l y  f o r  peak demand and f rom 1 . 6  to  2 . 5  percen t  annua l l y  
f o r  e l e c t r ic i ty s a l e s  ( I PC , 1 9 85 ) .  

In  o rder t o  mee t  thes e  and o ther needs ( such as maintenance , energy 
l os ses , and so on ) ,  Cal if ornia ' s  maj o r  u t i l i t ie s  p lan to deve l op  the i r  
own resourc e s , to  purcha s e  f rom fac i l i t ie s  owned  b y  pr ivate  deve lope rs , 
t o  purcha s e  capac i ty and ene rgy f rom o ther ut i l i t i e s , 1/  and t o  deve l o p  
c onservat i on and l oad management programs . Statewide resourc e  addi t ions 
amoun t ing to approxima t e ly 1 0 , 000 MW of  capac i ty and 4 , 600  aMW o f  energy 
are l ike l y  t o  b e  ava i l ab l e  wi thin the C EC ' s  current l 2-year p l anning 
period  ( IPC , 1 9 85 ) .  

3 . 2 . 6 . 4 Inland Southwes t  

I n  the Inland Southwe s t  s tudy area , current l oad i s  approxima t e ly 
8 , 3 73 MW , d ivided among Arizona ( 4 , 06 9  MW ) ,  New Mex i c o  ( 1 , 3 1 5  MW ) ,  
s outhe rn Nevada ( 7 36  MW ) ,  and Utah ( 2 , 1 3 6  MW ) .  To tal  gene ra t i ng capac i t y  
i s  f a r  greater than l oad , a l l owing over 60  percent  o f  t h e  powe r produced 
t o  b e  expor t e d  to  s e rve o ther mark e t s  such a s  C a l i f o rn i a . 

1 /  Con t rac t s  w i th Nor t hwes t  and Inland Southwe s t  ut i l i t i e s  have suppl ied  
as  much  as  25 percent  o f  Cal i fo rn ia ' s  energy needs  in r e c ent  years . 
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3 . 2 . 7  ELECTR I C I TY RATES 

3 . 2 . 7 . 1  Pac i f i c  No r thwe s t  Ra tes 

BPA s e l l s  who lesale  e l e c t r i c i ty to  pub l i c ly owned ut i l i t ie s  for  resale to  
the i r  -es iden t ial , c omme r c ial , and i r r iga t ion consume rs ; to  inves tor
owned ut i l i t ie s  in an  amoun t e qual to  the i r  res ident ial and sma l l  farm 
consune r load ; t o  d i r e c t-service indus t ri e s  ( primar i ly aluminum 
sme l te r s ) ; and t o  o ther reg ional and extrare g i onal cus tome r s  as 
re que s ted . E l e c t r i c i ty produc ed at  the Pac i f i c  No r thwes t darns has been 
inexpens ive ; thus , BPA ' s  rates for who l es a l e  power have t rad i t iona l ly 
been l ow relat ive to who lesale  rates in the res t o f  the Uni ted  States . 
Before 1 9 7 9 , res iden t ia l  e le c t ri c  rates rose  more s lowly in the Nor thwes t  
than in the r e s t  o f  the nat ion . In  recent years , rates  in the Northwe s t  
have r isen more rap i d l y  due to  the inc lus ion of  the c o s t s  of  the 
Washington Pub l i c  P ower Supply Sys t em ' s  Nuc l ear P lant s  1 ,  2 ,  and 3 and , 
t o  a l e s s e r  exten t , programs mandated by the Pac i f i c  Nor t hwe s t  Power 
Ac t .  The increase s  in BPA ' s  average rate to  its  pub l i c ly owned ut i l i ty 
cus tome rs are : 

1 9 38-1 9 6 5  
1 9 6 5  7 percent  
1 9 74 28 percent 
1 9 7 9 94  percen t  
1 9 8 1  5 6  percent 
1 9 8 2  6 0  percen t  
1 98 3  2 2  pe rcent 
1 9 8 7  6 p e r c en t  

About hal f  of  the r e t a i l  power b i l l  paid b y  a typ i cal PNW res iden t ial  
ratepayer covers the  ut i l i ty ' s  costs  of  who l esale  powe r f rom BPA . In  
1 9 8 5 , average res iden t i a l  reta i l  rates in the Pac i f i c  Northwes t  we re 
e s t imated to  be  about 5 7  percent of  the nat i onal ave rage . 

3 . 2 . 7 . 2  Cal i f ornia Rates  and C o s t s  

Ele c t r i c i ty p r i c e s  vary sub s tan t ia l ly among ut i l i t ies  and among cus tomers 
of  ut i l i t ie s . According to  the Cal if o rnia  Pub l i c  U t i l i t i e s  Commi s s ion , 
current ave rage rates f o r  Cal i f ornia ' s  large s t  inve s t o r  owned ut i l i t ie s  
a r e  as f o l l ows : 

cent s /kWh 
Pac i f i c  Gas and E l e c t r i c  7 . 9  
Southe rn Cal i fornia  Edi son 8 . 3  
San Diego Gas and E l e c t r i c  1 0 . 8  

D i f f e rence s  among cus t omers s e rved by the same ut i l i ty a l s o  o c cur due to 
d i f fe rences in the amount of  e le c t r i c i ty purchased , t iming of  use , and 
interrup t ib i l i ty of powe r .  
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3 . 2 . 7 . 2 . 1  P ro j ec ted Cos t s  and Rates  

Cal ifo rnia u t i l i t ie s  have pro j ec ted e l e c t r i c i ty demands ,  c o s t s , and 
p r i c e s  to the year 2004 as a part of the i r  Common Forecas t ing 
Methodo logy VI ( CFM VI ) f i l ings with the Cal i fornia Ene rgy Commis s ion .  
The Los Ange les  Department of  Wate r  and Powe r ,  Pac i f i c  Gas and E l e c t ri c , 
and Southe rn Cal i f o rn ia Edison pro j e c t  that the i r  sales  of  e l e c t r i c i ty 
wi l l  grow at a rate  o f  2 . 1  percent per  year f rom 1 9 8 7  to 200 2 .  Average 
retail  rat e s  are pro j ec t ed to grow f rom 10 . 3i/kWh in 1 9 8 7  to 25 . 3i/kWh in 
200 2 .  Average rates  corre c ted f o r  inf l a t i on are pro j e c ted to increase 
on ly s l ightly f rom 1 9 8 7  t o  1 9 9 7  and then to grow 2 percent per year mo re 
rapidly  than the general rate  of inf lat ion . Total cos ts ( i . e . , the c o s t  
of  operat ing plant s ) ,  inc lud ing the c o s t  of  purchased powe r ,  are 
pro j e c ted by the s e  ut i l i t ie s  to inc rease about one-third fas ter ,  in rea l 
t e rms ( i . e . , af t e r  adj us tmen t f o r  the general rate of  inf lation ) , than 
the growth in sal e s . Other  cos ts ( in c l ud ing d i s t r ibut ion , s e rvi c e , and 
capital c o s t s ) are pro j e c ted to g row mo re s l owly . By the end of the 
period , thes e  f ixed c o s t s  are expected  to  be  a much sma l l e r  share of  
to tal c o s t  per  k i l owatthour than they are at present . 

The shares that var ious energy sources  contribute to running c o s t s  change 
due to the i r  changing shares of total  generat ion and to d i f f e rent rates  
of  e s calation in c o s t s . Accord ing to the CFM-VI f i l ings , the cost  of  
generat ion in oil- and gas-f ired plants  is  projec ted to  increase by  
90  percent , in  real  t e rms , by  the  year  200 2 .  ( The cur rent change in the 
o i l  and gas marke t may reduce this pro j e c ted increas e . )  The p r i c e  paid 
for power f rom cogenera t i on and o ther Qua l i fy ing Fac i l i t ies  is  t ied to 
the cost that  can be avoided  by replac ing the "margina l "  unit ; the refore , 
the p r i c e  of  QF power r i s e s  with the p r i c e  of  o i l  and gas . On the other 
hand , the running c o s t s  of  generat ion f rom nuc lear , coal , and geotherma l 
plan t s  and the p r i c e  of  non f i rm power f rom the Northwe s t  are pro j e c ted to 
inc rease only s l i gh t l y  more rapidly  than the rate of  general inf lat ion . 
The running cos t of  o i l  and gas plan t s  i s  pro j ec ted at about 130  percent 
above the cos t of  Northwes t  nonf i rm power in 200 2 ,  whereas i t  is  expected  
to  b e  only  about 40  percent above the  import  price  in 1 98 7 .  

3 . 2 . 8  OTHER USES OF RIVER SYSTEMS : RECREATI ON AND IRR IGATI ON 

3 . 2 . 8 . 1  Recrea t ion 

3 . 2 . 8 . 1 . 1  Pac if i c  Northwes t  

In the Pac i f i c  Northwe s t , the Wi ld  and Scenic  Rive rs A c t  of  1 96 8  has 
inc luded as par t of i t s  sys tem the f o l l owing r ivers : Rogue and John Day 
R ivers ( Oregon ) ;  Midd l e  Fork of the Salmon and Cl earwater  R ivers ( Idaho ) ;  
and port ions of  the Midd l e  Snake R iver on the Oregon-I daho borde r .  
Numerous o ther r ivers are b eing s tudied f o r  inc lus i on i n  the system . The 
Ac t e s tabl ishes guidel ine s f o r  pro t e c t ion of rec reat ion , wildl i f e , scenic  
vis tas , and o ther values of  des ignated r ivers . None of  the  r ivers named 
above is expected  to be affec ted by the proposed Int e r t ie ac t i ons . 

In  the Pac i f i c  Northwe s t , Federal hydro proj e c t s  provide numerous 
opportun i t ie s  f o r  recrea t i on at the s to rage reservo irs  and the areas 
downst ream . Boat ing , swimming , wat e r  ski ing , and f i s hing are typ ical 
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wa te r-re l a ted  rec reat ional ac t ivi t i e s ; o ther rec reat ion oppo r t un i t ie s  
inc lude camp ing , p i cn i c k ing , s i ghtsee ing , h iking , and recreat ional 
hunt ing . Many recreat ion ac t iv i t i e s  are inf luenced by changes  in 
reservo i r  e l evat ion and downs t ream f l ows . Changes in Inte r t ie capac i ty 
o r  p o l icy  may af f e c t  reservo i r  operat ion and , consequen t l y ,  recrea t ion . 

Predic tab l e  change s  in e l evat ions o r  f l ows are more l ike ly  to  oc cur a t  
s to rage hydro pro j e c t s , whi c h  operate  r e s e rvo i rs on an annual 
d rawdown / re f i l l cyc l e  to  maintain a balance among mul t i p l e  us e s  ( such as 
f l o od con t ro l , power genera t ion , recrea t i on ,  and f i sheries ) ,  than at 
run-of-rive r  proj e c t s . Res e rvo i rs are a l s o  operated on a dai ly  and 
hour ly bas i s  to mee t  power requi rements , minimum f l ows , pro j e c t  
res t r i c t ions , and o ther sho r t - t e rm requi rement s .  Day-to-day and hour ly  
pro j e c t  opera t i ons are  l ess  pred i c tab le  than l onge r-term ope rat ions . 

Run-of-river proj ec ts , by cont ras t ,  canno t s to re much water ,  and are 
operated on a dai l y  and hourly  bas i s  to  mee t  power needs and o ther 
p ro j e c t  res t r i c t ions . E f f e c t s  o f  Inte r t i e  capac i ty or  po l i c y  change s  a t  
these p ro j e c t s  a l s o  a r e  not  pred i c tab l e , s ince the i r  opera t ion depends on 
sho r t-term d e c i s ions . 

The f ive Federal s t o rage re s e rvo i rs dis cussed b e l ow are operated 
s easona l l y .  They o f f e r  many r e c r eat ional oppor tuni ties , inc l ud ing 
boat ing , f i shing , camping , p i cn i c k ing , swimming , hiking , s i gh t s e e ing , 
hun t ing , and w i l d l i f e  viewing . R e s e rvo i r  d rawdown is  based on ne c e s sary 
f lood con t r o l  spac e and on power generat ion requirements . Maximum and 
minimum reservoi r  e l evat ions are shown in Appendix A ,  Tab l e  A . 9 .  

L ibby Reservo i r  

A c t ivi t ie s : Boa ting , f i shing , camping , p i cn i cking , swimming , hiking , 
s ight s ee ing . The r e s e rvo i r  behind Libby Dam ( Lake Koo canusa ) i s  a maj o r  
recrea t i on area i n  northwe s t e rn Montana . The rese rvo ir  a l s o  extends 
42 mi l e s  into Canada when it i s  f ul l . Mos t of  the area surround ing the 
proj e c t  in the U . S .  is admini s t e red by the Fore s t  Service  as part of  the 
Koo tenai Nat ional Fores t .  The Corps of  Eng inee rs and the Fo re s t  Service  
have cons t ruc ted boat ramps , campgrounds , p i cn i c  areas , swimmi ng beaches . 
and hiking t ra i l s  al ong the l ake . Exc e p t  f o r  a v i s i tor fac i l i ty and 
day-use area at the dam ( operated  by the Corps of Engineers ) ,  a l l  
recreat ion fac i l i t i e s  i n  the U . S .  are admin i s t e red b y  the Fo r e s t  
S e rvi c e . Fishing i s  a p rime rec reat i on intere s t  in the area . About 
85  percen t  of  the r e c reat ion use o c curs during the three-month  p e r iod 
f rom July through S e p t embe r .  

Mos t  o f  the land surround ing the r e s e rvo i r  I n  B r i t i s h  Co lumb ia i s  
admini s tered b y  the Min i s t ry o f  Lands , Parks , and Hous ing . The remaining 
land i s  p r iva t e l y  owned o r  l eased . Rec reat ion fac i l i t ie s  in the Canad ian 
por t i on of the r e s e rvo i r  inc lude  boat launching ramps , swimming and 
p i cnicking areas , c amps i t e s , hiking t rai l s , and a charter  boat s ervi c e . 

Hungry Horse Res ervo i r  

A c t ivi t ie s : Camping , f i s hing , boat ing , s ight s e e ing , wi l d l i f e  viewing . 
The 34-m i le-long Hungry Horse  Res e rvo i r  i s  located  on the South Fork o f  
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the Flathead R ive r ,  ent ir e l y  within the Flathead Nat ional Fores t In 
Montana . The Fo re s t  S e rvice  admini s t e rs rec reat ion resource s .  
Campgrounds are located  c lose  to  the wate r ' s  edge , except  during p e riods 
of deep res e rvo i r  drawdowns ( p r imar i ly in winte r ) . Campground fac i l i t ie s  
a l s o  s erve as ove rf l ow s i te s  for  nearby G lac i e r  Nat ional Park . The 
presence of g r i z z l y  bears  and bald  eag l e s  in the area promo t e s  w i l d l i f e  
observat ion and pho tography . The reservo i r  rece ived approxima t e l y  75 , 000 
recreat iona l -use vis i t s  during 1 98 7 .  The primary rec reat ion season is  
June through Augus t .  Dur ing 1 986 , the Se l f -Guided Tour vis i to r  c ount at 
the dam was 34 , 85 3 ,  and through O c tober of  1 98 7 ,  i t  was 3 1 , 84 1  ( le s s  than 
1 986  due to highway cons t ruc t ion ) .  

A1beni Fal l s  Res e rvoi r  

Ac t ivi t i e s : Swimming , b oa t ing , f ishing , camp ing , s ightsee ing , 
picnick ing , horseback r i d ing , hun t ing , and snowmob i l ing . A1beni Fal l s  
Dam regulates  the d i s c harge o f  Lake Pend O re i 1 1 e , a large natura l lake on 
the Pend Ore i 1 1e R iver in northe rn I daho . More than hal f  of the land 
surrounding the lake i s  p r iva t e ly owned .  The remaining shore l ine i s  
s p l i t  among rai l road and h ighway embankmen t ,  U . S .  For e s t  Servic e , U . S .  
Army C o rp s  of Engine e r s , and s tate  and mun i c ipal ownership . R e creat i on 
fac i l i t ie s  inc lude p rivate  resor t s , campgrounds , marinas , boat ramps , 
swimming and p icnick ing areas , wi l dl if e  management areas , and summer and 
year-round res idenc e s . 

A maj o r  rec reat ion event each year i s  the s p r ing Kokanee and Kam100ps  
f is h ing derby . The  d e rb y  t radi t iona l ly c o incides  with the  beginning of  
the summer f i shing s eason near the end of Apr i l ,  and a t t rac t s  about 
2 , 000 par t i c i pants ( Lake P end O re i 1 1 e ,  I daho C l ub ) .  

Grand Coulee Reservo i r  

Ac t ivi t ies : Boat ing , f i shing , c amping , p i cnicking , hunt ing , and wi l d l if e  
obs e rvat ion . (Ad j a c ent land in the Colvi l le and Okanogan Nat i onal 
Fore s t s  provides add i t ional recreat ion opportuni t ie s , includ ing h iking , 
f ishing , hunt ing , camp ing , and horseback r iding . ) Grand Coul ee  Dam ' s  
Lake Rooseve l t  i s  a maj o r  rec reat ion area on the Co lumb ia River in 
eas t e rn Washington S tat e .  The r e s e rvo i r  and i t s  shores cons t i tute  the 
Coule e  Dam Nat ional R e c reat ion Area , ext ending approxima t e l y  150 m i l e s  
a l ong t h e  r e s e rvo i r . Rec reat ion f ac i l i t i e s , inc lud ing campgrounds ,  
picnic  and swimming areas , mar inas , and boat ramps , are owned and 
operated by the Nat ional Park Service  or a Park Serv i c e  c onc e s s ionaire . 
The Nat ional Park S e rv i c e  e s t ima t e s  there were approxima t e l y  
800 , 25 7  vis i t s  to  t h e  rec reat ion fac i l i t ie s  during 1 98 6  and 
1 , 03 7 , 1 3 1  vis i t s  through Novembe r  of 1 98 7 .  

Dwo rshak Reservo i r  

Res e rvo i r  Ac t ivi t ie s : Boat ing , wat e r  ski ing , camping , p i c n i c k ing , 
hiking , hunt ing , and f i shing . Downst ream Ac t ivi t ie s : Bas s  and s tee 1head 
f i sh ing , f l oat  t rips , swimming and p i cn i c k ing . Dwo rshak Dam and 
Res ervo i r  is s i tuated  a l ong the wes t e rn s l opes  of  the B i t t erroot  Mountain 
Range on the No rth Fork o f  the C l earwa t e r  River in nor thern I daho . The 
reservo i r  i s  5 4  m i l es l ong and , when ful l ,  has 184  m i l e s  of shorel ine . 
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The dam and l owe r par t  o f  the reservo i r  are wi thin the Nez P e r c e  Indian 
Res e rvat ion . The area surrounding the pro j e c t  i s  prima r i l y  f o res t land , 
inc luding wi l de rne s s , s cen ic , and primit ive areas . About three-quar ters  
of  the rec rea t i on ac t ivity oc curs during the period June through 
Sep tember .  

Recrec t ional  fac i l i t i e s  along the reservo i r  are owned and operated b y  the 
Co rps of Engineers . Fac i l i t ies  inc lude boat launc hing areas , picnicking 
and camping s i te s , and remo te camping areas acce s s i b l e  only by boa t . 
Be cause of  down s tream rec reat ion uses , the reservo i r  dra f t  rate and 
pro j e c t  out f l ow are impo r tant f o r  rec rea t ion at this  p ro j e c t .  Pro j e c t  
ope rat ing l im i t s  ( f i rm c ons t ra ints ) have been e s tab l i shed a c c o rdingly . 

3 . 2 . 8 . 1 . 2  Bri t ish  C o l umb ia 

In Bri t i sh C o l umb ia ,  the r e c reational a c t iv i t i e s  a s s o c iated with  the 
Columb ia River sys tem are primar i l y  f ishing and hun t ing . The wi l d l ife  in 
the Eas t Koo tenay area are e c onomically  importan t  for sport  hunt ing , 
guide-out f i t t ing , t rapp ing , and tour i sm . Sport  hun t ing , game guiding , 
and t rapping a l s o  o c cur over much o f  the Peace R iver wa tershe d ,  
par t i cularly around Wi l l i s ton Res e rvo i r  ( Envi rocon , 1 9 86 ) .  

3 . 2 . 8 . 2  I r r iga t i on 

In addi t ion to  providing f o r  f l ood  con t ro l , power p roduc t i on ,  and 
rec reat ion , hydro p ro j ec ts in the Co lumb ia River Bas in provide water  and 
power for  i r riga t ion . The larges t  i r r igat ion p ro j e c t  in the Bas in is the 
U . S .  Bureau o f  Rec lama t i on ' s  ( BOR ) Columbia  Bas in P r o j e c t ,  whi c h  is  
autho r ized  t o  provide i rr igat ion to  1 , 095 , 000 acres . Only hal f  o f  this  
pro j e c t  has been f ini shed ; it  currently  serve s 5 5 6 , 000  acres . Mo s t  of  
the  water  for  the P ro j e c t  i s  pumped f rom Grand Coulee ( Lake Rooseve l t )  
into Banks Lake , whi c h  s e rves as an e qua l i z ing reserVO l r .  Be cause the 
pumps for thi s t ran s f e r  are l ocated at  a f ixed e l evat ion in the pump ing 
plant , low r e s e rvo i r  e l evat i ons in Lake Rooseve l t  can cause prob l ems . 
Approximately 2 . 3  mi l l ion acre-f e e t  o f  wat e r  are d iver t e d  annua l l y  f o r  
i r rigat ion at Grand Coul ee , with  ano the r 20 , 000 acre-f e e t  annua l l y  
withdrawn f rom the C o l umb ia and Snake Rive r conf l uenc e . The 
authorization f o r  withdrawal of Columb ia Rive r  wat e r  to i r rigate the 
se cond hal f  of the C o l umb ia Bas in pro j e c t  wi l l  come up f o r  renewal in 
1 98 9 .  The BOR is curren t ly examining seve ral propos a l s  to expand o r  
comp l e t e  t h e  P r oj e c t .  The maximum irriga t i on devel opment a l t e rnat ive 
be ing cons idered  by the BOR is s chedul ed f o r  comp l e t ion in 20 2 7--we l l  
beyond the 20-year t imef rame s tudied in this E I S . O f  the proposed 
al ternat ives whi c h  o c c ur dur ing the t imeframe o f  this  s tudy , the maximum 
impac t on regional f i rm power ( including the e f f e c t s  o f  wat e r  withdrawals  
and increased  pumping l oad ) woul d  b e  approximately  50  t o  100  MW. The 
i s sue of t rade-of f s  b e tween water  use f o r  i r r igation and power produc t ion 
wi l l  be  addressed  in the BOR ' s  envi ronmental impa c t  s tatement on 
Cont inued Deve l opment of the C o l umb ia Bas in Proj e c t . 

3 . 2 . 9  CULTURAL RESOURCES 

Cul tural resource s  are d e f ined as " the nonrenewab l e  evidence o f  human 
o c cupat i on or a c t ivi ty as re f l e c ted  in any d i s t ri c t , s i t e ,  bui l d ing , 
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s t ruc ture , ar t i f ac t , ruin , obj e c t ,  work o f  ar t ,  archi tec ture , o r  natura l 
feature that was impor tant in human his tory at the nat ional , s tate , o r  
l o c a l  l eve l . "  Cul tural resources which  could be  affec ted b y  Intertie  
d e c i s ions inc lude s i tes  around f ive s torage res ervo i rs : Albeni  Fal l s  
( Lake Pend O re i l le ) ,  Dwo rshak , Grand Coulee (Lake Rooseve l t ) ,  Hungry 
Hors e , and Libby ( Lake Koocanusa ) .  For purposes  of  analys i s , s i tes  were 
grouped into locat ions wi thin suc c e s s ive reservo ir e l evat ions o f  
10  f e e t . S i tes  are af f e c ted by movement o f  water  into and out of  bands 
o f  e l evat ions as the reservo i r  is  raised and l owered and by c o l l e c tors  o r  
vanda l s  drawn b y  a r t i fac ts  exposed b y  eros ion . A range o f  e l evat ions was 
examined f o r  each reservo i r , based on current operat ing range s :  

Libby 2 2 8 7  - 245 9 feet  
Hungry Horse  3336  - 3 5 6 0  feet  
Albeni Fal l s  2049 . 7  - 206 2 . 5  f e e t  1 /  
Grand Coulee 1 208 1 290 f e e t  
Dworshak 1445 1 600 f e e t  

A desc r i p t ion of  known cultural resources , by res e rvo i r , f o l l ows . 
Inf o rmat ion is f rom Archeo logical  and His t o r ical  Services , 1 98 6 . 

3 . 2 . 9 . 1  Dworshak 

A to tal of 38 cul tural res ource s i tes  has been recorded w i th in the 
Dworshak Reservo i r  poo l . Of these ,  only f ive are recorded within the 
s tudy e l evat ion range . Many s i tes  are inundated under  s everal hundred 
f e e t  o f  wate r .  I t  i s  e s t imated that , i f  a survey were t o  b e  c onduc ted  
along t he margins o f  the  reservo i r , a subs tan t ial  number  of  new s i tes  
would  probab ly be  reco rded . Mos t  inve s t igat ions we re c onduc ted b e f o re 
the rais ing o f  the pool  leve l behind the dam ( C o r l i s s  and Gal lagher 1 9 7 1 , 
1 9 7 2 ;  Gaarder 1 9 6 8 ; Swanson 1 9 7 1 ; Swanson and C o r l i s s  1 9 7 1 ) .  Thes e  
excavat ions have documented 8000-p l us years of  human hab i tat ion wi thin 
the reg ion . Pos t-inundat ion s tud ies  have been few ( e . g . , Knudson e t  al . 
1 9 7 7 ; Thomas and Mierendorf 1 985 ) ,  a l t hough there are ind i c a t i ons that 
the archeological  remains that have not been documented within this  
reservo i r  may be l ike those  present at L ibby Reservo i r  ( see  
S e c t ion 3 . 2 . 9 . 4 ) . 

3 . 2 . 9 . 2  Hungry Horse 

The re has been l i t t l e  arche o l og i cal  research c onduc ted in the Hungry 
Horse  Reservoi r  to dat e . Only  three s i tes  are recorded at  this  
re s e rvo i r ; two are at  the  reservoi r  margin , and one  is  comp l e t e ly 
inundated . More research would  b e  required to  e s t imate the extent of  
archeo l og i cal  remains at  relevant e l evat i on l eve l s  for  this reservo i r . 

3 . 2 . 9 . 3  Grand Coulee ( Lake Rooseve l t )  

Mos t  survey work was c onduc ted  during the f i l l ing o f  the pool  and , 
af t e rwards , above the l , 290-f o o t  h igh wat e r  mark ( Co l l ie r , e t  a I , 1 94 2 ; 

1 /  Thi s  pro j e c t  s omet imes exceeds i t s  normal operat ing l imi t s . The 
maximum e l evat ion encounte red in BPA s tudi e s  was 206 5 . 5  f e e t . 
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Larrabee and Kardas , 1 96 6 ) .  
spring drawdown in 1 9 6 7 ;  a l l  
1 , 240 f e e t  ( Chanc e , 1 9 6 7 ) . 

Numerous o the r s i t e s  were found during a 
were reco rded at  or  above an e levation of  

A t o tal  of  1 6 6  cul tural resource s i te s  1/  has been iden t i f ied al ong the 
1 5 1  r iver mi l e s  of the Co lumbia , 30  r ive r mi l e s  of the S pokane area , 
1 0  r ive r m i l e s  o f  the Sanp o i l  arm , and 10  river m i l es of  the Ke t t l e  arm 
c ompris ing the Grand Coulee reservo i r . Of the se , 9 7  are prehis tori c , 
48 are his to r i c , and 2 1  are b o th . The 48 h i s to r i c  s i tes  ( 1 6 with  
Smi thsonian numb e rs ) were evaluated  f o r  this pro j ec t .  Precise  l o c a t i ons 
could  no t always be ass igned . Num e rous add i t ional s i tes  had only 
approximate locat ions wi thin e l evat ions s tudied  for this  pro j e c t  
( 1 , 208-1 , 290 f e e t ) .  The larges t  numbe r  o f  s i tes  e valuated f o r  inc lus ion 
in the Nat i onal Regis ter  o f  H i s to r i c  P laces are inc l uded in the Ke t t le 
Fal l s  Archae o l og i cal  D i s t r i c t  ( KFAD ) .  This  d i s t r i c t  i s  l ocated at the 
northern end o f  Lake Rooseve l t  near the town o f  Ke t t l e  Fal l s . Nine teen 
s i te s  are iden t i f ied w i thin the d i s t r i c t ,  14 containing prehis t o ri c /  
h i s t o r i c  abo r i g inal c omponen ts and 2 w i t h  h i s t o r i c  rema ins ; the rema ining 
s i tes  contain b o th prehi s to r i c /his t o r i c  abo r iginal and his t o r i c  
EuroAme r ican c omponents ( Mas t en and Gal m ,  1 986 . )  

S i te s  have been af f e c ted  by e ros ion , inc l ud ing l ands l ides and s i te 
d i s p l ac emen t . P lacer mining and re l i c  c o l l ec t ing has a l s o  d i s p laced o r  
d e s troyed s i t e s . Re l ic c o l l e c t ing , whi ch removes t he resource f rom the 
pub l ic domain , appears to  be  one o f  the mos t  s igni f icant impa c t s  to o ccur 
wi thin the r e s e rvo i r  ( C hanc e , 1 96 7 ) .  The cumulat ive e f f e c t is  es t imated  
t o  be  s evere . The exa c t  cond i t ion o f  many s i tes  i s  presen t l y  unc e r tain ; 
f ew s i tes  have been evaluated acc o rd ing to  Nat i onal Regis te r  o f  H i s t o r i c  
P laces (NRHP ) c ri te r i a . 

Thirty-seven preh i s t o r i c  and 35  h i s t o r i c  s i tes  are ant i c ipated to  have 
res earch potential  based on the documen ted nature and extent of cul tural 
depo s i ts and f ea tures . Twenty-one of  the h i s t o r i c  s i tes  are towns i tes , 
w i t h  mul t i-component depos i t  poten t ial . 

3 . 2 . 9 . 4  Libby ( Lake Koocanusa ) 

Cul tural resources inves t igat ions s ince 1 95 0  have r e c o rded  
2 6 5  preh i s t o r i c  and h i s to r i c  cul tural res ources  s i tes  ( po s t-inunda t i on ) . 
The ent ire Lake Koocanusa reservo i r , inc l ud ing the lands to 2 , 6 5 9  f e e t  
above s ea l eve l e l evat ion , has been dec lared e l i g i b l e  f o r  l i s t ing in  the 
NRHP as the Midd l e  Koo t enai R iver Archeol og i cal Dis t r ic t .  Many of  the 
s i tes  were exposed  during c ons t ruc t ion and operat ion o f  the dam .  The 
mos t recen t  maj or cul tural resourc e s  f ie l d  inves t igat ions were c onduc ted  
in 1 98 1  and 1 9 8 2  and c ons i s ted  o f  an intens ive , sys tema t i c  survey and 
s i te-te s t ing program o f  s e l e c ted s i te s  above 2 , 3 4 2  f e e t  above mean s ea 
l evel ( lowe s t  r e s e rvo i r  e l evat ion f o r  those years ) .  The e levat ion range 
c ons idered in the IDU analyses ext ends below  this  l eve l . Howeve r ,  
ear l i e r  s tud i e s  ident i f ied f ew s i tes  b e l ow the 2 , 34 2  f o o t  l eve l .  

1 /  W i thin the s tudy area and s tudy e l eva t i ons . 
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The qua l i ty o f  s i t e  data i s  ve ry high . S i t e s  above 2 . 342  f e e t  have b een 
thoroughly evaluated and a program out l ining future inve s t igat ions 
( inc lud ing data recove ry . ongo ing moni t o ring . and s i t e  recorda t ion ) is 
b e ing imp lemented by the Koot enai Na t i onal For e s t  and the Sea t t l e  
D i s t r i c t .  Army C o rps of  Engine e rs . Thes e  s tudies  wi l l  c ons ide r :  
l ong-te rm ( 9000 BC t o  Present ) trends and changes in human land use ;  
human adap tat ion at the s outhern margin o f  the b o real fore s t ; the 
beginnings of  l iving in one s e t t led place f o r  hunter-gatherers ; 
subs i s t ence-re lated burning in the Northern Rockie s ; Koo tenai Indian 
h i s tory and heri tage ; and his toric  trad ing and l ogging ac t ivi t ies . S i t e s  
have been af f e c ted both  b e f o r e  and a f t e r  inundat ion . princ ipa l ly f rom 
l ogging . agricul ture . excava t i on .  wave-induced  e r o s i on . wind e ro s ion . 
re l i c  c o l l e c t ing .  vandal i sm . and o f f-road veh i c l e  operat ion . 

3 . 2 . 9 . 5  Albeni Fal l s  ( Lake P end Ore il l e )  

A t o ta l  o f  2 2 7  s i te s  has been recorded in the Albeni Fal ls Res ervo i r  
wi thin the bins potentia l l y  a f f e c t ed by this proj e c t .  Thirty-four s i t es 
are h i s tori c ; 1 7 2  prehis t o r i c ; and 2 1  s i tes  comb ine h i s t o r i c  and 
preh i s t o r i c  components . S i t e  survey b egan in the 1 950s  and cont inued 
interm i t ten t l y  unt i l  1 985 . when mos t  of the reservo i r  was s urveyed by 
Gough and Borenson ( 1 985 ) and Miss and Hudson ( 1 986 ) .  Mos t o f  the 
cul tural resources  recorded wi thin the f luc tua t i on zone o f  the reservo i r  
are l o cated on the gent ly  s l oping b eaches whi c h  a r e  genera l ly b o rdered by 
l ow ( ab out . 5  to  1 me ter ) e rod ing terrace s  or cut banks . 

None of the s i t e s  has been submi t ted to  the S tate  His t o r i c  Preservat i on 
Off i ce r  ( SHPO ) f o r  review o r  been sub sequen t ly d e t e rmined el i g ib l e  f o r  
inc lus ion i n  the NRHP . Of  t h e  preh i s t o r i c  s i tes  recorded . 5 3  are j udged 
to  have research poten t ial  ( the o thers canno t be  j udged due to  lack of 
suf f i c i ent info rmat ion ) .  Mos t h i s t o r i c  s i tes  are ext reme l y  marginal 
b e caus e they are i s o lated art ifac t scatters  or are features lack ing 
mean ingful context s . However . 1 1  of the s i tes  appear to have a po tent ial 
f o r  impor tant inf ormat ion within a meaningful h i s t o r i c  context 
(Arche o l og i cal  and H i s t o r i cal  Servi c e s . 1 986 ) .  Thes e  s ites  inc l ude the 
Farragut Naval Bas e ; the Pend d ' Ore i l le C i ty Towns i t e ; the Ponde ray 
Sme l t e r ; the Bayview L ime Kilns ; Lake Mine s ; the A . C .  Whi t e  
Sa�wi l l / La c l ede Ferry Land ing ; the ( p o s s ib l e ) Markam Homes tead ( 18 6 0 s ) ;  
Seneac quo teen ; debr i s  near Seneac quo teen ; the Venton Towns i te ; and 
( po s s ib l e )  Northern Pac i f i c  Rai lroad cons truc t ion camps . Of thes e . 
Seneacquoteen i s  mos t no tab l e  and pos s ib ly the mos t  h i s t o r i ca l l y  
s ignif i cant p lace i n  northern I daho north o f  the C oeur d ' Alene mines and 
the Cataldo Mis s ion . 

The greate s t  impac t on these  s i tes  has been f rom e ros ion . In  s ome 
ins tanc es . as much as 3 f e e t  of the upp e r  depo s i t s  of s i tes  has been 
l o s t . and there i s  f rom 1 to 2 f e e t  ( o r  more ) hori zontal e ro s ion per year 
in s ome areas . Rel i c  hunters  c on t r ibute to  impac t s  on p reh i s t o r i c  
r e s ources  a s  we l l .  Seventy-s ix percent o f  a l l  h i s t o r i c  s i t e s  are l o cated  
within b ins 1 and 2 .  and are , there f ore . al ready sub j e c t  to  cons iderab l e  
e ro s ion and rel i c  c o l l e c ting unde r  current operat ions . Na tural 
d e t e r i o ra t i on wi l l .  neverthe l e s s . cont inue to  have the mos t  s i gn i f i cant 
impa c t s  on h i s t o r i c  s i t e s . 

3-26 



3 . 3  NATURAL RESOURCES ENV IRON}1ENT 

3 . 3 . 1  AIR  QUALI TY 1/ 

A i r  qua l i ty is a concern in c e r tain def ined a ir bas ins 2/  and around 
c e r tai l generat ing p lants  in the s t udy area ( see Appendix A. Figure A . l 
f o r  l c ca t i ons of  sub s tan t ial ly  a f f e c ted gene ra t ing plants ; Tab l e  A . 1 0  f o r  
Cal i f l) rnia bas ins af f e c ted  and Tab l e  A . l l  f o r  sub s tant ial ly a f f e c ted 
coal-f i red powe r plan t  l ocat i ons and nearby populat ions ; Tab l e  A . 1 2  for  
populations of  a f f e c t e d  Cal i f o rnia Air  Bas ins and Tab le  A . 1 3  f o r  amb ient 
air qua l i ty data for areas near af f e cted  p lants and in Cal i f o rn ia 
bas ins ) .  Air  qual i ty may be measured in terms of  concen t ra t i ons of  
po l l utants  of  concern and the exten t to which  the se approach the amb ient 
air qua l i ty s tandards set by the U . S .  Environmental P r o te c t i on Agency 
( s e e  Appendix A .  Tab l e  A . 14 ) . Po l lutan t s  of  con c e rn in this  analys is  are 
those produced by ext rac t ing . pro c e s s ing . t rans po r t ing . and burning coal . 
o i l . and gas to produce e le c t r i c  powe r . P rinc ipal p o l lutants  produced 
inc lude sul phur dioxide ( S02 ) .  n i t rogen oxides (NOx ) '  and t o tal 
sus pended part iculates ( TSP ) .  

I n  the PNW and I S W .  exi s t ing S02 concentra t i ons in the vic in i ty of  
p lants  whose operat i ons may poten t ial ly be  a f f e c t e d  by Int e r t i e  a c t i ons 
are general ly low and do not  exceed the Primary Standard . TSP l eve l s . on 
t he o ther hand . do reach or exc e e d  the Pr imary S tandard in a f ew cases . 
This  is  par t icularly t rue in rural areas . where dus t f rom unpaved roads 
and agr icul tural ac t iv i t i e s  enters the a i r  in large amounts  ( B iosys tems . 
1 986 ) .  

In  Cal ifornia . annual basin ave rage concent rat i ons o f  TSP and S0 2 are 
c omparab le  to  those around PNW and I SW p l an t s . ( I t should  be  no ted  that 
the PNW and I SW values are represen tat ive of air qua l i ty in the gene ral 
v i c inity of  the gene rat ing s tat ions and are h ighe r than regional 
averages .  The values f o r  Cal i fo rnia . on the o ther  hand . are ave rages 
over the air bas ins . )  In  mos t  cas e s  in the Cal ifo rn ia bas ins . power 
p l an t  emi s s i ons represent a smal l port ion of  the exi s t ing reg ional 
emi ss ion level s  of  TSP . but PNW and ISW coal plan t s  may be the main 
regional sources  of  b o t h  TSP and S0 2 ( s ee Appendix A .  Tab l e  A . 1 S ) .  
NOx ' produced in the c ombus t i on of  o i l . gas . or  coal . comb ines with  
hydrocarbons in sunl ight to  produce o zone . In  areas with large amoun t s  
o f  sunl ight and h igh hydrocarbon concentrat ions ( s uch  as the Lo s Angeles  
A i r  Bas in ) . ozone be c omes a pol lutant  o f  concern . Ozone l eve l s  ave rage 
we l l  be low the P r imary S tandard over the PNW and I SW affec ted areas . 

1 /  S ince opera t i on o f  B r i t i s h  C o l umb ia ' s  s ingle thermal p l ant  would not  
be  affected  by any o f  the propos ed a c t i ons . no des c r i p t i on o f  a i r  
qua l i ty in this  region i s  provide d .  

2 /  Three of  the sub regions f o r  analys i s  of  a i r  qua l i ty i n  Cal i f o rnia are 
trad i t i onal a i r  bas ins , whi ch are areas that large ly conf ine the 
po l l utants  emi t ted  wi thin them . The p o l l utan t s  tend to  c irculate and 
mix toge ther wi thin  the bas ins . 

3-27  



A related concern is  ac id depos i t ion . Oxides o f  ni trogen and sul fur can 
comb ine in the a i r  with  water  t o  f o rm ac id rain o r  snow which may 
adversely  a f f e c t  water  resources  and p l ant and animal l if e . A Nat ional 
Ac id Prec i p i tat ion As s e s sment P rogram has begun to  s tudy s i tes for acid  
depos i t ion . Wes te rn s i tes  vulnerab l e  t o  ac i d  depo s i t ion inc lude the 
Cas cade Mountains o f  wes te rn Washington , the Sie rra Nevada mountains eas t 
o f  San Franc i s c o , the San Franc i s c o  Air  Bas in , the Los Ange les  Air  Bas in , 
southeas tern Ar i z ona , and central Co l o rado . The l ink between changing 
l eve l s  of generat ion and obs e rvabl e  impac t s  of acid  depo s i t ion is  comp l ex 
and d i f f icul t t o  quant i fy , depending on many var iab l es such as 
microcl imat e ,  a l ka l in i ty o f  s o i l  and wat e r , and s o i l  depth and 
compos i t ion .  ( Data on concentrat ions o f  components  o f  prec ipi ta t i on 
related to  a c i d  depos i t i on are presented in Appendix A ,  Tab l e  A . 1 6 . )  

3 . 3 . 2  WATER QUAL ITY AND FISH  

The s tudy area inc ludes a wide  vari e ty of  water  res ources  and f ish  
spec ies . Wa ter  resources p o t en t ia l ly af f e c t ed inc lude groundwater  
suppl ies , r ivers , s treams , res e rvo i rs , lake s , ponds , e s tuarie s , marshe s , 
and ocean wat e r . Fish  species  inc lude the f ul l  range dwe l l ing in such 
water  bodies , f r om the warmes t  zones in Cal i fornia to  the cold waters  of 
Bri t ish Columb ia .  Exc e p t  where s p e c i a l l y  des ignated o r  pro t ec ted  species  
are  involved , therefore , the envi ronmental des c r i p t ion for  the s e  
res ources  w i l l be  gene ral i zed by reg ion . Charac teri s t i c  s p e c i e s  are 
l is ted in Append ix A ,  Tab l es  A . 1 7  and A . 18 .  

3 . 3 . 2 . 1  The Hydroe l e c t r i c  Sys tem 

3 . 3 . 2 . 1 . 1  Pac i f i c  Nor thwe s t  

Pac i f i c  Nor t hwe s t  r ivers are hos t  to  numerous anadromous f ish  ( s pe c i e s  
which  migra t e  down t h e  r ivers t o  the o cean ,  then re turn ups t ream to  
spawn ) . To c omp l e te the i r  j ourneys , they mus t nego t iate  up to  nine dams 
which  have impounded mos t o f  the f re e-f lowing sec t i ons o f  the Co lumb ia 
Rive r .  Fish j ourneying t o  the natural spawning areas in the Snake R iver 
and i t s  maj or t r ibutary , the Salmon Rive r , mus t pas s over e ight dams 
( f our on the Co lumb ia ;  f our on the Snake Rive r ) .  Chief  Joseph Dam on the 
Columb ia and He l l s Canyon Dam on the Snake mark the ups t ream l im i t s  o f  
anadromous f ish  migrat ion . 

The t r ibutari e s , lake s , and upper port i ons o f  the C o l umbia River sys tem 
are the maj o r  s pawning and nursery grounds for  anadromous f ish . The 
principal anadromous f i s h  in the Columb ia Bas in are s teelhead trout ; 
three species  o f  salmon ( chinook , c oho , and s ockeye ) ;  and shad . Unl ike 
species  of the salmon fami ly  ( s almonids ) ,  however , shad do no t inhab i t  
smal l e r  t r ibutari e s , but us e mos t ly the mains tem o f  the Co lumb ia and 
Wi l lame t t e  Rivers . O ther anadromous species  inc lude the whi t e  s turgeon , 
s tr iped bas s , eulachon , and Pac i f i c  lamprey . Anadromous f i s h ,  and 
par t i cularly salmonids , require high-qua l i ty water . Wat e r  t emperature , 
d i s s o lved oxygen , and n i t rogen supersaturat ion have c reated the grea t e s t  
water  qua l i ty prob l ems f o r  f isheries  in t h e  Co lumb ia R iver Bas i n .  

The Co lumb ia R iver and i t s  t r ibutaries  a l s o  c ontain a var i e ty o f  res ident 
f ish . Res ident f ish  spend the i r  ent i re l if e  in f re s h  wate r ,  al though 
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some regularly migrate fai r ly sub s tan t ia l  d i s tance s  wi thin the 
f re s h-water sys tem . 

Many res ident species  are re l a t ive ly  t o l e rant of  s t re s s ful  environmental  
cond i t ions such as h i gh tempe rature , low concentrat ions of d is s o lved 
oxygen , and the presence of smal l amount s  of ce rtain toxic po l lutan t s . 
Anadromous salmonids general ly do not  t o l e rate  such condi t ions as we l l  as 
res ident s pe c ies , e s p e c ia l ly when such c ond i t ions deve lop  qui ckly . 
Anadromous f ish  migrat ion , s pawning , and survival  of  eggs and j uve n i l e s  
are c l o s e l y  l inked to  wat e r  temperature . F l ow rates  af f e c t  the t rave l 
rate of  both  ups t ream and down s tream migran t s . Disso lved oxygen 
concentrat ions af fec t the rate of deve l opment and growth of  eggs , larvae , 
and j uven i l e s . E f f e c ts of t oxican t s  on j uveni le salmonids have been 
s tudied extens ive l y ,  and salmonids are known to  b e  genera l l y  mo re 
sens i t ive to many po l lutants than o ther groups of  f i s h .  

Both anadromous and res ident f ish  have been a f f e c ted  a t  d i f f e rent s tage s 
of  the i r  l i f e  cyc l e s  by the environmental change s  c reated by the 
exis tence of  hydro pro j ec t s  in the Columb ia River sys tem . The f o l l owing 
d i s c uss ion focus e s , in turn , on downs t ream-migrat ing j uveni l e  salmon ids , 
ups t ream-migrat ing adul t salmonids , and res ident f i s h .  

Down s tream Migrants 

Down s tream migrat ion i s  grea te s t  during Apri l , May , and June , 
h i s t o r i ca l ly the per iods  of  greates t f l ow in the mains tern . H igh f l ows 
mean increased s p i l l  at mo s t  dams , fac i l i t a t ing the passage of j uveni l e  
salmonids through the sys tem . Exce s s ive s p i l l ,  however ,  may c reate high 
d i s s o lved n i trogen l eve l s  ( n i trogen supersatura t i on ) , whi c h  i s  
d e t rimental t o  both  downs t ream-migrat ing j uveni les  and ups t ream-migrat ing 
adul ts . 

Downs t ream migran t s  ( b e tween 5 and 30 pe r c en t )  may a l s o  pas s through dam 
turb ines at  each fac i l i ty .  Turb ine mo rtal i ty may resul t d i r e c t ly o r  
ind i re c t ly f rom inj ury t o  the f ish  f rom pres sure o r  impa c t ; s tunned f ish 
surviving the turb ine d i s charge may be eaten by predators . The type o f  
turb ine s , e f f i c iency of  turb ine opera t ion , presence of  preda t o r  f i s h ,  
t ime of  pas sage , and a numbe r  of  o the r factors  are impor tant var iab l e s  in 
d e t e rmining survival through the powerhous e s . 

Fish  have a l s o  been af f e c t e d  by the t rans f o rmat ion of  what was a 
fas t-moving s t ream into a series  of  s l ow-moving lakes o r  res e rvo i r s  
behind dams . Down s tream migrat i on t ime has s l owed ,  and has s ub j e c ted  
downs tream migran t s  ( par t i cularly j uven i l e s ) to cons iderab l e  b i o l og i cal  
s tres s . Migration t ime i s  l inked to  survival  in  s everal ways . P r o l onged 
de lays expose  j uveni le s  to  preda t i on and d isease and can cause them to  
lose  the i r  t ime-c r i t i cal  abi l i ty to adapt  to  sal twater  when they reach 
the o cean .  

Survival of j uveni l e  f ish  can a l s o  b e  af f e c ted by s t rand ing . When 
s to rage reservoirs  are rapidly  drawn down , smal l f i sh may b e c ome i s o lated 
in discontinuous poo l s  f o rmed as the wat e r  recede s . They can b e c ome 
easy prey for  b irds and anima l s . o r  may d i e  as the temperature of sha l l ow 
poo l s  increases  and oxygen i s  d ep l e ted . 
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Ups tream Migrants 

Sign i f i cant o therwise  unexplained losses  of adul t ,  ups t ream migrants are 
att ributed to  Co lumb ia and Snake R iver dams . Mos t  adul t mortal i t ie s  due 
to dams are d i re c t l y  or indire c t l y  l inked to delays in migrat i on and seem 
to be s pe c ie s -re lated . Some f ish  as cend the f ish ladders provided f o r  
ups tream passage b u t  al l ow themse lves to  pas s back over the dam via the 
s p i l lway ( "fal lback" ) .  They mus t then reas cend the ladder .  Although 
fal lback may o c cur to  some degree at  mos t  dams , the prob lem is e s pe c ial l y  
acute at Bonnevil l e  Dam , where fal lback has been e s t imated at  be tween 2 5  
and 35 percent . 

Hydropowe r peaking may 
salmon and s teelhead . 
e l eva t i on f luc tuat ions 
dams , whi c h  reduc e the 
salmonids . 

Res ident Fish  

a l s o  adve r s e l y  affect  ups t ream passage of  adul t 
Peaking operat ion can cause fo rebay and tailwater  
beyond d e s i gn l im i t s  of f ish pas sage fac i l i t ie s  at  
ladders ' ab i l i ty to  a t t rac t and pas s  adul t 

Res ident f ish tend to  inhab it a par t i cular area of  the river ( re s e rvo i r ) 
f o r  l ong p e riods of t ime ( s easona l l y )  o r  throughout mos t  of  the i r  l ives . 
Thus , the d i s t ribut ion and abundanc e  of  various s p e c i e s  i s  a f f e c ted more 
b y  local hab itat cond i t ions than b y  general cond i t i ons preva i l ing 
throughout the r iver system.  

Warm water  s p e c ie s , such as the  largemouth bas s , b l ueg i l l , and c rappi e ,  
are par t icularly s us c e p t i b l e  t o  reservo i r  f luc tuat ions . They s pawn in 
the spr ing when the wat e r  warms to about 60  degrees . Nes ts are 
c ons t ruc ted in she l tered shal l ows , near the edges of the reservo i rs , at 
depths f rom l e s s  than 2 f e e t  to  about 1 0  feet . Inc reases in res e rvo i r  
f l uc tuat ions could change wate r  temperatures o r  expos e  nes ts , k i l l ing the 
eggs . 

Res ident t rout are reared in hatcheries  and s tocked in many lake s , 
reservo i rs , and s t reams throughout the Northwe s t .  Mo s t  of the eas i l y  
acce s s ib l e  trout waters  are s t ocked annua l ly b ecause natural produc t ion 
canno t keep  pace with demand . Rainbow t rout are fairly  tole rant of  warm 
t emperatures  and inhab i t  the reservo irs  and t r ibutary s t reams throughout 
the s ys tem . Other res ident f ish  inhab i t  the c o l d e r  port ions , s eeking the 
mouths of  c o l d  s t reams , underwa ter  s p r ings , and c o o l  main current s .  
S pawn ing , however ,  mus t b e  accomp l i s hed in t r ibutary s t reams b ecause the 
reservo i r s , except for areas immediately  b e l ow the dams , do not  p rovide 
suitab l e  s pawning hab i tat (a g rave l sub s t rate  with h i ghly oxygenat ed 
wat e r  percolat ing through i t ) . 

Reservo i r  waters  of ten favo r the e s tab l i shment and prol if erat ion of  
nongame spec ies  b ecause the  new hab i tat i s  no t idea l ly sui ted f o r  
e s tab l ishing a dominant populat ion of  e i ther warm- o r  c o ld-water  game 
s p e c i e s . In many case s  the two hab i tat types overlap , and warm and c o l d  
water  s p e c i e s  c o exis t .  Reservo i r  environment s  whi ch exis t t oday have 
permi t ted warm wat e r  s pe c ie s  to pro l if e ra te , al though not in great 
abundance , whi l e  s pawning populat ions of t rout are conf ined to  the c o l de r  
t r ibutary s treams . 
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The f ish prob l ems as soc iated with  Colwnb ia and Snake Rive r darns have been 
deve l oping for  a nwnber o f  years . In many case s , mi t iga t i on f o r  s ome of  
the  expected  f ishe r i e s  l o s s e s  was provided at  the  t ime of cons t ruc t ion . 
Hatche r ies were bui l t  or  operat ional funds al l ocated to  rear f ish t o  
replace tho s e  los t due t o  inunda tion o f  s pawning grounds and o t her 
caus es The Pac i f i c  Nor thwe s t  Conse rvat ion and Powe r P l anning Ac t 
(North'."I'es t  Power Ac t )  of  1 980 , which es tab l ished the C o l wnb ia Bas in F i s h  
and Wi l d l ife  P rogram , provides guidance to  BPA to  fund Federal and S ta t e  
agenc ies , Indian t r ibes , and private  individual propo s a l s  t o  m i t iga t e  the 
l o s s  of  f ish and wi l d l i f e  throughout the C o l wnb ia Rive r Bas in due to  
hydro e l e c t r i c  proj e c t s . These  pro j e c t s  inc l ude such things as anadromous 
and res ident f ish  hat chery cons t ruc t ion , improvement of  f i sh pas sage 
fac i l i t ies , f ish and wi l d l i f e  hab i tat  enhancement ac t iv i t i e s , and wa t e r  
re qui rement s  t o  provide ade qua t e  f lows during c r i t ical  f ish  migrat ion 
periods . 

3 . 3 . 2 . 1 . 2  B r i t ish Columb ia 

In the Peace Rive r sys tem of  B r i t ish  Co lumb ia , mos t of  the t ributary 
s t reams support  popula t i ons o f  sport  f ish ( Bruce and S tarr , 1 9 7 7 )  by 
provid ing c r i t i cal  spawning and rearing hab i tat . Nwnerous s p e c i e s  are 
a l s o  f ound in the Peace R iver i t s e l f  and in reservo irs  behind darns . 
Spe c ies  such as l ake whi t e f i s h  have inc reased in numb er s ince impoundmen t 
of the ir  nat ive r ivers . By c ontras t ,  rainbow t rout popula t i ons in 
Wi l l i s ton Reservo i r  are now d e c l ining rap i d l y . Kokanee salmon are widely  
d i s t r ibuted , sugges t ing that large populations may eventua l l y  b e c ome 
es tab l ished throughout the res ervo ir  ( Halsey , e t  a l . ,  1 9 76 ) .  

Hydroe l ec t r i c  deve l opment pro j e c ts in the Bri t i sh C o l wnb ia p o r t ion of  the 
Co lumb ia Rive r sys tem , howeve r ,  have s i gni f i cant l y  a f f e c ted  the natural 
produc t ive capab i l i ty of  f i sheries . In  par t i cular , the l o s s  o f  
reproduc t ive hab i tat  i n  t ributary s treams , e l imina t ion of  produc t ive 
l i t tora l  areas , and b l o ckage of  migra t i on routes  have threatened s t o cks 
of  rainbow t rout , Do l ly Varden char , kokanee ,  cut throat t rout , and 
mountain whi t e f i s h  ( Envi ro con , 1 986 ) .  

The Mica Darn res e rvo i r  and i t s  t r ibutaries  suppo r t  populat ions of  Do l ly 
Varden char , rainbow trout , mountain whi t e f ish , burbo t ,  s quawf ish , and 
suckers . Duncan Reservo i r  suppo r t s  sma l l  populations of rainbow t rout 
and Do l ly Varden char but is  e s s ent ia l l y  unproduc t ive due to  g lacial  s i l t  
cond i t ions . Duncan R ive r ,  howeve r ,  provides s pawning hab i ta t  for  the 
e c onomical l y  impor tant Koo t enay Lake rainbow t rout and kokanee s tocks . 
Changes in wat e r  f l ow and t emperature have threatened the s e  s to cks . 

Ko ocanusa Reservo i r  suppo r t s  popula t i ons o f  cut throa t trout , Do l ly Varden 
char , mountain whi te f i s h , and burbo t .  The maj or l o s s  of s to cks has 
o c c urred in the main Kootenay R ive r i t s e l f . Ext reme f luc tuat ions in the 
f l ows b e tween winter  and summe r has reduced the produc t ivi ty of  this  area 
( Envi ro con , 1 986 ) .  

3 . 3 . 2 . 2  Thermal P lants  and Wat e r  Use  

Nuc l ear and coa l - ,  o i l - ,  o r  gas-f i red genera t ing p l ants  us e water  f o r  
c o o l ing . Water  i s  taken f rom r ive rs , aqui f e rs , Pac i f i c  coas tal  waters , 
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o r  res ervo irs , and i s  recyc l ed within the plant o r  returned to  i t s  
sourc e . (A  more comp le t e  des cript ion of  the process  is  f ound in 
Sec t ion 4 . 3 . 3  of  this  E I S . ) Charac teris t i c  and / o r  important f ish spec ies  
in  water  bodies  ut i l i zed by generat ing p lants shown in the  ana lys is  t o  be  
sub s tant ia l ly af f e c ted  by potential  Inte r t i e  dec i s ions are  l is ted in 
Appendix A ,  Tab l e  A . 1 8 .  

3 . 3 . 2 . 2 . 1  Pac i f i c  Northwe s t  

The Ye l lows tone R ive r i n  Montana , the Green Rive r i n  Wyoming , the 
Skookumchuck River in Washington , and the Co lumb ia R iver in Oregon , 
supply water  for  c o o l ing purpo ses to  Pac i f ic Northwe s t  thermal p l ants . 

The Ye l lows tone R iver suppor t s  the large s t  and mos t  impor tant 
recreat ional f ishe ry in Southeast  Montana , w i th over 30 spec i es of 
primari ly  warm water  f i sh such as cat f ish and s turgeon in the Forsyth , 
Montana , area . P re c ip i tat ion and runof f  in the area are l o w .  The r iver 
suppl ies water  via p i p e l ine to  Cas t l e  Rock Reservo i r  which  supports  a 
warm wa ter f i shery and i s  used f o r  the water  for  the C o l s t r i p  coal  p l ant , 
near Forsyth . 

The Green Rive r ,  near Green Rive r ,  Wyoming , i s  regulated at  Fontene l l e  
Reservo i r .  I t  supp o r t s  a b lue-r ibbon f i shery f o r  b rown and rainbow 
trout . The river suppl ie s  water  for  the Bridger coal p l ant . The 
his t o r i cal mean annual d i s charge is 1 , 76 3  c f s . Minimum d i s charge o ccurs 
in the winter  ( 688  c f s  in February 1 984 ) .  

The Skookumchuck R ive r ,  regulated by Skookumchuck Darn , supp l ies  water  to 
the Cen t ral ia coal p l ant . I t  i s  a typi cal  Cas cade Mountain s t ream with  a 
ful l compl ement o f  res ident and anadromous salmonids ( chinook , c oho , and 
chum salmon ; s tee l head ; and cut throat t rout ) wh ich  us e the area near the 
p lant for s pawning . 

Carty Reservo i r , f i l l ed wi th wat e r  pumped f rom the Co lumb ia R ive r ,  
suppl ies  water  f o r  i r rigat ion and for  c o o l ing the Boardman coal  p lant . 
That coo l ing water  i s  d i s charged back t o  the reservo i r . The reservo i r  
suppor t s  sculpins and smal lmouth bas s . There is  n o  recreat i onal use o f  
t h i s  reservo i r . 

The Columb ia River a l s o  suppl ies  cool ing wa ter  to  the WNP-2 nuc l ear p lant 
and Hanford Generat ing Proj e c t ,  b o th a t  Hanfo rd ,  and the Troj an nuc l ear 
p lant near Rainie r ,  O regon . 

Groundwater f rom the Humb o l d t  R iver bas in suppl ies  the Valmy coal  p lant 
in Nevada . The aquif e r  a l so supp l ies  dome s t i c  consump t i on and l ive s t o ck 
( B i o sys tems , 1 9 86 ) .  

3 . 3 . 2 . 2 . 2  Cal i f o rnia 

Cal i f o rnia p l ants  use and return wa ter f rom and t o  mul t i p l e  sources . The 
Sacramento and San Joaquin Rivers are sources  of water  for  c o o l ing f o r ,  
respect ive l y ,  the P i t t sburg and C on t ra C o s ta p l an t s . The adj o ining 
de l tas formed by the r ive rs and three bays ( Suisun , San Pab l o ,  and San 
Franc i s c o ) include 6 8 0  m i l e s  of navigab l e  channel s  inte rspersed  wi th 
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l eveed i s lands used f o r  agr i cul ture . Wa ter  resource p r o j e c t s  have 
al tered d i s t r ibut ion , seasonal i ty ,  and magni tude o f  e s tuary f l ows here 
and in nearby sal t and b rackish marshes . Fresh-wa t e r  f l ow into the 
e s tuary i s  l ess  than 40  pe rcent o f  the na tural f l ow that exi s ted  b e f o re 
water  d ive r s ions , and there i s  an apparent l ink b e tween inf l ow and the 
capac i ty of the e s t uary to ass imilate was tes  (Nicho l s  e t .  a l . ,  1 9 86 ) .  
Several s pe c ies o f  anadromous f ish  ( such as chinook salmon , s te e l head 
t rout , s t r iped bas s , s turgeon , and shad ) use the s e  bays and de l tas during 
var ious l if e  s tage s . Abundance o f  many o f  the s e  s p e c i e s  has de c l ined 
f rom h i s t o r i c  l eve l s  in the las t de cade s . Inc reased  exp o r t  o f  wat e r  f rom 
the bas in and changing patterns of seasonal f low have contributed to much 
of this dec l ine . Seas onal f l ow pat te rns have changed  b ecaus e the h i gh 
winter f lows are now s t o red  b eh ind dams and sub s equen t ly r e l eased dur ing 
the low f low  i r rigat ion season ( B i osys tems , 1 98 6 ) .  

Moss  Landing Harb o r  suppl ie s  water  f o r  c o o l ing at  the Mos s  Land ing 
p lant . Wat e r  i s  d i s charged f rom uni t s  1 through 5 to E l khorn S lough , an 
e s tuary lagoon w i th sub s t antial  seasonal change s  in wat e r  qua l i ty .  The 
s lough is a Nat i onal Es tuarine Research Res e rve unde r admini s t rat ion o f  
the Nat i onal Oceanographic  and Atmospher i c  Admini s t ra t i on ( NOAA ) . Wat e r  
f rom uni t s  6 and 7 i s  a l s o  d i s charged to  t h e  Pac i f i c  Ocean . The s lough 
and bay suppo r t  r i c h  e s tuarine and mar ine commun i t i e s , inc lud ing ove r 
70 s p e c i e s  of  f i sh ( lo c a l  species  w i th important s po r t  o r  comme r c ia l  
values a r e  l i s ted i n  Appendix A ,  Tab l e  A . 1 8 ) .  The s l ough s e rve s a s  an 
important spawning and nur s e ry area f o r  many of the s e  s p e c ie s . I t  a l s o  
supports  many var i e t ie s  o f  she l l f i s h . S ince  1 98 3  i t  has been us ed  as  a 
feeding area by sea o t t e r s , a Federa l ly endangered s pe c i e s . The Morro 
Bay p l an t  i s  also  l ocated in an area w i th high f ish and she l l f i sh 
populat ions . 

Several p lant s  are l ocated on the Pac i f i c  Ocean in southe rn Cal i f o rnia . 
The s e  p l an t s  a l l  use once-through c o o l ing sys tems drawing wat e r  f rom 
nearshore areas . A high d ive rs i ty of  f ish  s p e c i e s  ( s ee  Append ix A ,  
Tab le  A . 1 9 )  has been f ound i n  a s tudy o f  King Harbo r  ( near the Redondo 
Beach gene rat ing s ta t i on ) . Thi s  i s  repre s entat ive of the El S e gundo s i te  
as we l l  ( J .  S tephens , pers onal communica t i on ,  May 1 9 8 7 ) .  The s pe c ie s  
l is t  i n  Tab l e  A . 1 9  was comp i led  before  the 1 9 78  " E l  Nino " b r ought  warmer 
cond i t ions t o  this area . Many o f  the c o l d  wat e r  s p e c i e s  ( e . g . , ro ckf i s h  
and shiner p e r c h )  have been replaced b y  warm wat e r  s p e c i e s  f rom further  
south ( J .  S t ephens , personal commun i cat i on ,  May 1 98 7 ) .  

The Hun t ing ton Beach , Mandalay ,  and Ormond beach p lant s  are l o ca t e d  near 
areas w i th f lat sandy b o t t oms and mo re turb id  water  than King Harb o r . 
The f ish  commun i ty in the s e  areas i s  dominated  by  c roaker .  The Alami tos  
p l ant intake i s  l ocated in a sha l l ow embayment  wi th a mud and sand 
b o t tom . Dominant f i sh s pe c ies are c roake r and surf perch . The Hunters  
P o int p l an t  draws c o o l ing wat e r  f rom south  San Franc i s co Bay . Current 
and t ides in the area produce a turbul ent , we l l-mixed wat e r  mas s  w i th 
salinity  near o cean cond i t i ons . Dredg ing and f i l l ing in the area have 
l e f t  very l i t t le una l t ered b o t tom s e d imen t s . P o l lut i on ,  s i l ta t i on , and 
ship  was tes  have led  to a d e c l ine in f ishery qua l i ty .  

Two San Bernardino County p l an t s  have c lo sed-cy c l e  c o o l ing sys t ems us ing 
mechan i cal  d ra f t  c o o l ing towe r s . The Coolwa t e r  p lant d raws g roundwa t e r  
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f rom near Dagge t ;  the Et iwanda p lant use s  munic ipal wa ter in E t iwanda . 
Other uses  o f  groundwater  in the area inc lude  s ome agri cul tural use and 
domes t i c  use by a Marine Corps base and the C i ty o f  Bars tow . 

3 . 3 . 2 . 2 . 3  Inland S outhwe s t  

Rivers and groundwater  supply c o o l ing wat e r  f o r  I SW power plan t s . Three 
p lants in Arizona use groundwater  for c oo l ing . The s e  p lan ts  ( Cho 1 1a , 
Co ronado , and Springe rvi l le )  are l ocated in the P la t eau Up lands 
Province .  They are the maj o r  c onsumers of groundwater  in the area and , 
when fully  deve l oped , wi l l  undoub tedly b e  mining the aquif e r  ( i . e . , use 
by thes e  plants  wi l l  exceed  recharge ) ( Jame s  Mar i e , personal 
communi cat i on , May 1 98 7 ) .  Thi s  wi l l  cause a d e c l ine in wat e r  l eve l s  in 
the aquif e r  and wi l l  a l s o  depl e t e  f lows in the L i t t l e  C o l o rado R iver and 
local  springs . 

The Hunter  power p l ant uses  wat e r  f rom b o t h  Ferron and Co t tonwood Creeks 
in central  Utah . The p lant use s  a c l os e d-cyc l e , mechanical  draf t tower 
c o o l ing sys tem , and has no d i s charge of  was t e  wat ers . There i s  no 
s ignif icant f i shery in this  area . The wat e rs in these c reeks are a l s o  
used  f or i rr igat i on .  

The San Juan p lant in New Mex i c o  use s  wat e r  f rom the San Juan River near 
Fruit land . At this  p o int , the r iver has been impacted  by ups t r eam use s  
( pr imar i l y  i r r igat i on ) and suppo r t s  only a sma l l  warm wat e r  f is h  
populat ion cons i s t ing o f  channe l cat f i s h ,  c rapp i e , threadf in s had , and 
s ome bas s . This area h i s t o r i ca l ly supported  Co l o rado s quawf i s h  and 
raz o rback sucke r ( Federa l ly endangered s p e c i e s ) ,  and there has been s ome 
talk o f  attemp t ing to re-in troduce them ( Gary Thorne , personal 
commun i cation , May 1 98 7 ) .  

The Mohave plant ( C lark C o . , Nevada ) use s  a c l o sed-cyc l e  c o o l ing sys tem 
and supp lement s  C o l o rado R iver wat e r  with  wa t e r  re cyc l e d  f rom the coal  
s lurry p ipel ine supplying the plan t .  The r e s e rvo irs  and f ree-f l owing 
s e c t ions of the C o l o rado R iver in this area suppo r t  many us e s  inc lud ing 
recreat ion , mun i c ipal s uppl y ,  irrigat ion , and hydro e l e c t r i c  gene rat i on .  
Lake P owe l l  and Lake Mohave support  f ishe r i e s  inc l ud ing s t r i ped bas s , 
largemouth bas s , sma1 1mouth bas s ,  wal leye , rainbow t rout , and thread f in 
shad . Lake Mohave a l s o  suppor t s  razorback sucker and b ony tai l  chub ( a  
Federal ly  endangered s p e c i e s ) .  The tai 1waters  o f  Lake Powe l l  support  a 
maj or f ishery f o r  t r ophy rainbow trout and brook trout ( B i l l  S i lvey , 
personal commun i cat ion , May 1 98 7 ) .  

3 . 3 . 3  WILDLIFE AND VEGETATI ON 

3 . 3 . 3 . 1  Wes tern Uni ted  S ta t e s  

Vege tat ion wi thin t h e  Pac i f i c  Northwes t ,  Inland Southwe s t , and Cal i fo rnia 
fal l s  into f ive general c ommun i ty types--fore s t s /wood1and s , shrub 1ands ,  
grass lands , desert s , and r iparian/we t land ( see  Figure 3 . 7 ) .  Each p lant 
commun i ty has charac teri s t i c  assoc iated  wi l d l i f e  type s . Because the 
d ivers i ty i s  s o  c ons iderab l e ,  and because comb inat ions of the s e  
commun i t ies  may o c cur with  a n  intermixed  o r  "edge" e f f ec t , t h e  f o l l owing 
d i s cus s ions wi l l  f o c us on p lant commun i t i e s  and assoc iated w i l d l i f e . 

3-34 



c..u 
I 

c..u 
U1 

FIGURE 3 . 7 

L O CAT I O N S  O F  E C O S Y S T E M  R E G I O N S A N D E N E R G Y  FAC I L I T I E S  

Marine Division 

2 6 1 0  

Mediterranean \ -" JIIf" 
Division 

E N E R G Y  FACIL IT IES 

® 
® 
© 
@ 
® 
® 

@ 

Ct� rl� r tl l l (l (8) H e l r n;.., 
HOd r d nl ;Hl CD F1( ' l d  G a r d n( ' r  
Co l s t r r p  0 M o r ro Roy 
[j r l (j9(;r ® Coron;::cJO 
Va l m y  CO S p r 1 n cj(' r V i ! j c  

Sew F- rilnC ISC(J � 
I rv i n gton 

�r;a F a. c i l l t l('s Apac f1(; 

r",1oss L ':=J.rl d l r 1 q @ S O l J t h  Coast F(l c l l l t l t;S 

D I V I S I O N  _ 
PROVINCE 
SECTION 

Warm Continental Division 

Desert Division 

A d o p ted f rom R o b e rt G B a i ley 

Ec oreg l o n s  o f  t h e  U n i t e d  States 

U S  Depar tmen t  o f  Ag r i c u l t u re 

M i s ce l l a ne o u s  P u b l i c a t i o n  No 1 3 9 1  
1 980 1 7 . 500.000 

� 
MARINE DIVISION 2400 
2 4 1 0  Wil lamette-Puget Forest Province 

H I G HLANDS 
M24 1 0  PacifiC Forest Province 

M24 1 1  Sitka Spruce-Cedar-Hemlock Forest Section 
M24 1 2  Redwood Forest Section 
M24 1 3  Cedar-Hemlock-Douglas-flr Forest Section 
M2414 California Mixed EYergreen Forest Section 
M 2 4 1 5  Silver Flr-Douglas-flr forest Section 

MEDITERRANEAN DIVISION 2600 
2 6 1 0  California Grassland Province 

H I G HLANDS 
M26 1 0  Sierran forest Province 
M2620 California Chaparral Province 

STEPPE DIVISION 3100 
3 1 1 0  

3 1 20 
3 1 30 

3 1 40 

Great Plains Shori-grass Pralrre PrOvince 
31 1 1  Grama-Needlegrass-Wheatgrass Section 
3 1 1 2  Wheatgrass-Needlegrass Section 
3 1 1 3  Grama-BuHalo Grass Section 
Palouse Grassland Province 
Intermountain Sagebrush Province 
3 1 3 1  Sagebrush-Whealgrass Section 
3 1 32 Lahontan Saltbrush-Greasewood Section 
3 1 33 Great BaSin Sagebrush Section 
3 1 34 Bonneville Saltbrush-Greasewood Section 
3 1 35 Ponderosa Shrub Forest Section 
Mexican Highlands Shrub Steppe Province 

H I G H LANDS 
M31 1 0  Rocky Mountain Forest ProYlnce 

M31 1 1  Grand Flr-Douglas-flr Forest Section 
M3 1 1 2  Douglas-fir Forest Section 
M 3 1 1 3  Ponderosa Plne-Douglas-frr Forest Section 

M3 1 20 Upper G i l a  Mts Forest Province 
P3 1 30 Colorado Plateau Province 

P31 31 Juniper-Pinyon Woodland 
.. Sagebrush-Saltbrush Mosaic Section 

P3132 Grama-Galleta Steppe 
• J u nlper�Plnyon Woodland Section 

A3140 Wyoming Basin ProYlnce 
A3 1 4 1  Wheatgrass-Needlegrass-Sagebrush Section 
A3142 Sagebrush-Wheatgrass Section 

DESERT DIVISION 3200 
3 2 1 0  C h l h u a h u a n  Desert Province 

3 1 1 1  Grama-Tobosa Section 
3 2 1 2  Tarbush-Creosote Bush Section 

3220 American Desert ( MoJaye-Colorado-Sonoran) Province 
3221 Creosote Bush Section 
3222 Creosote BUSh-Bur Sage Section 

WARM CONTINENTAL DIVISION 
H I G H LANDS 
M2 1 1 0  Columbia Forest Province 

M21 1 1  Douglas-frr Forest Section 
M2 1 1 2 Cedar-Hemlock-Douglas-frr Forest Section 

(M) Mountains 
(PJ  Plateau 
(AJ  Alt iplano 



Spe c i f i c  types w i l l  be  men t ioned only as typi fying a group o r  whe re 
species  are spe c ial ly  pro tec ted . De tailed  informat ion on p lant 
communit ies and w i l d l i f e  hab i tat  is  presented in Append ix A ,  Tab le A . 20 ,  
and l i s t s  of charac t e r i s t i c  w i l d l i f e  s pe c ie s  are found In Tab l e  A . 2l . 
( Informat ion f o l l owing is  f rom B iosys tems , 1 98 6 . )  

3 . 3 . 3 . 1 . 1  For e s t /Woodland and Wi l d l ife  

The fore s t /woodland p l ant  cOnTI1lUni ty provides many " layers " o f  hab i tat  f o r  
w i l d l i f e , f rom t h e  ground into  the uppe r b ranches of  o l de r  t rees . Mos t  
vulnerab le  t o  change are o l d e r  s tands o f  t rees  o f  var i ous age s , whi ch may 
take a century o r  more to deve lop  and thus canno t eas i l y  o r  quickly  be 
rep laced . 

Large and sma l l  mamma l s , inc lud ing dee r ,  members  of  the wea s e l  and skunk 
fami l y ,  and rodents  such as s quirre l s  and porcup ine , are found in the 
forested  areas . Any of  these  mammal s  tha t  pre f e rs a nar rowly def ined 
hab i tat  can be af f e c ted by d i s turbance or removal of  hab i tat . The f o re s t  
commun i ty , with  i t s  many varie ties  of  tree s , hous es  a large number and 
var ie ty of b i rds , depending on the reg ion and compo s i t ion of the fores t .  

3 . 3 . 3 . 1 . 2  Shrub land / Wi l d l i f e  

Shrub lands a r e  l o cated in areas t o o  harsh f o r  f o re s t s  and /or  areas 
sub j e c t  to  repeated natural dis turbances  such as f l oods o r  f ires . They 
may therefore be more res i l ient to human d i s turbances , but may a l s o  be  
rep laced by grass lands s p e c i e s  i f  they are dis turbed . The maj o r  
shrub land communi t ies  i n  the area ( Ca l i f o rnia Chaparra l ,  Wyoming Bas in , 
and Intermoun tain Sagebrus h )  are separated by moun tain ranges , and so  
tend to contain widely  d i f f e r ing w i l d l i f e  commun i t ie s . They do  share 
adaptab l e  wide-rang ing s pe c ies  such as mul e  dee r ,  coyo t e , gray fox ,  
mountain l ion , and a var i e ty of  b irds . Each shrub l and contains b i rds and 
many sma l l  mammal s  and a l l  contain the e rmine , a common hun t e r  of these 
mamma l s . 

3 . 3 . 3 . 1 . 3  Gras s l ands /Wi l d l i f e  

With i t s  tremendous vol ume of  s eed-bearing but nonwoody mat e r ia l s , 
grass lands typ i ca l l y  sus tain fewe r kinds of w i l dl i fe , but very large 
numbers of individual spec ies  such as rodents  ( e . g . , ground squirre l s ) .  
These sma l l  mammal s  at t ra c t  predators , inc l uding hawks . The three 
predominan t l y  grass land province s  ( Ca l i f o rnia Gras s land , Palous e , and 
Great Plains--Shortgras s P rai r ie ) are s eparated by mountain ranges . Only 
wide-ranging mammal s  such as mul e deer , coyo tes , and badge rs o c cur in a l l  
three . Pronghorn ante lope and the endange red b lack-footed  fe rre t 
( Mus teal nigr ipe s ) are a l s o  found in the Great P lains . Gras s lands 
hab i tat  supports  f ewer b i rds be caus e appropriate  perching and nes t ing 
hab i tat  is  sparse . 

3 . 3 . 3 . 1 . 4  Des e r t / Wi l d l i f e  

Des e r t s  are harsh and f ragi l e  environment s  in whi c h  p l ant  g rowth rat e s  
a r e  s low.  Revege tat ion may take years o r  de cades . The wi l d l i f e  
inhab i t ing t h i s  environment i s  of ten ve ry spe c ial ized  f o r  the harsh 
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cond i t ions , obtaining wat e r  f rom vege tat i on and avo id ing dayt ime heat by 
be ing ac t ive primar i ly at  night . Dominant carnivo res  are sma l l  and 
noc turnal . They inc l ude the c oyo te and spotted  skunk , as we l l  as the 
endangered k i t  fox ( Vulpes mac ro t i s ) in s ome areas . Var i e t i e s  o f  rodent 
( such as kangaroo ra ts  and ground s quirre l s ) are fairly  c ommon . Areas 
with cac tus or  b rush may supp o r t  a var i e ty o f  b i rd s , e s pe c ial ly  wher e  
water  sources  a l l ow t rees  t o  grow . 

3 . 3 . 3 . 1 . 5 R iparian/We t l and /Wi l d l i f e  

Riparian/we t land plant c ommun i t i e s  have ve ry high vege tat ion and w i l d l i fe 
value . This d i s cus s ion on r ipar ian vegetat ion is  no t c l as s i f i e d  
according to hab i ta t  type be cause o f  t h e  great d ivers i t y  a l ong the 
Co lumb ia and Snake R ivers and their  t r ibutar i e s . Thes e  hab i ta t  types can 
range f rom sand dunes t o  var ious types o f  we t lands . Dee r , beave r and 
o ther aquat ic  and t e rres trial  furbearers , sma l l  mamma l s , wat e r f owl , 
upl and game b irds , r e p t i l es , and amphib ians are amon� the common 
year-round users  of r iparian/wet land areas . Win t e r ing e l k  and moo s e  may 
a l s o  us e these areas . 

Before dams were bui l t  on the Columb ia R iver and i t s  t r ibutar i e s , 
r iparian vege tation zones deve l o ped  through natural succ e s s i on .  Many 
p lant species  dependent on a high wat e r  tab l e  o r  p e r i o d i c  inundat ion were 
present . Howeve r ,  s ome areas sub j ec t  t o  natural f l ood ing e roded and wer e  
unab l e  to support  much vege tat ion . The f looding o f  the r iver val l eys a s  
dams were bui l t  d e s t royed much  o f  t he o r iginal r i parian vege t a t ion . In  
s ome cases , new veg e ta t ion s im i l a r  to  previous types  has replac ed 
o r i g inal vege ta t ion , but i t  has o c curred higher on the sho r e l ine to 
c orrespond with the new , h igher wat e r l ine . 

C hanges o r  dis turbances  to  wat e r  areas , we t l ands , and the h igh-y i e l d  
grain c rops adjacen t  to  we t lands , c on t r ibute to  an inc rea s e  o r  dec reas e 
in w i l d l i f e  and wat e r f owl  popul a t i ons and hab i tat . Thes e  c hanges and 
d i s turbances  are a s s o c iated with  sho r e l ine c ons t ruc t ion , wat e r  l eve l 
f luc tuations , and s ho r e l ine e ro s ion . Sho r e l ine e r o s ion in some areas has 
c reated uns tab l e  cond i t i on s  in whi c h  vegetation canno t b e come 
e s tab l ishe d .  S l ides  and wave ac t i on c ont inuous ly remove s o i l  and p lant 
mat e r ials . Cons t ruc t ion e f f o r t s  to  contro l water  ero s i on have c reated 
miles  o f  shorel ine covered wi th  rock  riprap in whi ch l i t t l e  w i l l  grow.  
Water  leve l f l uc tuat ions also have prevented the r i parian commun i ty f rom 
deve l o p ing , exc e p t  near the highe s t  pool e l evat ion . 

3 . 3 . 3 . 2  B r i t ish  C o lumb ia 

The mountains of the C o lumb ia R iver Wa tershed in B r i t i s h  C o l umb ia produce 
a l t e rnat ing moi s t  and d ry zones across  the watershed . Vege t a t i on types  
vary greatly with  e l evat ion , produc ing a d ive rs i ty and abundance  o f  
wi l d l i f e  not  found e l s ewhere i n  the province .  

The Eas t Koo tenay area ( see  Figure 3 . 8 )  i s  we l l  known f o r  i t s  b ig game 
populat ions and inc l udes the mos t  highly rated win t e r  range s  in the 
provinc e . The region contains mos t of  the e l k ,  b i ghorn shee p , and 
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whi te-tai led  deer in B . C . , and large popul at ions of  mule  dee r , mountain 
goats , and b lack bear . Sma l l er numbers  of  moose , caribou and g r i z z l y  are 
also  present in remo te areas . Extens ive we t lands and a s s o c iated  lake s in 
the Rocky Mountain Trench ( C o l umbia Marshes )  are used  by tens of 
thousands of migrant waterfowl , s eve ral thousand of  whi c h  s t ay to ne s t . 
Thes e  rich  marshes are a l s o  home to  many muskra t s , beave r ,  great-b lue 
he ron� , ospreys , and bald  eag l e s . Several wate rfowl hab i tat  deve l o pment s  
have Deen cons t ruc ted  along the C o l umb ia and Koo tenay R iver val l eys . The 
w i l d l i f e  in the Eas t Kootenay is economic a l l y  impor tant for  sport  
hun t ing , guide-out f i t t ing , t rapping , and tour ism ( Enviro con , 1 98 6 ) .  

The Wes t  Koot enay area i s  we t ter  than the Eas t and r e ce ives more snow . 
I ts b i g  game populat ions are cons equent ly l e s s  abundant .  Moo s e  are 
common in the nor thern port ions , and mule  deer , elk and wh i t e-ta i l e d  deer 
l ive in the southern val leys . Mountain goa ts  are found throughout the 
area at  h igher e l eva t i ons . Sma l l  numbers o f  caribou and g r i z z ly b ear 
l ive in remo te alpine and subal p ine hab i tat s . Black bears and many 
fores t-dwe l l ing furbearers are widespread . The only maj o r  we t l and 
c ompl ex o ccurs at C res ton , where the provinc e ' s  larges t  wat e r f owl hab i tat  
deve lopment has been c ons t ruc ted . Thousands of  swans and o ther wat e rfowl 
s top during migra t i on ,  par t icularly in spring , and many ducks , geese , and 
ospreys nes t in or near the cont ro l l ed marshes . Sma l l er natural we t lands 
o c cur in the val l eys of  r ivers t ributary to  the C o l ��b i a .  The se and 
l ow-gradient streams provide hab i tat  for o t t e r , b eaver , a few wat erfowl , 
and other we t l and s p e c i e s  ( Envirocon , 1 986 ) .  

The moose  i s  the mos t  abundant and e conomical ly impor tant b i g  game animal  
in the  Peace River watershed . Near the  Wi l l is ton Res e rvo i r , mos t  
l ow-e l evat ion winter  range has been f l ooded . Howeve r ,  moo s e  populat ions 
in the foothil l s  and in nonagricul tural par t s  of  the p lains are among the 
highes t  in the province .  Mixed fores t /shrub hab i ta t s  along many of  the 
area r ivers provide h igh-qua l i ty winter range for moo s e . Thi s  region 
contains the only s ignif i cant deer  herds in the northe rn hal f  of  B r i t ish  
Columb i a .  Caribou , S t one ' s  sheep , moun tain goats  and g r i z z ly bears are 
present , but no t abundant in the wes tern , mountainous parts of  the 
watershed . Spo r t  hunt ing , game guiding and t rapp ing o cc ur over mo s t  of  
the  area  ( Envirocon , 1 9 86 ) .  

Hab i tat  f o r  t rumpeter  swans , Canada gee s e , and var ious ducks i s  pr imarily  
r e s t r i c ted to  lakes and marshes on flat  up lands eas t of  the  f o o t hi l ls . 
Large numbers  of  wat e rfowl move through the Peace R iver val l ey dur ing 
spring migrat ion ; however , f ew of them nes t  along this  or o ther r ivers in 
the area . A l l uvial fores t and shrub hab i ta t s  a long maj o r  rive r  courses 
are pr ime hab i tats  f o r  ruffed  grouse , nes t ing songb i rd s , and sma l l  
mamma l s . Beaver are fairly  common i n  l ow-grad ient river reaches and back 
channe l s , and mink and o t ter  also l ive in these aqua t i c  hab i tat s . A 
sma l l  number  of  ospreys and bald eagles  ne s t  a l ong sho re l ines  of  the 
larger lakes and r ivers ( Envi rocon , 1 9 86 ) .  

(VS6-WP-PG- 18 l l Z )  
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Chapt e r  4 

E N V I R O N M E N  T A L  C O N  S E Q  U E N C E S 

INTRODUCTION 

The d e c i s ions that BPA wi l l  make regarding the deve l o pment and us e o f  the 
Int e r t ie represent the ini t ial  s tage in a s e r i e s  of ac t ions and reac t ions 
that could aff e c t  the environment .  The purpos e  o f  this  chap t e r  i s  to  
d e s c r ibe how BPA ana lyzed the  p o t en t ial  d e c i s ions and the i r  p o t en t ial  
cons e quence s  and to de s c r ibe the f indings . 

Chapter  4 begins w i th a d e s c r i p t ion o f  how Inter t i e  dec i s i ons c oul d 
af f e c t  power exports  b e tween B r i t i s h  Co lumb ia ,  the Pac i f i c  Nor thwe s t ,  and 
Cal ifornia . This inf o rmat ion i s  f o l l owed by a b reakdown o f  how the s e  
sales  would af f e c t  t h e  types and amoun t s  o f  generat i on fac i l i t ie s  
operated throughout t h e  s tudy area , inc lud ing t h e  Inland Southwe s t .  The 
types of  resourc e s  inc l ude hydroe l e c t r i c , c oal , nuc l ear , o i l  and gas 
p lan t s , c onservat ion , c ogenera t ion , renewab l e  resourc es , g e o t he rma l . and 
pumped s torage fac i l i t ie s . Thi s  info rma t i on provides the founda t i on f o r  
the analys i s  of  environmental and e c onomic impac t s  that makes  up much o f  
t h e  res t of  Chapt e r  4 .  The c hapt e r  c lo s e s  with  a presentat ion o f  the 
ant ic ipated e f f e c t  o f  Inte r t ie dec i s ions  on the need for new gene ra t i on 
resources and a dis cuss i on o f  the e c onomic  aspe c t s  o f  the propos e d  
a c t ions . 

The e f f e c ts  o f  Int e r t i e  d e c i s ions on s a l e s  l eve l s  and on gener a t i on by 
r e s ourc e  type are presented  for  all  types o f  r e sources  in the f irs t 
s e c t ion o f  this  chap te r .  Thi s  f ormat  makes  i t  eas i e r  to  evaluate  how 
such dec i s ions may inf luence the mix o f  resour c e s  operated to  s e rve 
l oads . Howeve r ,  f o r  purp o s e s  of anal yz ing the e f f e c t s  on fac t o r s  in the 
phys i cal  environment ( e . g . , a i r  qua l i ty ,  wat e r  qua l i t y ,  c onsump t ion o f  
nonrenewab l e  resour c e s , and f i she r i e s ) ,  t h e  presentat ion f o c u s e s  f i rs t on 
hydro e l e c t r i c  resour c e s  and sub s e quent ly on thermal resour c e s . Thi s  
presentation resul t s  in a more e f f i c ient d i s cus s ion o f  impac t s  pecul iar 
to  hydro e l e c t r i c  versus thermal fac i l i t ie s , s ince  they t end to b e  qui te  
d i f ferent . 

The d i s cus s ion o f  the e f f e c t s  o f  po ten t ia l  change s  in hydro e l ec t r i c  p lant 
generat ion begins w i t h  a d i s c us s i on o f  how such c hange s  c ou l d  a f f e c t 
s p i l l  amoun t s , f low rate s , r e s e rvo i r  l eve l s , and wat e r  qual i ty .  Next , 
there i s  a desc r ip t ion o f  how these  opera t i onal change s wou l d  b e  exp e c t e d  
t o  af f e c t  f i s h ,  rec rea t i on , i rr igat ion , and cul tural resour c e s . 

The next maj o r  s e c t i on o f  Chap t e r  4 des c r ib e s  the environmental  impa c t s  
o f  potent ial c hanges i n  the ope rat ion of  thermal fac i l i t ie s . I t  
addre s s e s  the potent ial  f o r  impac t s  on a i r  qua l i t y ,  wat e r  qua l i t y ,  
f ishe r ie s , c onsump t ion o f  nonrenewab l e  re source s , and wi l d l i f e  and 
vege tat ion . 

Bef o re beginning the d i scuss ion o f  how the proposed  dec i s i ons  wou l d  b e  
expec ted to  af f e c t  power sal e s , p lant o p e rat ion , and resource  
deve l opmen t , i t  is  imp o rtant t o  exp lain the gene ral method o l og ical  
approach used  throughout the analys i s  o f  Intert i e  devel opment and use 
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dec i s ions . 
par t icular 
Chapter 4 .  

More  informat i on o n  techni ques o f  ana l y s i s  spe c i f i c  to  
environmental  fac t o rs i s  presented as appropriate  throughout 

The analyses  were des igned to  accoun t  f o r  the e f f e c t s  of three d i s t inc t ,  
but related d e c i s ions deal ing with  lnte r t i e  capac i t y ,  f o rmula  a l l o ca t i on 
o f  hourly  access  to  the lnter t ie , and l ong-term f i rm marke t ing 
arrangements . S everal a l t e rnat ives , or cond i t ions , were examined f o r  
each o f  the s e  po ten t ial  dec i s ions . A s  ind i cated i n  ear l i e r  chap t e rs , 
lnter t i e  capac i t y  was c ons idered a t  f our d i f f e rent l eve l s : 5 , 200 MW ;  
6 , 300 MW ;  6 , 800 MW ;  and 7 , 900 MW .  Thre e  f o rmula  a l l o cat ion o p t ions we re 
cons idered : the P re -lAP , the P roposed  Formula A l l o cat ion , and 
Hydro-Firs t methods . Final ly , three marke ting s cenarios  we re 
c ons idered : Exi s t ing Cont rac ts , Federal Market ing , and Assured 
Del ivery . A d i s c us s ion of these variab l e s  was presented in Chapt e r  2 ,  
and add i t i onal deta i l  on the a l t ernat ive f o rmula  a l l o ca t i on and contra c t  
c ond i t i ons i s  contained in Append ix B ;  P a r t s  4 and 5 .  

Given the three maj o r  l n t e r t ie  dec i s ions ( and the var ious o p t ions f o r  
each ) ,  i t  is  pos s ib l e  t o  deve lop  4 ( Capac i ty )  x 3 ( Fo rmula A l l o cat ion ) x 
3 ( Marke t ing ) o r  36  uni que c omb ina t i ons o f  d e c i s i on value s . Howeve r ,  
s ince  some c omb inat i ons are e i ther impra c t ical  o r  highly unl ik e l y  ( f o r  
example , l im i t ing mark e t ing to  the Exi s t ing Cont rac t s  cond i t i on whi l e  
a c cording ac c e s s  f o r  e conomy energy und e r  t he P re-lAP f o rmul a  a l l ocat ion 
opt ion and expand ing the lnt e r t i e  to maximum capac i ty ) ,  the numbe r  of 
d e c i s ion cases  analyzed was narrowed to  20 . Tab l e  4 . 0 . 1  i d en t i f i e s  the 
cas es  that were  s e l e c ted  for anal ys is . 

F ormu l a Al l oc a t i o n/Market i ng Opt i on s  

P r e - l A P  

E x i s t i n g C o n t r a c t s  

F e d e r a l  Mark e t i n g 

A s s u r e d  D e l i v e ry 

P r o p o s e d  F o rmu l a A l l oc at i on 

E x i s t i n g C o n t r ac t s  

F e d e r a l  Ma rk e t i n g  

A s s u r e d  D e l i v ery 

Hydro- F i r s t  

E x i s t i n g C o n t r a c t s  

F e d e r a l  Market i n g  

A s s u r e d  D e l i v e ry 

T a b l e 4 . 0 . 1 

I N T E RT I E  D E C I S I ON S C E N AR I O S  

E x i s t i ng 

( 5 2 0 0  MW )  

• 

• 

• 

• 

• 

• 

• 

• 

• 

Capac i ty Opt i on s  

DC Upgrade T h i rd AC Max i mum 

( 6 3 0 0  MW )  ( 68 0 0  MW )  ( 79 0 0  MW ) 

• 

• 

• • 

• • 

• • • 

• 

• 
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The number of  variab l e s  invo lved in eva l uat ing the env i ronmental , s o c ial , 
and economi c impa c t s  of  BPA ' s  lntert i e  d e c i s ions has requ i red a great 
deal of  compl ex ana lys i s . There f o re , it is espe c i a l l y  impo rtan t  at this  
point to provide a c l ear exp lana t ion of  the  order  and logic  underly ing 
the mate r ial  presented  in this  chapter . 

To unc.erstand the environmental consequences of  the Inter t i e  d e c i s ions , a 
decis ionmaker needs to  b e  aware o f  the ful l range o f  potential  impa c t s  
that could resul t f rom various comb inat ions o f  Inte r t ie dec i s ions . I t  i s  
a l s o  impo rtant to  unders tand how any one d e c i s ion might c on t r ibute to  the 
overa l l  conf igurat ion o f  impa c t s  a s s o c iated  wi th any g iven comb inat i o n  of 
dec i s ions . The ana l y t i c  s t ruc ture upon which  the pres entat ion of 
informat ion in this chap ter  r e l i e s  at temp ts  to  enab l e  the reader  to  
unders tand the independent e f f e c t s  of  each o f  the dec i s ions addre s s e d  in 
this document .  

Throughout Chapter  4 ,  a t tention wi l l  be d i re c ted  ini t ia l ly to  a 
d i s cuss ion of  the part icular te chn i ques of  analys i s  a s s o c ia t e d  wi th the 
environmental factor  at  i s s ue in that s e c t ion , e . g . , air qua l i ty .  Next , 
the f ind ings w i t h  respe c t  to that fac tor  wi l l  b e  presented in a 
cons i s t ent  o rde r ,  b e ginn ing with  the e f f e c t s  of  Inte r t i e  capac i ty 
dec i s ions , and then proceeding through a d i s cuss ion of  the e f f e c t s  of  
a l ternat ive f o rmula al l o cat ion proc edures and , f inal l y ,  a l t e rna t ive 
marke t ing conf igurat ions . 

When looking at  each o f  these three variab l e s  ( i . e . , capac i ty ,  f o rmula  
al l o cat ion , and mark e t ing ) , the  ana l y t i c  procedure s us ed mus t  b e  capab l e  
of  determining the independent e f f e c t  o f  each . T o  accomp l ish  this , one 
of  the variab les  mus t be a l l owed to vary wh i l e  the o ther two remain 
f ixed . For example , the capac i ty ana lys e s  iden t i f y  d i f f erenc es  in 
envi ronmental impac ts  among s tudy s c enar ios  with d i f f e rent capac i ty 
leve l s , but under  iden t i ca l  formula a l l o cat ion and market ing 
assumpt ions . Thus , the e f f e c t s  of  the capa c i ty var iab l e  can be seen by 
comparing a s tudy s c enar i o  invo lving exis t ing capac i ty w i t h  s c enar i o s  
invo lving expanded capac i t ie s ; howeve r ,  in al l o f  t h e  s c enar i os ,  the 
assumed value s  for f o rmula al l o cat ion and marke t ing remain constant . 

In o ther words , one of  the three d e c i s ion variab l e s  woul d b e  iden t i f ied  
as the  independent var iab l e ,  the o ther two d e c i s ion var iab l e s  would be  
ident if ied as  c on t r o l  var iab l e s , and the environmental  ( o r  e c onomic ) 
fac tor  would be  c ons idered the dependent var iab l e . To provide a 
sys tema t i c  o rder  of  presentation , the capac i ty var iab l e  i s  always t reated 
as the independent variab l e  ini t ial ly , a f t e r  whi c h  the f o rmula a l l ocat ion 
and marke t ing variab l e s , respe c t ive l y ,  as s ume tha t  r o l e . 

In  each analys i s , i t  was neces sary t o  def ine the cons tant value t o  b e  
a s s igned to  each of  t h e  c on t r o l  var iab l e s . The choi c e  of  value for  the 
control  var iabl e s  was guided by two c r i te r i a . F i rs t , an e f f o r t  was made 
to  s e l e c t  a val ue whi c h  would mos t c l early i l lus t rate  any p o t en t i a l  
environmental e f f e c t s . F o r  examp l e , t h e  know l e dge t h a t  t h e  choice  o f  a 
formula a l l ocat ion procedure b e c omes l e s s  c r i t ical  as  the s ize  of the 
Intertie  expands woul d ind i cate the need t o  s e l e c t  Exi s t ing , ra ther than 
Maximum capac i ty ,  as the val ue for  capa c i ty in ana lyses  that t reat 
capa c i ty as  a c on t r o l  var iab le  and formul a  a l l ocat ion as  the independent 
var iab l e . 
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The s e c ond c r i terion per tains to  the probab i l i ty tha t Intertie  d e c i s ions 
may be impl emented . I t  was as sumed preferab le  to  ass ign to  control  
variab les  those  value s which  were  c ons idered to be  the  mos t l ikely 
real- l i f e  outcomes . Fo r example , i t  was as sumed to  b e  pre f e rab le  to  
analyze the impac ts  o f  increas ing Intertie  capac i ty in the context o f  the 
P roposed  Fo rmula A l locat i on opt ion pro cedure , ra the r than in the context 
of  e i ther the Pre-lAP or Hydro-F i r s t  procedures , s ince the latter  two are 
l e s s  l ikely t o  actua l ly be  imp l emented . 

Henc e , as a resul t o f  the us e of  the two c r i teria , in an analys i s  
t reat ing In te r t i e  capa c i ty a s  the independen t variab l e , the P roposed 
Formula A l locat ion o p t ion would  be  chosen as the con t r o l  value f o r  the 
f o rmula al l o cat ion d e c i s ion be caus e of the high probab i l ity  of i t s  
o c currence , whi l e  the Exis t ing Contrac t s  marke t ing case woul d  b e  s e l e c t e d  
ove r  As sured De l ive ry becaus e t h e  Exi s t ing Con t ra c t s  case would  mo re 
c l early  i l lus t rate the e f f e c t s  of capa c i ty d i f f e rences on hydro e l e c t r i c  
operat ions . 

In  s ome cas e s , i t  was be l ieved important to  t e s t  f o r  the pos s ib i l i ty o f  
int e rac t ion be tween t h e  capa c i ty , f o rmula al l o c a t ion , and mark e t ing 
var i ab l e s . For examp le , the e f f e c t  of the f o rmula  al locat ion cho i c e  
tends to  be  greate r when I n t e r t i e  capa c i ty i s  l imited  to  the 5 , 200 MW 
leve l than when the I n t e r t i e  i s  ful ly  expanded t o  7 , 900 MW . To 
demons t rate this type o f  impac t ,  it was o c cas ional ly  neces sary to  pre s ent 
an analys is  of , for  examp l e , the f o rmula  al locat ion variab l e  assuming , 
f i rs t ,  Exis t ing Int e r t i e  capac i ty and a f ixed marke t ing cond i t ion , 
f o l l owed by an iden t i c a l  analys i s , exc ept that the capac i ty l eve l was 
assumed to be 7 , 900 MW .  

I n  evaluat ing the impac ts  of  each Int e r t i e  d e c i s ion , a par t i cular 
comb inat ion o f  values for the d e c i s i on var iab l e s  was des ignated as a base 
case . This  uni que c omb inat ion o f  values , howeve r , s e rved as a base case 
only for a s e l e c ted s ub s e t  o f  c ompari sons . Each sub s e t  o f  analyses 
contains a uni que base case s c enari o . Thi s  base case s c enar i o  i s  then 
c ompared with  a l im i t e d  numbe r  of tes t case s cenarios  in which  the 
cont r o l  var iab l e s  remain cons tant , but the independent variab l e  assumes 
d i f f e r ing values . Tab l e  4 . 0 . 2  contains a l is t  of the base cases and 
the i r  re lated t e s t  cases  used  to s t ruc ture the analyses  f o r  Chap ter 4 .  

As Tab l e  4 . 0 . 2  shows , the analys i s  o f  the independent e f f e c t  o f  the 
capac i ty var iab l e  invo lved three s omewhat d i f f erent base cases , the f ir s t  
and s e c ond of  which  were  compared with  two t e s t  cases . The third base 
case was c ompared with three tes t case s . In  a l l  three base case s , the 
P roposed  Formula Al locat ion proc edure was assumed , due to  its high 
p robab i l i ty o f  oc currence , and Exis t ing I n t e r t i e  capa c i ty was assumed . 
The d i f f e rence b e tween these base cas e s  was in the value as s igned to  
mark e t ing . In  the f i r s t  base case , the Exi s t ing Contrac t s  cond i t i on was 
assumed ; in the s e c ond , Federal Market ing was assumed ; and in the third , 
Assured De l ivery was assumed . The base cases  invo lving Exi s t ing 
C on t rac t s  and Federal Market ing were c ompared with test cases in which 
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T a b l e 4 . 0 . 2  

SUMMARY O F  S T U D Y  C OMPAR I S O N S  

D ec i s i on F a c t o r B a s e  !:; a s e s  T e s t  C a s e s  

C a p a c  i ty F ormu l a C o n t r a c t  C a pa c i ty F o rmu l a  C o n t r a c t  

C on d it i on Al l ocat i o n C on d i t  i on C o n d i t i on A l l oc a t i on C o n d i t  i o n 

l n t e r t i e  E x i s t i n g P r o p o s e d  E x i s t i n g D C  U p g r a d e  P r o p o s e d  E x i s t i n g  

C a p a c  i ty Max i mum P r o p o s e d  E x i s t i n g 

E x i s t i ng P r o p o s e d  F e d . M r k t . D C  U p g r a d e  P r o p o s e d  F e d . Mrk t . 

M a x i mum P r o p o s e d  F e d . Mrkt . 

E x i s t i n g  P r o p o s e d  A s s u r e d  D e l . D C  U p g r a d e  P r o p o s e d  A s s u r e d  D e l . 

T h i r d AC P r o p o s e d  A s s u r e d  D e l . 

M a x i mum P r o p o s e d  A s s u r e d  D e l . 

F o rmu l a E x i s t i ng P r e - l A P  E x i s t i n g E x i s t i n g Pr o p o s e d  E x i s t i ng 

A l l o c a t i on E x i s t i n g Hydro- F i r s t  E x i s t i n g 

E x i s t i ng P r e - l A P  F e d . Mrkt . E x i s t i n g P r o p o s e d  F e d . Mrk t . 

E x i s t i n g Hydro- F i r s t  F e d . Mrk t . 

Max i mum Pr e - l A P  F e d . Mr k t . Max i mum P r o p o s e d  F e d . M r k t . 

Max i mum Hyd r o- F i r s t  F e d . Mrk t . 

E x i s t i n g P r e - l A P  A s s u r e d D e l . E x i s t i n g P r o p o s e d A s s u r e d  D e l . 

E x i s t i n g Hydro- F i r s t  A s s u r e d  D e l . 

Max i mum P r e - l A P  A s s u r e d  D e l . M a x i mum P r o p o s e d  A s s u r e d  D e l . 

M a x i mum Hydro-F i r s t  A s s u r e d  D e l . 

F i rm E x i s t i n g P r o p o s e d  E x i s t i ng E x i s t i n g P r o p o s e d  F e d . Mrkt . 

C o n t r a c t s  E x i s t i n g P r o p o s e d  A s s u r e d  D e l . 

D C  U p g r a de P r o p o s e d  E x i s t i ng D C  U p g r a d e  P r o p o s e d  F e d . Mrk t . 

D C  U p g r a d e  P r o p o s e d  A s s u r e d  D e l . 

Max i mum P r o p o s e d  E x i s t i n g Max i mum P r o p o s e d  F e d . Mrk t . 

Max i mum P r o p o s e d  A s s u r e d  D e l . 
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the Intert i e  capa c i ty was inc reased f rom Exi s t ing to  e i ther DC o r  
Maximum , whi l e  t h e  val ue s  of  t h e  contro l var iab l e s  ( i . e . , f o rmula 
a l lo cat ion and mark e t ing ) were unchanged f rom each bas e . In  the third 
base case , where the Assured Del ive ry c ond i t ion is  as s igned to  the 
market ing var iab l e , the t e s t  cases  invo lved  inc reas ing capac i ty to  the 
6 , 300 MW ( DC Upgrade ) ,  6 , 800 MW ( Th i rd AC Inter t i e ) ,  and 7 , 900 MW 
( Maximum ) capac i ty l eve l s , whi l e  maintain ing c ons tant values for  the 
f o rmula  al l oc a t i on and marke t ing variab l e s . 

Theore t ical ly , i t  would have been pos s ib l e  to  devise  up to n ine uni que 
base cas e s  f o r  the capac i ty var iab l e , each of whi c h  would inc lude the 
assumpt i on of  Exi s t ing Intertie  capac i t y . Each of these 9 could then 
have been c ompared with 3 t e s t  cases  f o r  a t o tal  of 27 pos s ib l e  
c omparisons . The analys i s  pre s ented  here a t t empts to  focus o n  a sub s e t  
o f  tho s e  2 7  c ompa r i s ons which  i s  b e l ieved to  be  o f  mos t  rel evance  to  the 
d e c i s ions at hand . Comb ina t i ons  that were  not  cons ide red f o r  analys i s  
were assumed to  be  e i ther unrea l i s t i c , o r  relat ive ly uninfo rmat ive f o r  
d e c i s ionmak ing purpo s e s . 

For exampl e , the f i r s t  I n t e r t i e  capac i ty bas e  case invo lving Exis t ing 
c apac i ty ,  the P roposed  Formula Al l o c a t i on procedure , and Federal 
Market ing was c ompared with i t s  as s o c ia t e d  Maximum Capac i ty t e s t  cas e . 
I t  was no t ,  however ,  c ompared with  tes t cases  invo lving only the DC o r  AC 
pro j e c ts by thems e lve s . I t  was as sumed that the Exi s t ing versus Maximum 
Capac i ty c ompar i s on woul d take into accoun t  the range of p o s s i b l e  e f f e c t s  
and that the d i s t r ibut ion of  t h e  impac t s  o f  the DC and A C  pro j e c ts wi thin 
that range woul d b e  s im i l ar to  the d i s t r ibut ion i l lus t rated by the more 
c omprehens ive s e t  o f  c omparisons  involving the s e c ond base case , whi c h  
uses  As sured De l ive ry as t h e  c on t r o l  var iab l e  value f o r  marke t ing . 
S im i l ar l o g i c  was appl ied  in s e l e c t ing the base and t e s t  cases  l is ted  in 
Tab l e  4 . 0 . 2  f o r  the f o rmula  a l l o cat ion and marke t ing analys e s . 

The ful l range o f  analyses  out l ined in Tabl e  4 . 0 . 2 was under taken f o r  
e f f e c t s  o n  export  s a l e s  and t h e  opera t i on o f  p lant s  b y  resource type . 
This info rma t i on was then use d  to  iden t i fy d e c i s ion s c enar i o s  that appear 
to  warrant further s c rut iny due to  e f f e c t s  on the opera t i on o f  e i ther 
hydro e l e c t r i c  o r  the rmal resources . The detailed ana lys is  on 
environmental f a c t o r s  then focused on the s e  part icular s c enar io s . The 
resul t s  of this  ana lys i s  are d e s c r ibed in the s e c t i ons deal ing with  
environmental impa c t s  due to changes in the opera t i on o f  e i ther 
hydro e l e c t r i c  o r  thermal fac i l i t ies . 

I t  s hould be  n o t e d  t hat  the ana lyses  pertain ing to  anadromous f ish  
s urvival  pres en t e d  in S e c t ion 4 . 2 . 3  do n o t  f o l l ow this  par t i c ular 
analytical  s t ruc ture . The primary reason for this  i s  because the value s  
a s s o c iated with  anadromous f is h  survival  analys i s  mus t be  interpre t e d  
o n l y  in a r e l a t ive s ens e . The survival  changes d i s cussed  in that 
analys i s  are r e l a t ive only to a s ingle  base case  and canno t  be  t reated as 
abs o lute quan t i t ie s . Thus , it woul d  no t be  s tat i s t i ca l l y  val i d  to s h i f t  
f rom one bas e  case to  ano ther i n  a t t empt ing to  def ine the impac t s  o f  
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various t e s t  cas e s . The universal  base case used for  the anadromous f ish  
analys is  as sumes the  Exi s t ing Intert i e , P re- lAP formula al l ocat ion , and 
Exi s t ing Contrac t s  market ing cond i t ions . 

In  add i t i on to  ass ign ing values t o  each o f  the I n t e r t ie d e c i s ion  
var iab l es , BPA ' s  ana l y s e s  required as sump t ions conce rn ing a var i e ty o f  
add i t ional mode l ing parame ters . Thes e  parame ters  inc luded such i t ems a s  
forecas ted Pac i f i c  Nor t hwe s t  and C a l i f o rnia l oads , f o recas ted Ca l ifornia 
o i l  and gas prices , and the amount of  savings required to  induce a 
C a l i fornia purchaser  to  d i s p lace resource s  with  purchase s  f rom the 
No rthwe s t .  The values assumed for each of  the s e  parame ters  can 
p o t en t ial ly inf luence the resul t s  obtained concern ing the e f f e c t  o f  the 
var i ous Inter t ie dec i s i on ac t ions . S ince such f o re cas ted values are 
obvious ly  sub j e c t  to  a c er tain degree of  e rro r ,  it was b e l i eved importan t  
to  assess  how much e f f e c t  c er tain magni tudes of  error  might have o n  the 
outcome o f  the environmental analyses . Conse quent l y ,  BPA perf o rmed a 
ser ies  of  " s ens i t ivi ty" analyses  t o  a s s e s s  the e f f e c t s  that d i f f e rent 
as sumed values for the s e  parame ters  might have on s tudy resul t s . 

The e f f e c t s  o f  d i f f e rence s  in  the s e  types of  as sump t ions were no t tes ted  
f o r  the i r  e f f e c t s  on all  o f  the environmental  o r  e c onomic f a c t o rs 
s tudie d .  For examp l e , var iab l e s  whi c h  tended to  have an e f f e c t on 
hydroe l e c t r i c  sys t em opert ion , but l i t t l e  impac t on the opera t i on of  
the rmal fac i l i t ie s , were  evaluated  only in the context o f  the s ens i t ivity 
of  thos e  environmental factors  a f f e c t e d  by the operat ion of  the hydro 
sys tem ( cul tural r e s ources , rec rea t i on , irriga t i on ,  and f i sh ) . 
As sumpt ions f ound t o  have subs tant ial  inf l uence on the opera t i on o f  
thermal generat ing fac i l i ti e s  were cons idered in  the context o f  t h e  a i r  
qua l i ty and nonrenewab l e  resource c onsumpt ion analyse s . A d e s c r i p t ion o f  
t h e  resul ts  of  r e l evant sen s i t ivity  analyses  i s  inc l uded at  t h e  e n d  o f  
each s e c t i on o f  Chapt e r  4 .  

(VS6-PG-l 8 l 2Z ) 
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4 . 1  POWER SYSTEMS EFFECTS 

Thi s  sec t ion d i s cus s e s  the potential  impa c t s  of Int e r t i e  dec i s i ons on the 
envi ronment through the ir  e f f e c t s  on : ( 1 )  export  s a l e s  by geographi c  
region ; and ( 2 )  generat ion l eve l s  by b o t h  geographi c  region and resourc e 
type . A d i s cus s ion o f  the poten t ial  e f f e c t s  o f  Inte r t ie d e c i s i ons on the 
deve l opment o f  new resources can b e  found in S e c t ion 4 . 4 .  

OVERV IEW AND SUMMARY 

De c is i ons on Intertie  capac i ty and a c c e s s  p o l i cy may a f f e c t the amoun t , 
t iming , and sour c e s  o f  power imported  by Cal i f o rnia . The resul t ing 
changes in generat ing resourc e  opera t i ons and construct i on ( in c l ud ing 
conservat ion resour c e s ) could caus e environmental  impac t s , whi c h  are 
d i s cus s ed in later  s e c t i ons o f  this  c hap te r .  

A c omb ina t i on o f  c omput e r  mod e l s  des igned t o  f o r e cas t res ource 
devel o pment and power sys t em operation are used to  a s s e s s  the po tent ial 
e f f e c t s  of  the propo sed  a c t ions and the i r  al terna t ives on exp o r t  s a l e s , 
generat ion , and resour c e  cons t ruc t ion . The ana l y s i s  s pans the 20-year 
p e r iod f rom 1 9 8 7  through 2006  with data b e ing presen t e d  for each o f  f our 
s p e c i f i c  s tudy years ( 1 988 , 1 99 3 ,  1 9 9 8 , and 2003 ) .  

The E I S  s tudies  pre d i c t that the larges t  and mos t  cons i s t en t  e f f e c t  o f  
I n t e r t i e  d e c i s ions on I n t e r t ie s a l e s  f rom t h e  Pac i f i c  Nor t hwe s t  and 
Canada to  Cal if o rnia would b e  due to  I n t e r t i e  upgrades . As Figure 4 . 1 . 1  
s hows , Inter t i e  sal e s  would increase by about 3 1 2  average megawa t t s  ( aMW ) 
w i t h  the DC Terminal Expan s i on proj e c t ,  and by about 448 aMW with  the 
Thi rd AC/COTP upgrade . The Maximum upgrade ( b o th a c t ions ) woul d  l ead to 
f ewer sales than the sum o f  the e f f e c t  of each upgrade a l one : the 
Maximum upgrade woul d l ead to  about 6 1 9  aMW more Inter t ie s a l e s  c ompared  
to  Exis t ing capa c i ty . 

I n t e r t i e  p o l icy d e c i s i ons  woul d have a sma l l e r  and l e s s  cons i s t en t  
e f f ec t .  Al t e rnat ives f o r  providing f o rmula al l ocat ion o f  I n t e r t i e  a c c e s s  
f o r  short-term energy t ransac t ions woul d  i n  s ome cases  l ead t o  sma l l  
pos i t ive , and i n  o ther  cases , sma l l  negat ive impa c t s  o n  Inte r t ie sal e s . 
S imi larly , us ing the Inte r t ie f o r  l ong-term f i rm powe r t rans a c t ions would 
no t greatly a f f e c t  the annual average l eve l o f  I n t e r t i e  s a l e s ; however ,  
l ong-term f i rm contrac t s  would b e  valuab l e  b e cause t hey wou l d  reduce the 
c o s t  o f  resour c e  acqui s i t ions in both regions and l ead to h i gher revenue s 
f o r  the Pac i f i c  Northwe s t .  

Figure s 4 . 1 . 2-4 . 1 . 4 show the e f f e c t  o f  I n t e r t i e  d e c i s ions on l eve l s  o f  
generat ion by resour c e  type in t h e  PNW , Cal i f o rnia , and the I SW in a 
typical s tudy year ( 1 9 98 ) .  Again , I n t e r t i e  capa c i ty has the large s t  and 
mo s t  c ons i s t ent impac t on generation l evel s  in each reg i on . I n  gene ra l , 
as  Int e r t i e  capa c i ty increas e s , the Pac i f i c  Nor t hwe s t  and Canada increase 
the i r  Inte r t ie sales  through greater gene ra t ion by hydro e l e c t r i c  
resources ( in Canada and the PNW ) and c o a l  p l an t s  ( in the pm� ) . In 
Cal i f o rn ia , inc reased imports  f rom the No r t h  ( i . e . , BC Hydro and the 
Pac i f i c  Nor thwe s t )  a l l ow grea t e r  d i s p l ac ement of more expens ive 
resources--prima r i 1 y  o i l  and gas-f i red  p lants . In  addi t i on , i f  
Ca l i fo rnia imported more  f rom t h e  north , i t  woul d  impor t  l e s s  f r om the 
Inland Southwe s t ,  a l l owing coal generat ion ( pr ima r i ly ) to  be cur ta i l e d  in 
the I SW .  
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Figure 4 . 1 . 1  

Effects o f  I ntert ie D e c i s i o n s  o n  E x p o rt S a l e s  from t h e  PNW 
a n d  C a n a d a  t o  C a l i f o r n i a  ( A v e r a g e  o f  V a l u e s  f o r  1 9 8 8 ,  1 9 9 3 ,  1 9 9 8 , 2 00 3 )  
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Figure 4 . 1 . 2 

Effects of I ntert ie Dec is ions  on  P N W  

Generat ion by R e source Type in  1 9 9 8  
( A  v e r a g e  MW) 
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Other Inter t i e  d e c i s ions ( re lated to  f o rmula  a l l o cation  opt i ons and 
l ong-term f i rm c ontrac ts ) have genera l ly smal l e r  impac t s  on the mix o f  
generat ing res ources  used  t o  meet l oad in each reg ion . The large s t  
e f f e c t  ( o t he r  than that due to  Int e rt ie capa c i t y )  s tems f rom the 
Hydro-Firs t Formula Al l o cat ion o p t i on .  Thi s  opt ion would give prio r i ty 
for  Inter t i e  sales  to  surplus hyd r o e le c t r i c  energy . The Hydro-F i r s t 
opt ion woul d genera l l y  l ead to  more hydro  generat i on and l e s s  coal  
generat ion in the PNW than would e i ther the P re-lAP o r  P roposed  f o rmul a  
a l l o cat ion o p t ions . To tal Int e r t i e  s a l e s  f rom t h e  PNW would be  s omewha t 
l owe r ,  s o  d i s p lacement o f  highe r cos t res ources  in Cal i fornia and the I SW 
would be  s l ightly l e s s . 

4 . 1 . 1  ANALYTI C  METHODS 

The E I S  analys is  began by s imulat ing exp o r t  sales  f o r  each mon th in f our 
repre s entat ive s tudy years . In s ome o f  the analyses pres ented  in 
sub s e quent s e c t i ons ( e . g . , f i sh s t ud ies ) ,  monthly data are presen t e d  
becaus e impa c t s  may vary by month . For much  o f  t h e  ana l ys is , in c l ud ing 
this s e c t ion on power sys tem e f f e c t s , annual s ummary data are use d  
becaus e annual data provide the mos t  us eful summary indi c a t i ons o f  
poten t ial envi ronmen tal impac t s . 

The f i rs t  s tudy year ( 1 988 ) was s e l ec ted  in o rder  to  analyze Int e r t ie 
cond i t ions before  any propos ed phys ical  upgrades or  addi t ions . I n  1 988 , 
the Pac i f i c  Northwes t and Canada would  s t i l l  have s ub s tantial  amoun t s  o f  
surplus f i rm energy . The s ec ond s t udy year ( 1 99 3 )  inc ludes the p l anned 
comp l e t ion o f  I n t e r t i e  capac i ty addi t ions , and ref l ec t s  ant i c ipated 
change s  in the Cal ifo rnia sys tem as many independent l y  owned power 
produc t i on fac i l i ties  ( Pub l ic U t i l i t i e s  Regulatory P o l i c ie s  Ac t 
Qual ifying Fac i l i t ies  o r  QFs ) are deve l oped . By the third year ( 1 9 98 ) ,  
the PNW and Canadian f i rm ene rgy s urplus es  are almo s t  gone , and curren t ly 
p l anned resources  in Cal if ornia have been deve loped . 

The 1 998  ana l ys i s  a l s o  inc ludes "gener i c "  res ourc es : tho s e  required to  
mee t  pro j ec t ed Cal i f o rnia l oad g rowth in  and b eyond the mid- 1 9 90s , but  
uns p e c i f ied in  ut i l i ty p lans beyond res ource type . The l as t  year  ( 20 0 3 ) 
examines the e f f e c t  of  al t e rnat ive Inter t i e  capac i t ies  and p o l i c ies  on 
the deve l opmen t of tho s e  "gener i c "  resour c e s . I t  a l s o  a l l ows pos s ib l e  
l ong-range generat ion impa c t s  to  b e  examined . 

The e f f e c ts on export  sales  and the ope ra t i on o f  genera t i on in B r i t i sh 
Co lumb ia and the Pac i f i c  Northwe s t  were mod e l e d  us ing BPA ' s  System 
Analys i s  Mod e l  ( SAM ) . E f f e c t s  on Cal ifo rnia and Inland Southwe s t  
genera t i on were mode led  us ing BPA ' s  Market ing Linear P rogram Mod e l  
(Market ing LP ) .  E f f e c t s  on Nor thwe s t  new r e s ource devel opment were  
s imulated us ing BPA ' s  Leas t Cost  Mix Mod e l  ( LCMM ) . 

4 . 1 . 1 . 1  Sys t em Ana lys i s  Mod e l  

SAM i s  a c omputer  model devel oped j o int l y  b y  B P A  and other  PNW ut i l i t ies  
to  improve p l anning and operation o f  the  c o o rd inated  hydroe l e c t r i c  sys tem 
o f  the Pac i f i c  Nor thwe s t  and Bri t i sh Co lumb ia .  SAM i s  an operat ions 
mode l :  i t  analyzes how exi s t ing and p ro j ec ted r e s ourc e s  can b e  opera ted 
mos t  e f f i c ien t l y  to  mee t  l oad . SAM i s  a l s o  a s imula t i on mod e l : i t  
e s t imates  t h e  e f f e c t  o f  the many unc ertain t i e s  invo l ved i n  e l e c t r i cal 
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sys tem operat ions by mak ing many s imulat ions f o r  each s tudy p e r io d .  I n  
the IDU E I S  s tud ie s , SAM perf o rmed 200 s imulat ions f o r  each o f  the 
20 s tudy cases and for each 20-year s tudy horizon ( 1 98 7 - 2006 ) .  In  each 
of the 200 s imulations , a d i f f e rent set of his t o r i cal water  cond i t ions , 
the rmal plant outage s , and l oad var ia t ion was randomly chosen by the 
compute r .  Once s e l e c ted , the same 200 s e t s  of cond i t ions we re used in 
the analyse s of the e f f e c t s  of each Inte r t i e  dec is ion . The 
200 s imulat ions were used to produce ave rage ( expe c ted  val ue ) resul t s  o r  
proba� i l i ti e s  o f  exceeding s pe c i f i c  val ue s  f o r  each s tudy s c enario . 

SAM s imulate s the operat ion of PNW resource s  as they would be  d i s pa t c he d  
to  s e rve Nor thwes t  l oads . I f  the re is  add i t ional energy ava i l ab l e  f rom 
the reg ion ' s  exi s t ing hydro , nuc lear , and coal r e sources , and if a marke t 
exi s t s  in Cal i fornia t o  purchas e that surpl us power at  p r i c e s  economi cal  
to  both  regions , SAM " se l l s "  the surpl us power to  Cal i f ornia , up to  
avai lab l e  Inter t ie capac i ty . In deve loping the s e  f orecas t s , SAM tak e s  
i n t o  account a var i e ty of  sys tem operat ions cons t rain t s . Add i t ional 
c ons t raints were added to  the mod e l  and , in s ome cases , exi s t ing 
con s t raints were mod i f ied , in o rd e r  to s imulate  the e f f e c t s  of Inte r t i e  
d e c i s ions o n  resource opera t i ons . Append ix B contains info rmat ion o n  SAM . 

4 . 1 . 1 . 2  Leas t Cos t Mix Mod e l  

T o  operate t h e  PNW ' s  power r e source s , SAM mus t know what r e sources  wi l l  
be  avai lab l e  in the future . The Leas t Cos t Mix L inear P rogram Mod e l  
( LCMM ) solves s e t s  of l inear e quat ions to  d e t e rmine the l eas t c o s t mix o f  
resources  to s e rve the reg ion ' s  f i rm energy load s , sub j e c t  to  a var ie ty 
of p l anning and opera t i onal cons train t s . The LCMM i s  used to  deve lop  a 
resource s chedule as an input to  SAM ; i t  c an a l s o  b e  used to analyze the 
e f f e c t s  of Inte r t i e  dec i s ions on new resource deve l opment in the PNW . 
I ts use in new resour c e  po l icy analys i s  i s  des c r ibed in mo re d e t a i l  in 
S e c t ion 4 . 4  and in Appendix H .  

4 . 1 . 1 . 3 Mark e t ing Linear P rogram Mod e l  

The Marke t ing L P  Mod e l  i s  a l inear program ( LP )  mode l  d e s i gned to  ana lyze 
the mos t  e f f i c ient opera t i on of  resource s  throughout the Wes te rn Uni ted  
S tates  and Canada in orde r to  s e rve l oad . The Marke t ing LP c ons iders 
pro j ec t ed l oads and resource s  in maj o r  l oad and generat ion " centers . "  
Typi cal  c ente r s  are Nor the rn Cal if o rnia , Southe rn Cal ifo rn ia , Southe rn 
Nevada , Ari zona , Utah , and New Mexico . Each c en t e r  i s  l inked to  others  
in the  Wes te rn U . S .  and Canada by high-vo l tage t ransmi s s ion l ines . The 
Marke t ing LP us es  " e c onomic  d i s patch"  to  d e t e rmine how much energy should 
be  drawn from o r  s en t  t o  each resource cente r , wi thin the cons t rain t s  of  
exis t ing t ransmis s ion conne c t ions among regions . The output of  the 
Market ing LP predi c t s  generat ion ( by maj o r  resource type ) within each of 
the model ' s  centers . Addi t ional informa t i on on the Marke t ing LP i s  
p re s ented i n  Appendix B ,  Part 1 .  

4 .  1 .  1 .  4 ELFIN 

In the IDU Draf t E I S , BPA contrac ted  with the Independent Power 
Corporat ion ( IPC ) of Oakland , Cal ifo rnia , to  provide analys i s  of  
gene rat ion l eve l s  in Cal ifornia . I PC ' s  p rinc ipal analyt i c  t o o l  was the 
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ELFIN ( El e c trical  Finan c ial ) mode l .  Upon the comp l e t ion of  the draf t 
E I S , BPA conc luded the resul t s  of  ELFIN we re too l im i ted . A l t hough ELFIN 
s imulates  g reat d e t a i l  for a g iven ut i l i ty ,  it is unab le  to s imulate  the 
intera c t ion ( f l ow of energy f rom one sys tem to ano ther ) among ut i l i t i e s . 
For this  f ina l analys i s , BPA used only  the Marke t ing LP f o r  d e t e rmining 
Cal i fo rnia genera t ion because of i t s  s t reng ths in hand l ing f l ow of energy 
be tween reg ions . Ano ther fundamental change made in the ana l ys i s  
invo lves grouping of resour c e s . In the IDU Draf t E I S ,  resour c e s  were 
grouped by ownership , regard l e s s  of  l o cat ion . For the f inal ana l ys is , 
resources  have been g rouped by reg ions , e . g . , Inland Southwe s t  or  
Cal i fornia , rather than by ownership . 

4 . 1 . 2  RESULTS OF QUANT ITATIVE ANALYS I S  

I n  the s e c t ions t hat f o l l ow ,  informat ion i s  pres en t e d  on the pos s ib l e  
e f f e c t s  of  Inter t i e  capac i ty o r  pol icy changes on expo rt s a l e s  f rom the 
PNW , Canada , and the I SW to  Cal if o rnia . Next , e f f ec t s  on l eve l s  of 
generat ion by  resourc e  t ype in each region are d i s cus sed . 

4 . 1 . 2 . 1  Expor t  Sal es  

In each s imulat ion and year , the amount of PNW surplus ene rgy ava i lab l e  
t o  Cal i fo rnia wi l l  depend o n  s everal var iab l es that are independent of 
the proposed  dec i s ions o r  the i r  a l te rnative s . For exampl e , the natural 
variation in wat e r  cond i t i ons ( on both a s easonal and yearly bas i s ) wi l l  
resul t in l arge swings in the avai lab i l i ty o f  sur p l us non f i rm energy , 
because wa ter  s to rage capac i ty i s  l imi ted  in the Columbia River Bas in 
hydroe l ec t r i c  sys tem.  The l eve l of  unplanned and planned  outages by 
thermal and hydro p lant s  wi l l  a l s o  affe c t  the amoun t of  surplus energy in 
the PNW and Canada . The e f f e c t s  of  the s e  fac tors  on s a l e s  and generat ion 
are far greater  than the e f f e c t s  of  Int e r t i e  dec i s ions . The re f o re , 
d i f ferences in s a l e s  and gene rat ion between s tudy years s houl d be  viewed 
as resul ting p r ima r i l y  f r om these  fac tors  and no t f rom the Int e r t i e  
dec i s ions . Int e r t i e  d e c i s ion e f f e c t s  s hould be v iewed p r ima r i ly wi thin 
the context of  each s t udy year and no t across  s tudy years . 

E f f e c t s  of  Inc reas ing I n t e r t i e  Capa c i ty on Expo rt  Sal e s  

Tab le  4 . 1 . 1  ( a l l tab l es i n  t h i s  s e c t ion a r e  l ocated  at  the end of  the 
s e c t ion ) shows the e f f e c t  of  Int e r t ie capac i ty expans ion on export  s a l e s , 
inc luding total  BC Hydro expo rt s , BC  Hydro exports  to  the Pac i f i c  
Northwe s t ,  B C  Hydro expor t s  t o  Cal if o rnia , Pac i f i c  Nor t hwe s t  expor t s  t o  
Cal ifornia and total  expor t s  t o  Cal i fo rni a .  This ana lys i s  a s s ume s  the 
Proposed Formul a  A l l o cat ion opt ion with  Exi s t ing Contra c t s . The resul t s  
demon s t rate  a c lear pat te rn . To tal B C  Hydro exp o r t s  inc rease wi th each 
upgrade of the Intert i e , wi th the larges t  increase s  o ccurring in 1 998  
(40  percent ) at Maximum capac i ty .  Increas e s  in export  s a l e s  due to  the 
DC Upgrade always fal l  in the intermediate  range be tween Exi s t ing and 
Maximum capa c i ty .  Sal e s  f rom BC Hydro t o  the Pac i f i c  Northwe s t  general l y  
dec rease wi t h  each I n t e r t i e  upg rade . A s  Intertie  capa c i ty increas e s , B C  
Hydro ' s  a c c e s s  to  the Cal if ornia market increas e s . B C  S e l l s  more 
d i r e c t l y  to Cal i f o rnia , l eaving l e s s  to  be  s o ld to  d i sp lace  Pac i f i c  
Northwe s t  resour c e s . B C  Hydro expor t s  t o  Cal if o rnia , o n  the o ther  hand , 
increase wi th each capa c i ty upgrade (up t o  6 2  percent  in 1 998 ) as  do 
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Pac i f i c  Nor thwe s t  expo r t s  to  Cal ifo rnia ( up to 2 1  p e r c ent in 2003 ) .  
To tal expo r t s  to Cal i fo rnia inc rease with each upg rade ; a 23  percent 
inc rease in sales oc curs in the later s tudy years ( 1 9 98 and 200 3 ) at  
Maximum capac i ty . 

A comparison of  capac i ty e f f e c t s  on export  s a l e s , g iven the P roposed 
Fo rmula A l l o ca t ion o p t ion and e i ther Federal Marke t ing or  As sured 
Del ivery f i rm contrac t s , d i s p l ays the same t rends s een in the Exi s t ing 
Con t rac t s  cas es . 

S l ight d i f f e rences in percentage change o c cur be tween compari sons due to  
d i f ference s  in total  exports  be ing made . To tal  exp o r t  sales  in e i the r 
the Fede ral  Marke t ing o r  the As sured Del ivery case s , when compared to 
t o tal  expo r t  s a l e s  made in the Exis t ing Contrac t s  cas e ,  gene ra l ly 
increase . S l ight increases are observed for  t o t a l  BC Hydro expor t s , BC 
Hydro expo r t s  to the Pac i f i c  No r t hwes t ,  Pac i f i c  No r t hwe s t  exp o r t s  to 
Cal ifornia , and total exp o r t s  to Cal i fornia , whi l e  a s l ight d e c rease in 
t o tal  sales oc curs  in BC Hydro expo r t s  to  Cal i f o rnia . 

I t  s hould be  noted that upgrad ing the Inte r t ie f rom Exi s t ing to  Maximum 
c apa c i ty wi l l  a f f e c t  average yearly I n t e r t i e  s a l e s  to  Cal i fornia far l e s s  
than the no rmal var ia t ion i n  Inter t ie s a l e s  due t o  change s  in the 
avai l ab i l i ty of  surpl us power in the P�� ( s ee Append ix C ,  Part 1 ) .  

E f f e c t s  of  Formula Al l o cat ion Opt ions 

Tab le  4 . 1 . 2  s hows the inf luence of formula  a l l o cat ion o p t ions on exp o r t  
sales , given Exi s t ing capac i ty and assuming , respe c t ive ly ,  e a c h  of  the 
three f irm cont rac t cond i t ions . The e f f e c t s  of  the cho i c e  of f o rmula  
a l l o cat ion are  qui t e  s imilar unde r  each  of the  contract  cond i t ions . 
S ince e f f e c t s  are s l ightly  mo re  pronounced in the Exis t ing Contrac t s  
cond i t ion , t h e  d i s cuss ion of  al l o c a t ion e f f e c t s  i s  presented  i n  t h i s  
context . 

The e f f e c t  of f o rmula  a l locat ion on average annual expor t  s a l e s  f rom each 
region is  var iab l e . With the except ion of  1 988 , total BC Hydro expor t  
s a l e s  dec rease under  bo th t h e  P roposed Formula Al l o ca t ion and Hydro-F i r s t  
opt ions . In  the later  years , the P roposed Formula Al l ocat ion opt ion 
d i s plays s l ightly  great e r  d e c rease s  ( up to  9 percen t ) than what i s  s een 
in the Hydro-Firs t o p t ion ( up to  8 percent ) . Formula a l l ocat ion e f f e c t s  
o n  B C  Hydro exp o r t s  to  the Pac i f i c  No rthwe s t  s how a s l ight l y  d i f f e rent 
pattern .  The P roposed Formula A l locat ion o p t ion cons is tently  decrease s  
s a l e s  ( up to  9 percent ) to  the Pac i f i c  Nor t hwe s t , whi l e  Hydro-Firs t tends 
t o  increa s e  s a l e s  s l ight l y ,  with the exce p t ion of  1 988  when the increase 
amount s  to  30  percen t . BC Hydro expor t  s a l e s  t o  Cal i f o rnia , on the o ther 
hand . gene r a l l y  decrea s e  moderately in both the P roposed  Formula 
A l l ocation and Hydro-Fi r s t cond i t ions . Again , howeve r ,  1 988  appears 
except ional . In  this  one year . the P roposed  Formula  Al l o cat ion opt ion 
p roduces a s izeab l e  inc rease ( 44 percen t ) , and the Hydro-F i r s t opt ion a 
s ubs tan t ial  ( 100 percen t ) dec reas e ,  in BC Hydro ' s  exp o r t s  to  Cal ifornia . 

The cho i c e  of  f o rmula  al l o c a t ion has l i t t l e  i f  any e f f e c t  on 
Nor thwes t s al e s  to  Cal if o rnia  under  any con t rac t cond i t ion .  
de creases oc cur in t o tal  exp o r t s  t o  Cal if o rnia . general ly in 
the Hydro-F i r s t  opt ion . 
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C lear ly ,  resul t s  in s tudy year 1 988  s tand out in the case of  BC Hydro 
expo rt s . There i s  a 44 percent increase in sal e s  unde r  the Proposed 
Formula Al locat ion opt ion , whi l e  a 100  pe r c ent d e c rease in sales  o c c ur s  
i n  the Hydro-Firs t opt ion . Further s tudy o f  these  impac t s  d i s c l o s e s  that 
in 1 98 8  compe t i t ion for ac c e s s  in the P re-lAP case combined with a 
l ow-priced  Cal i fornia market of ten cause s  p r i c e s  to  be  be low BC Hydro ' s  
minimum rate . Thus , in 1 988 BC Hydro make s  f ewer s a l e s  unde r  the Pre- lAP 
cond i t ion than und e r  the Propo s ed cond i t ion . Unde r  the P roposed o p t i on ,  
the Cal i fornia market has a h igher d i s pa t c h  p r i c e  and BC Hydro i s  a l l owed 
to bump resour c e s  o f f  the Intertie  and make  s a l e s  to  Cal i fornia . BC 
Hydro sal es  unde r  the Hydro-F i r s t  opt ion d e c reas e f o r  a comp l e t e ly 
d i f f e rent reason . The ava i l ab i l ity  of surpl us energy in the Pac if i c  
No rthwe s t  i n  1 988  and the Nor thwe s t ' s  prio r i ty i n  ob taining a c c e s s  to  t he 
Intert ie , cons t rain BC Hydro ' s  acces s , g iven the l imited capac i t y  
ava i lab l e  o n  t h e  exis t ing sys tem .  As Pac i f i c  Nor thwe s t  surplus d e c rease s  
and the Cal if o rn ia marke t g rows , BC Hydro ' s  ac c e s s  in later  year 
increas e s . BC Hydro expor t s  to  the Northwes t  in 1 988 dec rease by 
9 perc ent under  the P roposed Formula A l locat ion opt ion , but inc rease 
30  percent under  the Hydro-F i r s t  opt ion . The dec rease i s  l ikely  due to  
the  corres ponding d e c l ine in  Pac i f i c  Northwe s t  expo r t s  to Cal i fornia and 
a resul t ing decrease i n  the mark e t  f o r  expor t s  in the Northwe s t . The 
increase in exp o r t s  to the Northwe s t  und e r  Hydro-Fir s t  correspond s wi th 
BC Hydro ' s  dec rease in a c c e s s  to  the Intert i e . 

Tab l e  4 . 1 . 3 shows the inf l uence of  formula  a l l ocat i on o p t i ons on expo rt  
s a l e s  g iven Maximum capac i t y ,  and a s slli�ing e i ther Federal Mark e t ing o r  
As s ured Del ivery . The larger capac i ty s iz e  d o e s  n o t  appear to  change the 
t rend s een in Tab l e  4 . 1 . 2 ,  where  Exis t ing Con t rac t s  at  Exi s ting capac i ty 
s hows var iab l e  resul t s  f o r  the var ious expor t  s a l e s  be ing made . The 
percentage change o c c ur r ing in the compa r ison of f o rmula a l locat ion 
opt ions with e i ther Federal Market ing or As sured D e l ivery f irm con t ra c t s  
rema in s  g enera l l y  the same . 

Aga in , expe c t ed var iat ion in wat e r  cond i t ions has a much greater  e f f e c t  
o n  s a l e s  than d o  t h e  a l l o ca t i on opt ions . The s e  s t udy resul t s  s how that 
f ormula a l locat ion o p t i ons are no t a maj o r  var iabl e  in the ave rage annual 
vo lume of total  Int e r t i e  s a l e s  to Cal i f o rnia . 

E f f e c t s  of  Long-Term F i rm Con t rac t s  

Tab l e  4 . 1 . 4  s hows the e f f e c t  o f  l ong-term f i rm contrac t s  o n  export  s a l e s , 
given the P roposed Formula A l l o ca t ion opt i on , and as suming each o f  three 
capac i ty leve l s . BC Hydro total  export  s a l e s  d i s play genera l ly minor and 
varying resul t s . The modera t e  reduc t ions in to tal BC sales  evident f o r  
Federal Marke t ing and As sured De l ivery in 1 98 8  r e f l e c t  t h e  reduc t ions in 
BC Hydro ' s  ac c e s s  due to  the combinat ion o f  capac i ty l imitat ions , the 
s iz e  o f  the Nort hwe s t  s urplus and the e f f e c t  o f  add i t ional f i rm sales  on 
the amount o f  capac i t y  ava i l ab l e  f o r  hourl y  al l o c a t i on . 

In  the case o f  BC  Hydro exp o r t s  to t he Nor thwe s t , a d i s t in c t  pat t e rn 
evo l ve s . BC Hydr o  exp o r t s  inc rea s e  in b o t h  the Fede ral  Marke t ing ( up to  
5 4  per c ent ) and As sured De l ivery ( up t o  1 0 4  percen t ) cases with  As sured 
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De l ivery cons i s ten t l y  s howing the greater  increase  in expo r t  sale s . An 
oppos i t e  pa t tern o c curs in the analys i s  o f  BC Hydro expo r t s  to  
Cal i fornia . In this  compa r i s on ,  expo r t  s a l e s  dec rease in b o t h  the 
Federal Marke t ing ( up to  34  p e rc en t ) and As sured De l ivery ( up to 
5 7  percent ) cas es . Aga in ,  As sured De l ivery s hows the grea ter impac t on 
export sales . Long-t erm f i rm contra c t s  have re latively  l i t t l e  impac t on 
Pac i f - c  No rthwe s t  expo r t  s a l e s  to Cal i f o rnia , a l t hough Federal  Marke t ing 
t end� to produce s l ight decreases and As sured De l ivery smal l increas es  in 
sale f  . 

Total export  s a l e s  to Cal i fornia vary l i t t l e  in respons e to the f i rm 
contrac t cond i t ion , a l t hough s a l e s  are s l ightly  h i gher in the As sured 
De l ivery case ( up to 3 percent ) and s l igh t ly l owe r in the Fede ral 
Marke t ing case ( up to  2 percent ) .  

As in the case o f  f o rmul a  al locat ion e f f e c t s , the comparison o f  l ong-term 
f i rm contrac t s  on export  sal e s , given the P roposed Formula Al l o cat ion 
opt ion and e i ther the DC Upgrade or  �1aximum capac i ty cond i t ions , 
general ly  d i sp lay the same t rends s e en in the Exi s t ing capac i ty cas e . 
Only  s l ight d i f f e renc es  in percentage change oc cur be tween comparisons . 

Summary o f  Variat ion in Exp o r t  Sal e s  to C a l ifornia 

Tab l e  4 . 1 . 5  summarizes  the range of  var i a t ion in export  s a l e s  to  
Cal if ornia due to the factors  o f  capac i ty ,  f o rmula  al l o c a t i o n ,  and 
l ong-term f irm contrac t s . Fo r each factor , the maximum d i f f e rence 
be tween cases  was cal culated . For examp l e , unde r  f o rmula  a l l o ca t i on ,  f o r  
each of  the s tudy years , the maximum d i f f e rence among values was 
determined f o r  the P roposed Fo rmula Al l ocat ion and Hydro-Firs t opt ions at  
Maximum Int e r t i e  capac i ty . 

4 . 1 . 2 . 2  Regional Generat ion Mixes 

Changes in export  sal e s  to  Cal i f ornia in respons e to Inter t i e  dec i s ions 
wi l l  a f f e c t  the l eve l of gene rat ion by exi s t ing and planned resourc e s  in 
each of  the supply  areas ( the PNW , BC , and the I SW ) . Tab l e  4 . 1 . 6  s hows 
the thermal p l an t s  that the SAM and Marke t ing LP s tudies  ind icate  would 
s how s igni f i cant change s  in ave rage annual generat ion l eve l in response  
to Intertie  de c i s ions . P redi c t ed changes  in gene rat ion l eve l s  are  
presented b e l ow .  

4 . 1 . 2 . 2 . 1  Regional Gene rat ion Mix : Pac i f i c No rthwe s t  

Changes i n  Int e r t i e  po l ic y  or  capac i ty may a f f e c t  b o t h  the l eve l o f  t o t a l  
gene rat ion and t h e  l eve l o f  gene rat ion by e a c h  type of  resource i n  the 
Pac i f i c  No rthwes t .  Nearl y  three-fourths o f  the PNW ' s  e l e c t r i c i ty i s  
produced by the region ' s  hydroe l e c t r i c  capac i ty .  In  add i t ion , 
s igni f i cant  amounts  o f  energy ( a  l i t t l e  over 10  percent of  t o tal  regional 
generat ion ) are current l y  produced a t  nuc l ear plan t s  ( Hanf o rd Generating 
P l ant , Troj an , and WNP-2 ) .  Coal p lant s  ( Cent ral i a ,  Boardman , and the 
s hares of J im B r i dger , Val my , Core t t e , and C o l s t r ip dedicated to  s e rve 
PNW load ) sup p l y  a l i t t l e  ove r 1 3  percent  of ave rage annual total  
generat ion . 
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E f f e c t s  of Variat ions in the Avai l ab i l i ty of PNW Powe r f o r  Expo rt  

Variat ions in  the  ava i lab i l i ty of  surp lus powe r af f e c t  the l eve l o f  
Inter t ie sales  much more s t rong ly  than d o  d i f ferences in Inte r t ie po l icy 
or  capa c i ty . Thi s  relat ionship a l so exp lains the interac t ion of PNW 
hydro and coal generat ion . When wat e r  is abundant in the PNW , the leve l 
of hydro generat ion inc reas e s  grea t ly , and coal  gene rat ion can be cut 
back . When water  i s  s carce , coal  genera t ion inc reas e s . Nuc l ear p lant s , 
because of the ir  l ow opera t ional c o s t s  and high f ixed cos t s , are 
gene ra l ly run as base l oad , and are no t d i splac ed when addi t ional hydro 
energy is ava i l ab l e . 

E f f e c t s  of  Increas ing I n t e r t i e  Capac i ty on PNW Gene ra t ion 

Tab le  4 . 1 . 7  shows the e f f e c t  of Inter t ie capac i ty expans ions on Pac i f i c  
Nor thwe s t  genera t ion . Thi s  analys is  as s umes the P roposed Formula 
Al locat ion o p t ion with Exi s t ing Contrac t s . The s ign i f i cant resourc e  
generat ion impa c t s  i n  this  analys is  invo lve hydro and coal . Nuc lear , 
combus t ion turb ine s , and , in gene ral , "o ther "  resources  tha t  were too 
sma l l  to  model  exp l i c i t l y ,  e . g . , smal l hydro , and PURPA res ourc es , s how 
virtual ly no response  to any of the proposed  Inter t ie a c t ions or the i r  
a l t e rnat ive s . With  each Intert i e  upg rade , hydro and coal s how inc reased  
genera t ion . The Maximum Upgrade always s hows the  greates t  inc reases  
( hydro , 2 percen t  and coal , 12  p e rcent l/ ) .  

The f i rm contrac t context in whi c h  the capac i ty ana lys i s  i s  made has 
l i t t le impac t  on the resul ts .  Given e i ther Federal Marke t ing or  As sured 
Del ivery , the same t rend oc curs . Each capa c i ty upg rade s hows inc rease s  
i n  gene rat ion f o r  b o th hydro and coal res ources w i t h  the amounts  the same 
as in the Exi s t ing Con t ra c t  case . 

Ef f e c t s  of Formula A l l o c a t ion Opt ions on PNW Generat i on 

Tab le  4 . 1 . 8  s hows the inf luenc e of f o rmula al locat ion options on 
generat ion l eve l s  in the Pac i f i c  Northwe s t .  Thi s  analys i s  as sumes 
Exi s t ing Contrac t s  and Exi s t ing capac i ty . Under the s e  cond i t ions , 
a l te rnat ive opt i ons f o r  a l locat ing a c c e s s  have neg l igib l e  e f f e c t s  on 
Pac i f i c  Nor thwe s t  generat ion . The change in coal gene rat i on i s  var iab le  
and mino r in  b o t h  the  P roposed Formula Al l ocation and the Hydro-Firs t 
opt ion ; a de crease o r  increase in generat i on of 1 percent oc curs . Hydro 
generat i on s hows virtua l ly no response to  changes in f o rmula  a l l o ca t ion 
opt ions . 

As  was the case f o r  Inte r t ie capac i ty ,  the f i rm contrac t s  context in 
whi c h  the analys i s  is performed has l i t t l e  impac t on the f indings . 
Likewi s e , as s hown in Tab l e  4 . 1 . 9 , the cho i c e  of  f o rmula  al locat ion i s  
s imilarly b enign when analyzed i n  the c on t ext o f  Maximum capa c i ty in 
e i ther the Federal Marke ting or As sured  Del ivery cond i t i ons . 

1 1  Rounding to  the neares t f ul l percentage i s  used throughout this  
chapt e r . 
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E f f e c t s  of  Long-Te rm F i rm Contra c t s  o n  PNW Generation 

The analys is  of l ong-term f i rm contra c t s  e f f e c t s  on Pac i f ic No r thwe s t  
gene rat ion , dep i c ted  i n  Tab l e  4 . 1 . 10 ,  as sumes the � roposed Fo rmula 
A l l o cat ion o p tion and Exi s t ing capac i t y .  In  this  context , f i rm cont rac t s  
have relat ive ly  l i t t l e  inf luence o n  Pac i f i c  No r thwe s t  generation . In 
gene ral , coal and "Other  Resour c e s "  are the two resources whi ch s how 
changes . There is a s imi larity  be tween Federal Marke t ing and Assured 
De l ivery e f f e c t s  on coal gene rat ion .  I n  the ear l y  s tudy year ( 1 988 ) ,  
coal s hows sma l l  ( 2  to 5 percent ) increases--Assured De l ive ry showing a 
s l ight l y  higher increase than Federal Market ing . In the remaining three 
s tudy years , coal d e c rease s  s l ight l y--aga in , As sured De l ivery s hows the 
greater  dec reas e s . O ther  Resourc e s , on the o ther hand , d i s p l ays 
increas es  in gene rat ion throughout the four s tudy years in both the 
Federal Market ing and As s ured De l ivery marke t ing cas es , with 1 9 9 3  s howing 
the maximum impac ts ( Federal Marke t ing 6 percent and Ass ured De l ivery 8 
percent ) .  Thi s  i s  due to  the exchange por t ion of  the s easonal capac i ty 
energy exchange be ing inc l uded in the "othe r"  catego ry . As s hown in 
Tabl e  4 . 1 . 10 ,  changes in f irm contrac ts  at  e i the r the DC Upgrade or  
Maximum capac i ty l eve l s  have no  add i t ional impac t  on gene rat ion than wha t 
was ob served in the Exis t ing Intertie  context . 

4 . 1 . 2 . 2 . 2  Regional Generat ion Mix : C a l i fornia 

Changes in PNW sur p l us s a l e s  to Cal i f o rnia aff e c t  the amount o f  
C a l i fornia generat ion r e quired to  s e rve Cal ifornia l oad . They a l s o  
af f e c t  the l eve l of  expor t s  f rom the I SW t o  Cal iforn ia . 

C a l i f o rnia ' s  res ource generat ion mix inc l ude s sub s tan t ial  s hares  of  
hydroe l e c t r i c  powe r , nuc l ear , o i l /gas , and smal l e r  but inc reas ing amount s  
of  o ther resources ( cogenerat ion , renewab l e  resour c e s , geo thermal , and 
pumped  s t o rage ) ,  as shown in Tab l e s  4 . 1 . 1 1 -4 . 1 . 14 .  In  addi t ion , 
Cal i fo rnia u t i l i t i e s  pur c hase  s ub s tant ial amoun t s  of  e conomy energy f rom 
the PNW and the I S W .  

The manne r  and extent to  whi ch Cal i f o rnia ut i l i t ies  u s e  power impo r ted 
f rom the PNW depend on i t s  p r i c e , quan t i ty , and s eas onal and annual 
ava i l ab i l i ty .  Genera l l y ,  Cal if o rnia ut i l i t ies  make use of , o r  d i s pa t c h , 
gene rat ing resources bas ed  on their  marg inal operat ing cos t s . Generat ing 
resources  that are l e s s  c o s t l y  to  operate  are used f irs t ,  with mo re 
expens ive resour c e s  b rought on only as demand increase s . This sys t em i s  
r e f erred to  as e conomic  d i spat ch .  In a s t raigh t f o rward e c onomic d i s pa t c h  
s i tuat ion , i t  i s  a f a i r l y  s impl e  ma t t e r  f o r  a ut i l i ty to d e t e rmine when 
to use imported  e conomy energy and when to use i t s  own gene ra t o r s . 

I f  operat ing cos t s  wer e  the only con s i derat ion , d e t e rmining whe the r to 
use a ut i l i ty ' s  own genera t ion o r  to  purchas e impor ted power would  be 
r e l a t ivel y  s imp l e . However ,  di s patch  de c i s ions are comp l icated  by 
s everal factors . F i rs t , there are minimum gene rat ion cons t ra in t s  on the 
opera t i on of  thermal p lant s . Mos t  thermal p lant s  cannot qui c k l y  s h i f t  
f rom a c o l d  cond i t ion to  ful l opera t i on . Thus , if  a p lant i s  needed t o  
produce power during a dayt ime peak p e r i o d  o r  to  provide s tandby 
capab i l i ty to assure sys tem r e l iab i l i t y , i t  mus t operate at a mlnlmum 
l eve l during the l ow demand period  of  the previous n i ght in order  to  
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permi t a rap id re turn to  f ul l powe r .  At  t ime s , the need to operate s ome 
the rmal plan t s  at the i r  minimum gene rat ion leve l s  l imits  the amount o f  
e conomy ene rgy that  can be purchased b y  Cal i f o rnia ut i l i t ie s  dur ing 
o f f peak hours . The magni tude of this cons t raint var i e s  throughout the 
year , but is par t i cularly a concern dur ing night t ime hours . 

A s e c ond fac tor  c ompl i c a t ing e conomic d is patch  dec i s ions is  the 
ut i l i t ies ' need to  insure sys tem re l iab il ity . Ut i l i t ies  pref e r  to use 
generating r e s ource s  that are balanced f rom the s tandpo int of  geographi c  
l o cat ion and the mix of f ue l s  and te chno logies . Thi s  reduces  the r i s k  
a s s o c iated w i th ove rdependenc e o n  a l im i t ed numbe r  of t ransmi s s ion l ines 
o r  corrido rs , a par t i cular techno l ogy or fue l , o r  a s ing le  large p l ant . 
Regulatory agenc ies  o f ten require that ut i l i t ies  rely  on a variety  of 
sources of genera ted and imported  power in o rder to  insure r e l iab i l i t y .  

O ther fac tors  furthe r compl i cate  dispatch  dec i s ions and l imit  operat ing 
f l exib i l i ty .  Cal i f o rnia p r ivate  ut i l i t ies  are required to purchase  
e l ec t r i c i ty f rom independent powe r produc ers  ( Qual ifying Fac i l i t ies , o r  
QFs ) purs uan t to s e c t ion 2 1 0  of t h e  Pub l i c  U t i l i ty Regulat o ry Po l i c ie s  
Ac t ( PURPA ) of  1 9 78 ( P . L .  95-6 1 7 ) .  Gene ral ly , Q F  cont rac ts  requ i re tha t 
ut i l i t ie s  purcha s e  QF powe r wheneve r i t  i s  availab l e , e s s en t ia l l y  caus ing 
them to be operated as base load uni t s . Even when cheaper e conomy ene rgy 
is  availab l e , QFs general ly cannot be curtai led . 

The interac t ion of  e c onomi c  cons iderat ions and the f a c t o r s  noted above 
de termines the mix of gene rat ing resources and impo rted  powe r used to  
s e rve Cal i f o rnia l oad , and inf luences  the way that Intertie  po l icy o r  
capac ity de c i s ions are l ikely to affect  gene rat ion l eve l s  i n  Cal ifo rnia . 

Mos t  of  Cal i f o rnia ' s  hydro capac i ty is  run-of -rive r ,  has l i t t l e  s to rage 
capa c i ty , and is gene ra l ly operated wheneve r there is water  to  turn 
turbines . Hydro gene rat ion in Cal ifornia i s  not a f f e c ted by e i the r the 
proposed Int e r t i e  capac i ty o r  po l i cy al ternat ives ( s ee  
Tab l e s  4 . 1 . 1 1 -4 . 1 . 1 4 ) .  

Nuc lear powe r i s  charac t e r i zed  by high cap i tal  cos ts  and very low 
operat ing c o s t s , and , as  Tab l e s  4 . 1 . 1 1-4 . 1 . 1 4 show , changes in l eve l s  of  
Cal ifornia nuc l ear gene rat ion due to Intert ie  de c i s i ons are  neg l igib l e . 
The "othe r "  category in Tab l e s  4 . 1 . 1 1-4 . 1 . 14 represents s eve ral types of  
gene rat i on--geothermal , cogene ra t ion , s o lar , and o ther renewab l e  
resources  ( QFs ) .  A s  those  tab l es  s how , gene rat ion f r om Q F  and "othe r "  
resources  rar e l y  changes i n  res ponse to Inte r t ie po l i cy o r  capa c i ty 
changes .  

In  Cal i fo rnia , change s  in Int e r t ie po l icy o r  capa c i ty p r ima r i ly af f e c t  
the l eve l of  o i l  and gas generat ion . Mos t  uni t s  can swi t ch r e l a t ive ly  
qui ck l y  b e tween the  two fue l s , and ut i l i t ie s  choose  b e tween fue l s  bas ed 
on relat ive cos t s  of  each fue l  and on s ta t e  po l ic i es  regarding fue l  use .  
In  recent years , mos t  o i l  and gas uni t s  in Ca l i fo rnia have used gas . 
Be cause o i l  and gas uni t s  can operate wi thin a wide range of  capa c i ty , 
and b ecause they have rather high fue l c o s t s , ut i l i t i e s  typ i c a l l y  use  
imported  e conomy energy to  d i s p lace generat i on by oil  and gas  uni t s . The 
f o l l owing d i s cus s ion of change s  in Cal if o rnia gene rat ion level s  due to 
Int e r t ie po l i cy or capac i ty changes focuses  on change s  in the l evel of  
oil  and gas  genera t ion . 
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E f f e c t s  o f  Inc reas ing Intert ie Ca�a c i ty on Cal ifornia Gene rat ion 

Tab l e  4 . 1 . 1 1 shows the e f f e c t  of capac i ty expans ion on Cal i f o rnia 
generat ion . Thi s  analys i s  assumes the P roposed Formula Al l o ca t ion opt ion 
with  Exis t ing Contrac t s . The s igni f icant resource gene rat ion changes 
invo lve impac t s  on o i l  and gas gene ra t ion . Hydro , nuc l ear and " o t h e r "  
resou ces  s how n o  respons e  to any of  t h e  proposed  Inte r t i e  a c t ions o r  
the i r  al terna t ives . With  e a c h  upgrade of Inte r t ie capac i ty ,  o i l  and gas 
gene) l t ion decreas e s . The Maximum Upgrade always s hows the grea t e s t  
d e c reases ( 10 percent  i n  1 9 98 ) .  The same t rend occurs  when t h e  same 
compari son is made with  Federal Marke t ing or As sured Del ivery f i rm 
contrac t s . Dec reas es  in o i l  and gas generat ion cont inue to dec rease  with  
each capac i t y  upgrade . A s imi lar range of  dec reases  in gene rat ion oc curs 
in both marke t ing cas e s  as was noted in the Exi s t ing capa c i t y  compari son . 

E f f e c t s  of  Fo rmula A l l o cat ion Opt ions on Cal i fornia Gene rat i on 

Tab l e  4 . 1 . 1 2 shows the inf l uence of  formula  a l l o cat ion options on 
generat ion l eve l s  in C a l i fornia . Thi s  analys is  as sumes Exi s t ing 
Con t ra c t s  and Exis t ing capac i t y .  At the Exi s t ing capac i t y ,  a l ternat ive 
opt ions for a l l o cat ing a c c e s s  have neg l igib l e  e f f e c t s  on Cal i fo rnia 
genera t ion . A very sma l l  percentage change in o i l  and gas generat ion 
oc curs in the early s t udy year ( 1 988 ) onl y .  The P roposed Fo rmula 
Al l ocat ion op t ion tends to  dec rease oil  and gas generat ion by 
approximately  1 percent , whi l e  the Hydro-Firs t opt ion increa s e s  i t  by 
1 percent . Changes in Federal Marke t ing and As sured De l ivery had no 
further impac t  on resource gene ration than was evident in the Exi s t ing 
Contra c t  case . 

In  Tab l e  4 . 1 . 1 3 ,  which  depi c t s  the e f f e c t of  f o rmula a l l ocat ion opt ions 
a t  Maximum capac i ty ,  the re are no no t i ceab l e  impac t s  on Cal i f o rnia 
res ources  in e i ther the Federa l Marke t ing or  the Assured Del ivery f i rm 
market ing cases . 

E f f e c t s  of Long-Term Firm Con t ra c t s  on Calfornia Generat ion 

The comparison of  l ong- t e rm f i rm contra c t s  e f f e c t s  on Cal i f o rnia 
generat ion , ( Tab l e  4 . 1 . 1 4 ) ,  as sumes the P roposed Formula Al l o c a t ion 
opt i on at  Exi s t ing capac i ty .  O i l  and gas generat ion inc reas e s  in the 
Federal Market ing case , but decreas es  in the As sured Del ivery cas e . In 
ne i ther obs e rvat i on were the change s  grea t e r  than 1 percent . As f o r  
changes i n  generat ion due to f i rm con t rac t s  at  e ither t h e  D C  o r  Maximum 
upgrades , the t rend remains virtual ly  the same - increas ing impa c t s  by a 
maximum of 2 percen t . 

4 . 1 . 2 . 2 . 3  Regional Generation Mix : Inland Southwe s t  

The Inland Southwe s t  inc lude s resource s  tha t  generate power to s e rve 
Cal if o rnia . BPA ' s  Marke t ing L inear Program Mod e l  was used to  pred i c t  
generat ion l eve l s  at  p lant s  i n  Southern Nevada , Utah , Arizona , and New 
Mexico  in each of the s t udy years . The analys i s  f ound that p r ima r i l y  the 
higher-cos t  coal p l an t s , which provide economy energy to Cal i fo rnia , 
responded to  change s  in the l evel of  PNW export  s a l e s  to  Cal i f o rnia . 
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E f f e c t  of  Variations In Avai labi l i ty of  PNW Powe r for  Expor t  

Inte r t i e  s a l e s  vary grea t ly according to the ava i l ab i l i ty of  P�w power 
f o r  expo r t . In the dry years when the PNW makes few sales  to Cal ifornia , 
sales  and gene ra t i on f rom the I SW inc reas e .  When the PNW expe rienc es a 
we t year , the oppos i te oc curs ( See Appendix C ,  Part 1 ) .  

E f f e c ts of Inc reas ing In t e r t i e  Capac i ty on I SW �nera�ion 

Tab l e  4 . 1 . 15 shows how Intertie  capac i ty l eve l i s  expected  to  affec t the 
l eve l of gene rat ion by each resource type in the Inland Southwes t .  In 
the s tudy years a f t e r  the Inte r t i e  upg rade s are in p lace ( 1 9 9 3 , 1 9 98 , and 
2003 ) ,  each upgrade incremen t l eads to more d i s p lacemen t of coal 
gene rat ion in the I SW .  Tab le  4 . 1 . 1 5 shows the e f f e c t  of  capac i ty 
expans ions on In land Southwe s t  gene ra t ion . This ana l ys is  assumes the 
Propo s e d  Fo rmula Al l o cat ion and Exi s t ing Cont rac t s . The s igni f i can t 
resourc e  gene rat ion impa c t s  in this  analys i s  invo lve only coal 
gene ra t ion . Hydro , nuc l ear , combus tion turb ines and "other"  resour c e s  
s how n o  res pons e to any of  t h e  proposed Intertie  a c t i ons or  the ir  
a l t erna t ives . With  each Inte r t i e  upgrade , coal generat ion dec reas e s . 
The Maximum Upgrade always shows the greate s t  dec reas es  ( 1  percent ) .  
Assuming e i the r Federa l  Marke ting o r  As sured De l ivery , the same t rend 
o c c urs . 

Effec t s  of  Formula Al l ocat ion Opt ions on I SW Genera t ion 

Tab l e  4 . 1 . 1 6 s hows the inf luenc e of  formula a l l ocat ion opt ions on 
genera t ion l eve l s  in the Inland Southwes t .  Thi s  ana l y s i s  assumes 
Exi s t ing Con t ra c t s  and Exi s t ing capac i ty .  At the Exi s t ing capac i ty , 
al ternat ive o p t ions f o r  al l o c a t ing a c c e s s  have no e f f e c t  on Inland 
Southwe s t  genera t ion . Fur ther analys i s  of Federal Market ing and Assured 
De l ivery con t ra c t s  shows s imilar neg l igib l e  impac t s  on Inland Southwe s t  
resourc es , a s  d i d  f o rmula al locat ion opt ions a t  Maximum capac ity  ( Tab l e  
4 . 1 . 1 7 ) .  

E f f e c t s  of  Long-Term Firm Cont rac t s  on I SW Genera t i on 

The comparison of  long-term f i rm contrac t s  e f f e c t s  on Inland Southwe s t  
gene rat ion ( Tab l e  4 . 1 . 18 ) ,  assuming the P ropo s ed Formula Al l ocat ion 
opt ion a t  e i ther Exi s t ing , DC , o r  Maximum capac i ty has no impac ts  on 
Inland Southwe s t  resourc es . 

4 . 1 . 3  SENS I TIV I TY AND OTHER ANALYSES 

To check if changes in s ome p r inc ipal assumpt ions that BPA made in 
performing i t s  analys is  would s igni f ican t l y  af fec t the resul t s  in a way 
tha t  might l ead to  d i f fe rent environmental impac t s , o r  to d i f ferent 
d e c i s ions regarding the I n t e r t i e , BPA performed s everal s ens i t ivity 
ana l y s e s  for the IDU Final E I S . Thes e  sens i t ivi ty analyses  individua l ly 
t e s ted the e f f ec t s  of  assuming ( 1 )  a d i f fe rent nonf i rm rate cap , one tha t  
went i n t o  e f f e c t  af t e r  t h e  mOdel ing f o r  t h e  original analys i s  was 
performe d ;  ( 2 )  a h igher gas p r i c e  f o r  Cal if o rnia ; ( 3 )  a higher Cal if o rn ia 
l oad than was a s s umed in the o r i ginal analys i s ; ( 4 ) a l ower Pac i f i c  
Nor thwe s t l oad , and ( 5 ) three As sured Del ivery a l t e rnat ives which  could 
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oc cur under  the proposed  LTIAP . The s ens i t ivity ana l y s e s  are des c r ibed 
in greater detail  in Appendix B ,  Part 6 .  

Le s s  de tai l ed output was obtained f o r  the sens i t ivity analyses  than for  
the o riginal analys es , and the s ens i t ivi ty analyses  were  done f o r  a much 
mo re l imited number  of cases . In  the original analys es , year-by-year 
d i f f erences between cases  having a l te rnat ive s e t s  of Intert i e  assumpt ions 
( i . e . , d i f f e rent comb ina t ions of Intertie  s i ze , f o rmula  a l l o c a t ion o f  
hourl y  acces s , and f i rm cont rac t l eve l ) were the data us ed to  d e t e rmine 
environmental  impac t s . In mos t  of the s ens i t ivi ty analys e s , the e f f e c t  
of  the change i n  the as sumpt i on b e ing t e s t e d  o n  the year-by-year 
d i f f e rence s  be tween cases  is  the value of  intere s t  and is  s hown on the 
tab l e s . 

The resu l t s  of  the s ens i t iv i ty analys e s  relating to  PNW resource 
operat ions and expor t  s a l e s  to  the Cal ifornia marke t are d e s c r ibed in 
this s e c t ion o f  the IDU E I 5 . Whe re the s ens i t ivi ty analyses  show large 
enough e f f e c t s  on r e s ourc e  operat ions or  expo r t s  f o r  changes in 
environmental impa c t s  to be of s ome po ten t ial  concern , the envi ronmental 
e f f e c t s  whi c h  wou l d  oc cur under  the s ens i t ivity analyses  are d e s cr ibed 
unde r  the appropr i a t e  top i c  headings throughout Chapt e r  4 .  

New Non f i rm Rat e  Cap . The s ens i t iv i ty analys is  f o r  the new nonf i rm rate 
cap s howed that the analys i s  used for  the IDU Final E I S  is  insens i t ive to  
t h i s  change in assump t ions . There  were only sma l l  nume r i cal  changes in 
annual generation l eve l d i f f e renc e s  b e tween the case s  examined . The re 
were , s imi lar l y , very sma l l  e f f e c t s  on d i f f erence s  in expo r t s  b etween the 
cases  examined ( see  Tab l e  4 . 1 9 ) .  

H ighe r  Cal ifo rnia Gas P r i ce s . Changing the a s s umpt ion about Cal if ornia 
gas p r i c e s  has a s ub s tan t ial  e f f e c t  on the resul t s  of  the analys i s . 
Thes e  e f f e c t s  oc cur in compa r i s on s  be tween cas e s  where  Inte r t i e  s i ze 
d i f f erence s  exi s t ;  the analys i s  o f  impa c t s  of  changes in f o rmula  
a l l o c a t ion does  n o t  s eem very s en s i t ive to  Cal if o rnia gas  price  
increas e s . Wi th Int e r t i e  capa c i ty increase s  be tween case s ,  higher gas 
p r i c e s  l ead to  larger inc rease s  in PNW exp o r t  s a l e s  and generat ion than 
s hown unde r  the o r i g inal analys i s  with the o r i g ina l ly as sumed Cal i fo rnia 
gas p r i c e . Increase s  in PNW generat ion be tween the cas e s  are 
predominan t l y  the resul t o f  coal-f i red  genera t i on .  BC Hydro expor t  s a l e s  
decreas e , presumab l y  because w i t h  h igher Cal i fornia gas p r i ce s , 
addi t ional PNW coal generat ion becomes compe t i t ive and salab le  to 
Cal if o rnia marke t s , and prec l ud e s  s ome a c c e s s  by BC Hydro t o  the 
Cal i fo rnia marke t ( see  Tab le  4 . 20 ) .  

H ighe r  Cal i fornia Loads . Chang ing the analys i s  to  a s s ume higher 
Cal i fo rnia l oads a l s o  has sub s tan t ial e f f e c t  on the r e s ul t s  o f  the 
ana l y s i s  for 1 9 9 3 . As  in the high gas p r i c e  analys i s , the s e  e f f e c t s  a l s o  
oc cur in compari sons be tween case s  where Inte r t ie s ize  d if f e rence s  exi s t ; 
the analy s i s  of  impac t s  o f  change s  in f o rmula a l l o c a t ion does  not  s eem 
very s en s i t ive to  Cal if ornia l oad s ize inc reas e s .  With  Inte r t i e  capac i ty 
increas e s  be tween case s ,  h igher Cal i f o rnia loads l ead to larger inc rease s  
i n  PNW expor t  s a l e s  and more gene rat ion f o r  1 9 9 3  b y  Pac i f i c  Northwe s t  
r e s ource s  than s hown und e r  the o r ig inal analys i s  with  the o r i g inal l y  
as sumed Cal i f o rnia l oad s i ze . BC Hydro expor t  s a l e s  a l s o  increase more . 
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Increas es  in coal-f i red  gene rat ion predominate  over o ther changes in PNW 
resource operat ion f o r  1 9 9 3 . The s ize of thes e  e f f e c t s  i s  par t ia l ly a 
produc t of the s iz e  of  the increase of Cal i f o rnia l oad as sumed f o r  the 
s ens i t ivi ty analys i s  relat ive to that assumed in the orig inal analys i s .  
I f  the analys i s  we re repeated us ing a Cal i f ornia load f o re cas t 
intermed iate  be tween that as sumed in the o r i g inal analys i s  and that 
chosen f o r  the sens i t ivity analys i s , sma l l e r  d i f f e rence s  f rom the resu l t s  
of  the base cas e  wou l d  be  ob s e rved . 

Fo r 1 9 9 8  and 200 3 ,  the as sumpt ion of  increased Cal i fornia load s ize  s hows 
much l e s s  e f f e c t  on the resul t s  of the analys i s . Thi s  is a conse quence 
of  two fac tors  mode l e d . Fore cas ted PNW l oads in the s e  years are a l s o  
highe r in both the o riginal and s ens i t iv i ty analyses , leaving l e s s  
surplus ene rgy f o r  export  and l ead ing t o  mo re exi s t ing coal gene rat i on 
be ing us ed by the PNW . Second , in the s ens i t ivity analys i s , there would  
be s ome increased  rate  of  resource deve lopment f o r  Cal if o rnia l oads in 
l ight of  the inc reased  Cal i f o rnia load f o recas t assump t ion . Thi s  would 
have a greater e f f e c t  in the later years s ince there would have been mo re 
t ime to add res ourc e s , thus t end ing to reduce the e f f e c t of  inc reased  
Cal i fo rnia loads ( s ee Tab l e  4 . 2 1 ) .  

Lowe r Pac i f i c  No r thwe s t  Loads . The fourth s ens i t iv i ty ana l ys i s  assumed 
l owe r PNW l oads than f o r  the orig inal analys i s . Again , change s  in 
f o rmula al l o ca t ion do no t s eem very s ens i t ive to lowe r Pac i f i c  No r thwes t  
l oads ; d i f f erence s  be tween the cases  examined showed only smal l 
d i f f e rences for  each year be tween the original  analys i s  and the 
s ens i t iv i ty ana l ys i s  in whi c h  l ower PNW loads we re as sumed .  For cases  in 
whi c h  Inte r t ie capac i ty increas e s , rathe r large e f f e c t s  are shown when 
the as s umed l eve l of PNW l oads is l owe red . With  this  assump t ion , the 
analys i s  s hows larger and larger  amounts  of  PNW energy , relat ive to the 
resul t s  of the original analys i s , expo rted  as t ime progre s s e s . Th i s  i s  
be caus e the as sumpt ion o f  lower PNW load growth extends and inc rease s  the 
region ' s  surplus and , as t ime pas s e s , Cal if ornia demand f o r  ene rgy grows 
at the same rate  as as sumed in the original anal ys i s . At the same t ime , 
PNW demands are l owe r than as sumed in the o r iginal analys i s , a l l owing 
greater s a l e s  to Cal i f o rnia when there is enough Inte r t i e  capa c i ty 
ava i lab l e .  Unl ike the s ens i t iv i t i e s  whe re Cal if o rnia loads o r  gas p r i c e s  
we re as sumed to be highe r ,  increase s  i n  PNW gene rat ion be tween the 
o r igina l  analys i s  cas e s  and the corresponding s ens i t iv i ty case s  were 
predominant ly in hydrogene rat ion . This is because the current surplus of 
hydrogene rat ion capab i l i ty i s  extended ( see  Tab l e  4 . 1 . 2 2 ) .  

D i f f e rent Contract Comb inat ions . 

Three d i f f e rent Assured  De l ivery contract  conf igurat ions were analyzed ln 
add i t ion to the bas i c  As sured De l ivery conf igurat ion d i s cus sed  ear l i e r  in 
r e l a t i on to  the Exi s t ing and Federal Marke t ing con t rac t o p t i ons . The 
resul t s  of the s e  analyses  are shown in Tab l e  4 . 1 . 23 .  

The compos i t ion s  of  the o r i g inal A s s ured De l ivery opt ion , as we l l  as 
tho s e  of the three o ther cont rac t comb ina t ions whi c h  c ould o c cur under  
the  LTIAP analys ed f o r  the  s en s i t iv i ty analys e s , are  compared in 
Figure 4 . 1 . 5 .  
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Al t e rnat ive 1 .  Thi s  case d i f f e r s  f rom the Assured De l ive ry case in the 
original s tudy in having an add i t iona l 300 MW of s easonal power exchanges 
and an add i t iona l 1 5 0  aMW of  long-term power s a l e s . Capac i t y / energy 
exchange t ransac t ions were reduc ed accordingly . Appendix B ,  Parts  4 
and 6 des c r ibe the As sured Del ive ry and A l t e rnat ives in detai l . 

Tab l e  4 . 1 . 23 shows the pro j e c ted d i f f e rences  in Pac i f i c  No r thwe s t  and BC 
Hydro expo r t  s a l e s  and Pac i f i c  Nor t hwe s t  generat ion b e tween the 
Al terna t ive 1 contra c t  comb ina t ion and the corres ponding val ues  f rom the 
original analys i s  f o r  the Exi s t ing Con t ra c t s  at  two Inte r t i e  s i zes . The 
P roposed Fo rmul a Al l o ca t ion i s  as sumed in this  comparison and is h e l d  
cons tant . 

I f  Exi s t ing Int e r t i e  capa c i ty i s  as sumed f o r  the compa r i s on , the cont rac t 
comb inat ions s tudi e d  f o r  the A l t e rnat ive 1 s ens i t ivi ty resul t in 
re l a t ively  smal l changes in Pac i f i c  Nor thwe s t  gene rat ion in the early 
years of the s tudy . For 1 98 8 , PNW coal genera t i on goes up by about 
93  aMW , largely to suppor t  the add i t ional long-t e rm s a l e  assumed in the 
s ens i t ivity . In 1 9 9 3 , "Other"  generat ion is  highe r ,  but this i s  a 
cons equence of  a one t ime oc currence of  a return of  energy under  
nont reaty s to rage agreement s .  For  1 9 98 and 200 3 , large  d i f f erenc es  f rom 
the original analys i s  are s hown f o r  nuc l ear genera t i on .  If one l ooks a t  
t h e  year by year resul t s , i t  can be  s e en that thes e  d i f f e renc es  are 
resul t ing f rom s hi f ts in the p r o j e c ted t imes that each of  two nuc l ear 
plan t s  comes on l ine . The f i r s t  p l ant come s on l ine one year ear l i er ,  
and the s econd p lant comes on l ine 2 years earl i e r  with  powe r s a l e s  
A l t e rnat ive 1 .  The amount of  Pac i f i c  Nor thwe s t  expor t  s a l e s  g o e s  up 
compared to the orig inal analys i s  as t ime pas s e s , whi l e  BC Hydro expor t s  
go down . Thi s  i s  prima r i ly a conse quenc e  of  add i t ional f i rm s a l e s  made 
under the con t rac t .  In  the early years , the f irm sale  d isplaces  o ther 
nonf i rm and surplus f i rm sales  and thus does  no t l ead to a l arge increas e 
ln sale s . 

I f  the DC Upgrade i s  as sumed f o r  the compa r i s on ,  the d if f e rences are 
s imi lar to  thos e  obs e rved for the exi s t ing Inter t i e . However , for  1 9 93 , 
l e s s  add i t i onal Pac i f i c  Northwe s t  export  s a l e s  would oc cur under  
Al t e rnat ive l ove r the Exi s t ing Contra c t s  because the  DC  Upgrade a l r eady 
ac coun t s  for s ome add i t ional expo r t s  even wi th the Exis t ing Con t ra c t s . 
In later  years , the d i f f erence in Pac i f i c  Northwe s t  export  s a l e s  i s  even 
larger than shown f o r  the Exi s t ing Inte r t i e  comparison . S im i l a r  l arge 
d i f f e rences  in nuc l ear  gene rat ion are s hown for  1 9 98  and 2003 for s imi l ar 
reas ons . The s h i f t s  in when the nuc l ear p l an t s  corne on l ine are the same 
as f o r  the Exis t ing Int e r t ie compar ison . 

A l t e rnat ive 2 .  A l t e rnat ive 2 d i f f e r s  f rom A l t e rnat ive 1 by e l iminat ion 
of  capac i ty / energy exchange t ransac t ions , and an add i t ion of  ano ther 
450 MW of s easonal exchanges above that in A l t e rnat ive 1 .  Otherwis e ,  
A l t e rnat ive 2 i s  the same a s  Al t e rnat ive 1 .  

4 . 1-20 



Al ternat ive 2 was analyzed assuming Maximum capac i ty and the P roposed 
Fo rmula  Al l ocat ion . The comparison in Tab l e  4 . 1 . 23 f o r  A l t e rnat ive 2 
shows s imi lar t rends as that f o r  A l t e rnat ive 1 ,  but the dif f e rences  In 
Pac i f i c  No r thwe s t  expo rt  sales  are s t i l l  larger as a consequenc e  of the 
greater amount of seasona l exchanges in Al t erna t ive 2 .  The s h i f t s  in 
when the nuc lear p lant s  come on l ine remain the s ame as in the comparison 
for  Al ternat ive 1 .  

A l t e rnat ive 3 .  The third  As sured De l ivery a l te rnat ive i s  a case  be tween 
Alternat ives 1 and 2 .  In  A l t e rnat ive 3 ,  there are 500  �w mo r e  seas ona l 
power exchanges than in the Assured De l ive ry A l t e rnat ive . The amount o f  
f irm power s a l e s  i s  t h e  s ame a s  in A l t e rnat ive 1 and Al ternat ive 2 .  The 
amount of capa c i t y / ene rgy exchanges is 200 MW l e s s  in Al t e rnat ive 3 than 
in Al t e rnat ive 1 ,  and 7 5 0  MW l e s s  than in the As sured De l ive ry 
a l t e rnat ive . 

Al t e rnat ive 3 was analyzed assuming the P roposed  Formula Al l o cat ion at  
b o th the DC Upgrade and Maximum Capac i ty l eve l s . Tab l e  4 . 1 . 23 shows 
s imilar t r ends for  A l t ernat ive 3 for  the DC Upgrade I n t e r t i e  s ize  as 
A l t e rnat ive 2 shows w i t h  the DC Upgrade . For 1 9 9 3 , Al ternat ive 3 shows 
1 0 2  aMW of addi t ional t o tal  export  sales  over the Exi s t ing Contrac t s  wi th  
the  DC  Upgrade . whi c h  i s  almo s t  the  same d i f fe rence observed f o r  
A l t e rnat ive 1 .  and t h e  d i s t r ibut ion of  thes e exp o r t s  be tween B C  Hydro and 
the Pac i f i c  Nor thwe s t  i s  a l s o  almo s t  the same as f o r  Al t e rnat ive 1 .  
Generat ion changes be tween A l t e rnat ive 3 and the Exi s t ing Con t rac t s  are 
sma l l  o r  z ero for  each type of  resource for 1 9 9 3 . but Al t e rnat ive 3 
resul t s  in s l ight ly  higher re l iance on hydro and l es s  re l iance on o ther 
resources . For 1 9 9 8  and 2003 . A l t e rnat ive 3 w i t h  the DC Upgrade results  
in sub s tan t ial ly  more  export  s a l e s  than under  the Exi s t ing Contrac t s . and 
increases the Pac i f i c  Nor thwes t ' s  s hare o f  tho s e  exports  s l ight ly . For 
200 3 .  there is e s s en t i a l l y  no d i f f e rence be tween A l t e rnat ive 3 and 
Al ternat ive 1 .  However ,  in export  sales  or resource opera t i on with  the 
DC Upgrade .  for 1 9 9 8 . w i t h  the DC Upgrade there i s  a s l ight enhancement 
of  Pac i f i c  Northwes t expor t s  under Al t e rnat ive 3 r e l a t ive to  that  under  
Al t e rnat ive 1 .  

When Maximum Capac i ty i s  assumed . A l t e rnat ive 3 s hows the same trends as 
f o r  Al ternat ive 2 w i t h  Maximum capac i ty ,  but amount s  of exp o r t s  f o r  each 
year are s omewhat l e s s . To tal exp o r t s  for 1 99 8  and 2003 are enhanced 
sub s tan t i a l l y  relat ive to  the Exi s t ing Cont rac t s  case  under 
Al ternat ive 3 .  but not as much  as unde r  Al t ernat ive 2 .  Gene ra t ion 
changes f rom the Exi s t ing Contrac ts  case  are a l s o  very s im i l ar for 
A l t e rnat ive 3 as for A l t e rnat ive 2 at Maximum capa c i t y .  

S h i f t s  i n  when the maj o r  nuc l ear p l an t s  c ome on l ine are the same f o r  
A l t e rnat ive 3 a s  f o r  A l te rnat ives 1 and 2 regar d l e s s  of  whe t he r  the DC 
Upgrade or Maximum c apa c i ty is assumed . 

(VS6-PG-18 1 3 Z ) 
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T a b l e  4 . 1 . 1  

E F F E C T S  O F  I N T E R T I E  C A PA C I TY ON E X P O RT SAL E S  
A s s um i n g  P r o p o s e d  F o rmu l a  Al l oc a t i on 

( An n u a l  A v e r a g e  MWs ) 

EXPQRT SALES 
BC HYDRO BC HYDRO PNW TOTAL 

BC HYDRO TO T O  T O  T O  

TQTAL PNW !:;AL I F  !:;AL I F  !:;AL I F  

E x i s t i n g C o n t r a c t s  
1 988 E x i s t i n g I n t e r t i e  274 67 2 0 7  2 8 7 6  3 0 8 3  

1 99 3  E x i s t i n g  I n t ert i e  4 2 8  1 09 3 1 9  2476 2795 

D C  U p g r a d e  66 - 1  67 1 7 1 2 3 8  

Max i mum U p g r a d e  1 54 - 1  1 5 5 2 8 0  4 3 5  

1 998 E x i s t i n g  I n t ert i e  3 2 8  1 0 1 2 2 6  2 6 3 3  2 8 5 9  

DC U p g r a d e  8 3  - 1 3  9 5  2 3 6  3 3 1 

Max i mum U p g r a d e  1 3 0 -9 1 3 9 5 2 8  667 

2 0 0 3  E x i s t i n g I n t e rt i e  3 1 7  9 7  2 2 0  2 6 5 6  2 8 7 6  

D C  U p g r a d e  47 -9 5 6  2 7 4  3 3 0  

Max i mum U p g r a d e  86 - 1 2  9 8  5 6 3  6 6 1  

F e d e r a l  Market i n g 
1 988 E x i s t i n g  I n t e r t i e  2 3 9  1 0 3 1 3 6 2946 3 0 8 2  

1 99 3  E x i s t i n g  I n tert i e  4 3 0  1 1 9 3 1 1 2477 2788 

D C  U p g r a d e  6 8  1 68 1 6 0 2 2 8  

Max i mum U p g r a d e  1 26 -4 1 3 0 2 7 5  4 0 5  

1 998 E X i s t i n g I n t e r t i e  3 3 7  1 1 7 2 2 0  2 5 8 5  2 8 0 5  

D C  U p g r a d e  66 - 1 5  8 1  2 2 7  3 0 8  

Max i mum U p g r a d e  1 2 9 - 1 5  1 44 5 1 9  662 

2 0 0 3  Ex i s t i ng I n tert i e  3 3 2  1 1 8 2 1 4  2 6 3 9  2 8 5 3  

DC U p g r a d e  4 2  - 1 4  5 6  2 7 5  3 3 0  

Max i mum U p g r a d e  8 3  - 1 9  1 0 3 5 4 6  648 

A s s u r e d  D e l i ve ry 
1 988 E X i s t i n g  I n t er t i e  2 2 6  1 3 6 9 0  3 0 1 2  3 1 0 2 

1 993 E x i st i n g  I n t e r t i e  4 3 8  1 5 1  2 8 7  2 5 0 2  2 7 8 9  

D C  U p g r a d e  5 4  - 1  5 6  2 0 5  2 6 0  

T h i r d  AC/C O T P  1 08 - 1  1 0 8 2 5 3  36 1 

Max i mum U p g r a de 1 7 2 -5 1 7 7 2 8 3  4 6 0  

1 998 E x i s t i n g  I n t e r t i e  3 2 8  1 1 8 2 1 0  2 7 1 6  2 926 

D C  U p g r a de 5 3  - 3  55 2 8 1  3 3 6  

Th i rd AC/COT P 7 5  - 1 2  8 6  3 8 2  468 

Ma x i mum U p g rade 1 2 7 - 1 9  1 47 549 696 

2 0 0 3  E X i s t i n g I n t er t i e  3 2 1  1 1 9 2 0 2  2 7 5 4  2 9 5 6  

D C  U p g r a d e  4 0  -6 46 2 9 5  3 4 1  

Th i r d  AC/COTP 67 - 1 2  7 8  4 3 7  5 1 5  

Max i mum U p g rade 9 1  - 1 8  1 09 5 9 1  7 0 0  

Sou rc e :  SAM F i l e  ( RE SSAl E . Al l ,  29-0C T - 1 987 ) 
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Ta b l e 4 . 1 . 2  

E F  F E C T S  OF  F O RMULA A L L O CAT I ON O P T I O N S  ON  EXPORT SAL E S  
A s s um i n g  Ex i s t i n g C a pa c i ty 

(An n u a l  Av e ra g e  MWs ) 

EXPORT S A L E S  
B C  HYDRO B C  HYDRO PNW TOTAL  

B C  HYDRO TO TO T O  TO 
TOTAL PNW �L I F _ CAL I F  CAL I F  

E x i s t i :l g  C o n t rac t s  
1 988 P r e - l A P  2 1 9  74 1 44 2 9 1 0 3 0 54 

Propos e d  5 5  -7 6 3  - 3 3  2 9  
Hydro- F i r s t  - 1 2 2  2 2  - 1 44 5 1  -94 

1 993  Pre- l AP 468 1 1 2 3 5 6  2442  2 798 
Prop os e d  -40  -3  -- 3 7  3 4  - 3  
Hydro-F i r s t  - 1 6  1 - 1 6  1 3  - 3  

1 9 98 P re - l A P  3 5 7  1 0 2 2 5 5  2 6 1 4  2868  
Propos e d  - 2 9  - 1  - 2 9  2 0  -9 
Hydro-F i r s t  - 2 0  0 - 2 0  - 7  - 2 6  

2 0 0 3  P r e- lAP 337  97 240  2 6 5 6  2 8 95 
P r o p o s e d  - 2 0  0 - 2 0  1 - 1 9  
Hyd r o- F i r s t  -26  3 - 2 9  - 1 0  - 3 9 

F e d e r a l  Mark et i n g 
1 988 P r e - l A P  2 0 0  1 0 8 92 2972 3 0 64 

P r o p o s e d  38  -6  44  -26  1 8  
Hydro-F i r s t  -83  9 -92 2 8  -64 

1 99 3  P r e - l A P  4 5 6  1 2 2 3 3 4  2445  2779  
P r o p o s e d  - 2 6  - 3  - 2 3  3 2  9 
Hydro- F i r s t  -8 4 - 1 2  7 -5  

1 9 98 Pre-lAP  3 7 1  1 1 8 2 5 3  2 5 6 8  2 8 2 1  
P r o p o s e d  -34  - 1  - 3 3  1 8  - 1 5  
Hydro-F i r s t  - 1 8  0 - 1 8  - 5  - 2 3  

2 0 0 3  P r e - l A P  3 5 4  1 1 9 2 3 5  2 6 3 6  2 8 7 1  
P r o p o s e d  - 2 1  - 1  -2 1 3 - 1 8  
Hydro-F i r s t  - 2 1  - 2  - 1 9  - 2  - 2 1  

A s s u r e d  D e l i ve ry 
1 988 P r e - l A P  1 86 1 39 46  3 0 3 9  3 0 8 6 

Propos e d  40  - 3 4 3  - 2 8  1 6  
Hydro-F i r s t  - 4 0  6 -46 6 -40  

1 9 93  P r e - l A P  4 6 8  1 5 3 3 1 5  2 4 7 2  2787 
P r o p o s e d  - 3 0  - 2  -2 9  3 0  2 
Hydro-F i r s t  - 1 1 1 - 1 2  - 1 1 

1 9 98 P r e - l A P  3 5 7  1 1 9 2 3 9  2 6 9 5  2 9 3 4  
P r o p o s e d  - 3 0  - 1  - 2 9  2 1  -8 
Hyd ro-F i r s t  - 1 0  0 - 1 0  2 -8 

2 0 0 3  P r e - l A P  3 4 2  1 1 9 2 2 3  2 7 5 3  2 9 75 
P r o p o s e d  - 2 1  0 - 2 1  2 - 1 9  
Hyd r o - F i r s t  - 1 1 0 - 1 1 -5  - 1 6  

Sou r c e :  SAM F i l e  ( RE S SAL E . AL L , 29-0C T- 1 98 7 )  



T a b l e 4 . 1 . 3  

E F F E C T S  O F  F ORMULA A L L O C A T I O N  O P T I O N S  O N  E X P OR T  SAL E S  
A s s u m i n g  Max i mum C a p a c i ty 

( An n u a l  A v e r a g e  MWs )  

E X PQRT SAL E S  
B C  HYDRO B C  H YD R O  PNW TOTAL 

BC HYDRO TO T O  T O  T O  

F e d e r a l  Marke t i n g T OTAL PNW C A L I F  C A L I F  CAL I F  

1 993 P r e - I A P  5 6 0  1 2 2 4 3 8  2 745 3 1 8 3  

P r o p o s e d  - 4  -7 3 7 1 0  

Hydro- F i r s t  - 3 0 - 3  -8 - 1 1 

1 998 P r e - I AP 489 1 0 3 3 86 3 084 3470 

P r op o s e d  -24 - 1  - 2 3  2 0  - 3 

Hydro- F i r s t  - 1 5  0 - 1 5  1 - 1 4  

2 0 0 3  P r e - I A P  4 5 1  1 0 1 3 5 0  3 1 67 3 5 1 7 

P r o p o s e d  - 3 6  - 2  - 3 4  1 8  - 1 6  

Hydro- F i r s t  - 3 0  - 2  - 28 4 - 2 4  

A s s u r e d  D e l i very 

1 99 3  P r e - I A P  6 2 2  1 5 2 4 7 0  2 7 6 9  3 2 39 

P r o p o s e d  - 1 2  -6 -6 1 7  1 0  

Hydro- F i r s t  - 3  0 - 2  - 1 0  - 1 2  

1 998 P r e - I A P  4 7 8  1 0 3 3 7 5  3 2 5 0  3 6 2 4  

P r o p o s e d  - 2 3 -5 - 1 8  1 5 - 3  

Hydro- F i rs t  - 2 2  - 1  - 2 1  - 2  - 2 3 

2 0 0 3  P r e - I A P  4 4 6  1 04 3 4 1  3 3 2 7  3669 

P r o p o s e d  - 34 - 3 - 3 0  1 8 - 1 2  

Hydro- F i r s t  - 28 2 - 2 7  6 - 2 0  

Sourc e :  SAM F i l e  ( RESSAL E . AL L , 2 9 - 0 C T  - 1 98 7 )  



T a b l e 4 . 1 . 4 

E F F E C T S  O F  L ON G - T E RM F I RM C ON T RAC T S  AT A L T ERNAT I V E  I N T E R T I E  CAPAC I T I E S  
O N  E X P O R T  SA L E S  

A s s u m i n g  P r o p o s e d  F o rmu l a  A l l oc a t i o n 
( An n u a l  Av erage MWs ) 

E X P O R T  SA L E S  
B C  H Y D R O  B C  H Y D R O  PNW T O TAL 

BC H Y D R O  T O  T O  T O  T O  
E x i s t i n g I n t e r t i e  TOTAL PNW CA L I F  C AL I F  C A L I F  

1 988 E x i s t i n g  C on t ra c t s  274 67 2 0 7  2876 3 0 8 3  
F e d e r a l  Mark e t i n g - 3 5  3 6  - 7 1  7 0  - 1  
A s s u r e d  D e l i v e ry -48 70 - 1 1 7  1 3 6 1 8  

1 993 E x i s t i n g C on t ra c t s  4 2 8  1 0 9 3 1 9  2 4 7 6  2 7 9 5  
F e d e r a l  Marke t i n g 2 1 0  - 8  1 - 7  
As s u r e d  D e l i v e ry 1 0  4 2  - 3 2  2 6  - 6  

1 998 E x i s t i n g  C o n t r a c t s  3 2 8  1 0 1  2 2 6  2 6 3 3  2 8 5 9  
F e d e r a l  Market i n g  9 1 5  - 6  -48 - 5 4  
A s s u re d  D e l i v e ry 0 1 6  - 1 6  8 3  6 6  

2 0 0 3  E x i s t i n g C o n t r a c t s  3 1 7  97 2 2 0  2 6 5 6  2 8 7 6  
F e d e r a l  Market i ng 1 6  2 1  - 6 - 1 7  - 2 3  
A s s u re d  D e l i v e ry 4 2 2  - 1 8  98 8 0  

D C  U p g r a d e  

1 993 E x i s t i n g  C o n t rac t s  494 1 0 8 3 8 6  2647 3 0 3 3  
F e d e r a l  Ma rket i n g 5 1 2  -8 - 1 0 - 1 8  
A s s u re d  D e l i v e ry -2 42 -44 60 1 6  

1 998 E x i s t i n g C o n t rac t s  4 1 0  89 3 2 2  2 8 6 9  3 1 90 
F e d e r a l  Market i ng - 7  1 3  - 2 0  - 5 6  - 7 7  
A s s u re d  D e l i v ery - 3 0  2 6  - 5 7  1 2 8 7 2  

2 0 0 3  E x i s t i n g C o n t r a c t s  3 6 3  87 276 2 9 3 0  3 2 0 6  
F e d e r a l  Market i ng 1 1  1 7  - 7  - 1 7  - 2 3  
A s s u r e d  D e l i v e ry - 2  2 6  - 2 8  1 1 9 9 1  

Max i mum U p g r a de 

1 993 E x i s t i n g C o n t rac t s  5 8 2  1 0 8 474 2 7 5 6  3 2 3 0  
F e d e r a l  Market i ng - 2 6 7 - 3 3  - 5  - 3 7  
A s s u r e d  D e l i v e ry 2 8  38 - 1 0  2 9  1 9  

1 998 E x i s t i n g C o n t r a c t s  4 5 7  9 2  3 6 5  3 1 6 1 3 5 2 7  
F e d e r a l  Marke t i ng 8 9 - 1  - 5 8  - 5 9  
A s s u r e d  D e l i v e ry - 3  6 - 9  1 0 3 9 5  

2 0 0 3  E x i s t i n g C o n t rac t s  4 0 2  8 5  3 1 8  3 2 1 9  3 5 3 7  
F e d e r a l  Market i n g 1 3  1 4  - 1  - 3 4  - 3 6  
A s s u r e d  D e l i v e ry 1 0  1 6  - 7  1 2 7 1 2 0 

S o u rc e :  SAM F i l e  ( RE SSAL E . A L L . 2 9 - 0 C T  - 1 987 ) 



PNW 1 988 
1 99 3  
1 998 
2 0 0 3  

C a n a da 1 988 
1 99 3  
1 998 
2 0 0 3  

T o t a l  N W  1 988 
1 9 9 3  
1 998 
2 0 0 3  

Ta b l e  4 . 1 . 5 

SUMMARY OF VAR I A T I O N  I N  E X P O R T  SAL E S  
D U E  T O  VAR I OU S  FAC TORS 

Max i mum D i f f e r e n c e  

P r o p o s e d  
C apac i ty II P o l i cy �I 

NA 
2 8 3  
5 4 9  
5 9 1  

NA 
1 77 
1 4 7 
1 0 9 

NA 
4 6 0  
6 9 6  
7 0 0  

NA 
1 7  
1 5  
1 8  

NA 
-6 

- 1 8  
- 3 0  

NA 
1 0  
- 3  

- 1 2 

Hydro- F i r s t  

f.Qlky 11 
NA 

- 1 0  
- 2  

6 

NA 
- 2  

- 2 1  
- 2 7  

N A  
- 1 2  
- 2 3  
- 2 0  

F e d e ra l 
M a r k e t i ng 11 

N A  
-5 

-58 
-34 

NA 
- 3 3  

- 1  
- 1  

NA 
- 3 7  
- 5 9  
- 3 6  

A s s u r e d  
M a r k et i ng ).1 

NA 
2 9  

1 0 3 
1 2 7 

NA 
- 1 0 

-9 
- 7  

N A  
1 9  
95 

1 2 0 

II A s s um i n g  P r o p o s e d  F o rmu l a  A l l oc a t i on a n d  A s s u re d  D e l i ve ry f i rm c on t r a c t s  
a t  Max i mum c a p a c i ty .  

� I  A s s um i ng P r o p o s e d  F o rmu l a  Al l o c a t i on a n d  A s s u r e d  D e l i ve ry f i rm c on t r a c t s  
a t  Max i mum c a p a c i ty .  

11 A s s um i n g  Hyd r o - F i r s t  P o l i cy a n d  A s s u r e d  D e l i v e ry f i rm c o n t r a c t s  a t  Max i mum 
c a p a c i ty .  

1 1  A s s um i n g  P r o p o s e d  F o rmu l a A l l oc a t i on a n d  F e d e r a l  M a r k e t i n g f i rm c on t r a c t s  
a t  Max i mum c ap a c i ty .  

�I A s s um i ng P r o p o s e d  F o rmu l a A l l oc a t i on a n d  A s s u r e d  D e l i ve ry f i rm c o n t r a c t s  
a t  Max imum c ap a c i ty .  

4 . 1 - 2 6  



T a b l e 4 . 1 . 6 

T H E RMAL G E N E RAT I N G  R E SOURC E S  I N  T H E  PAC I F I C  N OR T HWE S T , I N LAND SOUTHWE S T , 
AND C A L I FORN I A :  S I GN I F I C A N T  C H AN G E S  I N  G E N ERAT I ON L EV E L  II 

Pl ant  Name P r i ma r y  F u e l  T YRe C aRa c i t y ( MWl 

PNW 

Col s t r  p 1 -4 Coal  2 , 0 6 0  
Boardm ln  Coal  5 3 0  
C e n t r i. , i a 1 ,  2 Coal  1 , 2 80  
J i m B r i dger 1 -4 Coal  2 , 0 0 0  
Va l my 1 ,  2 Coal  5 2 2  

I SW 

Chol l a  1 -4 Coal  946  
Coronado 1 - 2 Coal  7 0 0  
Gene r i c  C o a l , UT C o a l  4 1 8  
S p r i n g e rv i l l e  C o a l  3 6 0  
S a n  Juan 1 -4 C o a l  1 , 5 6 0  
Mohave 1 - 2 C o a l  1 , 5 8 0  
H u n t e r  1 - 3 C o a l  1 , 1 8 0 

C a l  i f o rn i a  

San  F r a n c i s c o  OIG St eam 4 , 1 5 1  
L o s  An ge l e s  OIG Steam 1 2 , 5 38  
San  D i eg o  DIG St eam 1 , 6 23 
Mo s s  Lan d i n g 1 - 7 DIG St eam 2 , 0 6 0  
M o r r o  Bay 1 -4 DIG S t e am 1 , 0 0 2  
C o o l water  1 -4 DIG S t e am 6 5 8  
E l  C e n t r o  1 -4 DIG S t e am 1 8 0 

II The changes  i n  gener a t i on between the  P F EXB ( n o - ac t i on c a s e )  a n d  
a l ternat i ve s cenar i o s was con s i d e r e d  to  b e  s i gn i f i c an t i f  t h e r e  w a s  a 
1 0  MW chan g e , g r ea ter  or sma l l e r than  t h e  n o - ac t i o n c a s e .  

� I  I n s t a l l ed capac i t i e s ( MW )  a s  o f  Jan u a ry 1 ,  1 986 . 

4 . 1 - 2 7  

V 



Ta b l e  4 . 1 . 7 

E F F E C T S  OF I N T E RT I E  CAPAC I T Y  ON PACI F I C  N ORTHWE ST G E N ERAT I ON 
A s s um i n g  P r o p o s e d  F o rmu l a Al l ocat i on 

( An n u a l  Average MWs ) 

E x i s t i n g  C o n t r a c t s  HYDRO N U C L E AR C OAL  C T  OTHER  I I  TOTAL 

1 988 

1 993  

1 998 

2 0 0 3  

E x i s t i n g I n t e rt i e  

E x i s t i n g  I n tert i e  
D C  Upgrade 
Max i mum Upgrade 

E x i s t i n g  I n t e r t i e  
D C  Upgrade 
Max i mum Upgrade 

E x i s t i n g I n t e r t i e  
D C  Upgrade 
Max i mum Upg r a de 

F e d e r a l  Ma rket i n g  

1 988 

1 993  

1 998 

2 0 0 3  

E x i s t i ng I n t ert i e  

E x i s t i ng Intert l e  
D C  Upgrade  
Max i mum U p g r a d e  

E x i s t i n g Int ert i e  
DC Upgrade  
Max i mum Upgrade  

E x i s t i n g  I n t e r t i e  
D C  Upgrade  
Ma x i mum Upgrade  

A s s u r e d  D e l i very 

1 988 

1 993  

1 998 

2 0 0 3  

E x i s t i n g I n t ert i e  

E x i s t i ng Int ert i e  
DC  Upgrade 
Th i r d ACIC O T P  
Max i mum U p g r a d e  

E x i s t i n g I n t ert i e  
D C  Upgrade 
Th i r d ACICOTP 
Max i mum U p g r a d e  

E x i s t i n g I n t e r t i e  
D C  Upgrade 
Th i rd ACICOTP 
Max i mum Upgrade  

1 6 1 3 3 

1 6 0 1 5  
98 

1 82 

1 64 3 9  
1 5 6 
2 5 9  

1 6 3 1 5  
1 3 6 
2 3 4  

1 6 1 1 7  

1 6 0 0 9  
92 

1 8 9 

1 6479 
1 3 5 
2 2 9  

1 6 3 3 9  
1 3 4 
2 2 3  

1 60 9 3  

1 6 0 0 1  
99 

1 4 2 
2 0 2  

1 64 1 9  
1 4 7 
2 0 2  
2 6 2  

1 6 284 
1 47 
2 0 8  
2 6 2  

1 9 3 0  

1 5 3 8  
o 
o 

1 5 38  
o 
o 

2 3 3 5  
o 
o 

1 9 3 0  

1 5 38  
o 
o 

1 5 38  
o 
o 

2 3 3 5  
o 
o 

1 9 3 0  

1 5 38  
o 
o 
o 

1 5 38  
o 
o 
o 

2 3 3 5  
o 
o 
o 

1 99 1  

2794 
77  
98 

2 8 1 3 
9 0  

2 6 5  

29 1 3  
1 4 5 
3 3 9  

2 0 4 0  

276 1 
7 3  
9 1  

2777 
1 0 5 
2 9 0  

29 1 4  
1 5 2  
3 3 7  

2 0 90  

2748 
1 1 4 
1 1 9  

9 0  

2 7 4 1  
1 3 6 
1 8 3 
2 9 0  

2 8 7 1  
1 5 3  
2 3 9  
3 4 2  

5 

1 1  
o 
o 

1 3  
1 
o 

2 1  
1 
1 

4 

1 1  
o 
o 

1 4  
1 
o 

2 2  
1 
1 

4 

1 2  
o 
o 
o 

1 5 
o 
o 
1 

2 2  
o 
o 
1 

486 

5 3 9  
- 1 5  
- 2 6  

6 0 7  
o 
o 

6 1 2  
o 
o 

486 

5 7 3  
- 1 7  
- 2 8  

6 2 3  
o 
o 

6 2 9  
o 
1 

494 

583 
- 1 9  
- 2 5  
- 3 0  

6 2 8  
o 
1 
1 

627  
o 
o 
1 

II M i s c e l l aneou s r e s o u r c e s  that  we r e  too  smal l t o  e x p l i c i t l y  mod e l , sma l l 
hydr o ,  and  PURPA r e s o u rc e s . 

2 0 545 

2 0 897 
1 6 0 
2 5 4  

2 1 4 1 1 
2 4 6  
5 2 4  

2 2 1 9 7 
282  
573  

2 0 5 77 

2 0 892 
1 47 
2 5 3  

2 1 4 3 2  
2 4 0  
5 2 0  

2 2 2 3 9  
287 
562 

2 0 6 1 0 

2 0 8 8 1  
1 94 
2 3 6  
2 6 1  

2 1 3 4 1  
284 
3 8 6  
5 5 4  

2 2 1 4 0  
3 0 0  
447 
6 0 5  

Sou r c e :  SAM F i l es ( R E STOT . AL L , 29-0CT- 1 987 ) a n d  ( BL U E BOOK . O UT , 7-0CT- 1 987 a n d  
8-0CT- 1 987 ) 

4 . 1 - 28  



Ta b l e 4 . 1 . 8  

E F F E C T S  O F  FORMULA AL LOCAT I O N  O P T I O N S  ON PAC I F I C  NORTHWE S T  G E N ERAT I O N  
A s s um i n g  E x i s t i n g Capac i ty 

( An n u a l  Average MWs ) 

E x i s t i n g Cont r a c t s  HYDRO N U C L EAR C OAL C T  O T H E R  11 TOTAL 

1 988 Pre-lAP 1 6 1 46 1 9 3 0  2 0 0 5  4 484 2 0 5 7 0  
Proposed  - 1 3  a - 1 4  1 - 2 5  
Hydro- F i r s t  7 a 2 4  - 2  3 0  

1 99 3  Pre-lAP  1 6 0 2 0  1 5 38  2753  1 1  5 3 8  2 0 8 5 9  
P r o p o s e d  - 5  a 4 1  a 1 3 7  
Hydro- F i r s t  7 a 9 a -4 1 2  

1 9 98 Pre-lAP  1 64 4 0  1 5 38  2793  1 3  6 0 7  2 1 3 9 1  
P r o p o s e d  a a 2 0  a a 2 0  
Hydro- F i rs t  1 7  a - 2 3  a a - 7  

2 0 0 3  Pre-lAP  1 6 3 1 4  2 3 3 5  2 9 1 3  2 1  6 1 2 2 2 1 9 6 
P r o p o s e d  1 a a a a 1 
Hydro - F i r s t  1 7  a - 3 0  a a - 1 3 

F e de r a l  Market i n g 

1 988 Pre-rAP 1 6 1 3 0 1 9 3 0  2 0 46 4 487 2 0 5 9 6 
P r o p o s e d  - 1 3 a -6 a a - 1 9  
Hy dro- F i r s t  - 3  a 2 3  - 1  - 1  1 8  

1 9 93  Pre-rAP  1 6 0 1 7  1 5 38  2 7 2 0  1 1  5 7 0  2 0 8 5 6  
P r o p o s e d  -8  a 4 1  a 3 3 6  
Hydro- F i r s t  6 a a a - 5  3 

1 9 98 Pre-rAP  1 6480  1 5 38  2758 1 4  6 2 3  2 1 ,J 1 3  
Propos e d  a a 1 9  a a 1 9  
Hydro- F i r s t  8 a - 1 2  a a -4 

2 0 0 3  Pre-rAP  1 6 3 3 8 2 3 3 5  2 9 1 2 2 2  6 2 9  2 2 2 36 
P r o p o s e d  1 a 2 a a 3 
Hydro- F i r s t  1 6  a - 1 7  a a - 1  

A s s u r e d  D e l i v ery 

1 988 Pre-rAP  1 6 1 0 4 1 9 3 0  2 1 04 3 4 9 3  2 0 6 3 4  
P r o p o s e d  - 1 1 a - 1 5  a 1 - 2 4  
Hydro- F i r s t  3 a -2 a a 1 

1 99 3  Pre-rAP  1 6 0 0 9  1 5 38  2 7 1 0  1 1  5 8 0  2 0 848 
P r o p o s e d  -9  a 3 8  a 4 34  
Hydro- F i r s t  6 a - 4  a - 3  - 1  

1 9 98 Pre-rAP  1 64 1 9  1 5 38  2 7 1 9  1 5  6 2 8  2 1 3 1 9  
P r o p o s e d  a a 2 3  a a 2 2  
Hyd r o- F i r s t  8 a -4 a a 3 

2 0 0 3  Pre-rAP  1 6 2 84 2 3 3 5  2870  2 2  6 2 7  2 2 1 3 8 
P r o p o s e d  1 a 2 a a 3 
Hydro-F i r s t  2 0  a - 2 5  a a - 5  

11 M i s c e l l an e o u s  r e s o u r c e s  that  were too sma l l t o  e x p l i c i t l y  mo de l , sma l l 
hydro , a n d  PURPA r e s o u r c e s . 

Sourc e :  SAM F i l e s ( R E S TOT . AL L , 29-0CT- 1 98 7 )  a n d  ( B L U E BOOK . OUT , 7-0C T - 1 987 a n d  
8-0CT - 1 987 ) 

4 . 1 - 2 9  



Ta b l e  4 . 1 . 9 

E F F E C TS O F  F ORMULA A L L OCAT I ON O P T I O N S  ON PAC I F I C  NORTHWE ST G EN ERAT I O N  
A s s um i n g  Max i mum C a pac i ty 

( An n u a l  Av erage  HWs ) 

Federal  Marke t i n g  HYDRO N U C L EAR C OAL CT OTHER  11 TOTAL 

1 99 3  Pre-lAP 1 6 2 0 8 1 5 3 8  2 8 3 1  1 1  5 4 3  2 1 1 3 1  
P r o p o s e d  - 9  0 2 0  0 2 1 3  
Hydro - F i r s t  7 0 - 1 6  0 0 -9  

1 9 98 Pre-lAP  1 6 7 0 9  1 5 3 8  3 0 46 1 5 6 2 3  2 1 9 3 1  
P r o p o s e d  0 0 2 1  0 0 2 1  
Hydro- F i r s t  4 0 - 2  0 0 2 

2 0 0 3  Pre- l A P  1 6 5 6 2  2 3 3 5  3 2 3 2  2 2  6 3 0  2 2 7 8 1  
Proposed  - 1  0 1 9 1 0 1 9 
Hydro - F i r s t  3 0 1 1 0 5 

A s s u r e d  D e l i very 

1 99 3  Pre-lAP  1 6 2 1 1 1 5 3 8  2 8 0 6  1 1  554  2 1 1 1 9 
P r o p o s e d  - 9  0 3 3  0 - 1  2 3  
Hyd ro- F i r s t  0 0 - 1 0  0 1 - 9  

1 998 Pre-lAP 1 6 6 8 1  1 5 3 8  3 0 1 1  1 5  6 2 9  2 1 875  
P r o p o s e d  0 0 2 0  0 0 2 0  
Hyd ro- F i r s t  0 0 - 1  0 0 - 1  

2 0 0 3  Pre-lAP  1 6 547 2 3 3 5  3 1 94 2 2  6 2 7  2 2 7 2 5  
P r o p o s e d  - 1  0 1 9  1 1 2 0  
Hyd ro- F i r s t  4 0 2 1 1 7 

1/ M i s c e l l an e o u s  r e s o u r c e s  t h a t  were too sma l l t o  e x p l  i c i t l y  mode l , sma l l 
hydro , and PURPA r e s o u r c e s . 

Sourc e :  SAM F i l e s ( RE S T O T . AL L , 2 9 - 0 C T  - 1 98 7 )  a n d  ( B L U E B O OK . OU T , 8 - 0 C T - 1 987 ) 



T a b l e  4 . 1 . 1 0  

E F F E C T S  OF  LONG-TERM F I RM C ON T RAC T S  AT ALTERNATIVE I N T E RT I E  CAPAC I T I E S  
O N  PAC I F I C  N O RTHWEST  G E N E RAT I O N 

A s s um i n g P r o p o s e d  Formu l a  Al l o c a t i o n 
( A n n u a l  Average  MWs ) 

E x i s t i n g I n t e r t i e  HYDRO  N U C L EAR COAL CT  O T H E R  II TOTAL 

1 988 E x i s t i n g C o n t r ac t s  1 6 1 3 3 1 9 3 0  1 99 1  5 486 2 0 545  
F e de r a l  Market i n g - 1 6  0 49 - 1  0 3 2  
A s s u red D e l i v e ry -40 0 99 - 2  8 65  

1 993  E x i s t i n g C o n t r a c t s  1 6 0 1 5  1 5 38  2 794 1 1  5 3 9  2 0 8 9 7  
F e deral  Market i n g - 6  0 - 3 3  0 3 3  - 5  
A s s u red  D e l i v e ry - 1 4  0 - 46 1 44 - 1 5  

1 998 E x i s t i n g C on t rac t s  1 64 3 9  1 5 38  2 8 1 3  1 3  6 0 7  2 1 4 1 1 
F e d e r a l  Market i n g 4 0  0 - 3 6  1 1 6  2 1  
A s s u r ed D e l i v e ry - 2 1  - 7 2  2 2 1  -69  

2 0 0 3  E x i s t i n g C o n t r ac t s  1 6 3 1 5  2 3 3 5  2 9 1 3  2 1  6 1 2  2 2 1 97 
F e d e r a l  Market i n g 24  0 1 1 1 7  42  
A s s u red D e l i v e ry - 3 1 0 -42  1 1 5  - 5 6  

D C  Upgrade  

1 993  Ex i s t i n g C o n t r ac t s  1 6 1 1 3  1 5 3 8  2 8 7 1  1 1  5 24 2 1 0 5 6  
F e d e r a l  Ma r k e t i n g - 1 1 0 - 3 8  0 3 1  - 1 8  
A s s u r ed D e l i v ery - 1 3  0 - 1 0  1 40  1 9  

1 998 E x i s t i n g C o n t r ac t s  1 65 9 5  1 5 38  2 9 0 3  1 4  6 0 7  2 1 65 7  
F e d e r a l  Market i n g  1 9  0 - 2 2  1 1 6  1 4  
A s s u r ed D e l i v e ry - 2 9  0 - 2 6  1 2 1  - 3 2  

2 0 0 3  Ex i s t i n g C o n t r a c t s  1 64 5 1  2 3 3 5  3 0 58 2 2  6 1 2 2 2479 
F e d e r a l  Ma rket i n g  2 2  0 8 1 1 7  47 
A s s u r e d  D e l i v e ry - 2 0  0 - 34 1 1 5  -38  

Max i mum U p g r a d e  

1 99 3  E x i s t i n g C o n t r ac t s  1 6 1 97 1 5 38  2892  1 1  5 1 4  2 1 1 5 1  
F e d e r a l  Ma r k e t i n g 2 0 - 4 0 0 3 1  - 7  
A s s u r e d  D e l i v ery 5 0 -54  0 39 -9 

1 998 Ex i s t i n g C o n t r a c t s  1 6698 1 5 3 8  3 0 78 1 3  607  2 1 9 3 5  
F e d e r a l  Market i n g 1 0  0 - 1 1 1 1 6  1 6  
A s s u r ed D e l i v e ry - 1 7  0 -47 2 2 2  -40 

2 0 0 3  E x i s t i n g C o n t r ac t s  1 6549 2 3 3 5 3 2 5 2  2 2  6 1 3  2 2 770  
F e d e r a l  Market i n g 1 3  0 - 1  1 1 7  3 1  
A s s u r e d  D e l i v e ry - 3  - 3 9  2 1 5  - 2 5  

II M i s c e l l aneou s r e s o u r c e s  t h a t  we r e  t o o  sma l l t o  e x p l i c i t l y  model , sma l l 
hyd r o ,  a n d  PURPA r e s o u r c e s . 

Sou r c e :  SAM F i l e s ( RE S TOT . AL L ,  29- 0 C T- 1 98 7 )  and  ( B LU E BOOK . OU T , 7-0CT- 1 98 7  a n d  
8-0CT  - 1 9 8 7 )  

4 . 1 - 3 1  



T a b l e 4 . 1 . 1 1  

E F F E C T S  O F  I N T E R T I E  C APAC I TY ON  CAL I F ORN I A  G E N ERAT I ON 
A s s um i n g  P r o p o s e d  F o rmu l a  A l l o c a t i on 

( An n u a l  Average MWs ) 

E x i s t i n g  C o n t r a c t s  HYDRO N U C L EAR COAL O I L/GA S  O T H E R  11 TOTAL 

1 98 8  E x i s t i n g I n t e rt i e  4 0 2 1  3 689 0 3 6 2 1  4346  1 5 677 

1 99 3  E x i s t i n g I n t e r t i e  4 5 1 7  3 6 9 0  0 3 6 6 0  7275  1 9 1 4 2 
DC Upgrade  0 - 1  0 - 1 0 3 0 - 1 04 
Ma x i mum U p g r a d e  0 - 1  0 - 1 9 0 0 - 1 9 1  

1 9 98 E x i s t i n g I n t e r t i e  460 1 3690  0 4872 8 1 3 2 2 1 295  
D C  Upgrade 0 0 0 - 3 0 3  0 - 3 0 3  
Max i mum U p g r a d e  0 0 0 -472 0 -472 

2 0 0 3  E x i s t i n g I n t e r t i e  4 6 0 2  3 6 9 0  0 77 1 8  84 9 2  245 0 2  
D C  U p g rade 0 0 0 - 2 9 2  - 5  - 2 97 
Max i mum U p g r a d e  0 0 0 - 5 5 5  - 5  - 5 6 0  

F e d e r a  1 Mark et i n g 

1 98 8  E x i s t i n g I n t e r t i e  4 0 2 1  3689 0 3 6 3 4  4346  1 5 690  

1 9 93  E x i s t i ng I n t e rt i e  4 5 1 7  3 6 9 0  0 3 684 7275  1 9 1 6 6 
DC U p g r ade 0 - 1  0 - 1 1 8  0 - 1 1 9  
Max i mum U p g r a d e  0 - 1  0 - 1 8 5 0 - 1 86 

1 998 E x i s t i n g I n t e r t i e  4 6 0 1 3 6 9 0  0 492 1 8 1 3 2 2 1 344 
D C  U p g r a d e  0 0 0 - 2 7 1  0 - 2 7 1  
Max i mum U p g r a d e  0 0 0 -497 0 -497 

2 0 0 3  E x i s t i n g I n t e r t i e  4 6 0 2  3 6 9 0  0 7753  84 92 245 3 7  
D C  Upg r a de 0 0 0 - 2 84 - 5  - 2 8 9  
Ma x i mum U p g r a d e  0 0 0 - 5 4 5  - 5  - 5 5 0  

As s u re d  D e l i ve ry 

1 98 8  E x i s t i n g I n t e r t i e  4 0 2 1  3 689 0 3643  4346  1 5 699 

1 99 3  E x i s t i n g I n t e r t i e  4 5 1 7  3 69 0  0 3666 7275 1 9 1 48 
DC Upgrade  0 - 1  0 - 1 1 1  0 - 1 1 2  
Th i r d AC/COTP  0 - 1  0 - 1 2 1  0 - 1 2 2  
Max i mum Upgrade  0 - 1  0 - 1 8 7 0 - 1 88 

1 9 98 E x i s t i n g I n t e r t i e  4 6 0 1 3 6 9 0  0 4809  8 1 3 2 2 1 2 3 2  
D C  Upgrade  0 0 0 -284 0 -284 
Th i r d A C i C O T P  0 0 0 - 3 3 5  0 - 3 3 5  
Max i mum U p g r a d e  0 0 0 -48 1 0 -48 1 

2 0 0 3  E x i s t i ng I n t e rt i e  4 6 0 2  3690  0 7670  8490  244 5 2  
D C  Upgrade  0 0 0 - 3 0 3  - 3  - 3 0 6  
Th i r d AC iC O T P  0 0 0 -44 1 - 3  -444 
Max i mum U pg r a d e  0 0 0 - 6 1 1 - 3  -6 1 4  

1/ " O t h e r "  r e s o u r c e s  i nc l u d e  c o g e n e r a t i o n , b i oma s s ,  geotherma l , wi n d ,  s o l a r ,  
an d c omb i n e d  cyc l e .  

S o u r c e : Market i n g L P  F i l e  ( R P S E . P98 0 0 . D C W . I D UE I S . N OV87 . SASOUT , 3-NOV- 1 987 ) 

4 . 1 - 3 2  



Ta b l e  4 . 1 . 1 2  

E F F E C T S  OF  F ORMU LA A L L O C AT I O N O P T I ON S  ON C A L I F ORN I A  G E N ERAT I ON 
A s s u m i n g  E x i s t i n g C a pac i ty 

( An n u a l  Av erage  MWs ) 

E x i s t i ng C o n t r a c t s  HYDRO  N U C L EAR COAL  O I L/GAS O T H E R  1/ TOTAL 

1 988 P r e - IAP  4 0 2 1  3 689 0 3 64 5  4 34 6  1 5 7 0 1  
P r o p o s e d  0 0 0 - 2 4  0 -24 
Hydro- F i r s t  0 0 0 54 0 54  

1 9 93  P r e - I A P  45 1 7  3 6 9 0  0 3665  7275  1 9 1 47 
Propos e d  0 0 0 -5 0 - 5  
Hydro- F i r s t  0 0 0 5 0 5 

1 998 P r e - I A P  4 6 0 1 3 6 9 0  0 4866 8 1 3 2 2 1 289 
P roposed  0 0 0 6 0 6 
Hydro- F i r s t  0 0 0 1 1  0 1 1  

2 0 0 3  Pre-IAP  4 6 0 2  3 6 9 0  0 7709  8492 24493  
Propos e d  0 0 0 9 0 9 
Hyd ro-F i r s t  - 1  0 0 3 3  0 3 3  

F e de r a l  Mark e t i n g 

1 988 P r e - I A P  4 0 2 1  3689  0 3 649 4 346 1 5 7 0 5  
Proposed  0 0 0 - 1 5  0 - 1 5  
Hyd r o- F i r s t  0 0 0 49  0 49  

1 99 3  P r e - I A P  4 5 1 7  3 6 9 0  0 3 68 8  7275  1 9 1 7 0 
Propos e d  0 0 0 -4  0 -4  
Hydro-F i r s t  0 0 0 - 5  0 - 5  

1 998 P r e - I A P  4 6 0 1 3 6 9 0  0 4908  8 1 3 2  2 1 3 3 1  
P r o p o s e d  0 0 0 1 3  0 1 3  
Hydro- F i r st 0 0 0 1 8  0 1 8  

2 0 0 3  Pre- I A P  4 6 0 2  3 6 9 0  0 7747 8492 24 5 3 1  
P ro p o s e d  0 0 0 6 0 6 
Hydro-F i r s t  0 0 0 9 0 9 

As s u r e d  D e l i v e ry 

1 9 88 P r e - I A P  4 0 2 1  3 68 9  0 3649 4346 1 5 7 0 5  
Proposed  0 0 0 - 6 0 - 6  
Hydro- F i r s t  0 0 0 3 0  0 3 0  

1 993  P r e - I A P  4 5 1 7  3 6 9 0  0 3 668 7 2 75 1 9 1 5 0  
P r o p o s e d  0 0 0 - 2  0 - 2  
Hydro-F i r s t  0 0 0 3 0 3 

1 998 P r e - I AP 460 1 3 6 9 0  0 4799 8 1 3 2 2 1 2 2 2  
Propo s e d  0 0 0 1 0  0 1 0  
Hyd ro-F i r s t  0 0 0 1 0  0 1 0  

2 0 0 3  P r e - I A P  4 6 0 2  3 6 9 0  0 7658  8490  24440  
P r o p o s e d  0 0 0 1 2  0 1 2  
Hydro- F i r s t  0 0 0 7 0 7 

1/ " O t h e r " r e s o u r c e s  i n c l u d e  c o g e n e r a t i on . b i oma s s . geoth erma l . w i n d .  s o l a r . 
a n d  c omb i n e d  cyc l e .  

S ou r c e :  Mark e t i n g  L P  F i l e  ( R P S E . P98 0 0 . D CW . I D U E I S . NOV87 . SASOUT . 3 -NOV- 1 987 ) 

4 . 1 - 3 3  



T a b l e  4 . 1 . 1 3  

E F F E C T S  O F  F ORMULA A L L O C A T I O N  O P T I O N S  ON  C AL I F OR N I A  
A s s u m i n g  Max i mum Capac i ty 

G E N ERAT I O N  

( An n u a l  A v e r a g e  MWs ) 

F e d e r a l  Market i n g H YDRO  N U C L EAR COAL O I L/GAS OTH E R  11 TOTAL 

1 9 93  P r e - l A P  4 5 1 7  3 689 0 3493  7275  1 8974 
P r o p o s e d  0 0 0 6 0 6 
Hyd ro- F i r s t  0 0 0 8 0 8 

1 998 P r e - l AP 4 6 0 1 3 6 9 0  0 44 1 7  8 1 3 2  2 0 84 0  
P r o p o s e d  0 0 0 7 0 7 
Hydro - F i r s t  0 0 0 1 1  0 1 1  

2 0 0 3  P r e - l A P  4 6 0 2  3 6 9 0  0 7 1 94 8487 2 3 9 7 3  
P r o p o s e d  0 0 0 1 4  0 1 4  
Hydro - F i r s t  0 0 0 2 8  0 2 8  

A s s u r ed D e l i v e ry 

1 9 93  Pre- l AP 4 5 1 7  3689  0 3474 7275 1 8 9 5 5  
P r o p o s e d  0 0 0 5 0 5 
Hydro-F i r s t  0 0 0 7 0 7 

1 9 98 P r e - l A P  460 1 3 6 9 0  0 4 3 2 3  8 1 3 2 2 0 74 6  
P r o p o s e d  0 0 0 5 0 5 
Hydro - F i r st  0 0 0 1 4  0 1 4  

2 0 0 3  P r e - l A P  4 6 0 2  3 6 9 0  0 7 0 5 3  8487 2 3 8 3 2  
P r o p o s e d  0 0 0 6 0 6 
Hyd r o- F i r s t  0 0 0 1 7  0 1 7  

1/ " Ot h e r "  r e s o u r c e s  i n c l u de c o g e n e r a t i on .  b i omas s .  g e ot h e rma l . w i n d .  s o l a r . 
a n d  c omb i n e d  cyc l e .  

S o u r c e : Market i n g  L P  F i l e  ( R PS E . P9 8 0 0 . DCW . I D UE I S . N OV87 . SASOU T . 3-N OV- 1 9 8 7 )  



T a b l e 4 . 1 . 1 4 

E F F E C T S  OF  L ON G-TERM F I RM C ONTRAC T S  AT A L T E R NAT IVE  I N T E R T I E  CAPAC I T I E S  
O N  CAL I F ORN I A  G E N ERAT I O N  

A s s um i n g P r o p o s e d  F o rmu l a Al l o c a t i on 
( An n u a  1 Average MWs ) 

E x i s t i n g I n t e r t i e  HYDRO  NUCL EAR C OAL O I L / GAS O T H E R  1/ TOTAL 

1 988 Ex i s t i n g  C o n t r a c t s  4 0 2 1  3 689 0 3 6 2 1  4346  1 5 677 
F e d e r a l  Mark e t i n g  0 0 0 1 3  0 1 3  
A s s u red D e l i v ery 0 0 0 2 2  0 2 2  

1 99 3  E x i s t i n g  C o n t ra c t s  45 1 7  3690  0 3 6 6 0  7 2 75 1 9 1 4 2 
F e d e r a l  Market i n g 0 0 0 2 4  0 2 4  
A s s u r e d  D e l i v e ry 0 0 0 6 0 6 

1 998 E x i s t i n g C on t r a c t s  460 1 3 6 9 0  0 4872  8 1 3 2 2 1 2 9 5  
F e deral  Market i n g  0 0 0 49 0 49  
A s s u r e d  D e l i very 0 0 0 - 6 3  0 - 6 3  

2 0 0 3  E x i s t i n g C o n t r a c t s  4 6 0 2  3690  0 77 1 8  8492 245 0 2  
F e d e r a l  Mark e t i n g  0 0 0 3 5  0 3 5  
A s s u r e d  D e l i v ery 0 0 0 -48 -2 - 5 0  

D C  Upgrade  

1 99 3  E x i s t i n g C o n t r a c t s  4 5 1 7  3 689 0 3 5 5 7  7 2 7 5  1 9 0 3 8  
Federa  1 Market i n g  0 0 0 9 0 9 
A s s u red D e l i v ery 0 0 0 - 2  0 -2 

1 998 E x i s t i n g C on t ra c t s 460 1 3690  0 4569 8 1 3 2  2 0 9 9 2  
F e d e r a l  Ma r k e t i n g 0 0 0 8 1  0 8 1  
A s s u r e d  D e l i ve ry 0 0 0 -44 0 -44 

2 0 0 3  E x i st i n g C o n t ra c t s 4 6 0 2  3690  0 7 4 2 6  8487 2 4 2 0 5  
Federal  Market i n g 0 0 0 4 3  0 4 3  
A s s u red D e l i ve ry 0 0 0 - 5 9  0 -59 

Max i mum U p g rade 

1 99 3  E x i s t i n g  C on t ra c t s 4 5 1 7  3 6 89 0 3 4 7 0  7 2 7 5  1 89 5 1  
F e d e r a l  Market i n g  0 0 0 2 9  0 2 9  
A s s u r e d  D e l i very 0 0 0 9 0 9 

1 99 8  E x i s t i ng C o n t r a c t s  4 6 0 1  3 6 9 0  0 4 4 0 0  8 1 3 2 2 0 8 2 3  
F e de r a l  Market i n g  0 0 0 2 4  0 24 
A s s u r e d  D e l i v ery 0 0 0 - 7 2  0 -72  

2 0 0 3  E x i s t i n g  C o n t r a c t s 4 6 0 2  3 6 9 0  0 7 1 6 3 8487 2 39 4 2  
F e d e r a  1 Mark e t i n g 0 0 0 4 5  0 45  
A s s u red D e l i v ery 0 0 0 - 1 04 0 - 1 04 

1/ " Ot h e r "  r e s o u r c e s  i n c l u de c ogenerat i on ,  b i oma s s , g e o therma l , w i n d ,  s o l a r ,  
a n d  c om b i n e d  cyc l e .  

S o u r c e : Market i n g L P  F i l e  ( RP S E . P98 0 0 . D CW . I D U E I S . NOV87 . SASOUT , 3 - N OV- 1 9 87 ) 

4 . 1 - 3 5  



Ta b l e  4 . 1 . 1 5 

E F F E C T S  O F  I N T E R T I E  CAPA C I TY ON  I N LAND  S OUTHWE ST G E N ERAT I ON 
A s s um i n g Proposed  F o rmu l a  Al l o cat i on 

( An n u a l  Average MWs ) 

E x i s t i n g C o n t r a c t s  HYDRO NUC L EAR C OAL O I L/GAS OTHER  11 TOTAL 

1 988 E x i s t i n g I n t e r t i e  1 85 2  2 7 8 0  9882 4 2 5  2 1  1 49 6 0  

1 99 3  E x i s t i n g I n tert i e  1 997 2 7 8 0  1 1 3 0 7  4 2 0  6 2  1 6 566  
D C  Upgrade  0 0 -48 0 0 -48 
Max i mum Upgrade  0 0 - 1 47 0 0 - 1 47 

1 998 E x i s t i n g I n t e r t i e  2 0 0 2  2 78 0  1 3 6 2 9  4 2 0  74 1 8 905  
D C  Upgrade  0 0 - 2  0 0 - 2  
Max i mum Upgrade  0 0 -82  0 0 -82  

2 0 0 3  E x i s t i n g I n t e r t i e  2 0 0 2  2 7 8 0  1 5 734 364 74 2 0 9 5 4  
D C  Upgrade  0 0 - 1 0  0 0 - 1 0  
Max i mum Upgrade  0 0 -5 1 0 0 - 5 1  

F e deral  Mark et i n g 

1 9 88 E x i s t i n g I n t e r t i e  1 85 2  2780  9 8 3 5  4 2 5  2 1  1 49 1 3  

1 99 3  E x i s t i n g I n tert i e  1 997 2780 1 1 3 2 2  4 2 0  6 2  1 6 58 1 
DC Upgrade  0 0 -54 0 0 - 5 4  
Max i mum U pg r a d e  0 0 - 1 3 7 0 0 - 1 3 7  

1 998 E x i s t i n g I n t e r t i e  2 0 0 2  2780  1 3 6 2 6  4 2 0  74 1 89 0 2  
D C  Upgrade  0 0 3 0 0 3 
Max i mum Upgrade  0 0 - 6 2  0 0 - 6 2  

2 0 0 3  E x i s t i n g I n t e r t i e  2 0 0 2  2780  1 5 7 3 0  3 6 4  74 2 0 9 5 0  
D C  Upgrade  0 0 -9 0 0 -9 
Max i mum Upgrade  0 0 - 5 2  0 0 - 5 2  

A s s u r e d  D e l i very 

1 988 E x i s t i ng I n t e rt i e  1 85 2  2780  9 8 1 5 4 2 5  2 1  1 4 893 

1 99 3  E x i s t i n g I n t e r t i e  1 997 2780  1 1 3 3 8  4 2 0  6 2  1 6597 
D C  Upgrade 0 0 -83  0 0 - 8 3  
Th i r d  ACiCOTP 0 0 - 1 5 3 0 0 - 1 5 3 
Max i mum Upgrade  0 0 - 1 8 1 0 0 - 1 8 1 

1 998 E x i s t i n g I n t e r t i e  2 0 0 2  2 780 1 3 608  4 2 0  74 1 8 884 
D C  U p g r a d e  0 0 - 7  0 0 -7  
Th i r d A C / C O T P  0 0 -46 0 0 -46 
Max i mum U pg rade  0 0 - 8 1  0 0 - 8 1  

2 0 0 3  E x i s t i ng I n t ert i e  2 0 0 2  2780  1 5 7 1 5  364  74 2 0 9 3 5  
D C  Upgrade  0 0 - 1 4  0 0 - 1 4  
Th i r d AC/COTP  0 0 - 3 2  0 0 - 3 2  
Max i mum U p g r a de 0 0 -47 0 0 -47 

11 " Othe r "  r e s o u r c e s  i n c l u d e  c o generat i o n ,  b i oma s s , geotherma l , w i n d ,  so l a r ,  
a n d  c omb i ne d  cyc l e .  

Sou r c e : Market i n g L P  F i l e  ( R P S E . P98 0 0 . DC W . I D UE I S . N OV87 . SA SOUT , 3 -N OV- 1 9 8 7 )  



T a b l e 4 . 1 . 1 6 
E F F E C T S  O F  FORMULA A L L O C A T I O N  O P T I O N S  ON I N LAND SOUTHWE ST G E N E RA T I O N  

A s s um i n g  E x i s t i n g  C a pac i ty 
( An n u a l  Average MWs ) 

E x i s t i n g C o n t r a c t s  HYDRO N U C L EAR COAL O I L/GAS O T H E R  1/ TOTAL 

1 988 Pre - lAP  1 85 2  2 7 8 0  9885 4 2 5  2 1  1 49 6 3  
Propose d a a - 3  a a -3 
Hydro- F i r s t  a a 3 1  a a 3 1  

1 99 3  P r e - l A P  1 997 2780 1 1 3 04  4 2 0  6 2  1 65 6 3  
Proposed  a a 3 a a 3 
Hydro-F i r s t  a a 8 a a 8 

1 998 Pre-lAP  2 0 0 2  2 780  1 3 6 2 2  4 2 0  74 1 8 898 
Propos e d  a a 7 a a 7 
Hydro- F i r s t  a a 6 a a 6 

2 0 0 3  P r e - l A P  2 0 0 2  2780  1 5 7 3 0  364 74 2 0 9 5 0  
Propos e d  a a 4 a a 4 
Hydro- F i r s t  a a 6 a a 6 

F e d e r a l  Market i n g 

1 988 P r e - l A P  1 85 2  2780  9844 4 2 5  2 1  1 49 2 2  
Propos e d  a a -9 a a -9 
Hydro- F i r s t  a a 9 a a 9 

1 993  Pre-lAP 1 9 97 2780  1 1 3 2 6  4 2 0  6 2  1 65 8 5  
Propos e d  a a -4 a a -4 
Hydro- F i r st a 0 4 0 0 4 

1 998 P r e - l A P  2 0 0 2 2780  1 3 6 1 5  4 2 0  74 1 88 9 1  
Propos e d  0 a 1 1  0 0 1 1  
Hydro- F i r s t  a 0 1 5  a a 1 5  

2 0 0 3  Pre-lAP  2 0 0 2  2780  1 5 7 3 0  364 74 2 0 9 5 0  
Propose d a 0 a 0 a 0 
Hydro- F i r s t  a a - 3  0 a - 3  

A s s u r e d  D e l i ve ry 

1 988 Pre- l A P  1 85 2  2780  9823  425  2 1  1 49 0 1  
Propos ed 0 a - 8  0 a - 8  
Hydro- F i r s t  a a - 1  0 0 - 1  

1 9 93  P r e - l A P  1 9 9 7  2780  1 1 3 3 6  4 2 0  62  1 6 595  
P r o p o s e d  0 0 2 0 0 2 
Hydro- F i r st a a - 2  a a - 2  

1 998 P r e - l A P  2 0 0 2  2780  1 3 6 1 0  4 2 0  74 1 8886 
P r o p o s e d  a 0 - 2  0 0 - 2  
Hydro- F i r s t  a 0 1 a 0 1 

2 0 0 3  Pre-lAP  2 0 0 2  2780  1 5 7 1 0  3 6 4  74 2 0 9 3 0  
Propos e d  0 0 5 a a 5 
Hydro- F i r s t 0 0 5 a 0 5 

1/ " O t h e r "  r e s o u r c e s  i n c l u de c o g en e r a t i on ,  b i oma s s , g eoth erma l , w i n d ,  s o l a r ,  
a n d  comb i ne d  cyc l e .  

Source : Marke t i n g L P  F i l e  ( R P S E . P9 8 0 0 . D CW . I DUE I S . N OV87 . SASOUT , 3 -NOV- 1 987 ) 

4 . 1 - 3 7  



Ta b l e  4 . 1 . 1 7 

E F F E C T S  OF FORMULA ALL OCATION O P T I O N S  ON I N LAND SOUTHWE S T  G E N ERA T I ON 
A s s um i n g  Max i mum C a pa c i ty 

( An n u a l  Average MWs ) 

F e d e r a l  Mark e t i ng HYDRO N U C L EAR C OAL O I L/GAS OTHER  1/ TOTAL 

1 993  P r e - l A P  1 997  2780  1 1 1 9 3 4 2 0  6 2  1 64 5 2  
P r o p o s e d  0 0 - 8  0 0 -8 
Hyd r o- F i r s t  0 0 0 0 0 0 

1 998 P r e - l A P  2 0 0 2  2780  1 3 5 6 5  4 2 0  74 1 884 1 
P r o p o s e d  0 0 - 1  0 0 - 1  
Hydro- F i r s t  0 0 - 3  0 0 - 3  

2 0 0 3  P r e - l A P  2 0 0 2  2780 1 5 678 364 74 2 0898 
P r o p o s e d  0 0 0 0 0 0 
Hydro- F i r s t  0 0 2 0 0 2 

A s s u r e d  D e l i v e ry 

1 993  P r e - l A P  1 997 2780  1 1 1 66 4 2 0  6 2  1 64 2 5  
P r o p o s e d  0 0 - 9  0 0 - 9  
Hydro- F i r s t  0 0 0 0 0 0 

1 998 P r e - l A P  2 0 0 2  2780  1 3 5 3 0  4 2 0  74 1 88 0 6  
P r o p o s e d  0 0 - 3  0 0 - 3  
Hydro- F i r s t  0 0 1 0 0 1 

2 0 0 3  P r e - l A P  2 0 0 2  2780  1 5667 364 74 2 0 887 
Proposed  0 0 1 0 0 1 
Hyd ro - F i rs t  0 0 - 2  0 0 - 2  

1/ " O t h e r "  resou r c e s  i n c l u d e  c o g e n e ra t i on ,  b i omas s ,  g e o t h e rma l , w i nd , s o l a r , 
a n d  c omb i n e d  cyc l e .  

Sou r c e : Market i n g  L P  F i l e  ( RP S E . P9 8 0 0 . D C W . I D U E I S . NOV87 . SASOUT , 3 - N OV- 1 987 ) 



Ta b l e  4 . 1 . 1 8 

E F F E C T S  OF LONG-TERM F I RM C O NTRAC T S  AT ALT ERNAT IVE  I N T E RT I E  C APAC I T I E S  
O N  I N LAND SOUTHWE S T  G E N E RAT I ON 

A s s u m i n g  Proposed  Formu l a  Al l o cat i on 
( An n u a l  Av erage MWs ) 

E x i s t i n g I n t e r t i e  HYDRO N U C L EAR C OAL O I L/GAS 

1 988 

1 993  

1 998 

2 0 0 3  

E x i s t i n g C o n t r a c t s  
F e d eral  Mark e t i n g 
As s u r e d  D e l i very 

E x i s t i n g C o n t r a c t s  
F e d e r a l  Market i n g 
A s s u r e d  Del i v e ry 

E x i s t i n g C o n t r a c t s  
F e deral  Ma rket i n g  
A s s u r e d  D e l i v e ry 

E x i s t i n g C o n t r a c t s  
F e deral  Mark e t i n g 
A s s u red  Del i v ery 

D C  Upgrade  

1 993  

1 998 

2 0 0 3  

E x i s t i n g C o n t rac t s  
F e deral  Mark e t i n g 
As sured  D e l i v ery 

E x i s t i n g Contrac t s  
F e deral  Ma rket i n g  
A s s u r e d  D e l i v ery 

E x i s t i n g C on t rac t s  
F e d e r a l  Ma rk e t i n g 
A s s u r e d  Del i v ery 

Ma x i mum Upgrade  

1 99 3  

1 998 

2 0 0 3  

E x i s t i n g C o n t r a c t s  
F e d e r a l  Ma rket i n g  
A s s u red  D e l i v ery 

E x i s t i n g C on t rac t s  
F e d e r a l  Ma rk e t i n g  
A s s u red  Del i v ery 

E x i s t i n g C o n t r a c t s  
F e d e r a l  Mark e t i n g 
As s u r e d  Del i v ery 

1 85 2  
o 
o 

1 997 
o 
o 

2 0 0 2  
o 
o 

2 0 0 2  
o 
o 

1 997 
o 
o 

2 0 0 2  
o 
o 

2 0 0 2  
o 
o 

1 997 
o 
o 

2 0 0 2  
o 
o 

2 0 0 2  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
o 
o 

2780  
a 
o 

9882 
-47 
-67 

1 1 3 07  
1 5  
3 1  

1 3 629  
- 3 

- 2 1  

1 5 7 3 4  
-4 

- 1 9  

1 1 2 59  
9 

-4 

1 3 627  
2 

- 2 6  

1 5 724  
-3  

-23  

1 1 1 6 0 
2 5  
- 3  

1 3 547 
1 7  

- 2 0  

1 5 683  
-5 

- 1 5  

4 2 5  
o 
o 

4 2 0  
o 
o 

4 2 0  
o 
o 

3 64 
o 
o 

4 2 0  
o 
o 

4 2 0  
o 
o 

3 64 
o 
o 

4 2 0  
o 
o 

4 2 0  
o 
o 

3 64 
o 
o 

O T H E R  1/ TOTAL 

2 1  
o 
o 

6 2  
o 
o 

74 
o 
o 

74 
o 
o 

62 
o 
o 

74 
o 
o 

74 
o 
o 

62 
o 
o 

74 
o 
o 

74 
o 
o 

1 4 960  
-47 
-67 

1 6 566  
1 5  
3 1  

1 89 0 5  
- 3  

- 2 1  

2 0 9 54 
-4 

- 1 9  

1 6 5 1 8  
9 

- 4  

1 8 9 0 3  
2 

- 2 6  

2 0 944 
-3 

- 2 3  

1 6 4 1 9  
25  
-3  

1 88 2 3  
1 7  

- 2 0  

2 0 9 0 3  
- 5  

- 1 5  

1/ · O t h e r "  r e s o u r c e s  i n c l u de c og enerat i on ,  b i omas s ,  g eoth erma l , w i n d ,  s o l ar , 
a n d  comb i n e d  cyc l e .  

Sou rc e :  Ma rk et i n g L P  F i l e  ( RP S E . P9 8 0 0 . D CW . I D U E I S . N OV87 . SASOUT , 3-N OV- 1 987 ) 

4 . 1 - 3 9  



1 988 
E xp o r t  Sa l e s 

PNW 
BC Hyd ro 

T o t a l  
P N W  G e n erat i on 

Hyd r o  
Nuc l ear 
Coal  
CT 
O t h e r  

TOTAL 

li21 
E x p o r t  S a l es 

PNW 
BC  Hyd ro 

TOTAL 
PNW Generat i on 

Hyd ro 
N u c l ear  
Coal  
CT  
O t h e r  

T O T A L  

m.a 
E x po r t  S a l es  

PNW 
BC Hydro 

. TOTAL 
PNW Generat i on 

Hydro 
Nuc l ea r  
Coal  
CT  
Other 

TOTAL 

£O..Ql 
E x po r t  S a l e s  

PNW 
BC  Hydro 

TOTAL 
PNW Generat i on 

Hyd r o  
N u c l ea r  
C o a l  
C T  
O t h e r  

TOTAL 

Tabl e 4 . 1 . 1 9 

E F F E C T S  OF N EW N O N F I RM RATE ON E XPORT SAL E S  AND 
PAC I F I C  NORTHWE S T  GEN ERAT I O N  

( aMW ) 

Change  i n  C h ange  i n  E f fect  
E f f e c t  of of Propo s e d  C a pac i ty/Al l oc a t i on 

E xpanded Capac i tyl / F o rmu l a  A l l o c at i on 2 / ______ �Ef�f�e�c�t� __ �3L/ 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

- 1 4  
----'1 

- 5  

9 
o 

- 2 7  
o 

_2 
- 1 6  

1 
.Q 
1 

- 1 1  
o 

1 2  
o 

_0 
1 

2 
.3. 
5 

- 8  
o 

1 0  
o 

-.0. 
2 

o 
Q 
o 

- 1  
o 
2 
o 

--.0. 
1 

7 
-7  

o 

5 
o 
1 
o 

=l 
5 

o 
1 
1 

- 1  
o 
o 
o 

--.0. 
- 1  

1 
.3. 
4 

1 
o 
o 
o 
.Q 
1 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

-7 
-=.a 
- 1 5  

1 3  
o 

- 2 5  
o 

-----.0. 
- 1 2  

1 
1 
2 

- 1 2  
o 

1 1  
o 

_0 
- 1  

4 

� 
9 

- 8  
o 

1 0  
o 

-.0. 
2 

1/ T h e  i n d i ca t e d  changes  a r e  t h e  d i fference  between t h e  effect  of Max i mum 
Capac i ty w i t h  and w i t h out the new n on f i rm ra t e .  

1/ The  i n d i ca t e d  changes  a r e  t h e  d i f f e r e n c e s  b etween t h e  effect  of t h e  
P r o p o s e d  F o rmu l a  Al l ocat i on opt i on wi t h  a n d  wi thout  the n e w  n on f i rm rate  . 

.3./ The i n d i ca t e d  changes  are  t h e  d i fference  between t h e  effect  of t h e  Propos e d  
F o rmu l a  Al l oca t i on opt i on at  Max i mum c a pa c i ty w i t h  a n d  w i thout  t h e  n ew 
n o n f i rm rat e . 

Sou r c e : SAM F i l e s  ( RE S SALE . OUT ) , ( RE S TOT . OUT ) ,  a n d  ( B L U EBOOK . OUT ) ; 7-D e c - 1 987 

4 . 1 -4 0  



Tabl e 4 . 1 . 2 0 

E F F E C T S  O F  PAC I F I C  SOUTHWE ST H I GH GAS PR I C E S  ON EXPORT SAL E S  AND 
PAC I F I C  NORTHW E S T  G E N ERATION  

( aMW ) 

C h a n g e  i n  C h a n g e  i n  E f f e c t  
E f f ec t  o f  of P r o p o s e d  C a pac i ty/Al l oc a t i on 

E xganged C agac i t �  F o rmu l a  Al l oc at i on E f f e c t  

1 988 
E x p o r t  Sal e s  

PNW N/A 1 6  N/A 
B C  Hydro N/A -59 N/A 

Total  -43 
PNW Generat i on 

Hydro N/A 3 N/A 
N u c l ear  N/A  a N/A 
Coal N/A 1 4  N/A 
C T  N / A  - 1  N/A 
Other  N/A ..Jl. N/A 

TOTAL 1 6  

.l2.2.3. 
E x port Sal e s  

PNW 1 3 1  1 1 3 1 
BC Hydro .=1.8. � -46 

TOTAL 93 -7 85 
PNW Generat i on 

Hyd ro 1 9  6 2 5  
N u c l ear  a a a 
Coal  1 1 2  - 7  1 0 5 
C T  a a a 
Other  --=.1 ..Jl. --=.1 

TOTAL 1 2 8 - 1  - 1 2 6 

1 998 
E x port Sa l e s 

PNW 88 - 2 0  6 8  
BC Hydro =.ll --.f.Q :::.ll 

TOTAL 5 7  a 5 7  
P N W  Generat i on 

Hydro -6 a - 7  
N u c l ear  a a a 
Coal  88 - 2 0  6 8  
C T  1 a 1 
O t h e r  ..Jl. _0 ..Jl. 

TOTAL 83 - 2 0  6 2  

2 0 0 3  
E x po r t  S a l e s  

PNW 1 1 9  -9 1 1 0  
B C  Hydr o  --.f.Q .l.5. � 

TOTAL 1 3 9 6 1 5 4 
P NW Generat i on 

Hydro a a - 2  
N u c l e a r  a a a 
Coal  1 1 5  9 1 0 6 
C T  2 a 2 
O t h e r  _0 Q � 

TOTAL 1 1 7  9 1 0 6 

1/ The i n d i c a t ed c h a n g e s  a r e  t h e  d i f f er e n c e  between t h e  e f f e c t  of Max i mum 
C apac i ty w i t h  and w i t h out  Pac i f i c  Southwest h i g h gas p r i c e s . 

2/ The i n d i c a t ed c h a n g e s  a r e  t h e  d i f f er e n c e s  between t h e  ef f ec t  of t h e  
P r o p o s e d  F o rmu l a  Al l oc a t i on o pt i on w i t h  a n d  w i t h o u t  P ac i f i c  S o u t hwest  h i g h 
g a s  p r i c e s .  

1/ The i n d i c a t e d  chang e s  a r e  t h e  d i f f er e n c e  between t h e  e f f e c t  o f  t h e  P r o po s e d  
F o rmu l a  Al l ocat i on o pt i on a t  Max i mum c a pa c i ty w i t h  a n d  w i t h o u t  P ac i f i c  
Southwest h i g h  g a s  p r i c e s . 

Sou r c e : SAM F i l e s ( R E S S A L E . OUT ) , ( R E STOT . OUT ) , a n d  ( B L U EBOOK . OU T ) ; 1 2 - D e c - 1 987 
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T a b l e  4 . 1 . 2 1  

E F F EC T S  O F  H I G H  PAC I F I C  SOUTHWE S T  L OA D S  ON  EXPORT SAL E S  AND 
PAC I F I C  N ORTHWE S T  G E N ERATION  

1 9 88 
E x po r t  S a l e s  

PNW 
BC Hydro  

Total  
PNW Generat i on 

Hy dro  
N u c l ea r  
C o a l  
C T  
O t h e r  

TOTAL 

l.'t2l 
E x port  Sa l e s 

PNW 
BC  Hy dro  

TOTAL  
PNW Generat i o n 

Hydro 
N u c l ear  
C o a l  
C T  
O t h e r  

TOTAL 

� 
E x po r t  Sa l e s 

PNW 
BC  Hydro  

TOTAL 
PNW Generat i o n 

Hydro 
N u c l ear 
C o a l  
C T  
O t h e r  

TOTAL 

2 0 0 3  
E x port  S a l e s  

PNW 
BC Hydro 

TOTA L  
P N W  Gen erat i on 

Hydro 
N u c l ear 
C o a l  
C T  
O t h e r  

TOTAL 

Change i n  
E f f ec t  o f  

Expan d e d  Capa c i ty 

N /A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

1 6 2 
-1.2 
2 1 1  

6 
o 

1 6 1  
o 

-=l 
1 6 6 

26  
lQ 
3 6  

- 2  
o 

3 1  
1 

� 
3 0  

1 7 
.5.l 
70 

o 
o 

2 6  
o 

� 
2 6  

( aMW ) 

C h a n g e  i n  E f f ec t  
o f  P r o p o s e d  

F o rmu l a  A l l o c a t i on 

3 
.::ll 
- 1 4  

2 
o 

- 2  
o 

--1 

- 1 3 
--=:1 
- 1 7 

o 
o 

- 1 4  
o 

_0 
- 1 4  

o 
1 
1 

1 
o 
o 
o 
.Q 
1 

- 1  
-..l 
- 1  

1 
o 

- 1  
o 

� 
o 

C a pa c i ty/A l l ocat i on 
Effect  

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

1 4 9 
� 
1 94 

6 
o 

1 4 8  
o 

--=1 
1 5 2 

2 6  
11 
3 7  

- 1  
o 

3 1  
1 

� 
3 1  

1 6  
5 5  
7 1  

- 1  
o 

2 5  
o 

� 
24 

11 The i n d i c a t e d  changes  are the d i f f e r e n c e  between the e f f ect of Max i mum 
C a p a c i ty w i t h a n d  w i t h o u t  h i g h Pac i f i c  Sou thwe s t  l oa d s . 

�I T h e  i n d i c a t e d  c h a n g e s  a r e  t h e  d i f f e r e n c e s  between t h e  e f f ect  of t h e  
P r o p o s e d  F o rmu l a  A l l oc at i on o p t i o n w i t h  a n d  w i t h o u t  h i g h Pac i f i c  Southwe s t  
l oa d s . 

11 The i n d i c a t e d  c h a n g e s  a r e  t h e  d i f f e r e n c e  between t h e  e f f e c t  o f  t h e  P ro po s e d  
F o rmu l a Al l oc at i on o pt i on at Max i mum c a pa c i ty w i t h  a n d  w i thout h i g h Pac i f i c  
Southwe s t  l oa d s . 

Sou rc e :  SAM F i l e s ( RE S SA L E . OU T ) , ( R E STOT . OUT ) . an d ( B L U EBOOK . OU T ) ; 1 2 -Dec - 1 987 
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Ta b l e 4 . 1 . 2 2 

E F F E C T S  O F  LOW PAC I F I C  N ORTHWE S T  LOADS ON EXPORT SAL E S  AND 
PAC I F I C  N ORTHWE S T  G E N E RAT I O N  

1 988 
E x port  S a l es 

PNW 
B C  Hydro 

Tot a l  
PNW Generat i on 

Hydro 
N u c l ear 
Coa 1 
C T  
O t h e r  

TOTAL 

1 99 3  
E x port S a l e s  

PNW 
BC Hydro 

TOTAL 
P NW Genera t i on 

Hydro 
N u c l ear 
C o a l  
C T  
Other  

TOTAL 

1 998 
E x port  S a l e s  

P NW 
BC Hydro 

TOTAL 
PNW Generat i on 

Hydro 
N u c l e a r  
C o a  1 
C T  
O t h e r  

TOTAL 

IQ.Ql 
E x port S a l e s  

P N W  
B C  Hydro  

TOTAL  
PNW G e n e ra t i on 

Hydro 
N u c l ear 
Coal  
CT  
Other  

TOTAL 

C h a n g e  i n  
E f f e c t  of 

E xpan d e d  C apac i t y 

N/A 
N /A 

N/A 
N/A 
N/A 
N/A 
N /A 

443 
...1.5. 
488 

375 
o 

8 1  
o 

-=z. 
449 

687 
-=l 
686 

7 0 9  
o 

-9 
o 

_0 
7 0 0  

8 1 2  
---±Q 
858  

7 39 
o 

6 3  
- 1  

----.ll. 
8 0 1  

( aMW ) 

Change  i n  E f f e c t  
o f  Proposed  

F ormu l a  Al l oc a t i on 

1 7  
::ll 

6 

2 
o 

1 3  
- 1  

--.1 
1 6  

1 6  
=-l.1 

3 

3 
o 
8 
o 

.....Q 
1 1  

2 3  
- 2 2  

1 

5 
o 

1 9  
o 

.....Q 
24 

1 7  
.=..La 

- 1  

7 
o 

1 0  
o 

.....Q 
1 7  

Capac i ty/Al l oc a t i on 
E f f e c t  

N/A 
N /A 

N/A 
N/A 
N/A 
N/A 
N/A 

459 
� 
4 9 1  

378  
o 

9 0  
o 

--=.8 
460  

7 1 0  
=.U 
687 

7 1 4  
o 
9 
o 

_0 
7 2 3  

8 2 9  
� 
8 5 8  

746 
o 

7 2  
- 1  

� O_ 
8 1 7  

1/ The i n d i c ated  c h a n g e s  a r e  t h e  d i f f e r e n c e  between t h e  effect  of Max i mum 
C a pa c i ty w i t h  and w i t h o u t  l ow Pac i f i c  N o r t hwe s t  l o a d s . 

�/ The i n d i c a t e d  changes  a r e  t h e  d i f f e r e n c e s  between t h e  effect  of t h e  
P r o p o s e d  F o rmu l a  Al l o c at i on o p t i on w i th and  wi thout l ow P ac i f i c  Nor thwe s t  
l oa d s . 

1/ The i n d i c a t e d  changes  a r e  t h e  d i f f e r e n c e  between t h e  effect  of t h e  P r o p o s e d  
F o rmu l a  A l l ocat i on opt i o n at Max i mum c a p a c i ty w i t h  a n d  w i t h out l ow Pac i f i c  
N o rt hwe st l oa d s . 

Sou r c e : SAM F i l e s ( R E S S A L E . OU T ) . ( R E STOT . OUT ) . a n d  ( B LU E B O OK - OUT ) ;  1 2 - D e c - 1 987  
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T a b l e 4 . 1 . 2 3 
E F F E CT S  O F  ASSURED  D E L IVERY A L TERNAT I V E S  1 ,  2 ,  AND  3 O N  

PAC I F I C  NORTHWEST EXPORT SA L E S  A N D  G EN E RAT I ON 1/ 
( aMW )  

.l2.8.8. 
E xpo r t  Sal es 

PNW S a l e s  
BC  H y d r o  S a l e s  

TOTAL 
P NW Generat i on 

Hyd r o  
Nucl ear  
C o a l  
C T  
Ot h e r  

TOTAL 

l.2..2l 
E xport Sal es 

PNW S a l e s  
B C  H y d r o  S a l e s  

TOTAL 
PNW Generat i on 

Hydro 
Nu c l e a r  
C o a l  
C T  
O t h e r  

TOTAL 

l.2.2.a 
E xport Sal es 

PNW Sal e s  
B C  Hyd r o  S a l e s  

T O TAL 
PNW Generat i on 

. Hyd r o  
Nu c l ear  
Coal  

.f.QJU 

C T  
O t h e r  

T OTAL 

lliort Sa l es 
PNW S a l e s  
B C  H y d r o  S a l e s  

TOTAL 
PNW Generat i on 

Hydr o  
Nu c l ear  
Coal  
CT  
Ot h e r  

TOTAL 

A l t e r n at i v e 1 
E x i s t i ng D C  
Capac i ty Upg r a de 

1 2 9 
-87 

42 

-9 
o 

93 
- 1  
--.0. 
8 3  

1 75 
=.5.1 
1 2 1  

- 1  
o 

3 8  
5 

� 
97 

3 9 6  
=-ll 
3 6 2  

- 1 1 4  
807  

- 1 77 
- 1  

--.!i. 
5 1 5  

3 9 3  
- 24 
3 6 9  

- 1 2 0 
8 1 8  

- 1 34 
- 6  

--.::2 
5 5 1  

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1 54 
=.51 
1 0 1  

2 
o 

1 4  
5 

� 
5 7  

457  
=.Q.a 
389 

- 1 0 3 
807  

- 1 3 0 
- 2  

=.U 
5 5 9  

4 6 2  
=11 
4 3 9 

-69 
8 1 8  

- 1 1 3  
-7  

.::.I6. 
6 0 2  

Al t e rnat i v e 2 
Max i mum 
C apac i ty 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2 0 5  
-47 
1 58 

2 6  
o 

2 0  
3 

� 
1 1 8 

5 2 9  
=l.2 
5 0 0  

- 6 7  
8 0 7  

- 1 3 3 
- 1  

� 
6 3 0  

5 6 2  
--=.6 
5 5 6  

- 2 3  
8 1 8  

- 1 0 3 
-7  

-1Q. 
6 9 5  

Al t e r n a t  i ve 3 
D C  Max i mum 

Upgrade  C a pa c i ty 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1 58 
.::.5.Q 
1 0 2 

1 8  
o 

1 5  
4 

I6. 
6 3  

4 8 3  
- 7 2  
4 1 1 

- 1 0 1  
8 0 7  

- 1 1 1  
- 2  

.::.lQ 
577 

464 
.::.I6. 
4 3 8  

-70  
8 1 8  

- 1 1 4  
-7  

- 2 9  
598  

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1 6 3 
-44 
1 1 9 

1 9  
o 

2 6  
4 

.31. 
8 1  

497 
::.la 
479 

-67 
8 0 7  

- 1 2 6 
- 1  

=l5. 
598  

5 3 5  
---=l 
5 3 2  

- 2 2  
8 1 8  
- 9 1  

- 7  
=l.2 
669 

1/ A s sumes t h e  P ro p o s e d  Formu l a  Al l ocat i on .  Th i s  Tabl e c ompa r e s  t h e  
a l t er n a t i v e  A s s u r e d  D e l i v e ry s e n s i t i v i ty con t ra c t  c om b i na t i on s  w i t h  t h e  
E x i s t i ng C ont r ac t s  c a s e s  f o r  t h e  I n tert i e  s i ze s  i n d i ca t ed . 

S ou r c e : SAM F i l e s ( R E S SAL E . OUT , 1 0 - F e b - 1 988 ) , ( R E STOT . OUT , 1 0- F e b- 1 988 ) , a n d  
( B L U E BOOK . OUT ; 8- F e b - 1 98 8 )  

( VS6-WP-PG-6 0 1 8K )  

4 . 1 -4 4  







4 . 2  THE HYDROELECTR IC  SYSTEM 

OVERVIEW AND SUMMARY 

The Co lumb ia and Snake Rive r  sys tems are e l ement s  of s ub s tan t i a l  
impor tanc e  t o  the s t ruc ture o f  the envi ronment i n  the Pac i f i c Nor thwe s t .  
They offer  impor tant opportuni t ie s  for  rec reat i on . They a l s o  provide 
hab i tat for anadromous and res iden t f i she ri e s . Nume rous cul tural 
resource s i tes  exi s t  in  and around the maj o r  s torage res e rvo irs  that now 
f o rm a par t  of thes e  r ive r sys tems . The f i r s t  s te p  in unders tanding the 
po ten t ial  e f f e c t s  of Intertie  d e c i s ions on thes e  envi ronmen tal  resources  
i s  to  unde r s tand the  e f fe c t s  of  such d e c i s ions on the  opera t i on of 
hydroe l e c t r i c  fac i l i t i e s  and how , in turn , change s  in hydroe l e c t r i c  
sys tem opera t i on can al te r  the chara c t e r  and e cosys tem of  the s e  
environmental f eature s . 

The PNW hydro sys tem i s  operated in a c c ordance w i th cons t raints  
es tab l i s hed by p ro j e c t  owners  and operators  ( Corps of  Eng ine e r s  [ CO E ]  and 
Bureau of Rec lamat ion in the case  of Federa l proj e c t s ) and in accordance  
w i th gui d e l ines p rovid ed by the Pac i f i c  Northwe s t  Coordinat ion Agreemen t 
( PNCA ) .  11  See  Appendix C ,  Part 1 f o r  a summary of  hydrosys tem p lanning 
and operat ion . 

Federal hydro p ro j e c t s  are opera ted  to  provide f o r  mul t i p l e  uses  
inc lud ing f l ood contro l , power produc t ion , i rrigat ion , naviga t i on ,  
recreat ion , f i sheries , w i l dl i f e ,  and o ther  uses . Thes e  s ome t imes 
compe t ing intere s t s  are balan c ed by proj e c t  owners  and operators  and are 
addre s s ed through proj e c t  operat ing cons t raints , FERC l ic ense  cond i t ions 
for non-Federal proj e c t s , annual p l anning c r i t e r ia , o r  shorter-term 
cons t ra ints  as needed . The COE wi l l  cont inue to  opera t e  the i r  pro j e c t s  
to  p rovide f o r  mul t ip l e  us es  regard l e s s  of  BPA ' s  Inter t i e  dec i s ions . The 
COE wi l l  not a l t e r  opera t i ons of i t s  p ro j e c t s  wi thout f i r s t  do ing 
d e ta i l ed impac t  a s s e s smen t s . 

Within this  context , Inte r t i e  de c i s ions may affec t how the hydro sys tem 
is  operated with  resul t ing change s  in r e s e rvo i r  e l evat ions , f l ows , and 
s pi l l . Hydro sys tem parame ters  s uch as res e rvo i r  e l evat i ons , r iver f low , 
and s p i l l  can affec t r iver uses  f o r  f i s h , rec rea t ion , and cul tura l 
resources . The refore , an unders tanding of  how I n t e r t i e  d e c i s ions may 
affec t the s e  parame ters  i s  neces sary before  a s pec i f i c  as s e s smen t of  
environmental impa c t s  can  be made .  

1 1  The PNCA provides  f o r  an annual p l anning pro c e s s  whi c h  inc reases  
sys tem rel iab i l i ty and o p t im i z e s  the  use  of  resource s  w i thin  
cons t raints  provided by the  proj e c t  owners . BPA and mos t  of  the 
reg ion ' s  pub l i c  and p r ivat e  uti l i t ies  opera t e  under  t h i s  agreemen t .  
Thi s  p lanning proce s s , and the guid e l ines es tab l ished b y  i t , a s  we l l  
a s  o perat ing cons t raints es tab l i s hed b y  p ro j e c t  owners , would not be  
changed as a resul t o f  I n t e r t i e  dec i s ions . 
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BPA ' s  f ind ings with  r e s pe c t  to  changes in r iver operat ions are d i s cus s e d  
i n  S e c t ion 4 . 2 . 1 .  Thi s  s e c t ion c lo s e s  with  a d i s c us s ion of  the resul t s  
o f  s ens it ivity  s tudi e s  des igned to  expand the analys e s  to  inc lude a wider 
range of  cond i t ions . D i s cus s ion of  how the pred ic ted  e f f e c t s  on r iver 
ope rat ions would be expe c ted t o  af f e c t  recreat ion , i r r igat ion and 
cul tural resour c e s  i s  pre s ented in S e c t ion 4 . 2 . 2 .  Se c t ion 4 . 2 . 3  c ove rs 
an t ic ipa ted e f fe c t s  on r e s ident and anadromous f i s h .  Tab l e s  imme d i a t e l y  
f o l l ow the t e x t  f o r  each s e c t ion . 
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4 . 2 . 1  R IVER OPERATIONS 

I nc reas ing Int e r t ie capac i ty has l i t t l e  e f f e c t  on reservo i r  e levat ions o r  
ref i l l  probab i l i t ie s . I t  does have the e f f e c t  of  convert ing about 100  to 
150 aMW , and 200 to  25 0 aMW , of  s p i l l to  generat ion under  the DC Terminal 
expans ion and Maximum capac i ty a l t e rnat ives , res p e c t ive l y .  The P re-lAP 
and P roposed Formula A l l o cat ion a l te rnat ives d i f f e r  l i t t l e  in the i r  
e f f e c t  o n  reservo i r  e l evat ions , ref i l l  probab i l i ty ,  o r  ove rgenerat ion . 
The Hydro-F i r s t  a l t e rnat ive results  in s l igh t ly l ower reservo i r  
e l evat ions and s l ight l y  l e s s  overgenerat ion than the other Formula 
A l l o cat ion a l t e rnat ive s . Firm marke t ing a l t e rnat ives can have 
sub s tant ial  e f f e c ts on res e rvo i r  e l evat ion al though sys tem ref i l l  is onl y  
s l igh t l y  af f e c ted . Marke t ing a c t i ons resul t i n  some variat ion in 
overgenerat ion amoun t s , but changes f rom the Exis t ing Contract cond i t ion 
are l e s s  than 10 p e r c ent . 

4 . 2 . 1 . 1  Analy t i cal  Methods 

Whi l e  the analys i s  of  power sys tems e f f e c t s  p r e s en t e d  only annual data , 
the analys i s  o f  p o t en t i a l  impa c t s  of  Int e r t ie d e c i s ions on hydro sys tem 
operat ions is based on monthly  data from the SAM runs d i s cus s e d  at the 
beginning of  this  chap t e r . An analysis  of monthly  data was ne c e s sary to 
accommodate seasonal var iat ions in the s ens i t ivity  of  environmental 
factors  ( e . g . , recreat ion , f i sh ing ) to  r iver opera t i ons . The operat ional 
parame ters  analyzed inc lud e  end-of-month r e s e rvo i r  e l evat ion for the 
Federal s to rage reservo i r s  ( L ibby , Hungry Hors e , Albeni Fal l s , Grand 
Coul e e , and Dworshak ) ;  p robab i l i ty of sys tem ref i l l ; and amount of  
overgenera t ion . Addi t ional d i s cus s ion on the sub j e c t  of  overgenerat ion 
s p i l l  is contained in S e c t ion 4 . 2 . 1 . 4 and in S e c t ion 4 . 2 . 3 ,  whi c h  deals  
wi th e f f e c t s  on anadromous and res ident f is h .  Be cause f l ow l eve l s  
down s tream of  s to rage r e s e rvo i rs and in the C o l umb ia Rive r  are p rimari ly  
a concern f o r  res ident and anadromous f ish , d i s cus s ion of  f low l eve l s  i s  
found in S e c t i on 4 . 2 . 3 .  

The Sys tem Analys i s  Mod e l  resul ts  n e c e s sar i ly ref l e c t  a great number  of  
assump t i ons . In  real i ty ,  the re i s  more l a t i tude in ac tual  operat ions 
than i s  repres ented in the mode l .  In  add i t ion , f uture condi t i ons wi l l  
p robab ly  d i ff e r  f rom the assump t ions t o  some degre e . Thus , the mod e l  
resu l t s  a r e  us eful  f o r  comparat ive purpo s e s , but mus t be  interpre ted  
wi thin the  f ramework of  exis t ing operat ing variab i l i ty .  A more  detai l e d  
d i s cus s ion of  SAM and t h e  assumpt ions us ed  in the s e  s tudies  may be found 
in Appendix B ,  Part 1 .  

4 . 2 . 1 . 2  Re servo i r  Leve l s  

The COE operates the ent i re C o l umbia  R iver sys t em t o  provide f o r  f l ood 
con t r o l . Federal r e s e rvo i r s  provide s to rage f o r  s pr ing runo f f  thus 
a f f ording f l ood cont ro l during the high runoff  period  and powe r bene f i t s  
throughout the year . I n  add i t ion , reservo irs  provide impor tant hab itat  
f o r  r e s i dent f i s h , a f f ord numerous recreat ion opportun i t i e s  and provide 
for i r riga t i on in some areas . Some reservo i r s  are a l s o  r i c h  in cul tural 
resource s i t e s . Change s  in Inter t i e  capa c i ty , a c c es s , and mark e t ing may 
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inf luence r e se rvo i r  l eve l s  and thus a f f e c t  reservo i r  uses . I n t e r t i e  
d e c i s ions would  not  a f f e c t  t h e  ab i l i ty o f  t h e  COE to  p rovide f lood 
control  pro tec t ion . 

The SAM was used to  p ro j e c t  end-of -month r e servo i r  l eve l s  at  f ive Fed e ral  
s to rage reservo i rs ( Libby , Hungry Ho rs e ,  Alben i  Fal l s , Grand Coulee , and 
Dworshak ) f o r  a l l  20 c apac i ty / po l icy/marke t ing comb inat ions ( ca s e s ) 
s tudied  ( Tab l e  4 . 0 . 1 ) .  Resul t s  f o r  200 s imula t i ons were averaged to  
ob tain mean end-of-month res e rvo i r  e l evat ions f o r  each s tudy . A l s o . 
s ta t is t ical  compari s on s  were made to  d e t e rmine whi c h  a l ternat ive s were 
s ta t is t i cal ly d i f f e rent f rom s e l ec ted  ' base ' cases . S e l e c ted  c ompa r i s ons 
are presented in Tab l e s  4 . 2 . 1  through 4 . 2 . 6 .  ( Tab l e s  may b e  found 
f o l lowing page 4 . 2 . 1-8 . ) Thes e  compari sons typ i f y  e f f e c t s  obs e rved on 
rese rvo ir  l eve l s . Informat ion on res ervo ir  e l evat ions f o r  a l l  cas es  i s  
p rovided i n  Appendix C ,  P a r t  2 .  

E f f e c t s  of  Increas ing I n t e r t ie Capac i ty 

Tab le  4 . 2 . 1  presents  expec t ed d i f f e renc e s  in mean end-of-month r e s e rvo ir  
leve l s  f o r  the  DC  Upgrade and Maximum capac i ty cases  assuming the  
P roposed Formula A l locat ion and Exi s t ing Contrac t s . Thi s  tab l e  p r e s en t s  
resul t s  f o r  s tat i s t i c a l l y  d i f f e r en t  case s  wi th a mean d i f f e rence  o f  
0 . 1  f t .  or  greater .  Tab l e  4 . 2 . 2  c on tains s imilar data f o r  t h e  DC , AC , 
and Maximum capaci ty cases  assuming the Assured D e l ivery cond i t ion . Only 
minor change s in res e rvo i r  l eve l s , general ly  l e s s  than one f oo t , are 
expected  as a resul t o f  I n t e r t i e  capaci ty increas e s . Mos t  o f  the 
add i t ional hydro energy generated for sale over expanded capa c i ty i s  
derived f rom conve r s ion o f  s p i l l  t o  genera t ion at  down s tream p ro j e ct s . 
Thus , r e s e rvo i r  operat ions are general ly  n o t  a f f e c t e d . 

An expanded Inte r t i e  woul d al l ow marke t ing o f  more  energy in p eak hours 
within the avai lab l e  generat ing capac i ty o f  the s y s t e m .  I n  s ome 
s i tuat ions , e c onomic bene f i ts may be  derived f rom d e l ivering mo re energy 
during dayt ime hours and l e s s  energy during night t ime hours whi l e  not  
increas ing total  sale s . 

The re is  l i t t l e  add i t ional f l exib i l i ty avai lab l e  f o r  peak ing purpos e s  at  
L ibby , Hungry Hors e ,  Albeni  Fal l s , and Dwo r s hak . Albeni Fal l s  i s  
operated by t h e  COE a t  r e l a t ive ly  cons tan t  out f l ow/generat i on l eve l s . A 
review o f  generat ion records  f o r  1 98 6  and 1 98 7  ind i c a t e  that Hungry Horse  
and Dworshak were  operated  a t  minimum f low , maximum gene rat ion , o r  
maximum peaking about 9 S  p e r c en t  o f  t h e  t ime . I f  a proj e c t  i s  maintained 
at  minimum d i s charge it i s  general ly  in order to  enhan c e  ref i l l  and 
therefore the pro j e c t  i s  n o t  used  f o r  peak ing purpo s e s . Thus add i t ional 
peak ing at  Hungry Hor s e  and Dwor s hak could only o c cur about S p e r c en t  of 
the t ime . At L ibby , add i t i onal peak ing would  have b e en ava i l ab l e  
approxima t e l y  l S  percent  o f  the t ime . A t  Libby much o f  this  add i t ional 
p eaking was avai lab l e  on weekends when it normal l y  would not be nee de d . 
Thus , there i s  l i t t l e  oppor tun i t y  f o r  increased peaking due t o  expanded 
Inte r t ie capac i t y  at Libby , Hungry Hors e ,  Albeni Fal l s ,  and Dwor shak . 
Inter t i e  dec i s i ons woul d n o t  be  exp e c t e d  t o  cause s igni f icant increase s  
i n  peaking at  the s e  p ro j e c t s . 
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This l eaves Grand Coulee and downs tream plants  and the four l ower Snake 
River plants to produce mos t of the add i t ional peak ing . As suming 1 , 100 
add it ional MW o f  peaking ( the maximum increase resul t ing f rom the DC 
Upgrade ) is  produced by Grand Coul e e  and downs t ream proj e c t s  ( and the 
downst :eam proj e c t s  are no t a l s o  draf ted ) for 8 heavy l oad hours , the 
total  addi t ional e l evat i on reduc t ion at Grand Coulee would be  l e s s  than 
0 . 1 5 . ee t . Downs t ream f l ows woul d increase by l e s s  than 1 5  k c f s  during 
the heavy l oad hours and dec reas e by about the same amount during the 
l ight l oad hours when generat ion i s  reduced . In ac tual i ty ,  the l ower 
Snake River p lants  would  a l s o  be used  and , due to  t rave l t imes be tween 
proj e c t s , several of  the downs t ream proj e c t s  would  experience add i t i onal 
forebay f l uc tuat ions of 0 . 2  t o  0 . 3  fee t . Thes e  f orebay f luc tuat ions are 
smal l compared to normal daily f luc tuations for the s e  proj e c ts . The 
out f low f luc tua t i ons at downs t ream proj e c t s  woul d be s imilar t o  thos e  f o r  
Grand Coulee . The amount of  energy which  can be  moved f rom nigh t t ime 
hours into dayt ime hours i s  l imi ted however by sys tem requirements  such 
as peaking capab i l ity  and minimum f l ow cons traints . Thes e  e f f e c t s  are 
independent of f o rmula a l l o cat ion or  f i rm marke t ing assump t i ons . 

E f f e c t s  of  Formula Al l o ca t i on 

Tab l e  4 . 2 . 3  shows the e f fe c t s  of  f o rmula a l l o cat ion a l te rna t ives on 
reservo i r  e l evat i ons at  Exi s t ing I n t e r t i e  s ize  assuming the Exi s t ing 
Contracts  cond i t ion . The P re-lAP and P roposed  Formula Al l o cat ions have 
s imilar e f f e c t s  on res e rvo ir  l eve l s . Al though the P roposed Formula 
Al l o cat ion method resul ts  in s l ightly  highe r reservo i r  leve l s  in the two 
ear l ie s t  years s tudie d ,  d i f fe rences be tween i t  and the P re-lAP opt ion are 
s l ight--typ i cal ly l e s s  than 1 f o o t  in a l l  years s tudied . The Hydro-F i r s t  
a l te rnative resul ts  i n  s omewhat l ower res ervo i r  l eve l s  i n  the fal l /win t e r  
o f  1 988 . This  e f f e c t  i s  mos t pronounced at Hung ry H o r s e  where a 
d i f f e rence of  up to  3 . 5  f e e t  or  s o  could o c cur . Thi s  e f f e c t  i s  l imi ted  
�o  Hungry Horse for  a f ew months in the  f i r s t  year s tud ied . There i s  
l i t t l e  d i f f e rence be tween the Pre-lAP and Hydro-Fi r s t  a l t e rnat ives i n  
sub s e quent years . 

Tab l e  4 . 2 . 4  pre s ents  resu l t s  f o r  f o rmula a l l o cation a l t e rna t ive s at  
Maximum Intertie  s i ze as suming the Assured De l ivery contrac ts  cond i t i on .  
Thes e  resul ts  are s imi lar t o  those  f o r  the Exis t ing capac i ty ,  Exi s t ing 
Con t rac ts  compari s ons . D i f ferences  in res e rvo i r  e l evations be tween the 
P re-lAP case and the two o ther al ternat ives are s l ight--typi c a l l y  be ing 
l e s s  than 1 f oo t . The P roposed Formula A l l o ca t i on opt ion general ly 
resul t s  in s l ightly higher l eve l s  than the P re-lAP op tion whi l e  the 
Hydro-Fi rs t a l t e rnative produces s l ight ly  l ower l eve l s . 

Short-term f luc tuations of  hydrosys tem gene ration are related t o  shape 
and amount of l oad s e rved as we l l  as sys tem operat ing con s t rain t s . 
Be cause f o rmula  al l ocat ion methods do not  sub s tan t i a l l y  af f e c t  the amount 
or  shape of l oad served ove r the Intert i e , the f o rmula  a l l ocation o p t ions 
would no t af f e c t  short-term f luc tuations of  reservo i r  l eve l s  o r  
down s t ream f lows . 
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E f f e c t s  of  Long-Term Firm Contra c t s  

A s  can be  s een in Tab l e s  4 . 2 . 5  and 4 . 2 . 6 ,  changes i n  long-term f irm 
con t ra c t s  have r e l a t ive ly  s ub s tan t ial  e f f e c t s  on r e s e rvo i r  e levations . 
D i f f e rence s  in r e s e rvo i r  leve l s  be tween the Exis t ing Contrac ts  cond i t ion 
and the other f irm contra c t  a l ternat ives are var iab l e  be tween mon ths and 
years . The greate s t  d i f f erences  in magni tude o c cur in the f a l l  and 
winte r  months . Summer months s how re l a t ive ly minor e f f e c ts with 
d i f f e rences in res e rvo i r  e l eva t ions typ ical ly one foo t or  l e s s . Resul ts  
for  the Federal Market ing and As s ured De l ive ry a l t e rnat ives are s imilar , 
a l though the As s ured  Del ivery cases  have s omewhat higher r e s e rvo i r  l eve l s  
i n  1 988 and 1 9 9 3 . Resul t s  are the same f o r  a l l  Inter t ie s iz e s  and 
f o rmula al l o cat ion a l t e rna t ives . 

Resul t s  f o r  the f irm contrac t cases  are d i f f i cul t to interpret  due to the 
numerous var iab l e s  they can a f f e c t .  Firm contract  assumpt ions can change 
the amount of f i rm s urpl us energy avai lab l e , the s hape of the f i rm l oad , 
as wel l  as Intert i e  l oading and C a l i fornia marke t  cond it ions . Some of  
the  contra c t  as sump t ions change f rom year to  year , thus l ead ing to  
d i f f e rence s  in resul t s  be tween years . Firm contract  as sump t ions have a 
par t i cular e f f e c t  on r e se rvo i r  operat ions be caus e , as the amount o f  f irm 
surplus and the s hape o f  the f irm l oad change , planned res e rvo i r  
e l evat ions a r e  a l s o  changed . An exampl e  of  this  e f f e c t  o c curs i n  the 
ear ly years when the Exi s t ing Contrac t s  cases  have more surplus f irm 
energy than the a l t e rna t ive market ing cas e s . Thi s  means more surplus 
f irm energy i s  ava i lab l e  to be  s hi f ted  and s haped into the f a l l  period in 
the Exi s t ing Contrac t s  case s . The res u l t  is tha t res e rvoi r  leve l s  are 
genera l ly lower for Exis t ing Contrac t s  than the o ther f i rm c ontrac t cas e s  
in 1 98 8 .  

The only r e s e rvo i r  p o t ent ia l ly a f f e c ted by s ho r t-term change s  due to  
I n t e r t i e  d e c i s ions i s  Grand Coulee . The maximum contrac t l eve l in the s e  
s tudi e s  as sumed 3 , 1 50  MW o f  capa c i ty in the D C  Upgrade and Maximum 
capa c i ty cases  f o r  a l l  f o rmula a l l o cat ion a l ternat ive s . Thi s  i s  an 
inc rease in capac i ty d e l ive r i e s  o f  2 , 5 50  MW ove r the Exis t ing Contra c t s  
a l t e rnat ive . Increased peak ing d e l ive r ie s  of  2 , 5 50  MW f o r  10  hours /day 
would resul t in an e l evat ion change at Grand Coulee of l e s s  than 0 . 5  f e e t  
and a n  increase i n  downs t ream f l ows of  approximately  3 0  k c f s  during peak 
hours . ( See Append ix B ,  Part 4 f o r  a d i s cus s ion o f  the f i rm con t ract  
as sumpt ions used  in this  s tudy . ) 

4 . 2 . 1 . 3  Sys tem Ref i l l  

The amount o f  wat e r  s tored  i n  the hydro sys tem a t  the end o f  each ref i l l  
s eason ( usua l l y  the end o f  July ) represents  wa ter ava i lab l e  f o r  power 
product ion and nonpower uses  during the remainder of  the year . 
Hydrosys tem opera t ion a f t e r  mid-January i s  based on the runof f  f orecas t 
to  enhanc e  the probab i l i t y  o f  sys tem ref i l l  whi l e  mee t ing f i rm loads . To 
the extent that Inter t i e  d e c i s ions would  adve r s e l y  a f f e c t  the abi l i ty o f  
the hydrosys tem t o  ref i l l , r e s e rvo i r  u s e s  such as r e c rea t i on and r e s i dent 
f i sheries  may b e  af f e c te d . 
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Sys tem r e f i l l  data f o r  20 years f rom the SM1 s tudi e s  were used to a s s e s s  
the po tential f o r  changes  i n  reservoi r  r e f i l l . The sys tem was cons ide red 
to  be full  i f , a t  the end o f  July , sys tem content was 94 percent o f  the 
t o tal  pos s ib l e  sys tem content . Thi s  check in SAM i s  bas ed  on whe ther the 
sys t em on July 3 1  is l es s  than 4 , 000 megawa t t  months b e l ow f ul l .  The 
t o tal  sys tem contains approxima t e l y  65 , 000 megawa t t  months o f  s to rage , 
therefore the check on ful l o r  not  ful l i s  based on the sys tem be ing 
4 , 00 0 / 6 5 , 000  = 6 percent b e l ow ful l .  Thi s  94 percent  f igure i s  
e s sen t ia l ly the same f o r  b o t h  SAM and PNCA p l anning , and i s  us ed to  
determine the next years rule  curve s . I t  i s  s ome t imes confus ed  wi th the 
98  percent  ful l numbe r  used prior  to  July 31 in PNCA p l anning for sys t em 
ref i l l  and interchange a c c ount ing . Under  the PNCA , i f  the sys tem does  
no t f i l l  to  98  percent  prior  to July 3 1 , then a check on July 31  i s  made 
to d e t e rmine whe ther to us e f i r s t  or s ub s e quent year rul e curves . The 
PNCA c r i terion i s  that the sys tem is cons idered to have ref i l l e d  ( fo r  the 
purpose  o f  FELCC adopt ion ) wheneve r the sys tem has a t tained a l eve l on 
July 31 that is nearer  the S t o rage Ene rgy es tab l i shed f o r  the f i rs t year 
of the C r i t i cal  Period  than for the s e cond year . For 1 98 7-1988 , tha t  
p o i n t  i s  9 3  percent  o f  t h e  t o tal  sys tem s to rage capab i l ity . The SAM 
mode l makes the July 3 1  check only to d e t e rmine i f  the sys t em i s  f ul l .  

E f f e c t s  o f  I n t e rt ie De c i s ions 

Rese rvo i r  ref i l l  var i e s  over the 20-year s tudy period  f rom about 
82 perc ent to  about 90 percent . There are no apparent t rends ove r t ime . 
D i f f erences be tween years are p robab ly due to a comb inat ion o f  var iab l e s  
inc lud ing the randomly s e l e c ted wat e r  cond i t ions , loads , and the rmal 
performance in each year as we l l  as mark e t ing cond i t ions . 

The re i s  much l e s s  variab i l i ty in sys t em re f i l l  be tween s tudy 
a l t e rnat ives than there is be tween s tudy year s . The maximum d i f f e rence 
among a l te rnat ives in any s ing l e  year i s  about 1 t o  2 percent . Ove r the 
20-year perio d , mean re f i l l  probab i l i t i e s  d i f f ered  be tween the 20 cas e s  
b y  l e s s  than 1 percen t . Bas e d  o n  these resul t s , I n t e r t i e  d e c i s ions are 
not  exp e c t e d  t o  have s ub s tan t ial e f f e c t s  on p robab i l i ty o f  sys tem ref i l l . 

4 . 2 . 1 . 4  Ove rgenerat ion 

The s p ring runof f  usua l l y  provides more energy than can be  us ed  in the 
Pac if i c  Nor t hwe s t .  As  much  as pos s ib l e  o f  thi s energy is  s tored  or s o l d  
outs ide the region , and the remainder mus t b e  s pi l l e d . The amount o f  
ene rgy avai lab l e  vari e s  depend ing o n  wat e r  cond i t ions whi c h  are highly 
var iab l e  be tween years ( see Appendix C ,  Part  1 ) .  Thi s  "exce s s "  ene rgy 
whi c h  coul d be gene rated , but mus t  be s p i l led  due to lack of ava i lab l e  
marke t ,  i s  cal l ed  "overgenera t ion . "  The s pi l l  whi c h  resul t s  i s  c a l l e d  
"overgenera t ion s p il l . "  Mos t  of  this  s p i l l  o c curs in May and June wi th 
sma l l e r  amount s  in March , Apri l , and July during we t te r  year s . Les s  than 
2 percent  oc curs during o ther months . Thi s  s p i l l  can he l p  anadromous 
f i s h  bypas s t urb ines . At high l eve l s  howeve r ,  t he s p i l l  caus e s  high 
l eve l s  o f  d i s s o l ved  gas e s  in the wa ter  whi ch can adve r s e ly a f f e c t  f i s h . 
Thi s  s p i l l  can be eas i ly moved to  whe rever on the sys tem i t  i s  mos t  
us eful , o r  l eas t harmful , as the case may be . ( A  more d e t a i l e d  
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d i s cuss ion o f  the e f f e c t s  o f  s p i l l  on f is h  may be  f ound in 
S e c t ion 4 . 2 . 3 . ) The maj o r i t y  of  this s p i l l  norma l l y  oc curs at  night , but 
can be  moved t o  o ther t imes o f  the day . Thi s  s p i l l  does no t a f f e c t  the 
t o tal  amount of wa ter  pas s ing a pro j e c t  l ong-term ,  but may cause 
short-term ( da i l y )  var iat ions in f low . The dai ly var iat ions are normal ly  
adj us ted  to  provide maximum bene f i t  t o  f isherie s . 

The SAM mod e l  was used to  proj e c t  monthly amount s  o f  ove rgenerat ion f o r  
20  capa c i t y / po l i cy/marke t ing c omb inat i ons ( cases ) .  Resul t s  f or 200 
s imulat ions were averaged to ob tain ave rage monthly overgenerat ion 
amoun t s . D i f f e rence s  be tween the var ious cas e s  were ana lyzed to  
d e t e rmine the  e f f e c t s  o f  each  a l te rnat ive . 

E f f e c t s  Of  Inc reas ing Inter t i e  Capa c i ty 

Tab l e  4 . 2 . 7 s hows the e f f e c t s  o f  inc reas ing Inter t ie capac i ty ,  as sum ing 
the P roposed  Formula Al l o cat ion me thod and Exis t ing Con t rac t s . I t  s hows 
l4-year ave rages ( 1 99 3-2006 ) f o r  the Exis t ing capac i ty ,  DC Upgrade , and 
Maximum Inter t ie capac i ty cases  as wel l  as the d i f f e rence s  f rom the 
Exi s t ing capac i ty overgenera t ion l eve l s . Only 1 4  years were used be cause 
the Maximum capa c i ty f o r  the ent i re year i s  not  ava i l ab l e  unt i l  1 9 93 . 
The amount o f  overgenera t i on var i e s  grea t l y  be tween years but no pat t e rn s  
a r e  d i s cernab l e . The DC Terminal Expans ion caus e s  an ove rgenerat ion 
reduc t ion o f  near l y  5 0  percent  c ompared t o  Exi s t ing capac i t y .  The 
Maximum capac i ty case reduc e s  ove rgenerat i on by over 80  percen t . Mo s t  of  
the  remalnlng overgenerat i on o c curs in June with  lesser  amount s  in May 
and Jul y . 

E f f e c t s  of  Formula Al l o cat ion 

The e f f e c t s  of  f o rmula  a l l oc a t i on a l ternat ives are minimal . D i f f e rence s  
i n  overgenerat i on be tween the P re -lAP and P roposed  Formula Al l ocat ion 
cases  are var iab l e  and l e s s  than 1 percen t . The Hydro-Firs t A l l o cat i on 
method reduc e s  the annual average ove rgenerat ion s p i l l  by about 2 percent 
in the f i rs t  hal f  o f  the s tudy and by somewhat greater  amoun t s  in the 
s ec ond hal f . Thes e  changes  are sma l l  relat ive to  the change s resul t ing 
f rom Intert i e  expans ion a l t e rnat ives and r e l a t ive to the year-to-year 
var iab i l i ty whi c h  would norma l ly be expec ted due to runof f  c ond i t i ons . 

E f f e c t s  of  Long-Term F i rm Contra c t s  

The cases  as suming As sured Del ivery contra c t s  resul t i n  increased 
overgenerat i on above Exis t ing Con t rac t l eve l s  o f  about 1 0  percen t  in  the 
las t hal f  o f  the s tudy . The e f f e c t  i s  independent o f  Inter t i e  s iz e . The 
Federal Marke t ing cas e s  s how min imal changes  f rom the Exi s t ing Cont rac t s  
cas e s  at  Maximum capac i ty Upgrade . A t  Exi s t ing capac i ty ,  Federal 
Marke t ing p r oduce s  both increas es  and dec rease s  o f  5 percent o r  l e s s  in 
overgenerat i on .  

4 . 2 . 1 . 5 Sens i t ivi ty and Other Analys e s  

S everal s tudies  were  c onduc ted  i n  o rder to  de t e rmine the s ens i t ivi ty o f  
s tudy resul t s  t o  assump t ions used in  mod e l ing the environmental e f f e c t s  
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o f  Intertie  d e c i s ions . A summary as we l l  as de tai led  des c r i p t i ons o f  
s ens i t iv i ty analyses  conduc ted f o r  bo th ec onomic  and environmen tal 
variab l e s  is g iven in Append ix B ,  Part 6 .  Typi cal ly , three s tudies were 
run for  environmental analys i s  of each sens i t ivi ty cas e : the no-a c t ion 
base c ase ( P re-lAP , Exi s t ing capac i ty ,  Exis t ing Cont rac ts l eve l s ) ;  the 
Proposed Fo rmula Al l o cat ion at  Exi s ting capac i ty wi th Exi s t ing Con t rac ts ; 
and Lle Proposed Fo rmula Al l o ca t ion at the Maximum capac ity wi th Exis t ing 
Contrac ts . Thos e  parame ters  thought to  have potent ial f o r  add i t ional 
adve rse environmental e f f e c t s  were chosen f o r  analys is . They were 
increased Cal i f o rnia gas prices , increased Cal i fornia l oads , d e c reas ed 
PNW loads , and the new nonf i rm rate cap . Add i tional s tud ies  were a l s o  
conducted o n  three f irm con trac t a l ternat ives (As sured Del ive ry 
Al ternat ives 1 ,  2 ,  and 3 ) . When sens i t iv i ty s tudy resul ts  f o r  
hydrosys tem parame t ers indi cate a po tent ial f o r  add i t iona l adve rse 
environmental e f f e c t s , tho se e f f e c ts are presented and evaluated  in the 
appropriate sens i t ivi ty d i s cus s ions throughout this  E I S . 

S tudies  were c onduc ted  us ing the SAM in the same manne r  des c r ibed  f o r  the 
20 o r i g inal s tudies  p re s ented  in S e c t ion 4 . 2 . 1 .  

Cal i fo rnia Gas P r ic e . In  o rder to  analyze the po tent ial e f f e c t s  o f  
increas ed Cal i fo rnia gas prices , Cal if o rnia marke t p r i c ing was adj us ted 
to  ref l e c t  a high gas p r i c e  f ore cas t as opposed  to the median p r i c e  
fo re cas t used in t h e  o riginal s tudies . Sens i t iv i ty analyses  increas ing 
Cal i fo rnia gas prices  do no t a f f e c t  relat ive changes in r e s e rvo i r  
e l eva t ions under the P roposed Fo rmula Al l o ca t ion me thod o r  Maximum 
capac i ty .  

Cal i fo rnia Loads . I n  o rder  t o  evaluate the e f fe c t s  o f  highe r than 
exp e c ted  Cal i fo rnia  l oads , s tudies  were run with  Cal i f o rnia l oads 
inc reased  by 2 , 000 aMW . These s tudy resu l t s  are s imi lar t o  the increased 
Cal i fornia gas p r i c e  cases . Re l a t ive changes in r e s e rvo i r  l eve l s  are 
s imilar to the resul ts  of the o r i g inal s tud ie s . 

PNW Loads . Three s ens i t iv i ty cases were run whi ch used a l ow PNW l oad 
fo recas t ( approxima t e ly 3000 aMW f i rm surpl us throughout the 20-year 
s tudy period ) .  In  this  s i tuat ion , there is  add i t ional surp l us f i rm 
energy avai l ab l e  to  "move " into the fal l period and r e s e rvo i r  target  
e l eva t i ons are  adj us ted according l y .  Changes i n  res ervo i r  e leva t i ons 
us ing the Proposed Formula Al l o cat ion method (as compared wi th the 
Pre-lAP me thod ) are minima l . Howeve r ,  e f f e c t s  of increas ing Inter t i e  
capac ity  are much grea t e r  when l o w  P NW  l oads are assumed ( Tab l e  4 . 2 . 8a ) . 
Add i t ional draf t ing o f  r e s e rvo irs  o c curs at  Maximum Intert ie  capac i t y ,  
e s p e c i a l ly  i n  the l a t e  fal l and ear ly  winte r .  No adverse  impac ts  t o  
rec rea t i on would  be  expe c t ed f rom t h i s  operat ion as res ervo i r  l eve l s  
dur ing the summer months are s imi lar be tween the Exi s t ing and Maximum 
capa c i ty a l t e rnat ives . Cul tural re sources and res ident f i s h  could be 
adve r s e l y  a f f e c t ed by the l ower r e s e rvo i r  e l evat ions during the fal l and 
winter ( see  S e c t ions 4 . 2 . 2 . 4  and 4 . 2 . 3 . 3 ) .  

New Nonf i rm Rate Cap . S in c e  the ini t ial  SAM s tud ies  we re c onduc t ed , the 
nonf i rm rate cap has b e en a d j us ted . In order  to ver i fy that  this  change 
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would  no t a f f e c t  the environmental impa c t s  o f  Inter t i e  d e c i s ions , three 
s ens i t ivi ty s tudies  were run us ing the new nonf irm rate cap . The new 
resul t s  are cons is t e n t  with  the o r iginal s tudies  in that ne i ther the 
P roposed Formula Al l o c a t ion me thod nor the Maximum capac i ty had maj o r  
e f f e c t s  o n  reservo i r  opera t ions . 

Increas ed Power Sales  and Power Exchanges . As previous ly  des c r ibed  a t  
the end of  S e c t ion 4 . 1 ,  three As sured De l ivery con t ra c t  configura t i ons 
were analyz e d  in add i t ion to the 400 MW As sured De l ive ry opt ion . Thes e  
conf igura t i ons inc luded increased l eve l s  of  powe r s a l e s  and seasonal 
exchanges and reduced or  e l imina t e d  capa c i ty/ene rgy exchanges . For a 
deta i l e d  d e s c r i p t ion of  the cont racts  included in thes e  cases p leas e see  
Appendix B ,  Par t s  4 and 7 .  

The e f f e c ts of  add i t ional sales  and powe r exchanges were eva luated  at  
Exi s t ing , DC Upgrade , and Maximum capa c i ty l eve l s . A l t e rnat ive 1 e f f e c t s  
were evaluated at Exi s t ing and D C  Upgrade capa c i ty l eve l s , A l t e rnat ive 2 
e f f e c t s  we re eva l uated a t  Maximum capac i ty ,  and A l t e rnat ive 3 e f f e c t s  
were  evalua ted a t  DC Upgrade and Maximum capac i ty l eve l s . The e f f e c t s  o f  
add i t ional f irm sal e s  and s easonal power exchanges are s imilar regard l ess  
o f  I n t e r t ie s ize . Like  the o ther f irm marke t ing a l te rnat ive s , the 
Increased Power Sales  and Exchange s  cases  have var iab l e  e f f e c t s  on 
reservo ir  operat ions . Thes e  add i t ional contract a l t e rnat ives resul t in 
generally l ower r e s e rvo i r  l eve l s  in the f a l l  as compared to the Exi s t ing 
Con t ra c t s  al ternat ive f o r  a l l  years s tud ied . In  1 988  and 1 9 9 3  lowe r 
reservo i r  l eve l s  cont inue through t he summe r at  Hungry Horse  and 
Dworshak . In  1 9 98 and 200 3 , Assured De l ive ry Al ternat ives 1 through 3 
have gene ra l ly higher reservo i r  e l evat i ons in the s p r ing and summe r 
months than the Exi s t ing Con t rac t s  al t e rnat ive . Thi s  is  in cont ra s t  to  
the As sured De l ivery and Federal  Marke t ing cases , which  have higher 
reservo i r  e l evat ions in  the early years and somewhat l ower e l evat i ons in 
the later  years than the Exi s t ing Cont rac t cases . Reservo i r  e l evat ion 
data f o r  these cas e s  may be  found in Tab le s  4 . 2 . 8b-d and in Appendix C ,  
Part 2 .  Probab i l i ty of  sys t em ref i l l  over 20 years i s  s imi lar to  the 
or iginal cases s tud i e d  be ing 85 . 4 ,  85 . 6 ,  and 85 . 7  for Al t ernat ives 1 ,  2 ,  
and 3 ,  res pec t ive l y .  Because Assured D e l ivery A l t e rnat ives 1 ,  2 ,  and 3 
res u l t in reservo i r  e l evat ion changes ,  impa c t s  to  re c rea t ion , cul tural 
resources , and res i dent f ish could oc cur . Thes e  e f f e c ts are d i s cus s e d  in 
S e c t ions 4 . 2 . 2 . 4  and 4 . 2 . 3 . 3 .  

(VS6-PG-18 l4Z ) 
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T a b l e 4 . 2 . 1  

E F F E C T S  O F  I N TER T I E  CAPA C I TY ON R E S ERVO I R  E LEVA T I O N S  ( F eet ) 

A s s um i n g  P r o p o s e d  F o rm u l a Al l o c a t i o n a n d  E x i s t i n g  Co n t ra c t s  

1 99 3  1 9 98 2 0 0 3  
E l eva t i o n E l e v a t i on E l evat i o n 

E l �v a t i o n D i f fe re n!:�s E l �vat i Qn D i  f f� r�n c e s  El �vQt i Qn D i  ff� ren��� 
Mon t h  Pro i e c t  Ex i s t i n q � Max . Ex i s t i ng ---.!lL Max . Ex i s t i ng � .t:l..i.'!.& 

S e p t embe r Al b e n i  Fal l s 2060 . 8  2060 . 8  20 6 1 . 0  
Dwo r s h a k  1 5 68 . 5  1 5 67 . 6  1 57 1 . 8  
G r a n d  C o u l e e  1 288 . 0  1 288 . 0  1 288 . 3  
H u n g ry H o r s e  3 5 3 3 . 0  -0 . 3  3530 . 8  -0 . 2  3 5 3 7 . 5  -0 . 2  -0 . 4  
L i b b y  245 1 . 8  -0 . 1  245 1 . 3  2453 . 2  

O c t o b e r  Al b e n i  Fal l s  2 0 5 7 . 2  2 0 5 7 . 4  2 0 5 7 . 6  
Dwo r s h a k  1 5 65 . 1  1 564 . 4  -0 . 1  -0 . 2  1 568 . 2  
G r a n d  C o u l e e  1 288 . 0  1 288 . 1  1 288 . 3  
H u n g ry H o r s e  3524 . 3  -0 . 4  3 5 2 3 . 2  -0 . 2  -0 . 3  3 5 2 9 . 6  -0 . 5  -0 . 7  
L i b b y  2447 . 4  2447 . 6  -0 . 1  2449 . 5  -0 . 2  

.j> Novembe r  A l  b e n i  Fal l s 2 0 5 2 . 6  2 0 5 2 . 6  2 0 5 2 . 6  
rv Dwo r s h a k  1 5 53 . 4  -0 . 3  1 5 54 . 0  -0 . 1  -0 . 2  1 5 5 5 . 6  -0 . 2  

G r a n d  C o u l e e  1 288 . 2  0 . 1  1 288 . 2  1 288 . 4  
I H u n g ry H o r s e  3 5 2 3 . 7  -0 . 5  3 5 2 3 . 0  -0 . 2  -0 . 3  3528 . 7  -0 . 3  -0 . 5  

� L i b b y  2437 . 3  0 . 6  2438 . 3  -0 . 1  2439 . 5  

D e c em b e r  Al  b e n i  F a l l s 2 0 5 3 . 2  2 0 5 3 . 3  2 0 5 3 . 1  
Dwo rs h a k  1 549 . 5  -0 . 2  1 549 . 6  -0 . 1  1 5 5 0 . 1  
G r a n d  C o u l e e  1 28 7 . 5  1 287 . 6  1 28 7 . 4  
H u n g ry H o r s e  3 5 1 6 . 6  -0 . 5  3 5 1 5 . 8  -0 . 3  3 5 2 0 . 5  -0 . 4  -0 . 6  
L i b b y  2406 . 7  240 7 . 0  2407 . 8  

J a n u a r y  Al  be n i  F a l l s 2 0 5 4 . 8  0 . 1  0 . 2  2 0 5 5 . 3  0 . 2  2 0 5 5 . 0  
Dwo r s h a k  1 527 . 1  -0 . 2  1 528 . 2  -0 . 1  1 5 27 . 0  
G r a n d  C o u l e e  1 2 7 7 . 7  0 . 5  0 . 6  1 2 78 . 7  0 . 9  1 27 8 . 5  -0 . 1  
H u n g ry H o r s e  3 5 04 . 5  -0 . 4  3 5 0 4 . 3  0 . 7  -0 . 3  350 6 . 8  -0 . 4  -0 . 6  
L i b b y  2 3 7 1 . 2  2 3 68 . 0  2 37 1 . 6  

F e b ru a r y  Al  b e n i  Fal l s 2 0 5 5 . 1  2 0 5 5 . 8  0 . 2  2 0 5 5 . 4  
Dwo r s h a k  1 50 5 . 0  1 5 06 . 4  -0 . 1  1 504 . 0  
Grand  C o u l e e  1 26 0 . 9  0 . 4 0 . 5  1 2 62 . 9  1 . 0 1 2 62 . 1  0 . 2  -0 . 2  
H u n g ry H o r s e  3490 . 9  -0 . 5  3490 . 8  0 . 3  -0 . 3  349 1 . 9  -0 . 2  -0 . 3  
L i b b y  2342 . 8  2 3 3 6 . 5  -0 . 1  2 34 1 . 5  

M a r c h  A l  b e n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 4 7 7 . 7  1 4 7 9 . 5  1 47 6 . 1  
G r a n d  Co u l ee  1 2 36 . 2  0 . 4  0 . 5  1 2 3 7 . 7  0 . 4  -0 . 3  1 236 . 9  -0 . 6  -0 . 6  
H u n g ry H o r s e  3477 . 4  3477 . 1  -0 . 4  3478 . 3  -0 . 5  -0 . 6  
L i b b y  2 3 3 5 . 0  2 3 28 . 0  -0 . 1  -0 . 1  2334 . 2  



Tabl e 4 . 2 . 1 ( Co n t i n u ed ) 

1 99 3  1 998 2Q0 3 
E l ev a t i o n E l ev a t i o n E l ev a t i o n  

E l evat i o n D i f f e r�n!::�s E l �vat i Qn D i f fe re� E l �vQt i Qn D i  f f�r�n!::�� 
Month P ro i e c t  E x i ili.o.sL  .J!L � E x i s t i ng .J!L � E x i �t i ng .J!L � 

A p r i  1 1 - 1 5 A 1 b e n  i Fal l s 2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 48 7 . 1  1 490 . 5  1 48 5 . 7  
G r a n d  C o u l ee 1 2 33 . 9  1 2 34 . 5  -0 . 7  1 234 . 4  -0 . 8  - 1 . 1  
H u ng ry H o r s e  3478 . 6  3478 . 8  -0 . 4  3480 . 6  -0 . 4  -0 . 5  
L i b b y  2 336 . 4  2 330 . 3  -0 . 1  -0 . 1  2336 . 4  

A p r i  1 1 6-30 A l be n i  Fal l s  2 0 55 . 1  2 0 5 5 . 6  2 0 5 5 . 4  -0 . 1  
Dwo r s h a k  1 50 5 . 5  1 50 9 . 5  1 50 3 . 9  
G r a n d  C o u l e e  1 2 3 1 . 4  1 230 . 8  1 23 1 . 3  
H u n g ry H o r s e  3484 . 7  3484 . 0  -0 . 4  3486 . 3  -0 . 4  -0 . 5  
L i b b y  2 344 . 6  2339 . 5  -0 . 1  -0 . 1  2 344 . 7  

May A 1 b e n i  F a l l s 2062 . 4  2062 . 5  206 2 . 4  
Dwo r s h a k  1 55 9 . 6  1 55 9 . 8  1 5 5 7 . 5  
G r a n d  C o u l ee 1 2 5 1 . 9  0 . 3  0 . 4  1 2 52 . 4  1 25 1 . 1  -0 . 2  -0 . 2  
H u n g ry H o r s e  3 5 2 0 . 3  3520 . 6  0 . 2  35 1 9 . 7  -0 . 2  

.t- L i b b y  2397 . 0  2396 . 0  2395 . 1  
N 

J u n e A l b e n i  Fal l s 2062 . 7  2 0 6 2 . 6  2062 . 6  
Dwo r s h a k  1 58 9 . 6  1 588 . 7  1 588 . 8  

0 G r a n d  C o u l e e  1 286 . 5  1 286 . 3  1 28 5 . 5  
H u n g ry H o r s e  3546 . 4  3546 . 5  -0 . 1  3546 . 6  
L i b b y  2444 . 0  2444 . 6  2444 . 1  

J u l y A 1 b e n  i Fal l s 2 0 6 2 . 5  2062 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 59 0 . 2  1 588 . 6  1 58 9 . 3  
G r a n d  C o u l e e  1 2 9 0 . 0  1 28 9 . 9  1 290 . 0  
H u n g ry H o r s e  3547 . 0  3546 . 2  -0 . 1  3547 . 0  
L i b b y  2453 . 7  2453 . 7  2453 . 6  

A u g u s t  1 - 1 5  A l  b e n i  Fal l s 2 0 6 2 . 5  2 0 62 . 5  2 06 2 . 5  
Dwo r s h a k  1 58 7 . 9  1 586 . 6  1 58 7 . 1  
G r a n d  Co u l e e  1 29 0 . 0  1 289 . 9  1 29 0 . 0  
H u n g r y H o r s e  3544 . 8  3543 . 8  -0 . 2  3543 . 9  
L i b b y  2453 . 4  245 3 . 1 2452 . 8  

A u g u s t  1 6-3 1 A l b e n i  Fal l s 2 0 6 2 . 5  2062 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 58 5 . 4  -0 . 1  1 584 . 5  -0 . 1  -0 . 1  1 584 . 6  
G r a n d  C o u l e e  1 2 90 . 0  1 28 9 . 9  1 290 . 0  
H u n g ry H o r s e  3542 . 6  3 5 4 1 . 6  -0 . 2  3 54 1 . 0  
L i bby 2453 . 3  2453 . 0  2452 . 6  

E x i s t i n g  Ex i s t i n g I n t e r t i e  Capac i t y 
DC :: DC I n t e r t i e U p g r a d e  
Max . :: Max i mum C a p a c i t y 
- I n d i c a t e s  a d i f f e r e n c e  wh i c h i s  n o t  s ta t i s t i c a l l y  s i gn i f i c a n t  o r  i s  l e s s  t h a n  0 . 1  f t . 
- A n e g a t i v e numbe r i n d i c a t e s  a l ower el evat i o n t h a n  t h e  base  c o n d i t i o n .  

( V S6-PG- 1 3 1 5 I ) 



Tabl e 4 . 2 . 2  

E F F E C T S  O F  I N T E R T I E  CAPAC I TY ON R E S ERVO I R  E L EVAT I ON S  ( FE E T )  

A s s um i n g  P ro p o s e d  F o rmu l a  Al l o ca t i o n a n d  A s s u re d  Del i v e ry 

1 993 1 998 2QQ3 
El eva t i o n E l eva t i o n E l evat i o n 

E l �v a t i Qn D i  f f�r�n c�s E l �vat i Qn D i  f f� r�n c�s E l �vQt i Qn D i  f f� r�n!:;�� 
Mo n t h  P ro i ec t E x i s t i nq ..J!.L � Max . E x i �t i ng ..J!.L � tl2.& E x i � t i ng ..J!.L � Max . 

S e p tembe r Al be n i  Fal l s 2060 . 7  2060 . 8  2060 . 9  
Dwo r s h a k  1 56 7 . 1  1 56 5 . 3  1 57 0 . 4  -0 . 2  -0 . 2  -0 . 2  
G ra n d  Coul e e  1 288 . 0  1 288 . 0  1 288 . 2  
H u n g ry Ho r s e  3 530 . 7  3527 . 3  -0 . 2  -0 . 4  3 5 3 5 . 3  -0 . 3  -0 . 3  -0 . 5  
L i b b y  245 1 . 1  2450 . 1  -0 . 1  2452 . 6  -0 . 1  

O c t o be r Al be n i  Fal l s  2 0 5 7 . 3  2 0 5 7 . 4  2 0 5 7 . 5  
Dwo r s h a k  1 56 3 . 7  1 56 1 . 8  -0 . 1  -0 . 2  1 56 6 . 7  -0 . 3  -0 . 3  -0 . 3  
G ra n d  Coul e e  1 288 . 1  1 288 . 0  1 288 . 2  
H u n g ry H o r s e  3 5 2 2 . 1 3 5 1 9 . 1 -0 . 3  -0 . 3  3526 . 8  -0 . 5  -0 . 6  -0 . 7  
L i b b y  2446 . 5  2445 . 5  -0 . 1  -0 . 2  2448 . 1 -0 . 3  -0 . 3  -0 . 3  

.j::- N o v embe r Al be n i  Fal l s 2052 . 6  2052 . 6  2 0 5 2 . 6  
1'0 Dwo r s h a k  1 5 52 . 9  0 . 2  0 . 3  1 5 52 . 4  -0 . 1  -0 . 2  1 5 5 4 . 7  -0 . 2  -0 . 3  -0 . 3  
. G rand  Coul e e  1 288 . 3  1 288 . 2  1 288 . 4  

H u n g ry Ho r s e  3 52 1 . 7  3 5 1 9 . 0  -0 . 3  -0 . 4  3 5 2 5 . 8  -0 . 4  -0 . 4  -0 . 7  
L i bby 21)38 . 4  0 . 2  0 . 2  0 . 2  2437 . 3  -0 . 1  -0 . 2  243 9 . 0  -0 . 1  -0 . 2  -0 . 3  

D e c embe r Al b e n i Fal l s  2 0 5 3 . 3  2 0 5 3 . 3  2 0 5 3 . 2  
Dwo r s h a k  1 549 . 8  1 548 . 7  1 54 9 . 9  -0 . 1  -0 . 1  -0 . 2  
Grand Co u l e e  1 287 . 6  1 287 . 6  1 287 . 5  
H u n g ry H o r s e  3 5 1 6 . 5  3 5 1 2 . 5  3 5 1 8 . 5  -0 . 6  -0 . 7  - 1 . 0  
L i b b y  2407 . 9  2406 . 7  -0 . 1  240 7 . 8  -0 . 1  -0 . 1  -0 . 2  

J an u a r y  Al  b e n i Fal l s 2 0 5 5 . 0  0 . 1  O .  1 2 0 5 5 . 3  0 . 1  0 . 2  2 0 5 5 . 0  
Dwo r s h a k  1 528 . 0  1 5 27 . 7  -0 . 1  -0 . 2  1 52 7 . 0  
G ra n d  Coul e e  1 2 78 . 3  0 . 4  0 . 4  1 2 78 . 6  0 . 4  0 . 7  1 278 . 7  -0 . 1  -0 . 1  
H u n g ry Ho r s e  3 50 5 . 2  3 5 0 2 . 2  0 . 4  3 5 0 5 . 8  -0 . 4  -0 . 5  -0 . 7  
L i bby 2372 . 7  0 . 1  2367 . 8  2 3 7 1 . 6  -0 . 4  -0 . 3  

F e b r u a r y  Al  b e n i  Fal l s 2 0 5 5 . 2  2 0 5 5 . 7  0 . 1  2 0 5 5 . 4  
Dwo r s h a k  1 50 6 . 2  1 50 6 . 3  -0 . 1  -0 . 2  1 504 . 1  
G ra n d  C o u l e e  1 2 6 1 . 4  0 . 4  0 . 4  1 2 62 . 7  0 . 6  0 . 7  1 26 2 . 3  -0 . 3  -0 . 3  -0 . 3  
H u n g ry H o r s e  349 1 . 9  3489 . 5  349 1 . 4  -0 . 3  -0 . 4  -0 . 6  
L i bby 2344 . 3  2336 . 4  234 1 . 8  -0 . 1  

Ma r c h  A l  b e n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo rs h a k  1 47 8 . 5  1 47 9 . 6  -0 . 1  -0 . 2  1 47 6 . 2  
G rand  Coul  e e  1 2 3 7 . 2  0 . 3  1 2 3 7 . 5  0 . 5  0 . 5  1 2 37 . 6  -0 . 8  -0 . 9  -0 . 9  
H u n g ry H o r s e  3478 . 8  347 6 . 0  3478 . 3  -0 . 8  - 1 . 0  - 1 . 2  
L i b b y  2336 . 6  2328 . 0  2334 . 4  -0 . 2  



T a b l e 4 . 2 . 2  ( C o n t i n u e d ) 

1 9 9 3  1 99B ---.2..Q0 3  
E l ev a t i on E l ev a t i o n  E l e v a t i o n 

El evat i o n D i  f f e re n c e s  E l ev a t i QIl D i  f f e re n cs:� E l e v a t i o n D i  f f e r e n c e s  
Mo n t h  P ro i e c t  E x i s t i ng -.D.L ---AL Max . E x i s till9- -.D.L � Max . Ex i s t i ng -.D.L ---AL Max . 

A p r i  1 1 - 1 5  A l b e n i  F a l l s  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 48 7 . 7  1 49 0 . 6  -0 . 1  -0 . 1  1 485 . 8  
G r a n d  C o u l e e  1 2 34 . 8  -0 . 3  1 2 34 . 2  -0 . 2  0 . 3  1 23 5 . 2  - 1 . 0  - 1 . 2  - 1 . 4  
H u n g ry H o r s e  34 7 9 . 8  3478 . 6  3480 . 6  -0 . 7  -0 . 9  - 1 . 1  
L i b b y  2 :i38 . 0  2 3 3 0 . 3  2 3 36 . 8  

A p r i  1 1 6-30 A 1 b e n i  F a l l s  2 0 5 5 . 1  2 0 5 5 . 6  2 0 5 5 . 4  -0 . 1  
Dwo I' S h a k  1 5 0 5 . 9  1 5 0 9 . 5  -0 . 1  -0 . 1  1 50 3 . 8  
G ra n d  C o u l e e  1 Z:-� 2 . 0  1 2 3 1 . 0  1 2 3 1 . 6  
H u n g ry H o r s e  3485 . 9  3484 . 0  3486 . 3  -0 . 6  -0 . 8  - 1 . 0  
L i b b y  2346 . 2  2339 . 5  2345 . 0  

May A l b e n i  F a l l s  2 0 6 2 . 4  2062 . 5  2062 . 4  
Dwo r s h a k  1 5 60 . 0  1 5 5 9 . 8  -0 . 1  -0 . 1  1 5 5 7 . 5  
G r a n d  C o u l ee 1 2 5 2 . 6  0 . 3  0 . 3  0 . 2  1 2 52 . 5  1 2 5 1 . 4  -0 . 2  -0 . 2  -0 . 2  
H u n g ry H o r s e  3 52 1 . 2  3520 . 7  -0 . 1  -0 . 3  -0 . 4  3 5 1 9 . 5  -0 . 2  -0 . 3  -0 . 4  

-f'- L i b b y  2397 . 9  2 396 . 1 2395 . 3  -0 . 2  
f\) 

J u n e  A l b e n i F a l l s  2062 . 7  2062 . 6  2062 . 6  
Dwo r s h a k  1 5 90 . 0  1 588 . 9  1 588 . 9  

f\) G ra n d  C o u l e e  1 286 . 6  1 286 . 3  1 28 5 . 6  
H u n g ry H o r s e  3547 . 1  3546 . 7  -0 . 2  -0 . 2  3546 . 6  -0 . 2  -0 . 2  
L i b b y  2444 . 5  2444 . 6  2444 . 2  

J u l y A l b e n i  F a l l s  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 90 . 2  1 588 . 5  1 589 . 3  
G ra n d  C o u l ee 1 29 0 . 0  1 28 9 . 9  1 290 . 0  
H u n g ry H o r s e  3547 . 7  - -0 . 2  3546 . 4  -0 . 2  -0 . 2  3547 . 0  -0 . 1  
L i b b y  2454 . 2  2453 . 7  2453 . 6  

A u g u s t  1 - 1 5  A l b e n i  Fal l s  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 58 7 . 7  1 586 . 3  -0 . 1  -0 . 1  1 586 . 8  
G r a n d  C o u l e e  1 2 90 . 0  1 289 . 9  1 289 . 9  
H u n g ry H o r s e  3545 . 0  - -0 . 2  3543 . 7  -0 . 2  -0 . 3  3543 . 7  -0 . 1  -0 . 2  
L i b b y  2453 . 7  2452 . 9  2452 . 6  

A u g u s t  1 6-3 1 Al b e n i  Fal l s  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 58 5 . 0  - -0 . 1  1 584 . 0  -0 . 1  -0 . 2  1 584 . 1 -0 . 1  -0 . 1  
G ra n d  C o u l e e  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3542 . 1 3540 . 9  -0 . 2  -0 . 3  3540 . 2  -0 . 2  -0 . 2  -0 . 2  
L i b b y  2 4 5 ] . 6  2452 . 8  -0 . 1  2 4 5 2 . 3  

E x i s t i n g = E x i s t i n g I n t e r t i e  Capa c i t y  
DC  = DC I n t e r t i e  U p g r a d e  
A C  = 3 r d  A . C .  I n t e r t i e  
Max . = Max i mum Capac i t y 
- I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  � t a t i s t i c a l l y  s i g n i f i c a n t  o r  i s  l e s s  t h a n  0 . 1  
- A n e ga t i v e Il umb e r  i n d i c a t e s  a l ow e r  e l e v a t i o n than  t h e  b a s e  c o nd i t i o n .  

ft . 

( V S6-PG- 1 3 1 5 I ) 



T a b l e 4 . 2 . 3  

E F FE C T S  O F  FORMULA A L LOCA T I ON ON R E S E RVO I R  E L EVAT I ON S  ( F E E T ) 

A s s u m i n g  Ex i s t i n g  C a p a c i t y a n d  E x i s t i n g  Co n t ra c t s  

1 988 1 993 1 228 2QQ3 
E l e va t i o n  El eva t i o n E l e v a t i o n  E l e v a t i o n 

E l evat i o n D i  f fs;> rs;>n c e s  E l evat i Qn D i  f f e re n(;es E l s;>vat i Qn D i  f fs;>rs;>n c e::; El evilt i Qn D i f fs;>rs;>n(;s;>s 
Mon t h  P ro iect P re- l A P  --.E'.L -1iL P rs;>- I A P  --.E'.L -1iL P rs;>- I A P  --.E'.L -1iL P re- l A P  --.E'.L --.l:if_ 

S e p t e m b e r  A l b e n i F a l l s  2060 . 8  0 . 1  -0 . 1  2060 . 7  2060 . 8  20 6 1 . 1  
Dwo r s h a k  1 57 5 . 1  0 . 7  -0 . 9  1 568 . 6  1 5 67 . 7  -0 . 1  -0 . 1  1 57 2 . 1  -0 . 3  -0 . 3  
G r a n d  C o u l  ee 1 288 . 1  0 . 1  -0 . 1  1 288 . 0  1 288 . 0  1 288 . 4  
H u n g ry H o r s e  3545 . 2  0 . 9  - 1 . 6  3 5 3 3 . 1  3 5 3 0 . 9  -0 . 1  -0 . 2  3 5 3 7 . 7  -0 . 2  -0 . 3  
L i b b y  2 4 5 5 . 1  0 . 3  -0 . 4  245 1 . 8  -0 . 2  245 1 . 3  2453 . 3  

O c t o b e r  A l  b e n i  F a l l s 2 0 5 7 . 4  -0 . 3  2 0 5 7 . 2  2 0 5 7 . 4  2 0 5 7 . 6  -0 . 1  
Dwo r s h a k  1 57 1 . 4  0 . 5  - 1 . 6  1 56 5 . 1 1 564 . 5  -0 . 2  1 568 . 3  -0 . 1  -0 . 3  
G r a n d  Co u l ee 1 288 . 2  -0 . 2  1 288 . 0  1 288 . 1  1 288 . 3  
H u n g ry H o r s e  3536 . 7  0 . 4 -3 . 6  3524 . 4  3 5 2 3 . 3  -0 . 1  -0 . 3  3529 . 8  -0 . 2  -0 . 5  
L i b b y  2448 . 2  -2 . 1  2447 . 4  -0 . 1  2447 . 6  -0 . 1  2449 . 6  -0 . 1  -0 . 2  

-lO- November A l  b e n i  F a l l s 2 0 5 2 . 6  2 0 5 2 . 6  2 0 5 2 . 6  2052 . 6  

r\) Dwo r s h a k  1 55 6 . 9  0 . 5  - 1 . 7  1 55 3 . 4  1 5 54 . 0  -0 . 1  1 5 5 5 . 7  -0 . 1  -0 . 3  
G r a n d  Co u l e e  1 288 . 1  1 288 . 2  1 288 . 2  1 288 . 4  
H u n g ry H o r s e  3 5 3 5 . 4  0 . 7  -3 . 4  3523 . 7  3 5 2 3 . 0  3528 . 7  -0 . 2  

I� L i b b y  2435 . 0  1 . 0 - 1 . 0  2437 . 3  2438 . 3  2439 . 6  

De cember  A l b e n i F a l l s  2 0 5 2 . 8  2 0 5 3 . 1  0 . 2 2 0 5 3 . 3  2 0 5 3 . 1  
Dwo r s h a k  1 546 . 2  - 1 . 8  1 549 . 3  0 . 3  -0 . 3  1 549 . 7  1 5 50 . 2  -0 . 1  -0 . 2  
Grand  Co u l e e 1 287 . 2  1 287 . 4  0 . 2  1 287 . 6  1 287 . 5  
H u n g ry H o r s e  3524 . 5  0 . 6  -2 . 8  3 5 1 5 . 6  1 . 0 -0 . 7  35 1 5 . 8 3520 . 6  -0 . 3  
L i b b y  2400 . 7  0 . 3  - 1 . 2  2406 . 6  -0 . 2  2407 . 0  2407 . 8  

J an u a ry A l b e n i F al l s  2 0 54 . 2  2 0 54 . 7  0 . 1  2 0 5 5 . 3  2 0 5 5 . 0  
Dwo r s h a k  1 5 2 6 . 0  -0 . 5  1 5 2 7 . 0  -0 . 2  1 5 28 . 2  1 5 27 . 1  
G r a n d  C o u l  ee 1 2 7 5 . 1  0 . 1  -0 . 4  1 2 7 7  . 4  0 . 4  -0 . 2  1 2 78 . 7  1 2 78 . 5  
H u n g ry H o r s e  3508 . 5  0 . 3  -2 . 1  3 5 0 3 . 9  0 . 7 -0 . 7  3 5 04 . 3  3 5 0 6 . 9  -0 . 3  
L i b b y  2365 . 8  - 1 . 2  2 37 1 . 0  0 . 1  -0 . 3  2368 . 0  2 3 7 1 . 6  

F e b r u a r y  A l b e n i  F a l l s  2 0 54 . 8  2 0 5 5 . 0  2 0 5 5 . 8  2 0 5 5 . 4  
Dwo r s h a k  1 5 04 . 2  -0 . 4  1 504 . 9  -0 . 1  1 50 6 . 4  1 504 . 0  
G r a n d  Co u l ee 1 2 5 7 . 9  0 . 3  -0 . 4  1 260 . 4  0 . 5  1 2 62 . 9  1 262 . 2  -0 . 2  
H u n g ry H o r s e  3496 . 7  0 . 2  - 1 . 5  3490 . 6  0 . 3  -0 . 4  3490 . 8  3492 . 0  -0 . 2  
L i b b y  2340 . 0  2342 . 8  2336 . 5  234 1 . 5  

Ma r c h  Al b e n i F a l l s  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 47 7 . 3  1 47 7 . 7  -0 . 1  1 4 79 . 5  1 4 76 . 1 
G r a n d  C o u l ee 1 2 35 . 5  0 . 11 -0 . 4  1 2 35 . 8  0 . 5  1 2 37 . 7  -0 . 3  1 2 37 . 1 -0 . 2  -0 . 8  
H u n g ry H o r s e  :�484 . 9 0 . 3  - 1 . 3  3477 . 1  0 . 3  3477 . 1  -0 . 1  3478 . 4  -0 . 4  
L i b b y  2 3 3 3 . 5  2 3 3 5 . 0  2 3 28 . 0  2334 . 2  



Tabl e 4 . 2 . 3  ( Co n t i n u e d ) 

1 988 1 99 3  1 998 2 0 0 3  
El evat i o n E l evat i o n E l evat i o n E l e v a t i o n 

(J e v a  t iQfl D i f f e re n c�s E l e va t i o n D i f f e re n c e s  E l e v a t i on Di  f f e re n c e s  E l evat i o n Qj f f e re n c e s  
Mo n t h  P ro j e c t  P re - l A P  - �R --.tiL P re- l A P  � --.tiL _ P re-· I A P  � --.tiL Jre- I A P  -.E'R.. .JJL 

Ap r i  1 1 - 1 5  A l b e n i Fa l l s  2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 487 . 6  1 48 7 . 1  -0 . 1  1 490 . 5  1 48 5 . 7  
G ra n d  C o u l  e e  1 2 3 3 . 7  0 . 9  -0 . 6  1 2 33 . 7  0 . 2  -0 . 4  1 2 34 . 5  -0 . 7  1 2 34 . 6  -0 . 2  - 1 . 1  
H u n g ry H o r s e  3486 . 4  0 . 3  - 1 . 1  3478 . 3  0 . 3  3478 . 8  -0 . I 3480 . 6  -0 . 4  
L i b b y  2 3 3 5 . 7  2 3 3 6 . 4  2 3 3 0 . 3  2 3 3 6 . 4  

Ap r i  1 1 6-30 Al  beni  Fal l s 2 0 5 5 . 3  0 . 1  2 0 5 5 . 1  2 0 5 5 . 6  2 0 5 5 . 4  
Dwo r s h a k  1 5 06 . 1 1 5 0 5 . 5  1 5 09 . 5  1 50 3 . 9  
G ra n d  C o u l e e  1 2 3 1 . 7  0 . 4 1 2 3 1 . 5  1 2 30 . 8  1 2 3 1 . 3  
H u n g ry H o r s e  3492 . 5  0 . 7  - 1 . 2  3484 . 3  0 . 4  -0 . 3  3484 . 0  -0 . 1  3486 . 4  -0 . 1  -0 . 4  
L i b b y  2344 . 5  0 . 2  2 3 44 . 7  2 3 3 9 . 5  2 344 . 7  

May Al  b e n i F a l l s 2062 . 5  2062 . 4  2062 . 5  2062 . 4  
Dwo r s h a k  1 5 6 0 . 1 1 5 5 9 . 6  1 5 59 . 8  1 5 5 7 . 5  
G ra n d  Co u l ee 1 2 5 3 . 9  0 . 4  1 2 5 1 . 8  1 2 5 2 . 4  1 2 5 1 . 1  -0 . 2  
H u n g ry H o r s e  3 5 2 5 . 0  0 . 6  -0 . 7  3520 . 1  0 . 2  -0 . 3  3520 . 6  35 1 9 . 8  -0 . 2  

.c-- L i b b y  2 3 9 7 . 2  0 . 2  2 397 . 0  2 396 . 0  2 3 95 . 1  

N J u n e  Al  b e n i  Fal l s 2062 . 6  2062 . 7  2062 . 6  2062 . 6  
-' Dwo r s h a k  1 S 9 1 . 3 1 589 . 6  1 588 . 7  1 588 . 8  
I 

G ra n d  C o u l  ee 1 286 . 8  0 . 1  1 286 . 5  1 286 . 3  1 28 5 . 5  
.c-- H u n g ry Ho r s e  3 5 5 1 . 6  0 . 4  -0 . 5  3546 . 3  -0 . 2  3546 . 5  3546 . 6  

L i bby 2445 . 7  0 . 2  2443 . 9  2444 . 6  2 444 . 2  

J u l y Al b e n i Fal l s 2 0 6 2 . S  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 9 3 . 4  1 590 . 3  1 588 . 6  1 589 . 4  
G ra n d  C o u l ee 1 2 9 0 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3 5 5 3 . 9  0 . 1  3547 . 0  3546 . 2  3547 . 0  
L i b by 2455 . 4  2453 . 7  245 3 . 7  2453 . 6  

A u g u s t  1 - 1 5 Al b e n i Fal l s 2 0 6 2 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 92 . 6  1 588 . 1  1 586 . 6  1 58 7 . 1  
G r a n d  C o u l e e  1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3 5 5 3 . 2  3544 . 9  3543 . 8  3543 . 9  
L i b b y  2455 . 5  2453 . 4  245 3 . 1 2452 . 8  

A u g u s t  1 6- 3 1  Al  b e n i Fal l s 2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 59 1 . 3  1 58 5 . 4  1 584 . 5  1 584 . 6  
G ra n d  C o u l e e  1 2 9 0 . 0  1 290 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3 5 5 2 . 3  3542 . 6  3 54 1 . 6  3 54 1 . 0  
L i b b y  2455 . 5  2453 . 3  2453 . 0  2452 . 6  

P R  = P ro p o s e d  F o rm u l a Al l o c a t i o n 
H F  = H y d ro-F i r s t  Fo rmu l a Al l o c a t i o n 
- I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i c a l l y  s i gn i f i c a n t  o r  i s  l e s s  t h a n  0 . 1  f t .  
- A n e ga t i v e  n umb e r  i n d i c a t e s  a l ow e r  e l evat i o n t h an t h e  b a s e  con d i t i o n .  

( V S6-PG- 1 3 1 5 I )  



Tabl e 4 . 2 . 4  

E F F E C T S  O F  FORMULA A L LOCAT I ON ON R E SERVO I R  E L EVA T I ON S  ( F E E T )  

A s s um i n g  Max i mum Cap a c i ty  a n d  A s s u red  D e l i v e ry 

1 988 1 993 1 99!;l 2 0 0 3  
E l e v a t i o n E l e v a t i o n E l e v a t i o n El e v at i o n 

E l evgt i Qn D i f fe ren ces E l ev at i Qn D i  f f e r e n ces E l evgt i Qn D i  f f e ren!:;es E l evat i Qn D i  f f e ren\:es 
Mon t h  P ro i e c t  P re- l A P  ---.E.L .J:iL P re- l A P  ---.E.L .J:iL P re- l A P  ---.E.L .J:iL P re- l A P  ---.E.L .J:iL 

S e p t e m b e r  A l  be n i  Fal l s 2 0 6 1 . 0  2060 . 7  2 0 6 0 . 8  2060 . 9  
Dwo r s h a k  1 5 74 . 8  0 . 2  -0 . 2  1 566 . 9  0 . 3  -0 . 3  1 56 5 . 0  1 57 0 . 2  
G r a n d  C o u l e e  1 288 . 3  1 288 . 0  1 288 . 0  1 288 . 2  
H u n g ry H o r s e  3 544 . 4  0 . 4  -0 . 5  3530 . 0  0 . 5  -0 . 5  3 5 2 6 . 8  3534 . 9  
L i b b y  2 4 5 5 . 2  -0 . 1  2450 . 9  0 . 1  -0 . 1  2449 . 9  2452 . 5  

O c t o b e r  Al  b e n i Fal l s 2 0 5 7 . 4  -0 . 2  2 0 5 7 . 3  2 0 5 7 . 3  2 0 5 7 . 4  
Dwo r s h a k  1 5 7 1 . 0  0 . 2  -0 . 6  1 5 63 . 5  0 . 2  -0 . 4  1 5 6 1 . 6  1 566 . 4  
G r a n d  Co u l ee 1 288 . 2  -0 . 1  1 288 . 1  1 288 . 0  1 288 . 2  
H u n g ry H o r s e  3 5 3 5 . 2  - 1 . 2  3 5 2 1 . 5  0 . 5  -0 . 6  3 5 1 8 . 6  0 . 2  3 5 26 . 1 
L i b b y  2450 . 4  -0 . 6  2446 . 4  -0 . 2  2445 . 3  2447 . 8  

-I:' Novemb e r  Al  ben i Fal l s 2 0 5 2 . 6  2052 . 6  2 0 5 2 . 6  2 0 5 2 . 6  
Dwo rs h a k  1 5 5 7 . 2  0 . 2  -0 . 7  1 5 53 . 0  0 . 2  -0 . 3  1 552 . 1  0 . 1  1 554 . 4  N G r a n d  C o u l ee 1 288 . 1  1 288 . 3  1 288 . 2  1 288 . 4  . 
H u n g ry H o r s e  3 5 34 . 3  0 . 4  - 1 . 1  3 52 1 . 1  0 . 3  -0 . 6  3 5 1 8 . 5  3 52 5 . 2  
L i b by 2439 . 6  0 . 4  -0 . 5  

Ul 
2438 . 4  0 . 2  -0 . 2  2437 . 1  2438 . 8  

D e c emb e r  A l ben i Fal l s  2 0 5 2 . 8  0 . 1  2 0 5 3 . 1 0 . 2  2 0 5 3 . 3  2 0 5 3 . 2  
Dwo r s h a k  1 5 5 1 . 4  0 . 2  -0 . 3  1 549 . 6  0 . 3  -0 . 2  1 548 . 5  0 . 1  1 549 . 7  
G r a n d  C o u l e e  1 28 7 . 2  1 287 . 5  0 . 2  1 287 . 5  1 28 7 . 5  
H u n g ry H o r s e  3 524 . 7  1 . 1  -0 . 9  3 5 1 5 . 2  1 . 1  -0 . 8  3 5 1 2 . 0  0 . 3  3 5 1 7 . 6  
L i b b y  2407 . 5  0 . 1  2407 . 9  -0 . 2  2406 . 5  240 7 . 6  

J an u a ry Al b e n i  Fa l l s  2 0 54 . 8  2 0 5 4 . 8  0 . 3  2 0 5 5 . 3  0 . 1  2 0 5 5 . 0  
Dwo r s h a k  1 5 3 0 . 1  0 . 3  1 52 7 . 8  0 . 2 -0 . 1  1 52 7 . 5  1 5 26 . 8  
G ra n d  Co u l e e  1 2 7 7 . 3  0 . 2  1 2 7 7  . 8  0 . 9  -0 . 3  1 278 . 7  0 . 6  -0 . 2  1 2 78 . 5  
H u n g ry H o r s e  3 5 1  <' . 1  1 . 1  -0 . 4  3 5 0 4 . 3  1 . 0 -0 . 5  3 5 0 1 . 9  0 . 8  -0 . 1  3 50 5 . 2  -0 . 1  
L i b b y  2 3 7 2 . 3  0 . 3  -0 . 1  2 3 7 2 . 5  0 . 4  -0 . 1  2 367 . 8  2 3 7 1 . 3  

F e b r u a ry Al be n i  Fal l s  2 0 5 5 . 2  2 0 55 . 1  0 . 1  2 0 5 5 . 7  0 . 1  2 0 5 5 . 4  
Dwo r s h a k  1 50 7 . 5  0 . 2  -0 . 1  1 50 6 . 0  0 . 2  1 5 0 6 . 1 1 5 04 . 0  
G rand  Co u l e e  1 2 60 . 2  0 . 2  -0 . 2  1 2 6 1 . 0  0 . 9  -0 . 2  1 26<' . 8  0 . 6  -0 . 3  1 262 . 0  
H u n g ry H o r s e  3499 . 6  0 . 6  -0 . 5  3 49 1 . 4  0 . 5  -0 . 2  3489 . 2  0 . 5  -0 . 1  3490 . 9  
L i bby 2 3 4 3 . 6  0 . 4  2344 . 1 0 . 2  2 3 3 6 . 3  2 34 1 . 7  

Ma r c h  Al  be n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 4 78 . 7  1 4 78 . 3  1 4 79 . 5  1 47 6 . 3  
G ra n d  Co u l e e  1 2 36 . 3  0 . 3  -0 . 5  1 2 36 . 4  0 . 8  1 2 37 . 5  0 . 5  -0 . 1  1 2 36 . 8  
H u n g ry H o r s e  3486 . 4  0 . 5  -0 . 6  3478 . 0  0 . 6  3476 . 2  0 . 3  -0 . 1  3477 . 2 
L i b b y  2 3 3 6 . 6  0 . 4  <'336 . 5  0 . 1  2 3 2 7 . 9  <' 3 34 . 4  



T ab l e 4 . 2 . 4  ( C o n t i n u e d ) 

1 988 1 9 93 1 998 2 0 0 3  
E l ev a t i on E l e v a t i o n E l e v a t i o n E l ev a t i o n  

E l e v a t i o n D i f fS1 r e n c e s  E l evat i o n D i  f f e ren�es E l evat i Qn D i  f f e re n ce� E l ev�t i o n D i  f f e re n cS1s 
Mon t h  P rojec t P rS1- I A P  � -.tiL P rS1- I A P  � -.tiL P re- l A P  � -.tiL P re- l A P  � -.tiL 

A p r i l 1 - 1 5 Al b e n i F a l l s 2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 488 . 7  1 487 . 6  1 490 . 4  1 486 . 0  
G ra n d  C o u l ee 1 2 34 . 6  0 . 5  -0 . 9  1 2 34 . 0  0 . 8  1 2 3 3 . 9  0 . 6  1 2 3 3 . 7  
H u n g ry H o r s e  3488 . 0  0 . 5  -0 . 6  3479 . 2  0 . 4  -0 . 2  3478 . 1  0 . 3  3479 . 5  
L i b b y  2 3 38 . 9  0 . 4  2337 . 9  0 . 1  2 3 3 0 . 1  2 3 3 6 . 7  

A p r i l 1 6-30 Al be n i  F a l l s  2 0 5 5 . 4  2 0 5 5 . 0  O .  1 2 0 5 5 . 5  20 5 5 . 2  
Dwo r s h a k  1 50 7 . 1  1 5 0 5 . 8  1 50 9 . 3  1 5 04 . 2  
G ra n d  C o u l ee 1 2 3 1 . 8  0 . 2  -0 . 2  1 2 3 1 . 9  0 . 1  1 2 3 1 . 0  1 2 3 1 . 5  
H u n g ry H o r s e  3493 . 3  0 . 7  -0 . 6  3485 . 2  0 . 6  3483 . 5  0 . 3  3485 . 3  
L i b b y  2 347 . 5  0 . 4  2346 . 0  0 . 1  2 3 3 9 . 4  2344 . 9  

May Al ben i F a l l s  2062 . 4  2062 . 4  2062 . 5  2062 . iJ 
Dwo r s h a k  1 5 6 1 . 1  1 5 59 . 9  1 55 9 . 6  1 5 57 . 6  
G ra n d  C o u l ee 1 2 5 3 . 7  0 . 2  1 2 52 . 6  0 . 2  -0 . 2  1 2 5 2 . 5  1 2 5 1 . 3  
H u n g r y H o r s e  3 5 2 5 . 7  0 . 5  -0 . 3  3 5 2 0 . 8  0 . 4 3520 . 3  3 5 1 9 . 2  

.10- L i b b y  2 398 . 9  0 . 2  2397 . 8  2 3 96 . 0  2 3 9 5 . 2  
f\.) 

J u n e  Al b e n i Fal l s  2062 . 6  2062 . 7  2062 . 6  2 0 62 . 6  
Dwo r s h a k  1 5 92 . 1  1 589 . 9  1 588 . 8  1 588 . 9  

C!' G r a n d  C o u l e e  1 2 86 . 6  0 . 1  1 286 . 6  1 286 . 3  1 285 . 6  
H u n g ry H o rs e  3 55 1 . 9  0 . 5  -0 . 2  3546 . 7  3546 . 4  3546 . 3  
L i b b y  2'1 4 6 . 5  0 . 2  2444 . 5  0 . 1  2444 . 5  2444 . 2  

J u l y Al b e n i  Fal l s 2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 93 . 7  1 590 . 2  1 588 . 4  1 589 . 3  
G r a n d  Co u l e e  1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 289 . 9  
H u n g ry H o r s e  3 5 5 3 . 6  0 . 4  3547 . 4  3546 . 1 3546 . 9  
L i b b y  2456 . 1  0 . 2  2454 . 2  2453 . 6  2453 . 6  

A u g u s t  1 - 1 5 Al be n i  Fal l s 2062 . 5  2062 . 5  2 0 62 . 5  2062 . 5  
Dwo r s h a k  1 592 . 2  0 . 2  1 587 . 6  1 586 . 1 1 586 . 7  
G ra n d  Co u l e e  1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 89 . 9  
H u n g ry H o r s e  3 5 5 1 . 9  0 . 4  3544 . 8  3543 . 4  3 543 . 6  
L i b b y  2456 . 0  0 . 2  2453 . 6  2452 . 8  2452 . 6  

Augu s t  1 6-3 1 Al b e n i  F a l l s 2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 90 . 5  0 . 3  1 584 . 8  1 583 . 9  1 58 3 . 9  
G r a n d  Co u l e e  1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o rs e  3 5 5 0 . 3  0 . 5  3 54 1 . 8  3 540 . 6  3540 . 0  
L i b b y  2455 . 9  0 . 2  2453 . 5  2452 . 7  2452 . 2  

P R  = P ro p o s e d  F o rmul a Al l o c a t i o n 
HF = Hyd ro-F i r s t  Fo rmul a Al l o c a t i o n 
- I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o l  s t a t i s t i c a l l y  s i gn i f i c a n t  o r  i s  l e s s  t h a n  0 . 1 f t .  
- A n e ga t i v e  n u mb e r  i n d i c a t e s  a l ower  el e v a t i o n t h a n  t h e  b a s e  c o n d i t i o n .  

( V S6-PG-1 3 1 5 I )  



T a b l e 4 . 2 . 5  

E F F E C T S  O F  LONG-TERM F I RM CONTRACTS ON R E S E RVO I R  E L EVAT I ON S  ( F E E T ) 

A s s um i n g  P roposed  F o rm u l a A l l o c a t i on a n d  Ex i s t i n g Capa c i t y  

1 988 1 993 1 998 2QQ3 
E l gv a t i Qn D i f f e rgn c e s  E l gv at i Qn D i f fe ren!:;e� E l evS!t i Qn D i f fe ren�es E l ev at i Qn D i f fe rgn�es 

Mo n t h  P ro iect E x i s t i nq .-El:L � Ex i s t i ng .-El:L � E x i s t i ng .-El:L � Ex i st i ng .-El:L � 
Sep t em b e r  A l be n i  F a l l s  2060 . 9  2060 . 8  2060 . 8  206 1 . 0  -0 . 2  

Dwo rs h a k  1 5 7 5 . 8  - 1 . 2  -0 . 7  1 5 68 . 5  -2 . 5  - 1 . 5  1 56 7 . 6  - 1 . 9  -2 . 3  1 5 7 1 . 8  - 1 . 8  - 1 . 4  
G ra n d  C o u l ee 1 288 . 3  1 288 . 0  1 288 . 0  1 288 . 3  -0 . 2  -0 . 1  
H u n g ry H o r s e  3546 . 1  -2 . 1  - 1 . 3  3 5 3 3 . 0  -4 . 0  -2 . 3  3530 . 8  -2 . 9  -3 . 5  3537 . 5  -2 . 6  -2 . 1  
L i b b y  2455 . 3  -0 . 4  24 5 1 . 8  - 1 . 4  -0 . 8  245 1 . 3  - 1 . 0  - 1 . 2  2453 . 2  -0 . 8  -0 . 6  

O c t o b e r  Al  b e n i  F a l l s 20 5 7 . 4  2 0 5 7 . 2  2 0 5 7 . 4  -0 . 1  2 0 5 7 . 6  -0 . 2  
Dwo r s h a k  1 5 7 1 . 9  - 1 . 0  -0 . 7  1 56 5 . 1  -2 . 8  - 1 . 4  1 5 64 . 4  -2 . 2  -2 . 6  1 5 68 . 2  -2 . 0  - 1 . 5  
G r a n d  Co u l ee 1 288 . 2  1 288 . 0  1 288 . 1 1 288 . 3  -0 . 1  
H u n g ry H o rs e  3 5 3 7 . 0  -2 . 0  - 1 . 6  3 5 24 . 3  -4 . 8  -2 . 2  3 5 2 3 . 2  -3 . 7  -4 . 1  3529 . 6  -3 . 9  -2 . 8  
L i b b y  2448 . 1  1 . 1 2 . 4  2447 . 4  -2 . 3  -0 . 9  2447 . 6  -2 . 2  - 2 . 1  2449 . 5  - 1 . 9  - 1 . 4  

November  A l  be n i  Fal l s 2 0 5 2 . 6  2 0 5 2 . 6  2 0 5 2 . 6  2 0 5 2 . 6  
-'" Dwo r s h a k  1 5 57 . 5  1 55 3 . 4  - 1 . 5  -0 . 4  1 5 54 . 0  - 1 . 4  - 1 . 6  1 55 5 . 6  - 1 . 4  -0 . 9  
[\J G ra n d  C o u l ee 1 288 . 2  1 288 . 2  -0 . 1  0 . 1  1 288 . 2  1 288 . 4  -0 . 1  

H u n g ry H o r s e  3 5 36 . 1  - 1 . 9  - 1 . 4  3 5 2 3 . 7  -4 . 8  -2 . 0  3 52 3 . 0  - 3 . 5  -4 . 0  3 5 28 . 7  -3 . 9  -2 . 8  
L i b b y  2435 . 9  2 . 4  4 . 1  2437 . 3  -0 . 8  1 . 1  2438 . 3  - 1 . 1  - 1 . 0  2439 . 5  - 1 . 0  -0 . 5  

--..l De cembe r A l be n i  F al l s  2 0 5 2 . 8  0 . 1  2 0 5 3 . 2  0 . 1  2 0 5 3 . 3  -0 . 1  2053 . 1  
Dwo r s h a k  1 546 . 3  3 . 8  5 . 2  1 549 . 5  -0 . 7  1 549 . 6  - 1 . 0  -0 . 9  1 5 50 . 1  -0 . 6  -0 . 2  
G ra n d  C o u l ee 1 28 7 . 2  1 287 . 5  1 287 . 6  -0 . 1  1 287 . 4  
H u n g ry Ho rse  3 5 2 5 . 2  35 1 6 . 6  -3 . 6  35 1 5 . 8  -3 . 7  -3 . 3  3520 . 5  -3 . 8  -2 . 0  
L i b b y  2400 . 9  4 . 0  6 . 7  2406 . 7  1 . 2 2407 . 0  -0 . 7  -0 . 3  240 7 . 8  -0 . 4  

J a n u a ry Al b e n i  F a l l s 2054 . 2  0 . 4 0 . 7  2054 . 8  0 . 1  2 0 5 5 . 3  -0 . 1  2055 . 0  
Dwo r s h a k  1 5 2 6 . 2  3 . 0  4 . 3  1 5 2 7 . 1  0 . 9  1 528 . 2  -0 . 5  -0 . 4  1 5 27 . 0  -0 . 2  
G r a n d  C o u l  ee 1 2 7 5 . 3  1 . 4 2 . 2  1 2 7 7 . 7  0 . 6  1 2 78 . 7  -0 . 4  -0 . 1  1 2 78 . 5  -0 . 3  0 . 1  
H u n g ry H o r s e  3508 . 8  2 . 0  4 . 4  3 5 0 4 . 5  -2 . 0  3504 . 3  -2 . 4  -2 . 0  3 5 0 6 . 8  -2 . 4  - 1 . 0  
L i b b y  2365 . 8  4 . 2  6 . 8  2 3 7 1 . 2  1 . 6 2368 . 0  -0 . 6  2 3 7 1 . 6  -0 . 3  

F e b r u a ry Al b e n i F a l l s 2 0 54 . 9  0 . 2  0 . 4  2 0 5 5 . 1  2055 . 8  2055 . 4  
Dwo r s h a k  1 5 0 4 . 2  2 . 5  3 . 5  1 5 0 5 . 0  0 . 5  1 . 2 1 5 0 6 . 4  -0 . 3  1 5 04 . 0  
G ra n d  C o u l ee 1 2 58 . 2  1 . 1  2 . 2  1 2 60 . 9  0 . 5  1 26 2 . 9  -0 . 5  -0 . 2  1 2 62 . 1  -0 . 3  0 . 2  
H u n g ry H o r s e  3496 . 9  1 . 7 3 . 3  3490 . 9  1 . 0 3490 . 8  - 1 . 2  - 1 . 3  3 4 9 1 . 9  - 1 . 3  -0 . 5  
L i b b y  2 3 40 . 1  2 . 3  3 . 9  2342 . 8  0 . 8 1 . 6 2 3 3 6 . 5  -0 . 2  2 3 4 1 . 5  

Ma r c h  Al  b e n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2055 . 6  2055 . 6  
Dwo r s h a k  1 4 7 7  . 4  1 . 1  1 . 4 1 4 7 7 . 7  0 . 5  0 . 8 1 47 9 . 5  0 . 2 1 4 7 6 . 1  
G r a n d  Co u l ee 1 2 3 5 . 9  0 . 7  1 2 36 . 2  0 . 5  1 . 0 1 2 3 7 . 7  -0 . 4  1 2 3 6 . 9  0 . 7  
H u n g ry Ho r s e  3485 . 1  1 . 8 3477 . 4  1 . 4 3477 . 1  3478 . 3  - 1 . 0  
L i b b y  2 3 5 3 . 5  2 . 1  3 . 4  2 3 3 5 . 0  0 . 9  1 . 6 2 328 . 0  -0 . 2  2334 . 2. 



T a b l e 4 . 2 . 5  ( Co n t i n u e d ) 

-�--- 1 99 3  1 9 98 2 0 0 3  
E l ev a t i o n D i f f�r�n c e s  E l  eva!;iQQ D i f f�ren c e� E l e v a t i o n D i f f e re n c e s  E l ev a t i o n D i f f e r e n c e s  

Mo n t h  P rQj e c t  killin_9._ -..D.1_ --..6.12-.. E x i s t i ng -..I!1-.. -..8� E x i s t i ng -..I!1-.. --..6.12-.. E x i s t i ng -..I!1-.. �-

Ap r i l 1 - 1 5  A l  ben i Fal l s 2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 487 . 6  0 . 9  1 . 1  1 487 . 1  0 . 5  0 . 6  1 490 . 5  1 485 . 7  
G ra n d  Co u l ee 1 2 34 . 6  -0 . 5  0 . 5  1 2 3 3 . 9  0 . 3  0 . 9  1 2 34 . 5  -0 . 7  -0 . 3  1 2 34 . 4  0 . 7  
H u n g ry H o r s e  3486 . 7  1 . 8 3478 . G  1 . 2 3478 . 8  3480 . 6  -0 . 9  
L i bby 2 3 3 5 . 8  2 . 1  3 . 5  2 3 3 6 . 4  1 . 1  1 . 7 2 3 3 0 . 3  -0 . 2  2 3 3 6 . 4  0 . 3  

A p r i  1 1 6-30  Al  ben i Fal l s 2 0 5 5 . 4  2 0 5 5 . 1  2 0 5 5 . 6  2 0 5 5 . 4  
Dwo r s h a k  1 5 0 6 . 1 0 . 8  1 . 0 1 5 0 5 . 5  0 . 4  0 . 4  1 5 0 9 . 5  - 0 . 2  1 5 0 3 . 9  
G ra n d  C o u l ee 1 2 3 2 . 1  1 2 3 1 . 4  0 . 5  0 . 5  1 2 30 . 8  0 . 1  1 2 3 1 . 3  0 . 1  0 . 3  
H u n g ry H o r s e  3",93 . 2  3484 . 7  1 . 2 3",84 . 0  3486 . 3  -0 . 8  
L i bby 2344 . 7  2 . 0  3 . 2  2344 . 6  1 . 0 1 . 5 2 3 3 9 . 5  -0 . 2  2 3 44 . 7  0 . 3  

May Al  ben i Fal l s 2062 . 5  2062 . 4  2062 . 5  2062 . 4  
Dwo r s h a k  1 56 0 . 1  0 . 8 1 . 0 1 5 59 . 6  0 . 4  0 . 4 1 5 59 . 8  -0 . 2  1 5 5 7 . 5  
G ra n d  C o u l  ee 1 2 5 4 . 2  1 2 5 1 . 9  0 . 6  0 . 7  1 2 52 . 4  1 2 5 1  . 1  0 . 2  0 . 3  
H u n g ry H o r s e  3 5 2 5 . 6  3 5 2 0 . 3  0 . 9  3 5 2 0 . 6  0 . 3  35 1 9 . 7  -0 . 5  
L i bby 2397 . 4  1 . 2 1 . 7 2397 . 0  0 . 7  1 . 0 2396 . 0  2 3 95 . 1 

-'" 

r\) J u n e  Al b e n i  F al l s  2062 . 6  2062 . 7  2062 . 6  2062 . 6  
Dwo r s h a k  1 5 9 1 . 3  0 . 7  0 . 8  1 589 . 6  0 . 3  0 . 4  1 588 . 7  -0 . 1  1 588 . 8  0 . 1  
G r a n d  Co u l e e 1 28 6 . 9  -0 . 2  -0 . 1  1 2 86 . 5  1 286 . 3  1 285 . 5  

OJ H u n g ry H o r s e  3 5 5 2 . 0  3 546 . 4  0 . 7  3 546 . 5  3546 . 6  -0 . 4  
L i bby 2445 . 9  0 . 5  0 . 8  2444 . 0  0 . 4  0 . 6  2444 . 6  2444 . 1 

J u l y  A l  b e n i  Fal l s 2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 93 . 4  0 . 5  1 5 90 . 2  1 588 . 6  -0 . 4  1 58 9 . 3  -0 . 2  
G ra n d  C a u l  ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 290 . 0  
H u n g r y  H o r s e  3 5 54 . 1 3 54 7 . 0  0 . 7  3 546 . 2  3 547 . 0  -0 . 3  
L i bby 245 5 . 5  0 . 6  0 . 8  2453 . 7  0 . 6  0 . 5  2453 . 7  - 0 . 2  2453 . 6  

A u g u s t  1 - 1 5  A l  b e n i  Fal l s 2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 92 . 5  1 587 . 9  1 586 . 6  -0 . 5  -0 . 3  1 58 7 . 1  -0 . 4  -0 . 3  
G ra n d  Co u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3 5 5 3 . 4  - 1 . 0  - 1 . 1  3 544 . 8  3 5 4 3 . 8  3 54 3 . 9  -0 . 5  
L i bby 2455 . 5  0 . 5  0 . 6  2453 . 4  0 . 4  0 . 3  2453 . 1  -0 . 4  -0 . 2  2452 . 8  -0 . '"  -0 . 3  

A u g u s t  1 6-3 1 Al ben i Fal l s  2 0 6 2 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 9 1 . 3  -0 . 6  -0 . 5  1 58 5 . 4  -0 . 4  1 584 . 5  -0 . 6  -0 . 5  1 584 . 6  -0 . 6  -0 . 5  
G r a n d  Co u l e e  1 290 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3552 . 4  -0 . 6  - 1 . 7  3542 . 6  3 54 1 . 6  -0 . 8  -0 . 6  3 5 4 1 . 0  - 1 . 1  -0 . 7  
L i bby 2455 . 5  0 . 4 0 . 5  2453 . 3  0 . 4  2453 . 0  -0 . 4  -0 . 2  2452 . 6  -0 . 5  -0 . 4  

Ex i s t i n g = E x i s t i ng C o n t ra c t s  
FM = F e d e ral Ma r k e t i n g 
AD = A s s u re d  D e l i v e r y  
- I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i c a l l y  s i gn i f i c an t o r  i s  l e s s  t h a n  0 . 1  f t . 
- A negat i v e n umbe r i n d i c a t e s  a l owe r el ev a t i on  t h a n  t h e  b a s e  c o n d i t i o n .  

( V S 6-PG- 1 3 1 5  I )  



Mon t h  P r o i e c t  

S e p t embe r Al b e n i  F a l l s 
Dwo r s h a k  
G r a n d  Co u l ee 
H u n g ry H o r s e  
L i b b y  

O c t o b e r  A l  be n i  Fal l s 
Dwo r s h a k  
G r a n d  Co u l ee 
H u n g ry H o r s e  
L i b b y  

Novem b e r  Al b e n i  F al l s  
-l> Dwo r s h a k  
f\J G r a n d  Co u l ee 

H u n g ry H o r s e  
L i b b y  

'£J 
D e c embe r Al b e n i Fal l s  

Dwo r s h a k  
G r a n d  Co u l ee 
H u n g ry H o r s e  
L i b b y  

J a n u a ry Al b e n i  Fal l s  
Dwo r s h a k  
G r a n d  Co u l ee 
H u n g ry H o r s e  
L i b b y  

F e b r u a ry Al b e n i  F a l l s  
Dwo r s h a k  
G r a n d  C o u l e e  
H u n g ry H o r s e  
L i b b y  

M a r c h  Al be n i  F a l l s 
Dwo r s h a k  
G r a n d  C o u l e e  
H u n g r y H o r s e  
L i b b y  

Tabl e 4 . 2 . 6  

E F F E C T S  O F  LONG-TERM F I RM CONTRACTS ON R E S E R VO I R  E L EVAT I ON S  ( F E E T ) 

As s u m i n g  P roposed  F o rmu l a Al l o c a t i o n a n d  Max i mum Capac i t y 

1 988 1 993 1 298 
E l evat i o n  D i  f f e re n c e s  E l evi!t i Qn D i  f fe re n c e s  E l evat i Qn D i  f f e r e n ce� 
E x i s t i n q  -.U:L -.-AlL E x i s t i ng 

2 0 6 0 . 9  2060 . 8  
1 5 7 5 . 8  - 1 . 2  -0 . 7  1 568 . 5  
1 288 . 3  1 288 . 0  
3 5 46 . 1  -2 . 1  - 1 . 3  3532 . 7  
2455 . 3  -0 . 4  245 1 . 7  

2 0 5 7 . 4  2057 . 2  
1 5 7 1 . 9  - 1 . 0  0 . 7  1 564 . 9  
1 2 88 . 2  1 288 . 0  
3 5 3 7 . 0  -2 . 0  - 1 . 6  352 4 . 1 
2448 . 1  1 . 1  2 . 4  2447 . 3  

2 0 5 2 . 6  2052 . 6  
1 5 5 7 . 5  1 5 5 3 . 4  
1 288 . 2  1 288 . 3  
3 5 36 . 1  - 1 . 9  - 1 . 4  3 5 2 3 . 3  
2 4 3 5 . 9  2 . 4  4 . 1 2437 . 8  

2 0 5 2 . 8  0 . 1  2 0 5 3 . 2  
1 546 . 3  3 . 8  5 . 2  1 549 . 5  
1 287 . 2  1 287 . 5  
3 5 2 5 . 2  35 1 6 . 2  
2 400 . 9  4 . 0  6 . 7  2406 . 7  

2 0 5 4 . 2  0 . 4  0 . 7  2 0 5 5 . 0  
1 5 26 . 2  3 . 0  4 . 3  1 527 . 0  
1 2 7 5 . 3  1 . 4 2 . 2  1 2 78 . 3  
3508 . 8  2 . 0  4 . 4  3504 . 5  
2365 . 8  4 . 2  6 . 8  2 3 7 1  . 1  

2 0 5 4 . 9  0 . 2  0 . 4  2 0 5 5 . 2  
1 504 . 2  2 . 5  3 . 5  1 504 . 9  
1 2 58 . 2  1 . 1  2 . 2  1 26 1 . 4  
3496 . 9  1 . 7 3 . 3  3490 . 9  
2 3 40 . 1  2 . 3  3 . 9  2342 . 8  

2 0 5 5 . 6  2 0 5 5 . 6  
1 47 7  . 4  1 . 1  1 . 4 1 47 7 . 7  
1 23 5 . 9  0 . 7  1 2 36 . 7  
3485 . 1  1 . 8 3477 . 2  
2 3 3 3 . 5  2 . 1  3 . 4  2 3 3 5 . 0  

-.U:L 

-2 . 2  

-3 . 7  
- 1 . 2  

-2 . 3  

4 .) - . J  

-2 . 2  

- 1 . 1  
-0 . 2  
-4 . 3  
-0 . 9  

-0 . 8  

-3 . 4  

-2 . 2  

0 . 5  
-0 . 3  
-0 . 9  

0 . 6  

0 . 5  
-

0 . 8  

-.-AlL 

- 1 . 2  

-2 . 2  
-0 . 7  

- 1 . 2  

-2 . 0  
-0 . 9  

- 1 . 9  
0 . 7  

1 . 2 

1 . 1  
0 . 4  

1 . 8 

1 . 3 
0 . 5  
1 . 1  
1 . 5 

0 . 8 
0 . 5  
1 . 4 
1 . 6 

E x i s t i ng -.U:L -.-AlL 
2060 . 8  
1 5 67 . 5  - 1 . 7  -2 . 4  
1 288 . 0  
3530 . 6  -2 . 8  -3 . 6  
2 45 1 . 2  -0 . 9  - 1 . 3  

2 0 5 7 . 4  
1 56 4 . 2  -2 . 1  -2 . 6  
1 288 . 1 
3 52 2 . 9  -3 . 5  -4 . 1  
2447 . 4  -2 . 1  -2 . 1  

2 0 5 2 . 6  
1 5 53 . 8  - 1 . 2  - 1 . 6  
1 288 . 2  -0 . 1  
3522 . 7  -3 . 5  -4 . 1  
2438 . 2  - 1 . 1  - 1 . 1  

2 0 5 3 . 3  
1 549 . 5  -0 . 8  -0 . 9  
1 287 . 6  
3 5 1 5 . 5  -3 . 4  -3 . 2  
2406 . 9  -0 . 7  -0 . 4  

2 0 5 5 . 3  0 . 1  
1 528 . 1  -0 . 5  -0 . 5  
1 2 78 . 7  -0 . 3  0 . 6  
3504 . 0  -2 . 1  - 1 . 4  
2367 . 9  -0 . 6  

2 0 5 5 . 7  0 . 1  
1 5 0 6 . 3  -0 . 3  -0 . 2  
1 262 . 8  -0 . 4  0 . 6  
3490 . 5  - 1 . 0  -0 . 8  
2336 . 3  -0 . 2  

2 0 5 5 . 6  
1 4 79 . 4  
1 2 3 7 . 4  0 . 6  
3476 . 7  
2 3 2 7 . 9  

2QQ3 
E l ev a t i Qn D i f fe ren!:es 
Ex i s t i ng -.U:L -.-AlL 

2 0 6 1 . 0  -0 . 2  -0 . 1  
1 5 7 1 . 7  - 1 . 9  - 1 . 5  
1 288 . 3  -0 . 2  -0 . 1  
3 5 3 7 . 1  -2 . 6  -2 . 2  
2453 . 2  -0 . 8  -0 . 7  

2 0 5 7 . 5  -0 . 2  -0 . 1  
1 5 68 . 0  -2 . 1  - 1 . 6  
1 288 . 3  -0 . 1  
3 52 9 . 0  -3 . 9  -2 . 9  
2449 . 2  -2 . 0  - 1 . 5  

2 0 5 2 . 6  
1 55 5 . 4  - 1 . 5  - 1 . 0  
1 2 88 . 4  -0 . 1  
3528 . 1  -4 . 0  -3 . 0  
2439 . 4  - 1 . 2  -0 . 7  

2 0 5 3 . 1 
1 5 5 0 . 0  -0 . 7  -0 . 3  
1 287 . 4  
35 1 9 . 9  -4 . 0  -2 . 4  
2 4 0 7 . 7  -0 . 6  

2 0 5 5 . 0  
1 52 7 . 0  -0 . 5  
1 2 78 . 4  -0 . 3  
3506 . 2  -2 . 4  - 1 . 1  
2 3 7 1 . 4  -0 . 5  

2 0 5 5 . 4  
1 504 . 0  -0 . 3  
1 2 6 1 . 9  -0 . 3  0 . 1  
3 4 9 1 . 6  - 1 . 3  -0 . 8  
2 3 4 1 . 5  

2 0 5 5 . 6  
1 4 76 . 2  
1 2 36 . 3  0 . 5  
3477  . 8  - 1 . 1  -0 . 6  
2 3 3 4 . 2  



Tabl e 4 . 2 . 6  ( Con t i n u e d ) 

1 988 1 99 3  1 998 2 0 0 3  
E l f,'v a t i o n D i  f ff,' r e n c e� fle� D i  f f e ren�es  E l ev a t i Qn D i  f ff,' r e n c e s  lliylliQ.n D i  f f e re n c e s  

Month P roje� E x i s t i ng -1lL _AlL E x i s t i ng -1lL -AlL �ill9- -1lL -AlL E x i st i ng -1lL ..AQ..-

A p r i  1 1 - 1 5  A l b e n i F a l l s  2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 48 7 . 6  0 . 9  1 . 1  1 48 7 . 1  0 . 4  0 . 5  1 4 90 . 5  -0 . 2  1 48 5 . 8  
G ra n d  C o u 'l ee 1 234 . 6  -0 . 5  0 . 5  1 2 34 . 1  0 . 7  1 2 3 3 . 8  0 . 8  1 2 3 3 . 4  0 . 4  
H u n g ry H o r s e  3486 . 7  1 . 8 3478 . 4  1 . 3 3478 . 4  3480 . 1  - 1 . 0  -0 . 6  
L i b b y  2 3 3 5 . 8  2 . 1  3 . 5  2 3 3 6 . 4  0 . 9  1 . 6 2 3 3 0 . 2  2 3 3 6 . 5  

Ap r i  1 1 6-30 Al  b e n i F a l l s 2 0 5 5 . 4  2 0 55 . 1  2 0 5 5 . 5  2 0 5 5 . 2  
Dwo r s h a k  1 50 6 . 1  0 . 8  1 . 0 1 50 5 . 5  0 . 3  0 . 4  1 5 0 9 . 5  -0 . 3  -0 . 2  1 50 3 . 9  
G r a n d  Co u l ee 1 2 3 2 .  1 1 2 3 1 . 5  0 . 4  0 . 5  1 2 3 0 . 8  0 . 2  1 2 3 1 . 3  0 . 1  0 . 3  
H u n g ry H o r s e  3493 . 2  3484 . 7  1 . 2 3483 . 6  3485 . 8  -0 . 8  -0 . 5  
L i b by 2344 . 7  2 . 0  3 . 2  2 3 44 . 7  0 . 8  1 . 5 2 3 3 9 . 4  2344 . 7  

May Al  b e n i F a l l s 2 0 6 2 . 5  2 0 6 2 . 4  2 0 6 2 . 5  2 0 6 2 . 4  
Dwo r s h a k  1 5 60 . 1  0 . 8  1 . 0 1 5 59 . 6  0 . 3  0 . 4  1 5 5 9 . 8  -0 . 3  1 5 5 7 . 5  
G ra n d  Co u l e e 1 2 54 . 2  1 2 5 2 . 3  0 . 5  0 . 5  1 2 5 2 . 4  0 . 1 1 2 50 . 9  0 . 2  0 . 3  
H u n g ry H o r s e  3 5 2 5 . 6  3 5 2 0 . 3  0 . 8  3520 . 4  3 5 1 9 . 5  -0 . 5  -0 . '4 
L i b b y  2 3 9 7 . 4  1 . 2 1 . 7 2 3 9 7 . 0  0 . 6  0 . 9  2 3 96 . 0  2 3 9 5 . 1 

.r:--

!"\) J u n e  A l b e n i  F al l s  2 0 6 2 . 6  2 0 6 2 . 7  2 0 6 2 . 6  2 0 6 2 . 6  
Dwo r s h a k  1 5 9 1 . 3  0 . 7  0 . 8 1 58 9 . 6  0 . 3  1 588 . 7  -0 . 2  1 588 . 8  0 . 1  

I G ra n d  C o u l ee 1 286 . 9  -0 . 2  -0 . 1  1 286 . 6  1 286 . 2  1 28 5 . 5  
rv H u n g ry Ho rse  3552 . 0  3546 . 3  3546 . 4  3 546 . 5  -0 . 4  
0 L i b b y  2445 . 9  0 . 5  0 . 8  2444 . 0  0 . 3  0 . 6  2444 . 6  2 '444 . 2  

J u l y Al b e n i F a l l s 2 0 6 2 . 5  2 0 6 2 . 5  2 0 6 2 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 59 3 . 4  0 . 5  1 590 . 2  1 588 . 6  -0 . 4  -0 . 1  1 5 89 . 4  -0 . 2  
G r a n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 28 9 . 9  1 289 . 9  
H u n g r y H o r s e  3 5 54 . I 3 54 7 . 0  3546 . 1  3547 . 0  -0 . 4  
L i bby 2455 . 5  0 . 6  0 . 8 2453 . 7  0 . 5  0 . 6  2 4 5 3 . 6  -0 . 1  2 4 5 3 . 6  

A u g u s t  1 - 1 5  A l  be n i  F a l l s 2062 . 5  2062 . 5  2062 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 59 2 . 5  1 588 . 0  -0 . 3  1 58 6 . 5  -0 . 6  -0 . 4  1 587 . 0  -0 . 5  -0 . 3  
G r a n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 28 9 . 9  1 28 9 . 9  
H u n g ry Ho rse  3 5 5 3 . 4  - 1 . 0  - 1 . 1  3544 . 7  3 5 4 3 . 6  -0 . 5  3543 . 9  -0 . 7  -0 . 3  
L i bby 2455 . 5  0 . 5  0 . 6  2 4 5 3 . 3  0 . 4  0 . 4  2 4 5 3 . 1  -0 . 4  -0 . 2  2 4 5 2 . 8  -0 . 4  -0 . :� 

A u g u s t  1 6-3 1 A l b e n i F al l s  2 0 6 2 . 5  2 0 6 2 . 5  2 0 6 2 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 5 9 1 . 3  -0 . 6  -0 . 5  1 58 5 . 3  -0 . 5  1 584 . 3  -0 . 7  -0 . 5  1 584 . 5  -0 . 7  -0 . 5  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 2 89 . 9  1 2 90 . 0  
H u n g ry Ho rse  3 5 5 2 . 4  - 1 . 6  - 1 . 7  3542 . 4  3 54 1 . 3  -0 . 9  -0 . 7  3540 . 9  - 1 . 2  -0 . 9  
L i bby 2455 . 5  0 . 4  0 . 5  2453 . 2  0 . 3  0 . 3  2452 . 9  -0 . 4  -0 . 3  2452 . 6  -0 . 5  -O . t! 

E x i s t i n g = E x i s t i n g C o n t rac t s  
F M  = Fed e ra l  M a r k e t i n g  
A D  = A s s u red  D e l i v e ry 
- I n d i c a t e s  a d i  f f e re n c e  wh i c h i s  n o t  s t a t i s t i c al l y  s i g n i f i c a n t  o r  i s  l e s s  t h a n  0 . 1  f t . 
- A negat i v e n um b e r  i n d i c a t e s  a l owe r el e v a t i o n t h a n  t h e  b a s e  c o n d i t i o n .  

( V S6-PG- 1 3 1 5 I ) 



Tab l e  4 . 2 . 7  

EFFECTS OF INTERTI E  CAPAC I TY ON OVERGENERATION 

Ass uming Proposed  Formula Al l ocat ion and Exi s t ing C ontra c t s  

Exi s t ing 
Ca2ac ity DC U2grade Maximum Ca2ac i ty 

S2i l l  ( MW )  Spi l l  ( MW )  Change (MW )  S2i l l  ( MW )  Change (MW )  

Septembe r  0 0 0 0 0 

Oc tober 0 0 0 0 0 

November  0 0 0 0 0 

December  0 . 3  0 -0 . 3  0 -0 . 3  

January 1 4 . 5  2 . 6  -1 1 . 9 0 -14 . 5  

February 3 7 . 2  4 . 5  -3 2 . 7 0 -3 7 . 2  

Mar c h  28 7 . 1  1 1 6 . 8  - 1 70 . 3  6 . 7  -280 . 4  

Apri l  25 1 . 7  8 6 . 4  - 1 6 5 . 3  2 . 2  -249 . 5  

May 946 . 9  5 0 2 . 7  -444 . 2  1 20 . 6  -8 26 . 3  

June 1 3 29 . 2  8 6 8 . 6  -46 0 . 6  4 1 3 . 7  - 9 1 5 . 5  

July 460 . 9  1 6 1 . 4  -299 . 5  1 2 . 5  -448 . 4  

Augus t 0 . 1  0 -0 . 1  0 -0 . 1  

Average 2 7 7 . 3  1 45 . 2  - 1 3 2 . 1 46 . 3  - 2 3 1 . 0 

( V S 6 -P G-1 3 1 5 I ) 

4 . 2 . 1 - 2 1  



Ta b l e 4 . 2 . 8a 

E F F E C T S  O F  MAX I MUM CAPAC I T Y ON R E SE R VO I R  E L EVAT I O N S  ( fe e t ) 

A s s um i n g  P roposed  F o rmu l a  Al l o c a t i o n and  E x i s t i n g  Co n t ra c t s  
w i t h  Low N o r t hwe s t  Load s 

1 99 3  1 998 2 0 0 3  
El e v a t i on C h a n g e s  i n  E l eva t i o n C h a n g e s  i n  E l evat i o n C h a n g e s  i ll 
a t  Ex i s t i n g E l ev a t i o n a t  a t  Ex i s t i n g E l evat i o n a t  a t  E x i s t i n g E l e va t i o n  at  

Mo n t h  P roject Capa c i ty Max i mum Capa c i ty Capac i ty MiJ,x i mum CiJ,pac i ty Capa c i ty _ Max i mum Capac i ty 

S e p t em b e r Al b e n i Fal l s 2060 . 8  2 0 60 . 8  -0 . 1  2060 . 9  -0 . 1  
Dwo r s h a k  1 56 7 . 7  -0 . 8  1 56 7 . 5  -0 . 6  1 5 7 1 . 4  -0 . 7  
G r a n d  C o u l ee 1 288 . 0  -0 . 2  1 288 . 0  -0 . 2  1 288 . 2  -0 . 2  
H u n g ry H o r s e  3 5 :jO . 8  - 1 . 3 3 5 3 0 . 1  - 1 . 3  3 5 3 7 . 1  -0 . 9  
L i b b y  2450 . 4  -0 . 5  2450 . 5  -0 . 3  2 4 5 2 . 9  -0 . 2  

O c t o b e r  Al  b e n i Fal l s 2 0 5 7 . 3  -0 . 2  2 0 5 7 . 6  -0 . 5  2 0 5 7 . 5  -0 . 2  
Dwo r s h a k  1 563 . 7  - 1 . 1  1 564 . 3  - 1 . 5  1 56 7 . 4  -0 . 8  
G r a n d  C o u l ee 1 288 . 0  -0 . 2  1 288 . 2  -0 . 4  1 288 . 3  -0 . 1  
H u n g ry H o r s e  3 5 2 0 . 9  - 1 . 9  3 5 2 1 . 9  -2 . 7  3 5 2 7 . 6  - 1 . 3 
L i b b y  2444 . 4  -0 . 9  2445 . 3  - 1 . 8  2446 . 5  -0 . 7  

-I> November  Al ben i  Fal l s 2 0 5 2 . 6  2 0 5 2 . 6  2052 . 6  
I\) Dwo r s h a k  1 55 1 . 6  -0 . 5  1 5 5 3 . 1  - 1 . 7  1 55 4 . 0  -0 . 8  

G rand  C o u l  ee 1 288 . 1  1 288 . 3  -0 . 6  1 288 . 4  -0 . 2  
I H u n g ry H o r s e  3 5 1 9 . 3  - 1 . 1  3 52 1 . 4  -2 . 3  3 5 2 6 . 1  - 1 . 4  

I\) L i bby 2433 . 2  2434 . 5  -3 . 1  2434 . 5  - 1 . 6  I\) 

D e c e m b e r  Al  b e n i  Fal l s 2 0 5 3 . 1  -0 . 3  2 0 5 3 . 5  -0 . 6  2 0 5 3 . 7  -0 . 8  
Dwo r s h a k  1 545 . 2  - 1 . 0  1 545 . 4  -2 . 5  1 544 . 6  -2 . 3  
G rand  Co u l ee 1 28 7 . 5  -0 . 3  1 28 7 . 6  -0 . 7  1 288 . 0  -0 . 7  
H u n g ry H o r s e  3 5 1 1 . 0 -2 . 5  3 5 1 4 . 1 -4 . 8  3 5 1 8 . 7  -5 . 1  
L i bby 2 40 1 . 0  - 1 . 2  2 40 1 . 4  -3 . 1  2 40 1 . 2  -2 . 4  

J a n u a ry Al b e n i  Fal l s 2 0 54 . 6  -0 . 6  2 0 5 5 . 5  - 1 . 1  2 0 5 5 . 8  - 1 . 7  
Dwo r s h a k  1 524 . 1 -0 . 7  1 524 . 9  -0 . 9  1 52 1 . 9  - 1 . 1  
G rand  C o u l ee 1 2 7 7  . 0  -2 . 1  1 2 7 9 . 1 -4 . 0  1 28 1 . 0  -5 . 8  
H u n g ry H o r s e  3499 . 3  -4 . 0  3 5 0 2 . 0  -6 . 0  3 5 0 4 . 9  - 7 . 7  
L i bby 2 3 6 7 . 4  -0 . 9  2 3 64 . 1 -2 . 5  2 3 6 6 . 8  -2 . 9  

F e b r u a ry Al b e n i  F a l l s 2 0 5 5 . 2  -0 . 6  2 0 5 6 . 5  - 1 . 4  2 0 5 6 . 8  - 1 . 8  
Dwo r s ha k  1 5 0 2 . G  -0 . 4  1 504 . 5  -0 . 7  1 50 1 . 0  - 1 . 8  
G ra n d  C o u l  ee 1 2 6 1 . 5  -3 . 7  1 26 7 . 0  -8 . 4  1 269 . 7  - 1 0 . 3  
H u n g ry H o r s e  3487 . 2  -3 . 4  3490 . 5  -5 . 8  349 1 . 6  -7 . 0  
L i bby 2 3 4 1 . 4  -0 . 8  2 3 3 5 . 7  - 1 . 7  2340 . 4  - 1 . 6  

Ma r c h  A l be n i  Fal l s  2 0 5 5 . 6  -0 . 1  2 0 5 5 . 7  -0 . 2  20 5 5 . 8  -0 . 2  
Dwo r s h a k  1 4 7 6 . 8  1 47 8 . 6  -0 . 1  1 4 74 . 6  
G r a n d  C o u l ee 1 240 . 0  -5 . 0  1 246 . 5  - 1 1 .  4 1 24 7 . 0  - 1 0 . 8  
H u n g ry H o r s e  3476 . 5  -3 . 8  3478 . 3  -4 . 6  34 7 7 . 5  -4 . 4  
L i bby 2 3 3 3 . 9  -0 . 6  2 3 2 7 . 3  - 1 . 0  2332 . 6  -0 . 5  



Tabl e 4 . 2 . 8a [ C o n t i n u e d ]  

1 9 9 3  1 998 2 0 0 3  
E l eva t i o n C h a n g e s  i n  E l evat i o n C h a n g e s  i n  El e v a t i o n  C h a n g e s  i n  
at  Ex i s t i n g  E l eva t i o n a t  at  Ex i s t i n g E l e v a t i o n at  at  E x i s t i n g  E l evat i o n at  

Mo n t h  P rojec t Capac i ty Max i mum Capa c i ty Capac i ty Max i mum Capac i ty Capa c i ty Max i mum Capac i ty 

A p r i  1 1 - 1 5  A l  ben i Fal l s 2 0 5 5 . 5  -0 . 2  2 0 5 5 . 7  -0 . 3  2 0 5 5 . 7  -0 . 2  
Dwo r s h a k  1 486 . 2  -0 . 2  1 489 . 9  -0 . 2  1 484 . 6  -0 . 1  
G ra n d  C o u l e e  1 23 6 . 5  -4 . 5  1 240 . 0  -8 . 1  1 240 . 7  -6 . 6  
H u n g ry H o r s e  3 4 7 7 . 7  -3 . 4  3479 . 5  -4 . 4  3479 . 3  -3 . 8  
L i b b y  2 3 3 5 . 4  -0 . 6  2329 . 5  - 1 . 0  2 3 3 4 . 8  -0 . 5  

A p r i  1 1 6-30 Al  b e n i  F a l l s 2 0 5 5 . 3  -0 . 3  2 0 5 6 . 0  -0 . 6  2 0 5 5 . 8  -0 . 5  
Dwo r s h a k  1 5 0 4 . 5  1 50 9 . 0  1 5 02 . 8  
G rand  C o u l ee 1 2 3 1 . 2  -0 . 5  1 2 3 1 . 9  - 1 . 9  1 2 3 1 . 8  - 1 . 4  
H u n g ry H o r s e  3483 . 9  -2 . 9  3485 . 6  -4 . 6  3485 . 9  -3 . 6  
L i b b y  2343 . 6  -0 . 4  2338 . 8  - 1 . 0  2343 . 0  -0 . 4  

May Al b e n i Fal l s 2062 . 4  2062 . 5  2062 . 4  -0 . 1  
Dwo r s h a k  1 5 58 . 6  1 5 5 9 . 3  1 5 5 6 . 4  
G r a n d  C o u l ee 1 2 52 . 3  -0 . 3  1 2 5 3 . 8  - 1 . 8  1 2 5 1 . 4  -0 . 5  
H u n g ry H o r s e  3 5 1 8 . 6  -0 . 9  3 5 2 0 . 6  -2 . 2  3 5 1 8 . 5  - 1 . 7  
L i bby 2396 . 1  - 0 . 3  2395 . 3  -0 . 6  2 394 . 0  -0 . 2  

-P-

r\) J u n e  A 1 b e n  i Fa l l s  2062 . 7  2062 . 6  2062 . 6  
Dwo r s h a k  1 588 . 3  -0 . 2  1 588 . 5  1 588 . 2  

I G ra n d  C o u l ee 1 286 . 3  -0 . 1  1 286 . 4  -0 . 2  1 285 . 6  -0 . 1  
r\) H u n g ry H o r s e  3544 . 5  -0 . 5  3546 . 8  - 1 . 4  3545 . 6  - 1 . 1  w 

L i bby 244 3 . 6  -0 . 5  2444 . 4  -0 . 8  2443 . 5  -0 . 4  

J u l y Al be n i  Fa l l s  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 589 . 0  1 589 . 2  -0 . 1  1 589 . 8  
G rand  C o u l ee 1 2 89 . 9  1 289 . 9  1 289 . 9  
H u n g ry H o r s e  3545 . 1  -0 . 4  3547 . 0  -0 . 6  3546 . 6  -0 . 6  
L i b b y  2453 . 1  -0 . 2  2453 . 4  -0 . 2  2453 . 1  

A u g u s t  1 - 1 5 Al b e n i  Fa l l s  2 0 6 2 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 58 7 . 3  1 58 7 . 9  -0 . 1  1 588 . 5  
G ra n d  Co u l ee 1 2 90 . 0  1 289 . 9  1 289 . 9  
H u n g ry Ho r s e  3543 . 5  -0 . 4  3545 . 6  -0 . 6  3545 . 1  -0 . 6  
L i b b y  2 4 5 3 . 1  -0 . 2  2453 . 5  -0 . 2  245 3 . 2  

A u g u s t  1 6-3 1 Al b e n i  Fa l l s  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 58 5 . 6  -0 . 2  1 586 . 4  -0 . 2  1 586 . 8  
G rand  Co u l ee 1 290 . 0  1 29 0 . 0  1 289 . 9  
H u n g r y  H o r s e  3542 . 0  -0 . 4  3544 . 3  -0 . 6  3543 . 6  -0 . 6  
L i b b y  2453 . 2  -0 . 2  2453 . 5  -0 . 2  2453 . 2  

A n e ga t i v e  n umber  i n d i c a t e s  an al t e r nat i v e wh i c h h a s  a l owe r el evat i o n t h an t h e  b a s e  c a s e .  
A d a s h  i n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i cal l y  s i g n i f i c a n t  o r  i s  l e s s  than  0 . 1  fo o t . 

( V S6-PG-1 3 1 5 I )  



Tabl e 4 . 2 . 8 b 

E F F E C T S  O F  A L T E R NAT I V E  LO NG-T ERM F I R M CONTRACTS ON R E S E RVO I R  E L EVA T I ONS ( fe e t ) 

A s s um i n g  P ro p o s e d  F o rmu l a Al l o c a t i o n a n d  Ex i s t i n g  Capac i t y 

1 988 1 99 3  1 998 2 0 0 3  
E l !i1v�t i Qn D i f f!i1 r!i1n c!i1� E l !i1v�t i Qn D i  f f e r!i1n (;!i1s El !i1v�t i Qn D i f f�r�nc�s E l !i1v at i Qn D i f f�ren c e s  

Mon t h  P rQje(;t Ex i sti ng ...xL � Ex i s t i ng _E'..L � E x i s t i ng ...xL � E x i s t i ng _P_1_ � 

September  Al b e n i Fal l s  2060 . 9  2060 . 8  2060 . 8  20 6 1 . 0  
Dwo r s h a k  1 5 7 5 . 8  -2 . 1  -0 . 7  1 5 68 . 5  -2 . 6  - l . 5  1 5 6 7 . 6  -2 . 6  -2 . 3  1 5 7 1 . 8  - l . 4  
G r a n d  C o u l ee 1 288 . 3  1 288 . 0  0 . 1  1 288 . 0  1 288 . 3  -0 . 1  
H u n g ry H o r s e  3546 . 1 -3 . 6  - l . 3  3 5 3 3 . 0  -3 . 7  -2 . 3  3 5 3 0 . 8  -3 . 5  -3 . 5  3 5 3 7 . 5  -2 . 1  
L i b b y  2455 . 3  -0 . 7  24 5 1 . 8  - l . 5  -0 . 8  24 5 1 . 3  - l . 4  - l . 2  2453 . 2  -0 . 6  

O c t o b e r  Al b e n i Fal l s 2 0 5 7 . 4  2 0 5 7 . 2  0 . 2  2 0 5 7 . 4  2 0 5 7 . 6  
Dwo r s h a k  1 5 7 1 . 9  -2 . 2  -0 . 7  1 56 5 . 1  -2 . 4  - l . 4  1 5 64 . 4  -2 . 3  -2 . 6  1 5 68 . 2  - l . 5  
G rand C o u l e e  1 288 . 2  1 288 . 0  0 . 1  1 288 . 1  1 2 88 . 3  
H u n g ry H o r s e  3 5 3 7 . 0  -4 . 4  - l . 6  3524 . 3  - 3 . 1  -2 . 2  3 5 2 3 . 2  -3 . 4  -4 . 1  3529 . 6  -2 . 8  
L i b b y  2448 . 1  -0 . 4  2 . 4  2447 . 4  - l . 8  -0 . 9  2447 . 6  - l . 7  -2 . 1  2449 . 5  -0 . 3  - l . 4  

Novembe r Al b e n i Fal l s 2052 . 6  2052 . 6  2052 . 6  2052 . 6  
-c- Dwo r s h a k  1 5 5 7 . 5  - l . 3  1 5 5 3 . 4  - l . 1  -0 . 4  1 5 54 . 0  - l . 3 - l . 6  1 5 5 5 . 6  0 . 3  -0 . 9  

I\) G ra n d  C o u l e e  1 288 . 2  1 288 . 2  0 . 2  0 . 1  1 288 . 2  1 288 . 4  0 . 3  
H u n g ry H o r s e  3 5 36 . 1 -4 . 2  - l . 4  3 5 2 3 . 7  -3 . 1  -2 . 0  3 5 2 3 . 0  -3 . 3  -4 . 0  3 528 . 7  -2 . 8  

I L i bby 2435 . 9  l . 9 4 . 1 2437 . 3  0 . 5  l . 1  2438 . 3  - l . 0  2439 . 5  l . 0 -0 . 5  
I\) 
-c- D e c e mb e r  Al b e n i  Fal l s  2 0 5 2 . 8  0 . 1  2 0 5 3 . 2  0 . 2  0 . 1  2 0 5 3 . 3  0 . 1  2 0 5 3 . 1 0 . 4  

Dwo r s h a k  1 546 . 3  3 . 6  5 . 2  1 549 . 5  1 549 . 6  -0 . 5  -0 . 9  1 5 50 . 1  l . 0 -0 . 2  
G rand  C o u l e e  1 28 7 . 2  1 28 7 . 5  0 . 2  1 28 7 . 6  1 28 7 . 4  0 . 3  
H u n g ry Ho r s e  3 5 2 5 . 2  -2 . 9  3 5 1 6 . 6  - l . 9  3 5 1 5 . 8  - l . 2  -3 . 3  3520 . 5  2 . 2  -2 . 0  
L i b b y  2400 . 9  4 . 0  6 . 7  2406 . 7  0 . 6  l . 2 240 7 . 0  0 . 5  -0 . 3  2407 . 8  0 . 8  

J a n u a ry Al b e n i  Fal l s 2054 . 2  0 . 4  0 . 7  2 0 54 . 8  0 . 2  0 . 1  2 0 5 5 . 3  2 0 5 5 . 0  0 . 3  
Dwo r s h a k  1 5 26 . 2  3 . 1  4 . 3  1 52 7 . 1  0 . 5  0 . 9  1 5 28 . 2  -0 . 4  1 5 27 . 0  l . 5 
G ra n d  C o u l e e  1 2 7 5 . 3  l . 4 2 . 2  1 2 7 7 . 7  0 . 7  0 . 6 1 2 78 . 7  0 . 3  -0 . 1  1 2 7 8 . 5  0 . 9  0 . 1  
H u n g ry H o r s e  3508 . 8  4 . 4  3504 . 5  - l . 3  3504 . 3  -2 . 0  3506 . 8  2 . 8  - l . 0  
L i b b y  2 3 6 5 . 8  4 . 2  6 . 8  2 3 7 1 . 2  0 . 9  l . 6 2368 . 0  1 . 2 23 7 1 . 6  l . 7 

F e b r u a r y  Al  b e n i Fal l s 2054 . 9  0 . 2  0 . 4  2 0 5 5 . 1 2 0 5 5 . 8  2 0 5 5 . 4  0 . 3  
Dwo r s h a k  1 50 4 . 2  2 . 6  3 . 5  1 5 0 5 . 0  0 . 8 l . 2 1 5 0 6 . 4  0 . 9  1 5 04 . 0  l . 6 
G r a n d  C o u l e e  1 2 58 . 2  l . 1  2 . 2  1 2 60 . 9  0 . 3  0 . 5  1 2 62 . 9  0 . 4  -0 . 2  1 262 . 1  l . 7 0 . 2  
H u n g ry H o r s e  3496 . 9  l . 3 3 . 3  3490 . 9  l . 0 3490 . 8  - 1 . 3  349 1 . 9  3 . 0  -0 . 5  
L i b b y  2340 . 1  2 . 6  3 . 9  2342 . 8  0 . 8  l . 6 2 3 3 6 . 5  l . 3 2 34 1 . 5  2 . 4  

Ma r c h  Al  b e n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 47 7  . 4  1 . 2 l . 4 1 47 7 . 7  0 . 5  0 . 8  1 4 7 9 . 5  0 . 7  0 . 2  1 47 6 . 1  1 . 0 
G r a n d  C o u l ee 1 2 3 5 . 9  0 . 7  1 2 36 . 2  0 . 9  l . 0 1 2 3 7 . 7  0 . 9  1 2 36 . 9  3 . 6  0 . 7  
H u n g ry H o r s e  3485 . 1  1 . 8 3477 . 4  l . 4 3 4 7 7 . 1  3478 . 3  4 . 0  
L i b b y  2 3 3 3 . 5  2 . 4  3 . 4  2 3 3 5 . 0  l . 0 1 . 6 2328 . 0  1 . 2 2 3 34 . 2  2 . 6  



Tabl e 4 . 2 . 8 b ( C o n t i n u ed ) 

1 988 1 223 1 928 2 0 0 3  
E l �v2t i Qn D i  f f e re n c e s  E l �v at i o n  D i  f f e r�nc�s E l �va t i o n  D i  f f� r�n c e s  E l �v2t i Qn D i  f f�ren c�� 

----.l:1.illl_t_h __ P roj�c t Ex i s t i ng ---EL � Ex i s t i ng ---EL � Ex i �t i ng ---EL � Ex i st i ng ---EL � 
A p r i l  1 - 1 5 A l be n i  Fal l s  2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2055 . 5  

Dwo r s h a k  1 487 . 6  1 . 0 1 . 1  1 487 . 1  0 . 6  1 49 0 . 5  0 . 8  1 485 . 7  1 . 0 
G r a n d  C o u l e e  1 2 34 . 6  -0 . 6  0 . 5  1 2 33 . 9  0 . 6  0 . 9  1 2 34 . 5  0 . 9  -0 . 3  1 2 34 . 4  3 . 1  0 . 7  
H u n g r y Ho rse  3486 . 7  1 . 8 3478 . 6  1 . 2 3478 . 8  3480 . 6  3 . 8  
L i b by  2 3 3 5 . 8  2 . 4  3 . 5  2 3 3 6 . 4  1 . 0 1 . 7 2 3 3 0 . 3  1 . 3 2336 . 4  2 . 8  0 . 3  

Ap r i l 1 6-30 Al  be n i  Fal l s 2 0 5 5 . 4  2 0 5 5 . 1  2 0 5 5 . 6  2 0 5 5 . 4  0 . 1  
Dwo r s h a k  1 5 06 . 1  0 . 9  1 . 0 1 5 0 5 . 5  0 . 4  1 50 9 . 5  0 . 8  1 50 3 . 9  1 . 0 
G r a n d  C o u l e e  1 23 2 . 1  1 2 3 1 . 4  0 . 5  1 2 3 0 . 8  1 . 0 0 . 1  1 2 3 1 . 3  1 . 5 0 . 3  
H u n g ry Ho rse  3493 . 2  3484 . 7  1 . 2 3484 . 0  1 . 0 3486 . 3  3 . 1  
L i bby 2 344 . 7  2 . 2  3 . 2  2 3 44 . 6  0 . 9  1 . 5 2 3 3 9 . 5  1 . 3 2 344 . 7  2 . 7  0 . 3  

May A l b e n i  Fal l s  2062 . 5  2062 . 4  2062 . 5  2062 . 4  
Dwo r s h a k  1 5 60 . 1  0 . 8  1 . 0 1 5 59 . 6  0 . 4  1 5 59 . 8  0 . 8  1 5 57 . 5  1 . 0 
G r a n d  C o u l ee 1 2 54 . 2  1 2 5 1 . 9  0 . 6  0 . 7  1 2 52 . 4  0 . 8  1 2 5 1 . 1  1 . 3 0 . 3  
H u n g r y H o r s e  3525 . 6  3 5 2 0 . 3  0 . 9  3 5 2 0 . 6  0 . 8 3 5 1 9 . 7  1 . 8 
L i b b y  2 397 . 4  1 . 4 1 . 7 2 397 . 0  0 . 8  1 . 0 2 396 . 0  0 . 8  2 3 95 . 1 1 . 8 

-J:-

N J u n e  A l b e n i Fal l s  2062 . 6  2062 . 7  2062 . 6  2062 . 6  
Dwo r s h a k  1 5 9 1 . 3  0 . 7  0 . 8  1 589 . 6  0 . 4  1 588 . 7  0 . 9  1 588 . 8  1 . 0 0 . 1  

r G ra n d  C o u l ee 1 286 . 9  -0 . 2  -0 . 1  1 2 86 . 5  1 286 . 3  0 . 2  1 285 . 5  0 . 3  
r\J H u n g r y H o r s e  3552 . 0  3 546 . 4  0 . 7  3546 . 5  1 . 3 3546 . 6  1 . 6 
Vl 

L i b b y  2445 . 9  0 . 7  0 . 8 2444 . 0  0 . 4  0 . 6  2444 . 6  0 . 5  2444 . 1  1 . 1  

J u l y  A l be n i  F al l s  2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 593 . 4  0 . 5  1 5 90 . 2  -0 . 8  1 588 . 6  1 . 0 1 589 . 3  0 . 4  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 290 . 0  
H u n g ry H o r s e  3 5 54 . 1  3547 . 0  0 . 7  3546 . 2  1 . 8 3547 . 0  1 . 5 
L i b b y  2455 . 5  0 . 7  0 . 8  2453 . 7  0 . 5  2453 . 7  0 . 6  2453 . 6  0 . 5  

A u g u s t  1 - 1 5  A l b e n i Fal l s  2062 . 5  2062 . 5  2 0 6 2 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 59 2 . 5  -0 . 4  1 587 . 9  - 1 . 2  1 586 . 6  1 . 2 -0 . 3  1 587 . 1  0 . 5  -0 . 3  
G r a n d  C o u l ee 1 290 . 0  1 290 . 0  1 289 . 9  1 290 . 0  
H u n g ry Ho rse  3 5 5 3 . 4  - 1 . 3  - 1 . 1  3 544 . 8  - 1 . 1  3543 . 8  1 . 9 3543 . 9  1 . 5 
L i b b y  2455 . 5  0 . 5  0 . 6  245 3 . 4  0 . 3  2453 . 1  0 . 7  -0 . 2  2452 . 8  0 . 5  -0 . 3  

A u g u s t  1 6-3 1 A l b e n i F al l s  2062 . 5  2062 . 5  2062 . 5  2 0 6 2 . 5  
Dwo r s h a k  1 59 1 . 3  -0 . 8  -0 . 5  1 585 . 4  - 1 . 4  -0 . 4  1 584 . 5  1 . 2 -0 . 5  1 584 . 6  0 . 7  -0 . 5  
G ra n d  Co u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3552 . 4  - 1 . 9  - 1 . 7  3542 . 6  -2 . 1  3 54 1 . 6  1 . 9 -0 . 6  3 54 1 . 0  1 . 5 -0 . 7  
L i bby 2455 . 5  0 . 4  0 . 5  2453 . 3  -0 . 4  2453 . 0  0 . 7  -0 . 2  2452 . 6  0 . 6  -0 . 4  

Ex i s t i n g = E x i s t i n g C o n t rac t s  
P l  = A s s u red D e l i v e ry A l t e r n a t i v e 
AD = A s s u red  D e l i v e ry 

I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  o r  i s  l e s s  t h an  0 . 1  f t . 
A n e ga t i v e n u m b e r  i n d i c a t e s  a l ow e r  el eva t i o n  t h a n t h e  base  c o n d i t i o n .  

( V S 6-PG-62 1 5K )  



Tabl e 4 . 2 . 8 c 

E F F E C T S  O F  A L T E RNAT I V E  LONG- T E R M  F I RM CONTRACTS ON R E S E RVO I R  E L EVAT I O N S  ( f eet ) 

A s s um i n g  P ro p o s ed Fo rmu l a Al l oc a t i o n  a n d  Max i mu m  Capa c i t y  

1 988 1 923 1 928 2 0 0 3  
D..e.Y.i!i.i.m:l D i f f�r� n c es E l e v a t i Qn D i f f e r�n c e s  IJ_�lio n  D i f f� ren c e s  lli� D i  f f  e r e n c e s  

Mo n t h  P r o i e c t  Ex i ilirl.9..- ...l'.L ---.ML Ex i s ti.n.9.-. ...l'.L ---.ML E x i s t i ng ...l'.L ---.ML E x i s t i ng ...l'.L ---.ML 

Sep tembe r Al b e n i Fal l s  2 0 6 0 . 9  2060 . 8  2 0 60 . 8  20 6 1 . 0  -0 . 1  
Dwo r s h a k  1 5 7 5 . 8  -3 . 5  -0 . 7  1 5 68 . 5  -3 . 7  - 1 . 2  1 5 6 7 . 5  -3 . 1  -2 . 4  1 5 7 1 . 7  -0 . 8  - 1 . 5  
G ra n d  C o u l ee 1 288 . 3  1 288 . 0  1 288 . 0  1 288 . 3  -0 . 1  
H u n g ry H o r s e  3546 . 1  -6 . 8  - 1 . 3  3532 . 7  -5 . 0  -2 . 2  3530 . 6  -4 . 4  -3 . 6  3 5 3 7 . 1  - 1 . 3  -2 . 2  
L i b b y  2455 . 3  - 1 . 5  24 5 1 . 7  -2 . 3  -0 . 7  245 1 . 2  - 1 . 9  - 1 . 3  2453 . 2  -0 . 3  -0 . 7  

O c t o b e r Al be n i  Fal l s 2 0 5 7 . 4  2 0 5 7 . 2  0 . 2  2 0 5 7 . 4  2 0 5 7 . 5  -0 . 1  -0 . 1  
Dwo r s h a k  1 5 7 1  . 9  -3 . 7  0 . 7  1 5 64 . 9  -3 . 3  - 1 . 2  1 5 64 . 2  -3 . 1  -2 . 6  1 5 68 . 0  -0 . 9  - 1 . 6  
G rand  C o u l ee 1 288 . 2  1 2 88 . 0  0 . 1  1 288 . 1 1 288 . 3  
H u n g r y  H o r s e  3 5 3 7 . 0  -8 . 1  - 1 . 6  3521\ . 1 -4 . 7  -2 . 0  3522 . 9  -4 . 4  -4 . 1  3529 . 0  - 1 . 8  -2 . 9  
L i b b y  2448 . 1  -3 . 8  2 . 4  2447 . 3  -2 . 9  -0 . 9  2447 . 4  -2 . 4  -2 . 1  2449 . 2  - 1 . 3  - 1 . 5  

Novemb e r  Al be n ;  Fa l l s  20 5 2 . 6  2052 . 6  2052 . 6  2052 . 6  
L- Dwo r s h a k  1 5 5 7 . 5  -2 . 3  1 5 5 3 . 4  - 1 . 5  1 5 5 3 . 8  - 1 . 7  - 1 . 6  1 5 55 . 4  - 1 . 0  

I\J G rand C o u l ee 1 288 . 2  1 288 . 3  1 288 . 2  0 . 1 1 288 . 4  0 . 2  
H u n g ry H o r s e  3 5 3 6 . 1  -7 . 9  - 1 . 4  3 5 2 3 . 3  -4 . 5  - 1 . 9  3522 . 7  -4 . 1  -4 . 1  3528 . 1  - 1 . 6  -3 . 0  

I L i bby 2435 . 9  4 . 1 2437 . 8  0 . 7  2438 . 2  - 1 . 1  2439 . 4  0 . 8  -0 . 7  
I\J 
G\ De cembe r Al be n i  Fal l s  2 0 5 2 . 8  0 . 1  2 0 5 3 . 2  0 . 2 2 0 5 3 . 3  0 . 4  20 5 3 .  1 0 . 3  

Dwo r s h a k  1 54 6 . 3  2 . 2  5 . 2  1 549 . 5  -0 . 8  1 549 . 5  -0 . 9  1 5 5 0 . 0  0 . 9  -0 . 3  
G r a n d  C o u l ee 1 28 7 . 2  1 28 7 . 5  0 . 2  1 287 . 6  0 . 3  1 287 . 4  0 . 2  
H u n g r y  H o r s e  3 5 2 5 . 2  -7 . 0  35 1 6 . 2  -2 . 9  3 5 1 5 . 5  -3 . 2  3 5 1 9 . 9  1 . 1  -2 . 4  
L i b b y  2400 . 9  1 . 5 6 . 7  2406 . 7  1 . 2 2406 . 9  0 . 6  -0 . 4  2407 . 7  0 . 9  

J a n u a r y  Al b e n i  Fal l s 2 0 54 . 2  0 . 1  0 . 7  2 0 5 5 . 0  2 0 5 5 . 3  0 . 2  0 . 1  2 0 5 5 . 0  0 . 2  
Dwo r s h a k  1 52 6 . 2  2 . 0  4 . 3  1 527 . 0  1 . 1  1 5 28 . 1  0 . 5  -0 . 5  1 52 7 . 0  1 . 5 
G rand  C o u l ee 1 2 7 5 . 3  0 . 4  2 . 2  1 2 78 . 3  0 . 3  0 . 4  1 2 78 . 7  0 . 7  0 . 6  1 2 7 8 . 4  0 . 8  
H u n g ry H o r s e  3508 . 8  -2 . 4  4 . 4  3504 . 5  -2 . 0  3 504 . 0  - 1 . 4  3506 . 2  2 . 1  - 1 . 1  
L i b b y  2365 . 8  1 . 4 6 . 8  2 3 7 1 . 1  1 . 8 2 3 6 7 . 9  1 . 4 2 37 1 . 4  1 . 7 

F e b ru a r y  Al b e n i  Fal l s 2054 . 9  0 . 4  2 0 5 5 . 2  2 0 5 5 . 7  0 . 2  0 . 1  2 0 5 5 . 4  0 . 2  
Dwo r s h a k  1 5 04 . 2  1 . 8 3 . 5  1 504 . 9  1 . 3 1 50 6 . 3  1 . 1  -0 . 2  1 5 0 4 . 0  1 . 7 
G rand C o u l e e  1 2 58 . 2  2 . 2  1 26 1 . 4  0 . 5  1 262 . 8  0 . 9  0 . 6  1 26 1 . 9  0 . 9  0 . 1  
H u n g ry H o r s e  3496 . 9  - 1 . 1  3 . 3  3490 . 9  - 1 . 3  1 . 1  3490 . 5  -0 . 8  349 1 . 6  2 . 1 -0 . 8  
L i b b y  2340 . 1  1 . 1  3 . 9  2342 . 8  1 . 5 2 3 3 6 . 3  1 . 7 2 34 1 . 5  2 . 3  

M a r c h  Al ben i Fal l s 20 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 4 7 7  . 4  0 . 8  1 . 4 1 4 7 7 . 7  0 . 8  1 4 7 9 . 4  0 . 7  1 47 6 . 2  0 . 9  
G r a n d  C o u l e e  1 2 3 5 . 9  0 . 3  0 . 7  1 2 36 . 7  0 . 6  0 . 5  1 2 3 7 . 4  1 . 3 0 . 6  1 2 36 . 3  1 . 6 0 . 5  
H u n g r y  H o r s e  3485 . 1  1 . 8 3477 . 2  1 . 4 3476 . 7  3477 . 8  2 . 6  -0 . 6  
L i b b y  2 3 3 3 . 5  1 . 0 3 . 4  2 3 3 5 . 0  1 . 6 2 3 2 7 . 9  1 . 6 2 3 3 4 . 2  2 . 5  



Tabl e 4 . 2 . 8 c ( C o n t i n u e d ) 

1 988 1 993 1 928 2 0 0 3  
E l ev ati o n  D i  f f e re n c e s  E l evQt i Qn D i  f f e re n c es El evat i o n  D i  f fe ren c e s  E l evQt i o n  D i  f f e ren!:es 

Mo n t h  P ro i e c t  E x i �  -.E'.L -.E'.L E x i s t i ng -.E'.L � E x i s t i ng -.E'.L � E x i s t i ng -.E'.L � 

A p r i  1 1 - 1 5  A l b e n i Fa l l s  2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  
Dwo r s h a k  1 48 7 . 6  0 . 7  1 . 1  1 48 7 . 1  0 . 5  1 490 . 5  0 . 9  1 485 . 8  1 . 0 
G r a n d  C o u l ee 1 2 34 . 6  0 . 5  1 2 34 . 1 0 . 7  1 2 33 . 8  1 . 7 0 . 8  1 2 33 . 4  1 . 6 0 . 4  
H u n g r y  Ho rse  3486 . 7  1 . 8 3478 . 4  1 . 3 3478 . 4  3480 . 1  2 . 5  -0 . 6  
L i b b y  2335 . 8  1 . 1  3 . 5  2336 . 4  1 . 6 2330 . 2  1 . 7 2336 . 5  2 . 8  

A p r i  1 1 6-30 A l b e n i  Fal l s  2 0 5 5 . 4  2 0 5 5 . 1 2 0 5 5 . 5  2 0 5 5 . 2  
Dwo r s h a k  1 50 6 . 1  0 . 6  1 . 0 1 5 0 5 . 5  0 . 4 1 5 0 9 . 5  0 . 9  -0 . 2  1 5 03 . 9  1 . 0 
G r a n d  C o u l ee 1 232 . 1  1 2 3 1 . 5  0 . 5  1 2 30 . 8  1 . 1  0 . 2  1 2 3 1 . 3  1 . 2 0 . 3  
H u n g r y  H o r s e  3493 . 2  3484 . 7  1 . 2 3483 . 6  1 . 1  3485 . 8  2 . 2  -0 . 5  
L i b b y  2344 . 7  1 . 1  3 . 2  2 344 . 7  1 . 5 2339 . 4  1 . 6 2344 . 7  2 . 7  

May Al  b e n i  Fal l s 2062 . 5  2062 . 4  2 0 6 2 . 5  2062 . 4  
Dwo r s h a k  1 560 . 1  0 . 6  1 . 0 1 5 5 9 . 6  0 . 4 1 5 5 9 . 8  0 . 9  1 5 5 7 . 5  1 . 0 
G ra n d  C o u l ee 1 2 54 . 2  1 2 5 2 . 3  0 . 5  1 2 5 2 . 4  1 . 0 0 . 1  1 2 5 0 . 9  1 . 4 0 . 3  
H u n g r y  H o r s e  3 5 2 5 . 6  3520 . 3  0 . 8 3 5 2 0 . 4  0 . 7  35 1 9 . 5  1 . 5 -0 . 4  
L i b b y  2397 . 4  0 . 7  1 . 7 2397 . 0  0 . 4  0 . 9  2396 . 0  1 . 0 2395 . 1  1 . 9 

� 

rv J u n e  Al  b e n i  Fal l s 2062 . 6  2062 . 7  2062 . 6  2 0 6 2 . 6  
Dwo r s h a k  1 5 9 1 . 3  0 . 5  0 . 8  1 589 . 6  -0 . 6  0 . 3  1 588 . 7  1 . 0 1 588 . 8  1 . 0 0 . 1  

I G ra n d  C o u l  ee 1 286 . 9  -0 . 1  -0 . 1  1 286 . 6  -0 . 2  1 28 6 . 2  0 . 2  1 285 . 5  0 . 3  
rv H u n g ry H o r s e  3552 . 0  3546 . 3  3546 . 4  1 . 1  3546 . 5  1 . 4 
--l L i bby 2445 . 9  0 . 4  0 . 8  2444 . 0  0 . 6  2444 . 6  0 . 7  2444 . 2  1 . 0 

J u l  y A l b e n i  Fal l s  2062 . 5  2062 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 593 . 4  0 . 5  1 5 90 . 2  - 1 . 5  1 588 . 6  1 . 0 -0 . 1  1 589 . 4  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 28 9 . 9  
H u n g ry H o r s e  3 5 54 . 1 3547 . 0  - 1 . 2  3546 . 1 1 . 5 3547 . 0  1 . 2 
L i bby 2455 . 5  0 . 4 0 . 8 2453 . 7  0 . 6  2453 . 6  0 . 6  2453 . 6  0 . 4  

A u g u s t  1 - 1 5 A l b e n i  Fal l s  2062 . 5  2 0 6 2 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 5 92 . 5  -0 . 5  1 588 . 0  -2 . 0  -0 . 3  1 586 . 5  0 . 9  -0 . 4  1 58 7 . 0  0 . 3  -0 . 3  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 289 . 9  
H u n g ry H o r s e  3553 . 4  - 1 . 3  - 1 . 1  3544 . 7  - 1 . 9  3543 . 6  1 . 5 3543 . 9  1 . 0 -0 . 3  
L i bby 2455 . 5  0 . 6  2453 . 3  -0 . 6  0 . 4  245 3 . 1 0 . 6  -0 . 2  2 4 5 2 . 8  0 . 3  -0 . 3  

A u g u s t  1 6-3 1 Al be n i  Fal l s 2062 . 5  2 0 6 2 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 59 1 . 3  -0 . 9  -0 . 5  1 58 5 . 3  -2 . 2  -0 . 5  1 584 . 3  0 . 9  -0 . 5  1 584 . 5  0 . 3  -0 . 5  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 2 90 . 0  
H u n g ry H o r s e  3552 . 4  - 1 . 9  - 1 . 7  3542 . 4  -3 . 0  3 5 4 1 . 3  1 . 2 -0 . 7  3540 . 9  0 . 8  -0 . 9  
L i b b y  2455 . 5  0 . 5  2453 . 2  -0 . 9  0 . 3  2452 . 9  0 . 6  -0 . 3  2 4 5 2 . 6  0 . 3  -0 . 4  

E x i s t i n g  = E x i s t i n g C o n t ra c t s  
P 2  = A s s u red D e l i v e ry Al te rn a t i v e  2 
AD  = A s s u r ed  D e l i v e ry 

I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i cal l y  s i g n i f i ca n t  o r  i s  l e s s  t h an  0 . 1  ft . 
A n eg a t i v e n um b e r  i n d i c a t e s  a l owe r e l eva t i o n  t h an  t h e  b a s e  c o n d i t i o n .  

( V S6-PG-6 2 1 5K )  



Tabl e 4 . 2 . 8d 

E F F E C T S  O F  LONG-TERM F I RM CONTRAC T S  ON R E S ERVO I R  E L EVA T I ONS ( f e e t ) 

A s s um i n g  P ro p o s e d  F o rmu l a Al l o ca t i o n a n d  Max i mum Capac i t y 

1 91:l8 1 993 1 991:l 2 0 0 3  
El  �v2t i Qn D i  f f�r�n c e s  El �vati Qn Oi f f e r�n c�:'i �.t..i..Q.n D i  f f� r�n(;�:'i E l �v2t i o n O i  f f�rs:ns;e:'i 

Month P ro iect E x i ili.o.9- � � E x i s t i ng � � E x i :'i t i ng � � E x i s t i ng � � 
S e p t embe r Al b e n i  Fal l s 2060 . 9  2060 . 8  2 0 6 0 . 8  2 0 6 1 . 0  -0 . 1  

Dwo r s h a k  1 5 7 5 . 8  -2 . 7  -0 . 7  1 5 68 . 5  -3 . 4  - 1 . 2  1 5 67 . 5  -2 . 8  -2 . 4  1 5 7 1 . 7  -0 . 5  - 1 . 5  
G ra n d  Coul  e e  1 288 . 3  -0 . 1  1 288 . 0  1 288 . 0  1 2 88 . 3  -0 . 1  
H u n g ry H o r s e  3546 . 1 -5 . 0  - 1 . 3  3532 . 7  -4 . 6  -2 . 2  3 5 3 0 . 6  -4 . 0  -3 . 6  3 5 3 7 . 1  -0 . 8  -2 . 2  
L i bby 2455 . 3  - 1 . 0  245 1 . 7  -2 . 1  -0 . 7  24 5 1 . 2  - 1 . 6  - 1 . 3  2453 . 2  -0 . 7  

O c tobe r Al b e n i  Fal l s  2 0 5 7 . 4  2057 . 2  0 . 2  2 0 5 7 . 4  2 0 5 7 . 5  -0 . 1  
Dwo r s h a k  1 5 7 1 . 9  -2 . 8  -0 . 7  1 5 64 . 9  -3 . 0  - 1 . 2  1 564 . 2  -2 . 8  -2 . 6  1 5 68 . 0  -0 . 6  - 1 . 6  
G ra n d  Co u l ee 1 288 . 2  1 288 . 0  0 . 2  1 288 . 1  1 288 . 3  
H u n g ry H o r s e  3 5 3 7 . 0  -5 . 7  - 1 . 6  3524 . 1  -4 . 2  -2 . 0  3522 . 9  -4 . 1  -4 . 1  3529 . 0  - 1 . 2  -2 . 9  
L i b b y  2448 . 1  - 1 . 9  2 . 4  2447 . 3  -2 . 5  -0 . 9  2447 . 4  -2 . 1  -2 . 1  2449 . 2  -0 . 9  - 1 . 5  

Novemb e r  Al  b e n i  Fal l s 2 0 5 2 . 6  2 0 5 2 . 6  2052 . 6  2 0 5 2 . 6  
Owo r s h a k  1 5 5 7 . 5  - 1 . 7  1 5 5 3 . 4  - 1 . 3  1 5 5 3 . 8  - 1 . 6  - 1 . 6  1 5 5 5 . 4  - 1 . 0  
G ra n d  Co u l ee 1 288 . 2  1 288 . 3  1 288 . 2  1 2 88 . 4  0 . 2  
H u n g ry H o r s e  3 536 . 1  -5 . 6  - 1 . 4  3 5 2 3 . 3  -4 . 1  - 1 . 9  3 52 2 . 7  -3 . 8  -4 . 1  3 5 28 . 1  - 1 . 0  -3 . 0  
L i b b y  2435 . 9  1 . 0 4 . 1  2437 . 8  0 . 7  2438 . 2  - 1 . 1  2439 . 4  0 . 8  -0 . 7  

De cembe r A l b e n i  F a l l s  2 0 5 2 . 8  0 . 1  20 5 3 . 2  0 . 2  2 0 5 3 . 3  0 . 3  2 0 5 3 . 1 0 . 3  
Dwo r s h a k  1 546 . 3  2 . 9  5 . 2  1 549 . 5  1 549 . 5  -0 . 9  1 5 50 . 0  0 . 8  -0 . 3  
G ra n d  C o u l  e e  1 287 . 2  1 287 . 5  0 . 2  1 287 . 6  0 . 2  1 287 . 4  0 . 3  
H u n g ry H o r s e  3 5 2 5 . 2  -4 . 4  35 1 6 . 2  -2 . 6  3 5 1 5 . 5  -3 . 2  3 5 1 9 . 9  1 . 5 -2 . 4  
L i bby 2400 . 9  2 . 6  6 . 7  240 6 . 7  1 . 2 2406 . 9  0 . 5  -0 . 4  2407 . 7  0 . 9  

J a n u a ry A l  ben i F a l l s 2054 . 2  0 . 3  0 . 7  2 0 5 5 . 0  2 0 5 5 . 3  0 . 2  0 . 1  2 0 5 5 . 0  0 . 2  
Dwo r s h a k  1 526 . 2  2 . 7  4 . 3  1 5 27 . 0  1 . 1 1 528 . 1  0 . 4  -0 . 5  1 5 27 . 0  1 . 3 
G ra n d  C o u l e e  1 2 7 5 . 3  0 . 9  2 . 2  1 2 78 . 3  0 . 4 1 2 78 . 7  0 . 6  0 . 6  1 2 78 . 4  0 . 8  
H u n g ry Ho r s e  3508 . 8  4 . 4  3504 . 5  - 1 . 7  3504 . 0  - 1 . 4  3506 . 2  2 . 2  - 1 . 1  
L i bby 2365 . 8  3 . 2  6 . 8  237 1 . 1  0 . 7  1 . 8 2 3 6 7 . 9  1 . 3 2 3 7 1 . 4  1 . 7 

F e b ru a ry A l b e n i  Fal l s  2054 . 9  0 . 1  0 . 4  2 0 5 5 . 2  2 0 5 5 . 7  0 . 1  0 . 1  2 0 5 5 . 4  0 . 1  
Owo r s h a k  1 50 4 . 2  2 . 3  3 . 5  1 504 . 9  1 . 3 1 50 6 . 3  1 . 0 -0 . 2  1 504 . 0  1 . 5 
G ra n d  C o u l ee 1 2 58 . 2  0 . 5  2 . 2  1 26 1 . 4  0 . 5  1 2 62 . 8  0 . 8 0 . 6  1 2 6 1 . 9  0 . 9  0 . 1  
H u n g ry H o r s e  3496 . 9  3 . 3  3490 . 9  1 . 1  3490 . 5  -0 . 8  34 9 1 . 6  2 . 1  -0 . 8  
L i bby 2340 . 1  2 . 3  3 . 9  2342 . 8  1 . 5 2336 . 3  1 . 5 2 34 1 . 5 2 . 1  

M a r c h  A l  b e n i  Fal l s 2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  2 0 5 5 . 6  
Dwo r s h a k  1 4 7 7  . 4  1 . 1  1 . 4 1 4 7 7 . 7  0 . 8  1 4 79 . 4  0 . 7  1 4 76 . 2  0 . 9  
G r a n d  C o u l  e e  1 2 3 5 . 9  0 . 7  1 2 3 6 . 7  0 . 5  1 2 37 . 4  1 . 2 0 . 6  1 2 36 . 3  1 . 5 
H u n g ry H o r s e  3485 . 1  1 . 8 34 7 7 . 2  1 . 4 3476 . 7  3477 . 8  2 . 3  0 . 5  
L i b b y  2 3 3 3 . 5  2 . 2  3 . 4  2335 . 0  1 . 6 2327 . 9  1 . 5 2334 . 2  2 . 3  -0 . 6  



Tabl e 4 . 2 . 8d ( C o n t i n u e d ) 

1 988 1 99 3  1 998 2 0 0 3  
E l eva t i o n  D i  f f e re n c es E l evat i o n D i f f e re n c e s  E l evati o n  D i  f f e re n c e s  E l eva t i o n  D i f f e re n ce� 

M o n t h  P r o i e c t  E x i s t i n9.- � � E x i s t i ng � � E x i s t i ng � � E x i s t i ng � � 
A p r i  1 1 - 1 5  Al b e n i  Fal l s  2 0 5 5 . 5  2 0 5 5 . 4  2 0 5 5 . 5  2 0 5 5 . 5  

Dwo r s h a k  1 48 7 . 6  0 . 9  1 . 1  1 48 7 . 1  0 . 5  1 490 . 5  0 . 9  1 485 . 8  0 . 9  
G r a n d  C o u l ee 1 2 34 . 6  -0 . 4  0 . 5  1 2 34 . 1  0 . 7  1 23 3 . 8  1 . 6 0 . 8  1 23 3 . 4  1 . 5 0 . 4  
H u n g r y  H o r s e  3486 . 7  1 . 8 3478 . 4  1 . 3 3478 . 4  3480 . 1  2 . 4  -0 . 6  
L i b b y  2 3 3 5 . 8  2 . 2  3 . 5  2 3 3 6 . 4  1 . 6 2 3 3 0 . 2  1 . 6 2 3 3 6 . 5  2 . 6  

A p r i  1 1 6-30 Al be n i  Fal l s  2 0 5 5 . 4  2 0 5 5 . 1 2 0 5 5 . 5  2 0 5 5 . 2  
Dwo r s h a k  1 50 6 . 1  0 . 8  1 . 0 1 5 0 5 . 5  0 . 4  1 5 0 9 . 5  0 . 9  -0 . 2  1 5 0 3 . 9  0 . 9  
G r a n d  C o u l ee 1 2 3 2 . 1  1 2 3 1 . 5 0 . 5  1 23 0 . 8  1 . 1  0 . 2  1 23 1 . 3  1 . 2 0 . 3  
H u n g r y  H o r s e  3493 . 2  3484 . 7  1 . 2 3483 . 6  1 . 1  3485 . 8  2 . 1  -0 . 5  
L i b b y  2344 . 7  2 . 1  3 . 2  2 344 . 7  1 . 5 2 3 3 9 . 4  1 . 5 2 344 . 7  2 . 5  

May Al b e n i  Fa l l s  2 0 6 2 . 5  2062 . 4  2 0 6 2 . 5  2 0 6 2 . 4  
Dwo r s h a k  1 560 . 1  0 . 8 1 . 0 1 5 5 9 . 6  0 . 4  1 5 59 . 8  0 . 9  1 5 5 7 . 5  0 . 9  0 . 3  
G r a n d  C o u l ee 1 2 54 . 2  1 2 5 2 . 3  0 . 5  1 2 52 . 4  0 . 9  0 . 1 1 2 5 0 . 9  1 . 3 -0 . 4  

+:> H u n g r y H o r s e  3 5 2 5 . 6  3520 . 3  0 . 8 3 5 2 0 . 4  0 . 7  3 5 1 9 . 5  1 . 6 
N L i b b y  2 3 9 7 . 4  1 . 3 1 . 7 2 3 9 7 . 0  0 . 9  2396 . 0  0 . 9  2395 . 1  1 . 7 

I J u n e  A l  b e n i  Fal l s 2 0 6 2 . 6  2062 . 7  2 0 6 2 . 6  2 0 6 2 . 6  
r'0 Dwo r s h a k  1 59 1 . 3  0 . 7  0 . 8  1 589 . 6  -0 . 5  0 . 3  1 588 . 7  1 . 0 1 588 . 8  0 . 9  0 . 1  
lD G ra n d  C o u l ee 1 286 . 9  -0 . 1  -0 . 1  1 286 . 6  -0 . 2  1 286 . 2  0 . 2  1 285 . 5  0 . 3  

H u n g ry H o r s e  3 5 5 2 . 0  3 546 . 3  -0 . 8  0 . 6  3546 . 4  1 . 1  3 546 . 5  1 . 4 
L i bby 2445 . 9  0 . 6  0 . 8  2444 . 0  2444 . 6  0 . 6  2444 . 2  1 . 0 

J u l y Al b e n i Fa l l s  2 0 6 2 . 5  2 0 6 2 . 5  2062 . 5  2062 . 5  
Dwo r s h a k  1 59 3 . 4  -0 . 4  0 . 5  1 590 . 2  - 1 . 4  1 588 . 6  1 . 0 -0 . 1  1 589 . 4  
G rand  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 289 . 9  1 289 . 9  
H u n g r y H o r s e  3 5 54 . 1 3547 . 0  - 1 . 2  3 5 46 . 1  1 . 6 3547 . 0  1 . 2 
L i b b y  2455 . 5  0 . 6  0 . 8  2453 . 7  0 . 6  245 3 . 6  0 . 6  2453 . 6  0 . 4 

A u g u s t  1 - 1 5 Al b e n i Fal l s  2 0 6 2 . 5  2062 . 5  2 0 6 2 . 5  2062 . 5  
Dwo r s h a k  1 59 2 . 5  -0 . 3  1 588 . 0  - 1 . 8  -0 . 3  1 58 6 . 5  1 . 0 -0 . 4  1 587 . 0  0 . 4 -0 . 3  
G ra n d  C o u l e e  1 2 90 . 0  1 29 0 . 0  1 289 . 9  1 289 . 9  
H u n g ry Ho rse  3 5 5 3 . 4  - 1 . 1  - 1 . 1  3 544 . 7  -2 . 0  3 54 3 . 6  1 . 6 3543 . 9  1 . 1  -0 . 3  
L i bby 2 4 5 5 . 5  0 . 5  0 . 6  2453 . 3  -0 . 5  0 . 4  2453 . 1  0 . 6  -0 . 2  2452 . 8  0 . 4  -0 . 3  

A u g u s t  1 6-3 1 A l b e n i Fal l s  2 0 6 2 . 5  2062 . 5  2 0 6 2 . 5  2062 . 5  
Dwo r s h a k  1 5 9 1 . 3  -0 . 7  -0 . 5  1 58 5 . 3  -2 . 0  -0 . 5  1 584 . 3  1 . 0 -0 . 5  1 584 . 5  0 . 4  -0 . 5  
G ra n d  C o u l ee 1 2 90 . 0  1 2 90 . 0  1 28 9 . 9  1 2 9 0 . 0  
H u n g r y  H o r s e  3 5 5 2 . 4  - 1 . 8  - 1 . 7  3542 . 4  -3 . 0  3 54 1 . 3  1 . 5 -0 . 7  3 540 . 9  1 . 0 -0 . 9  
L i bby 2455 . 5  0 . 4  0 . 5  2453 . 2  -0 . 7  0 . 3  2452 . 9  0 . 6  -0 . 3  2452 . 6  0 . 4 -0 . 4  

E x i s t i n g = E x i s t i n g C o n t ra c t s  
P 3  = A s s u red  D e l i v e ry Al t e rn a t i v e 3 
AD = A s s u r ed  D e l  i v e ry 
- I n d i c a t e s  a d i f f e re n c e  wh i c h i s  n o t  s t a t i s t i c al l y  s i g n i f i c a n t  o r  i s  l e s s  t h a n  0 . 1  f t .  
- A n e g a t i v e n umbe r i n d i c a t e s  a l ow e r  e l e v a t i o n t h a n  t h e  bas e c o n d i t i o n .  

( V S6-f1G- 1 8 7 2 Z )  









4 . 2 . 2  RECREAT I ON ,  I RR I GAT ION , AND CULTURAL RESOURCES  

OVERV I EW AND SUMMARY 

Recreat ion , i r riga t i on , cul tural resourc e s , and res i dent f i sh may b e  
af f e c ted by t h e  opera t ion o f  Federal s to rage res e rvo irs . The e f f e c t s  o f  
Inter t i e  de c i s ions o n  r e s e rvo i r  l evel s  are d i s cus s ed i n  S e c t i on 4 . 2 . 1 .  
Po tential e f f e c t s  o f  Intertie  dec i s ions on res i dent f ish are addre s s e d  in 
S e c t ion 4 . 2 . 3 .  S e c t ions 4 . 2 . 2 . 1  through 4 . 2 . 2 . 3  d i s cuss the e f f e c t s  of 
Inter t i e  dec i s ions on recreat ion , i r rigat ion , and cul tural resourc e s , 
respe c t ive ly .  Sect ion 4 . 2 . 2 . 4  pre s ents  the resul t s  o f  s ens i t ivity 
ana lyses  ident i f ied as  having poten t ial ly s ignif i cant impac t s . 
Mi t iga t i on i s  d i s cus s ed in S e c t ion 4 . 2 . 2 . 5 .  

I n t e r t i e  d e c i s ions are unl ikely to  a f f e c t  rec reat ion o r  i r r igat ion in the 
Pac i f i c  Nor thwe s t .  R e s e rvo i r  l eve l s  during the summer  months on whi c h  
recreat ion depends a r e  only minima l ly a f f e c ted  by any o f  the 
a l t erna t ive s .  Dur ing the fal l and winter months however , f i rm market ing 
may change r e se rvo i r  l eve l s  thus po ten t i a l l y  a f f e c t ing cul tural 
resour c e s . Eros ion o f  cul tural resourc e  s i t e s  at  L ibby could b e  a 
part icular prob l em r e sul t ing f rom f i rm marke t ing . 

4 . 2 . 2 . 1  Recreat ion 

I n t roduc t i on /Methods of Analys i s  

Federa l  hydro proj e c t s  p rovide numerous opportun i t i e s  f o r  recreation b o t h  
i n  the r e s e rvo i r s  themse lves and in t h e  areas down s t ream f rom the 
p r o j e c t s . Typi cal l y  a s s o c iated with  the p ro j e c t s  are wate r-re lated  
ac t iv i t i e s  such  as boat ing , swimming , wat e r  s k i ing , and f ishing . In  
conj unc t ion wi th thes e  a c t ivi t ie s  are o ther outdoor  recreat ion 
opportun i t i e s  inc l ud ing camping , p i cn icking , s ight s e e ing , h ik ing , and 
o ther related  ac t ivi t i e s . 

Becaus e many recreat ion a c t i vi t i e s  are inf luenced  by the pro j ec t ' s  
r e se rvo ir e l eva t i on o r  downs t ream f lows , r e s e rvo i r  operat ions whi c h  o c cur 
wi thin the bounds s p e c i f ied by the p ro j e c t  owner s / operato rs  may inf luence 
the amount , type , and qual ity  of r e c reat ion exp e r i enc e s . Changes in 
r e se rvo i r  e l evat ion o r , to a l e s s e r  exten t , pro j e c t  d i s charge resul t ing 
f rom Inte r t i e  d e c i s ions may resul t in impa c t s  to  r e creat ion . In  gene ral , 
e l evat ion changes woul d  a f f e c t  rec reat ion in the r e s e rvo i r  whi l e  
d i scharge change s  would  inf luence downs tream r e c r ea t i on .  

Maintaining r e s e rvo i r s  at ful l poo l i s  mo s t  advantageous f o r  recreat ion . 
Recreat ional fac i l i t ie s  s uch as boat ramp s , dock , and swimming areas are 
typ i ca l l y  des igned for opt imal  use at  ful l poo l . I n  add i t ion ,  mo s t  
r e se rvo i r s  have the appearance  o f  a natural l ake when ful l ,  c r eat ing an 
appeal ing envi ronment f o r  recrea t i on .  

Downs tream rec reat ional ac t ivi t ie s  such as f i sh ing , swimming , raf t ing , 
and boat ing are inf luenced by pro j e c t  d i s charge . Marked s ho r t -te rm 
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change s  in pro j e c t  d i s c harge generally  reduce f i s h  ac t ivi ty and 
c onsequently  impac t f i s hing s uc ce s s .  Rapid  f low changes  a l s o  present  a 
s a f e ty hazard to downs t ream water  use r s . At mos t  pro j e c t s , cons t raints  
have been deve l oped  l im i t ing the rat e  of  change in pro j e c t  d i s charge to  
pro t e c t downs t ream par t i e s  ( s ee Co rps of  Engineers , 1 985 ) .  In  add i t ion , 
when pos s ib l e , r e s e rvo i r  d i s charges are he l d  cons tant and wi thin ranges 
appropriate to  enhance  downs t ream f ishing s uc c e s s  dur ing peak f ishing 
periods . Re que s ts f o r  s p e c ial  operat ions at pro j e c t s  ( in c l ud ing L ibby , 
Albeni Fal l s , Hungry H o rs e , Grand Coul e e , and Dwo rshak ) to  bene f i t  
nonpower use s  inc lud ing recrea t ion and f is hing are made b y  the COE and 
BOR . 

P o tent ial impac t s  of  Inte r t i e  dec i s ions were as s e s sed  us ing data f rom the 
SAM s tudi e s . In  orde r  to  d e t e rmine and compare p o t en t ial  impac t s  of  
I n t e r t ie de c i s ions on r e c reat ion a t  Federal  s to rage r e s e rvo i r s , a me thod 
o f  conve r t ing SAM output ( re s e rvoir  e l evat ions ) to  r e c reat ion impa c t  was 
needed . Be cause mos t  rec reat ion at the p ro j e c t s  of conce rn o c c urs  during 
summer months , the rec reat ion analys i s  was conf ined to  the May through 
Augus t p e r iod . 

A me thod was deve loped  based on avai lab l e  data r e l a t ing recreat ion s i t e s  
o r  usage to  r e se rvo i r  e levat ions f o r  t he re s e rvo i rs s tudied . F o r  Grand 
Coulee  and Hungry H o r s e , an impac t index was deve l oped whi ch related  the 
numb e r  of ava i l ab l e  boat ramps to  the re s e rvo ir  e l evat ion for a given 
s imulat ion , mon t h , year , and a l ternat ive . The numb e r  of  ava i l ab l e  boat  
ramps (based on r e s e rvo i r  e l evat ion data ) was d e t e rmined for  each 
s imulat ion on a monthly bas i s . Thi s  numb e r  was t hen averaged over al l 
200 s imulat ions and presented  as  a percen tage o f  the t o tal  numb e r  of  
exi s t ing ramps . Thes e  values then repres en t  the average numbe r  o f  boat 
ramps ava i l ab le exp re s s ed as a p e rcentage o f  the t o tal  numb e r  of exi s t ing 
boat ramps f o r  a g iven al terna t ive . A s easonal ave rage index was a l s o  
calculated  f o r  t h e  May through Augus t per iod . A l i s t  o f  b o a t  ramps used 
in the analys i s  and the i r  minimum usab l e  e l evat ions i s  contained in 
Appendix C ,  Part 4 .  

For Libby and Dwor s hak r e s e rvo i r s , vis i to r-use ind i c e s  we re  ob tained f rom 
the Corps  o f  Engine e r s . The v i s i t o r  ind i c e s  ind i cate  how decreases  in 
r e se rvo i r  e leva t ion b e low ful l poo l  would be  exp e c t e d  to  a f f e c t  vi s i tor  
usage as  a percentage o f  usage a t  full  poo l . Thes e  ind i c e s  we re then 
app l ie d  to the change s  in r e s e rvo i r  e l eva t i on a s s o c ia t e d  w i t h  Inter t i e  
d e c i s ions to  ob tain a n  e s t imat e  o f  impact  o n  vis i t o r  use .  Ind i c e s  were  
deve loped  on  a monthly bas i s  f o r  the May through Augus t pe r i o d . A 
s easonal average index was a l s o  cal cul a te d .  No ind i c e s  we re deve loped 
for  Albeni Fal l s  be cause summer r e s e rvo i r  l eve l s  did no t change f o r  any 
of the a l te rnat ive s . Data used  f o r  the ana l y s i s  is provided in 
Append ix C ,  Part  4 .  

The Kokanee and Kamloops  F i shing Derby a t  Albeni Fal l s  r e s e rvoir  i s  an 
importan t  r e creat ion event whi ch oc curs outside  the normal summer 
r e creat ion season . Thi s  event i s  he ld  in conjun c t ion with  the opening o f  
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f ishing season around May 1 .  The suc ce s s  o f  the event i s  enhanced by 
reservo ir  l eve l s  of  a t  l eas t 2 , 054 fee t .  SAM end-of-Ap r i l  rese rvo i r  
e l evat i on data we re us ed t o  d e t e rmine the probab i l ity  of  be ing a t  o r  
above the d e s i red e l evat ion f o r  t h i s  event . 

Recrei� t ion downs t ream of  reservo i rs is  a l s o  important ; howeve r , i t  is  
more ri i f f i cul t to as s e s s  poten t ial impa c t s  in this  area be cause e f f e c t s  
are prima r i ly related  to  sho r t-term f l uc tuat ions i n  f l ow . The SAM 
provides f low inf ormat ion on a mon thly ave rage bas i s .  Howeve r ,  thi s  
informa t i on i s  no t par t i cularly use ful i n  determining sho r t-term f l ow 
changes . Becaus e such short-term changes are highly dependent on 
spec i f i c , of ten short-term ,  opera t ional cons t raints and condi t ions , thes e  
changes are n o t  amenab l e  to ana l y s i s  us ing the SAM . Cons t ra ints  have 
been deve loped at mo s t  pro j e c t s  whi c h  l im i t  the rate o f  change in 
d i s charge . In  some cases , short-term requi rements are used  t o  maintain 
f l ows a t  leve l s  sui tab l e  for  re c rea t ion us e ,  part i cularly f ishing . A l l  
proj e c t s  wil l  cont inue to  be  operated wi thin exi s t ing cons t raints . As 
d i s cus sed  in Se c t ion 4 . 2 . 1 ,  operat ions at  L ibby , Hungry Hors e , Albeni 
Fal l s , and Dworshak should be minima l l y  aff e c ted . A b r i e f  d i s cus s ion of 
po tential  short-term e l eva t ion change s a t  Grand Coulee and sho r t-term 
f l ow change s in the Columb ia R iver r iver down s t ream of  Grand Coulee i s  
contained in S e c t ion 4 . 2 . 1 .  

E f f e c t s  o f  Increas ing Inte r t ie Capa c i ty 

As d i s cussed in S e c t ion 4 . 2 . 1 ,  inc reas ing Int e r t i e  capaci ty has l i t t l e  
e f f e c t  on reservo i r  e l evat ions . Thi s  is  par t i cularly  t rue during the 
summe r recreat ion s eason . As shown in Tab le  4 . 2 . 9 ,  d i f f e rence s  in 
s easonal recrea t i on ind i ces  a t  L ibby resul t ing f rom Intertie  expans ions 
are  on the order o f  0 . 1  percent ( Tab le s  may be found f o l l owing page 
4 . 2 . 2-9 ) .  Resul t s  are s imilar  f o r  o the r res ervo i rs . Monthly r e c reat ion 
ind i c e s  are also minima l l y  af f e c ted by Int e r t i e  expans ions . Maximum 
changes are l e s s  than 1 percent a t  a l l  reservo irs  s tud ied . Data f o r  
Libby are presented in Tab l e  4 . 2 . 10 and a r e  i l lus t ra t ive o f  re sul ts  f o r  
o ther reservo irs . Recreat i on ind i ces  f o r  Hungry Horse , Grand Coulee , and 
Dworshak may be found in Appendix C ,  Part 4 .  

The probab i l i ty o f  mee t ing the des i red  e l evat ion f o r  the Kokanee and 
Kamloops Derby at Albeni Fal l s  is high for  a l l  al ternat ives s tud ied  and 
is greater than 90 percent  in a l l  cases  (Appendix C ,  Par t 4 ) .  Int e r t i e  
capac i ty had n o  e f f e c t  o n  t h i s  parame t e r . 

Changes in downs tream f l ows resul t ing f rom Int e r t ie expans ions are no t 
exp e c t e d  to  have s ign i f i cant e f f e c t s  on rec reat ion . Mos t  o f  the 
add i t i onal hydro ene rgy generated as a resul t o f  I n t e r t i e  deve l opment is 
derived f rom c onvers ion of  s p i l l  a t  downs t ream p r o j e c t s . Thi s  resul t s  in 
increased genera t i on w i t h  no change in f low . I f  ene rgy i s  shaped into 
dayt ime hours to  maximiz e  revenues wi thout increas ing t o tal  sale s , 
increas e s  in Columb ia R iver f l ows , o f  approxima t e l y  1 5  kcfs  could o c cur 
with the DC Upgrade , for exampl e  ( Se c t ion 4 . 2 . 1 ) .  Thi s  magni tude o f  
change i s  relat ive ly  sma l l  compared t o  the normal dai ly f l ow f l uc tua t i ons 
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at  downs tream proj e c t s  which  may b e  80-100  k c f s  o r  mo re . Limitat ions on 
the hourly rate of  change in d i s charge have been e s tabl ished by the COE 
at  The Dal le s  and John Dam dams ( as examp l e s ) which are bas ed on a change 
in e leva t ion downs tream of the dam of 3 fee t per  hour . Thi s  e qua t e s  to  a 
change in d i s charge o f  1 5 0  k c f s  and 200 k c f s  per  hour at  The Da l le s  and 
John Day dams , respe c t ive l y .  The d i s charge change s which could  o c cur as 
a resul t of I n te r t ie expans ions are we l l  wi thin the e s tab l i s hed l im i t s  
and a r e  sma l l  relat ive t o  normal dai ly f luctua t ions . 

E f f e c t s  of  Formula A l l o ca t ion Opt ions 

Formula al l o c a t i on o p t ions have l i t t l e  e f f e c t  on summe r  r e s e rVO l r  l eve l s  
( s ee S e c t ion 4 . 2 . 1 )  and t hus l i t t le po tential  impa c t  o n  rec reat ion . 
Seasonal and monthly rec reat ion ind i c e s  for  Libby are presented in 
Tab l e s  4 . 2 . 9  and 4 . 2 . 1 1 ,  respect ive l y . Again , d i f f e rences be tween 
a l ternat ives are typ i cal ly  l e s s  than 1 percen t  f o r  a l l  months and 
reservo i rs . Formul a  a l l o cat ion al ternat ives have l i t t l e  e f f e c t  on the 
end-of-Ap r i 1  A1beni Fal l s  e l evat ion . Data for Hungry Hors e , Grand 
Coul ee ,  and Dworshak are provided in Appendix C ,  Part 4 .  

As d i s cus sed  in S e c tion 4 . 2 . 1 ,  formula  a l l o cat ion i s  not  expec ted to  
af f e c t  downs tream f lows f o r  recrea t ion . 

E f f e c t s  of  Long-Term F i rm Market ing 

Reservo i r  l evel s  dur ing the rec rea t i on s eason are only s l ightly af f e c ted 
by f irm marke t ing a l t e rnat ives ( s ee  Se c t ion 4 . 2 . 1 ) .  As a resul t ,  f irm 
marke t ing has l i t t l e  e f f e c t  on recreat i on indi ce s . Resul ts  f o r  L ib by are 
pres ented in Tab l e s  4 . 2 . 9  and 4 . 2 . 1 2 .  Data f o r  o ther reservo irs  are 
presented in Append ix C ,  Par t  4 .  E f f e c t s  o f  f i rm contrac ts  are s l ightly  
greater at  Hungry H o r s e  and Dworshak than for  e i ther Inte r t ie capac i ty or  
f ormula al l ocat i on a l te rna t ives . Maximum d i f f e rence s  of  up  to 2 or  
3 percent o c cur in the  monthly ind i c e s  a t  Hungry Hors e , the  mos t  af f e c ted 
proj e c t .  P o tential  impac t s  o f  that magni tude o c cur i n  only a few cases 
and are cons ide red relat ively  minor .  

Firm marke t ing had e s s en t ia l ly no e f f e c t  on the probab i l i ty o f  be ing 
above 2 , 054  f e e t  at  A1beni Fal l s  f o r  the Kokanee and Kam100ps Derby . 

As d i s cuss e d  in S e c t i on 4 . 2 . 1 ,  f irm contrac t a l t e rnat ives have the 
potential  to inc rease down s t ream f l ow f luc tua t i ons . Increased peaking 
d e l iver i e s  of 2550 MW wou l d  increase dayt ime f l ows by approximately  
30  k c f s  over  the  Exi s t ing Con t ra c t  a l t e rnat ive i f  it  we re all  generated 
on the hydro  sys tem . Thi s  amount of change is typi cal  o f  normal 
operat ions and is wel l  w i thin e s tab l i shed con s t rain t s  at  l ower Co lumbia 
R iver proj e c t s . No  s igni f i cant e f f e c t s  on downs t ream recrea t i on are 
expe cted  as a resul t o f  f i rm contrac ts . 

4 . 2 . 2 . 2  E f f e c t s  on I rr igat ion 

Introduc t ion/Method o f  Analys i s  

Leve l s  o f  al lowab l e  i r r i ga t i on wi thdrawal s  are d e t e rmined b y  the 
individual  s tates  and are e s tab l is hed wat e r  r ights . Hydro o pe ra t i on 
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planning is  deve loped around f l ows tha t  inc lude i rr igat ion wi thdrawa l s . 
In mos t  areas of  the C o l umb ia R ive r Bas in , r ive r operat ions a f f e c t  
i r r iga t ion only to  the extent that coordina t ion is  somet imes neces sary t o  
a l l ow i rrigators to move the i r  pump intakes i n  respons e to changes in 
reservo i r  o r  rive r leve l s . The s e  type s of  impa c t s  woul d not be changed 
by Intertie  capa c i ty o r  pol icy decis ions . However , a t  Grand Coulee , 
pumps f o r  the C o l umb ia Bas in P ro j e c t  are lo cated at  the p l an t . As 
reservo i r  l eve l s  drop , pumping be comes mo re d i f f icul t ;  at  some l eve l s , 
pumps wi l l  no t operate o r  may be damaged i f  run . There  is  curren t ly a 
requi rement f o r  the res e rvoir  to be at  o r  above 1 , 240 f e e t  a t  the end of  
May f o r  i r rigat ion .  I f  tha t  cons t raint  i s  not  me t ,  there woul d  b e  some 
potential  f o r  drawdown of Banks Lake , wh ich  would have an adverse  e f f e c t  
on the f i shery and re c reat ion . 

The s t reamf l ows used  in SM1 have been adj us ted f o r  i r r igat i on depl e t i on . 
I t  i s  as sumed that i rr igat ion dep l e t i ons wi l l  change over t ime ; howeve r ,  
the mode l s  used  in t h i s  analys i s  do not  have the ab i l i ty t o  do thi s . As 
an assump t ion , the 1 9 9 1  l eve l of  e s t imated  i r r iga t i on dep l e t ion was us ed  
in these  s tudie s . Consequent l y ,  i r r iga t ion dep l e t ions are  p robab ly  
s l igh t l y  over e s t imated  in the  near term and unde r  e s t ima ted in the  later  
years . Be caus e all  al t e rna t ive s are  affected  e qua l ly , an  e rror  in the 
i rrigat ion assump t i ons does no t af f e c t  incremental resul ts  of  a l t e rna t ive 
comparisons . 

To assess  the p o t en t ial  impac t of  var ious Inter t i e  a l t e rnat ives on 
i rrigation ,  the resul t s  of the SAM hydro s tud ies  d i s cussed in 
S e c t ion 4 . 2 . 1  we re use d .  The resul t s  were conve r t e d  to  g ive the 
probab i l i ty of  b e ing a t  or  above 1 , 240 f e e t  a t  the end of  May a t  G rand 
Coul ee (Appendix C ,  Part  5 ) .  As d i s cus sed  in Chapt e r  3 ,  there are many 
unc e r taint ies  invo lved in de t e rmining the amount of f uture i r r igat i on 
w i thdrawal f o r  the Columb ia Bas in P r o j e c t .  Approxima t e ly hal f  of  the 
author ized  ac reage has been deve l oped and perm i t s  f o r  the remaining 
port ion are up f o r  renewa l  in 1 9 8 9 . The Bureau of  Re c l amat ion i s  
as s e s s ing s eve ral proposal s f o r  cont inued deve lopment of  the Co lumb ia 
Bas in Proj e c t . The maximum impa c t  the s e  proposals  would have on reg ional 
f i rm power during the 20-year s tudy ho r i z on f o r  this  E I S  is 50-100 MW .  
Thi s  d i f f erence would af f e c t  a l l  po l i cy and capac i ty a l terna t ive s 
s t udied . Thi s  woul d no t affe c t  the re l a t i onship  b e twe en a l t e rnat ives . 
For the se reas ons , only the current level of  C o l umb ia  Bas in P ro j e c t  
deve lopment i s  assumed f o r  environmental analys i s  i n  this  E I S . An 
es t imate  was made of the potential  e f f e c t  Co lumb ia Bas in  deve l o pment 
would  have on the econom i c s  of  Int e r t i e  deve l o pment . In  order  to a s s e s s  
t h i s  economic  as p e c t  of t h e  Co lumb ia Bas in Proj e c t ,  SAM s tudies  were 
performed us ing P roposed Fo rmula Al locat ion and Assured De l ivery 
con t rac t s  whi l e  varying the Intert i e  s i z e . Surp lus f i rm ene rgy was 
reduced or resources added to make up f o r  the increased f i rm l oad 
as s o c iated  w i t h  the i rr igat i on expans ion . 
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E f f e c ts o f  Increas ing Capa c i ty ,  Formula Al locat ion , and Long-Te rm Firm 
Mark e ting 

The re are no d i f f erence s  b e tween al ternat ives in the p robab i l i ty o f  
mee t ing the 1 , 240 f oo t  c r i te r ion f o r  irriga t ion at  Grand Coul ee . Thos e  
years i n  whi c h  the end-o f -May e l evat ion a t  Grand Coul ee  i s  b e l ow 
1 , 240 f e e t  ref l e c t  f lood con t ro l  requi rement s . Data f o r  al l a l te rnat ive s  
a r e  provided i n  Appendix C ,  Part 5 .  

Expans ion o f  the Columb ia Bas in proj e c t  would reduce bene f i t s  o f  I n t e r t i e  
expan s i ons . Bene f i t s  o f  the DC Upgrade would b e  reduced by about 
$ 3 . 6  m i l l ion and b ene f i t s  of Maximum I n t e r t i e  deve l opment would be 
reduced by about $ 1 7  mi l l ion ( present wor t h  value s  in 1 9 8 7  dol lars ) .  
Thes e  reduc t ions are sma l l  relat ive to the t o tal  b ene f i t s  of  I n t e r t i e  
expan s i on .  ( See  Se c t ion 4 . 5 . )  

4 . 2 . 2 . 3  Cul tural Resour c e s  

I n t roduc t ion/Me thods o f  Analys i s  

Cul tural resource s  are def ined as  " the nonrenewab l e  evidence o f  human 
o c cupa t i on o r  ac t iv i t y  as ref l ec ted in any d i s t r i c t ,  s i t e , bui l d ing , 
s truc ture , a r t i f ac t , ruin , obj e c t , work o f  art , arch i t e c ture , o r  natural 
f ea ture that was important in human his tory at  the nat iona l , s tate , or 
l o c a l  l eve l . "  Cul tural resources have b e en ident i f ied a t  each of the 
f ive Federal s to rage r e s e rvo i r s  po tent i a l l y  impac ted  by changes in hydro 
sys tem operat ions . 

Cul tural resour c e s  located  ln and around Federal s to rage r e s e rvo i r s  in 
the PNW have b e en a f f e c ted by numerous ac t iv i t i e s  inc l uding inunda t ion , 
l ogg ing , agr icul ture , wave and wind e ro s ion , o f f  road vehi c l e  use , r e l i c  
co l le c t ing , and vandal i s m .  Wi thin the curren t operat ing regime , c hange s  
i n  r e s e rvo i r  e l evat ions can a ff e c t  cul tural resources in two ways : b y  
chang ing the rate o f  eros ion o f  cul tural resource s i te s  and by changing 
the i r  acces s ib i l i ty to  vandal s  and re l i c  c o l l e c tors . Repeated we t t ing 
and dry ing of o rgan i c  a r t ifac t s  causes  a r t i f a c t  d e t e r i o ra t ion . I t  i s  
probab l e  that s ome o rgan i c  artifac t s  wi thin the exi s t ing z one o f  pool  
f luc tua t ion have al ready been  adver s e l y  a f f e c ted by t h i s  p ro c e s s  ( Lenihan 
e t  a l . 1 98 1 ) .  

Re l i c  c o l l e c t ing and vandal ism usua l l y  oc cur during the warme r months and 
require s i t e  a c c e s s ib i l i ty .  Thes e  ac t ivi t ie s  are f ac i l i tated  b y  
increased e ro s ion , weathe r , and poo l f luc tuat ions . Re l i c  hun t e r s  o f ten 
key a c t ivi t i e s  to  high-e ro s ion cond i t ions such  as rapid  and repeated 
drawdowns and inc reased s to rm condi tions  whi c h  expos e  more a r t i f ac t s . 

Two measure s we re deve loped to  e s t imate the e f f e c t  o f  var ious I n t e r t i e  
ac t ions o n  cul tural resour ce s . The f irs t addre s s e s  change s  in e r o s ion 
po t en t ial  o f  s i t e s  whi l e  the s e c ond quan t i f i e s  the a c c e s s ib i l i ty o f  s i t e s  
f o r  vandal i sm and re l i c  c o l l e c t ion . 
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Because o f  l imited  cul tural resources data for  Hungry Horse and Dworshak 
reservo i rs , a quant i tat ive asses sment of impa c t s  was no t done f o r  these  
proj e c t s . In order to assess  the magni t ude of poten t ial impa c t s  o f  
Int e r t ie de c i s ions a t  the remaining res ervo i rs , SAM data o n  pre d i c ted 
rese rvo i r  e l evat ions were use d ,  a l ong wi th avai lab l e  data on locat ion 
( elew r ion ) of  cul tural resource  s i tes , to deve l op wave eros ion and s i te 
acces � ib i l i ty ind i c e s . Only those  s i te s  l o ca ted  wi t h in the operat ing 
range of each reservo i r  were cons idere d .  

For each reservo i r , cul tural resource s i te s  with  known e l eva t i ons we re 
grouped in la-foo t increment s .  Next , the SAM resul ts  were grouped into 
the same la-foot  e l evat ion inc rements . A wave e ros ion index was then 
calculated for each reservo i r , month , and s tudy year by mul t i p ly ing the 
number of s i te s  in a g iven e l evat i on range by the number of  s imulat i ons 
in whi c h  reservo i r  e leva t i ons f e l l  w i thin that e l evat ion range , and 
to tal ing the resul t s  f o r  a l l  s imula t ions . Thi s  is a measure of the 
c o inc idence of  s i te s  w i t h  reservo i r  e l evat ions . S im i l ar l y ,  a s i te 
acc e s s ib i l i ty index was deve l oped in whi c h  the number  of ac c es s ib l e  s i te s  
( s i t e s  whi c h  are h i gher in e levat ion than the r e se rvo i r  l eve l ) were 
t o ta l ed for a l l  s imulat i ons . Resul t s  we re then presented as a percen tage 
c hange f rom a base case . Informa t ion on s i te s  us ed in the ana l ys i s  and a 
sampl e  calculat ion of  wave e ros i on and s i te acces s ib i l i ty ind i c e s  are 
provided in Appendix C ,  Part 6 .  

E f f e c ts  o f  Increas ing Int e r t i e  Capa c i !y  

Annual average wave e ros i on and s i t e  acce s s ib i l i ty ind i c e s  a r e  pre s ented  
in Tab l e  4 . 2 . 1 3 .  Change s  in Inte r t i e  capac i ty had e s s en t i a l l y  no  e f f e c t 
on cul tural resource ind ices . An inspec t ion of monthly data ( Appendix C ,  
Part 6 )  ind i ca t e s  tha t  change s  in monthly ind i c e s  are relat ive ly  minor 
also . Thes e  resul t s  are cons i s tent wi th the fac t tha t  reservo i r  
e l evat i ons do no t c hange s ubs tant ial ly a s  a resul t o f  Inte r t ie expans i ons . 

E f f e c t s  of  Formula  A l l o cat ion Opt ions 

Analys i s  f o r  the current s tud ies  does  no t show subs tantial  po t ent ial  
impac ts  resul t ing f rom e i the r  the  P roposed Formula Al l oc a t i on o r  the 
Hydro-F i r s t  op t ion . Thi s  is expec ted f rom the hydro sys t em data becaus e 
reservo i r  e l evat ions are no t markedly a f f e c ted by the formula  a l locat i on 
a l t e rnat ive s . Except  in a few months in 1 988  when d i f fe rence s  are as 
much  as about 10  percent a t  Libby , change s  in the impa c t  ind i c e s  are 
general ly  l e s s  than 5 percen t  when c ompared to  the Pre-lAP a l te rnat ive 
( Tab l e  4 . 2 . 14 and Append ix C ,  Part 6 ) .  

E f f e c t s  of Long Term F i rm Contra c t s  

Current s tudy resul t s  ind icate  po t ent ial impac t s  c ould resul t f rom f i rm 
market ing in the ear l i e s t  year s tud i e d ,  1 98 8 . Typ i cal ly , change s  
resul t ing f rom Assured De l ivery cas e s  a r e  s omewhat larger than f o r  
Federal Marke t ing case s ;  however , the e f f e c t s  o f  b o t h  al terna t j ve s  a r e  
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s imilar . Increases in annual ave rage ind i c e s  f o r  Libby in 1 988 are up to  
12  percent f o r  wave eros ion with  a corres ponding dec rease o f  6 pe rcent or  
s o  in s i te ac ce s s ib i l ity  ( Tab l e  4 . 2 . 1 5 ) .  Increase s  in the mon t h l y  wave 
eros ion index of up to 40 percent  at Libby o c cur as a resul t o f  f i rm 
marke t ing ac t ions in 1 988 . Thes e  inc rease s  are accompanied by d e c reases  
in the  monthly s i te  a c ce s s ib i l i ty index o f  up  t o  1 5-20 percen t . Resul t s  
f o r  1 9 9 3  a l s o  ind icate  po ten t ial  impac t s , depending o n  the t ime of  year ; 
however ,  the magni t ude i s  l e s s  with  maximum changes be ing in the 
10-20 percent  range . In  gene ral , maj o r  e f f e c t s  are conf ined t o  the L ibby 
pro j e c t  in the f irs t 2 years s tudied ( see  Tab l e s  4 . 2 . 1 3 to 4 . 2 . 1 5 ) .  
(Monthly data can be found ln Appendix C ,  Par t 6 . ) 

An ins p e c t ion of  data used  in t he calculat ion of  wave eros ion ind i c e s  
s hows tha t  a t  Libby a numbe r  o f  cul tural resource s i t e s  are located  in 
t he higher areas of the reservo i r . A s h i f t  in t he numbe r  of o c c ur rence s 
of  reservo i r  e l evat ions in t he s e  areas resul t s  in a large change in the 
wave e ros ion index.  A samp l e  of  t h i s  type of  cal culat ion i s  provided in 
Append ix C ,  Part 6 .  The data ind icate  tha t  inc reased e ros ion of  cul t ural 
res ource  s i t e s  at  L ibby is a po tent ial prob l em wi th  the Federal Marke t ing 
and As sured De l ivery marke t ing a l t e rnat ives in 1 988 . I t  is  a l s o  po s s ib l e  
that  the re would  no t be  prob l ems under  the actual  wat e r  cond i t ions , 
l oads , and marke t ing cond i t i ons that  oc cur in that year . In any cas e ,  
Libby w i l l  cont inue t o  be operated accord ing t o  pro j e c t  cons t rain t s  us ed 
in Coordina t ion Agreement planning and provided by the Corps of  
Engine e rs . ( See  a l s o  Se c t ion 4 . 2 . 1 . )  

4 . 2 . 2 . 4  Sens i t ivi ty and O ther Analys e s  

Al t e rnat ive f i rm marke t ing cas e s  (As sured De l ive ry Al t erna t ives 1 ,  2 ,  
and 3 )  are the only s ens i t iv i t y  s tudies  iden t i f ied  in Sec t ion 4 . 2 . 1 . 5  as 
having potent ial e f f e c t s  on summe r reservo i r  l eve l s  and t hus recreat ion . 
Mean reservo i r  e l evat ions at  Hungry Horse and Dworshak are gene ral ly  
l owe r in July and Augus t of  1 988  and 1 9 9 3  t han wi t h  Exis t ing Cont rac t s . 
Higher reservoi r  leve l s  oc cur in 1 9 98  and 2003  as a resul t of  these  
marke t ing al t e rnat ives (Append ix C ,  Part  2 ) . 

Based  on the s e  resul t s , recreat ion ind i c e s  were cal cul a t e d  for  As s ured  
De l ive ry A l t e rnat ives 1 and 2 which  b racke t the range o f  e f f e c t s  of  the 
a l t e rnat ive marke t ing cas es . Data f o r  Libby are given in Tab l e s  4 . 2 . 9  
and 4 . 2 . 1 2 .  Data are presented f o r  Hungry Horse and Dworshak in t h i s  
d i s cus s ion and further info rma t ion may b e  found i n  Appendix C ,  Par t 4 .  
Seasonal re c reat ion indi c e s  f o r  Hung ry Horse  in 1 988  are l ower than f o r  
Exis t ing Con t rac t case s  by about 1 percent . In 1 9 9 3 , d i f f e rence s  are 
s l igh t ly l e s s  than 1 percent . As expe c ted f rom t he r e s e rvo i r  e l evat ion 
dat a ,  recreat ion ind i c e s  in 1 9 98  and 2003  are s l igh t l y  higher f o r  the 
Assured De l ivery Al t e rnat ives 1 and 2 than for the Exis t ing Con t rac t s  
a l t e rnat ive . Maximum d e c rease s  in monthly  ind i c e s  due t o  Al t e rnat ive 
marke t ing oc cur in Augus t of 1 988  and are about 3 percen t . The s e  changes 
are s imilar in magni tude to  tho s e  obs e rved f o r  As sured De l ive ry and 
Federal Marke t ing a l t e rnat ive s . 

4 . 2 . 2-8 



At  Dwor s hak , c hanges in s easonal r e c reat ion ind i c e s  are sma 1 1 --typ i ca 1 1 y  
o to  0 . 3  percent . In 1 9 9 3  the ind i c e s  a r e  l ower wi th Al t e rnat ives 1 
and 2 marke t ing whi l e  in 1 9 98  and 2003 ind i c e s  f o r  A l t e rna t ives 1 and 2 
are highe r  than f o r  the Exi s t ing Contra c t  cas es . De c rease s  in monthly  
recreat ion ind i ces  are  l e s s  t han 1 percent  wi th one excep t ion o f  a 
dec rease of  1 . 6  percen t . As w i t h  Hungry Hors e , increased ind i c e s  
r e l a t ive to Exi s t ing Contrac t s  oc cur i n  1 9 98  and 2003 . The s e  changes are 
relatively sma l l  and woul d no t s igni f i cant l y  af f e c t  re c reat ion . 

Two parame ters  are iden t i f ied in Se c t ion 4 . 2 . l . S as having the po t en t ial 
for impac t s  to  cul tural resources . Thes e  are the e f f e c t s  of  increas ing 
Inte r t i e  capac i ty as suming low PNW l oads and the e f f e c t s  of  add i t ional 
f i rm con t ra c t  a l terna t ives . 

When low Nor t hwe s t  loads are assumed , inc r eas ing the Inter t ie to  Maximum 
capac i ty resul t s  in l ower res ervo i r  e l evat ions par t i cularly in the winter  
months . This  general ly reduces  wave e ros ion and increase s  s i t e  
a c c es s ib i l i ty . At  Grand Coul e e , wave eros ion i s  dec reas ed  by as much  a s  
2 0  percent . Inc reas es  in wave e ros ion are noted  a t  A1beni Fal l s  o f  up to  
6 o r  7 percent . S i te a c c es s ib i l i ty increase d  f o r  all  proj e c t s , 
part i cularly A1beni Fal l s . 

Resul t s  for  a l t e rnat ive f i rm contrac t s  are s imilar to  resul t s  obtained 
for Assured De l ivery and Federal Marke t ing o p t ions ( see  Tab l e  4 . 2 . 1 S and 
Appendix C ,  Part  6 ) .  Wave e ros ion at Libby increas ed  by approxima t e l y  
2 0  to  30  percent  over the Exi s t ing Con t rac t Leve l s  f o r  s ome win t e r  
months , but by a n  average of  l e s s  than 1 0  percent  annua l l y .  At  Grand 
Coul ee , wave e ro s ion inc reas e s  by l e s s  than 1 percen t  annua l l y ,  al though 
in s ome months increa s e s  of  10 p e r c ent  o c cur . The resul t s  are s omewha t 
d i f f e rent than the As s ured De l ivery and Federal Market ing cas e s  in tha t 
this  e f f e c t  o ccurs in a l l  4 years s tudied  rather than b e ing no t i ceab l e  
only i n  the early years . As exp e c t e d , s i te  a c ce s s ib i l i ty d e c l ined by 
mod e s t  amounts  for a l l  p ro j e c ts in the add i t ional f i rm marke t ing case s . 

4 . 2 . 2 . S  P rocedure f o r  Mit igat ing Po tent ial Impa c t s  

I t  i s  pos s ib l e  that changes in r e s e rvo i r  e l evat ions cause d  b y  I n t e r t i e  
d e c i s ions could adver s e ly af f e c t  prope r t i e s  l i s ted  i n  o r  e l ig ib l e  f o r  the 
Nat ional Reg i s te r  of  H i s to r i c  P la c e s  at  Grand Coul ee , Dwo r s hak , Albeni  
Fal l s , Libby , and Hungry Horse  r e s e rvo i rs . Of thes e , only at  Libby have 
cul tural resour c e s  been fully  s urveyed and evaluate d ,  and a m i t igat ion 
p lan deve loped . BPA i s  consul t ing w i t h  the Bureau of  Rec l amat ion , the 
Corps  of Engineers , the Adv i s o ry Counc i l  on H i s t o r i c  P re s e rvat ion , the 
Nat ional Park S e rvi c e , a f f e c ted  Indian t r ibe s , the Bureau of  Indian 
Affairs , and the Washing ton , I daho , and Montana S ta t e  H i s t o r i c  
P r e s e rvat ion Of f i ce r s  to  deve lop  a P rogramma t i c  Memorandum of  Agreement 
( PMOA ) . Thi s  PMOA wi l l  provide f o r  ful l s a t i s fac t ion of  BPA ' s  o b l igat ion 
under  the Nat ional H i s to r i c  P re s e rvat i on Ac t .  See  S e c t ion 4 . 6  f o r  more  
info rmat ion about the  P rogramma t i c  Agreement . 

( VS 6 -PG- 1 8 1 SZ )  
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Ta b l e  4 . 2 . 9  

S EA S ONAL R E C R E A T I O N  I N O E X  FOR  L I BBY 
E x p e c t e d  U s a g e  a s  a P e r c e n t ag e  of F u l l Pool  Use 

1 988 
� ....QL ---BL ----.tiL 

E X I  S T I N G  CON TRAC T L EVE L 
P F  87 . 6  
PR 87 . 7  87 . 7  87 . 7  
H F  87 . 7  

F E O ERAL MARK E T I N G  
P F  87 . 8  87 . 8  
PR 87 . 9  87 . 9  87 . 9  
H F  87 . 8  87 . 8  

ASSUREO O E L IVERY 
PF 87 . 9  87 . 9  
PR 88 . 1  88 . 1  88 . 1  88 . 1  
H F  88 . 0  88 . 0  

ASSUR ED D E L IVERY A L T E RNATIVE  
PR 88 . 0  88 . 0  

ASSUR E D  D E L IVERY A L T E RNATIVE  2 
PR  87 . 8  

ASSURED  D E L IVERY A L T ERNATIVE  3 
PR  88 . 0  88 . 0  

1 '188 
� ....QL ---BL ----.tiL 

E X I ST I N �  C O N TRACT L E V E L  
P F  87 . 1  
PR  87 . 1  87 . 0  87 . 0  
H F  87 . 1  

F E D ERAL MARK ET I N G  
P F  87 . 0  87 . 0  
PR  87 . 0  87 . 0  87 . 0  
H F  87 . 0  87 . 0  

ASSURED D E L IVERY 
P F  87 . 0  87 . 0  
PR  87 . 0  87 . 0  87 . 0  87 . 0  
H F  87 . 0  87 . 0  

ASSURE D  D E L I VERY A L T ERNATIVE  
PR 87 . 2  87 . 2  

ASSUR E D  D E L IVERY A L T E RNATIVE  2 
PR  87 . 2  

ASSUR E D  D E L I VERY A L T E RNAT I V E  3 
PR 8 7 . 2  87 . 2  

C a s e  not  run  
P F  Pre  l A P  
P R  P r o p o s e d  P o l i cy 
H F  Hyd ro F i r s t  
E X  E x i s t i n g  I n t e rt i e  
D C  DC U p g r a d e  
A C  T h i rd A C  
MX Max i mum C a pa c i ty 

( VS 6-PG- 1 3 1 8 I J  
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1 99 3  
� ....QL ---BL ----.tiL 

EXIST I NG C O N TRlI C T  L EVEL  
PF 86 . 8  
PR  86 . 8  86 . 8  86 . 9  
H F  86 . 8  

F E D E RAL MARK E T I N G  
P F  87 . 0  87 . 0  
PR  87 . 0  87 . 0  87 . 0  
H F  87 . 0  87 . 0  

ASSURED  D E L I VERY 
PF 87 . 0  87 . 0  
PR 87 . 0  87 . 0  8 7 . 1 87 . 0  
H F  87 . 0  87 . 0  

ASSUR E D  D E L IVERY AL  T ERNA T I V E  
P R  86 . 9  86 . 9  

ASSUR E D  D E L I VERY A L  TERNA TIVE 2 
PR  8 6 . 8  

ASS URED D E L IVERY A L  T ERNA T I VE 3 
PR 86 . 8  86 . 8  

1 993 
� ....QL ---BL ----.tiL 

E X I S T I NG CQN TRA C T  L EVE L 
P F  86 . 7  
PR 86 . 7  8 6 . 7  86 . 8  
H F  86 . 8  

F E D E RAL MARK E T I N� 
PF 86 . 7  86 . 6  
PR 86 . 6  86 . 6  86 . 6  
H F  86 . 6  8 6 . 6  

ASSURE D  D E L I VE RY 
P F  86 . 7  8 6 . 7  
PR  86 . 7  8 6 . 7  86 . 6  86 . 6  
H F  8 6 . 7  86 . 7  

A SSURED D E L IVERY AL  T E RNA T I V E  
P R  87 . 1  87 . 0  

ASSUR E D  D E L IVERY AL  T E RNA T I V E  2 
PR  87 . 0  

ASSURE D  D E L I VERY A L  TERNA T I V E  J 
PR 87 . 0  87 . 0  



Tab l e  4 . 2 . 10 

EFFECTS OF INTERTI E  CAPAC I TY ON RECREAT I ON IND I CES AT L I BBY 
Expec ted  Usage as a Percentage o f  Ful l  Poo l Use 

As suming P roposed Formula Al locat ion and Assured De l ive ry 

� June July Aug 1-15  Aug 1 6 -3 1  

Exis t ing Int e r t i e  
1 988  6 8 . 8  88 . 8  9 7 . 4  9 7 . 5  9 7 . 5  
1 9 93  68 . 7  8 7 . 7  96 . 1  95 . 7  95 . 5  
1 9 98  6 8 . 4  88 . 0  96 . 0  95 . 6  95 . 4  
2003 6 8 . 4  8 7 . 4  95 . 9  95 . 2  94 . 9  

DC EX2ans ion 
1 988  68 . 8  88 . 8  9 7 . 4  9 7 . 5  9 7 . 5  
1 9 93  68 . 7  8 7 . 7  96 . 1  95 . 7  95 . 5  
1 9 98 68 . 4  88 . 0  96 . 0  95 . 6  95 . 4  
2003 6 8 . 4  8 7 . 4  95 . 8  95 . 2  94 . 9  

Third AC 
1 988  68 . 8  88 . 8  9 7 . 4  9 7 . 5  9 7 . 5  
1 9 9 3  68 . 7  8 7 . 8  9 6 . 1  95 . 8  95 . 5  
1 9 98 68 . 4  88 . 1  96 . 0  95 . 6  95 . 4  
200 3 68 . 4  8 7 . 3  95 . 8  95 . 2  94 . 9  

Maximum Int e r t ie 
1 988  68 . 8  88 . 8  9 7 . 4  9 7 . 5  9 7 . 5  
1 9 9 3  68 . 7  8 7 . 8  96 . 1  95 . 7  95 . 5  
1 9 98 6 8 . 4  88 . 2  96 . 0  95 . 6  95 . 4  
2003 6 8 . 4  8 7 . 3  95 . 8  95 . 2  94 . 9  

( VS 6 -PG- 1 3 18 I )  
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Tab le  4 . 2 . l l  

EFFECTS OF FORMULA ALLOCATI ON ON RECREAT ION IND ICES AT L IBBY 
Expec ted Usage as a Percen tage of  Ful l Poo l Use 

Assuming Exi s t ing Capa c i ty and Exi s t ing Con t rac ts  

� June July Aug 1 - 1 5  Aug 1 6- 3 1  

P re-lAP 
1 988  68 . 4  88 . 4  9 6 . 9  96 . 9  9 6 . 9  
1 9 9 3  6 8 . 6  8 7 . 4  95 . 8  95 . 6  95 . 4  
1 9 98 68 . 4  88 . 1  96 . 1  95 . 8  95 . 5  
2003 6 8 . 4  8 7 . 4  95 . 9  95 . 5  95 . 1  

P roj2o s e d  P o l icy 
1 9 8 8  6 8 . 4  88 . 6  96 . 9  96 . 9  9 6 . 9  
1 9 9 3  6 8 . 6  8 7 . 4  95 . 8  95 . 6  95 . 4  
1 9 9 8  6 8 . 4  88 . 1  9 6 . 1  95 . 8  95 . 5  
2003 6 8 . 4  8 7 . 4  95 . 9  95 . 5  95 . 1  

Hydro F i r s t  
1 98 8  6 8 . 4  88 . 3  9 6 . 9  9 7 . 0  9 7 . 1  
1 9 9 3  6 8 . 6  8 7 . 4  95 . 8  95 . 5  95 . 3  
1 9 9 8  6 8 . 4  88 . 1  9 6 . 1  95 . 8  95 . 5  
2003  6 8 . 4  8 7 . 4  95 . 9  95 . 5  95 . 2  

CVS6-PG- 1 3 1 8 I )  

4 . 2 . 2- 1 2  



Tab le  4 . 2 . 1 2 

EFFECTS OF  LONG-TERM FIRM CONTRACTS ON RECREAT I ON IND I C E S  AT L I B BY 
Exp e c t e d  Usage as a Percentage o f  Ful l Pool  Use  

Assuming P roposed  Formula A l l o c a t ion and Maximum Capac ity  

� June July Aug 1-15  Aug 1 6-31  

Exis t ing Contrac t s  
1 988  6 8 . 4  8 8 . 6  9 6 . 9  9 6 . 9  9 6 . 9  
1 9 9 3  6 8 . 6  8 7 . 6  95 . 8  95 . 6  95 . 3  
1 9 9 8  6 8 . 4  88 . 1  9 6 . 0  95 . 8  95 . 5  
2003 6 8 . 4  8 7 . 4  95 . 9  95 . 5  95 . 2  

Federal  Marke t ing 
1 988  6 8 . 6  88 . 7  9 7 . 2  9 7 . 3  9 7 . 3  
1 9 9 3  6 8 . 7  8 7 . 6  9 6 . 1  95 . 8  95 . 6  
1 9 9 8  6 8 . 4  88 . 2  9 6 . 0  95 . 6  9 5 . 4  
2003  6 8 . 4  8 7 . 2  9 5 . 8  9 5 . 2  94 . 8  

As sured De l ivery 
1 98 8  6 8 . 8  88 . 8  9 7 . 4  9 7 . 5  9 7 . 5  
1 9 9 3  6 8 . 7  8 7 . 8  9 6 . 1  95 . 7  95 . 5  
1 9 9 8  6 8 . 4  88 . 2  9 6 . 0  9 5 . 6  9 5 . 4  
2003 6 8 . 4  8 7 . 3  9 5 . 8  95 . 2  94 . 9  

As s ured  Del ivery A l t e rnat ive 2 
1 9 88 6 8 . 5  8 8 . 7  9 7 . 1  9 7 . 1  9 7 . 0  
1 9 9 3  6 8 . 7 8 7 . 7  95 . 8  95 . 2  94 . 9  
1 9 9 8  6 8 . 5  88 . 5  9 6 . 2  95 . 9  9 5 . 7  
2003 6 8 . 8  8 7 . 9  9 6 . 1  95 . 6  95 . 2  

A s sured Del ivery A l t e rnat ive 3 
1 988  6 8 . 7 88 . 8  9 7 . 3  9 7 . 3  9 7 . 3  
1 9 9 3  6 8 . 7  8 7 . 7  9 5 . 8  95 . 3  95 . 0  
1 9 98 6 8 . 5  8 8 . 4  9 6 . 2  9 6 . 0  95 . 7  
2003  6 8 . 7  8 7 . 8  9 6 . 0  95 . 5  95 . 3  

(VS6-PG-1 3 18 I ) 
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Tab l e  4 . 2 . l 3 

EFFECTS OF INTERT I E  CAPAC ITY ON 
WAVE ERO S I ON AND S ITE ACCES S I B IL ITY 

( Pe r cent Change From Exi s t ing Inte r t i e  Case ) 

Assuming Propos e d  Formula  Al l o ca t ion 

Wave Eros ion S i te  Acc e s s ib i l i ty 
DC Third DC Third  

Upgrade AC Maximum Upgrade AC Maximum 

Exi s t ing Con t rac t Leve l 

1 9 9 3  Libby 0 . 1  - 1 /  0 . 0  0 . 1  -0 . 2  
Albeni Fal l s  -0 . 1  -0 . 1  -0 . 2  -0 . 3  
Grand Coulee 0 . 1  0 . 2  -0 . 3  -0 . 4  

1 9 9 8  Libby 0 . 0  0 . 0  0 . 1  0 . 1  
Albeni Fal l s  -0 . 2  0 . 1  - 1 . 0  0 . 5  
Grand Coule e  0 . 3  -0 . 1  -0 . 5  0 . 2  

2003 Libby 0 . 0  -0 . 1  0 . 0  0 . 0 
Albeni Fal l s  0 . 1  0 . 2  0 . 4  0 . 7  
Grand Coulee -0 . 1  -0 . 1  0 . 2  0 . 2  

As sured De l ivery Con t rac t s  

1 9 9 3  Libby 0 . 0  0 . 0  0 . 1  0 . 0  0 . 0  0 . 0  
Albeni Fal l s  0 . 0  -0 . 1  0 . 0  -0 . 1  -0 . 3  -0 . 2  
Grand Coulee 0 . 0  0 . 1  0 . 1  -0 . 1  -0 . 3  -0 . 3  

1 99 8  Libby 0 . 0  0 . 1  0 . 0  0 . 1  0 . 1  0 . 3  
Albeni Fal l s  0 . 0  -0 . 2  -0 . 2  0 . 1  -0 . 7  - 1 . 0  
Grand Coul ee  0 . 0  0 . 2  0 . 3  0 . 1  -0 . 3  -0 . 5  

2003 Libby -0 . 1  -0 . 2  -0 . 3  0 . 1  0 . 2  0 . 2  
Albeni Fal l s  0 . 1  0 . 2  0 . 3  0 . 5  0 . 8 1 . 0 
Grand Coulee -0 . 1  -0 . 2  -0 . 1  0 . 2  0 . 2  0 . 2  

1 /  - Indicates  the cas e was no t run . 

eVS 6 -PG- l 3 l8 I )  
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Tab le 4 . 2 . 1 4 

EFFECTS OF FORMULA ALLOCATI ON ON 
WAVE EROS I ON AND S ITE ACCESS I B I L I TY I NDICES  

( P e rcen t  Change From P re-lAP Cond i t ion ) 

Wave Eros ion S i t e  Acce s s ib i l i ty 
Hydro- Hydro-

Proposed F i r s t  P ropo s e d  Firs t -�� 

EXI S T ING INTERTI E  
Exis t ing Con t ract  Leve l 

1 988  Libby 0 . 8  -1 . 6  -0 . 2  0 . 7  
Albeni Fal l s  0 . 0  0 . 1  -0 . 1  0 . 3  
Grand Coulee 0 . 2  -0 . 2  -0 . 3  0 . 4  

1 99 3  Libby 0 . 0  0 . 0  0 . 0  0 . 2  
Albeni Fal l s  -0 . 2  0 . 0  -0 . 6  0 . 2  
Grand Coulee 0 . 1  -0 . 1  -0 . 2  0 . 2  

1 9 9 8  Libby 0 . 0  0 . 0  0 . 0  0 . 0  
Albeni Fal l s  0 . 0  0 . 1 0 . 0  0 . 4  
Grand Coul ee  0 . 0  -0 . 1  0 . 0  0 . 2  

2003 Libby 0 . 0  0 . 0  0 . 0  0 . 0  
Albeni Fal l s  0 . 0  0 . 2  0 . 1  0 . 6  
Grand Coulee 0 . 0  -0 . 1  0 . 0  0 . 2  

MAXIMUM INTERTIE  
Assured De l ive ry 

1 988 Libby 1 . 1  -0 . 3  -0 . 4  0 . 1  
Albeni Fal l s  0 . 0  0 . 1  -0 . 2  0 . 3  
Grand Coulee 0 . 1  -0 . 1  -0 . 1  0 . 2  

1 9 9 3  Libby 0 . 1  -0 . 2  -0 . 2  0 . 1  
Albeni Fal l s  -0 . 2  0 . 0  -0 . 9  0 . 1  
Grand Coulee 0 . 2  -0 . 1  -0 . 6  0 . 1  

1 9 9 8  Libby 0 . 0  0 . 0  0 . 0  0 . 0  
Albeni  Fal l s  -0 . 2  0 . 1  -0 . 9  0 . 3  
Grand Coulee 0 . 3  -0 . 1  -0 . 5  0 . 1  

2003 Libby -0 . 1  0 . 0  0 . 1  0 . 0  
Albeni Fal l s  0 . 0  0 . 0  0 . 0  0 . 0  
Grand Coulee 0 . 0  0 . 0  0 . 0  0 . 0  

(VS6-PG- 1 3 l8 I )  
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Tab l e  4 . 2 . 1 5 

EFFECTS OF LONG-TERM F I RM CONTRACTS ON WAVE EROS ION AND 
S ITE ACCESS I B I L ITY INDICES  

( Pe rcent Change From Exis t ing Contract  Leve l ) 

Asswning P ropos e d  Formula Al location 

Wave Eros ion S i t e  Acce s s ib i l i ty 
A l t e rnat ive 1 /  Al t e rnat ive 1 /  

Federal As s ured As s ured Fede ra l As sured As s ured 
Marke t ing De l ivery Del ivery Marke t ing Del ivery De l ive ry 

Exi s t ing Int e r t i e  

1 988  Libby 9 . 3  1 1 . 3  9 . 7  1 /  -2 . 9  -5 . 4  -2 . 9  1 /  
Albeni Fal l s  -0 . 2  -0 . 5  -0 . 2  -0 . 6  -1 . 8  -0 . 6  
Grand Coul ee  0 . 2  0 . 6  0 . 3  -0 . 6  -1 . 3  -0 . 6  

1 9 9 3  Libby 0 . 6  0 . 9  0 . 1  -0 . 1  - 1 . 4  -0 . 5  
Albeni Fal l s  0 . 1  -0 . 1  -0 . 1  0 . 2  -0 . 3  -0 . 3  
Grand Coul e e  0 . 1  0 . 3  0 . 3  -0 . 2  -0 . 6  -0 . 5  

1 998  Libby -0 . 4  -1 . 0  0 . 0  0 . 8  0 . 6  -0 . 9  
Albeni Fal l s  0 . 2  0 . 1  -0 . 1  0 . 9  0 . 4  -0 . 3  
Grand Coulee  -0 . 2  -0 . 1  0 . 3  0 . 3  0 . 1  -0 . 6  

2003 Libby 0 . 0  0 . 3  2 . 3  0 . 6  0 . 2  -2 . 3  
Albeni Fal l s  0 . 1  0 . 0 -0 . 5  0 . 4  -0 . 2  -1 . 9 
Grand Coulee  0 . 0  0 . 1  1 . 1  0 . 0  -0 . 2  -2 . 1  

Maximwn Int e r t ie 

1 9 9 3  Libby 0 . 6  1 . 1  -0 . 3  1) 0 . 3  -1 . 2 0 . 6  1 /  
Albeni Fal l s  0 . 1  -0 . 1  -0 . 1  0 . 5  -0 . 2  -0 . 3  
Grand Coulee 0 . 0  0 . 2  0 . 1  -0 . 1  -0 . 5  -0 . 1  

1 9 9 8  Libby -0 . 4  -1 . 0  0 . 2  0 . 8  0 . 7  -1 . 0  
Albeni Fal l s  0 . 0  -0 . 3  -0 . 3  0 . 1  -1 . 1  -1 . 2 
Grand Coulee -0 . 1  0 . 3  0 . 5  0 . 2  -0 . 5  -1 . 1  

2003 Libby -0 . 1  0 . 1  2 . 6  0 . 8  0 . 3  -2 . 0  
Albeni Fal l s  0 . 1  0 . 0  -0 . 1  0 . 4  0 . 1  -0 . 5  
Grand Coulee  0 . 0  0 . 1  0 . 6  0 . 0  -0 . 3  -1 . 3  

1 /  For Exi s t ing Inte r t ie capac i ty ,  data for Al ternative Hl  i s  s hown ,  for  Maximwn 
I n t e r t i e  capac i ty ,  data for Al t e rnat ive H2  i s  shown . 

( V S 6 -PG-1 3 2 l  I )  
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4 . 2 . 3  FISH  

OVERVI EW AND SUMMARY 

This s e c t ion of the IDU E I S  examines ana l y s i s  of the e f f e c t s  of the 
proposed I n t e r t i e  dec is ions on the survival and p roduc t ion of  res ident 
and anadromous f i s h  populat ions in the Columb ia R ive r and i t s 
t r ibutaries . The resul ts of  the s tud ies  of  impa c t s  on f i sh  are des c r ibed 
in this sec t ion wi th  mo re d e tai l s  provided in append i c e s  D and E .  

The E I S  s tud i e s  ind i cate  there would be no adve rse  impac t s  to res ident 
f i sh in t he Koo t ena i Rive r  b e l ow Libby dam and in the Flathead Rive r at  
Columb ia Fal l s  as  a resul t of  proposed Inte r t ie capac i ty ,  f o rmula  
a l l ocat ion , o r  l ong-t e rm con t rac ts  dec i s ions . Res ident f ish  in the s e  
s t reams woul d  expe r i ence only ve ry mino r  changes in s t reamf l ows r e l a t ive 
to f lows oc curring in the No Ac t ion case , and would  therefore  no t be 
expec ted  to experience  any impa c t s  on spawning , incuba t i on ,  eme rgence ,  
rearing or  migra t ion . Nor i s  i t  expe c ted tha t  f l ow change s  woul d 
adversely  af f e c t  the p roduc t i on of aqua t i c  f i s h  food o rgan isms . 

The only res i dent  f i sh  in maj o r  reservo i rs iden t i f ied  in the s tud ies  tha t  
might experi ence  adverse  impac t s  a r e  those res i d ing i n  Hungry Horse 
rese rvo i r . Impac t s  at  Hungry Horse  resul t f rom t he two l ong- t e rm 
cont rac t s  o p t ions : Federal Mark e t ing and Assured D e l ive ry . Reservo i r  
e l evat ions und e r  t he s e  o p t ions are pred i c t e d  t o  dec rease b y  an average o f  
approxima t e ly 4 t o  5 f e e t  during some fal l mon ths , dewa t e r ing the sha l low 
s hore areas , and po t ent i a l ly af f e c t ing the food supp ly  and growth o f  the 
wes t s lope cut t hroat t rout , Do l ly Varden , and mountain whi t e f i s h .  As mean 
end-of-month  r e s e rvo i r  l eve l s  dec rease throughout t he fal l ,  t he s tud ies  
show a high  fre quency of a grea t e r  than 5-foot  drawdown r e l a t ive to the 
No Ac t ion a l t e rna t ive . There  i s  current l y  no way to  quant i fy t he e f f e c t s  
these  change s in  r e s e rvo i r  opera t ion may have on f i sh  produc t ion i n  
Hungry Hors e . BPA , unde r  the No r t hwe s t  Powe r P lanning Counc i l ' s  ( NP P C )  
F i s h  and Wi l d l i f e  ( P rogram ) ,  Se c t ion 903 ( b ) ( 3 ) ,  i s  fund ing a s tudy b y  the 
Montana Depar tment of  F i s h , W i l d l i f e  and Parks ( MDFWP ) t o  deve l op a mode l 
t o  quan t i fy c hange s  in f i s h  produc t ion resul t ing f rom changes in 
reservo i r  opera t ions a t  Hungry Hors e .  The P rogram a l s o  contains a 
spec i f i c  pro c e s s  f o r  m i t igat ion ,  includ ing fund ing by BPA of  mi t iga t ion 
of  f ish  l o s s e s  caus ed by power opera t ions . The m i t i ga t ion pro c e s s  
provided in t h e  P rogram w i l l  b e  used once mode l ing capab i l i ty i s  
ava i l ab l e  t o  quan t ify  any m i t iga t ion needs r e l a t ive t o  current or  future 
opera t ional c i rcums tance s . BPA wi l l  as s i s t  Mont ana in und e r t ak ing a 
3-year program t o  moni t o r  the f ishery resource of  Hungry H o r s e  and 
val idate t he MDFWP mode l . I f  mon i t or ing , res earch data , and f i shery 
mOd e l ing capab i l i t ies  ind i c a t e  dam operat ions are af f e c t ing f i s h 
adve r s e ly , BPA wi l l  consul t w i t h  t he U . S .  Fish  and Wi l d l i f e  S e rvi c e , the 
Bureau of  Re c lama t i on ,  the MDFWP , and the NPPC t o  de t e rmine appropriate  
mi t igat ion a l t e rnat ive s . 

The E I S  s tud ies  show t ha t  f o rmul a  a l l o c a t ion and long- t e rm f i rm cont rac t s  
o p t i ons would no t have s igni f icant e f f e c t s  o n  t he survival o f  j uven i l e  
anadromous f is h  migra t ing down r iver through t he hydroe l e c t r i c  sys t em .  
I n t e r t i e  cases  that  inc lude  inc reas ing the capac i ty of  the Int e r t ie s how 
increas ing mor ta l i ty t o  j uveni l e  f i s h  of many s t ocks , the mo r t a l i ty be ing 
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greater  with the added increments  of  Inter t ie capac i ty .  Juveni l e  f is h  
mor t a l i t ie s  a s s o c ia t e d  w i th inc reas ed  capac i ty woul d ,  however ,  b e  minor 
relat ive to exi s t ing survival  rates o r  future survival rat e s  that s hould 
b e  achieved wi th  ins ta l la t ion of  p lanned bypa s s  sys t ems . In  the context 
of  the future improved migrat ion routes for j uven i l e  f is h ,  the 
Intert ie-caus ed d e crement s  in s urvival would no t b e  s igni f icant . 

As f o r  anadromous f i s h  in the Han f o rd Reach , f low pat t e rns throughout the 
Hanfo rd Reach ,  and par t icularly at Vern i ta Bar , do no t change 
sub s tan t ial ly  as a resul t of any of the opt ions . Thus , there i s  no 
expec ted  impac t to Hanford Reach f a l l  chinook s pawn ing , incubat ion , and 
emergence as a resul t of any of the Inte r t i e  opt ions s tudi e d . 

4 . 2 . 3 . 1  Introduc t ion 

The Int e r t i e  devel opment and us e a l t e rnat ives are expec te d  to  af f e c t  the 
operat ion of the hydroe l e c t r i c  sys tem in the Pac i f i c  Nor thwe s t  and 
B r i t i s h  Columb ia . The operat ion of hydroe l e c t r i c  fac i l i t ie s  on the 
Co lumb ia River and i t s  t ributa r i e s  a f f e c t s  the surviva l  and p roduc t ion of  
b o t h  res ident and anadromous fish  populat ions . Survival of  
downs t ream-migrat ing j uveni le anadromous s a 1monids can be d irec t l y  
related  to  the amount of  hydro-regulated f l ow i n  t h e  Columb ia R iver 
sys t em during the s p r ing out-migrat ion . S p i l l  at dams dur ing the s p r ing 
and summer migrat ion per iod can reduce mor ta l i ty by o f f e r ing an 
a l t e rnat ive to f i s h  pas sage through turb ine s . Flows b e l ow P r i e s t Rapi d s  
Dam a f f e c t t h e  reproduc t ive suc c e s s  of  anadromous f is h  i n  t h e  Hanford 
Reach . The amount of  r iver f l ow b e l ow s ome dams such as  Libby and Hungry 
Horse  can af f e c t  the s pawning , incubat ion , emergence , and rearing of 
res ident f i s h  populat ions , such as  t rout and kokanee salmon . In 
add i t ion , changes in r e s e rvo i r  l eve l s  can inf l uence the produc t ion of  
res ident f i s h  at  the  f ive maj o r  s to rage r e s e rvo irs  ( Grand Coul e e , L ibby , 
Dwor s hak , A1beni Fal l s ,  and Hungry Hors e ) ,  by af f e c t ing food sour c e s  o r  
d i s rup t ing reproduc t ive s tage s . Low r e s e rvo i r  l eve l s  can a l s o  b lock  the 
a c c e s s  of  r e s i dent f ish to  t r ibutary s t reams dur ing s pawning periods . 

The f o l l owing four categor ies of  po t en t ial  impac ts  on f is h  as a r e s u l t  of  
opera t ional change s  in the Fede ral Columb ia R iver power sys tem we re 
iden t i f ied  dur ing s c o p ing and c onsul tat ion s e s s ions and ana lyzed for the 
IDU E I S : 

( 1 )  Impa c t s  on res i dent f is h  produc t ion in f ive maj o r  s to rage 
res e rvo i r s  due to  s easonal changes in r e s e rvo i r  el evat ions . 

( 2 )  Impac t s  on kokanee salmon produc t ion in the Flathead R iver b e low 
Hungry Horse Dam and on res i dent f i sh produc t i on in the Koo t enai 
R iver b e l ow Libby Dam due to  f l ow changes . 

( 3 )  Impac ts  on downs t ream migrant anadromous f i s h  survival due to  
change s  in s p i l l  and f l ow rat e s . 

( 4 )  Impa c t s  on anadromous f is h  produc t ion in the Hanf ord  Reach due 
to  f l ow c hanges . 
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S e c t ion 4 . 2 . 3 . 2  p rovides an ove ral l d i s cus s ion o f  the s tud ies  and 
me thods used in the analys is  o f  f i sh impac ts . The resul t s  o f  the 
s tudies  of the e f f e c t s  of  the proposed  de c i s i ons on res ident f i sh are 
then discussed  in S e c t ion 4 . 2 . 2 . 3 ,  t reat ing res ident f ish  p roduc t i on in 
s t reams f i r s t  and res ident f ish  produc t ion in res e rvo i rs s e cond . 
M i t iga t ion i s  addres sed  when neces sary . 

S e c t ion 4 . 2 . 3 . 4  examines the s tud ies  pre d i c t ing e f f e c ts o f  the proposed 
Int e r t ie dec is ions on Columb ia  Bas in anadromous f ish . The bulk o f  the 
d i s cus s i on deals with downs tream migrat ion of anadromous f i sh " The f i rs t 
part of  this  s e c t ion provides informat ion p ro j e c t ing what potential  s p i l l  
and f low changes coul d b e  expected  t o  resul t f rom the proposed  I n t e r t i e  
ac t ions . 

The anadromous f i sh s e c t ion then des c r ibes  s ens i t ivi ty analyses  p e r f o rmed 
f o r  the anadromous f ish s tudy resul ts , f o l l owed by an examinat ion of the 
e f f ec ts s pi l l  and f l ow changes could have on surviva l  of downs t ream 
migrat ing j uven i l e  salmoni ds and a s igni f i cance analys i s  of the impa c t s  
pred i c ted to var ious anadromous f ish s tocks in the s tud ies . 

The d i s cus s ion o f  e f f e c t s  on anadromous f ish  con c l udes with  an ana lys i s  
o f  the potential  f o r  impa c t s  o f  the proposed  Int e r t i e  dec i s ions o n  adu l t  
s pawn ing and f ry eme rgence  i n  the Hanford Reach . 

4 . 2 . 3 . 2  Me thod of  An�s i s  

Impac t analyses are bas ed on d i f f e rences  in predi c ted r ive r sys tem 
operat ions b e tween the No A c t ion case ( P re-lAP , Exi s t ing Capac i ty ,  and 
Exi s t ing Cont rac ts ) and the cases under s tudy . A des c r i p t ion o f  the se 
cases  i s  contained in Chap ter  2 .  Each case repre sents  a cumulat ive 
impa c t  relat ive to  the No Ac t ion case f o r  the comb inat ions of f ormula 
al locat ion , leve l of l ong-term f irm contrac t s , and l eve l of Inte r t i e  
capac i ty ,  whi c h  make u p  the s pe c i f i c  al t e rnat ive cas e s . The add i t ive 
impac t or  change of go ing f rom one a l terna tive case to ano ther is  arr ived 
a t  by compar ing the cumulat ive impa c t s  of each case r e l a t ive to  the No 
Ac t ion case . 

For each of  the f our catego r i e s  o f  potential  f ish  impac ts iden t i f i e d  
above , the s tudy resul ts a r e  f ir s t  presented f o r  the two f ormula 
a l locat ion o p t ions , g iven Exi s t ing Cont rac ts and Exi s t ing Capac i ty .  
Fo l lowing this  are the resul t s  for  the d i f f e rent contrac ts o p t ions with  
var ious f o rmula al locat i ons a t  the Exi s t ing Capa c i ty l eve l . The e f f e c t s  
o f  d i f f e rent l eve l s  of  I n t e r t i e  Capac i t y  are presented  las t ,  w i th 
d i f f e rent combina t i ons o f  f o rmula allocat i on and con t ra c t s  
c on f i gura t i ons . A summary o f  the s c enar ios  analyzed relat ive to the No 
Ac ti on case is presented in Tab l e  4 . 2 . 3-1 . 
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Tab l e  4 . 2 . 3- 1  

SUMMARY OF STUDY COMPARI SONS 

Variab le  Under  Analys i s  Cases  Compared t o  No Ac t ion S c enario  

Fo rmula Al l o ca t ion 1 .  Pro posed  Fo rmula Al l o c a t ion , Exi s t ing 
Capac i ty ,  Exis t ing Con t rac t s  

2 .  Hydro-Firs t Fo rmula Al l o c a t i on ,  Exi s t ing 
Capa c i ty , Exi s t ing C on t rac t s  

Long-Term Firm Cont rac t s  1 .  Federa l  Marke t ing , Pre-lAP Fo rmula 
Al l o cat ion , Exis t ing Capa c i t y  

2 .  Federal Marke t ing , Proposed Fo rmula 
Al l ocation , Exi s t ing Capac i ty 

3 .  Federal Marke t ing , Hydro-Fi r s t  Fo rmula 
Al l o ca t ion , Exi s t ing Capa c i t y  

4 .  As sured Del ivery , Pre-lAP Fo rmula 
Al l o cat ion , Exi s t ing Capac i ty 

5 .  As sured De l ive r y ,  Propo s ed Fo rmula 
A l l o ca t ion , Exis t ing Capac i t y  

6 .  As sured De l ivery , Hydro-Fir s t  Formula 
Al l o ca t ion , Exi s t ing Capac i ty 

Inter t ie Capa c i ty 1 .  DC Upgrade , Proposed Formula Al l o ca t ion , 
Exi s t ing C on t rac t s  

2 .  D C  Upgrade , P roposed Formula  Al l o ca t ion , 
Federal Marke t ing 

3 .  DC Upgrade , Proposed Formula  A l l o ca t ion , 
As sured De l ivery 

4 .  Thi r d  AC , Proposed Formula Al l o ca t ion , 
As sured De l ivery 

5 .  Maximum Capac i t y ,  Proposed Fo rmula 
Al l o cat ion , Exi s t ing Contra c t s  

6 .  Maximum Capa c i t y ,  Propo s ed Fo rmula 
Al l o ca t ion , Federa l  Mark e t ing 

7 .  Maximum Capac i ty ,  Hydro-Fi rs t Formula 
Al l o cat ion , Federal Market ing 

8 .  Maximum Capac i ty ,  Proposed  Fo rmula 
Al l o ca t ion , As sured De l ive ry 

9 .  Maximum Capac i ty ,  Hydro-Firs t Formula 
A l l o ca t i on , As sured Del ivery 

For each a l t e rnat ive , the operat ional changes in f low , s pi l l , and 
reservo i r  l eve l s  were s imulated  w i t h  t he Sys tem Ana l y s i s  Mod e l  ( se e  
Appendix B ,  Part 1 ) .  The hydroregulat ion c omponent o f  SAM use s  randomly 
s e l e c t e d  f low cond i t ions  f rom the 1 9 28 to 1 9 6 8  h i s t o r i cal r e c o rd adjus t e d  
f o r  water  dep l e t ions ( i . e . , increased i rr igat ion wi t hdrawa l s ) .  Four teen 
periods per year 1/ for 20 conse cut ive years of  sys t em opera t ion 

1/ W i t h  the except ion of Apr i l  and Augus t ,  each month of the year 
represents a period . Apr i l  and Augus t are each d ivided in hal f  wi th  
each  hal f  repres ent ing a d i s t in c t  per io d . 
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( Sep temb e r  1 9 8 7  through Septembe r  2006 ) were s imulated  200 t imes f o r  each 
Inte r t ie al t e rnat ive s tud ied . From the 20-year s imula t ions , hydro 
operat ions data for the representat ive years 1 988 , 1 9 9 3 , 1 9 98 , and 2003  
were analyzed t o  d e t e rmine pos s ib l e  f ish  impac t s . 

4 . 2 . 3 . 3  Re s i dent Fish  

Res ident fish  are  freshwater  fish  tha t  l ive and migra t e  wi thin the 
s t reams and lakes of the Co lumb ia R ive r Bas in , but do no t t rave l to  the 
o c ean as do anadromous f is h .  Re s i dent f ish  exi s t  throughout the bas in 
and are part icularly important s o c ioe conomical ly whe re anadromous f i sh  
runs are  b l o cked by natural o r  manmade obs truc t ions . Res ident f i sh  
populat ions have b e c ome an  important component o f  re crea t i on a s s o c ia t e d  
with  many of  t he s to rage reservo i r s  o n  the Columb ia R ive r .  

4 . 2 . 3 . 3 . 1  Re s ident Fish  P roduc t ion I n  S treams 

I s sue s . The mains tem of  t he Flathead R ive r above Flathead Lake suppo r t s  
a large s pawning populat ion of  kokanee salmon . The ope ra t i on of  Hungry 
Horse  Dam , located  on the South Fork of the Fla thead River , has a f f e c t e d  
kokanee s pawning i n  the South Fork and the mains t e rn  Fla thead Rive r .  
Wat e r  l eve l f luc tua t i ons have resul ted i n  a l t e rna t e  we t t ing and 
dewa t e r ing of incubat ing eggs when f l ows were h i gh dur ing the spawning 
s eason and low during t he incubat ion s eason ( Fraley , 1 98 5 ) .  S tud i e s  have 
shown t ha t  dewatering can cause s igni f i cant mo rtal i ty of ko kanee eggs and 
pre-emergent f ry ,  wi th the degree of mor ta l i ty dependent on the dura t ion 
and f requency of  dewa t e r ing ( Fra l ey and Graham , 1 9 8 2 ) .  

To aid  reproduc t i on of  kokanee in the Flathead Rive r , the No r thwe s t  Power 
P lanning Counc i l  has recommended that Hungry Horse  Dam b e  ope rated to 
p rovide s pe c i f ied  f l ows at Columb ia Fal l s on the mains t ern Fla thead 
River . For spawn ing , f l ows should be  b e tween 3 . 5  and 4 . 5  thousand c ub i c  
fee t per s e c ond ( kc f s ) f rom Oc tober 1 5  through Decemb e r  1 5 . Fo r 
incubat ion , an ins tantaneous minimum f l ow of  a t  l ea s t  3 . 5  k c f s  should b e  
provided f r om De cembe r  1 5  through Apr i l  30 . An ins tantaneous minimum 
f l ow of a t  l eas t 3 . 5  k c f s  is recommended at C o l umb ia Fa l l s  f r om July 1 
through Oc tober 1 5 . 

The Koo tenai R iver b e l ow L ibby Dam suppo r t s  populat ions of  impo rtant 
res ident game f ish , inc luding we s ts lope cut throa t t rout , rainbow t rout , 
and Do l l y  Varden . Reduced f l ow be low Libby Dam c o u l d  i n t e r f e re w i t h  
spawn ing , incubat i on ,  emergence , rearing , and migra t i on o f  res ident f ish  
and could  l owe r produc t ion of  aqua t i c  fish  food o rgani sms . Lack  o f  high 
s pr ing f lushing f l ows can a l s o  c reate s e d iment p rob l ems f o r  r e s i dent 
f is h . To p ro t e c t  the res ident f i s h  popul a t i ons in the Koo t enai R iver , 
the Counc i l  has recommended that Libby Dam be ope ra t e d  t o  provide a 
minimum f l ow of  4 k c f s  except  in years of  ext reme l y  l ow runo f f , when no 
l e s s  than 3 k c f s  should be  provided . 

Concerns were expre s s e d  that Inte r t ie dec i s ions could  resul t in f l ows in 
the Flathead R iver a t  Columb ia Fa l l s  tha t  wou l d  no t be  adequa t e  to 
p ro t e c t  kokanee reproduc t ion , and f lows in the Koo tena i River b e l ow L ibby 
Dam tha t would not be  adequate  to pro t e c t  re s id e n t  f i s h  popul a t ions . 
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Analy t i cal Methods . The changes  in f lows in the Koo tenai Rive r  be low 
Libby Dam and in the Fla thead R iv�r at  C o l umb ia Fal l s  b e l ow Hungry Hor s e  
Dam were analyzed f o r  a l l  months of  the years 1 988 , 1 9 9 3 , 1 9 98 , and 
200 3 .  Comparisons were  made to the No A c t ion case to d e t e rmine the 
e f f e c t s  of d i f f eren t comb inat ions of f ormula a l locat ion , f i rm cont rac t s , 
and Intertie  capa c i ty o p t ions . The analys is  l o oked at  the f o l l owing 
changes  in f low s ta t i s t i c s  for  the 14 p e r iods  of the year based  on 
200 s imulations f o r  each period and yea r :  

a .  The mean ( expe c t ed value ) change in the period  average f l ows at 
Co lumb ia Fal l s and be low Libby (Appendix D,  Tab l e s  D-l and 2 ) .  

b .  The change in the f r e quency o f  o c currence o f  per iod average 
f lows at C ol umb ia Fal l s  that are : ( 1 )  l e s s  than 3 . 5  k c f s  f o r  
al l months ; ( 2 )  greater  than 4 . 5  k c f s  f o r  Oc tobe r ,  Novembe r ,  and 
December  ( kokanee s pawning period ) ;  and ( 3 )  l e s s  than 4 . 5  k c f s  
f o r  January through S e p t embe r  ( kokanee incubat ion , emergence ,  
and emigra t i o n )  (Appendix D ,  Tab l e s  D-3 and 4 ) .  Monthly ave rage 
f l ows b e l ow 4 . 5  k c f s  were as s umed to  have the po tent ial f o r  
impa c t s  during the January-through-Sep t embe r  period , based on 
research by the Montana Depar tment of F is h , W i l d l i f e , and Parks 
( Fraley , 1 985 ; Fra ley and Graham , 1 98 2 ) . 

c .  The change in the f r e quency of  o c currence o f  f l ows at Libby Dam 
that are l e s s  than 4 . 0  k c f s . Fl ows be low 4 k c f s  during any 
period o f  the year are as sumed to have t he po tential  f o r  
impa c t s , based o n  conversat ions with  the Montana Department o f  
Fis h ,  Wi l d l i f e , and Parks s ta f f  (Append ix D ,  Tab l e  D-5 ) .  

Resul t s  
E f f e c t s  o f  Fo rmula Al l ocat ion Opt ions 

Given Exis t ing Intert ie  capac i ty and Exi s t ing C on t rac t s , the P roposed 
Formula  Al locat ion had very l i t t l e  e f f e c t  on s t reamf l ows b e l ow C o l umb ia 
Fal l s  and Libby dams ( see  Appendix D ) .  The period  average f l owrates  
remained e s s en t i a l l y  unchanged f o r  bo th the P roposed  Formula Al locat ion 
and Hydro-Fir s t  o p t ions . The f o rmula  a l l o ca t ion o p t i ons a l s o  had l i t t l e  
e f fe c t  on the f re quency o f  f l ows l e s s  than 4 . 0  k c f s  at  Libby and l e s s  
than 3 . 5  k c f s  and 4 . 5  k c f s  a t  C o l umbia Fal l s . A c c o rd ing l y , i t  was 
con c l uded that thes e  opt ions would  no t have any s igni f i cant adver s e  
impac t  o n  res ident f i sh popul a t ions at these  l o c a t i ons . 

E f f e c t s  o f  Long-Term Firm Con t rac t s  

Both the Federal Marke t ing and As s ured De l ivery con t ract ing opt ions , with 
Exi s t ing Inter t i e  capac i ty and each o f  the f o rmula  a l l ocat i on o p t i ons , 
caus e d  f l ows at C o l umb ia Fal l s  and Libby to  dec rease s l ight ly  f rom the No 
Ac t ion case in the f a l l  and win t e r  months  and inc reas e s l igh t l y  in the 
summer ( see  Append ix D ) . There appear to  b e  no quan t i f iab l e  d i f f e r en c e s  
be twe en the opera t i onal changes caused  by t h e  l ong-te rm cont rac t s  
o p t i ons . The maximum decrease in period  average f lows experi enced a t  
Co lumb ia Fal l s  was 1 . 2  k c f s  relat ive to  a 7 . 9  k c f s  f l ow i n  t h e  N o  Ac t ion 
case in January 1 988 , and at  Libby , 1 . 9  kc f s  r e l a t ive t o  a 14 . 9  k c f s  f l ow 
in the No Ac t ion case  in Novembe r  of s t udy year 1 988 . 
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There were no changes in the o c currence of  period  ave rage f l ows l e s s  than 
4 . 0  kcfs  at Libby . The frequency of f l ows l e s s  than 3 . 5  k c f s  at C o l umb ia 
Fal l s  changed l e s s  than I percent for a l l  pe r iods . The frequency of 
f lows at Columb ia Fal l s  l e s s  than 4 . 5  kc f s  showed only minor var ia t ions 
f rom the No Ac t ion case . The type o f  f o rmula a l l oc a t ion d id no t 
s igni f i cant ly a l t e r  the impa c t s  o f  the long-term cont rac ts o p t i ons . The 
minor f low changes at Columb ia Fal l s  and L ibby as a resul t of l ong-term 
contra c t s  would no t have any s igni f icant adverse  impac ts on res ident f i sh 
popula t ions . 

E f f e c t s  of  Increas ing I n t e r t i e  Capac� 

Fl ows a t  Co lumb ia Fal l s  and Libby did not  vary appre c iab ly wi th d i f f e rent 
l eve l s  of  Inte r t i e  capa c i ty ( s ee Append ix D ) . The type o f  f o rmul a  
a l l o ca t ion po l i cy and the l eve l of  l ong-term f i rm contracts  d i d  no t 
a f f e c t  the resul t s  of  the analys i s  o f  increased capa c i ty .  No s igni f i cant 
impac t s  to  r e s i dent f ish  at C o l umb ia Fa l l s  or b e l ow Libby are expe c ted 
f rom increased capa c i t y .  

4 . 2 . 3 . 3 . 2  Res ident Fish  P roduc t ion I n  Reservo i r s  

I ssue � .  Drawdown of  r e s e rvo i rs f o r  powe r  p roduc t ion , i r r i ga t i on , or  
f l ood con t r o l  can affect  game fish  produc t ion by  a l t e r ing the phy s i c a l  
and biol o g i c a l  chara c t e r i s t i c s  wi thin and be low t h e  r e s e rvo i rs . Drawdown 
reduces surface area , vo lume , shore l ine l ength , area in the p roduc t ive 
sho r e l ine zone vo lume in the layer of wat e r  with  suf f i c ient l ight f o r  
plant growth , and vo lumes i n  p r e f e r red temperature s t rata  f o r  t rout . 
Large outf lows reduce hydraul ic  res idence t ime s and weaken thermal 
s t ruc ture . 

The b io logical  cons e quences of  thes e  phys i ca l  changes may inc l ude reduc ed 
hab i ta t  for b o th game f i sh and the i r  food o rgani sms ( e . g . , 
b o t t om-dwe l l ing inve r tebra tes and zoop lankt on ) ,  dec reased p roduc t ion o f  
food  o rganisms ( due to  weakened thermal s t ruc ture ) ,  exposure o f  redds 
( nes ts ) and eggs t o  des i cc a t ion ( d ry ing ) and f r e e z ing temperatures ,  
l imitat ion of  access  to t r ibutary s pawn ing s t reams and reduc t ion o f  
sho r e l ine s pawning hab i ta t . Tab l e  4 . 2 . 3-2  conta ins inf orma t i on o n  
c r i t i c a l  months f o r  res e rvo i r  game f i sh s pawn ing . Lo s ses o f  r e s e rvo i r  
zooplankton can o ccur i n  out f l ows during drawdown ; however , these  
zooplankton may s e rve a s  a f ood s ource f o r  downs t ream f ish . 
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T a b l e 4 . 2 . 3 -2 

C R I T I CA L  MONTHS FOR R E S E RVO I R  GAME F I SH SPAWN I N G  

Re�e rvo i r  

H u n g ry G r a n d  A l ben i 

SRec i e s H o r�e L i bbJ' C ou l e� Dwo r s hgk F a l l s 

Kokanee  N/A  Sept . -Nov . Sept . -Nov . Sept . -Nov . Sept . -Nov . 

C u t t h roat May- Ju l y  May- J u l y  N /A May-J u l y  May-J u l y  

Ra i n bow Trout A p r i l ,  May Apr i 1 ,  May A p r i  1 ,  May Ap r i  1 , May Apr i 1 , May 

D o l l y  Varden Aug . -Oc t .  Aug . -O c t . N/A A u g . -Oc t .  Aug . -O c t . 

Wa l l eye N/A N/A A p r i  1 ,  May N/A N/A 

Sma l l mouth B a s s  N/A N/A Apr i l -J u l y  J u n e - J u l y  N/A 

Moun t a i n  Wh i t e f i sh N ov . -J a n . Nov . -Jan . Nov . -J a n . N ov . - Jan . Nov . -Jan . 

Conce rns have been expressed  that expans ion o f  the Inte r t ie and changes 
in p o l i cy for  its  us e may resul t in changes in drawdown that would 
adversely  af f e c t  res ident f is h  popula t i ons in Hungry Hor s e , Libby , Grand 
Coul e e , Dworshak , and Albeni Fal ls reservo i rs . Al l of the s e  reservo i r s  
are curren t ly sub j e c te d  t o  drawdown for  f l ood  control  and power 
produc t ion . Any inc reas ed  drawdown resul t ing f rom I n t e r t i e  deve l o pment 
and use could increase exis t ing impa c t s  of reservo i r  l eve l f luc tua t ions . 
A brief  b i ophys i cal s ke t ch o f  each o f  the f ive reservo irs  is  presented 
be l ow .  

Hungry Horse Reservo i r : Common game f ish  s pe c i e s  in Hungry Horse  
Reservo i r  inc lude wes t s l ope cut throa t t rout , Do l ly Varden , and mountain 
whi tef ish . Wes t s l ope cut throat t rout i s  the pr imary s p e c i e s  s ought  by 
ang l e r s  in the reservo i r .  Annual maximum drawdown averaged 6 4  fee t f rom 
1 9 55 through 1 9 6 4 , 92  f e e t  f rom 1 9 6 5  through 1 9 75 , and 66 f e e t  f rom 1 9 7 6  
through 1 98 7 .  Larger-than-average drawdown f rom 1 96 5  t o  1 9 75 i s  reported 
to  adve rs e ly  af f e c t  the growth and survival of  cut throat t rout (May and 
Zub ik ,  1 985 ) .  S tudies  on Hungry Horse  and o ther reservo i rs have 
ind i cated the impo r tanc e  of the shal l ow near-shore , o r  l i t t o ra l  zone . 
The dewatering o f  this  zone in the fa l l  in Hungry Horse Reservo i r  and 
sub s e quent l o s s  of ben t h i c  ins e c t  produc t ion and l i t to ral  hab i tat  f o r  
wes ts l ope cut throat t rout has reduced the g rowth and s urvival of  this  
spe c i e s . The p e r iod f rom S e p t embe r  through November i s  the mos t  
important season f o r  f ish growth , with  cut throat achieving almo s t  
6 0  percent o f  the i r  annual b i omass  inc rement dur ing this  period . Near ly 
a l l  b io lo g i cal produc t ivity  o c curs in t he reservo i r  during t he period  
from Apr i l  through Novemb e r . BPA has funded  a s tudy at  Hungry Horse  t o  
d e t e rmine the e f f e c t s  o f  reservo i r  l eve l f luc tuat ions on f ish  and f ish  
f ood produc t ion . From the  s tudy , whi c h  began in 1 9 8 3 , a model  i s  b e ing 
deve l oped that w i l l  e s t imate changes in res ident f ish  produc t ion und e r  
var ious opera t ional regime s . Thi s  wi l l  as s i s t  B P A  and o thers to  
d e t e rmine i f  m i t iga t ion i s  needed and at  what l eve l s . The mod e l  i s  
expected  t o  b e  opera t i onal b y  July 1 9 8 8 . 
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Libby Res e rvo i r  ( Lake Koocanusa ) :  Common game f i sh s pe c i e s  1n Libby 
Reservo i r  inc l ude wes t s l ope cut throat trout , ra inbow t rout , Dol l y  Varden , 
and kokanee salmon . Annual maximum drawdown ave raged I l l. f e e t  f rom 1 9 7 6  
through 1 98 7  ( Co rps , 1 988 ) .  As a t  Hungry Hors e , BPA has funded a s tudy 
s ince 1983  to det e rmine f ish  and f i s h-f ood produc t i on under  var ious 
operat ional regime s . The mod e l  is expe c ted to be opera t i onal  by July 
1 988 . 

Grand Coul ee Reservo i r  ( Lake Frankl in D .  Roos eve l t ) :  Grand Coulee 
Reservo ir  suppo r t s  an e c onomi c a l l y  valuab l e  recrea t i onal f ishe ry for 
wal l eye and rainbow t rout . Smal lmouth bass and kokanee are present in 
the reservo i r  and contr ibute to the sport  f i shery . Ye l l ow perch s e rve as 
an importan t f o rage s p e c i e s  f o r  wa l l eye . During the period  1 9 76-1 98 7 , 
annual drawdown ave raged approxima t e ly 58  feet , with  a maximum drawdown 
o f  approxima t e l y  7 9  f e e t  in 1 98 2  ( Co rps , 1 988 ) .  As par t i al m i t igat ion 
for anadromous f i sh l o s s e s  above Grand Coulee and r e s e rvo i r  l eve l 
f luc tuations caus ed by hyd ro operat ions , BPA , und e r  the No r t hwe s t  Power 
P l anning Counc i l ' s  Fish and Wi l d l i f e  P rogram ,  i s  deve l op ing p l ans to 
cons truc t and fund operat ion o f  two kokanee ha tche r i e s  for s t o cking Lake 
Rooseve l t .  Cons t ruc t ion is presently  programmed f o r  1 9 90 . Hab i tat 
improvement proj e c t s  in s ome t r ibutaries  to the r e s e rvo i r  are a l s o  
p l anned . 

Dworshak Reservo i r :  Kokanee are the mo s t  popular sport  f i sh  caught in 
Dworshak R e s e rvo i r ,  f o l l owed by rainbow t rout and sma l lmouth bas s . 
Cut throat trout , Do l ly Varden , largemouth bas s , whi tef i s h , and nor thern 
p ike are found in the r e s e rvo i r , but general ly c o n t r ibute l i t t l e  to  the 
sport  f i shery . The annual maximum drawdown is  approx ima t e l y  1 1 5  f ee t .  
In 1 98 6 , BPA began funding two 4-year pro j e c t s  to d e t ermine the e f f e c t s  
o f  hydro opera t i ons o n  the f i s h  in  Dwo rshak Reservo i r .  The s tudy resul ts 
could  l ead to recommendat ions for measures to  pro tec t and enhanc e  the 
f ish  in the reservo i r .  

Albeni Fal l s  R e s e rvo i r  ( Lake Pend Ore i l l e ) :  Lake Pend O re i l l e  supp o r t s  
impor tant s p o r t  f i sh e r i e s  f o r  kokanee and t h e  Kam l o o p s  s t rain o f  rainbow 
t rout . Other l e s s  imp o rtant game f ish  s p e c i e s  inc l ude l ake trout , Do l ly 
Varden , mountain and lake whi t e f ish , and var i ous s p iny-ray f i sh ( e . g . , 
bas s , perch , b lue g i l l ,  et c . ) .  The normal annual drawdown i s  1 1 . 5  f e e t  
( Co rps  of  Eng ineers , 1 985a ) .  B P A  funded 50  p e r c e n t  o f  t h e  cons t ruc t ion 
c o s t s  o f  the Cab ine t Gorge Ha t chery operated by the Idaho Department of  
Fish and Game . The hat chery , c omp l eted  in 1 985 , was c ons t ruc ted as 
mit i gat ion for the A l b en i  Fal l s  and Cab ine t Gorge dams whi c h  af f e c ted 
Kokanee s pawning . The hat chery has a produc t ion goal o f  20 mi l l ion 
kokanee f ry per year to  be  s t o cked in Lake Pend Ore i l l e .  BPA is fund ing 
a 6 -year s tudy to  eva l uate  the c on t r ibut ion o f  the hat c h e ry to the 
f ishery in the l ake . 

Analytical Methods . There  i s  very l imited  informat ion on the 
quan t i f i cat ion of bio l og ic a l  impa c t s  at r e s e rvo i r s  a s s o c iated  with  
changes in draft  l eve l s  and s eas onal t iming . Based  on  consul tat ion with  
the Corps  o f  Engineers and the  Montana Department o f  Fish , W i l d l i f e , and 
Parks , changes were cons idered to have the po tent ial  for  adverse  f ishery 
impa c t s  i f , during the Apri l  through November  period  o f  b i o l og ical  
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ac t iv i ty : ( a )  the mean change in end-o f -per i o d  r e s e rvoi r  e l evat ions was 
grea t e r  than a 2-foo t dec reas e ; o �  ( b )  the f requency of an e l evat ion 
dec rease o f  grea t e r  than 5 f e e t  was great e r  than 1 0  percent . Thes e  
c ri t e r ia a r e  us ed  in t h e  E l S  only as a f lag f o r  p o t en t ial  impac t s . 

The r e l a t ive changes in r e s e rvo i r  e l evat ions assoc iated with  lnter t i e  
dec i s ions wer e  analyzed  f o r  Hungry Hors e , L ibby , G rand Coul e e , Dworshak , 
and Albeni Fal l s  r e s e rvo i rs . The end-of-period  e l evat ions , as s imul ated  
by the  Sys t em Analys i s  Mode l , were compared f o r  all  14  p e r i ods  
( 1 2 months , with  Apr i l  and Augus t spl i t ) for  the year s 1 988 , 1 9 9 3 , 1 9 98 , 
and 200 3 .  The res e rvo i r  analys i s  l o oked at  the f o l l owing d i f fe rence s  in 
e l evat ion s ta t i s t i c s  b e tween each t e s t  case and the No Ac t ion case f o r  
each r e s e rvo i r , based o n  2 0 0  simula t i ons f o r  each per iod of  each year : 

a .  the mean change in the end-of-period  r e s e rvo i r  e l eva t i ons 
(Appendix D ,  Tab l e s  D-6 through D-lO ) ;  

b .  the f requency o f  o c currence o f  s imula t e d  e l evat ion inc reases  and 
dec reases  ( re l a t ive to the No A c t ion cas e ) of grea t e r  than 
5 f e e t  ( Appendix D ,  Tab l es D-l l  through D-15 ) .  

S ens i t iv i ty Analyses 

The sens i t ivi ty o f  the changes in reservo i r  opera t i ons t o  key assump t i ons 
used in the SAM wer e  analyzed  and d i s cus sed  in S e c t i on 4 . 2 . 1 . 5 .  Det a i l e d  
des c ri p t i ons o f  the s e  s en s i t ivity  analyses  a r e  p rovided in Appendix B ,  
Part 7 and r e s e rvo i r  e l evat ion data are provided in Append ix C ,  Part  2 .  
The resul t s  o f  the s e  s tud i e s  show the po t en t ial  f o r  addi t ional impac ts  to  
res i dent fish under  two o f  the as sumpt ions t e s t e d . The f i r s t  i s  the 
as sumpt ion of l ow PNW l oads . The s e c ond i s  the  as sumpt ion o f  inc reased 
power sales and powe r exchange s  und e r  the Proposed  lAP . 

The analys i s  o f  the l ow PNW l oads as sump t ion c ompared res e rvo i r  
e l evat ions und e r  the Proposed  Formula Al l o ca t ion , exi s t ing l evel  of  f i rm 
cont rac t s ,  and Maximum lnter t i e  capac i ty a l t e rnat ive t o  tho s e  und e r  the 
No Ac t i on case  wi th b o t h  a l t e rnat ives having approxima t e l y  3000 aMW o f  
f i rm surp l us throughout t h e  20-year s tudy period . Under  this  assump t ion , 
increased capac i ty caus es dec reased r e s e rvo i r  e l evat ions r e l a t ive to  the 
No A c t ion case p r ima r i l y  at  Hungry Hors e , L ibby , and G rand Coul ee . See  
Tab l e  4 . 2 . 8  f o r  mean changes in the end-of-p e r i o d  r e s e rvo i r  e l evat ions 
under  this assump t i on .  Thes e  changes are no t cons idered t o  be 
s igni f i cant t o  res ident f i s h  at  L ibby and Grand C o ul ee  s ince  dec reas e s  
grea t e r  than 2 f e e t  t end t o  o c c ur i n  t h e  win t e r  months when the 
reservo i rs are r e l a t ively ina c t ive b i o l og i ca l ly .  At Hungry Hor s e  
however ,  sub s tan t ia l  dec reas e s  i n  mean end-of-month  e l evat ions ( up t o  
4 . 5  f ee t )  o c cur dur ing the s p r ing and fal l when the r e s e rvo i r s  are 
b i o l og i ca l l y  a c t ive . 

The analys i s  o f  d i f f e rent l ong- t e rm contrac t comb inat ions whi c h  migh t 
o c c ur und e r  the P roposed  lAP , found that add i t i onal amount s  o f  s easonal 
power exchanges and l ong-term f i rm s a l e s  wi t h  c o r r e s pondingl y  l e s s  
capaci ty/ energy exchange s  might have add i t ional impa c t s  t o  r e s i dent 
f is h . Three d i f f eren t  l evel s  of s easonal power exchanges w i t h  add i t ional 
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l ong-term f irm sales  were analyze d .  S e c t ion 4 . 2 . 1 . 5 ,  Appendix B ,  Part s  4 
and 7 ,  and Append ix C ,  Part 2 provide de tai l ed d e s c r ip t ions and res e rvo i r  
e l evat ion data f o r  the s e  analys e s . The a l t e rnat ive wi th the Maximum 
l eve l o f  s easonal power exchanges ( 950  MW capac i ty in addi t ion to 
Exi s t ing Contac ts ) was the only case showing the po tential  for add i t iona l  
res ident f ish  impa c t s  b eyond those  repo r t e d  f o r  the Assured De l ivery and 
Feder ,1 Ma rke t ing a l ternat ive s . For this  a l ternat ive , reservo i r  
e l eva t ions tended t o  b e  sub s tan t ial ly l owe r than the No Act ion 
a l t e rnat ive during the c r i t ical  f ish  product ion period  o f  Sep tember  
through November  at  Hungry Horse , Libby , and Dwo rshak . Maximum de c reases 
in the mean end-of-pe r i o d  reservo i r  e l evat ions during these months were 
7 . 7  feet  at  Hungry Hors e , 3 . 9  feet  at  Libby , and 3 . 8  feet  at  Dworshak . 
The two a l te rnat ives at  l ower leve l s  o f  seas onal power exchanges ( 5 0 0  MW 
and 700 MW o f  capac i ty in add i t ion to Exis t ing Con t rac t amoun ts ) did  no t 
show the potential  f o r  add i t ional r e s i dent f ish  impa c t s  beyond thos e  
reported f o r  the As sured De l ivery and Federal  Marke t ing a l te rnat ive s . 

Resul ts 

The resul ts  repo r t e d  in the s e c t ions to  f o l low  are based on d i f f e rences 
b e tween reservo ir  e l evat ions observed under the No Ac t ion versus s e l e c ted  
tes t  case s . For  a summary o f  the  tes t  cas es , p l ease refer  back  to  
Tab le  4 . 2 . 3-1 . 

E f f e c t s  of  Formula A l l o c a t i on Opt ions 

Dur ing s tudy years 1 9 93 , 1 9 9 8 , and 200 3 , ne i the r the P roposed Formula  
Al l o ca t i on nor  the Hydro-F i r s t  opt ion had a sub s tan t ial  e f f e c t  on 
reservo i r  e l evat i ons . For the reservo i r s  s tudied , the maximum dec reas e 
in the mean end-of-month res e rvo i r  e l eva tion was 0 . 7  f e e t  o r  l e s s  dur ing 
al l periods of the s e  3 years . In 1 988 , howeve r ,  the Proposed Formula 
A l l o cation genera l l y  increased reservo i r  leve l s  in the fa l l  by as much as 
approximately  1 f o o t  at  Libby , Dworshak , and Hungry Hors e . Reservo i r  
l eve l s  remained e s s en t i a l l y  unchanged at  Grand Coulee  and Albeni Fal l s . 
The Hydro-F i r s t  opt ion dec reased  reservo i r  e l evat ions throughout much of  
1 988  f o r  al l f ive r e s e rvo irs , prima r i l y  in the  fal l and wint e r . The 
grea t e s t  reduct ions o c curred in the fal l and winter at Hungry Hors e , with  
reservo i r  e levat ions reduced  by 1 . 6  fee t , 3 . 6  f ee t , and 3 . 4  f e e t , in  
September , Oc tober  and November , respe c t ive l y .  During this  same period , 
the maximum reduc t ion at  Libby was 2 . 1  f e e t  and at  Dworshak , 1 . 7  f e e t . 
E l evat ions were virtual ly  unchanged at  Albeni  Fal l s  and Grand Coulee . 
Changes in reservo i r  l eve l s  we re s l ight during the s pring and summer 
months at  al l reservo irs . 

For b o th the Proposed  Formula  Al l o ca t i on and the Hydro-Firs t O p t i ons , the 
f r e quency of  the o c currence of  reservo i r  leve l s  dec reas ing f rom the 
P re-lAP opt ion by more than 5 f e e t  never exceeded 6 . 5  percent  f o r  al l 
years , except  under the Hydro-Fi r s t  o p t i on in 1 988 . Unde r  the 
Hydro-Fi r s t  opt ion , Hungry Horse showed the greate s t  f re quency , reaching 
3 2 . 0  percen t  in O c tober  of 1 988 . The f re quency at  L ibby was 1 3 . 5  percent 
in O c tober , and Dworshak reached 1 1 . 5  percen t  in De cembe r .  
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The Hydro-F i rs t opt ion exceeds the c r i t er ia for  poten t ial impa c t s  
iden t i f ied  in the analyt i cal me thods s e c t ion only in s tudy year 1 988  i n  
Oc tober  and Novembe r  a t  Hungry Horse  and in Oc tober at  Libby . Be caus e 
the se o c currences  are mino r and infrequent , no s igni f i cant impa c t s  on 
res ident game f i sh produc t ion or aqua t i c  produc t ivity are expected  f rom 
the f o rmula  a l l o cat ion opt ions . 

E f f e c t s  of  Long-Term Firm Con t ra c t s  

Long-term f i rm power contra c t s  show a much greater  e f f e c t  o n  reservo i r  
e l eva t ions than do changes i n  f o rmula al locat ion po l icy o r  In t e r t ie 
capa c i ty . Reservo i r  l eve l s  were genera l ly l ower in the fal l and wint e r  
months for  b o th the Federal Marke t ing and Assured De l ivery cas e s .  The 
Federal Market ing opt ion caused s l ight ly greater  reservo i r  draf ts  than 
d i d  As sured De l ivery . 

The reservo irs  mos t  a f f e c ted by f i rm marke t ing were Hungry Horse , 
Dworshak , and Libby , with  average res ervo i r  l eve l s  dropping b e l ow tho s e  
o f  the N o  Act ion c a s e  by as much as 5 . 1  f e e t  at  Hungry H o rs e , 2 . 9  f ee t  a t  
Dworshak , and 2 . 3  f e e t  a t  Libby dur ing the c r i t i cal  months o f  Septembe r  
through November . The only except ion t o  t h i s  trend of  decreased 
reservo i r  l eve l s  during c r i t ical  months was at  Libby in 1 988 , where 
reservo i r  l eve l s  increased by as much as 5 . 1  feet and 3 . 4  feet for the 
As sured De l ivery and Federal Mark e t ing cases , respe c t ive l y .  For the 
remaining p e r iods o f  b i o logical  a c t ivity (Apri l  through Augus t ) ,  the 
maximum average dec reas e s  in e leva t ion we re 2 . 3  f e e t  at Hungry Hors e , 
1 . 0  f e e t  a t  Dworshak , and 0 . 5  f e e t  at  Libby . Li t t l e  change o c curred at 
Albeni Fal l s  and Grand Coul e e . 

The e f f e c t s  of  the l ong-term cont rac t s  on reservoi r  e l eva t ions changed 
only s l igh t l y  wi t h  d i f fe rent f ormula a l locat ion po l i c ies . Differen t 
leve l s  of  capa c i t y  a l s o  had l i t t l e  e f f e c t  on the changes due t o  l ong-term 
c on t rac t s . 

The frequency o f  o c currence o f  r e s e rvo ir  e l evat ions decreas ing by more 
than 5 f e e t  f rom the No Ac t ion cas e , never exceeded 1 0  percent  at  Libby , 
Grand Coul e e , o r  Albeni Fal l s  f o r  e i ther the Federal  Market ing o r  As sured 
De l ivery cases . O c currence s  a t  Dwo rshak for bo th o p t i ons ranged f rom 3 . 0  
to  1 6 . 5  percent , Septemb e r  through November ,  and were genera l l y  l e s s  than 
10 percent in the remaining b i o l ogical ly a c t ive per iod , Apr i l  through 
Augus t .  There were s eve ral t imes when the frequency of o c currence was 
grea t e r  than 10 percent at Hungry Hors e , p r imarily  Augus t through 
February ( Tabl e  4 . 2 . 3-3 ) .  Federal Marke t ing tended to have the greates t  
ove ra l l  e f f ec t . A sub s tan t i a l l y  greater  f requency o f  5-f o o t  e l evat ion 
decrease s  was observed in 1 9 9 3  under  the Federal Mark e t ing case . Thes e  
frequenc i e s  changed onl y  s l igh t ly when comb ined wi th  d i f f e r ing formula  
a l l o cat i on opt ions  and Inter t i e  capac i t ie s . 
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Tabl e 4 . 2 . 3 - 3  

H UNGRY H O R S E  

F R E Q U E N C Y  ( % )  O F  R E S ERVO I R  E L EVAT I ON I N C R E A S E S  ANO D E C REAS E S  

GREATER  THAN 5 F E E T  FROM THE  N O  A C T I ON CASE  

F EO E RAL MARK E T *  ASSUREO  D E L IVERY*  

YEAR Year 

1 988 1 993  1 998 2 0 0 3  1 98 8  1 993  1 99 8  2 0 0 3  

+L- +L- +L- +L- +L- +L- +L- +L-

S e p t ember 2 . 5 / 1 4 . 5  4 . 0 / 3 7 . 0  0 . 5 / 1 6 . 5  0 . 5 / 1 5 . 5  5 . 0/ 1 2 . 5  5 . 0/ 2 3 . 5  0 . 5/ 2 5 . 5  0 . 0 / 1 3 . 0  

O c t o ber  1 3 . 0/ 2 0 . 0  4 . 0/46 . 5  1 . 0 / 2 6 . 5  0 . 5 / 2 5 . 5  1 4 . 0 / 1 6 . 5  7 . 0 / 2 3 . 0  1 . 0 / 3 1 . 0  1 . 0/ 2 0 . 0  

November  1 3 . 0/ 1 8 . 0  3 . 5 /47 . 0  1 . 0/ 2 6 . 5  0 . 5 /25 . 5  1 4 . 0/ 1 5 . 0  7 . 0 / 2 3 . 0  1 . 0 / 3 1 . 0  1 . 5 / 2 0 . 5  

O e c ember 1 3 . 5/ 1 5 . 0  5 . 5/40 . 5  2 . 0 / 3 2 . 0  0 . 5/ 28 . 5  2 1 . 0 / 1 4 . 5  1 4 . 5 / 1 5 . 5  1 . 0 / 2 8 . 5  5 . 0 / 1 9 . 0  

J a n u a ry 2 6 . 0 / 1 3 . 0  8 . 0/ 2 7 . 5  2 . 0/ 1 6 . 5  0 . 5 / 1 7 . 5  45 . 5 / 1 0 . 5  1 4 . 5 / 1 1 . 0 2 . 0/ 1 8 . 0  5 . 5 / 1 4 . 5  

F e b r u a ry 1 9 . 0/ 1 1 . 0  1 0 . 0/ 1 7 . 0  3 . 0/ 8 . 0  1 . 0/ 1 1 . 0 3 1 . 0/  9 . 0  1 5 . 5/ 7 . 5  1 . 5 / 1 2 . 0  3 . 5/ 1 0 . 5  

March  1 3 . 0/ 1 0 . 0  1 1 . 0 / 1 2 . 0  4 . 5 / 4 . 0  1 . 0 / 9 . 0  1 8 . 0 / 9 . 0  1 5 . 0/ 7 . 0  4 . 5/ 9 . 5  5 . 5 / 

A p r i  1 1 2 . 5 / 9 . 0  1 0 . 5 / 1 1 . 0 4 . 5 / 4 . 0  1 .  0 /  8 . 5  1 5 . 5/ 8 . 0  1 4 . 5 / 6 . 5  4 . 5 / 8 . 0  4 . 5 / 

Apr i 1 2 1 3 . 0 / 9 . 5  8 . 5/ 1 0 . 0  5 . 5 / 2 . 5  2 . 5/ 9 . 5  1 5 . 0/ 8 . 0  1 2 . 0/ 6 . 0  4 . 5 / 5 . 0  5 . 0 / 

May 9 . 0/ 5 . 5 6 . 5/ 5 . 5  3 . 5 / 0 . 5  1 . 0/ 6 . 5  1 2 . 0/ 6 . 0  9 . 5 / 4 . 5  5 . 0 / 2 . 5  2 . 5 / 

J u n e  6 . 5/ 5 . 0  6 . 0 / 4 . 0  2 . 5/ 1 . 0  0 . 0/ 4 . 5  1 1 . 5/ 5 . 0  8 . 0 / 3 . 0  3 . 5 / 2 . 0  3 . 5/ 

J u l y  3 . 0/ 9 . 0  6 . 5/ 4 . 5  2 . 5/ 4 . 0  0 . 5/ 4 . 5  4 . 0/ 6 . 0  8 . 0 / 3 . 5  3 . 5/ 3 . 5  3 . 0/ 

A u g u s t  2 . 5 / 1 2 . 0  5 . 0/ 4 . 5  2 . 5 / 5 . 0  0 . 5/ 4 . 5  3 . 0/ 1 0 . 0  5 . 0/ 5 . 0  3 . 5/ 4 . 5  3 . 5 / 

A u g u s t  2 2 . 5/ 1 7 . 5  3 . 0/ 7 . 0  0 . 5/ 6 . 0  0 . 5/ 8 . 5  3 . 0/ 2 0 . 0  3 . 5 / 1 0 . 0  1 .  0/  5 . 0  1 .  5 /  

L on g - t e rm Ma rket i n g  c a s e s  w i t h  t h e  P re-lAP  f o rmu l a  a l l oc a t i on a n d  E x i s t i n g c a pa c i ty .  

F re q u en c i e s are  e x p r e s s e d  a s  the  p e r c e n t  o f  2 0 0  s i mu l a t i on s  wi t h  t h e  SAM . Th e ( + )  s i gn 

i n d i c a t e s  i n c re a s e s  a n d  t h e  ( - )  s i gn i n d i c a t e s  d e c r e a s e s . 

The c r i t e r ia f o r  potential  impac t s  were exce eded at  Hungry H o rs e , L ibby , 
and Dwo rshak . For Libby and Dworshak , the exceedance s  were  minor and 
o c curred only in O c tob e r  at Libby , and in Sep temb e r  and O c tober  at 
Dwor s hak . No s igni f ic ant impa c t s  on r e s i dent f ish  produc t i on are 
expec ted  a t  Libby , Albeni Fal l s , Grand Coul e e , and Dworshak s ince  the 
changes in reservo i r  e l evat ions were minor and infrequent . The impa c t s  
o n  res i dent f ish o f  dec reas ed  r e s e rvoi r  l eve l s  dur ing Septembe r  through 
November at  Hungry Horse  a s s o c iated  with  Federa l  Marke t ing and As sured 
De l ive ry canno t be  quan t i f ied , but c ou l d  b e  s igni f ican t l y  adve r s e . 
Adverse impa c t s  resul t f rom dewa t e r ing the l i t to ral  z one in the fal l and 
the sub s e quent l o s s  of benthi c ins e c t  p roduc t ion and l i t t o ral  hab i ta t  f o r  
we s t s l ope  cut throat t rout , Do l l y  Varden , and moun tain whi t e f i s h . Thi s  1 S  

the period  when the cut throat trout  achieve the i r  grea t e s t  g rowth .  

Mi t igat i on .  As a means o f  precluding adver s e  impa c t s  t o  r e s i dent f ish  
due to  pro j e c ted reduc t ions in r e s e rvo ir l eve l s , BPA wi l l  unde r take 
measures to inc rease res ident f i s h  use of Hungry Hors e t ributar ies . The 
e f f o r t s  wi l l  inc l ude f und ing of imp rint p lant ing of wes t s l ope  cut throat 
t rout and mountain whi te f i s h  in f our t r ibutaries  ( Fe l ix ,  Har r i s , rlargare t 
and Mc lnernie Creeks ) over a 5 -year period . BPA wi l l  a l s o  f und off-s i t e  
f i sh  hab i tat  improveme n t s  on B rennemans and S ide r ius S l oughs o n  the 
Flathead Rive r ,  invo lving c l eaning o f  s pawning g rave l s  and imp r int 
p lan t ing o f  c ut throat t rou t , kokanee , and mountain whi t e f i s h .  
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The C olumbia Bas i n  F i s h  and W i l d l ife  P rogram al ready addres ses  Hungry 
Horse  opera t ional impa c t s  and a pco cess  f o r  m i t igat ion . Research i s  
curren t l y  be ing conduc ted and , based o n  the knowledge gained , 
recommendat ions to  prote c t  res i dent f ish  wi l l  be  deve loped and cons idered 
for implementation . The P rogram s pe c i f ies an exi s t ing m i t igat ion proce s s  
to  be implemented b y  BPA when reservo ir  drawdowns due to power operat ions 
are excess ive . Sec t ion 90 3 (b ) ( 1 ) ( d )  of  the P rogram s tates  " In years when 
the drawdown l im i t  ( 8 5  fee t at Hungry Horse ) is exceeded f o r  power 
purposes , Bonnevi l le s ha l l  fund the mi tigat ion of f i s h  l o s s e s  to the 
extent those  l o s s es are caused by power operat ions . "  

In  addi t ion , BPA wi l l  wo rk with  the Montana Department of Fish , W i l d l ife  
and Parks to mon i tor  po ten t i a l  e f f e c ts on res ident fish  of  operat ional 
changes resul t ing f rom Intertie  de c i s ions . I f  the mon i t or ing program 
ind i cates s igni f i can t impa c t s  are oc curring as a resu l t  of the Intertie  
ac t i ons , info rma t ion deve loped during the  moni to r ing program and as a 
resul t of  cont inuing research wi l l  be used b y  BPA , the Montana Department 
of  Fish , Wi l d l ife , and Parks , and the Northwe s t  Power P l anning Coun c i l  to 
deve lop  and impl ement e f f ec t ive m i t igat ion measures . 

E f f e c t s  of  Inc reas ing Inte r t ie Capa c i ty 

C hanges in Inter t ie capac i ty had very l i t t l e  effec t on reservo i r  
elevat i ons . The e f f e c t  of  inc reased capac i ty ,  regard l e s s  o f  f o rmula  
al l o c a t ion and l ong-term contrac t s  o p t i ons , was l e s s  than a 1-foo t mean 
change in end-o f -period e l evat ions at a l l  f ive s to rage reservo i r s . 
S imi larl y ,  capac i ty l eve l had l i t t le effec t on the f requency o f  
oc currence o f  reservo i r  e l evat ion changes greater  than 5 fee t . 

No s igni f i cant impac t s  to  res ident f is h  as a resul t of  Inte r t ie capac i ty 
inc reases would  b e  expected , g iven the pro j e c ted changes in reservo i r  
operat ions . 

4 . 2 . 3 . 4  Co lumb ia Bas in Anadrornous F i sh 

A large number  of  anadromous f is h  s tocks i s  produced in the Columb ia 
R iver Bas in above Bonnevi l le Darn . The s to cks  are genera l l y  grouped as  
Upper R iver spring chinook , Upper River s ummer chinook , fal l chinook , 
coho salmon , sockeye s almon and s tee1head t rout . These groups of  s tocks 
are des cr ibed in general in Append ix E ,  Part 1 .  A l is t  o f  viab le 
anadromous f ish s to cks o r iginat ing in the Co lumb ia Bas in is g iven at  the 
beginn ing o f  Append ix E ,  Part 7 .  

Anadromous f ish  are a resource impor tant to  the Pac i f i c  Nor thwe s t . The 
val ue of the s po r t  and comme r c ial  f isheries dependent on f ish p roduc t ion 
f rom the Columb ia  Bas in was es t imated to  be $ 1 08 mi l l ion f o r  1 985  ( NMFS , 
1 98 7 ) . W i th increas ing run s i zes  experienced in recent years this  value 
s houl d  be inc reas ing s ub s tantial l y .  Anadromous f i s h  a l s o  have high 
cul tural and rel i gious value to  Co lumb ia R iver Bas in Tribes and o t hers . 
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4 . 2 . 3 . 4 . 1 Down s tream Migran t Survival 

I s sues 

The deve lopment of the darns and hydroe l e c t r i c  p ro j e c ts on the C o l umb ia 
and Snake Rivers reshaped the natural f lows of the r ivers . Runof f during 
the f �r ing is re tained in s to rage reservo i rs , such as Grand Coulee , 
Hung l Y Hors e , Libby , and Dwo rshak f o r  us e dur ing per iods when f lows are 
natural ly  l o w .  Regula t ing r iver f l ows in this fashion subs tan t ia l ly 
inc reases  the capab i l i t y  to  p roduc e f i rm ene rgy and to  provide f lood 
con tro l , i r r iga t i on , and rec reat i onal bene f i ts . But it  also reduces 
r ive r f lows dur ing the s p r ing and ear l y  summe r when j uven i l e  salmon and 
s t e e l head are migra t ing down s t ream to the o cean .  

The run-of-river darns whi c h  have l i t t le o r  no s to rage capab i l i t ies  ( i . e . , 
We l l s through Bonnevi l l e on the C o lumb ia R ive r and Lower Gran i t e  through 
I c e  Harbo r on the Snake Rive r )  have changed the C o lumb ia f rom a 
f ree-f l owing r iver to  a s e r i es o f  reservo i rs , wi th s l ow movement  o f  
wa t e r . The reduced f l ows through the r iver sys tem have increased the 
t ime required for j uveni l es to  migrate f rom s pawning and rearing hab i tats 
to the o cean . Thi s  inc rease in trave l t ime inc reas es  the j uveni l e s ' 
exposure  to predators  and can a f f e c t  the ab i l i ty o f  the j uveni l e  
salmonids t o  make the trans i t i on f rom f re s hwa ter  t o  sal twate � .  Reduc ed 
f lows can a l s o  con t r ibute to higher wa t e r  tempera tures , d i f f e rent wa t e r  
chemi s t ry ,  and grea t e r  sus ce p t ib i l i ty o f  f ish  t o  d i s eas e .  The s e  
f l ow-related  impacts  o ccur in add i tion to  mo rta l i ty that resul ts  as f i s h  
pass each darn . F i s h  no t guided through powe rhous e bypass  sys t ems o r  ove r 
s p i l lways can sus tain 5 to 30 pe r c ent  mo r tal i ty pas s ing through genera t o r  
turb ines . 

In  1 980 , Congress  pas sed the Pac i f i c  Nor thwes t E l e c t r i c  Power P l anning 
and Cons e rva t ion Ac t (No r thwes t Power Ac t ) .  The No r thwe s t  Power Ac t 
c reated the Nor thwe s t  Powe r P lann i ng Counc i l  ( Counc i l )  and charged i t  
with  deve l o p ing a C o l umb ia R iver Bas in Fish  and Wi l d l i f e  P rogram 
( P rogram ) . The No r thwes t Power A c t  d i r e c t s  c e r tain  Fede ra l  agenc i e s  to  
"pro te c t ,  mi t i ga t e ,  and enhance "  Columb ia R iver f ish  and w i l d l i f e  
resources whi c h  were adve r s e ly af f ec ted b y  c ons t ruc t ion and operat ion o f  
the C o l umb ia R iver hydroe l e c t r i c  sys tem.  The No r t hwe s t  Powe r Ac t s e eks 
to  provide "equi tab l e  treatmen t "  f o r  f i sh and wi l d l i f e  resour c e s , a l ong 
with  o ther p ro j e c t  purpos es , in the opera t ion o f  the hydro sys tem .  

The No r thwes t Power Ac t ' s  d i re c t ion t o  pro t e c t ,  m i t i ga t e , and enhance 
f ish  and wi l d l i f e  resour c e s  af f e c t e d  by the hydro e l e c t r i c  sys tem is  a 
dynam i c  process  as imp l emen ted th rough the Counc i l ' s  P rogram . Measures 
to achi eve f ish  and wi l d l i f e  p r o t e c tion  are deve l oped pub l i c l y  and 
inc l ude revi s ions to the Counc i l ' s  Program as needed . As n ew informa t ion  
b ecome s avai lab l e  or  the s tatus o f  f ish and wi l d l i f e  popul a t i ons change , 
the  Program i s  adjus ted  t o  mee t Congress ' mandat e  f o r  f ish  and wi l d l i f e . 

The Counc i l  es tab l ished a wa ter  budge t to  inc rea s e  r iver f l ows dur i ng the 
peak s p r ing out-migra t ion period . The Wa t e r  Bud g e t  i s  a s pe c i f ied  vo lume 
of wa t e r  ( 4 . 64 mi l l ion acre fee t )  whi c h  can b e  use d  to supp l ement f l ows 
f rom Apr i l  1 5  through June 1 5  to fac i l i ta t e  downs tream j uveni l e  
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migrations . Separate  water  budge ts  we re e s tabl ished for  the Mid-C o l umb ia 
and Lowe r Snake rivers . 

In  add i t i on t o  providing inc reas ed f lows , the Counc i l ' s  Program sough t  to  
imp rove cond i t ions as f i sh pass  through hyd ro proj e c t s . Juveni l e  
anadromous f i sh migrat ing down s t ream can t rave l pas t dams i n  s eve ral 
ways . They can pas s through turb ines , pas s over the s p i l lway if wa ter  i s  
be ing spi l l e d ,  o r  pas s through bypass  sys tems . At c e r tain dams w i th 
bypass sys tems , j uven i l e s  can be  co l l e c ted for  down s t ream t ransport  via 
t ruck or barge to  avo id  f urther  delays and mo rta l ity  at  sub s e quent hydro 
pro j e c t s . The f ish tha t  enter  the turb ines can be  k i l led  or  inj ured by 
changes in pressure , by c ontac t with moving turb ine b lades , or  by the 
shearing act ion of water  in the turb ine and discharge plume . In  
add i t ion , juveni l e  salmonids may be come s tunned and d i s o riented a f t e r  
pas s ing through t h e  turb ines , increasing the i r  vul nerab i l ity  to  
predators . Al though s ome mortal i ty resul ts  as f ish  are spi l l e d ,  
inc reas ing the amount o f  s pi l l  at  a dam reduc es the number o f  f i sh wh ich  
pas s  through the  turb ine s ,  thereby reduc ing ove ral l mo rtal ity . However , 
s p i l l  at  t ranspo r t  pro j e c t s  ( i . e . , Lowe r Gran i te , Li t t l e  Goose , and 
McNary ) can b e  d e t r imen tal s ince l e s s  f ish  would be c o l l e cted  f o r  
t rans portat ion . In years o f  large runo f f , high l eve l s  o f  s p i l l  can 
resul t in n i t rogen supersaturat ion which  can cause the o f ten fatal  gas 
bubb l e  disease in j uveni l e  f ish . 

The re are three catego r ie s  o f  s p i l l : ( 1 )  planned f ish sp i l l ;  
( 2 )  overgene ra t i on s pi l l ; and ( 3 )  forced  s p i l l .  P lanned f i s h  s p i l l  i s  
the amount o f  s p i l l  p l anned b y  the C o r p s  o f  Eng ineers to  achieve s pe c i f ic 
dam pas sage surviva l  ob j e c t ive s at  Fede ral proj e c t s . P lanned s p i l l  a l s o  
inc ludes s p i l l  l eve l s  spec i f ied by Federal  Ene rgy Regulatory Comm i s s ion 
( FERC ) Agre ements  f o r  the Mid-C o l umb ia Pub l i c  U t i l i ty Dis t r i c t  pro j e c ts . 
Overgene rat ion s p i l l  i s  water  s p i l l ed due to  a lack o f  market  or  Inte r t ie 
capac i t y .  Fo rced s p i l l  is  water tha t  i s  s p i l led  when powe rhous e 
hydraul i c  capa c i ty has been exceede d .  

Concern has been expre s s ed that the proposed I n t e r t i e  a c t ions could  
reduce the  amount o f  s p i l l , s pe c i f i c a l l y  the amoun t o f  overgene rat ion 
s p i l l , and thereby inc reas e the mor tal i ty of down s t ream migran t s  by 
caus ing more f i sh to  pas s  through turb ine s . This  dec rease in j uveni l e  
survival would  cause  dec reas ed numbers o f  adul ts  f o r  harves t  and f o r  s ome 
s t o cks , could dec reas e the number  o f  adu l t s  re turning to s pawn . 

As previous l y  d i s cussed , there is  a l s o  concern that po tent ial ly l ower 
spring f lows resul t ing f rom the proposed  I n t e r t i e  a c t ions could reduce 
survival of downs tream migran t s . The se c oncerns are addressed  in the IDU 
E I S  by f i r s t  analyz ing the changes in f l ows and s p i l l  that might res u l t  
f rom the proposed a c t ions . Then poten t ial  changes i n  the survival o f  
j uveni l e  f ish o f  each s tock migrat ing through the hydrosys tem are 
mode l ed , taking into accoun t a l l  e f f e c t s  of hydro e l e c t ri c  operations , 
inc luding s p i l l  and f l ow , and a l l  ongo ing m i t igat ion a c t ions . The next 
par t  o f  this s e c t ion summarizes  the s pi l l  and f l ow changes that would  be 
expe c t ed to  resul t f rom the var i ous IDU o p t ions . Thi s  is  f o l l owed by a 
d i s cuss ion o f  the e f f e c t s  these s p i l l  and f l ow changes woul d  have on 
surviva l of downs t ream migrat ing juveni l e  salmonids . 
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Spi l l  and F l ow Changes : Analyt i c a l  Methods 

S imulated f l ows at Lowe r Gran i t e  and P r i e s t Rap ids from SAM for the years 
1 988 , 1 9 9 3 , 1 9 98 , and 2003 were analyzed for changes dur ing the j uven i l e  
s pr ing migra t i on mon ths (Ap r i l  through June ) .  The s e  two pro j e c t s are 
used f o r  the analys i s  be caus e they are ind icat ive o f  the f lows in the 
Lowe r Snake and Mid-C o l umb ia  Rive rs and , c o l l e c t ive ly , they d e t e rmine the 
f l ow in the Lower C o l umb i a . Wat e r  budge t f lows , as  s pe c i f i e d  in the 
Counc i l ' s  1 9 8 7  P rogram , are a l s o  measured at the s e  two l oc a t ions . The 
Water  Budget vo lume is ava i l ab l e  to augmen t  f l ows during the period  of  
Apr i l  15 through June 1 5 . SAM s imulates  the Wa ter  Budge t  f l ows a t  P r i e s t  
Rap ids during the Apr i l  16-30 and May p e riods , and a t  Lower Gran i te 
during the May peri o d . Compar i s ons were made be tween In t e r t i e  
a l t e rnat ive s and t h e  N o  Ac t ion c a s e  us ing Apr i l  1-15 , Apr i l  1 6-30 , May , 
and June average f l ows . 

Decreases in f l ow o f  greater  than 5 kcfs  a t  Lower Gran i t e  and 10  k c f s  a t  
P r i e s t  Rap ids are u s e d  to  ind i c a te the po tential f o r  delayed t rave l 
t ime . The s e  thresho l d  values are based on an ana l y s i s  of  the mean 
Apr i l -through-June f l ows , us ing trave l -t ime-f l ow r e l a t ionships as  c i ted  
by Karr  ( 1 982 ) .  Thi s  analys is  ind icates  that  t rave l t ime through the 
hydroe l ec t ri c  sys tem would be  approxima t e l y  one day l onger for f i s h  
ent e r ing the Lowe r Snake River and Mid-C o l umb ia R ive r p ro j e c t s  when Lowe r 
Snake f l ows de c reas e by 5 k c f s , Mid-Co l umb ia  f l ows dec rease by 10  k c f s , 
and Lower C o l umb ia f l ows sub s equent ly dec reas e by 15 kcfs . 

For  the IDU Final E I S  analys i s , the p l anned f ish  s p i l l  is  based on the 
1 98 7  C o rps of Engineers sp i l l  p l an at  the Federal p ro j e c t s  and the 
curren t FERC S e t t l ement Agreement f o r  the Mid-Co l umb ia p ro j e c t s . P l anned 
f i sh s p i l l  is not a f f e c ted by the I DU a l t e rnat ives . Overgener a t i on s pi l l  
( i . e . , s p i l l  resul t ing when f l ows and resul t ing hydro gene ra t ing 
capab i l i t ie s  are great e r  than avai lab l e  marke t s  or I n t e r t i e  s i z e ) is the 
type of sp i l l  which  is a f f e c ted  by the IDU a l t e rnat ives . Overgene rat i on 
s p i l l  i s  a produc t o f  the hydrosys tem as  a who l e  and may be a l l o cated  on 
an operat ional bas i s  to any run-of-r iver p r o j e c t .  Overgene rat ion s p i l l  
i s  typ i c a l l y  no t p rovided a t  Lowe r Gran i t e , Li t t l e  Goos e , or  McNary , 
s ince  the s e  p ro j e c t s  have bypas s  and f i s h  trans p o r ta t ion f ac i l i t i es . 
Conse quen t l y ,  addi t i onal  s p i l l  a t  these  p ro j e c t s  woul d not  provide 
bene f i ts to f i s h .  In  SAM , the overgene rat i on sp i l l  i s  a l l ocated  us ing 
s p i l l  p r i o r i ty l is t s  deve l oped  f rom a review of  Fish  Passage Cen ter  sp i l l  
reque s t s  ( See  Appendix E ,  Part  3 ) .  

The t o ta l  percent  s p i l l  a t  each o f  the run-of-river proj e c t s  ( We l l s  
through Bonnevi l l e  o n  the Co lumb i a  River and Lower Gran i t e  through I c e  
Harb o r  on the Snake Rive r )  f o r  the s tudy years 1 988 , 1 9 9 3 , 1 9 98 , and 200 3 
was analyzed f o r  changes during the j uveni l e  migra t i on periods  of  Apr i l  
through Augus t 1 5 . Thi s  s p i l l i s  the to tal  of  p l anned s p i l l ,  
overgenerat ion s p i l l ,  and f o rced s p i l l .  

The overgenera t i on s p i l l  f o r  the hydrosys t em as a who l e  was a l so analyzed  
for  the months o f  Apr i l  through Augus t .  Onl y  the  years  1 9 9 3 , 1 9 98 , and 
2003  were inc l uded in this  ana l ys i s  s ince  Inter t ie capac i ty has by f a r  
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the greate s t  e f f e c t  on overgene rat ion s p i l l  and 1 98 8  had no c hanges in 
I n te r t ie capac i ty .  

The f o l l owing changes in f l ow and s p i l l s tatis t i c s  were analyzed f o r  
s e l ec ted case comparisons , based  o n  2 0 0  s imulat ions f o r  each period and 
year of analysis : 

( a )  The mean ( expec ted value ) change in the period average f l ows a t  
P r ie s t  Rapids and Lower Gran i t e . 

( b )  Frequency of  o cc ur rences o f  f low increases  and f l ow decreases at  
Priest  Rapids  of  greater  t han 1 0  k c f s , when the f l ow rate is  
less  than 140 k c f s . 1 /  

( c )  Frequency o f  o cc ur rences o f  f l ow increases  and f low decreases at  
Lower Gran i te of  greater t han 5 k c f s , when the f 1 0wrate is  l e s s  
than 1 40 k c f s . 

( d )  The change in the f requenc y  of meet ing the Water  Budge t f l ows 
dur ing the periods of Apri l  1 6 -30 and May at Pries t Rap ids 
( 1 1 5  kcfs in both per iods ) ,  and the period o f  May at  Lower 
Gran i t e  ( 8 5  k c f s ) .  

( e )  The mean change in to tal s p i l l  f o r  the per iods Apr i l  1 -1 5 , 
Apr i l  1 6-30 , May . June , Jul y ,  and Augus t 1 - 1 5  f o r  the f o l l owing 
run-of-river pro j ec t s : Bonnev i l l e ,  The Dal les , John Day , 
McNary , I ce Harb o r , Lowe r Monumental . Lower Gran i t e , L i t t l e  
Goose , P r ies t Rapids , Wanapum . Rock I s land , Rocky Reach , and 
Wel l s . 2 /  

( f ) The mean monthly  hydrosys tem overgenerat ion s p i l l  f o r  Apr i l . 
May , June , July and Augus t averaged over the years 1 9 9 3 , 1 9 9 8 , 
and 200 3 . 

The s ta t i s t i c s  on s p i l l  and f l ow c hanges as des c r ibed above are given in 
Append ix E ,  Par t 2 .  

Spi l l  and Flow Changes :  Resul ts  

The resul ts  repor ted in the  f o l l owing sec t ions are  based  on d i f ferences  
be tween the same t e s t  cases  summarized in Tab le  4 . 2 . 3- 1  and the No  Ac t ion 
case . 

E f f e c t s  of Formula A l l ocat i on Opt ions 

Fl ows : P r i e s t  Rapids . E f f e c t s  on f lows were s imilar f o r  b o t h  the 
P roposed and Hydro-F i r s t  f o rmula a l l ocation o p t i ons for the f ive periods 

1 /  1 4 0  kc f s  i s  the opt imum f l ow level f o r  Priest  Rapids and Lower 
Gran i t e  iden t i f ied in the Counc i l ' s  Fish and W i l d l ife  P rogram ( 1 98 7 ) .  

2 /  Total  s p i l l  changes were only analyzed f o r  40 of  the 200 s imulat ions 
due to  l imi ted amounts  of data . See " Survival Changes : Analytical 
Me thods " later in this  s e c t i on f o r  a d i scus s i on of  the use of  40  
versus 200 SAM s imul a t i ons . 
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tes ted (Apr i l  1 - 1 5 , Apr i l  1 6 -30 , May , June , and July ) . The f re quency of  
mee t ing Wat e r  Budget  f l ows changed no more than 0 . 5  percent  f o r  both 
al ternat ives . The ave rage f l ows never de creased more than 2 . 4  k c f s  f o r  
the periods tes ted . F o r  both  opt ions f o r  a l l  p e r i o d s  tes ted , the 
ana lys is  of  f l ows b e l ow 140 k c f s  showed that the f requency was l e s s  than 
10 percent  f o r  b e ing greater  than , or l e s s  than , the No Ac t ion case by 
mo re �han 1 0  k c f s . 

Flows : Lowe r Grani te . For the per iods tes ted , only minor changes ( -0 . 1  
to  +0 . 2  kc f s ) o c curred in the mean average f lows at  Lowe r Gran i t e  Dam f o r  
both  f o rmula  a l l ocat ion opt ions . The frequency of  mee t ing Wa t e r  Budge t 
f l ows did  no t change f o r  e i ther of  the a l t e rnatives . Fo r b o th 
a l t e rnat ives , the analys is  of  f l ows below 140  k c f s  showed that the 
f requency was z e ro f o r  be ing greater  than or l e s s  than the No Ac t ion case 
by more than 5 k c f s . 

�i l l :  Change s in s p i l l  were s imilar f o r  b o th f o rmula  al l o c a t i on 
opt ions . For a l l  t e s t  periods  at a l l  dams , the maximum dec reas e in the 
mean t o tal s p i l l  was 1 . 3  percent and the maximum increase was 0 . 7  perc ent 
There were no sub s tant ial  changes in hydrosys tem overgene rat ion s pi l l .  

E f f e c t s  of  Long-Te rm Firm Con t rac t s  

Flows : P r i e s t  Rapids . For the f ive periods  tes ted , ave rage f lows of  the 
three Federal Marke t ing and three Assured De l ivery o p t i ons var i e d  both  
above and b e l ow the  No  A c t ion al ternat ive . A comparison of  the  da ta on  
f l ow changes f o r  contract  years 1 988  through 2003  showed that each 
a l t e rnat ive had only minor e f f e c ts on f l ows . The d i f f e rences in the f l ow 
changes be tween the Federal Market ing and As sured Del ive ry f irm contrac t 
l eve l s , regar d l e s s  o f  f o rmula  a l l o ca t i on opt ion , were ve ry sma l l . 

Unde r a l l  opt i ons , f o r  a l l  p e riods and years analyzed , no changes in mean 
f l ows were found to be greater  than or l e s s  than the No A c t ion 
a l t e rnat ive by more than 3 . 6  k c f s  and 2 . 1  k c f s , respec t ive l y . The 
f re quency of mee t ing Wat e r  Budget f lows changed no mo re than 1 . 3  percent  
for  the  Federal Market ing o p t i ons and 0 . 8  percent f o r  the Assured 
Del ive ry opt i ons . 

The analys is  o f  f l ows b e l ow 1 40 k c f s  showed that the f re quency o f  be ing 
greater than or l e s s  than the No Ac t ion a l t e rnat ive by more than 10 k c f s  
was great e s t  during the early Apri l  tes t  period  f o r  a l l  years , and the 
June t e s t  period  in 1 988 and 1 9 9 3 . For these periods , the l ong-term f irm 
contra c t  al ternat ives show a higher f re quency of f l ows grea t e r  than the 
No A c t ion a l t e rnat ive . The greate s t  change was experienced during the 
Apri l  1 ,  1 9 88 , p e r iod when the frequency o f  period  average f low change s  
greater  than t h e  N o  Ac t i on a l t e rnat ive ranged f rom 1 4 . 4  to  20 . 9  percen t . 
For the remaining t e s t  periods  (Apr i l  2 through July ) , the f r e quency f o r  
b e ing greater  than o r  l e s s  than t h e  No Ac t ion a l t e rnat ive by m o r e  than 
1 0  k c f s  was 0 t o  1 4 . 3  and 1 t o  6 . 5  percent , respe c t ive ly . 
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Flows : Lower Gran i te . There were only minor changes f rom the No Act ion 
a l te rnat ive in the mean average f l ows at  Lower Gran i te Dam ( f rom no 
change to an increase of  0 . 2  kcf s ) a s  a resul t of  e i ther f irm c on t rac t 
opt ion . The f requency of  mee t ing Water Budge t f l ows did no t change f o r  
any of  the a l t e rna t ive s . In  a l l  case s , the analys i s  of f l ows b e l ow 
1 40 k c f s  showed that the f re quency was l e s s  than 1 . 0  percent of  be ing 
greater  than or l e s s  than the No Ac t ion a l t e rnat ive by more than 5 kc fs . 
The type of  formula al l ocat ion opt ion in place had no e f f ec t on the f i rm 
c on t ra c t  impac t s . 

Spi l l : Fo r al l years and proj e c t s , d i f f e renc e s  in s p i l l  be tween the No 
Ac t ion and the Federal Marke t ing and Assured Del ive ry con t ract  l eve l s  
were minimal . Under  the Federal Marke t ing opt ions , the mean change in 
to tal s p i l l ranged f rom a maximum decrease of  1 . 1  percent to a maximum 
inc reas e of 0 . 8  percen t . The mean change in s pi l l  under the Assured 
Del ivery opt ions ranged f rom a maximum d e c rease of 1 . 3  percent to  a 
maximum increase of  2 . 9  pe rcent for  a l l  tes t periods . The mean 
overgenerat ion sp i l l  f o r  the Apr i l  through Augus t pe riod in 1 99 3 , 1 9 98 , 
and 2003 was 606  average MW f o r  the No Act ion case , dec reas ing to 585  MW 
under  the Federal market ing al t e rnat ive , and inc reas ing to 644 MW under  
the As sured De l ivery al ternat ive ( both  wi th the  P roposed Fo rmula 
Al l oc a t i on op t i on ) . 

E f f e c t s  of Inc reas ing I n t e r t i e  Capac i ty 1 /  

Flows : Pries t Rapids . P er iod ave rage f l ows tended to  be  highe r in the 
Apri l  1-15  period and l ower in the Apri l  1 6-30 period  for a l l  years f o r  
a l te rnat ives invo lving increased capac i ty .  F o r  the s e  two periods , the 
changes ranged f rom an increase of  2 . 4  kcfs  to  a dec rease of  3 . 0  kcf s . 
The change in mean f l ows for  al l o ther periods  ranged f rom an increase of 
2 . 6  kcfs to  a dec rease of  0 . 9  k c f s . The f re quency of  mee t ing Wat e r  
Budget  f l ows changed n o  more than 1 . 3  percen t  for  the D C  Upgrade opt ions , 
1 . 0 percent for  the Thi rd AC opt ion and 1 . 0 percent  for  the Maximum 
Capac i ty opt ions . 

The analys is  of f l ows b e l ow 1 40 kcfs  showed that  the f re quency of  being 
g reater  than or l e s s  than the No Ac t ion a l te rna t ive by more than 10 kcfs  
was great e s t  dur ing the  Apr i l  1 - 1 5  test  period f o r  al l years , and the 
June per iod for 1 9 9 3 . For the Apr i l  1 - 1 5  p e r iod , the f re quency of period 
average f l ows greater  than the  No Ac t ion a l t e rnat ive by more than 1 0  kcfs  
ranged  f rom 3 . 8  to  1 8 . 2  percent . The f re quency of  pe riod ave rage f l ows 
l e s s  than the No Act ion a l t e rnat ive by more than 1 0  kcfs  ranged  f rom 
1 . 8  to  9 . 6  percent . For a l l  o ther periods , the f re quency of 10 k c f s  f l ow 
d i f f e rences was l e s s  than 6 percent for  al l capac i ty al ternat ive s . The 
only exc e p t ion was May 1 9 9 3 , when there was an inc rease in the f re quenc y  
( b e tween 8 . 7  and 1 0 . 7  p e rc ent ) of  f l ow dec reases greater  than 1 0  kcfs  f o r  
t h e  increased capac i ty al t e rna t ives w i t h  As sured Del ivery . The magni tude 

1 /  Year 1 988 was exc luded f rom the s e  analyses  s ince  none of the proposed  
capac i ty opt ions c ould  be  in opera t i on that  soon . 
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of  this except ion is  no t cons idered s igni f icant . The types o f  f o rmula 
al l o ca t ion and d i f fe rent l eve l s  of l ong-term f i rm con t rac ts  had l i t t le 
e f f e c t  on the impac t  of  Inte r t ie capa c i ty on Mid-Co lumb ia f l ow rate s . 

F l ows : Lowe r Gran i te . At Lower Gran i te Dam , capac i ty increas es  produced 
only minor changes in mean average f l ow rate s . The f re quency o f  mee t ing 
Wate r  Budge t f l ows d i d  no t change for  any of the a l t e rna t ive s . The 
analys is of f l ows be low 140 kcfs  showed that in a l l  cases the f r equency 
for f l ows be ing grea t e r  than o r  l e s s  than the No Ac t ion a l t e rnat ive by 
mo re than 5 k c f s  was l e s s  than 1 . 0 percen t . The re was no subs tan t ia l  
d i f ference i n  the In tert ie  capac i t y  e f f e c t s  on Snake Rive r  f lows under  
d i f ferent  type s of  Fo rmula  Al l o ca t ion and l ong-term f i rm contra c t s . 

Spi l l : Tab l e  4 . 2 . 3-4 summarizes  the maximum dec rease in pe r iod average 
t o tal  spi l l  for the increased capa c i ty al te rnat ives at  each run-of -r iver 
proj e c t  for the s ix tes t periods . The type of  Formula Al locat ion and the 
f i rm con t rac t o p t i ons in p lace had very l i t t l e  e f f e c t  on the spi l l  
changes due t o  capa c i ty increas e s . 

In general , the effe c t s  of  the DC Upgrade a l t e rnat ive s were s imilar  f o r  
each year of  analys i s . Decreases  in spi l l  in July for  a l l  con t ra c t  years 
at  Ice Harb o r  and Lower Monumental dams we re no t i ceab ly grea t e r  ( 8 . 1  to 
1 3 . 5  percent  and 8 . 0  to 1 3 . 6  percent , respe c t ive l y )  than tho se for the 
o ther tes t p e r iods ( 0  to  5 . 8  percent ) .  The maximum de c rease in mean 
s p i l l  for  a l l  o ther faci l i t ie s  was 5 . 1  percent . The re we re subs tan t ial 
decreases in hydrosys tem ove r-generat i on s p i l l  under  the DC Upgrade 
al ternatives . The mean overgenerat ion s p i l l  f o r  the Apr i l  through 
Augus t period in 1 9 93 , 1 9 98 , and 2003 was dec reased f rom 6 0 6  MW unde r the 
No Act ion a l t e rnat ive , to  3 3 9  MW under  the DC Upgrade wi th the P roposed 
Formula A l l o cat ion and Exi s t ing Con t rac ts . 

Under the Third AC a l ternat ive , changes f rom the No A c t ion case in period  
average spi l l  we re s imilar f o r  each  year  of  analys i s . At  both  I c e  Harb o r  
and Lower Monumental , decreas es  i n  s p i l l  were d i s c e rnibly  higher i n  July 
( 1 1 . 4  to 1 5 . 4  percent and 1 1 . 3  t o  1 5 . 8  percent , respe c t ive l y )  than dur ing 
the o ther f ive tes t periods ( 0  to 6 . 5  p e r c en t ) .  The maximum dec rease in 
mean spi l l  f o r  a l l  o ther fac i l i t ie s  was 5 . 6  percent . The mean 
overgenera t ion spi l l  for  the Apr i l  through Augus t  period in 1 9 93 , 1 9 98 , 
and 2003 dec reased f rom 606  average MW in the No A c t ion case to  260  
average MW under  the Thi rd AC  a l te rnat ive . 

The changes in period  ave rage sp i l l  under  the Maximum Capac i ty 
a l ternat ives we re s imilar  to  one ano ther f o r  each year . The mean s p i l l  
dec reases were no t i c eab ly  highe r in July at  I c e  Harbor  and Lowe r 
Monumen tal dams ( 1 3 . 9  to 1 9 . 1  percent  and 1 3 . 9  to  1 9 . 7  percen t , 
re s pe c t ive l y )  than dur ing the o ther f ive t e s t  periods  ( 0  to  
9 . 9  percen t ) .  The maximum decreas e in mean s pi l l  f o r  a l l  o ther 
fac i l i t ies  was 6 . 2  percent . The mean ove rgenera t ion s p i l l  for the April  
through Augus t period in  1 9 9 3 , 1 9 98 , and 2003 dec reased f rom 6 0 6  ave rage 
MW in the No Ac t ion case to  1 34 average MW in the Maximum Capa c i ty case 
with  the Proposed Formula A l l oca t ion and As sured De l ive ry .  
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T a b l e 4 . 2 . 3-4 

MAX I MUM D E C R EA S E  IN MEAN P E R I OD AVERAGE TOTAL S P I L L  D U E  TO I NCREASED  I NT E R T I E  CAPAC I TY 
( P e rc e n t )  

DC Alte rnQt i v�� AC Al t�rnQt i v� Max i m�m A 1 t�rnQt i v e s  
Dam YeQr Allr i  1 AQr i  1 2 t1Q)' � JJUy Al.uLl Allr i  1 1 All r i  1 2 t1Q)' � � Al.uLl AQr i  1 Agri  1 2 t1Q)' J u n e  � Al.uLl 

B o n n ev i l l e  1 993  1 . 0 1 . 0 0 . 6  1 . 5 1 . 7 0 . 4  1 . 1  1 . 0 1 . 2 1 . 6 2 . 5  0 . 2  1 . 4 1 . 7 3 . 1  3 . 9  3 . 8  0 . 5  
1 998 1 . 6 0 . 5  1 . 2 4 . 5  4 . 2  0 . 0  1 . 7 0 . 5  2 . 0  5 . 9  4 . 8  0 . 0  1 . 7 0 . 5  2 . 6  7 . 5  5 . 0  0 . 0  
2003  1 . 4 1 . 1  1 . 2 2 . 0  4 . 4  0 . 0  1 . 8 1 . 2 1 . 5 2 . 0  5 . 1  0 . 0  2 . 1 1 . 5 1 . 7 3 . 1 5 . 5  0 . 0  

T h e  D a l l e s 1 993  2 . 1  1 . 7 0 . 7  2 . 7  2 . 6  0 . 0  2 . 4  2 . 2  1 . 6 3 . 4  4 . 1 0 . 0  2 . 8  3 . 0  7 . 0  7 .  1 4 . 5  0 . 0  
1 998 1 . 9 4 . 0  4 . 2  3 . 0  5 . 1  0 . 0  2 . 3  4 . 4  4 . 3  5 . 0  5 . 6  0 . 0  2 . 5  4 . 7  7 . 6  9 . 8  6 . 2  0 . 0  
2 0 0 3  1 . 5 0 . 9  4 . 1  5 . 8  4 . 1 0 . 0  1 . 7 2 . 1  5 . 8  6 . 5  5 . 1  0 . 0  2 . 6  3 . 1  8 . 8  8 . 9  6 . 0  0 . 0  

J o h n  Day 1 993 1 . 5 1 . 7  1 . 7 2 . 7  2 . 6  0 . 0  1 . 8 2 . 0  4 . 3  3 . 4  3 . 7  0 . 0  2 . 1 2 . 3  6 . 7  7 . 4  4 . 2  0 . 0  
1 998 1 . 8 1 . 6 2 . 6  4 . 0  4 . 9  0 . 0  2 . 2  2 . 1  3 . 0  5 . 3  5 . 2  0 . 0  2 . 2  2 . 2  6 . 0  9 . 9  5 . 8  0 . 0  
2 0 0 3  0 . 9  2 . 2  4 . 0  3 . 7  4 . 4  0 . 0  1 . 1  2 . 3  4 . 9  4 . 7  4 . 9  0 . 0  1 . 9 3 . 2  7 . 5  7 . 7  5 . 8  0 . 0  

McNary 1 993 0 . 0  0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0 . 0  0 . 0  0 . 3  0 . 1  0 . 0  0 . 0  0 . 0  
1 998 0 . 0  0 . 2  0 . 1  0 . 0  0 . 2  0 . 0  0 . 2  0 . 1  0 . 1  0 . 0  0 . 2  0 . 0  0 . 2  0 . 2  0 . 2  0 . 0  0 . 1  0 . 0  
2 0 0 3  0 . 0  0 . 7  0 . 3  0 . 1 0 . 1  0 . 0  0 . 0  0 . 8  0 . 1  0 . 1  0 . 1  0 . 0  0 . 0  0 . 9  0 . 3  0 . 1  0 . 1  0 . 0  

I ce H a r b o r  1 993  2 . 5  2 . 6  1 . 6 2 . 3  8 . 1 0 . 0  3 . 9  2 . 9  1 . 8 2 . 6  1 1 . 4 0 . 0  4 . 0  3 . 3  3 . 6  6 . 0  1 3 . 9  0 . 0  
1 998 2 . 3  0 . 7  3 . 1 3 . 0  1 3 . 5  0 . 0  3 . 3  1 . 2 3 . 4  3 . 4  1 4 . 9  0 . 0  3 . 3  1 . 2 4 . 4  6 . 6  1 6 . 4  0 . 0  
2 0 0 3  0 . 8  0 . 2  2 . 6  3 . 1  1 2 . 3  0 . 0  1 . 5 0 . 6  2 . 6  3 . 7  1 5 . 4  0 . 0  3 . 5  1 . 3 3 . 3  5 . 0  1 9 . 1 0 . 0  

Lowe r 1 99 3  2 . 7  2 . 8  1 . 7 2 . 8  8 . 0  0 . 0  3 . 0  3 . 0  1 . 9 3 . 1 1 1 . 3 0 . 0  4 . 3  3 . 6  4 . 8  6 . 9  1 3 . 9  0 . 0  
Monume n t a l  1 998 3 . 0  1 . 6 3 . 7  3 . 4  1 3 . 6  0 . 0  4 . 1  2 . 1  4 . 9  4 . 8  1 5 . 6  0 . 0  4 . 4  2 . 1  6 . 3  9 . 1 1 7 . 1  0 . 0  

2 0 0 3  1 . 2 0 . 6  3 . 5  3 . 8  1 2 . 8  0 . 0  1 . 6 1 . 0 3 . 8  5 . 1  1 5 . 8 0 . 0  3 . 8  2 . 1 6 . 4  7 . 9  1 9 . 7  0 . 0  

P r i e s t  1 99 3  0 . 9  0 . 7  0 . 7  1 . 7 0 . 4  0 . 0  1 . 2 0 . 5  0 . 7  2 . 4  0 . 3  0 . 0  1 . 2 0 . 7  2 . 1  3 . 7  0 . 6  0 . 0  
R a p i d s  1 998 1 . 8 1 . 5 1 . 7 2 . 2  2 . 3  0 . 0  1 . 8 1 . 7 2 . 2  2 . 7  2 . 4  0 . 0  1 . 8 1 . 7 3 . 1 5 . 8  2 . 6  0 . 0  

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

Wanapum 1 99 3  0 . 5  0 . 4  0 . 0  0 . 5  0 . 0  0 . 0  0 . 8  0 . 0  0 . 0  0 . 4  0 . 0  0 . 0  0 . 9  0 . 6 0 . 2  0 . 9  0 . 0  0 . 1  
1 998 1 . 7 0 . 8  1 . 4 1 . 3 1 . 1  0 . 0  1 . 7 0 . 7  1 . 5 1 . 6 1 . 3 0 . 0  1 . 7 0 . 8  1 . 7 2 . 2  1 . 6 0 . 0  
2 0 0 3  0 . 4  1 . 0 0 . 7  0 . 8  1 . 3 0 . 0  0 . 9  1 . 2 0 . 6  0 . 7  1 . 3 0 . 0  0 . 9  1 . 4 0 . 8  0 . 8  1 . 4 0 . 0  

R o c k  I s l a n d  1 993 0 . 9  0 . 3  0 . 8 1 . 7 1 . 5  0 . 0  1 . 0 0 . 5  0 . 2  2 . 3  1 . 7 0 . 1  0 . 1  0 . 5  1 . 9 3 . 6  2 . 0  0 . 0  
1 998 1 . 1  1 . 5 2 . 8  2 . 0  2 . 9  0 . 0  1 . 1  1 . 6 2 . 8  2 . 8  3 . 7  0 . 0 1 . 1  1 . 6 4 . 3  5 . 2  3 . 9  0 . 0  
2 0 0 3  0 . 8  0 . 6  2 . 2  2 . 0  3 . 6  0 . 0  1 . 2 0 . 8  2 . 6  2 . 7  4 . 2  0 . 0  1 . 2 0 . 9  3 . 5  4 . 1  5 . 0  0 . 0  

R o c k y  R e a c h  1 993 0 . 9  0 . 6  0 . 6  1 . 2 1 . 3 0 . 0  1 . 1  0 . 8  0 . 4  1 . 7 1 . 8 0 . 0  1 . 1  1 . 0 1 . 9 2 . 9  1 . 9 0 . 0  
1 998 1 . 2 1 . 7  2 . 3  1 . 6 2 . 5  0 . 0  1 . 2 2 . 1  2 . 4  2 . 3  2 . 8  0 . 0  1 . 2 2 . 1  3 . 5  4 . 7  3 . 0  0 . 0  
2 0 0 3  0 . 7  0 . 6  1 . 9 2 . 1  2 . 5  0 . 0  1 . 1  0 . 7  2 . 3  2 . 6  2 . 9  0 . 0  1 . 1  1 . 4 3 . 5  3 . 5  3 . 4  0 . 0  

Wel l s  1 993  0 . 7  0 . 5  0 . 5  1 . 4 1 . 4 0 . 0  1 . 0 0 . 8  0 . 5  1 . 8 2 . 0  0 . 0  1 . 0 0 . 9  2 . 3  3 . 2  3 . 3  0 . 0  
1 998 1 . 2 1 . 1  2 . 1  1 . 7 2 . 5  0 . 0  1 . 2 1 . 5 2 . 3  2 . 4  2 . 9  0 . 0  1 . 2 1 . 5 3 . 6  5 . 0  3 . 1  0 . 0  
2 0 0 3  0 . 3  0 . 3  2 . 0  2 . 2  3 . 2  0 . 0  0 . 7  0 . 3  2 . 3  2 . 8  3 . 5  0 . 0  0 . 8  1 . 0 3 . 8  3 . 9  4 . 1  0 . 0  

( WP-PG- 1 8 1 l Z )  



Survival Changes :  Analyt ical  Methods 

The analys is  of  downs t ream anadromous f ish  pas sage survival , as it may be 
a f f ec ted by changes in s p i l l and f l ows , was per f o rmed us ing a mod i f ied  
vers ion o f  the  Corps o f  Enginee rs ' FI SHPASS mode l . 11 

The m lj o r  mod i f icat i ons t o  the Co rps ' vers ion o f  the FISHPASS mod e l  
invo l ved expans ion of  the mod e l  t o  enab l e  i t  to  inc l ude the f ive 
Mid-columb ia Pub l ic Ut i l i ty Dis t r i c t  dams , accept  f l ow and s p i l l  data 
f rom the SAM mode l , and det ermine s t o ck-s pec i f i c  sys tem survival  value s  
in place of more aggregated output . Appendix E ,  P a r t  3 contains mo re 
de tai led  informat ion on how the mod i f ied F I SHPASS mod e l  was used in this  
analys is . 

The mod i f ied FI SHPASS mod e l  s imulates  downs t ream f ish  passage survival  
f o r  anadromous f ish  pa s s ing the Lowe r Snake , Mid-Co lumb ia ,  and Lowe r 
Co lumb ia hydroproj e c ts during the Apr i l  through Augus t period  o f  
down s t ream migrat ion . S imulated f l ows and s p i l l s  f r om the SAM we re us ed  
as  input t o  the FI SHPASS model  to  calculate  j uven i l e  f ish  survival  f rom 
the point o f  ent ry to the hydrosys tem , to b e l ow Bonnevi l l e  Dam . Survival  
proj e c t ions were deve l oped f o r  s t ocks and species  ente r ing at  s pe c i f i c  
p r o j e c t s  ( e . g . , sys tem s urvival t o  b e l ow Bonnevi l l e f o r  year l ing chinook 
salmon ente ring the r iver sys tem at  Lower Monumental  pool ) .  

The FI SHPASS model s imul ates  the pro j e c t  s pe c i f ic sys tem survival f o r  
each of  four separate c l as s e s  o f  anadromous salmon i ds : yearl ings , 
subyearl ings , s teelhead , and s ockeye . The term "yearl ing s "  des ignat e s  

s p r ing chinook and Snake River summe r chinook . The term "subyear l ings "  
des i gnates f a l l  chinook and Mid-Co lumb ia summer chinook . Year l ings are 
o l der than subyearl ings and tend to  b e  larger when they s tart  the i r  
migrat ion . Yearl ings , s te e l head , and s ockeye tend to  migrate in the 
spring (Apr i l ,  May , June ) and s ubyear l ings in the summer  ( June , July , 
Augus t ) .  The survival analys i s  was performed us ing SAM s imulat ion data 
for period ave rage f lows and s pi l l  for the per iods Apr i l  l - l S , 
Apr i l  1 6-30 , May , June , July , Augus t l-l S , and Augus t 1 6 - 3 1 . The SAM 
data we re analyzed with  F ISHPAS S f o r  the years 1 988 , 1 9 9 3 , 1 9 98 , and 2003 
of  the 20-year ( 1 98 7 through 2006 ) SAM s imulat i ons ( See Appendix B ,  
Part 1 ,  for  a des c r i p t ion o f  Sfu� ) . 

For the IDU Final E I S , F I SHPASS analyses  us e ( 1 )  the SAM s imulated  val ues 
o f  s p i l l s  and the f l ows at  each proj e c t ; ( 2 )  the t ime , l o c at ion , and 
number  of hatchery and natural s tocks of f ish  entering each p o o l ; and 
( 3 )  the pro j e c t-spe c i f i c  charac t e r i s t i c s  for  dam pas sage survival , poo l 
survival , and t rave l t ime to  s imulate the down s t ream pas sage and 
pro j e c t-spe c i f ic survival f o r  the Apr i l -through-Augus t period  o f  
migration . The input parame ters  us ed in these analyses  a r e  t h e  b e s t  
availab l e  s c ient i f i c  data and b e l ieved to  b e  the mos t  l ikely  values ( s ee 
Appendix E ,  Par t 3 f o r  more inf ormat ion ) .  

11 A de tai l ed des c r ip t ion o f  the F ISHPASS model i s  g iven in the Corps ' 
mode l documentation t i t l ed "FISHPASS Mode l Conc e p t  and App l icat ions , "  
March 1 986 . 

4 . 2 . 3-23  



The F ISHPASS mode l was run s e parately to  calculate s urvival through the 
hydro sys tem , to  b e l ow Bonnevi l le Darn , of  those s pe c i f ic f i s h  s tocks  and 
s pe c i e s  ent e r ing the hydro sys tem above each proj e c t . Ind ividual runs 
were made f o r  the s tocks  and s p e c i e s  entering above We l l s  and Lowe r 
Granite  darns , and into the p o o l s  o f  Ro cky Reach , Rock I s land , Lowe r 
Monumental , McNary , John Day , The Dal les , and Bonnev i l l e  darns , and f o r  
the t o t a l  sys tem as a who l e . The survival  rates  f o r  the s to cks of  each 
pool  are g rouped in the catego ries  of  yearl ing , subyearl ing , s tee l head , 
and s o ckeye . The survival  values are appl icab l e  to  b o t h  ha tche ry and 
natural s t o cks of f is h  wi thin these  catego r i e s  s ince the i r  t ime periods  
o f  migration and thus the i r  r ive r pas sage environment are  assumed the 
same . 

Sys tem s tock survival  cal culations for  each of  the ind ividual  p o o l s  whe re 
s to cks  enter the river sys tem , f o r  each o f  the f our catego r i e s  o f  f i s h  
s to cks , were made f o r  40  o f  the 2 0 0  SAM s imulat ions f o r  each of  the 
4 contra c t  years ( 1 988 , 1 9 9 3 , 1 99 8 , and 200 3 )  f o r  each of  the IDU 
al t ernat ives s tudied . 1 /  A paired compa r i s on of  the survival value s  f o r  
each s tock be tween the No A c t ion c a s e  and each IDU a l t e rnat ive was 
performed to ob tain 40 relat ive changes in surviva l f o r  each of the 
4 years of  analys is . Relat ive changes in survival , refe rred t o  throughout 
this s e c t ion , we re de termined by tak ing the d i f f e rence in survival 
be tween the a l te rnat ive case and the No Act ion case and d ividing the 
d i f f e rence by the No Ac t ion case survival . 

The f o l l owing info rmat ion on the survival to b e l ow Bonnevi l le Darn o f  each 
category o f  f i s h  s to cks , for each pool  o f  o rigin , was determined and is 
provided in Appendix E ,  Part 5 ,  for each year of  analys is and for each 
IDU a l ternat ive s tudied : 

( 1 )  The mean , med ian , maximum increas e , and maximum dec rea s e  o f  the 
40  r e l a t ive change s  in survival ; 

( 2 )  the percent o f  the 40  relat ive s urvival increases and d e c reas e s  
exceeding one percent and f ive percent ; 

( 3 )  The average over the s t udy years f o r  each o f  the s ta t i s t i c s  in 
( 1 )  and ( 2 )  above ; 

( 4 )  the mean , minimum , and maximum survival values ; 

1/ Whi l e  c e r tain informa t ion obtained f rom SAM ( e . g . , e conomic s )  
required 200  s imulations , the f i s h  survival analyse s , us ing the 
F I SHPASS mode l , required only  40 random s imula t i ons of  f l ow and s p i l l  
data t o  p rovide adequa t e  inf ormat ion on the impa c t s  of  IDU 
al terna t ive s . The 40  s imulat ions were a l s o  a reasonab l e  and 
manageab l e  numbe r  in l ight o f  the t ime and computer  res ources 
required for analys e s . A random samp l e  o f  40 s imulations provides  a 
90  percen t  confiden c e  l eve l t hat  at  l eas t 9 1  p e r c ent o f  the 
populat ion l ies  b etween the highe s t  and l owe s t  values  o f  the samp l e  
o f  surviva l changes f o r  that year o f  analys i s  ( S omervi l l e , 1 985 ) .  
Sens i t iv i ty analyses  c ompar ing F I SHPASS survival  change s  f o r  
40  versus 200  s imulat ions s how 40 s imula t i ons i s  a n  adequate  sampl e  
f o r  analyz ing changes  i n  survival b e tween two al t e rnat ives ( see  
Appendix E ,  Part 4 ) . 
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( 5 )  the relat ive change in the mean s urvival val ues ; 
( 6 )  the change in the mean No Ac t ion case surviva l over t ime ( 1 9 9 3 , 

1 9 9 8 , 200 3 ) relat ive to  the 1 988  mean No Ac t ion case survival 
( i . e . , c hange s  in survival due to  bypass  improvemen t s ) ;  

( 7 )  the c hange in  the mean IDU a l t e rnat ive case survival  over t ime 
( 1 9 9 3 , 1 9 9 8 , 200 3 )  r e l a t ive to the 1 988  mean No A c t i on case  
survival  ( i . e . , c hanges in surviva l  due to  a c omb ina t ion o f  the 
bypass improvements and the IDU a l terna t ive ) ;  and 

( 8 )  the average ove r the years 1 9 9 3 , 1 9 9 8 , and 2003 f o r  each of ( 5 ) ,  
( 6 ) ,  and ( 7 )  above . 

To ensure that a l l  f ish  s to c ks po tent ial ly  af f e c t e d  by an operat ional 
change at the Federal and Mid-C o l umb ia PUD hydroe l e c t r i c  pro j e c ts we re 
c ons idered in the analys i s , the f o l l owing s teps  we re und e r taken : 

( 1 )  Al l anadromous f i s h  s to cks in the C o l umb ia Bas in whi c h  might b e  
af fec ted  we re iden t i f ied  ( s ee Append ix E ,  P a r t  7 f o r  t h e  l is t  o f  
f i s h  s t o cks , b y  poo l , c ons idered i n  t h e  analys is ) .  

( 2 )  An evaluat ion was made to  iden t i fy po tent ial ly c r i t i cal  s tocks  
bas e d  upon the  b i o logical  viab i l i ty and harve s t  management o f  
each s tock . C r i t i cal  s tocks a r e  those whi c h  are sub s tant ial l y  
b e l ow es capement goal s , are no t inc reas ing o n  a c l ear trend 
( b i o l o g i cal  viab i l i ty is  potential l y  j e o pard i z e d ) ,  and for whi c h  
harve s t  and p roduc t ion management a c t i ons r e f l e c t  t h e  s tock ' s  
c r i tical  c ond i t ion . 

( 3 )  Flagging c r i teria , d e s c r ibed b e l ow ,  we re app l ied t o  a l l  s tocks  
not  iden t i f ie d  as c r i t i cal  in s tep  2 .  Any o f  the  s to c ks no t 
i dent i f ied  as  c r i t ical  by s tep 2 and n o t  f l agged by the 
c r i t e r ia , we re assumed to  be free f rom s igni f i cant e f f ec t .  

( 4 )  The c r i t i cal  s t o cks iden t i f i e d  in s tep  2 ,  and any add i t i onal 
s tocks f l agged by appl i cat ion of  the c r i t e r ia in s tep  3 ,  we re 
sub j e c t  to  addi t ional analyses for s igni f i canc e . The 
s i gni f i cance ana lys is  took into c ons ide ra t ion current s to c k  
s ta tus , harve s t  management imp l i ca t i ons , re c ent  and exp e c t e d  
improvement s  i n  sys tem survival due to  imp lementat ion of  f i s h  
pas sage measures , and o ther e f f o r t s  t o  inc reas e s tocks  t o  
achieve t h e  purposes  of  the Nor thwe s t  P owe r A c t . 

The 40 relative changes in f i sh survival be tween the No Ac t i on case  and 
each t e s t  cas e f o r  each of the 4 c ontrac t years were analyze d . The 
f l agging c r i te r i a  men t i oned above were des igned to iden t ify f i sh s to cks 
that showed l eve l s  o f  impa c t  high enough to  war rant further examina t i on .  
The f lagging c r i teria  were s e l e c te d  by a pro f e s s ional f is he r i e s  
b i ome t r i c ian ( L .  Mobrand , 1 98 6 ) under BPA cont rac t ,  and were bas e d  o n  h i s  
rev i ew of  s urvival d a t a  and ana l ys i s  o f  s t o ck r e c rui tment r e l a t ionships . 
The "f lagging" c r i t e r ia were : ( a )  mean o r  med ian r e l a t ive d ec rease in 
s urvival of  grea t e r  than 1 percent ( cal culated  over 40 s imul a t ions ) ;  
(b ) relat ive decrease in survival great e r  than 5 p e rcent in more than 
5 percent of  the 40 s imulat ions ; and ( c )  r e l a t ive de c rease in s urvival 
grea t e r  than 1 percen t  in more  than 30 percen t  of the 40 s imul a t ions . 
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The mean and med ian survival impa c t s  represent the expected  e f f e c t  in any 
future year and a l s o  the e f f e c t  over the l ong t e rm .  C hanges in survival  
o f  greater than 1 percent and 5 p e rcent were  examined to g ive an 
understanding of the d i s t r ibut ion of survival changes .  By themse l ve s , 
these c r i teria do not  ind i cate  s igni f i cant impac t to  any o f  the Co lumb ia 
Bas in ' s  f i s h  s t o cks . Ins tead , they were  used to  indicate  a need  f o r  mo re 
de tai l e d  analyses  on tho s e  spe c if i c  s to cks to d e t e rmine s i gn i f i canc e . 

For s tocks ident i f ied as  potent ial ly c r i t i cal , and nonc r i t i ca l  s to cks 
exceeding the f lagg ing c r i teria ,  analys e s  were undertaken o f  the 
viab i l i t y  o f  each s to c k  as indi cated  by the mos t  recent s to c k  as sessment 
data and mit igat ion ac t ions b e ing impl emented for the s tock . The 
analys i s  of b io l og i cal  s igni f icance c ons idered the trend and ant i c ipated 
durat ion o f  the s imulated impa c t  t o  the s to ck . The s t ocks were  examined 
for the i r  b i o l og i cal  viab i l i ty and whe ther they were suf f i c iently  
p roduc t ive to  a l l ow harve s t .  The seve r i t y  o f  s imulated adver s e  impac t 
was c ompared , when pos s ib l e , to  the magni tude o f  pos i t ive e f f e c ts o f  
pas t ,  presen t , and p l anned m i t igat i on measures as d e s c r ibed  in the 
C o lumb ia R iver Bas in Fish and Wi l d l i f e  P rogram .  The importance  o f  the 
s imulated  impac t and af f e c t e d  s to c k  r e l a t ive to  the management regime s e t  
b y  S ta t e , Federal , and Tribal f i she ry management autho r i t i e s  was al s o  
c onsidered . 

I t  i s  assumed a s ignif icant impac t wou l d  o c c ur if  f i s h  passage survival 
through the hydro  sys t em were reduced  such tha t : 

( a )  Rehab i l i ta t i on of  a s t o ck that i s  not  current l y  harve s tab 1 e  o r  
viab l e  woul d b e  adve r s e ly a f f e c t ed t o  any degree ; 

( b ) recent and pro j e c ted improvement s  in the run and e s capement o f  a 
presen t l y  viab l e , but unharves tab 1 e  s to c k  would b e  s i gn i f ic an t ly 
delayed ; 

( c ) the harves t  rate  o r  pat t e rn o f  a presently harves tab 1e and 
viab l e  s to c k  would  be s igni f i cant l y  reduced  or a l t e red ; o r  

( d )  rehab i l i ta t i on o f  a presen t l y  harve s tab 1 e  and viab l e  s tock  would  
b e  sub s tantial ly  delayed o r  a s i gni f i cant port ion o f  the 
harve s t ab 1 e  surplus woul d b e  e l iminated . 

Addi t ional info rma t ion on the e f f e c t s  o f  inc rease d  capac i ty on change s ln 
s urviva l can b e  found in Appendix E ,  Part 5 .  

Sens i t ivi ty Analys e s . The F ISHPASS mod e l  results  are dependent on 
s everal input var iab l e s  f o r  down s t ream f ish  passage c ond i t i ons at 
hydro e l e c t r i c  proj e c t s . The s e  var iab l e s  have a c e r ta in amoun t o f  
unc e r tainty as s o c iated  w i t h  the b i o l ogical  var iab i l i ty and exp e r imental  
p r e c i s i on of  the emp i r ical  data f rom whi c h  they were d e r ived . The 
s imula t e d  changes in f i s h  s urvival are a l s o  dependent on e conomi c  
assumpt i ons us ed  i n  the SAM , 1 /  whi c h  af f e c t  the opera t i on o f  the 

1/ A d e s c r i p t ion o f  the SAM sens i t iv i ty analyses  appears in Appendix B ,  
Part  6 .  
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hydroe l e c t r i c  sys tem . Add i t ional l y ,  assump t ions about future 
cons t ruc t ion o f  f ish bypas s sys tems , and improvements  at  exis t ing 
sys tems , af f e c t  both the changes in f i sh survival and the context  in 
whi ch those  change s are be ing viewe d .  

Severa l sens i t iv i ty analyses  were performed to  tes t the var iab i l i ty o f  
the c 1 )mparat ive resul t s  f rom the FI SHPASS mod e l  associated  wi th the 
uncer �ainty of key input val ues . These analyses  l ooked at  how the values 
of  the input variab l e  a f f e c t e d  the change in  survival for the Propo s e d  
Formula A l l o cat ion , Exis t ing Contrac ts , Maximum Capac i ty t e s t  a l te rnat ive 
relat ive to the No Act ion t e s t  al t ernat ive . Thi s  t e s t  al ternat ive was 
chosen  s ince i t  is pro j e c ted to have the greate s t  impac t  on f i sh . The 
F I SHPASS mode l s imulated the changes in survival f o r  this  compari s o n  
as suming d i f ferent  input values f o r  each s en s i t ivity tes t . The e f f e c t  o f  
uncertainty assoc iated  with  t h e  spe c i f i c  variab l e  b e ing t e s te d  can b e  
evaluated b y  comparing the change s in survival under  t h e  mos t  expe c t e d  
cond i t ions t o  the changes in  survival  unde r  the sens i t iv i ty t e s t  
condi t ions . I n  addi t ion , analyses  we re undertaken of  the d i f f e rence 
b e tween 1988  survival and survival in  later years unde r  the No Ac t ion  
t e s t  cas es  i n  order to  evaluate how input value s  might a l ter  the context  
wi thin which  s tudy resul ts  are  be ing i n t e rp re ted . 

The f o l l owing survival informat ion f o r  each s en s i t iv i ty var iab l e  t e s ted  
i s  provided in  Appendix E ,  Part 6 ,  for  each  f ish  s tock  and year  of  
analys i s : 

1 .  The mean survival f o r  the No Ac t ion  cas e . 

2 .  The mean survival f o r  the sens i t iv i ty t e s t  cas e . 

3 .  The relat ive change in  mean s urvival be tween the t e s t  
a l t e rnat ive and the N o  Ac t ion case . 

4 .  The change i n  the No Act ion case survival ove r t ime relat ive to  
the 1 988  No A c t ion case survival . 

5 .  The change in  the a l t e rnat ive case survival ove r t ime relat ive 
to  the 1 988  No Ac t ion case survival . 

6 .  The average of  the years 1 9 9 3 , 1 9 98 , and 2003 f o r  each of  the 
above s ta t i s t ic s  ( 1 988  is not inc luded in  this ave rage s in c e  the 
I n t e r t i e  expans ions would  take p l a c e  a f t e r  this  year ) .  

The s en s i t ivi ty analyses  were grouped into  three catego r i e s : 
( 1 )  FISHPASS Mode l Parame t ers ; ( 2 )  Fish Bypass  Assump t ions ; and ( 3 )  SAM 
Input Assump t ions . 

For the FI SHPASS Mod e l  Parame ters , the s ens i t iv i ty analyses  t e s ted  the 
key input val ues having the mo s t  e f f e c t  on  F I SHPASS resul t s . The 
f o l l owing sens i t iv i ty t e s t s  were performed f o r  which  the resul t s  are 
g iven in Tab l e  4 . 2 . 3-5 f o r  the average of 1 9 93 , 1 9 98 , and 2003 r e l a t ive 
changes i n  mean surviva l  f o r  each s tock ( Appendix E ,  Part 6 p rovides  data 
for each year ) :  
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1 .  Reservo i r  Morta l i t y :  As sumed reservo i r  mor ta l i ty was dec reased 
and increased by 50 percent  f o r  al l hydro  proj e c ts . 

2 .  Spi l l  E f f i c iency : The as sumed e f f i c iency o f  s p i l l  f o r  pas s ing 
f i s h  around turb ines and c o l l e c t ion/bypass  sys t ems was dec reased 
and increas ed  by 50 percent a t  all  hydro p r o j e c t s . 

3 .  Turb ine Mor ta l i ty :  As sumed turb ine mortal i ty was d e creased and 
increased by 25 percent at al l proj e c t s . 

4 .  Subyearl ing Reservo i r  Mo rtal i t y :  A cons tan t subyearl ing 
reservoi r  morta l i ty was as sumed f o r  a l l  pro j e c ts ( i . e . , 
1 0  percent at  Ro ck I s land , P r i e s t Rap ids , L i t t l e  Goose , Lowe r 
Monumenta l , I c e  Harbor ,  and The Dal l e s ; 1 5  percent a t  Ro cky 
Reach , Wanapum , McNary , and Bonnevi l l e ; and 20 pe r c en t  at  John 
Day ) . Thi s  t e s t  addressed  the unc e r tainty as t o  whe ther  
subyear l ings have a f low-dependent reservo i r  mor t a l i t y  rate as  
i s  curren t ly mode l e d . 

5 .  Transporta t i on Survival : The survival o f  a l l  t rans ported  f i s h  
was decreased b y  50  percen t  ( i . e . , Lower Gran i t e  and L i t t l e  
Goose was reduced f rom 9 5  percent to  4 8  percent surviva l  and 
McNary f rom 99 percent to 50 percent surviva l ) .  Thi s  t e s t  
addresses  the uncertainty related  t o  potential  d i f fe rences in 
post-Bonnev i l l e  survival o f  t ransported and nont ransported  f i sh , 
by assuming tha t  nont rans ported  f ish  have a much grea t e r  
post-Bonnevi l l e survival . 

6 .  Fish  Guidanc e  E f f i c i ency : As sumed f ish guidance e f f i c i en c i e s , 
both  current and future p r o j e c ted , were dec reased  and increased 
by 25 percen t  a t  al l hydro proj e c t s . 

Thes e  sens i t ivi ty analyses  show that  the as sump t i ons f o r  FI SHPASS input 
parame ters  have only mino r e f f e c t s  on the d i f f e rence in surviva l be tween 
the No Ac t ion a l te rnat ive and the t e s t  case a l t e rnat ive . The large s t  
change i n  impac ts  o c c urred  f o r  Lower Monumental subyearl ings wi t h  the 
f i s h  guidance e f f i c iency changes . The relat ive dec rease in surviva l  f o r  
t h i s  s tock changed f r om 3 . 3  percen t  under  the expe c ted  cond i t ions t o  
4 . 5  percent  and 2 . 2  percent  unde r  l ow and high f i s h  guidance  
ef f i c ienc ies , respe c t ive l y .  Al l o ther FI SHPASS parame t e r  var iab l e s  
changed  the average r e l a t ive surviva l  impa c t s  l e s s  than 1 percent  f o r  a l l  
s tocks . 

Analyses  o f  how the assump t i ons f o r  FISHPASS mod e l  parame ters  e f f e c t  the 
p r o j e c t ed improvement s  in f i s h  pas sage surviva l , shows that future 
increases in survival are mos t  af f e c ted  by the as sump t i ons o f  l ow f i s h  
guidanc e  e f f i c ienc i e s  achieved at  the pro j e c t s  and l ow l eve l s  o f  
t ransportat ion surviva l . Thes e  factors  a r e  taken i n t o  a c coun t  when 
evaluat ing the s ign i f i cance  of the resul t s  d e s c r ibed in the f o l l owing 
s e c t ion of the f i s h  analys i s . O ther F ISHPASS parame t e r  assump t ions have 
onl y  minor e f f e c t s  on the proj e c ted  survival inc reas e s . 
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Tabl e 4 . 2 . 3-5 

E F F E C T S  OF F I S H PA S S  ASSUMP T I ON S  ON I MPAC T S  1/ 

C o n s t a n t  F i s h  
R e s e rv o i  r S p i  1 1  T u r b i n e  S u b y e a r l i n g G u i d a n c e  

O r i g i nal MQrt21 i t� E f f i � i en!;� MQrt21 i t� R e s e r v o i  r T ra n s p o r t a t i o n E f  f i illrK.y. 
Pool Sto c k A�� um(lt i o n s  .L..QrL t!igh .L..QrL t!igh .L..QrL t!igh MQrt21 i t� S!.J r v i v21 .L..QrL t!igh 

Wel l s Yea rl i n g - 1 . 3  -1 . 4  - 1 . 2  -0 . 6  - 1 . 6  - 1 . 0  - 1 . 6  - 1 . 3  - 1 . 9  -2 . 2  -0 . 7  
S u b y e a r l i n g -2 . 4  -2 . 2  -2 . 7  - 1 . 2  -3 . 0  - 1 . 8  -3 . 0  - 1 . 8  -2 . 9  -3 . 4  - 1 . 7  
S t e e l  head - 1 . 0  - 1 . 0  - 1 . 0  -0 . 5  - 1 . 2  -0 . 8  - 1 . 2  - 1. 0 - 1 . 3  - 1 . 7  -0 . 5  
S o c k e y e  - 1 . 8  - 1 . 9  - 1 . 8  -0 . 9  -2 . 3  - 1 . 4  -2 . 3  - 1 . 8  -2 . 3  -2 . 5  - 1 . 3  

R o c k y  R e a c h  Yearl i n g -0 . 4  -0 . 5  -0 . 2  -0 . 0  -0 . 5  -0 . 2  -0 . 5  -0 . 4  -0 . 9  -0 . 9  -0 . 0  
S u by e a r l i n g - 1 . 7  - 1 . 8  - 1 . 5  -0 . 7  -2 . 2  - 1 . 2  -2 . 1  - 1 . 5  -2 . 1  -2 . 3  - 1 . 1  
S te e l  h e ad -0 . 6  -0 . 6  -0 . 6  -0 . 3  -0 . 7  -0 . 4  -0 . 7  -0 . 6  -0 . 8  - 1 . 1  -0 . 3  
S o c k e y e  

R o c k  I s l and  Yea rl i ng  -0 . 3  -0 . 5  -0 . 2  -0 . 0  -0 . 4  -0 . 2  -0 . 5  -0 . 3  -0 . 9  -0 . 9  -0 . 0  
S u by ea r l i n g - 1 . 0  - 1 . 0  -0 . 9  -0 . 4  - 1 . 3  -0 . 7  - 1 . 3  -0 . 9  - 1 . 4  - 1 . 5  -0 . 6  
S t e e l  h e ad -0 . 2  -0 . 3  -0 . 2  -0 . 1  -0 . 3  -0 . 1  -0 . 3  -0 . 2  -0 . 5  -0 . 6  -0 . 1  
S o c k e y e  -0 . 9  -0 . 9  -0 . 8  -0 . 4  - 1 . 2  -0 . 6  - 1 . 1  -0 . 9  - 1 . 2  - 1 . 4  -0 . 6  

� L owe r G ran i t e Yea rl i n g  -0 . 0  -0 . 1  -0 . 0  -0 . 0  -0 . 1  -0 . 0  -0 . 0  -0 . 0  -0 . 1  -0 . 2  -0 . 0  
f\) S u by e a rl i n g -0 . 3  -0 . 5  -0 . 2  -0 . 1  -0 . 4  -0 . 3  -0 . 4  -0 . 4  -0 . 5  -0 . 6  -0 . 1  
c.u S t eel head  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 0  -0 . 1  -0 . 0  I So c k e y e  -0 . 3  -0 . 4  -0 . 2  -0 . 1  -0 . 4  -0 . 2  -0 . 3  -0 . 3  -0 . 5  -0 . 4  -0 . 1  f\) 
CD 

Lowe r Yearl  i n g  -0 . 8  -0 . 8  -0 . 8  -0 . 3  - 1 . 0  -0 . 6  - 1 . 1  -0 . 8  - 1 . 2  - 1 . 7  -0 . 2  
Monume n t al S u b y e a r l i n g -3 . 3  -3 . 0  -3 . 4  - 1 . 5  -4 . 0  -2 . 3  -4 . 2  -2 . 4  -3 . 9  -4 . 5  -2 . 2  

S t e e l  head  -0 . 4  -0 . 4  -0 . 4  -0 . 2  -0 . 5  -0 . 3  -0 . 5  -0 . 4  -0 . 7  - 1 . 2  0 . 0  
S o c k e y e  

McNary  Yea rl i ng  -0 . 2  -0 . 3  -0 . 1  0 . 0  -0 . 3  -0 0 1  -0 . 3  -0 . 2  -0 . 7  -0 . 6  0 . 0  
S u b y e a r l i n g -0 . 8  -0 . 9  -0 . 8  -0 . 4  - 1 . 0  -0 . 6  - 1 . 0  -0 . 7  - 1 . 2  - 1 . 3  -0 . 5  
S t e e l  head  -0 . 1  -0 . 2  -0 . 1  -0 . 0  -0 . 1  -0 . 0  -0 . 1  -0 . 1  -0 . 3  -0 . 4  0 . 0  
S o c k ey e  

J o h n  D a y  Yearl i n g -0 . 6  -0 . 6  -0 . 7  -0 . 3  -0 . 8  -0 . 5  -0 . 8  -0 . 6  -0 . 6  - 1 . 1  -0 . 3  
Su byearl i n g -2 . 2  -2 . 1  -2 . 3  - 1 . 1  -2 . 4  - 1 . 5  -2 . 9  -2 . 0  -2 . 2  -2 . 9  - 1 . 6  
S t e e l  h e ad -0 . 8  -0 . 8  -0 . 9  -0 . 4  -0 . 9  -0 . 6  - 1 . 1  -0 . 8  -0 . 8  - 1 . 7  -0 . 2  
S o c k ey e  

T h e  Dal l e s Yearl i n g -0 . 5  -0 . 4  -0 . 6  -0 . 3  -0 . 6  -0 . 4  -0 . 6  -0 . 5  -0 . 5  -0 . 8  -0 . 3  
S u b y e a r l i n g -0 . 6  -0 . 5  -0 . 7  -0 . 3  -0 . 7  -0 . 4  -0 . 8  -0 . 5  -0 . 6  - 1 . 0  -0 . 3  
S t eel  h e ad -0 . 5  -0 . 5  -0 . 6  -0 . 3  -0 . 6  -0 . 4  -0 . 7  -0 . 5  -0 . 5  -0 . 9  -0 . 3  
S o c k ey e  



� 
N 
W 

I 
W 
o 

Pool 

B o n n ev i l l e  

C o l umb i a  
S y s t em 

Sto c k  

Yearl i n g 
S u byearl i n g 
S t e e l  head  
S o c k e y e  

Yearl i n g 
S u b y e a r l i n g 
S t e e l  h ead 
S o c k e y e  

O r i g i nal  
Assumpt i o n s  

-0 . 2  
-0 . 2  
-0 . 1  

-0 . 2  
-0 . 7  
-0 . 2  

Tabl e 4 . 2 . 3-5 ( Co n t i n u ed ) 

R e s e rv o i r S p i  1 1  T u rb i n e  
MQrti!l i t)( E f f i !; i en!;)( MQrti!l i t)( 
1.QrL !:iigh .Lo.!L H i  gh .Lo.!L !:iigh 
-0 . 2  -0 . 2  -0 . 1  -0 . 2  -0 . 1  - 0 . 2  
-0 . 2  -0 . 3  -0 . 1  -0 . 3  -0 . 2  -0 . 3  
-0 . 1  -0 . 1  -0 . 1  -0 . 1  -0 . 1  -0 . 2  

-0 . 3  -0 . 2  -0 . 1  -0 . 3  -0 . 2  -0 . 3  
-0 . 8  -0 . 7  -0 . 3  -0 . 9  -0 . 5  -0 . 9  
-0 . 2  -0 . 1  -0 . 1  -0 . 2  -0 . 1  -0 . 2  

C o n s t a n t  F i s h  
S u b y e a r l i n g G u i d a n c e  

R e s e rv o i r T ra n s po rt a t i o n E f f i !; i  enC)( 
MQrti!l i t)( S!J r v i  vi!l .Lo.!L H i gh 

-0 . 2  -0 . 2  -0 . 3  -0 . 1  
-0 . 2  -0 . 2  -0 . 3  -0 . 2  
-0 . 1  -0 . 1  -0 . 2  -0 . 1  

-0 . 2  -0 . 3  -0 . 4  -0 . 1  
-0 . 6  -0 . 8  - 1 . 0 -0 . 5  
-0 . 2  -0 . 2  -0 . 4  -0 . 1  

II T h e  i mp a c t s  i n  t h i s tabl e r e p r e s e n t  t h e  d i f f e re n c e  i n  r e l a t i v e  s u r v i v a l  o f  downst ream m i g ra n t s  when  mov i n g f rom t h e  No A c t i o n 
c a s e  to t h e  Max i mu m  C a p ac i t y ,  P ro p o s e d  Fo rmul a A l l o c a t i o n ,  Ex i s t i n g C o n t r a c t s  t e s t  c a s e .  " _ "  i n d i c a t e s  n o t  appl i c a b l e o r  n o t  
av a i l a bl e .  



Whi l e  the F I SHPASS input parame ters  can have subs tant ial  e f f e c t s  on the 
survival s imulated for any given al ternat ive , the e f f e c t  is grea t l y  
reduced i n  comparat ive analys e s  l o ok ing at  changes in surviva l  be tween 
two al ternat ives . The type of comparat ive analys i s  used in the IDU E I S  
i s  no t dependent on h ighly accurate s imul a t i ons o f  f ish  surviva l , s ince 
errors ass o c iated with the unc e r tainty o f  the input data are t o  a large 
degree can c e l led out by making the same assump t i ons f o r  these  input 
parame ters in the two a l t e rna t ives be ing c ompared .  The re f o r e , much of  
the uncer tainty of  the F I SHPASS model  parame ters  i s  no t c r i t i c a l  to  the 
s t udy resul ts  for  change s  in survival as soc iated wi th the IDU 
a l t e rnat ives . 

The s ens i t ivity s tud i e s  for  F i s h  Bypass  Assump t ions t e s ted the fo l l owing 
pess imi s t i c  assump t i ons : 

1 .  An assumpt ion o f  a 3-year de lay in the add i t i on o f  new f ish  
bypass sys tems and the improvements o f  exi s t ing sys tems f o r  a l l  
hydro proj e c t s . 

2 .  An assumpt i on of  no new f ish  bypass  sys tems at  The Dal l es  and 
I ce Harbor . 

3 .  An as sump t i on o f  no new f i sh bypass  sys tems a t  The Dal l e s , I c e  
Harbor , and Lowe r Monumental . 

4 .  An assump t ion o f  no add i t i onal new f ish  bypass  s y s t ems and no 
improvements  o f  exi s t ing sys tems for a l l  hydro pro j e c ts . 

S tud ies  ( 1 )  and ( 4 )  above a f f e c t  the future f i s h  bypass  cond i t ions for  
We l l s ,  Rocky Reach ,  Rock  I s land , Wanapum , P r i e s t  Rap ids , Lowe r Grani t e , 
L i t t l e Goos e , Lowe r Monumental , I c e  Harbor , McNary , The Dal l e s , and the 
Bonnevi l l e  second powerhouse . The bypass  sys tems at  John Day and 
Bonnevi l l e  f ir s t  powe rhous e are no t af f e c ted  s ince  there are currently  no 
improvement s  p lanned at these proj e c t s . 

The resul t s  o f  the se s en s i t iv i ty analyses  are given in Appendix E ,  
Part 6 .  The resul t s  show bypass  as sump t ions have l i t t l e  e f f e c t  on the 
d i f f erence in the f i s h  impac t s  b e tween the No A c t i on cas e and t he 
sens i t iv i ty t e s t  cas e .  However , the change in the No Ac t ion case 
survival ove r t ime due to  bypa s s  improvement is  grea t l y  af f e c ted  by the s e  
assump t ions . Thus , t he c ontext wi thin whi ch the impa c t s  o f  t h e  IDU 
a l t e rnat ive s are b e ing assessed  is highly dependent on future l eve l s  o f  
f i s h  bypass  improvements . Tab l e  4 . 2 . 3-6 shows how bypass  as sumpt ions 
would  af f e c t  b o th the average d i f f e rence ( fo r  years 1 9 9 3 , 1 9 98 , and 200 3 ) 
be tween survival under  the No Ac t i on case and the t e s t  case and the 
d i f ference be tween 1 988  and 2003 s urviva l  l eve l s  in the No Ac t i on cas e . 

The sens i t ivi ty s tudi e s  f o r  the SAM Input Assump t i ons are des c r ibed  in 
Appendix B ,  Part 7 .  The se s tudi e s  t e s ted  the f o l l owing variab l e s , whi c h  
ini t ia l  s c reening showed might have t h e  potent ial f o r  increased f ish  
impac ts : 
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1 .  Cal iforn ia high gas p r i c e  

2 .  Cal ifornia high l oads 

3 .  Pac i f i c  Nor thwest  l ow l oads 

4 .  New non f i rm rate cap 

5 .  Seasonal exchange leve l 

These s tudies show that there is  no sub s tan t ial  change in the leve l o f  
f i s h  impac ts  under the d i f f erent SAM assump t ions , and the conc lus ions 
about the s igni f icance o f  the f is h  impac t s  of  the al ternat ive Int e r t ie 
dec i s ions s tudied are no t a f f e c ted by these assump t i ons . The resul ts  o f  
thes e sens i t ivi ty s tudies are g iven in Appendix E ,  P a r t  6 .  

Survival  Changes : Resul ts  

The f o l l owing s e c t ions desc ribe relat ive d i f f erences between the No 
Act ion case and t he tes t s cenarios  previous ly  summarized in Tab le  4 . 2 . 3-1  
with  regard to  s urvival of  down s t ream j uveni l e  migran t s . Ful l  resul t s  o f  
these  analyses a r e  presented  in Appendix E ,  P a r t  5 .  Because o f  the 
importance o f  bypass  improvements in def ining the context in whi c h  the 
s ignif i cance of t he pro j e c ted  e f f e c t s  is interpreted ( s ee Appendix E ,  
Par t 6 )  the e f f e c t s  are evalua ted b o th w i th and wi thout as sumed future 
f ish  passage improvemen t s . The e f f e c ts of c urrent s tock management 
programs and the b i o logical  s tatus of c r i t ical  or f lagged s tocks are a l s o  
taken i n t o  account in eva l uat ing the po tent ial s igni f icance o f  proj ec ted 
impac t s  ( see Appendix E ,  Par t 7 ) .  

E f f e c t s  o f  Formula  A l l o cat ion Opt i ons  

Both  the  Proposed and Hydro-F i r s t  f o rmula  al l ocat ion opt ions have 
neg l igib le  effec t s  on down s t ream migrant survival o f  j uven i l e  f i s h .  
Smo l t  pas sage survival through the hydroe l e c t r i c  sys tem improves s l ight ly  
(mean relat ive changes in s urviva l  inc reased up  to  0 . 8  percent for  the 
Proposed formula  a l l ocat i on and up to  0 . 9  percent for the Hydro-Firs t 
o p t i on ) for  s ome f ish s to cks in c e r tain s tudy years . Mos t  anadromous 
f i sh  s t o cks a l s o  have years in whi c h  the i r  downs t ream surviva l s  are 
impac ted negat ive ly by a few tenths of a percent ( up to 0 . 5  percen t  f o r  
ei ther formula  al l ocat ion o p t ion ) .  The s ingle  year maximum increase and 
dec rease f o r  any s imulat ion f o r  any cont rac t year for  e i ther al l o c a t i on 
opt ion was 1 7  percent and 1 0  percent , respec t ivel y .  

Overa l l , these impa c t s  are minor relat ive to  each s tock ' s  c urrent 
popula t i on and produc t ivity  s tatus , current smo l t  passage survival , and 
expec ted increase in pas sage s urvival due to p l anned improvement s  in f i s h  
pas sage fac i l i t ie s . No s igni f ic an t  e f f e c t s  to  anadromous f ish  pas s age 
woul d  be expec ted to  resul t f rom imp l ementat ion o f  e i ther o f  the f o rmula 
a l l oc a t i on o p t ions . Thi s  wou l d  c on t inue to  be BPA ' s  c onc lus ion even i f  
planned f ish  pas s age improvement s  a r e  not  impl emented . 
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Tabl e 4 . 2 . 3-6 

E F FECT O F  BYPASS ASSUMP T I O N S  ON I M PACTS TO ANADROMOUS F I SH AND GA I N S  IN FUTURE SURV I VA L  II 

B�RQS� A� s�mRt i Qn� 
None  at The None  at T h e  D al l e s ,  
Dal l e s a n d  I c e H a r b o r  a n d  No Ad d i t i o n a l  

A s  P1 QnnQd 3-YeQr DQ1 Q� I c e Ha rbQr Lowe r Mo numQn tQl P a s s age I mRroveme n t s  
Pool StQ!;;k I mRQcts � I mRi;!!;; t s  � Impa c t s  G a i n s  I mp a c t s  Ga i n s I mRa cts � 
Wel l s  Yea rl i n g  - 1 . 3  35 . 5  - 1 . 4  30 . 8  - 1 . 3  34 . 3  - 1 . 4  34 . 2  - 1 . 9  0 . 3  

S u by e a rl i n g  -2 . 4  6 1 . 7  -2 . 4  5 7 . 7  -2 . 5  6 0 . 8  -2 . 5  60 . 7  -3 . 9  1 0 . 9  
S t e e l  head - 1 . 0  38 . 4  - 1 . 0  33 . 8  - 1 . 0  3 7 . 7  -0 . 9  37 . 6  - 1 . 7  - 1 . 0  
S o c k e y e  - 1 . 8  33 . 7  - 1 . 9  30 . 3  - 1 . 8  3 2 . 3  - 1 . 8  32 . 2  -2 . 4  -2 . 2  

R o c ky R e a c h  Yea rl i n g -0 . 4  37 . 1 -0 . 4  32 . 4  -0 . 5  36 . 1  -0 . 6  36 . 2  -0 . 8  0 . 9  
Subyearl i ng - 1 . 7  30 . 7  - 1 . 8  2 7  . 4  - 1 . 8  2 9 . 6  - 1 . 8  2 9 . 6  -2 . 7  1 . 0 
S t e e l  head  -0 . 6  2 6 . 6  -0 . 6  2 2 . 4  -0 . 6  2 5 . 9  -0 . 6  2 5 . 8  - 1 . 3  - 1 . 3  
S o c k e y e  

R o c k  I s l an d  Yearl  i n g  -0 . 3  2 2 . 7  -0 . 4  2 2 . 3  -0 . 4  2 1 . 8  -0 . 5  2 1 . 9  -0 . 7  1 . 0 
Subyea rl i n g  - 1 . 0  34 . 3  - 1 . 0  3 3 . 9  - 1 . 1  3 3 . 5  - 1 . 1  3 3 . 4  - 1 . 4  6 . 5  
S t e e l  head -0 . 2  22 . 4  -0 . 2  2 2 . 1  -0 . 3  2 1 . 8  -0 . 2  2 1 . 8  -0 . 5  -0 . 1  
S o c k e y e  -0 . 9  2 2 . 3  -0 . 9  2 1 . 7  -0 . 9  2 1 . 2  -0 . 9  2 1 . 1  - 1 . 3  -2 . 5  

.+:>, 
rv Lowe r G ran i t e Yearl  i n g  -0 . 0  2 2 . 4  -0 . 1  2 2 . 2  -0 . 1  2 2 . 1  -0 . 1  2 2 . 0  -0 . 2  0 . 0  
W Subyearl  i n g  -0 . 3  2 . 3  -0 . 3  2 . 2  -0 . 4  2 . 1  -0 . 4  2 . 0  -0 . 4  1 . 3 

I S t e e l  head -0 . 0  5 . 6  -0 . 0  5 . 6  0 . 0  5 . 5  0 . 0  5 . 5  -0 . 1  -0 . 2  W So c k ey e  -0 . 3  1 . 3 -0 . 3  1 . 2 -0 . 3  0 . 9  -0 . 4  0 . 9  -0 . 4  -0 . 7  W 
Low e r  Yea rl i n g -0 . 8  1 2 . 7  - 1 . 1  9 . 2  - 1 . 1  6 . 9  - 1 . 9  2 . 1  - 1 . 7  -2 . 8  

Monume n t a l  S u by ea r l i n g -3 . 3  2 0 . 9  -3 . 6  1 9 . 7  -3 . 7  1 7 . 5  -4 . 4  1 7 . 2  -4 . 8  7 . 2  
S t e e l  head  -0 . 4  1 1 . 7  -0 . 7  7 . 9  -0 . 7  6 . 0  - 1 . 5  0 . 2  - 1 . 4  -4 . 0  
S o c k ey e  

M c N a  r y  Yea r l i n g -0 . 2  7 . 7  -0 . 3  7 . 4  -0 . 3  7 . 1  -0 . 3  7 . 0  -0 . 4  1 . 5 
S u by e a rl i n g -0 . 8  1 7 . 8  -0 . 9  1 7 . 5  -0 . 9  1 7 . 1  -0 . 9  1 7 .  1 - 1 . 1  4 . 3  
S t e e l  head -0 . 1  5 . 1 -0 . 1  4 . 9  -0 . 1  4 . 6  -0 . 1  4 . 6  -0 . 2  0 . 2  
So c k e y e  

J o h n  D a y  Yea rl i ng  -0 . 6  2 . 6  -0 . 8  0 . 9  -0 . 9  -0 . 8  -0 . 8  -0 . 9  -0 . 9  -0 . 5  
Subyearl  i n g  -2 . 2  1 . 0 -2 . 5  0 . 0  -2 . 6  - 1 . 2  -2 . 6  - 1 . 3  -2 . 5  -0 . 1  
S t ee l  head -0 . 8  2 . 6  - 1 . 1  1 . 0 - 1 . 3  -0 . 6  - 1 . 3  -0 . 7  - 1 . 3  0 . 0  
S o c k e y e  

T h e  Dal l e s Yearl i n g -0 . 5  6 . 0  -0 . 7  4 . 2  -0 . 8  2 . 2  -0 . 8  2 . 1  -0 . 8  - 1 . 9  
S u byearl i n g -0 . 6  6 . 2  -0 . 7  4 . 8  -0 . 8  3 . 4  -0 . 8  3 . 4 -0 . 7  4 . 2  
S te e l head  -0 . 5  -3 . 5  -0 . 8  1 . 8 -0 . 9  -0 . 1  -0 . 9  -0 . 1  -0 . 9  0 . 3  
S o c k e y e  



-l::o 
f\J 
c.u 

I c.u 
-l::o 

Poo l 

B o n n ev i l l e  

C o l umb i a 
S y s tem 

S toc k  

Y e a rl i n g  
S u b y e a rl i n g  
S t eel  h ead  
S o c k ey e  

Yearl i n g 
S u by e a r l  i ng  
Steel  h ead 
S o c k e y e  

A <;,  P l �nneQ 
I mp a c t s  G a i n s  

-0 . 2  0 . 1  
-0 . 2  0 . 3 
-0 . 1  -0 . 7  

- 0 . 2  1 0 . 0  
-0 . 7  9 . 2  
-0 . 2  6 . 1  

Tabl e 4 . 2 . 3-6 ( C o n t i n u e d ) 

B�R�s S A s s umRt i Qn s� 
N o n e  a t  T h e  N o n e  at  T h e  D a l l e s ,  
Dal l e s a n d  I c e  H a r b o r  a n d  No A d d i t i o n al 

3-Ye�r D e l Q� I �e HQrbQr LQwe r MonumentQl P2;,S2ge I mRroveme n t s  
I mR�(;t;, � I mpac t s  Ga i n s Impac t s  G a i n s  I mRQct� � 

-0 . 2  0 . 1  -0 . 2  0 . 1  -0 . 2  0 . 1  -0 . 2  0 . 1  
-0 . 2  0 . 3  -0 . 2  0 . 3  -0 . 2  0 . 3  -0 . 2  0 . 9  
-0 . 1  -0 . 7  - 0 . 1  -0 . 7  -0 . 1  -0 . 7  - 0 . 2  -0 . 1  

-0 . 2  9 . 5  - 0 . 3  9 . 6  - 0 . 3  9 . 5  -0 . 4  0 . 3  
-0 . 8  8 . 8  -0 . 8  8 . 6  -0 . 8  8 . 6  -0 . 9  2 . 4  
-0 . 2  5 . 6  -0 . 2  5 . 5  - 0 . 2  5 . 4  -0 . 3  -0 . 3  

II T h e  i mpac t s  s h own i n  t h i s tab l e a r e  t h e  p e r c e n t  c h a n g e s  ( av e raged o v e r  1 993 , 1 998 , a n d  200 3 )  i n  r e l at i v e s u rv i val  when  
mov i n g f rom t h e  No A c t i o n  c a s e  to  a t e s t c a s e  c o n s i s t i ng o f  Max i mum Capac i ty ,  Proposed  F o rmu l a Al l o c a t i o n ,  and  Ex i s t i n g  F i rm 
C o n t ra c t s . T h e  gai n s  i n  f u t u re s u r v i v a l  rep re s e n t  t h e  d i f f e re n c e  between  p ro j e c t e d  s u rv i val  f o r  1 988 v e r s u s  2 0 0 3  i n  t h e  No 
A c t i o n  c a s e . " _ "  i n d i c a t e s  not appl i c a b l e or n o t  a v a i l abl e .  



E f f e c t s  of  Long-term F i rm Contrac t s  

The mean relat ive changes in survival f o r  a l l  s to cks , in al l years , unde r 
the Fe deral Market ing o p t ions ranged f rom a maximum inc reas e of  
1 . 8 percent to  a maximum decrease of  0 . 4  percen t .  For  the  Assured 
De l ivery opt ions , mean relat ive changes in survival ranged f rom a maxlmum 
increase of  3 . 4 percent  to a maximum de c rease of  0 . 8  percent . 

S ingle  year maximum inc reas es  in s tock survival for  cases  inc lud ing the 
Fede ral Mark e t ing opt ion were 1 6 , 24 , 6 ,  and 9 percent  for , respe c t ive l y , 
year l ings , subyear l ings , s te e lhead and so ckeye . Comparab l e  f igures f o r  
the As sured De l ive ry opt ion cases  were 1 6 , 1 5 , 6 ,  and 1 0  percent , 
respe c t ive l y .  S imilar l y , maximum decreas es  f o r  Federal Marke t were 1 5 , 
9 ,  5 ,  and 6 percen t , res pec t ive l y , and f o r  Assured Del ive ry 24 , 9 ,  8 ,  and 
6 percent , respe c t ive l y .  

A l t hough the e f f e c t s  of  the Federa l Mark e t ing and As sured Del ive ry 
con t ra c t  op t ions would be mino r , they would be s l ightly greater than f o r  
the formula a l l o cat ion opt ions . Ove ral l ,  the s e  e f f e c t s  a r e  mino r  
relat ive to each s tock ' s  cur rent populat ion and produc t ivi ty s tatus , 
current smo l t  pas sage s urvival , and expe c ted  increase in pas sage survival  
due to  planned improvements  in f ish  passage fac i l i t ie s . G iven planned 
bypass  improvement s , no s igni f i cant e f f e c t s  to anadromous f i s h  pas sage 
would be  expected  to  resul t f rom implementat ion of  e i the r  of  these  
cont ra c t  opt ions . However ,  s ens i t iv i ty analyses  do  indi cate  that fai lure 
to cons truc t the p l anned Mid-C o l umb ia bypas s sys tems could al t e r  this 
conc lus ion for Me thow R iver spring chinook . 

E f f e c t s  of  Increas ing Int e r t i e  Capa c i ty 1/ 

Tab l e s  4 . 2 . 3-7 , 4 . 2 . 3-8 , and 4 . 2 . 3-9  summa r i z e  the range of  average and 
maximum s ing l e  year r e l a t ive survival change s  f o r  1 9 93 , 1 9 98 , and 2003 
f o r  the DC Upgrade , Third AC , and Maximum Capac i ty a l t e rnat ive s . 

The analys i s  of  survival changes under the DC Upgrade a l t e rnat ive f o r  a l l  
s tocks shows pro j e c ted  average r e l a t ive changes i n  survival f o r  
year l ings , subyearl ings , and s tee l head ranged , respe c t ive l y , f rom 
increases of 0 . 7 ,  0 . 1 ,  and 0 . 2  percent to d e c rease of 1 . 4 ,  1 . 4 and 
0 . 9  percent . There were no increases  in s o ckeye s t o cks . E f f e c t s  on 
sockeye ranged f rom z ero to a decrease of 1 . 1  p e r c en t . Maximum s ing l e  
year increases  f o r  the respe c t ive s to ck types were 15 , 1 1 ,  6 ,  and 
10 percent whereas maximum decreas es  were 1 6 , 9 ,  7 ,  and 7 percen t , 
respe c t ive ly .  

Under the Third  AC a l t e rnat ive , the average r e l a t ive surviva l changes for  
year l ings , subyearl ings , and s t e e l head would  range f rom increase of  0 . 6 ,  
0 . 4 ,  and 0 . 1  percent  to  de c rease s  of  1 . 4 ,  1 . 6 ,  and 0 . 9  percen t . E f f e c t s  
o n  so ckeye s urvival ranged f rom n o  e f f e c t  to  a decrease of  1 . 2  percen t . 
Maximum s ing l e  year change s  ranged f rom increas e s  o f  1 6 , 1 1 , 6 ,  and 
10 perc ent to dec rease s  of 1 2 ,  1 1 , 9 ,  and 7 percent . 

1 /  Contract year 1 988  was not  inc l uded in this  s e c t ion s in c e  Int e r t ie 
capacity  upgrades do no t o c cur unt i l  a f t e r  this  year . 
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Under  the Maximum Capac i ty al terna t ive s , average relat ive survival 
changes f o r  yearl ings , subyearl ings , s te e l head , and soc keye ranged , 
respec t ive l y , f rom increase of  0 . 4 ,  a dec rease of  0 . 1 ,  no e f f ec t ,  and no 
e f f e c t  to decrease s  of  2 . 0 ,  2 . 9 ,  1 . 3 ,  and 2 . 0  percen t .  Maximum s ingle  
year changes ranged f rom inc reases  of 1 6 , 1 3 , 6 ,  and 1 0  percent  to 
maximum dec reas e s  of  1 6 , 1 3 ,  9 ,  and 1 1  percen t . 

Tabl e 4 . 2 . 3 -7 

RAN G E  OF THE AVE RAG E AND T H E  MAX I MUM S I N G L E  YEAR R E LATIVE  C HA N G E S  I N  SURVI VAL % 

FOR 1 99 3 , 1 998 , 2 0 0 3  F O R  T H E  D C  U P GRAD E AL T E RNAT I V E S  * 

YeQr l i ng Su b:tear l i ng S t e e l  head  Socke  te 

Ran g e  o f  Max i mum Range of Max i mum Range  of Max i mum Range of Max i mum 

Average I n c r e a s e /  Ave rage  I n c r ease/  Average I n c rease/  Average I n c re a s e /  

POQl ChQngg� D e!;rease C hQnge� D e c r e asg Changes D e c reasg C hanges D e c reasg 

We l l s  - 0 . 4/- 1 . 1  5/7 - 0 . 1 / - 1 . 4  1 0/8 - 0 . 4/ - 0 . 7  5/5 - 0 . 7/ - 1 . 1  7/7 

Rocky Reach 0 . 7/ - 0 . 9  1 6/ 1 5  0 . 1 /- 0 . 8  1 1 /9 - 0 . 3 / - 0 . 5  3 /5 0/0 0/0 

Rock I s l an d  0 . 5/- 1 . 0  1 5/ 1 2  0 . 1 /- 0 . 5  7/4 0 . 1 /- 0 . 5  6/6 - 0 . 3/-0 . 7  1 0 /7 

Lowe r G ra n i t e  0 / - 0 . 1  0 / 1  - 0 . 1 /- 0 . 2  1 / 1  0 /  0 0/0 - 0 . 1 /- 0 . 2  0 / 1  

Lower Monume n t a l  0 /- 0 . 9  6/5 - 0 . 7/ - 1 . 2  4/9 0 . 1 /- 0 . 6  3 / 5  0/0 0 / 0  

McNary 0 /- 1 . 0  9/ 1 0  - 0 . 2 /- 0 . 4  3 / 2  0 . 2/-0 . 4  4 /4 0 / 0  0/0 

John D ay 0 . 1 /- 1 . 4  8/ 1 1  - 0 . 1 / - 1 . 0  1 0 /8 - 0 . 1 /- 0 . 6  5 /4 0/0 0/0 

The D a l l e s 0 . 2/ - 1 . 3  9/ 1 6  - 0 . 1 /- 0 . 4  4 / 3  0 / - 0 . 9  4/7 0/0 0 / 0  

Bon n ev i l l e  0 / - 0 . 4  2 /4 0 / - 0 . 6  3/6 0 / - 0 . 5  2 /4 0 / 0  0/0 

Total  Sys t em 0/- 0 . 5  3 / 5  - 0 . 2/ - 0 . 5  2 / 3  0 / - 0 . 2  1 / 2 - 0 . 2/-0 . 4  2/2 

C h a n g e s  a r e  re l at i ve t o  the N o  Act i o n  A l t ernat i ve based on averages a n d  max i mums f o r  the 

4 0  s i mu l at i on s  of each year of a n a l ys i s .  

Inc reases  in I n t e r t i e  capa c i ty would  have more adverse  e f f e c t upon 
anadromous f i s h  survival than woul d e i ther the f o rmula al locat ion or f i rm 
con t rac t s  o p t i ons . However ,  even these e f f e c t s  are sma l l  and woul d not  
be  expected  t o  be  s igni f i cant , provided planned fish  pas sage improvement s  
are made . C l earl y ,  the adver s e  e f f e c t s  of  the Third AC are s l i ght ly 
larger than tho s e  f o r  the DC Upgrade , wi th Maximum Capac ity  produc ing the 
larg e s t  e f f e c t .  

For John Day fal l chinook , bypas s ins tal la t ion at  the Dal le s  Darn i s  
expec ted to  inc rease survival  only 1 . 9  percen t . Transportat ion of  f ish 
f rom John Day Darn could a l so be  used to  enhance  this  s to ck as an 
a l t e rnat ive to  ins tal la t ion of  add i t ional bypa s s  at  The Dal l e s . Survival 
increases that could resul t f rom ini t iat ing f ish  t ransporta t i on f rom John 
Day Darn were  not  analyze d . The s t atus of  thi s chinook populat ion i s  no t 
known , but i s  thought to  b e  very low . S ince  survival of this  s to ck c ould 
dec rease by about 1 per c en t  due to  the Third AC , and by as much as 
2 percent under  Maximum capa c i t y  ( see Appendix E ,  Part 5 ) ,  what l i t t le 
improvement woul d o t he rw i s e  be  exp e c ted in the surviva l  of  this  s tock  
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Tabl e 4 . 2 . 3-8 

RANGE O F  T H E  AVERAGE AND T H E  MAX I MUM S I NG L E  YEAR R E LA T I V E  CHANG E S  IN SURV IVAL % 
FOR 1 99 3 , 1 998 , 2 0 0 3  FOR T H E  T H I R D  AC A L T ERNA T I V E "  

YeQrl i ng S u b)'earl i ng Ste�l h�Qd So!:k� 
Range o f  Max i mum R a n ge o f  MQx i mum Range of MQx i mum Range  of 

A v e r age I n c r e a s e /  Average I n c rease/  A v e r age I n c rease/ A v e rage 
PQQl C hQnges D e c r�ase  C h anges D�� r�Q:;e C h ange s Dec r e a s e  C h ang�s 

Wel l s -0 . 8 / - 1 . 4  4/6 -0 . 5/-1 . 5  7 / 1 0  -0 . 6/-0 . 9  5/7 - 1 . 1 /- 1 . 2  
R o c k y  R e a c h  0 . 6 / - 1 . 2  1 6 / 1 2  -0 . 4/-0 . 7  1 1 1 7 -0 . 4/-0 . 6  3 / 5  0 / 0  
R o c k I s l a n d  0 . 5/- 1 . 3  1 4/ 1 0  -0 . 2 /-0 . 5  6 1 7  0 /-0 . 4  6/8 -0 . 5/-0 . 8  
L owe r G ran i t e  0 / -0 . 1  1 / 1  -0 . 2 /-0 . 2  0 / 1  0 /  0 0 / 0  -0 . 21-0 . 2  
Lowe r M o n u m e n t a l  -0 . 2 / - 1 . 4  4 1 7  - 1 . 3 /- 1 . 6  4/ 1 1  0 /-0 . 8  4/9 0 / 0  
M c N a r y  0 / - 1 . 0  9/ 1 0  0 . 4/-0 . 6  2 / 3  0 . 1 /-0 . 5  3/8 0/0 
J o h n  Day 0 / - 1 . 1  7 / 1 1 -0 . 9/- 1 . 1  8/6 -0 . 3 /-0 . 7  4 / 3  0 / 0  
T h e  Dal l e s 0 . 2 /- 1 . 0  8 / 9  -0 . 3/-0 . 5  1 / 3 -0 . 1 /-0 . 8  4 / 5  0 / 0  
B o n n ev i l l e -0 . 1 /-0 . 4  2 / 3  -0 . 1 /-0 . 5  2/4 0 /-0 . 4  2 / 3  0 / 0  
T o t a l  S y s t e m  0 / -0 . 5  3 / 3  -0 . 3/-0 . 6  2 / 3  0 /-0 . 3  1 12 -0 . 4/-0 . t1  

• C h a n g e s  a re rel at i v e t o  t h e  No A c t i o n  A l t e r n a t i v e b a s e d  o n  ave rages and  max i mums f o r  t h e  
40 s i mu l a t i o n s  o f  e a c h  y e a r  o f  a n al y s i s .  

Tabl e 4 . 2 . 3-9 

RAN GE OF THE AVERAGE AND THE MAX I MUM S I NG L E  YEAR R E LA T I V E  CHANG E S  IN SURVIVAL % 
FOR 1 9 93 , 1 998 , 2 0 0 3  FOR T H E  MAX I MUM C A PA C I T Y  A L T ERNA T IVES " 

MQx i mum 
I n c rease/  
�se 

7 1 7  
0 / 0  

1 0 /6 
0 / 1  
0 / 0  
0 / 0  
0 / 0  
0 / 0  
0 / 0  
2 1 2  

Y e a r l i ng S u b)'�a r l i ng S t �el h ead So c k e)'e 
Range of Max i mu m  Range o f  Max i mum R a n ge of Max i mum Range of 

A v e rage I n c r e a s e /  A v e r age I n c rease/  A v e rage I n c rea s e /  A v e rage 
Poo 1 C h a nges D e c reas e C hQnges D e c reQse C h anges D e c r e a s e  C h a nges 

Wel l s  - 1 . 2 /-2 . 0  5 / 1 2 -0 . 7/-2 . 2  1 0 / 1 0 -0 . 8 / 1 . 2 4/8 - 1 . 6 /-2 . 0  
R o c k y  R e a c h  0 . 1 /- 1 . 4  1 6 / 1 6  -0 . 7 /- 1 . 9  1 3 /8 -0 . 5/-0 . 9  3/6 0/0 
R o c k  I s l a n d  0 . 4 /- 1 . 4  1 5 / 1 4  -0 . 2/ - 1 . 0  7 1 7  0 /  0 . 7  6/8 -0 . 7 / - 1 . 3  
L owe r G ran i t e 0 /-0 . 1  1 / 1  -0 . 2 /-0 . 4  1 1 2 0/ 0 0 / 0  -0 . 2/-0 . 3  
Lowe r Monumental  -0 . 1 /- 1  . 7  6 /8 - 1 . 9 /-2 . 9  4/ 1 3  0 / - 1 . 0  5/9 0 / 0  
M c N a r y  0 . 4/ - 1 . 4  9 / 1 1 -0 . 5 /- 1 . 0  3 / 5  0 . 3 /-0 . 7  5/8 0/0 
J o h n  Day 0 / - 1 . 7  7 / 1 3  - 1 . 2/-2 . 3  1 0 / 1 0  -0 . 3 / - 1 . 3  5 / 5  0/0 
The D a l l e s 0 . 2 / - 1 . 6  8/ 1 6  -0 . 4/ - 1 . 0  3 / 3  -0 . 2/- 1 . 3  3/8 0/0 
B o n n ev i l l e  -0 . 1 /-0 . 5  1 /4 -0 . 1 /-0 . 7  2 1 7  0/-0 . 6  1 /4 0/0 
T o t al S y s tem 0 / 0 . 7  3 / 6  -0 . 5/-0 . 9  2 1 7  -0 . 1 /-0 . 4  1 / 3 -0 . 5/-0 . 7  

" C h a n g e s  a re r e l at i v e t o  t h e  No A c t i o n  A l t e r n a t i v e b a s ed o n  a v e r a g e s  and  max i mums f o r  t h e  
4 0  s i mu l a t i o n s  o f  e a c h  y e a r  o f  anal y s i s .  

Max i mum 
I n c rease/  
Dec r e a s e  

7 / 1 1 
0 / 0  

1 0 1 7  
0 1 2  
0 / 0  
0 / 0  
0 / 0  
0 / 0  
0 / 0  
2 1 4  



could b e  sub s tan t ia l l y  o r  t o ta l l y  e l imina t ed by cho i c e  o f  the s e  capac i ty 
o p t i ons . Insuf f i c ient data are ava ilab l e  to  judge whe ther the e f f e c t s  o f  
the s e  opt ions would  s igni f i cant l y  af f e c t  t h i s  s tock ' s  current 
produc tivi t y .  Howeve r ,  e f fe c ts o f  this magni tude would no t be 
s igni f i cant relat ive to  the harve s t  and produc t ion p o l i c ie s  app l ie d  to 
this s tock . 

I f  planned pas s age improvements  are not  imp lemen ted , even the relat ive ly 
sma l l  adve r s e  e f f e c ts o f  increased capac i ty could  b e c ome s igni f i cant f o r  
a number  of  s t o cks . 

Al l po tentia l ly c r i t i ca l  s tocks o f  spring and summer chinook and 
s te e l head s pawning in the Snake River Bas in above Lowe r Gran i t e  Dam could  
be  s igni f icant l y  impac ted  by Maximum Capa c i ty i f  p lanned bypa s s  upg rade s 
at  Lower Gran i te and L i t t l e  Goos e  dams are not  comp l e ted . 

I f  bypass  i s  no t instal l ed at Lower Monumental Dam o r  upgrades are not  
made to bypas s  at McNary , Tucannon R iver spring chinook and Lyons Fe rry 
fal l chinook could  be  s igni f i cant l y  impac ted  b y  any o f  the expanded 
capac i ty opt i ons . The McNary upg rades are a l s o  neces sary t o  preven t  the 
expanded capac i ty opt ions f rom s igni f i can t l y  impac ting Yakima s pring 
chinook . E i ther the Third  AC or Maximum Capac i t y  o p t i ons could  
j eopardi z e  b o th The Tucannon Rive r  and Lyons Ferry Ha t c he ry summer 
s t e e l head s t ocks in the absence o f  the McNary upg rades .  In add i t i on , 
Maximum Capa c i t y  woul d s ign i f i can t l y  impa c t  the s e  two s te e l head s t o cks 
wi thout the Lowe r Monumental b ypas s .  

A l l  s tocks o f  Mid-Columb ia anadromous f i s h  origina t ing above R o ck I s l and 
Dam could  be  s igni f i can t l y  aff e c t e d  by any o f  the increased capa c i t y  
o p t i ons i f  p l anned bypa s s  sys tems are n o t  ins tal l ed at Mid-Co l umb ia Dams . 

Fai l ure to  comp l e t e  the McNary upgrade , could  delay improvemen t s  to 
s te e l head s t o cks  originat ing in the McNary poo l . I f  the bypa s s  sys tem 
current l y  planned for the Dal l es Dam is  not  ins ta l l e d , o r  other  
a l t e rnat ive passage act ions such  as  transportat ion f rom John Day Dam are  
no t impl emen t e d , both  John Day spring chinook and Uma t i l la summe r 
s te e l head could  be  s ign i f ican t ly impac ted  by any o f  the expanded capac i t y  
o p t i ons . In add i t i on ,  wi thout t h e s e  pas sage improvemen ts , Maximum 
Capa c i ty could  cause s igni f i cant impac t s  t o  the Des chutes  and Warm Spring 
spring chino ok .  E f f e c t s  o f  Maximum Capa c i ty on Des chutes fal l  chinook 
woul d not be  s igni f i cant due to  the e f f e c t s  o f  the overr iding harve s t  
management po l i c ies  app l ied  to  thi s  s tock . 

The e f f e c ts o f  b ypas s as sump t ions on the s i gn i f i canc e  o f  the impa c t  o f  
Inte r t ie de c i s ions to  Co lumb ia and Snake R iver anadromous f i sh s t ocks i s  
summarized  i n  Tab l e  4 . 2 . 3- 1 0 . 

4 . 2 . 3 . 4 . 2  Hanford Reach Spawning and Eme rgence F lows 

I s s ue s  

The 5 4-mi l e  f ree-f l owing s e c t ion o f  t h e  C o l umb ia R iver f rom P r i e s t Rap i d s  
Dam through t h e  Hanfo r d  Reach i s  valuab l e  to natural p roduc t i on o f  fal l 
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chinook salmon and s teelhead . S i gn i f i cant dec l ines  in produ c t ion 
o ccurred through the 1 9 70s . The Hanford  Reach is sens i t ive to  highe r 
f l ows in the fal l  whi c h  may permi t adul t f ish  to  gain access  t o  areas o f  
the rive r b e d  that may no t be  covered b y  f l ows dur ing the sub s e quen t  
spring per i o d  when f ry are due t o  eme rge . To address this prob l em ,  a 
1 984-8 5 int e r im Vern i ta Bar FERC Se t t l ement Agreement  be tween f i she ry 
agenc " es ,  Tribes , and the Gran t C oun ty Pub l i c  Ut i l i ty Di s tr i c t  spe c if ied  
f l ows to  pro t e c t  the  na tural p roduc t ion o f  fal l chinook salmon f rom 
spawning through eme rgenc e .  Nego t iat ions be tween BPA , f i she ry ent i t ies  
and the Mid-Co lumb ia PUDs are underway to  es tabl i s h  a l ong-term FERC 
S e t t l ement Agreement .  This  agreement is  curren t l y  be ing ra t i f ied . Under  
the  l ong-te rm Agreement ,  the  magnitude and durat ion o f  maximum dai l y  
f l ows would b e  l im i t e d  dur ing the s pawning season ( O c tober through 
Novembe r )  in order t o  maximize spawning b e l ow the 70 k c f s  l eve l on 
Vern i ta Bar below P r i e s t  Rap ids Dam . An ins tantaneous minimum f low of up 
to 70 kcfs is to be maintained at P r i e s t Rapi ds Dam in Apr i l  f o r  
pro t e c t ion o f  the eme rging f ry .  

There i s  concern tha t  Intert ie  dec is ions coul d cause a change in the f low 
pa t tern in the Hanford  Reach , thereby a f f e c t ing the ab i l i ty to manage 
r iver opera t ions to  pro t e c t  incuba t ing and emerg ing fal l chinook salmon . 

Analyt i cal  Methods 

The analys �s  of impac t s  on adul t s pawning and suc c e s s ful eme rgence o f  f ry 
in the Han ford Reach was bas e d  on an inspe c t ion o f  f low data f rom the 
SAM . For the SAM s tudies , an ave rage minimum f l ow ra te of 60 k c f s  was 
mod e l ed during the Apri l  1-15  period  and the Water  Budget minimum f l ow o f  
1 1 5  kcfs  was assumed to  b e  i n  e f f e c t  during the Apr i l  1 6-30 period . The 
goal of the analys is was to d e t e rmine the extent to whi ch I n t e r t i e  
d e c i s ions might al ter  f l ows in t h e  Han f o rd Reach i n  a way that coul d 
create d i f f icul ty in balanc ing s pawning and emergence f l ows . 

The f l ow analys i s  o f  Hanford Reach spawning and f ry emergence  s imul a t e d  
O c tobe r ,  Novembe r ,  and Apr i l  f l ows at  P r i es t  Rap i d s  Dam , l o ca t e d  ups t ream 
f rom this s e c t i on o f  the Co lumb ia .  Spring f l ows ( Ap r i l  1 - 1 5  period  
average ) were compared t o  f l ows dur ing the  previous fal l ( O c tober  and 
November ) to ind i cate when there would be a poten t ia l  impa c t  on eme rging 
j uveni l e  fal l  chinook . 

The tes t f o r  p o t en t ial  impac t s  f rom I n t e r t i e  d e c i s ions is  bas e d  on the 
assump t ion that an Oc tober through November  dai ly ave rage f l ow of 9 5  k c f s  
would  requi re a n  ins tantaneous f l ow l im i t  o f  n o  l e s s  than 70  k c f s  in  
Apri l  to  avo i d  s igni f i cant impa c t s  on eme rging salmonids . In  add i t ion , 
regardless  o f  the fal l  f lowra t e  l eve l ,  an Apr i l  ins tantaneous f lowra t e  o f  
l e s s  than 6 0  kcfs  was as sumed t o  have po ten t ia l  impac ts . 

In  order to  include s pawning f l ows above the 95  k c f s  f a l l  l evel  in the 
t es t , the 70 kcfs ins tantaneous l imit  was d ivided by the 95  k c f s  fal l 
f low t o  derive a t e s t c r i terion f o r  the Apr i l  ins tantaneous f lowrate o f  
74 percent o f  the average O c tober through November  f lowrate . An 
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Pas s age 
Imp rovemen t s  
N e e d e d  at : 

To p re v e n t  
s i  g n i  f i  c a n t  
i mpac t s  cau s ed 
by : 

The Dal l  es 1 1  

F o rmu l a Al l o c at i on 

L o n g- T e rm F i rm 
C o n t ra c t s  

D C  T e rm i  n a l  

3 rd A C  I n t e r t i e  

J o h n  Day SpC 
Umat i l l  a S S  

J o h n  Day S p C  
Uma t i l l a  S S  

Max i mu m  I n t e r t i e  J o h n  Day S p C  
Umat i l l a  S S  

D e s c h u t e s  S p C  
W a r m  S p r i n g s  S p C  

J oh n  Day 21  

Tabl e 4 . 2 . 3- 1 0  

F I SH STOCKS D E P ENDENT O N  F I S H  PASSAGE 
I M P ROVEMENTS FOR AVO I DANCE O F  S I GN I F I CANT E F F E C T S  

McNary 

T u c a n n o n  R .  S p C  
L y o n s  F e r ry FC  

Ya k i ma S pC . 

T u c a n n o n  R .  S p C , S S  
L y o n s  F e r ry FC , S S  

Ya k i ma S p C  

T u c an n o n  R .  S p C , S S  
L y o n s  F e r ry FC , S S  

Yak i ma S p C  
al l S S  o r i g i n 

McN . Pool  

I c e  
H a r bo r 21 

Dam 
Lowe r 

Monumental 

T u c a n n o n  R .  S p C  
L y o n s  Fe rry FC 

T u c a n n o n  R .  SpC 
L y o n s  F e r ry FC  

T u c a n n o n  R .  S p C , S S  
Lyo n s  F e r ry F C , S S  

SpC = s p r i n g  c h i n oo k ; S u C  = summe r c h i n oo k ; FC  = f al l c h i n o o k ; S S  = s umme r s t eel  h ead 

L i t t l e Goose 

1 4  s t o c k s  3.1 
above Lower 
G ra n i t e Dam 

Lowe r 
G ran i te 

M i d-Col u mb i a 
P ro i ects 

al l M i d-Col  
s t o c k s  above 
R .  r s .  Dam 

al l M i  d-Col  
s t o c k s  above 
R .  I s . Dam 

1 4  s t o c k s  3.1 al l M i d-Col  
above L owe r s t o c k s  above 
G ran i te Dam R .  I s .  Dam 

11 B y pa s s  at T h e  Dal l e s o r  o t h e r  al t e r n at i v e p a s sage a c t i o n s  h av i n g s i m i l a r s u rv i v al i mp ro v eme n t s , s u c h  as f i s h t ran spo rtat i o n f rom J o h n  
D a y  Dam . 

21 B y p a s s  i mp roveme n t s  a t  J o h n  Day a n d  I c e H a r b o r  Dams a r e  n o t  n e e d e d  to p re v e n t  s i gn i f i c a n t  e f f e c t s  u n d e r  any  B PA p ro p o s a l . 
3.1 Al l 1 4  c r i t i c a l  s t o c k s  o f  s p r i n g  a n d  s umme r  c h i n o o k  a n d  s t e el  head  s p awn i n g i n  t h e  S n a k e  R i v e r  Ba s i n above Lower  G r an i t e Dam . 



add i t ional 1 5  kcfs , to accoun t  f o r  opera t i ona l f l ow f l uc tua t ions , was 
added to the ins tan taneous f l ow l imi ts to  o b tain the mon t h l y  ave rage  
s imula ted f l ow l imi t s . Theref o re , a pos i t ive tes t  i s  reco rded f o r  any 
s imulated  wa ter  year pass ing the f o l l owing P r i e s t  Rap i ds f low c r i te r i a :  
( a ) the Apri l  1 - 1 5  per iod average f l owra te is  l e s s  than 1 5  k c f s  p l us 
74 percent o f  the Oc tobe r through  Novembe r  ave rage f l owra te ; and ( b ) the 
Apr i l  1-15 period average f l owra te is  less than 7 5  k c f s  ( 1 5 k c f s  p l us 
60  k c f s ) . 

A pos i t ive t e s t  resul t does  no t equa t e  di rec t l y  to  adve rse impa c t  on 
sa lmon spawning or  emergence , but i t  does ind i cate  tha t  in the abs ence o f  
a FERC Agreemen t ,  avo i d ing impa c t s  woul d require l im i t ing f a l l f l ows o r  
inc reas ing spring f l ows . The analys i s  c ons idered t h e  t o tal  numbe r  o f  
pos i t ive tes t resul ts  f o r  a l l  2 0  cont ra c t  years s imul a ted  i n  SAl'-! .  

Resul ts 

The percen tage o f  pos i t ive t e s t s  was s imi lar for a l l  cases  s tud ied . 
The re was no s igni f ican t change be tween the No Ac t i on a l ternat ive and the 
f o rmula a l l o ca t i on , f i rm cont rac ts  and expanded capa c i ty o p t ions . 
Wi thout impos ing c ons t raints  on the hydro sys tem to  achieve e i the r  
reduced fal l f l ows o r  augmen ted s pr ing f l ows , pos i t ive tes t resul t s  a r e  
t riggered i n  3 1 . 0  percen t  of  the s imula t ions f o r  the N o  Ac t i on cas e , and 
in 2 9 . 6  to 3 1 . 2  percent  of the s imula t i ons f o r  the t e s t  case  a l t e rna t ives 
( see  Tab l e  4 . 2 . 3-1 ) .  The r e f o re , no s ign i f i cant impa c t s  on Hanford  Reach 
s pawning and eme rgence f l ows are expec t ed for any o f  the Int e r t ie 
d e c i s ions s tud i e d . 

(VS6-PG- 1 8 1 lZ  ) 
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4 . 2 . 4  Wat e r  Qua l i ty and Fish in B r i t i sh Co lumb ia  

In B r i t i s h  Columb ia , BPA ' s  d e c i s ions on Intert ie ac c e s s  po l i cy o r  capa c i ty 
might af f e c t  the amount o r  shap ing of  powe r produced a t  hydroe l e c t r i c  
fac i l i t ies  i n  the Co lumb ia and Peac e River Bas ins . This i n  turn might l ead t o  
dif ferent f low rates , reservo i r  leve l s , and amounts  o f  s p i l l  a t  hydroe l e c t r i c  
pro j ec t s . 

To inve s t igate  po s s ib l e  e f f e c t s  in Canada , BPA f i r s t  used i t s  Sys tems Analys i s  
Model  ( SAM ) to  pre d i c t  l eve l s  of  generat ion , f low rates , and r e s e rvo i r  l eve l s  
at  the f o l lowing maj o r  B . C .  hyd roe l e c t r i c  fac i l i t ie s  ( s e e  Figures 3 . 2  and 3 . 4  
for  l ocat ions ) :  

A .  Peace R iver 

1 .  Benn e t t  Dam ( G . M .  Shrum Generat ion P lant and Wi l l is ton Lake ) 
2 .  Peace Canyon Dam ( located  on the Peac e River downs t ream o f  the 

Benne t t  Dam ) 

B .  Columb ia River Bas in 

1 .  Mica Dam ( McNaughton Lake ) 
2 .  Keen l eys ide Dam ( Arrow Lake s ) 
3 .  Duncan Dam (Duncan Lake ) 
4 .  Corra L inn Dam ( Kootenay Rive r a t  the out l e t  o f  Koo t enay Lake ) 
5 .  Libby Dam ( on the Koo tenay Rive r in the U . S . ; howeve r ,  Lake 

Koo c anusa , Libby ' s  reservo i r , backs into Canada ) .  

BPA generated the f low and e l evat ion data f o r  b o th r iver sys tems b y  mod e l ing 
powe r produc t ion unde r  each s c enario , us ing 200 games of SAM represent ing a 
ranges of  wat e r  cond i t ions , p l ant outage l eve l s , and variat ions in l oad around 
the mean . A s ta t i s t i c a l  d i s t ribut ion of pos s ib l e  mont h l y  f l ows and e l eva t ions 
at each of  the generat ing f ac i l i t ies for each of  the s c enarios  was deve l o ped . 
The change s  in f l ows and e l evat ions f o r  each s c enario were  then used to  
e s t imate  the po t en t ia l  environmental e f f e c t s  of  Inte r t ie d e c i s ions . 

B r i t i s h  Columb ia Environmental Concerns 

P o t ential  i s sues we re iden t i fied  through an ini t ia l  review of  the ava i l ab l e  
l i te rature . I s sues f e l l  i n  s everal maj o r  categorie s : wat e r  qua l i ty ,  
f isherie s , wil d l i f e , and o ther use s  of  the r ive r sys tem , inc l uding 
rec reat ion . In this  s e c t ion , is sues re lated  t o  f ish  and wat e r  qua l i t y  are 
d i s cus sed . 

The change s  in r iver operat ions that l ie behind the impac t s  d i s cus sed here are 
based on BPA ' s  SAM mOd e l ing of  the BC  Hydro sys tem . They wou l d  only oc cur to  
the extent that the BC Hydro sys tem is  operated and cont inue s to be  operated 
as modeled  in SAM . BC  Hydro may choose to  operate  its  sys tem d i f f e rent l y , in 
order t o  pursue i t s  own marke t ing ob j ec t ives and s t ra te g ie s . Without d e t a i l e d  
knowledge of  BC Hydro ' s  operat ional procedures ( which  was no t ava i l ab le ) ,  i t  
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i s  impo s s ib l e  to  pred i c t  with  any c e r tainty thos e  impac t s  on f ishe r ie s  o r  
wat e r  qual i ty due t o  changes  in r iver opera t ions . 

Wat e r  Qual i ty 

Changes in the operat ion o f  large reservo irs  that af f e c t  downs t ream f lows may 
a f f e c t  wate r  qua l ity  p o s i t ive ly o r  nega t ively . Three  aspe c t s  o f  wat e r  qua l i ty 
are mos t  l ik e ly t o  b e  af f e c ted , w i t h  cons e quent e f f e c t s  on a qua t i c  hab i ta t s , 
recreat ion , and water  consump t i on .  The aspe c t s  cons i d e red  are : 

( 1 )  d i s s o lve d  gas concen t rat ions ; 
( 2 )  water  tempe rature ; and 
( 3 )  was te d i lut ion . 

D i s s o lved Gas Concen t rat ions . D i s s o lved gas concentrat ions exceeding 
140 percent  of s a turat ion have b e en recorded b e l ow the Keen l eys ide Darn ( C lark 
1 9 7 7 ) . Con c entrations this  high have been demons t ra t e d  t o  af f e c t  many f i sh 
populat ions adve r s e l y  ( Eb e l  and Raymond 1 9 7 6 ) .  The h i gh d is s o lved gas 
concentrat ions at Keen l eys ide Darn are a t t ributed to the ent rainment of a i r  by 
water  re l eased  f rom the s p i l lway . Reducing the magni tude and durat ion o f  
r e leases at  the s p i l lway may bene f i t  downs t ream f i sh populat ions ( R .  L .  & L .  
Environmental S e rvices  Ltd . 1 9 8 2 ) .  I n te r t ie s c enar i o s  tha t  inc rease the us e 
of  s to rage in the Arrow Lakes Res e rvo i r  and thus dec reas e maximum f low 
r e leases wou l d  p r obab l y  decrease d i s s o lved gas concent rat ions downs t ream o f  
Keenleys ide Darn . The Int e r t ie c a s e s  that appear t o  l ead t o  such changes 
involve e i ther greater Inter t i e  t ransmis s ion l ine capa c i t i e s  or As sured 
De l ivery Con t rac t s . 

D i s s o lved gas concent rat ions have not  been noted  as  a concern a t  the o ther 
Canadian fac i l i t ie s  inc l uded  in this  asses sment . W i th the exce p t ion o f  Duncan 
Darn , a l l  o ther  f a c i l i t ie s  inc l ude power generat ion capab i l i ty ; at tho s e  
hydro e l e c t r i c  f a c i l i t ie s , mos t  wat e r  is  no t norma l l y  r e l eas e d  through the 
s p i l lway . Thus , the l ike l ihood o f  p l ung ing f lows and d is s o lve d  gas prob l ems 
are minimal at these  fac i l i t ie s . 

Wat e r  Temperature . S igni f i can t change s  in wat e r  temperatures are no t 
ant i c ipated f rom imp l ement ing any o f  the s c enar i o s  c ons idered in this  
ass e s sment . The large vo l ume s and surface areas o f  the maj o r  r e s e rvo i rs t o  a 
large extent con t r o l  downs tream the rmal pat terns . 

P o l l utant Concent rat ions . Reduc t ion in f l ow releases  a t  Keenl eys ide could  
inc rease concentrat ions  o f  po l lutan t s  in the C o l umb ia R iver downs tream o f  the 
pulp mi l l  d i s charge at  Cas t legar and the sme l t e r  a t  Tra i l  ( MOE  1 9 7 9 ) . Median 
l ow f lows f o r  a l l s c enari o s  are s igni f i cant l y  grea t e r  than the normal minimum 
f lows curren t ly experienced ; theref o r e , was t e  d i l ut ion s houl d b e  s imilar  t o  
t h o s e  presen t l y  experienced . Minimum l ow f l ow r e l eas e s  a t  Keen l eys ide  Darn are 
approxima t e ly the same as the 5 , 000 c f s  val ue c laimed by MOE ( 1 9 7 9 )  t o  b e  the 
cur r ent  minimum . I t  can b e  concluded that the concentra t ion o f  pol l utan t s  in  
the  C o l umbia R iver wou l d  n o t  b e  s ignif ican t ly af f e c ted  by changes in p o l icy  or  
Inte r t ie capac i ty .  
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Channe l S tab i l i ty 

The channe l s t ructure o f  the C o l umb ia R iver and the downs t ream port ions o f  the 
Koo tenay R iver in Canada are large ly contro l l ed  by exi s t ing con s t ra in t s . The 
f ree l owing s e c t ion of the Co lumb ia R ive r f rom Keenl eys ide Darn to the 
internat ional border  l ie s  be tween h igh banks ( H o l land 1 9 76 ) and is  unab l e  to 
change i t s  course s i gn i f i cantly . 

The Peace R ive r i s  s t i l l  adj us t ing to i t s  new regulated f l ow reg ime ( C hurch 
and Rood 1 98 2 ) .  Thi s  adjus tment is  due to  the c reat ion and opera t i on of the 
Wi l l is ton Res e rvo i r . I t  is  unl ikely , in l ight o f  the ongo ing adjus tmen t s , 
that the minor changes in opera t ions resul t ing f rom Inte r t i e  p o l icy  o r  
capa c i ty changes would be  no t i ceab l e . 

Some conce rn has been expres sed that regulat ion o f  the Columb ia R ive r 
downs t ream o f  the Reve l s toke Darn has changed the r iver channe l ,  impai r ing the 
wat e r  t ransport  o f  l og bund l e s  to  the Arrow Lakes Reservo i r .  Some increase in 
s e d iment depo s i t ion downs t ream o f  Reve l s t oke Darn has been reco rded , and BCHPA 
( 1 980 ) has taken s teps to remove the accumulat ion . The pos s ib l e  e f f e c t  o f  
Inte r t i e  p o l i cy o r  capac i ty changes on t h i s  concern canno t b e  as s e s sed  w i t h  
the ava i lab le  info rma t i on .  

Wat e r  Supply 

The C i ty o f  Cas t l egar ob tains s ome o f  i t s  water  supply  f rom the Arrow Lakes 
Reservo i r . S ince this in take is  des igned t o  operate a t  the minimum re s e rvo i r  
operat ing leve l , and the minimum e l evat ions mod e l ed i n  a l l  s c enarlOS  are 
neve r l ower than the minimum operat ing l eve l , there shoul d be  no p rob l em with  
the  water  supply . 

Impa c t  on Peace R iver I c e  

Changes in t h e  pat t e rn o f  f l ows f rom Peace R iver darns may af f e c t  the f o rmat ion 
and breakup o f  i ce on the Peace River . In  the pas t , i c e  j ams on the Peace 
Rive r have o c cas i onal ly led  to  l o cal  f l ood ing dur ing wint e r , and to  l o ca l  
damage to  s hore  property due t o  the l i f t ing and ground ing o f  i c e  s labs that 
are up to  1 5  f e e t  thick . The pr imary concern o f  inves tigators  o f  the Peace 
R ive r i c e  p rob l ems has been to  iden t i fy "exi s t ing and p o t en t ial  hazards to  
l if e  and property  that are  the  resul ts  o f  ice  cond i t ions on the l owe r Peace 
R iver"  ( B CHPA 1 9 75 ) .  BCHPA has been a t temp t ing to  "determine the prac t i cal  
l im i t s  o f  operat ion"  o f  Peace  R ive r power genera t ion fac i l i t ie s  " that wi l l  
no t amp l i f y  the e f f e c t s  o f  i c e  jamming on r iver s tages " downs t ream .  

Examinat ion o f  the cumulat ive d i s t r ibut ion curves f o r  each s c enario  shows that  
power f l ows f rom the Peace  Canyon fac i l i t y  wi l l ,  on average , cont inue dropp ing 
throughout the i ce b reak-up per iod even if there are s ome increases in f l ow 
r e l a t ive t o  the base case . Flow increase s  due to  unregulated  runof f  
downs t ream o f  the powe r fac i l i t ie s  wi l l  cont inue to  b e  the dominant me chan i sm 
in the b reak-up o f  the i ce sheet  in a l l  reaches . The increases in f lows 
dur ing March or Apr i l  relat ive to  the base case w i l l  cause eros ion of the i c e  
she e t  a t  t h e  i ce f ront in t h e  upper  reach o f  the r iver . Howeve r ,  the s e  
increases a r e  rela t ive ly  sma l l  when compared to  t h e  f low changes i n i t iated b y  
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the BCHPA during the 1 98 2  f ie ld t e s t s , the e f f e c t s  would be sub s tant ia l l y  
l e s s , n o  adver s e  impa c t s  would  be expe c ted . 

B r i t i s h  Co lumb ia Fis h  

In B r i t i sh Co lumb ia , impac t s  o f  Int e r t ie d e c i s ions o n  anadromous f is h  are not 
a maj o r  is sue . I t  has b een almo s t  hal f  a c entury s ince the cons t ruc t ion of  
Grand Coulee dam cut o f f  the Canadian reaches  of the Co lumb ia River f rom the 
migrat ions of  anadromous f i s h .  The Peace R ive r ,  whi c h  eventua l ly emp t i e s  into 
the Arc t ie Sea , i s  also  not a hab i tat  f o r  anadromous f i s h .  On the o ther  hand , 
both  r iver bas ins have important res ident f ish s to cks , which  p o t ent i a l l y  coul d 
be af f e c ted by changes in reservo i r  l eve l s  o r  downs tream f l ows . 

Impl icat ions of In t e r t i e  Pol icy o r  Capa c i ty Changes on F i s he r i e s  Res ources .  
Increased f l uc tuat ions in wat e r  l eve l wi thin reservo irs  and change s in f l ow 
regulat ion b e l ow rese rvo i r s  can have impl icat ions for  f i s h  and f i s h  hab i tat . 
The f o l l owing s e c t ion summarizes  po ten t ial  impac ts  on the aqua t i c  envi ronment 
resul t ing f rom changes in Int e r t i e  po l icy or  capac i t y . 

Peace River Sys tem 

Wi l l is ton Lake : Po tential  f isheries  c oncerns resul t ing f r om a change in 
r iver operat ions inc lude : 

reduc t ions in s pawning hab itat  through i s o l a t ion f rom t r ibutary 
spawning grounds or  exposure of  s horel ine ; 
expo sure of  l i t t o ral zone ( highly produc t ive s hal low areas o f  t he 
res e rvo i r )  r e s ul t ing in reduc t i on of  plankton and aqua t i c  
inve rteb rate s ; 
reduc t ion of  rearing hab i tat ; 
gas supersatura t ion due to  inc reased s p i l lage ; and 
s i l ta t ion of s pawning hab i tat . 

An inc reas e in Int e r t i e  capa c i ty has the greates t impa c t s  on aqua t i c  
resources .  Thes e  change s  may reduce summe r  rear ing and s pawning hab i tat for  
kokane e ,  lake whitef i sh , mountain whitef i s h , peamouth and redshine rs . The 
poten t ial  impact  of these  kinds of a l t e rat ions in the seasonal s c hedule of 
e l evat i ons is expected  to be sma l l  because f is h  rearing and l i t toral-zone 
spawning hab i tat is a l r eady l imited  by the s easonal change s  in re s e rvo ir  
e leva t i on .  Relat ive ly  sma l l  changes in thes e  fac tors  wi l l  have r e l a t ive ly  
sma l l  impac t s  on  the  f i sh populat ions ( see  Tab l e  4 . 2 . 16 ) .  

Formula al locat ion opt i ons have the greate s t  potent ial f o r  impac t .  They tend 
to  cause decrease s  in s p r ing/ summer median reservo i r  e l evat ions , inc rease s  ln 
s p r ing median f l ows and de c rease s  in f a l l  median f l ows in al l t e s t  year s . 
Thi s  would reduce s p r ing-spawning hab i tat in res ervo i r s , increas e 
spring-spawning hab i tat  down s t ream of  the dams , decrease fal l-spawning hab itat  
and decrease wat e r  cover over incubat ing eggs laid  during the  fal l .  Thes e  
impa c t s  are n o t  l ikely  t o  p o s e  a maj or  concern t o  r e s i dent f i s h  populat ions 
for two reasons : ( 1 )  the dec rea s e s  in e l evat ion of Wi l l i s ton Res e rvo i r  are 
minor compared to the s easonal change in e l evat ion of  30 ft that p r e s ently  
exi s t s ;  and ( 2 )  the  change s  in f l ow f roITI t he W . C .  Benne t t  Dam resul t in a 
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nar rower range o f  f l ows over a s eason and , there f o r e , a mo re s tab l e  hab i ta t . 
Peace Canyon Rese rvo i r  and Peace R ive r :  P r e d i c t e d  c hanges are  s o  s l i ght  that 
impac t s  of  any magni tude on f ishe ries  are no t ant ic ipa ted . 

Columb ia River Sys tem 

P o t ent ial e f f e c t s  on f i s he r i e s , resul t ing f rom changes  in the opera t i ons in 
the Canadian reache s of the Columb ia Rive r ,  a r i s e  f rom f luc tua t ions in 
r e s e rvo ir  wat e r  l eve l s  and change s  in downs tream f l ows ( see  Tab le  4 . 2 . 1 7 ) .  
The areas of  concern inc l ude Koocanusa , Duncan , Kootenay , M i ca , Reve 1 s toke , 
and Arrow Reservo i r s , and the Koo tenay and Duncan Rive r s . The var iab l e  tha t  
resu l t  in the mos t  impac t f o r  f i s h  i s  Inte r t ie capac i ty .  The Maximum capa c i t y  
o p t ion tends to  have t h e  larges t  e f f ec t s  o f  the four Inte r t i e  capa c i ty o p t ions . 

In  the Koocanusa Reservo i r  ( Libby Dam ) ext reme f l uc tuat ions in wa ter  l eve l 
presently o c cur b e tween summer  and wint er . Thi s  has resul t e d  in l ow 
produc t ivi ty wi thin the reservo i r ,  therefore addi t ional potent ial impac t s  due 
to the propos e d  Intert ie  p o l i cy or capac i ty change s  are exp e c t e d  to  b e  
ins ign i f i cant . 

Change s in f l ow f rom Libby Dam in the Koo tenay R iver due to  the var ious cas e s  
a r e  r e l at ive ly sma l l  and are n o t  l ike ly  to  have s igni f icant impac t o n  the 
res ident f i s h  popul a t i ons o f  Koo t enay Rive r . 

Inter t i e  capac i ty has the great e s t e f f e c t  on the wat e r  surface  e l evat ions o f  
McNaughton Lake and on f l ows f r om t h e  M i c a  Dam . Maximum capa c i ty appears t o  
have t h e  larges t  e f f e c t  o f  the four Int e r t ie capac i ty o p t ions . Changed f l ows 
f rom Mica Dam are the mo s t  c ommon e f f e c t , rather than changed e levat ions of 
McNaughton Lake . The impac t o f  changing f l ows is l es s ened b e cause Mica  
d i s c harges d i r e c t ly  into  Reve 1 s toke Rese rvo i r  p o t en t i a l  impac t s  are there fore  
j udged to  b e  ins i gn i f i can t . 

Change s  in wat e r  l eve l s  in the Duncan Reservo ir  are not  exp e c t ed t o  af fec t  
s pawning hab i tat f o r  s p r ing and fal l s pawners  b ecause the wat e r  l eve l s  al ready 
change by 70  f t . in a s e a s on . changes in f l ow may have impac t on the rearing 
and s pawning hab i tat  of  the Gerrard rainbow t rout and kokaneed  s t o c k s , but the 
impac t is  cons idered t o  be sma l l  in relat ion to  the impa c t s  of the pre s ent 
s easonal change s  in f l ow .  

Arrow Lakes r e s e rvo i r  i s  l ocated  in mountainous te rrain and has cons iderab l e  
drawndown . P o s t  impoundment f l ooding reduced tr ibutary s pawn ing hab i tat by 
approximately 30  percent and e l iminated  the p roduc t ive l i t t o ra l  area of  the 
lake ( Mini s t ry of  Environment ,  1 984 ) .  S ince  impoundment , s to c ks o f  kokanee ,  
rainbow trout , and D o l l y  Varden char  have dec l ined sub s tant ial ly . As for  the 
Duncan Dam , a l l  o f  the cases that inc l ude the maximum capac i ty o p t ion 
aggravate  this  s i tuat ion , making the m i t igat ion measures  proposed f o r  the 
Columb ia Treaty P r o j e c t s  even more nece s sary for Arrow Lakes  in order  to 
maintain exis t ing s tocks . 

(VS6-PG-1849 Z )  
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Tabl e 4 . 2 . 1 6  

C H A N G E S  TO  F L OW AND WAT E R  SURFAC E E L EVAT I O N S  O F  DAMS AND STORAGE R E S E RV O I R S  O F  T H E  P EAC E R I V E R  

W i l l i s ton Res ervo i r  

W i l l i am Bennett Dam 

A .  E f fect s Intert i e  Capac i ty C hanges II 

D C  Upgrade  1 ) 

2 )  

Th i rd ACICOTP 1 ) 

2 )  

Max i mum 1 ) 

2 )  

N o  s i g n i f i c ant d i f f e r e n c e s  i n  

me d i am e l evat i on s . M i n i mum 

e l evat i on s  1 - 3 f t . l owe r i n  

1 98 8 . 

No s i g n i f i ca n t  change  i n  f l ows . 

No s i gn i f i ca n t  d i f f er e n c e s  i n  

max i mum e l evat i on s . M i n i mum 

me d i an e l eva t i on s  reached  

soon e r  than  b a s e  case  a n d  reach  

ma x i mum l ev e l s 1 month  l at e r . 

M i n i mum l ev e l s 1 - 3 f t . l ower i n  

1 988 . 2-7 f t . l ower i n  1 9 98 . 

1 0 - 1 3% i nc re a s e  i n  May a n d  9-2 8% 

d e c r e a s e  i n  Oct . -Nov . me d i an 

f l ows . 

Me d i an e l eva t i on 1 - 2 f t . l ower 

i n  Apr . -J u n . The rate  a t  wh i ch 

a n n u a l  m i n i mum i s  reached i s  

f a s t e r  a n d  t h e  annual  peak 

s l owe r ( 4- 6  f t .  l owe r i n  

Oc t . ) .  M i n i mum e l evat i on i s  

c on s i s t a n t l y  l owe r i n  a l l yea r s  

by 2 - 9  f t  . .  Max i mum d i f f e r e n c e  

i n  1 998 . 

9- 34% d e c r e a s e  i n  Oct . -Dec . 

me d i an f l ows a n d  2 6- 3 1 %  

i n c e a s e  i n  May me d i an f l ows . 

B .  Impacts of Formu l a  Al l ocat i on Opt i on s � I  

P ro p o s e d  Pol i cy 1 ) 

2 )  

N o  s i gn i f i ca n t  d i f f e r e n c e s  i n  

me d i an or max i mum e l evat i on s .  

M i n i mum e l eva t i on s  1 - 3  ft . 

l owe r i n  1 988 . 2 - 3  ft l owe r i n  

1 998 a n d  Jan . -Ma rch 2 0 0 3 . 

No s i g n i f i c a n t  d i f f e rences  i n  

me d i an f l ows . 

4 . 2 . 4-6 

Peace R i ver C anyon 

No s i g n i f i c a n t  c h a n g e s  i n  f l ow s .  

1 0 - 1 5% i n c r e a s e  i n  May a n d  0 - 2 7% 

d e c r e a s e  i n  O c t . -D e c . me d i an f l ows . 

9- 3 4% dec r e a s e  i n  Oct . -Dec . 

me d i an f l ows a n d  2 6 - 3 1 %  

i nc e a s e  i n  May me d i an f l ows . 

No s i gn i f i c ant d i f f e r e n c e s  i n  

f l ow s .  



HyC ro- F i r s t  1 ) 

2 )  

Ta b l e  4 . 2 . 1 6  ( C o n t i n u e d )  

W i l l i s t on R e s e rvo i r  

W i l l i am Benne tt D am 

No s i g n i f i c ant  d i f f e r e n c e  i n  

med i an a n d  max i mum e l evat i on s . 

M i n i mum r e s e rvo i r  el evat i on s  

are  2 - 3  ft . l ower i n  w i n t e r  

mon t h s . 

N o  s i gn i f i c a n t  d i f fe rences  i n  

med i an f l ows . 

C .  E f f e c t s  of L ong-T e rm F i rm C o n t rac t s  Opt i on s  11 

F e d e r a l  Market i n g  1 ) 

2 )  

A s s u r e d  D e l i v ery 1 ) 

2 )  

N o  s i gn i f i c a n t  c h a n g e s  i n  

med i a n o r  max i mum r e s e rv o i r  

e l evat i o n s .  Sma l l ampl i t u d e  

( 1 - 2 ft . )  d i f f e re n c e s  i n  

m i n i mum el evat i o n w i t h  n o  

obv i ou s  t r e n d  w i t h  t i me . 

2 - 5  ft . l ower e l evat i on s  

Jan . -Ap r .  2 0 0 3 . 

N o  s i g n i f i c a n t  c h a n g e s  i n  

med i an f l ows . 

N o  s i g n i f i c a n t  c h a n g e s  i n  

me d i a n  o r  max i mum r e s ervo i r  

e l evat i o n s .  Sma l l  amp l i t u d e  

( 1 - 2 ft . )  d i f f e r e n c e s  i n  

m i n i mum el ev a t i on w i t h  n o  

obv i ou s  t r e n d  wi th  t i me . 

E l evat i on s  1 - 6 f t . l ower 

t h roughout  2 0 0 3 . 

1 2 - 1 9% i n c re a s e  i n  me d i an May 

f l ows and 4 - 1 8% dec r e a s e d  i n  

me d i an Nov . f l ows i n  a l l  years . 

Peace  R i v e r  C a n yo n  

N o  s i g n i f i c a n t  d i f f e r e n c e s  i n  

f l ows . 

N o  s i g n i f i c ant  c h a n g e s  i n  

med i an f l ows . 

1 3 - 1 9% i n c r e a s e  i n  May f l ows a n d  

0 - 1 8% d e c r e a s e  i n  N o v . - D e c . med i an 

f l ows i n  a l l ye a r s . 

11 The i mpac t s  des c r i be d  r e f l ec t  t h e  c h a n g e  f rom a b a s e  c a s e ,  c on s i s t i n g of P r o p o s e d  Formu l a  

A l l ocat i on O pt i on ,  E x i s t i n g C a p a c i ty ,  a n d  A s s u r e d  D e l i ve ry o f  a l t e r n a t i v e I n t e r t i e  capa c i t i e s .  

ZI The i mp a c t s  de s c r i b e d  r e f e 1 c t  t h e  c h a n g e  f rom t h e  P r e - l A P  F o rmu l a  A l l o c a t i on O p t i on a t  

E X i s t i n g c a pac i ty a n d  E x i s t i n g C o n t r a c t s  o f  a l t e r n a t i v e F o rmu l a  Al l oc at i on s  O pt i o n s .  

11 The i mpac t s  d e s c r i b e d  ref l ec t  t h e  c h a n g e  f rom a b a s e  c a s e ,  c o n s i s t i n g  o f  t h e  P r o p o s e d  F o rmu l a  

Al l oc at i on O pt i o n ,  Max i mum C a pa c i ty a n d  E x i s t i n g C o n t r ac t s , f o r  a 1 t enat i v e  l on g - t em f i rm 

contract  c o n d i t i on s .  

( VS6-PG- 1 845Z)  
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Tabl e 4 . 2 . 1 7  

I MPACTS ON F LOWS AND WAT E R  SURFACE E L EVAT I ONS O F  DAMS AND STORAGE R E SERVO I R S  I N  T H E  C O LUMB I A  R I V E R  SYSTEM I N  CANADA 

A .  E f f e c t s  o f  I n t e rt i e Capa c i t y C h anges 11 

� 

I\J 
� 
I 

OJ 

Opt i on L i bby Mi ca A r row 

DC  
Upgrade 

Thi  rd 
ACICO T P  

Max i mum 

No c h a n g e . 

No c h a n g e . 

No c h an g e . 

No s i gn i f i c a n t  
d i f f e re n c e s  i n  med i an ,  
m i n i mum , o r  max i mum 
e l evat i o n s  and f l ows . 

No s i gn i f i c a n t  
d i f fe re n c e s  i n  med i a n ,  
m i n i mum , o r  max i mum 
el evat i o n s  and f l ows . 

No s i g n i f i c a n t  
d i f fe re n c e s  i n  med i an ,  
m i n i mum , o r  max i mum 
el evat i o n s  and  f l ows . 

No s i gn i f i c a n t  d i f f e re n c e s  
i n  med i an ,  m i n i mum , o r  
max i mum el eva t i o n s  a n d  
f l ows . 

No s i gn i f i c a n t  d i f f e re n c e s  
i n  med i a n ,  m i n i mum , o r  
max i mum e l eva t i o n s  a n d  
f l ows . 

No s i gn i f i c a n t  d i f f e re n c e s  
i n  med i an ,  m i n i mum , o r  
max i mum el evat i o n s  and 
f l ows . 

D u n can 

1 )  No s i gn i f i c a n t  
c h anges  i n  me d i an ,  
m i n i mum , o r  max i mum 
e l eva t i o n s . 

2 )  Med i a n f l ows 
d e c reased i n  May 1 993 . 

1 )  No s i gn i f i c a n t  
c h a n g e s  i n  med i an ,  
m i n i mum , o r  max i mum 
e l e v a t i o n s . 

2 )  Med i an f l  ows 
d e c reased  i n  May 1 993 . 

1 )  No s i gn i f i c a n t  
c h a n g e s  i n  med i an ,  
m i n i mum , o r  max i mum 
e l e v a t i o n s . 

2 )  Med i an f l  ows 
d e c reased by 1 0% i n  
May 1 993 and 2 0 0 3 . 

B .  Impa c t s  o f  F o rmu l a Al l o c a t i o n O p t i o n s  ZI 

Opt i on .  L i b by Mi ca ______ __ ___ _ ___ ---.ArX'QW Duncan 
P ro p o s e d  No  s i gn i f i c a n t  d i f f e r e n c e s  No s i gn i f i c a n t  d i f f e r- No s i gn i f i c a n t  No s i gn i f i c a n t  d i f f e r-
Pol i cy i n  med i an ,  m i n i mum , o r  e n c e s  i n  med i an ,  m i n i mum , c h a n g e s  i n  me d i an ,  e n c e s  i n  me d i an ,  

Hyd ro 
F i  r s t  

max i mum el evat i o n s  and o r  max i mum e l e v a t i on s . m i n i mum , and max i mum m i n i mum , and  max i mum 
f l ows . No c h ange  i n  med i an el eva t i o n s  and f l ows . e l e v a t i o n s  a n d  f l ows . 

f l ows . 

1 )  No c h a n g e  i n  el eva t i on s . 

2 )  1 1 % med i an f l ow i n c re a s e  
i n  O c t . 1 988 ; 1 0% med i an 
f l ow d e c r e a s e  i n  Nov . 88 . 

No C h a n g e . 1 )  Med i an el evat i o n s  
l owe r i n  Nov . a n d  D e c . 
1 988 by 0 . 3  to 0 . 7  f t . 
wh i l e  m i n i mum and  max i mum 
el evat i o n s  d e c rease  4 . 9  
and 1 1 . 3 f t . a n d  0 . 9  t o  
2 . 7  f t . ,  r e s p e c t i v e l y .  

2 )  No s i g n i f i c a n t  d i f f e r
e n c e s  i n  med i an ,  m i n i mum 
and max i mum f l ow .  

1 )  D e c rease i n  ml n l mum , 
med i an ,  and  max i mu m  
el e v a t i o n s  i n  Nov . to  
J an . 1 988 by 9 . 3  t o  
1 6 . 3  f t . , 1 . 2 to  
3 . 6  f t . ,  and  0 . 1  t o  
0 . 5  f t , r e s p e c t i v e l y .  

2 )  Med i an and m l n l mum 
f l ows i n c reased  O c t  
1 988 t h e n  d e c reased  
Nov-Feb  1 988 . 

Cora  L i n n  

No change . 

No c h a n ge . 

No change . 

C o ra L i n n  
No C h ange 

1 )  No change i n  
e l eva t i o n s .  

2 )  20% i n c rease i n  med i an 
f l ow i n  O c t  1 988 . 
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Tabl e 4 . 2 . 1 7  ( C o n t i n u e d ) 

C .  E f f e c t s  o f  L o n g-Te rm F i rm C o n t ra c t  O p t i o n s }1 

Qpt i on Li bby 
F e d e ral 1 )  No change i n  el eva t i o n s . 
Ma r k e t i n g 

A s s u re d  
D e l i v e ry 

2 )  D e c rea s e d  med i a n f l ows 
O c t , Nov 1 988 , 1 9 93 ; 
i n c re a s e d  med i a n f l ows May , 
J u n e  1 988 . 

1 )  Med i an el eva t i o n s  
i n c re a s e d  N o v  1 988 . Max i mum 
e l e v a t i o n s  i n c re a s e d  J a n -A p r  
1 988 . 

2 )  1 0% med i a n f l ow d e c re a s e  
i n  O c t  1 988 ; 8 - 1 0% med i a n 
f l ow i n c re a s e  i n  Sept , O c t  
1 993 , 1 9 98 , 2 0 0 3  

M i ca 
No C h a n g e . 

1 )  I n c re a s e s  o f  3 t o  
5 f t  i n  1 988 J a n-A p r  a n d  
J u n e  ( 5  f t ) .  Med i a n 
el e va t i o n s  3 t o  5 f t  
d e c re a s e  i n  1 998 N o v  a n d  
D e c  m i n i mum el e v a t i o n s . 

2 )  Med i a n f l ows d e c re a s e d  
by  1 6% i n  J a n  1 988 , 
i n c re a s e d  by 1 6% i n  
J u l y 1 988 . 

A r row 
1 )  Med i a n el evat i o n 
d e c re a s e s  mo re s l owl y i n  
O c t - F e b  1 988 , rema i n i n g 
4 f t .  above  b a s e  c a s e  
med i an .  D e c rease o f  
3 . 8  f t . i n  A p r i l 88 
max i mum e l ev a t i o n s  a n d  
i n c r e a s e  o f  3 . 8  f t . i n  
D e c  1 9 93 m i n i mum 
e l e v a t i o n s .  No o t h e r  
s i g n i f i c a n t  d i f f e re n c e s . 

2 )  Med i a n f l ows d e c r e a s e d  
i n  Nov , D e c  1 988 a n d  
i n c re a s e d  F e b  to  e a r l y 
A p r i l  1 988 . M i n i mum f l ow 
i n c re a s e d  by 87% i n  J a n 
1 988 . 

1 )  Med i a n el e v a t i o n 
d e c reases  more  s l owl y i n  
O c t- F e b  1 988 , remai n i n g 
2 ) 4  f t  above t h e  b a s e  
c a s e  med i a n .  D e c r e a s e  o f  
3 . 8  f t  i n  A p r  1 988 max i m um 
e l eva t i o n s  a n d  i n c r e a s e  o f  
3 . 8  f t  i n  D e c  1 9 93  m i n i 
mum e l eva t i o n s .  No o t h e r  
s i g n i f i c a n t  d i f f e r e n c e s . 

2 )  Med i a n f l ows d e c reased  
i n  Nov-Dec  1 988 and  
i n c r e a s e d  F e b  e a r l y A p r  
1 988 . Mi n i m um f l ow 
i n c re a s e d  by 87% i n  
J a n  1 988 . 

--_Q�r} 
1 )  M i n i mum e l e v a t i o n s  
d e c rease t a s t e r  i n  
O c t- F e b  1 988 . Al s o  
l ower m i n i mum el e v a
t i o n s  A u g- S e p t  1 988 
( 4 . 4-6 f t )  and S e p t  
1 993  ( 5 . 8  f t )  . 

2 )  Med i a n f l ows 
i n c r e a s e d  by 1 0% 
O c t .  1 988 . M i n i mum 
f l ows d e c reased  by 35% 
a n d  42% i n  Nov . 1 988 
and D e c . 2 0 0 3 , 
r e s p e c t i v e l y .  

1 )  Mi n i mum e l eva t i o n s  
d e c rease fa s t e r  i n  O c t 
F e b  1 988 . Al s o  l owe r 
m i n i mum e l evat i o n s  
Aug-Sept  1 988 ( 4 . 4 -
6 f t )  a n d  S e p t  1 99 3  
( 5 . 8 t t l  a l s o  d e c reased  
el eva t i o n s  i n  S e p t  and  
Nov 1 998 . 

2 )  Med i a n f l ow s  
d e c r e a s e d  i n  Nov 1 988 
a n d  1 9 9 3  a n d  Mar 1 9 93 ; 
i n c re a s e d  i n  O c t  a n d  
J u n e  , 988 a n d  D e c  2 0 0 3 ; 
i n c r e a s e d  i n  J a n 1 9 9 3 . 
Max i mu m  f l ow d e c reased  
i n  Nov 1 988 . 

Cora L i n n  
1 )  N o  c h a n g e  i n  
e l eva t i o n s .  

2 )  1 0% d e c r e a s e  a n d  
i n c rease  i n  Med i a n 
f l ows i n  Nov 1 988 a n d  
S e p t  1 993 , r e s p e c t i v e l y .  

2 )  Med i a n f l ows 
i n c r e a s e d  by 1 0% 
O c t .  1 988 . M i n i mum 
f l ows d e c r e a s e d  by 3 5% 
a n d  42% i n  Nov . 1 988 
ii n d  D e c . 2 0 0 3 , 
r e s p e c t i v e l y .  

1 )  No  c h a n g e  i n  
e l eva t i o n s .  

2 )  1 1 % d e c r e a s e  i n  
med i a n f l ow i n  Nov  1 988 . 

11 T h e  i mp a c t s  d e s c r i bed  r e f l e c t  t h e  c h a n g e  f rom a b a s e  c a s e ,  c o n s i s t i n g o f  P ro p o s e d  F o rm u l a A l l o c a t i o n O p t i o n ,  E x i s t i n g  C a p a c i t y ,  a n d  A s s u r e d  D e l i v e r y  
o f  al t e rn a t i v e I n t e rt i e  c a pac i t i e s .  

21 T h e  i mpac t s  d e s c r i bed  re f l e c t  t h e  c h a n g e  f rom t h e  P re- l A P  F o r mu l a Al l o c a t i o n Op t i o n at  E x i s t i n g l n t e r t i e  c a p a c i t y a n d  Ex i s t i n g  C o n t ra c t s  o f  
al t e rn a t i v e F o rmu l a Al l o c a t i on Op t i o n s . 

}I T h e  i mp a c t s  d e s c r i b e d  refl e c t  t h e  c h a n ge f rom a b a s e  c as e , c o n s i s t i n g o f  t h e  P r o p o s ed F o rm u l a Al l o c a t i o n  O p t i o n , Max i m um c a p a c i t y a n d  E x i s t i n g  
Co n t rac t s , fo r al t e r n a t i v e l o n g- t e rm f i rm c o n t r a c t  c o n d i t i on s .  
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4 . 2 . 5  VEGETAT ION AND WILDLIFE 

Thi s  s e c t ion add r e s s e s  the r e l a t ionship be tween c hange s  in hydroe l e c t r i c  
opera t ions resul t ing f rom I n t e r t i e  dec i s ions and po ten t i a l  e f f e c t s  on 
vege tat ion and w i l d l i f e . 

Reservo ir  wat e r  f l uc tua t ion can affec t wi l d l ife , b o t h  d i r e c t l y  and 
indire c t l y ,  through the t iming , durat ion , and amount of re leas e . 
Proposed  Inter t ie-re 1ated changes to  sys tem operat ions may r e s u l t  in 
inc reases  in f l uc tuat ions re lat ive to exis t ing s ys tem ope rat ions . 
Howeve r ,  al l rese rvo i r  opera t i ons  wil l  always remain wi thin the 
operat ional cons t raints  set  by the operat ing agen c i e s  and the phys i c a l  
c hara c t e ri s t i c s  of the dams . 

The great e s t  e f f e c t  on w i l d l i f e  of  r e s e rvo i r  wat e r  l eve l f luc tua t i ons , in 
the Columb ia River and Peace R iver sys tems , i s  through e f f e c t s  on 
wi l d l i f e  hab i ta t . Thi s  can o c cur in three ways . F i r s t ,  any e f f e c t s  on 
prey or browse s p e c i e s  of  p l ants  or anima l s  wi l l  have a corres pond ing 
e f f e c t  on wi l d l i f e  s pe c ie s . For examp l e ,  wat e r  l eve l f luc tua t ions can 
af f e c t  shore l ine vege ta t ion , whi c h  may in turn a f f e c t  deer  and e l k  
dependent o n  r iparian b rows e , sma l l e r  mammal s  and b irds dependen t on 
aqua t i c  ins e c t s  or o ther r iparian invertebra t e s , wat e rfowl dependent on 
aqua t i c  vege tat i on or inve rtebrate s  f o r  f o od , and mammal s  and b irds 
dependent on f i s h  for food . Thi s  e f f e c t  i s  e s pe c ia l ly impor tant i f  
vege tat ion i s  damage d  a t  a c r i t i c a l  t ime of  the year , s u c h  as when d e e r  
and e l k  need i t  f o r  win t e r  f ood o r  wat e rf owl n e e d  i t  f o r  s he l t e r  o r  
nes t ing . 

S e c ond , e ros ion of  i s lands would decrease hab i tat  used f o r  b ird nes t ing 
and deer  fawning , and a l so d e c rease the amount of  s ho re l ine used  by 
rep t i l e s  for laying eggs . Thi s  is mos t  s igni f icant on sma l l  i s lands 
whe re such  areas might be  in short  s upp l y . 

Thi rd , during l ow wat e r  periods , land b ridges  may be  formed to r lve r 
i s lands al lowing predators easy a c c e s s  to hab i ta t  tha t  wou l d  o the rwis e  be  
i s o lated . Thi s  i s  of  concern a few months out  o f  the year when nes t ing 
and fawning is taking p lace , or when migra t o ry b i rds  use the i s lands as 
res t ing p laces . However ,  e f f e c t s  can be  l ong- t e rm if sub s tant ial  
predat ion oc curs during the  b reed ing s eason s . 

Changes in hydro operat ions could aff e c t  veg e tat ion along s ho re l ine s , on 
i s lands , and in the drawdown zone , but the s e  changes  are expe c ted  to be 
ins i gnif i cant and wi thin r e s e rvo i r  opera t i ons c ons t raints .  The re f o re , 
the impac t s  of  Int e r t i e  d e c i s ions on hydro e l e c t r i c  operat ions are not  
expected  to resul t in s ignif icant e f f e c t s  on w i l d l i f e  or  vege tat ion . 

Hydro e l e c t r i c  opera t ions may a l s o  have d i r e c t  adver s e  e f f e c t s  on 
w i l d l ife . For exampl e ,  beaver and muskrat can d rown when rapi d l y  r i s ing 
water  inundat e s  the i r  dens ; o r  b ird nes t ing and deer fawning i s lands may 
be f l ooded when young are present ; or do rmant rep t i le s  ( summ e r  or winter )  
may be  af f e c ted  near the low-wat e r  l eve l s . Bank s l oughing caused by 
e ro s ion c oul d des t roy nes t s  of  such s pe c ie s  as swa l l ow and king f i s he r ;  
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rapid l y  dropping wa t e r  l eve l s  could  s t rand and d e s s icate amphib ian egg 
masses . Howeve r ,  the f luc tuat ion changes  due to Inter t i e  dec is ions are 
no t l ik e l y  to d i f f e r  s i gni f i cant l y  f rom current f l uc tuat ions in e i ther 
the i r  d i re c t  o r  ind i r e c t  e f f e c t s  on wi l d l i f e . 

Hydro peaking operat ions may have ve ry l i t t l e  e f f e c t  on s ome w i l d l ife  
specie s . The maj o r i ty of  wi l d l i f e  s p e c i e s  in  British  Columb ia are  
terres t rial , and r e s e rvo irs  provide hab i tat  f o r  only  a narrow range of  
s pe c ie s . Thi s  hab i tat i s  a f f e c ted by  the  extens ive s easona l f l uc tuat ions 
of wa ter  l eve l s  in the drawdown zone . This zone i s  devo id of  p lant cover 
due to f l ooding and s couring by wave s , i c e , and f l oat ing deb r i s . 
Vege ta tion used by wi l d l i f e  does  no t become e s tab l ished in the drawdown 
zones of  the maj o r  Bri t i s h  Columb ia s to rage r e s e rvo i rs . S imi larl y ,  
dry ing out o f  the drawdown zones , together with wave a c t ion ( and i c e  
ac t ion dur ing some seas ons ) ,  s ever e l y  l im i t s  the p roduc t ion o f  benthic 
inve r tebrates  ( Geen , 1 9 74 ) . As a resul t ,  w i l d l i f e  foods are a lmo s t  
nonexis tent i n  the drawdown zone . Also , the tendency f o r  B . C .  r e se rvo irs  
to be large , deep , co l d ,  windy , and s teep-s ided c reates  zones  t hat  are  
no t a t t rac t ive f o r  use  by waterfowl . 

Changes in hydro operat ions could  af f e c t  vegetat ion al ong shore l ines on 
i s lands and in the drawdown zone , but these changes  are expec t ed to  be 
ins ign i f icant , and wi thin res e rvo i r  operat ions cons traint s .  Theref o r e , 
the impa c t s  of  Inter t i e  d e c i s ions on hydro e l e c t r i c  operat ions i s  not 
expected  to resul t in s ignif ic ant e f f e c t s  on w i l d l i f e  o r  vege tat i on . 

In  accordance  wi th the Endangered S p e c i e s  Ac t ( 1 6  U . S . C . 1 5 3 1  e t . s e q . ) ,  
BPA proposal s and a l t e rnatives examined in this  do cument mus t  avo id 
j e opard i z ing the exis t ence  of any endangered o r  threat ened s pe c ie s . On 
O c t ober  2 ,  1 98 6 , Bonnevi l l e  Power Adminis t rat ion ( BPA ) reque s te d  f rom the 
U . S .  Fish and Wi l d l i f e  Servic e  ( US FWS ) ,  a l i s t  of  threatened and 
endange red s pe c i e s  that may be pres ent wi thin the proposed I nt e r t ie 
Deve lopment and Use  pro j e c t  area . The USFWS responded on Novemb e r  1 9 ,  
1 98 6 , to BPA ' s  reques t  and inc luded a l i s t  o f  threatened and endange red  
s pe c i e s . 

Based  on this  l i s t  of  threatened and endange red s p e c ie s , BPA prepared a 
bio l o g i cal  a s s e s sment whi c h  d e t e rmined that the propo s e d  a c t ions are n o t  
l ikely  t o  adve r s e l y  a f f e c t any of  t h e  s pe c ie s  l i s ted as  threatened and / o r  
endange red by t h e  USFWS in t h e  proj e c t  area . Thi s  a s s e s sment has been 
subm i t ted to the Fish and Wild l i f e  S e rvi c e . The i r  concurrence w i th i t s  
conclus ions wil l  b e  n e c e s s ary before  the Admin i s t ra t o r  i ssues  a de c i s i on 
on BPA f irm contrac ts . Further d i s cuss ion o f  iden t i f ied  s pe c i e s  i s  
inc luded i n  the at tached b i o l o g i ca l  a s s e s sment and USFWS l i s t  o f  
threatened and endangered s p e c i e s  ( see  Append ix J ) .  

(VS6-P G- 1 8 24Z ) 
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4 . 3  THERMAL OPERATI ONS 

Overview and Swmna� 

The f ir s t  part  of  Chapter  4 ,  Environmental  Impac t s , examined how I n t e r t i e  
d e c i s ions could  affec t the envi ronment through changes i n  export  s a l e s  
and regional generat ion l eve l s . The next part of  Chapt e r  4 dea l s  with 
the e f f e c t s  of  Inter t ie dec i s ions as they relate t o  the operation of  
hydro e l e c t r i c  fac i l i t i e s  s in c e  changes in hydroe l e c t r i c  sys tem operat ion 
can af f e c t  the envi ronment .  

Thi s  part of  the chap t e r  concerns I n t e r t i e  dec i s ions as  they relate  to  
thermal plan t  opera t i ons in  the  Northwe s t , Cal i f ornia , and the  Inland 
Southwe s t . The cons t ruc t ion and operat ion of thermal power genera t ing 
fac i l i t i e s  can af f e c t  t he environment through c hange s  in consump t ion of  
non-renewab l e  resourc e s , emis s ion of  a i r  p o l lutan t s  f rom operat ing 
thermal p lant s , changes in wat e r  use or damage to f i s h  r e s ources  
connec ted with  p lant c on s t ru c t ion or  operat ion and a l terat ions in 
w i l d l i f e  hab i tat  and ve geta t i on .  The the rmal resources  examined are 
c oal , o i l , and natura l gas and nuc l ear p lan t s . 

S e c t ion 4 . 3 . 1  examines how changes in the deve l o pment  and operat ion o f  
the thermal powe r s ys t em that might resul t f rom Inte r t i e  de c i s ions coul d 
af f e c t  the con s ump t ion of  nonrenewab le  re sourc e s . I t  a l s o  addre s s e s  the 
po tent ial land d i s turbances  that are a s s o c iated  w i t h  the extract ion of 
nonrenewab l e  re sourc e s . 

S e c t ion 4 . 3 . 2  analyzes  the po ten t i a l  e f f e c t s  of  Inte r t i e  dec i s ions on a i r  
qua l i ty due to  change s  in p l an t  opera t ions and cons t ruc t i on .  
S e c t ion 4 . 3 . 3  d i s c us s e s  how change s  in the opera t i on and con s t ru c t ion of  
powe r p lant s  as a r e s u l t  of  Intertie  de c i s ions may af f e c t  wat e r  use and 
supply and f i s h  res ource s . S e c t i on 4 . 3 . 4  c overs thermal p lant impa c t s  on 
vege tat ion and wi l d l i f e .  

(VS6-PG-1 8 6 9 Z ) 
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4 . 3 . 1  LAND USE  AND NONRENEWABLE RESOURCE CONSUMPT I ON 

OVERVI EW AND SUMMARY 

Intertie  dec is ions may af f e c t  b o th the operat ion of exi s t ing powe r p lant s  and 
the cons t ruc t ion of new ones . Thi s  s e c t ion addres s es how changes in the 
deve lopment and opera t ion of  the power sys tem may af f e c t  the consump t ion o f  
nonrenewab l e  resource s  s uch  a s  coal , gas , and o i l , a s  we l l  as the land 
d i s turbance  as s o c iated with the extrac t ion of  these  nonrenewab le  resourc e s . 
S e c t ions 4 . 3 . 1 . 1  through 4 . 3 . 1 . 3  d i s cuss  BPA ' s  f ind ings concern ing these  
e f f e c t s  f o r  the  Pac i f i c  Northwe s t ,  Cal ifornia , and the Inland Southwe s t , 
respec t ive l y .  Sec t ion 4 . 3 . 1 . 4 d i s cuss e s  the s ens i t iv i ty of  the s e  resul t s  to  
the  assumpt ions use d  in the  analys i s  f o r  nonf i rm ra t e s , Cal if o rnia gas  p r i ce s , 
Cal iforn ia Loads , and Pac i f i c  No r t hwes t  Loads . 

In  the PNW and the I SW ,  I n t e r t i e  capac i ty has the large s t  e f f e c t  on the 
consumpt i on of  coal . As  the capa c i ty inc rease s , c oal  genera t ion , consump t ion , 
and the a s s o c iated land d i s turbance  inc rease in the PNW and decrease  in the 
l SW .  Al t e rnat ive formula a l l ocat ion opt ions have almos t no impac t on the 
relative amount s  o f  coal consumed . Bo th  Federal Marke t ing and As s ured 
Del ivery f i rm sales  c ond i t ions genera l l y  reduc e coal  use a t  PNW coal  p l an t s , 
except  for  1 988 with  the exi s t ing lnte r t i e . In  the I S W ,  l e s s  cons i s tent 
change s  in coal  consump t ion o c c ur as f i rm sales condi t ions change . In  
Cal i fornia , inc reas ed  Intert ie  capac i ty re sul t s  in dec reas ed  c onsump t ion of  
gas and o i l .  However , the  us e of  the s e  two fue l s  i s  not  s igni f ican t ly 
a f f e c t e d  by e i ther change s in f o rmula  a l l o c a t ion o p t i ons o r  f irms s a l e s  
condi t ions . 

S ince  Br i t is h  Columb ia re l ie s  s t r i c t l y  on hydro e l e c t r i c  generation f o r  both  
dome s t ic and expo rt  s a l e s , t h i s  region i s  no t expec ted  to  a l te r  i ts 
consump t ion of  nonrenewab l e  r e s ource s  in r e s ponse to Inte r t i e  dec i s ions . Land 
use in B r i t i s h  Columb ia i s  not  expe c ted  to be a l t ered s ignif ican t l y  al though 
this coul d change i f  the propos e d  S i t e  C dam i s  bui l t . 

The analys i s  of  e f f e c t s  o f  Inte r t i e  dec i s ions on land use and nonrenewab l e  
resource  consump t ion i n  t h e  PNW , Cal ifornia , and t h e  l S W  was conf ined t o  tho s e  
p lant s  whc s e  opera t ions were c hanged  by at  l eas t 1 0  aMW r e l a t ive to  the case  
that  assume s the Exi s t ing Inter t ie capac i ty ,  the P re -lAP Formula Al locat ion 
o p t i on ,  and Exis t ing Con t rac t s  in any of  the t e s t  cases  us ed  f o r  compari son 
purpo s e s . 

Resul t s  pres ented  in t h i s  s e c t ion are d e r ived f rom the resul t s  d i s cus s e d  in 
S e c t ion 4 . 1  p e rtaining to  the impac t s  of  Intert ie  dec i s ions on gene rat ion and 
export  sale s . Theref ore , i f  a part i cular case  d i d  n o t  cause coal o r  
combus t ion turbine ( CT )  generat ion to  change i n  the PNW , Cal i fo rnia , or  the 
l SW ,  then t hat  case is not d i s cus s ed in depth  in t h i s  s e c t i on .  

The E I S  s tudi e s  s how tha t , among the variab l e s  cons idered , I n t e r t i e  capac i ty 
woul d have the larges t  e f f e c t  on the net  consump t ion of  o i l  and gas in 1 9 9 3 
( see  Tabl e  4 . 3 . 1 )  as inc reas ed  s a l e s  f rom the PNW d i sp lace the use  o f  o i l  and 
gas f i red  gene rat ion . ( A l l Tab l e s  in t h i s  S e c t ion are  at  the end o f  the 
s e c t ion , beg inning page 4 . 3 . 1-8 , b e c ause  of t he i r  l ength . )  Ne t d e c reases  in 
coal consump t ion a l s o  are proj e c ted  to  oc cur in 1 9 9 3  at the Maximum Capac i ty 
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Int e r t i e  s ize  as inc r eases  in PNW coal  generat ion are o f f s e t  by larger 
dec reas es  in I SW coal  generat ion . 

Variations in the f o rmula a l l o cat ion me thod and f i rm contra c t  c ond i t ions have 
sma l l  impa c t s  on the us e of gas and o i l  f o r  e l e c t r i c i ty generat ion . Af t e r  
1 988 , Federal Marke t ing and As s ured Del ivery f i rm s a l e s  would  general ly l ead 
to dec reas es  in coal consumpt ion in the PNW , and thus dec reas es  coal 
consumpt ion and related land us e for surface coal mining . Decrease s  f o r  
As s ured Del ivery are o f  greate r  magni tude . 

Final ly , in reading Tab l e  4 . 3 . 1  and those  that f o l l o w ,  i t  s hould be no ted  that  
a s ingl e  average MW change in  generat ion r e quires  many tons of coal , whe reas 
it requires many f ewe r barre l s  of  o i l  or b i l l ion cub i c  f e e t  of gas . 
Therefore , large changes in tons o f  coal consumed are e quiva l ent to sma l l  
changes i n  amoun t s  o f  o i l  and gas consumed relat ive t o  changes i n  genera t i on .  
Appendix F contains general data on coal  operat ions in the Pac i f i c  No r thwe s t  
and on o i l  and gas- f i red  generat ion . 

4 . 3 . 1 . 1  E f f e c t s  on Land Use  and Nonrenewabl e  Resource 
Consumption in  the  P a c i f i c  Northwe s t  

Opera t ional e f f e c t s  o f  d i f ferent I n t e r t i e  d e c i s ions i n  the PNW would  be 
l imited  p r ima r i l y  to hydro e l e c t r i c  and coal  p lant s .  Operat ion of  nuc l ear  
fac i l i t ies  probab ly  woul d no t be  a l t ered , a l though c ons t ruc t ion s chedules  
might be  af f e c ted  ( See  S e c t ion 4 . 1  on genera t ion ) .  Nuc l ear  plants are  us ed  as 
basel oad res our c e s  ( i . e . ,  s chedulers a t t empt to operate  them at a c ons tant 
l eve l of output ) s ince  they have low opera t ional c o s t s  and s ince  they cannot 
be b rought on-l ine or  o f f - l ine qui ckl y .  PNW oil  and gas genera t ion woul d 
probab l y  be una f f e c ted  by Int e r t ie de c i s ions , s ince  o i l  and gas uni t s  in the 
PNW are us ed only as backup uni t s  in case o f  emergen c i e s  o r  unexpec ted  l oad 
increas es . The f requency of s uch  ext rao rdinary events  would  no t change w i th 
a l t e rnat ive I n t e r t i e  d e c i s ions . 

The BPA Sys tem Ana l ys is  Mod e l  ( SAM ) was us ed  to pro j ec t  generat ion l evel s  at  
individual coal  p l ant s in the PNW f o r  each  Inter t ie po l i cy / capac i ty case . 
Bas ed on inf ormat ion concerning f ue l  consumpt ion p e r  uni t  o f  e l e c t r i c i ty 
produced , e s t imat e s  were deve l oped o f  the amoun t s  of  coal p ro j e c ted to  b e  
con s umed under  each s t udy case . In  addi t ion , coal  cons umpt ion f igures f o r  
each coal  plant were  us ed t o  deve l o p  e s t imat e s  o f  the numbe r  o f  acres  o f  land 
that woul d be d i s turbed during the mining ope rat ions required to provide this  
fue l ( Se e  Appendix F ) .  

E f f e c t s  of  I n creas ing Inte r t ie Capac i ty 

Tab l e  4 . 3 . 1  p r e s en t s  the p ro j e c t e d  impact  o f  increas e s  in Int e r t ie capac i t y  
f o r  e a c h  f i rm contract  case  o n  c o a l  consump t ion in t h e  PNW . Increased  
Int e r t ie capac i ty would  l ead to  inc rease s  in coal  consumpt ion and r e l at ed land 
d i s turbance  in the PNW regard l e s s  of the cont rac t s cenario  a s s umed . The 
Maximum Capa c i ty Intert ie has the larges t  impac t as  more e l e c t r i c i ty f rom coal 
genera t i on is  exp o r t e d  on the Intert i e  to Cal i fornia . For the DC Upgrade , 
these  impa c t s  tend to  b e  about 5 percent  o f  the coal  consumed under  the 
Exis t ing  Intert i e  s iz e , or about 400 , 000 to  800 , 000 tons o f  coal annua l l y .  
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For Maximum Capac i ty ,  impac t s  are about twi c e  as much and range up to  
1 . 8  mi l l ion tons of  coal annua l l y ,  o r  about 11  percent o f  t o ta l  coal 
consumpt ion p ro j e c t ed for the Exi s t ing Inte r t i e  s i z e . 

Ef f e c t � of  Formula A l locat ion Opt ions 

Tab le�  4 . 3 . 2  and 4 . 3 . 3  s how the e f f e c t s  of a l te rnat ive methods of a l locat ing 
a c c e s s  to the Int e r t i e  for  e conomy ene rgy s a l e s , at  Exi s t ing and Maximum 
Int e r t i e  capac i ty f o r  each f irm contract l eve l . The P roposed Formula 
A l locat ion and Hydro-Firs t o p t ions , re lat ive to the  P re-lAP opt ion , have only  
sma l l  e f f e c t s  on coal generat ion and related  land d i s turbance  in the PNW at  
both Int e r t i e  s izes  examined in this  par t i cular analys is . 

E f f e c t s  of Long-Term F i rm Con trac ts 

As ind icated in S e c t ion 4 . 1 ,  d i f f e r ing leve l s  of  f i rm con t rac ts  at  e i the r 
Exis t ing o r  Maximum I n t e r t i e  capa c i t ies  have neg l igib l e  impac t s , general ly  
less  than 5 percent , on  coal  generat ion . Henc e , impa c t s  on  coal consumpt ion 
and a s s o c iated l and d i s turbance a l s o  w i l l  be neg l igib l e .  

Tab le  4 . 3 . 4  s hows the e f f e c t s  of  d i f fe rent l eve l s  of  long-t e rm f i rm cont rac t s  
o n  coal consumpt ion in t h e  PNW , assuming t h e  P roposed Formula Al locat ion . 
The s e  e f f e c t s  d i f f e r  somewha t in magni tude , depending on Int e r t ie capa c i ty and 
s tudy year ; however ,  the s i ze of the d i f f e rences does no t usua l ly change as 
the leve l of f i rm s a l e s  cond i t ion changes . 

Resul t s  are s imilar i f  the I n t e r t i e  capac ity reache s the DC Upgrade or  the 
Maximum capac i t y .  In  these  cas es , both f i rm s a l e s  cond i t ions resul t in 
d e c reas es  in coal consump tion and a s s o c iated land d i s turbance  in the PNW af t e r  
1 988 , presumab ly due to t h e  exis tence of  s a l e s  that conve r t  to exchanges once 
l oad resource balance is  reached , thereby a l l owing energy f rom Cal i f o rnia to 
d i sp lace PNW coal p lan t s . The s e  dec reases do not  exceed 54  aMW o r  
28 7 , 000 tons of  coal annua l l y , which  is  about 2 percent of  the Exi s t ing 
Contrac t s  cas e .  

4 . 3 . 1 . 2  E f f e c t s  on Land Use and Nonrenewab l e  Resource 
Consumpt ion in Cal i f o rnia 

Cal i f o rnia us es s ub s tan t ia l  quan t i t ies  of  natural gas  and o i l  ( in recent 
years , primarily  natural gas ) f o r  e l e c t r i c i ty produc t ion . I t  is  unc ertain , 
however ,  what p ropor t ions of  o i l  and na tural gas wi l l  be us ed in the future by 
Cal i f o rnia ut i l i t ies . The s tudy resul t s  repo r ted here assume that consumpt ion 
is  90  percent natural gas and 10 percent o i l . Thes e  resour c e s  typ i ca l ly are 
used to mee t  only peak load due to  the i r  high co s t  of operat ion . 

E f f e c t s  of Availab i l i ty of  PNW Surplus Powe r 

Ne i ther  hydro e l e c t r i c  nor nuc l ear p lant operat ions in Cal i f o rnia are 
measurab ly s ens i t ive to var iat ions in the ava i l ab i l i ty of power impo rt s . O i l  
and gas is the mos t  l ike ly  type of gene rat ion to be  d i s placed b y  out-of-s tate 
purchas es , f o l l owed by coal . O ther  resources ( cogenera t ion , geo therma l , and 
pumped s to rage ) s how mino r s ens i t ivi ty to oppo r tun i t ie s  f o r  d i s p l acement . 
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As reported in the IDU Draf t E I S , h igh ava i l ab i l ity  of  PNW surplus woul d  
resul t in reduc t ions i n  Cal ifo rnia of gas and o i l  gene rat ion of about 
1 2  percent . Low avai lab i l i ty would  increase gas and o i l  generat i on by about 
20 percent . 

Effe c t s  of Increas ing Intertie  Capa c i ty 

Tab le  4 . 3 . 5  s hows the e f f e c t  of  increased  I n t e r t ie capac i ty on consumption of  
gas  and o i l  in Ca l if o rnia , as suming the  P roposed Formula  A l l o cat ion und e r  each 
f i rm contra c t  s c enar io . For the Exis t ing Contrac t s  cas e ,  the DC Terminal 
Expans ion general ly  woul d reduce Cal if ornia ' s  consump t ion of  the s e  resources  
by be tween 3 and 6 . 5  percent , relat ive to the Exi s t ing Int e r t ie capac i t y .  The 
two expans ions toge ther would  d e c rease consump t ion by about 5 percent in 1 9 9 3 , 
10  percent  in 1 9 98 , and 7 percent in 200 3 . Thes e  e f f e c t s  are l e s s  than thos e  
as s o c iated w i t h  var ia t ions i n  the ava i l ab i l i t y  of P NW  powe r surplus e s . The 
expanded capac i ty of the Inte r t ie would al l ow s ub s tan t ia l l y  mo re peak energy 
f rom the PNW to  be s o l d  to Cal if o rnia , resul t ing in d i s placement of the i r  o i l  
and gas-f i red  generat ing p lant s . 

When the Federal Marke t ing and As s ured De l ivery s c enarios  are cons ide red , 
impac t s  of increased capac i t y  are s imi lar to  tho s e  of the Exi s t ing Con t ra c t s  
case . 

Effe c t s  of Formula Al l o c a t ion Opt ions 

Tab l e s  4 . 3 . 6  and 4 . 3 . 7  present  the e f f e c t  of  a l ternat ive formula al l o ca t ion 
o p t ions for the Exi s t ing and Maximum Inte r t ie capa c i ty cases , respe c t ive l y .  
Differences  i n  e f f e c t o f  the P roposed Formula Al locat ion and the Hydro-Firs t 
opt ions on gas and o i l  consump t i on ,  re l a t ive to the P re-lAP opt ion , are 
neg l igible  through the s tudy years in a l l  three f i rm sales  cond i t ions at 
e i ther Exis t ing or  Maximum Int e r t ie capac i ty .  The Hydro-Firs t opt ion produce s  
very sma l l  increase s  i n  gas and o i l  consumpt ion in a l l  four s t udy years , 
as suming Exis t ing Int e r t ie s ize  and the Exi s t ing Con t racts  case . 

E f f e c t s  of Long-Term Firm Con t rac t s  

Tab l e  4 . 3 . 8  s hows the e f f e c t s  of a l ternat ive f i rm s a l e s  cond i t ions on 
Cal if o rnia o i l  and gas consump t ion for  each of the three Int e r t ie s iz e s . 
Tab l e  4 . 3 . 8 shows that Federal Marke t ing f i rm s a l e s  c ondi t ions , assuming the 
Proposed Forrr.u1a Al l ocat ion opt ion , would  general ly  increase the consumpt ion 
of gas and o i l  in Cal if o rnia by l e s s  than 1 percent , relat ive to the Exi s t ing 
Contracts  case . The A s s ured Del ivery f irm s a l e s  condi t ion woul d  resul t in a 
d e c reas e in o i l  and gas consumpt ion in 1 998  and 200 3 , af ter  the contrac t s  
rever t  to  exchanges . None of  thes e  impac t s , however , exceeds  2 percent o f  the 
Exis t ing Contra c t s  case . Impa c t s  are general ly  l e s s  than 4 b i l l ion cub ic  feet  
of gas  and 7 , 000 barr e l s  of oil  annual ly .  

4 . 3 . 1 . 3  E f f e c t s  on Land Us e and Nonrenewab l e  Res ource  
Consump t i on in the Inland Southwes t  

I n  the Inland Southwe s t , high ava i lab i l i t y  o f  l ow c o s t  surplus power to 
Cal i f ornia f rom the PNW d i splaces  Cal i f o rnia ' s  purchases  f rom the I SW and 
therefore reduc e s  consumpt ion of coal in the I SW by about 5 to 10 percent , due 
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to  the price  differenc e . When l e s s  s urplus powe r 1S avai lab l e , coal 
consumpt ion may increase in the I SW by as much as 13 percent . 

Tab le  4 . 3 . 9  provides informa t ion on land d i s turbanc e  and rec l ama t ion e f f o r t s  
a s s o c iated w i t h  s igni f i cant l y  affe c ted  I SW coal  plant s .  

E f f e c t s  of  Inc reas ing Inter t i e  Capac i ty 

For the Exis t ing Con t rac ts  case and assuming the P roposed  Fo rmula A l l oca t ion , 
each of  the Inter t i e  capac i ty inc reas es  l eads to reduc t ions in coal use in the 
I SW as PNW expo rts  to Cal i f o rn ia increase ( s e e  Tab l e  4 . 3 . 10 ) ,  with  the mino r 
exc e p t ion of  the DC Upgrade in 1 9 98 when a very sma l l  inc rease oc curs r e l a t ive 
to the exi s t ing capa c i ty .  The reduc t ions in coal use for  inc reas e d  capa c i t i e s  
of  the Int e r t i e  range f r om 48 , 000  t o  243 , 000  tons annual ly f o r  the D C  Upgrade 
and 1 9 5 , 000 to  6 3 6 , 000  tons annual ly  f o r  the Maximum Upgrade . 

The reduc t ion in I SW land d i s turbanc e  i s  about 23 acres  in 1 9 93  ( about 
3 percen t  of  the impac t of  the Exi s t ing Inte r t ie s ize ) for the Maximum 
Upgrade , and dec l ines  therea f t e r . 

Ado p t i on of e i ther the Federal Market ing o r  As sured De l ivery cond i t ions , in 
p lace of  the Exi s t ing Contra c t s  c ond i t ion , does no t a l te r  the impac t of 
capac i ty increases  on I SW coal consumpt ion s igni f ican t ly . In both case s ,  
compared to the Exi s t ing Capac i ty ,  inc reased capa c i ty resul t s  in d e c reased 
coal consump t ion in the  ISW,  exc e p t  for  the  DC  Upgrade in 1 9 98 . The s e  
decreas es  range in magn i tude f rom 1 8 , 000  tons to  742 , 000 tons o f  coal 
annua l ly ,  o r  0 . 06 p e r c en t  to  3 . 3  percent  of the amoun t for  the Exis t ing 
Inter t ie capac i ty .  

Therefore , regardl e s s  o f  the l eve l o f  f i rm con t rac t s  be tween the PNW and 
Cal i f o rnia , increas ing the capac i ty of the Inter t i e  gene ra l ly resul t s  in a 
sma l l  but cons i s ten t  d e crease in c oal use in the I S W .  This d e c reas e , however ,  
i s  usua l ly wi thin the range of  changes in I SW coal use r e su l t ing from the 
variab i l i ty f rom year-to-year of  PNW energy for purchase by Ca l if o rnia . 

E f f e c t s  of  Formula Al l o c a t ion Opt ions 

In general , a l t e rnat ive f o rmula energy a l l o cation o p t i ons at the Exi s t ing or  
Maximum Int e r t ie capac i ty have l i t t l e  e f f e c t  on the  operation of  coal-f ired  
generat ing s tat ions in the  I S W ,  and hence l i t t l e  e f f e c t  on I SW coal  
c onsumpt ion ( see  Tab l e s  4 . 3 . 1 1  and 4 . 3 . 1 2 ) .  The re f o re , few e f f e c t s  on  c oal  
consump t ion in  the  I SW are  expe c t ed . 

At the Exis t ing Intert i e  capa c i ty the I SW would not  experience  any d e crease in 
coal genera tion o r  consump t ion unde r  the P roposed  Formula Al l ocat ion or 
Hydro-F i r s t  opt ions . Increa s e s  in consump t ion would be  neg l i g ib le at  h igher 
capa c i t ie s . 

E f f e c t s  of Long-Term F i rm Con t ra c t s  

Al t e rna t ive f i rm s a l e s  cond i t ions have l i t t l e  e f f e c t  ( s e e  Tab l e  4 . 3 . 1 3 )  on 
coal consump t ion at  exi s t ing I SW g enera t ing s tat ions through the res t  of this  
century , regardl e s s  of  Intertie  s iz e . At  any Inter t ie s ize  and in any year , 
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the impac t  of  inc reased f irm sales  does not  exceed 2 percen t  of the Exi s t ing 
Contra c t s  cas e . Impac t s  on annual coal consumpt ion vary f rom a dec rease o f  
2 9 3 , 000 tons ( Exis t ing lnter t ie , As sured Del ivery , 1 9 8 8 ) to a n  increase o f  
9 7 , 000 tons ( Maximum Upgrade , Federal Market ing , 1 9 9 3 ) .  

4 . 3 . 1 . 4  Sens i t ivi ty and O ther Analyses 

The sens i t iv i ty of  the c onc lus ions of this  s e c t ion concerning the impa c t s  of 
lntert ie s ize , f o rmula  a l l oca t ion and l ong-term f i rm marke t ing d e c i s i ons to 
underlying assumpt i ons about the nonf i rm rate , the price of gas in Cal i f o rnia , 
l oads in Cal i fo rnia , and l oads in the PNW a l s o  was inves t igated . A l l  of  these 
sens i t iv i t ies  assume only the Exis t ing Con t ra c t s  cond i t ion . The compa r i s ons 
deal ing wi th inc reases in lnter t ie capac i ty a s sume the Proposed Formula 
Al l o c a t i on o p t ion ; comparisons  of  d i f ferent formula al locat ion o p t i ons assume 
the Exis t ing Capa c i ty of the lntert ie . 

New Nonf irm Rate Cap . Us ing a h igher nonf i rm rate has l i t t l e  impac t on the 
d i f f erence in coal generat ion in the PNW caused by expand ing the lnte r t ie to  
Maximum Capac i ty . A h i gher nonf i rm price  a l s o  has l i t t le further e f f e c t  on 
the impa c t  of  the P roposed Formula  A l l o ca t ion relat ive to  the P re-lAP 
Al locat ion on coal  gene rat ion in the PNW . Thi s  resul t probab ly  o c c ur s  because 
the price of  non f i rm energy has l i t t le  impac t on coal generat ion , at  leas t 
wi thin t he bounds of  t he p r i ces  be ing cons idered , as the price  genera l ly 
ob tained for  nonf i rm generat i on tends no t t o  j us t i fy the operat i on of  a coal 
p lant . 

H igher  Cal if o rnia Gas  P r ices . H igher gas prices  in Cal ifornia have a more 
profound impac t when compar ing coal generat ion w i th the Maximum lnter t i e  s ize 
to  that of the Exis t ing Capac i ty . This resul t oc curs because the h igher price  
of  gas  in Cal if o rnia tends t o  make coal  generat ion f rom the  PNW more 
des irab l e .  Furthermore , with  expanded lntertie  capac i ty ,  more of  t h i s  
des i rab l e  c o a l  generat ion i s  ab le  to  reach Cal if o rn ia marke t s . However ,  when 
compar ing the P roposed Formula A l l ocation o p t i on with  the P re-lAP opt ion , h i gh 
Cal if o rnia gas p r i c e s  have no addi t ional e f f e c t  on coal generat i on and 
consump t i on in the PNW , assuming t he Exi s t ing Inter t i e  capa c i ty . 

H igher  Cal i f o rnia Load s . S imilar resul t s  o c cur i f  h igher Cal if ornia loads  are 
used as are seen for higher gas prices . H i gher Cal if o rnia loads magnify  t he 
impac t of  the Maximum l n t e r tie  s ize  by about 25 t o  5 0  percen t . H ighe r 
Cal i f o rnia l oads have l i t t l e  e f f ec t on the impac t of  the Proposed Formula 
A l l o ca t i on o p t ion relat ive to the P re-lAP opt ion . 

Lower Pac i f i c  Nor thwes t Loads . The impac t  of  chang ing assump t ions pertaining 
to  PNW l oads is s imilar  to h i gh Cal i fo rnia gas prices  or load s . The impac t o f  
increased  lnte r t i e  capac i ty i s  magn i f ied  by a l ower PNW l oad . but the impac t 
o f  the P roposed Formula  Al l o c a t ion opt ion relat ive t o  the P re-lAP opt ion i s  
insens i t ive to  the change in PNW l oads . 

As sured Del ivery A l t e rnat ives 1 ,  2 ,  and 3 .  Al ternt ives 1 .  2 .  and 3 contain 
d i ff erent amoun t s  o f  power sales that convert  to  exchanges , l ong-term power 
sal e s , and s easonal power exchange s  relat ive to the Ass ured Del ivery case . 
As suming the P roposed  Formula Al l ocation o p t i on and e i ther  the Exis t ing o r  DC 
Upgrade lnt e r t i e  capac i t y ,  A l t e rnat ive 1 resul t s  in a near-term increase 
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and a larger l ong-term dec rea s e  in coal us e relat ive to the Exi s t ing Cont rac t s  
cas e .  Al ternat ive 2 a t  the Maximum capac i ty resul t s  i n  a sma l l ,  near-term 
inc rease and a l arger l ong- term dec reas e in coal generat ion and c onsump t ion In 
the PNW . Coal cons ump t ion f o r  A l t e rna t ive 3 with  the DC Upgrade or Maximum 
capac j ty exhib i ts a s imi lar variat ion . The inc reased l eve l s  of  power s a l e s  In 
these three a l te rnat ives resul t s  in comp l e t ion of  WNP-l and WNP-3 one t o  
two Y2ars s oone r than f o r  the Assured Del ivery al terna t ive . 

(VS6-PG- 1 8 1 8 Z ) 
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Tabl e 4 . 3 . 1  

E F F E C T S  O F  I N T E R T I E  C APAC I TY ON C OAL GEN ERATION , C O N S UMPT I ON , 
AND R E LATED LAND D I STURBAN C E  I N  THE  PAC I F I C  NORTHWEST II 

I n t e r t i e  C oa l  Generat i on C oa l  C on sump t i on L a n d  U s e  

Capac i t y ( aMW) ( 1 . 0 0 0  ton s )  ( acres ) 

E x i st i ng �Qntra�ts 

1 988 E x i s t i n g 2 , 1 0 5 1 1 , 62 8  487 

1 99 3  E x i s t i n g 2 , 88 1  1 5 , 989 7 0 3  

D C  Upgrade + 7 6  +4 3 4  + 2 0  

Max i mum +96 + 5 3 4  +2 1 

1 998 E x i s t i n g  2 , 90 0  1 6 , 1 0 1 7 0 4  

D C  Upgrade +89 + 5 0 8  + 2 1  

M a x  i mum + 2 6 3  + 1 , 48 0  +67 

2 0 0 3  E x i st i n g 3 , 0 0 6  1 6 , 67 3  7 2 4  

D C  U p g r a d e  + 1 4 3  +8 1 3  +38 

Max i mum + 2 3 5  + 1 , 879 +87 

Fs:<;!s:ri!1 Mi!r ks:t i ng 

1 988 E x i st i ng 2 , 1 54 1 1 , 9 0 2  5 04 

1 99 3  E x i st i n g 2 , 848 1 5 , 8 1 3  6 9 1  

D C  U p g r a d e  + 7 1  +384 + 1 9  

Max i mum +89 +484 + 1 8  

1 99 8  E x i s t i n g 2 , 86 3  1 5 , 9 0 6  689 

DC U p g r a d e  + 1 04 +567 + 2 6  

Max i mum + 2 8 8  + 1 , 6 0 7  + 7 6  

2 0 0 3  E x i s t i n g 3 , 0 0 7  1 6 , 68 3  7 2 6  

D C  U p g r a d e  + 1 5 0 +84 3 +4 0 

Max i mum + 3 3 3  + 1 , 8 6 2  +87 

Assurs:<;! Ds:l i vs:ry 

1 988 E x i s t i ng 2 , 2 04 1 2 , 1 8 2  5 2 2  

1 99 3  E x i s t i n g 2 , 8 3 5  1 5 , 744 679 

DC Upgrade + 1 1 3  +605 +33  

3rd A C i C O T P  + 1 1 7 +627 + 3 3  

Max i mum +88 +49 1  + 1 9  

1 998 E x i s t i ng 2 , 8 2 8  1 5 , 7 1 0  678 

D C  Upgrade  + 1 3 5 +747 +37 

3 r d  AC i C O T P  + 1 8 1  + 1 , 0 0 3  +48 

Max i mum +289 + 1 , 6 0 6  +77 

2 0 0 3  E x i s t i ng 2 , 964 1 6 , 44 3  7 1 4  

D C  Upgrade + 1 5 1  +85 1  +4 0 

3 r d  ACiC OTP + 2 3 7  + 1 , 3 3 8  +64 

Max imum +3 3 8  + 1 , 89 3  +87 

II A s s umes Proposed Formu l a  Al l ocat i on o pt i on .  D a t a  s h own represent  coal  
generat i on ,  c o n s umpt i on ,  a n d  l an d  d i s t u r bances for  p l a n t s  s h ow i n g  changes  
in  generat i on of  1 0  aMWs o r  mo re between t h e  N o  A c t i on c a s e  a n d  any other  
s t u dy conf i g urat i on .  Generat i on at  t h e s e  pl an t s  repre s e n t s  99 percent  of  
t h e  t o t a l  coal generat i on for  t h e  PNW.  Valmy ,  C o l s t r i p ,  Boardma n , 
C e n t r a l i a ,  and  B r i dger s h ow changes  of 1 0  aMWs or more . Va l my repre s e n t s  
the t o t a l  pl ant . 

Sourc e :  Gene rat i on data f r om S AM ( RE S C OAL . AL L , 29 O c t ober 1 987 ) 

C oeff i c i en t s  f r om H i nman , 1 9 87 . 

4 . 3 . 1 -8 



Ta b l e  4 . 3 . 2  

E F F E C T S  O F  F O RMULA A L L OC A T I O N  O P T I ON S  ON  COAL G E N E RAT I ON , 
C ON S U MP T I ON , AND  R E L A T E D  L A N D  D I STURBAN C E  

I N  T H E  PAC I F I C  N OR THWE ST 
A s s u m i n g  E x i t i n g C a pac i ty II 

F o rmu l a  
Al l oc a t i on Coal  Generat i o n  Coal  C o n s ump t i on L a n d  U s e  

Opt i o n --_Ut1HL __ ( 1 , 0 0 0  t on s )  lli� 

E x i s t i ng CQn t r a c t s  

1 988 P r e - I A P  2 , 1 1 9 1 1  , 7 0 8  4 9 0  
P r o p o s e d  - 1 5  -80 -3 
Hydro- F i r s t  + 3 0  + 1 5 2 + 1 0  

1 9 93 P re - l AP 2 , 84 1  1 5 , 7 7 1  +688 
P r o p o s e d  +4 0 + 2 1 7  + 1 4  
Hyd ro-F i r s t  + 8  +39  +4  

1 9 98 P r e - I A P  2 , 8 79 1 5 , 987 697 
Propos e d  + 2 0  + 1 1 4  +7 
Hyd r o- F i r s t  - 2 3  - 1 2 9 -7 

2 0 0 3  P r e - l A P  3 , 0 06 1 6 , 6 85 7 24 
P r o p o s e d  0 - 1 2  0 
Hydro- F i r s t  - 3 0  - 1 6 7 -9  

FeQeral  Market i ng 

1 988 P r e - l AP 2 , 1 6 0 1 1 , 9 3 6  5 0 6  
P r o p o s e d  - 6  - 3 4  - 1  
Hydro- F i r s t  + 2 3  + 1 2 1  +8 

1 9 93  P r e - l A P  2 , 80 7  1 5 , 5 84 676 
P r o pos e d  +4 1 + 2 2 9  + 1 5  
Hydr o- F i rs t  0 -5  + 2  

1 9 98 P r e - l A P  2 , 84 6  1 5 , 8 1 2  683  
Propo s e d  + 1 7  +94 6 
Hyd r o- F i r s t  - 1 3  -74 - 3 

2 0 0 3  P r e - l AP 3 , 0 0 5  1 6 , 6 79 725 
Propos e d  + 2  + 4  + 1  
Hydr o- F i r s t  - 1 7  -94 -4 

ASS!.Jred Del i very 

1 988 P r e - l A P  2 , 2 1 8  1 2 , 2 6 0  5 24 
P r o p o s e d  - 1 4  -78 - 3  
Hydro- F i r s t  - 2  - 1 5  + 2  

1 99 3  P r e - I A P  2 , 7 97 1 5 , 5 2 6  666 
P r o po s e d  + 3 8  +2 1 8  + 1 3 
Hyd r o- F i r s t  -4  - 2 8  +0  

1 9 98 P r e - l AP 2 , 8 0 6  1 5 , 5 87 67 1 
P r o p o s e d  + 2 2  + 1 2 3 +8 
Hydr o- F i r s t  -4 - 2 3  + 0  

2 0 0 3  P r e - l AP 2 , 9 6 2  1 6 , 4 3 9  7 1 3  
P r o p o s e d  + 2  + 3  +0  
Hydro- F i r s t  - 2 4  - 1 3 1  - 7  

II Data  s h own r e p r e s e n t  c o a l  g e n e r a t i on ,  c o n s umpt i on ,  a n d  l an d  d i s t u r b a n c e s  
f o r  p l a n t s  s h ow i n g c h a n g e s  i n  g e n e r a t i on o f  1 0  aMWs or m o r e  between t h e  N o  
Ac t i on c a s e  a n d  a n y  o t h e r  s t u dy c on f i g u r a t i o n .  Generat i on a t  t h e s e  p l an t s  
r e p r e s e n t s  9 9  percent  o f  t h e  t o t a l  c o a l  g e n e rat i on f o r  t h e  P N W .  Va l my ,  
C o l s t r i p ,  Boardma n , C en t r a l i a ,  a n d  B r i dg e r  s h ow c h a n g e s  o f  1 0  aMWs o r  
mo re . Va l my r e p r e s e n t s  the  t o t a l  p l an t .  

S o u rc e : G e n e r a t i on data  f r om SAM ( RE SC O A L . AL L ,  2 9  O c t o b e r  1 98 7 )  
Coef f i c i en t s  f rom H i nman , 1 987 . 

4 . 3 . 1 - 9  



Ta b l e  4 . 3 . 3  

E F F E C T S  OF  FORMULA A L L O C A T I O N  O PT I O N S  ON  C OAL G E N ERAT I O N , C O N S UMPT I O N , 

AND R E LATED LAND D I STURBAN C E  I N  T H E  PAC I F I C  N O RTHWEST 

A s s um i n g  Max i mum C a pac i ty 1/ 

Formu l a  

Al l ocat i on C o a  1 Generat i on C oa l  C o n s umpt i on L a n d  U s e 

Opt i on ( aMW � ( 1 , 0 0 0  t on s )  ( Ac res ) 

Federal Mark e t i ng 

1 99 3  Pre-lAP  2 , 9 1 7  1 6 , 1 79 7 0 1  

Propos e d  + 2 0  + 1 1 8 +7 

Hydro- F i r s t  - 1 6  -92  -6  

1 998 Pre-lAP  3 , 1 3 0 1 7 , 40 2  759  

Proposed  + 2 1  + 1 1 1  +7 

Hydro- F i rs t  - 2  - 1 4  +0 

2 0 0 3  Pre-lAP  3 , 3 2 1  1 8 , 447 806  

P ropos e d  + 1 8 + 1 0 0 +6  

Hydro- F i rst  + 1  + 2  + 2  

Assu red Del i ve.a: 

1 99 3  Pre- lAP 2 , 89 1 1 6 , 0 5 1  6 8 6  

P r o po s e d  + 3 2  + 1 84 + 1 2  

Hydro- F i r s t  - 1 0 - 5 7  - 4  

1 998 P r e - l A P  3 , 0 96 1 7 , 2 0 6  749 

Propo s e d  + 2 1  + 1 0 9 +7 

Hydro- F i r s t  - 1 0  - 1 2  +0  

2 0 0 3  Pre-lAP  3 , 2 8 3  1 8 , 2 3 3  794 

P r o p o s e d  + 1 9  + 1 0 3  + 7  

Hydro- F i r s t  + 2  +5 +2 

1/ Data  s h own represent  coal g enerat i on ,  c o n s umpt i on ,  a n d  l an d  d i s t u r b a n c e s  

f o r  p l ant s s h ow i n g c h an g e s  i n  generat i on of 1 0  aMWs o r  m o r e  b e tween t h e  N o  

Ac t i on c a s e  a n d  any other  s t u dy conf i g u r a t i on .  Generat i on a t  these  p l a n t s  

repres e n t s  99 perc e n t  o f  the  t o t al c oal g enerat i on f or t h e  PNW . Va l my ,  

C o l s t r i p ,  B o a r dman , C e n t r a l i a ,  a n d  B r i d g er s h ow c h a n g e s  o f  1 0  aMWs o r  

more . Valmy represen t s  the  t o t a l  p l a n t . 

Sou rc e :  Generat i on data f r om SAM ( R E S C OAL . AL L , 29 O c t o b e r  1 98 7 )  

C o ef f i c i en t s  f rom H i nman , 1 987 . 

4 . 3 . 1 - 1 0  



T a b l e 4 . 3 . 4  

E F F E C T S  OF  L O N G-TERM F I RM C ONTRAC TS ON  C OAL G E N E RAT I O N , 
C ON SUMP T I ON , AND R E L A T E D  LAND D I STU RBAN C E  

I N  T H E  PAC I F I C  NORTHWEST 1 1  21 

C oa 1 G e n e r a t i on C o a l  C o n s ump t i o n 
C o n tract  C a s.J.; ( a�lW) ___ L1..J) 0 0  t on s )  

(><i:;1.illil..lJ:ltert i e  
1 988 E x i s t i n g C o n t r a c t s  2 , 1 0 5 1 1 , 6 28 

F e deral  Market i n g +49 +274 
A s s u re d  D e l i v ery +99 + 5 5 4  

1 99 3  Ex i s t i ng C o n t r a c t s  2 , 8 8 1  1 5 , 989 
F e deral  Market i n g  - 3 3  - 1 7 5 
A s s u r e d  D e l i very -46 - 2 4 5  

1 998 E x i s t i n g C o n t r a c t s  2 , 9 0 0  1 6 , 1 0 1  
F e deral  Mark e t i ng - 3 7  - 1 94 
A s s u r e d  D e l i very -72  -39 1  

2 0 0 3  E x i s t i n g  C o n t r a c t s  3 , 0 0 6  1 6 , 6 7 3  
F e deral  Mark e t i n g + 1  + 1 0 
A s s u r e d  D e l i v ery -42 - 2 3 0  

D!; Upgrade 
1 993  E x i s t i n g C o n t r a c t s  2 , 95 7  1 6 , 4 2 3  

F e d e r a l  Market i n g -38  - 2 2 5  
A s s u red D e l i v ery - 1 0  -74  

1 998 E x i s t i n g C o n t r a c t s  2 , 989 1 6 , 6 0 8  
F e d eral  Mark et i n g - 2 2  - 1 3 6 
A s s u r e d  D e l i v ery -26  - 1 5 1  

2 0 0 3  E x i s t i n g C o n t r a c t s  3 , 1 4 9 1 7 , 4 86 
Federal  Market i n g +7 +40 
A s s u red D e l i very -34  - 1 9 3 

MS!x i mum UQgr ad� 
1 993  Ex i s t i n g C o n t r a c t s  2 , 9 77 1 6 , 5 2 2  

F e d e r a l  Market i n g - 4 0  - 2 2 5  
A s s u red D e l i v ery -54 -287 

1 9 98 E x i s t i n g C o n t r a c t s  3 , 1 6 2 1 7 , 58 1  
F e deral  Mark et i n g - 1 2  -68  
A s s u red D e l i v ery -46 - 2 6 5  

2 0 0 3  E x i s t i n g C o n t ra c t s  3 , 3 4 1  1 8 , 5 5 2  
F e d e r a l  Market i n g - 1  -6  
A s s u r e d  D e l i v ery - 3 9  -2 1 6  

11 As s umes the P r o p o s e d  F o rmu l a Al l o c a t i o n o p t i on .  

L a n d  U s e  
.LAc re�L 

487 
+ 1 7 
+34  

7 0 3  
- 1 2  
- 2 3  

7 0 4  
- 1 5  
-26  

7 2 4  
+ 2  

- 1 0  

7 2 3  
- 1 3 
- 1 1 

7 2 5  
- 9  
- 9  

7 6 2  
+ 4  
-9 

7 2 3  
- 1 5  
- 2 5  

7 7 1  
- 5  

- 1 5  

8 1 1 
+ 2  

- 1 0  

21 D a t a  s h own r e p r e s e n t  c o a l g enerat i o n ,  c o n s umpt i on ,  a n d  l an d  d i s t u r ba n c e s  
f o r  p l a n t s  s h ow i n g c h a n g e s  i n  g e n e r a t i on o f  1 0  aMWs o r  m o r e  between t h e  N o  
Act i on c a s e  a n d  a n y  o t h e r  s t u dy c o n f i g u r a t i on .  G e n e r a t i on a t  t h e s e  p l a n t s  
r e p r e s e n t s  99 p e r c e n t  of t h e  t o t a l  c o a l  g e n e ra t i on f o r  the PNW . Va l my ,  
C o l s t r i p ,  Boar dman , C e n t r a l i a ,  a n d  B r i dger  s h ow c h a n g e s  o f  1 0  aMWs o r  
mo r e .  V a l my repres e n t s  t h e  t o t a l  p l ant . 

S ou r c e :  Generat i on data  f r om SAM ( R E S C OAL . A L L , 29 O c t o b e r  1 9 8 7 )  
Coe f f i c i en t s  f r om H i nman , 1 987 . 



Ta b l e  4 . 3 . 5 

E F F E C T S  O F  I N TERT I E  CAPAC ITY  ON  O I L  A N D  G A S  G E N ERA T I ON 
A N D  C O N SUMPT I O N  I N  C A L I F O R N I A  lI V 

O i l  & N a t u ra l  O i l  Gas  
I n t e r t i e  G a s  Generat i on C o n s umpt i on C o n s umpt i o n 
C apac i t Y ( aMW) ( 1 , 0 0 0  B b l s )  1/ ( Bc f )  11 

E x i s t i ng C o n t ra c t s  

1 98 8  E x i s t i n g 3 , 6 2 1  495  306  

1 9 93  E x i s t i n g  3 , 66 0  499 3 0 9  
D C  Upgrade  - 1 0 3 - 1 5  -9 
Ma x i mum - 1 9 0 -27  - 1 6  

1 9 98 E x i s t i n g 4 , 872 666 4 1 1 
DC Upgrade  - 3 0 3  -43 - 2 6  
Max i mum -472 -66  -40  

2 0 0 3  E x i s t i n g 7 , 7 1 7  1 , 0 5 0  6 5 0  
D C  Upgrade  - 2 9 1  - 4 1  -25  
Max i mum - 5 5 4  - 7 6  - 4 7  

F e d�r<;!l Marke t i ng 

1 988 E x i s t i n g  I n t e r t i e  3 , 6 3 4  4 9 6  3 0 7  

1 99 3  E x i s t i n g 3 , 6 84 5 0 2  3 1 1 
DC U p g r a d e  - 1 1 8  - 1 8  - 1 0  
Max i mum - 1 85 - 2 7  - 1 6  

1 9 98 E x i s t i n g 4 , 92 4  6 7 2  4 1 6  
D C  U p g r a d e  - 2 7 1  - 3 8  - 2 3  
Max i mum -497 -69 -42 

2 0 0 3  E x i s t i n g 7 , 75 2  1 , 0 5 4  6 5 3  
D C  U p g r a d e  - 2 8 3  - 4 0  -24  
Max i mum -544  -75  -46 

A��u r�Q D�l i v�rl:' 

1 988 E x i s t i n g I n t ert i e  3 , 64 3  497 3 0 7  

1 99 3  E x i s t i n g 3 , 6 66 5 0 0  3 0 9  
D C  Upgrade  - 1 1 1  - 1 6  - 1 0  
Th i r d AC / C O T P  - 1 2 1  - 1 6  - 1 0  
Max i mum - 1 87 - 2 7  - 1 6  

1 998 E x i s t i n g 4 , 8 0 9  657 4 0 6  
D C  U p g r a d e  -284  -40  - 2 4  
Th i r d AC / C O T P  - 3 3 5  - 4 6  - 2 8  
Max i mum --4 8 1  -67 - 4 1  

2 0 0 3  E x i s t i n g 7 , 6 69 1 , 04 3  646 
D C  U p g r a d e  - 3 0 2  - 4 3  - 2 6  
Th i r d Ac/COTP  -440  -59  - 3 7  
M a x  i mum - 6 1 0  -84 - 5 2  

1/ As sumes P r o p o s e d  F o rmu l a  Al l ocat i on opt i on .  
�/ Data sh own r e p r e s e n t  o i l  and  g a s  g e n e r at i on a n d  con sumpt i on for  p l a n t s  

s h owi n g  c h a n g e s  i n  g e n erat i on o f  1 0  MWs or  mo r e  b etwe en the  N o  Act i on c a s e  
a n d  a n y  o t h e r  s t u dy conf i g u r at i on . Genert i on at t h e s e  p l a n t s  repres e n t s  
1 0 0 percent  of t h e  t o t a l  o i l  a n d  g a s  g e n e rat i on for  C a l i f o rn i a .  Th i s  
category i n c l u de s  C en t ral  Coa s t , San  F r a n c i sc o ,  Los  Angel e s ,  S E  D e s e r t , 
a n d  San D i eg o . 

1/ Bbl s = Bar r e l s .  
1/ B C f  = B i l l i on C u b i c  F eet . 

Sou rce : Generat i on data  f r om Ma r ke t i n g L P  ( RP S E . R980 0 . D CW . I D U E I S . N OV87 . 
SASOUT , 3 N o vemb e r  1 987 ) 
C oeff i c i e n t s  f rom H i nma n ,  1 987 . 

4 . 3 . 1 - 1 2  



Ta b l e 4 . 3 . 6  

E F F E C T S  O F  FORMULA A L L OCAT I O N O P T I O N S  ON O I L  A N D  
GAS G E N ERAT I O N  AND C O N SUMP T I O N  I N  C A L I F O R N I A  

A s  s u m i  n g  E x i s t i n g C a p a c  Hy 

Formu l a O i l  & N a t u r a l  O i l  G a s  

An o c a t  i on G a s  Gene rat i on C o n s umpt i on C o n sump t i o n 
Opt i o n �MW ) �_ LLJ)�Q�s.l II ( B c f) 

E x i ;;t i ng C o n t r a c t s  

1 988 P r e - l A P  3 , 64 5  4 9 8  3 0 8  

Propos e d  -24 -3 -2  

Hydro- F i r s t  +54 +7 +4 

1 99 3  P r e - l A P  3 , 66 5  5 0 0  3 0 9 

P r o p o s e d  - 5  - 1  0 

Hydro - F i r s t  + 5  + 1  0 

1 998 P r e - l A P  4 , 86 6  665  4 1 1 

Propos e d  +6 +1 1 

Hydro - F i r s t  + 1 1 + 1  1 

2 0 0 3  Pre-lAP  7 , 7 0 8  1 , 04 9  6 5 0  

P r o p o s e d  +9 + 1  1 

Hydro- F i r s t  + 3 3  +4 3 

.EJ;: deral  Mark et i ng 

1 98 8  P r e - l A P  3 , 64 9  4 9 8  3 0 8  

P r o p o s e d  - 1 5  - 2  - 1  

Hydro - F i r s t  +49 6 +4 

1 99 3  P r e - l A P  3 , 68 8  5 0 3  3 1 1 

Proposed  -4 - 1  0 

Hydro - F i r s t  - 5  - 1  0 

1 998 P r e - l A P  4 , 908  6 7 0  4 1 4  

P r o p o s e d  + 1 3 + 2  + 1  
Hydro-F i r s t  + 1 8  +2 +1  

2 0 0 3  P r e - l A P  7 , 74 6  1 , 0 54 6 5 3  

Prop o s e d  +6 + 1  + 1  

Hydro- F i r s t  + 9  + 1  + 1  

A;;SUred D e l i ver)': 

1 988 Pre-lAP  3 , 64 9  4 9 8  3 0 8 

P r o p o s e d  -6  - 1  0 

Hydro-F i r s t  + 3 0  + 4  + 2  

1 99 3  Pre- lAP  3 , 668 5 0 0  3 0 9  

Propo s e d  - 2  0 0 
Hydro- F i r s t  + 3  0 0 

1 998 Pre- l A P 4 , 79 9  6 5 6  4 0 5  

Propo s e d  + 1 0 + 1  + 1  

Hyd r o- F i r s t  + 1 0 + 1  + 1  

2 0 0 3  P r e - l A P  7 , 6 5 7  1 , 0 4 2  6 4 5  

Prop o s e d  + 1 2 + 2  + 1  
Hydro- F i r s t  + 7  + 1  + 1  

II D a t a  s h own r e p r e s e n t  o i l  and  g a s  g e n e rat i o n a n d  c o n s ump t i o n for  p l a n t s  

s h ow i n g  c h a n g e s  i n  g e n e r a t i o n o f  1 0  aMWs o r  more between t h e  N o  A c t l o n 

c a s e  a n d  any other  s t u dy c o n f i gurat i on .  G e n e r t i on at t h e s e  p l an t s  

repre s e n t s  1 0 0 p e r c e n t  o f  t h e  total  o i l  a n d  g a s  g e n e r a t i o n f o r  

C a l i f or n i a .  Th i s  category i n c l u d e s  C e n t r a l  C o as t , S an F r a n c i s c o ,  L o s  

Ang e l es ,  S E  D e s e r t , a n d  S a n  D i e go . 

ZI Bbl s = B a r r e l s .  
11 B c f  = B i l l i on c u b i c  f e e t . 

Sourc e : Generat i on d a t a  f rom Mark et i n g L P  ( R P S E . R9 8 0 0 . D CW . I D U E I S . N OV87 . 
SASOU T , 3 November 1 98 7 )  

4 . 3 . 1 - D 

U 



Ta b l e  4 . 3 . 7  

E F F E C T S O F  F ORMULA A L L OC A T I O N  OPT I ON S  O N  O I L  AND GAS 

G E N ERAT I ON AND C ON SUMPT I ON IN CAL I F ORN I A  

A s s u m i n g  Max i mum C a pac i ty 

F o rmu l a  O i l  & N a t u r a l  O i l  G a s  

A l l o cat i o n G a s  G e n e rat i on C on s umpt i on C on s ump t i on 

Opt i on ( aMW) ( 1 , 0 0 0  B b l s )  11 ( B c f )  

F e deral  Market i ng 

1 99 3  P r e - l A P  3 , 4 9 3  4 7 5  2 9 4  

P r o p o s e d  +6 + 1  0 

Hyd ro - F i r s t  + 8  + 1  + 1  

1 99 8  P r e - l A P  4 , 4 1 7  6 0 2  3 7 3  

Propo s e d  +7 + 1  + 1  

Hydro- F i r s t  + 1 1 + 2  + 1  

2 0 0 3  Pre- lAP 7 , 1 94 978 6 0 6  

Propo s e d  + 1 4  + 2  + 1  

Hydr o - F i r s t  + 2 8  +4 +2 

Assured Del i very 

1 99 3  Pre- l A P  3 , 474 472  2 9 3  

P ro pos e d  + 5  + 1  0 

Hydro- F i r s t  + 7  + 1  + 1  

1 998 Pre-lAP  4 , 3 2 3  589 365 

Propo s e d  +5  + 1  0 

Hydro-F i r s t  + 1 4  + 2  + 1  

2 0 0 3  Pre-lAP  7 , 0 5 3  958  594 

Propo s e d  + 6  + 1  0 

Hyd r o- F i r s t  - 1 0 6 - 1 4  - 9  

1 1  D a t a  s h own r e p r e s e n t  o i l  a n d  g a s  g e n e rat i on a n d  c o n s umpt i on f o r  p l a n t s  

show i n g  c h a n g e s  i n  g en e rat i on o f  1 0  aMWs or more between the N o  Ac t i on 

c a s e  a n d  any other  s t u dy conf i gura t i on . Genert i on at t h e s e  p l a n t s  

repre s e n t s  1 0 0 p e r c e n t  o f  the t o t a l  o i l  a n d  g a s  g e n e rat i on f o r  

C a l i f o rn i a .  Th i s  c a t egory i n c l u d e s  C en t ra l  C oa s t , San F r an c i s c o ,  L o s  

An g e l e s ,  S E  D e s e r t , a n d  San D i eg o .  

� I  B b l s = Barrel s .  

11 Bcf = B i l l i on c u b i c feet . 

Sour c e : Generat i on d a t a  f rom Mark e t i n g  L P  ( R P S E . R9 80 0 . D CW . I O U E I S . N OV8 7 .  

SASOUT , 3 November  1 98 7 )  

4 . 3 . 1 - 1 4  
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Ta b l e  4 . 3 . 8  

E F F E C T S  O F  L O N G- T E RM F I RM C ONTRAC T S  O N  O I L  A N D  
GAS G E N ERAT I O N  AND C O N SUMPT I O N  I N  CAL I F O R N I A  1 1  

O i  1 & Gas  
Generat i on O i  1 C o n s ump t i on G a s  C o n s umpt i o n 

C o n tract  C a s e  �� ( 1 , 0 0 0  B b l s L V ���{��J'L_� 

�l o t  i ng I n tert i e  

1 9S8 E x i s t i n g C o n t r ac ts 3 , 6 2 1  4 9 5  3 0 6  
F ederal  Market i n g  + 1 3 + 1  + 1  
A s s u r e d  D e l  i v e ry t2 1 +3 +2 

1 9 93  E x i s t i n g C o n t r ac t s  3 , 6 6 0  4 9 9  3 0 9  
Federal  Market i n g +24 +3  +2 
A s s u r e d  Del i very +6 + 1  + 1  

1 9 98 E x i s t i n g C o n t r ac t s  4 , 87 2  666 4 1 1 
Federal  Market i n g  +49 +7 +4 
A s s u r e d  Del i v ery -63 - 8  - 5  

2 0 0 3  E x i s t i n g C o n t rac t s  7 , 7 1 7  1 , 0 5 0  6 5 0  
Federal  Mar k e t i n g + 3 5  + 5  + 3  
A s s u r e d  D e l i very -48 -7 -4 

D� URgrade 

1 99 3  E x i s t i n g C o n t r a c t s  3 , 5 5 7  4 8 4  3 0 0  
Federal  Market i n g  + 9  + 1  + 1  
A s s u r e d  Del i v e ry - 2  - 1  0 

1 9 98 E x i s t i n g C o n t rac t s  4 , 569  623  385  
Federal  Market i n g  + 8 1  + 1 1  +7 
A s s u red D e l i v e ry -44 -6 -4 

2 0 0 3  E x i s t i n g C o n t rac t s  7 , 4 2 6  1 , 0 09  6 2 5  
Federal  Market i n g +43 t6 +4 
A s s u r ed D e l i v ery - 5 9  - 8  - 5  

Max i mum URgrade 

1 9 93  E x i s t i n g  C o n t rac t s  3 , 47 0  4 7 2  2 9 2  
F e d e r a l  Mark et i n g +29 +4 + 2  
A s s u r e d  D e l i very +9 +1  + 1  

1 9 98 E x i s t i n g Cont rac t s  4 , 4 0 0  6 0 0  3 7 1  
F e d e r a l  Mark et i n g  +24 +3  +2 
A s s u r e d  D e l i very - 7 2  - 1 0 -6  

2 0 0 3  E x i s t i n g C o n t r a c t s  7 ,  1 6 3 9 7 3  6 0 3  
F e d e r a l  Market i n g +4 5 +6 +4 
A s s u r e d  D e l i very - 1 04 - 1 4  - 9  

11 A s s ume s t h e  P r o p o s ed F o rmu l a Al l oc a t i on o pt i o n .  
�I Data  s h own r e p r e s e n t  o i l  a n d  g a s  g en e rat i on a n d  c o n sumpt i o n f o r  p l an t s  

show i n g c h a n g e s  i n  g e n e r a t i on o f  1 0  aMWs or  more b e tween t h e  N o  Act i on 
c a s e  a n d  any o t h e r  s t u dy c o n f i g u r at i on .  Gen e r t i on at t h e s e  p l a n t s  
repr e s e n t s  1 0 0 p e r c e n t  o f  t h e  t o t a l  o i l  a n d  g a s  g e n e r a t i o n f o r  
C a l i forn i a .  Th i s  c a t eg o ry i n c l udes  C e n t r a l  C o a s t , San  F r a n c i s c o ,  L o s  
Angel e s , SE  D e s e r t , a n d  S a n  D i ego . 

31 B b l s = B a r r e l s .  
11 Bcf = B i l l i on c u b i c  f e e t . 

S o u r c e : Generat i on d a t a  f r om Mark et i n g L P  ( R P S E . R9800 . D CW . I D U E I S . N OV87 . 
SASOU T , 3 November 1 9 8 7 ) 

�� . 3  1 � l S  

J I  



Ta b l e  4 . 3 . 9  

C O A L  SURFACE  M I N I N G LAND R E C L AMAT I O N  AC T I V I T I E S  

R E L A T E D  TO  I SW POWER P L A N T S  I N D I C A T I NG G E N E RA T I ON CHANGE  

Fuel  Sou r c e  T o n s  M i n e d  T o t a l  L a n d  T o t a  1 L a n d  

Powe r P l  a n t  ( C o .  , s t a t e )  M i n e  6.:LQ�8 6 II D i s t u rbed  U Rec l a l me d  

( ac r es ) ( a c re s ) 

Apache Mc K i n l ey ,  NM McK i n l ey 40 , 3 1 1 , 90 6  3 , 6 8 1  2 , 8 42  

C oronado McK i n l ey ,  NM McK i n l ey 4 0 , 3 1 1 , 9 0 6  3 , 6 8 1  2 , 84 2  

S a n  J u a n , NM San Juan  4 1 , 2 2 3 , 5 62  2 , 0 62  387  

I I  Tonnage mined  by  O c t . 86  is  an approx i ma t e  f i g u re b a s e d  on av a i l a b l e 

referen c e s . N o n e  of the  f i g u r e s  prov i de d  i n c l u de tonnage  m i n e d  pr i o r to 

1 9 72 . F i gu r e s  for McK i n l ey and San  Juan e x t e n d  th rough  March 1 98 3 . 

�I Does  not  i nc l u d e  l a n d  u s e d  f o r  fa c i l i t i e s ,  ro a d , or power l i ne  c o r r i dor . 

11 I nc l u d es  l a n d  i n  a l l r e c l amat i on p h a s e s . 

Sourc es : P e r s o n a l  c ommu n i c at i on w i t h Off i c e  of Surface  M i n i n g  s t aff , U . S .  Dept  

of the I n t e r i o r ,  D e n ve r , C o l orado , D e c ember 1 9 8 5 - J a n u a ry 1 9 86 . 

Personal  c ommun i c a t i on w i t h  M i n i n g  a n d  M i n e r a l s D i v i s i on s t aff , N ew 

Mex i c o  Dept . of E n ergy an d M i n e r a l s ,  J a n u a ry 1 9 86 . 

4 . 3 . 1 - 1 6  

JI 



T a b l e 4 . 3 . 1 0  

E F F E C T S  O F  I N T ER T I E  CAPAC I TY O N  COAL  G E N ERAT I O N , C O N SUMP T I O N , 
AND R E LATED  LAND D I STURBAN C E  I N  T H E  I N LAND  SOU THWE S T  II 

I n t e r t i e  
C apac i t  y 

E x i s t i ng Con t r a c t s  

1 9 88 

1 993  

1 998 

2 0 0 3  

Ex i s t i n g 

E x i s t i n g 
DC U p g r a d e  
Max i mum 

E x i s t i n g 
DC U p g r a de 
Max i mum 

E x i s t i n g 
DC Upgrade  
Max i mum 

Federal Market i ng 

1 988 

1 993  

1 998 

2 0 0 3  

E x i s t i ng 

E x i s t i n g 
DC Upgrade  
Max i mum 

EX i s t i ng 
DC Upgrade  
Max i mum 

E x i s t i n g 
DC U p g r a de 
Max i mum 

Ass u r e d  Del i v e ry 

1 9 88 

1 993  

1 998 

2 0 0 3  

E x i st i n g 

E x i s t i n g 
D C  U pg r a d e  
3 r d  A C / C O T P  
Max i mum 

E x i s t i ng 
DC Upgrade  
3 r d  ACiCOTP  
Max i mum 

E x i s t i n g 
D C  U p g r a d e  
3 r d  A C iC O T P  
Max i mum 

C o a l  
G e n e r a 

t i on 
( aMW) 

4 , 0 4 3  

4 , 75 5  
- 5 0  

- 1 3 3  

5 , 649 
o 

- 5 9  

6 , 24 6  
- 1 1 
-44 

3 , 999 

4 , 767 
- 5 1  

- 1 2 3 

5 , 64 6  
+ 5  

- 4 1  

6 , 2 4 2  
- 8  

-45 

3 , 9 8 1  

4 , 77 9  
-78 

- 1 24 
- 1 5 6 

5 , 6 3 1  
- 5  

- 3 6  
- 5 7  

6 , 2 34 
- 1 5 
- 2 8  
-40  

II As s ume s Propos e d  F o rmu l a  A l l o c a t i on o p t i on .  

C o a l  
C o n sump t l on 
( 1 , 0 0 0  t on s )  

1 9 , 1 1 0  

2 2 , 5 1 9  
- 2 4 3  
- 6 3 6  

2 6 , 6 1 8  
+5  

- 2 64 

29 , 24 2  
-48 

- 1 95 

1 8 , 9 0 0  

2 2 , 5 7 1  
- 2 4 5  
- 5 9 0  

2 6 , 6 0 4  
+ 2 9  

- 1 8 3 

2 9 , 2 2 5  
- 3 5  

- 1 9 8 

1 8 , 8 1 3  

2 2 , 6 2 7  
- 3 67 
- 5 8 6  
- 7 4 2  

2 6 , 5 3 4  
- 1 8  

- 1 5 8  
- 2 5 4  

2 9 , 1 89 
- 6 3  

- 1 1 9  
- 1 7 5 

L a n d  
U s e  

i.sl.c r e sl 

6 2 8  

7 5 8  
- 1 0  
- 2 3  

9 1 0 
+3  
- 3  

1 , 0 0 7  
- 3  
- 7  

6 1 9  

7 5 8  
- 9  

- 2 2  

9 1 0 
+4 
- 1  

1 , 0 0 5  
- 2  
- 6 

6 1 6  

7 5 9  
- 1 0  
- 2 0  
- 2 5  

9 0 8  
+ 2  
- 1  
- 2  

1 , 0 0 5  
- 3  
-4 
-6  

£1 D a t a  s h own represent  c o a l  generat i o n ,  c o n s umpt i on ,  and  l a n d  d i s t u r b a n c e  
c h a n g e s  i n  g e n e ra t i on of 1 0  aMWs o r  mo r e  between t h e  N o  A c t i on c a s e  a n d  
a n y  o t h e r  s t u dy c o n f i g u r a t i on .  Generat i o n at  t h e s e  p l a n t s  r e p r e s en t s  
4 0 -42% o f  t h e  t o t a l  c o a l  g e n e rat i on f o r  t h e  I SW .  P l a n t s  a f f e c t e d  a r e  
C h o l 1 a ,  C orona d o ,  A r i zona G e n er i c  Coal , S p r i n g e rv i l l e ,  San  J u an , Mohav e , 
a n d  H u n t e r  C o a l . 

11 B b l s = B a r r e l s .  
11 B c f  = B i l l i on c u b i c  feet . 

Sou r c e : Genera t i on d a t a  f rom t h e  Market i n g  L P  ( RP S E . R9 8 0 0  
D CW . I D U E I S . NOV87 . SASOU T , 3 November 1 9 87 ) 

C oe f f i c i e n t s  f rom H i nman , 1 987 . 

4 . 3 . 1 - 1 7  



T a b l e 4 . 3 . 1 1  

E F F E C T S  OF  F ORMULA A L L O C A T I O N  O P T I O N S  ON C OA L  G E N ERAT I ON , C ON S UMPT I ON 
AND R E LATED LAND D I S TURBAN C E  I N  TH E I N LAND SOU THWE S T  11 � I  

A s s um i n g  E x i s t i n g  C a pac i t y 

B a s e  C a s e  

1 988 

1 9 93  

1 998 

2 0 0 3  

Formu l a  
Al l oc a t i on 

Oot i on 

Pre-lAP  
P r o pos e d  
Hydro- F i r s t  

Pre-lAP  
Proposed  
Hydro- F i r s t  

P re - l A P  
P ro p o s e d  
Hydro- F i r s t  

P r e - l A P  
Proposed  
Hydro- F i r s t  

Federal  Market i ng 

1 988 

1 99 3  

1 998 

2 0 0 3  

Pre- lAP  
Proposed  
Hydro-F i r s t  

Pre-lAP  
Proposed  
Hydro- F i r s t  

Pre-lAP 
P ro p o s e d  
Hydro- F i r s t  

Pre- lAP 
P ro p o s e d  
Hydro- F i r s t  

Assu red De1 i veLi 

1 988 

1 99 3  

1 998 

2 0 0 3  

Pre- l A P  
P r o p o s e d  
Hydro- F i r s t  

P r e - l A P  
P r o p o s e d  
Hydro-F i r s t  

P r e - l A P  
P r o p o s e d  
Hydro-F i rst  

Pre-lAP  
Proposed  
Hydro- F i r s t  

1 1  A s s ume s E x i s t i n g c a pac i ty .  

C o a l  
G e n e r a 

t i on 
( aMW ) 

4 , 044 
-1  

+ 1 4  

4 , 7 5 2  
+ 3  
+6  

5 , 64 3  
+ 6  
+4 

6 , 2 4 2  
+4 
+6 

4 , 0 0 7  
- 8  
+ 7  

4 , 7 7 0  
- 3  
+ 4  

5 , 6 37 
+9 

+ 1 2  

6 , 24 2  
+ 0  
- 3  

3 , 988 
- 7  
- 1  

4 , 7 76 
+3  
+ 2  

5 , 6 3 3  
- 2  
+ 1  

6 , 2 3 4  
+ 0  
+ 2  

C o a l  
C on s umpt i on 
.lLmlO t on s )  

1 9 , 1 1 5  
-4 

+65 

2 2 , 5 0 7 
+ 1 2  
+ 3 0  

2 6 , 5 9 0  
+28 
+ 1 9  

2 9 , 2 2 5  
+ 1 7  
+25  

1 8 , 9 3 9  
- 3 9  
+ 3 5  

2 2 , 5 85 
- 1 4  
+ 1 7 

2 6 , 5 62 
+42 
+57 

2 9 , 2 2 5  
+ 0  

- 1 4  

1 8 , 847 
- 3 4  

- 5  

2 2 , 6 1 4  
+ 1 3 

+ 9  

2 6 , 5 4 2  
- 8  
+5  

2 9 , 1 89 
+ 0  
+ 9  

L a n d  
U s e  

( a c r e s ) 

628  
+ 0  
+2 

758 
+ 0  
+ 1  

9 0 9  
+ 1  
+ 1  

1 , 0 0 6  
+ 0  
+ 1  

6 2 1  
- 2  
+ 2  

758 
+ 0  
+0 

909 
+ 2  
+ 2  

1 , 0 0 5  
+ 0  
+ 0  

6 1 7  
- 1  
+ 0  

759  
+ 0  
+ 0  

9 0 8  
+ 0  
+ 0  

1 , 0 05  
+ 0  
+0  

�I D a t a  shown represent  coal  g e n e r a t i on ,  c o n s umpt i on ,  a n d  l a n d  d i s t u rbance  
c h a n g e s  in  generat i on of 1 0  aMWs o r  mo r e  between  t h e  N o  Ac t i on c a s e  a n d  
a ny o t h e r  s t u dy c on f i gu r a t I on .  G e n e r a t i on at  t h e s e  p � a n t s  r e p r e s en t s  
4 0 -42% o f  t h e  t o t a l  c o a l  generat i o n f o r  t h e  I Sw .  P l a n t s  a f f e c t e d  a r e  
C h o l l a ,  C o r o n a d o , Ar- i zo n a  Gener i c  C oa l , S p r i n g e r v 1 l l e ,  San  J u a n , Mohav e ,  
a n d  H u n t e r C o a l . 

11 B b 1 s = B a r re l s .  
11 B c f  = B i l l i on c u b i c  f e e t . 

Sourc e :  Generat i on d a t a  f r om t h e  Marke t i n g L P  ( R P S E . R9800  
D CW . I D U E I S . NOV87 . S A S OUT . 3 Novemb e r  1 9 8 7 )  

Coe f f 1 c i en t s  f r om H i nma n ,  1 9: n . 



Ta b l e  4 . 3 . 1 2  

E F F E C T S  O F  F O RMULA A L L OCAT I ON O P T I O N S  ON  C OAL G E N E RAT I ON , 

C ON SUMP T I O N , AND RELATED LAND D I S TURBAN C E  I N  

T H E  I N LAND SOUTHWE ST 

A s s um i n g  Max i mum C a pac i ty 1/ 

C o a l  

Genera- Coal  Land  

t i o n C o n sump t i on U s e  

Con t r a c t  C a s e  �- ( 1 , 0 0 0  t on s )  ( ac r e s )  

Federal  Market i ng 

1 99 3  P r e - l A P  4 , 6 5 1  2 2 , 0 1 2  7 3 7  

P r o p o s e d  - 7  - 3 2  - 1  

Hydr o - F i r s t  + 1  +4 +0  

1 998 P r e - l A P  5 , 6 0 6  2 6 , 4 2 7  9 1 0  

P r o p o s e d  - 1  - 6  +0  

Hydro- F i r s t  - 3  - 1 4  + 0  

2 0 0 3  Pre-lAP  6 , 1 97 2 9 , 0 2 7  9 9 9  

P r o p o s e d  + 0  + 0  + 0  

Hydro- F i r s t  + 2  +8 + 0  

Assured  D e l i v ery 

1 99 3  Pre-lAP  4 , 6 2 7  2 1 , 9 04 735  

P r o p o s e d  -4 - 1 9  - 1  

Hydro- F i r s t  + 0  + 0  +0  

1 998 Pre-lAP 5 , 5 7 3  2 6 , 2 7 5  9 0 5  

P r o p o s e d  + 1  +5  + 0  

Hydro- F i r s t  + 1  +4 +0 

2 0 0 3  Pre-lAP  6 , 1 9 3 2 9 , 0 0 9  9 9 8  

P r o p o s e d  + 1  +4 + 0  

Hyd r o- F i r s t  - 3  - 1 3 + 0  

1 /  D a t a  s h own r e p r e s e n t  c o al  g e n e r at i o n ,  c on s umpt i on ,  a n d  l an d  d i s t u r b a n c e  

c h a n g e s  i n  g e n e r a t i on o f  1 0  aMWs o r  m o r e  between t h e  N o  A c t i on c a s e  a n d  

any o t h e r  s t u dy c o n f i g u r a t i o n .  G e n e r a t i on at t h e s e  p l a n t s  represen t s  

4 0 -42% o f  t h e  t o t a l  c oa l  g e n e r a t i on f o r  t h e  I SW .  P l a n t s  affec t e d  are  

C h o l l a ,  C o r on a d o , Ar i zo n a  G e n e r i c  C o a l , S p r i n g e rv i l l e ,  San J u an , Mohav e , 

a n d  H u n t e r  C o a l . 

S o u r c e : Genera t i on d a t a  f r om t h e  Market i n g L P  ( RP S E . R9 8 0 0  

D CW . I D U E I S . NOV87 . SASOUT , 3 November 1 987 ) 

C o e f f i c i e n t s  f rom H i nman , 1 9 87 . 

4 . 3 . 1 - 1 9  



T a b l e 4 . 3 . 1 3  

E F F E C T S  O F  L ONG-TERM F I RM CONTRAC T S  O N  COAL G E N ERAT I O N , C O N SUMP T I ON , 
AN D R E L A T E D  L A N D  D I STURBA N C E  I N  T H E  I N LAND  SOU THWE S T  11 �I 

I n tert i e  
Capac i t  y 

E x i s t i ng I n tert i e  

1 988 

1 99 3  

1 9 98 

2 0 0 3  

E x i s t i ng C o n t r a c t s  
F e d e r a l  Mark et i n g 
A s s u r e d  D e l i v e ry 

E x i s t i n g C o n t r a c t s  
F e d e r a l  Market i n g 
A s s u red D e l i v e ry 

E x i s t i n g Cont r a c t s  
F e d e r a l  Market i n g  
A s s u r e d  D e l i very 

E x i s t i n g Cont r a c t s  
Federal  Market i n g  
A s s u r e d  D e l i v e ry 

D C  Upgr ade 

1 99 3  

1 998 

2 0 0 3  

E x i s t i n g  C o n t r a c t s  
F e d e r a l  Market i n g  
A s s u r e d  D e l i v ery 

E x i s t i n g C o n t r a c t s  
F e d e r a l  Market i n g  
A s s u r e d  D e l i v e ry 

E x i s t i n g C on t r a c t s  
Federal  Market i n g 
A s s u r e d  D e l i v e ry 

Max i mum Upgrade 

1 99 3  

1 998 

2 0 0 3  

E x i s t i n g Cont r a c t s  
F e d e r a l  Market i n g 
A s s u r e d  D e l i v ery 

E x i s t i n g C o n t r a c t s  
F e deral  Market i n g 
A s s u r e d  D e l i very 

E x i s t i ng C o n t r a c t s  
F e de r a l  Market i n g 
A s s u r e d  D e l i v e ry 

C o a l  
G e n e r a 

t i on 
...l3MWL 

4 , 0 4 3  
-44 
- 6 2  

4 , 7 5 5  
+ 1 2  
+24 

5 , 64 9  
- 3  

- 1 8  

6 , 2 46 
-4 

- 1 2 

4 , 7 0 5  
+ 1 1  

-4 

5 , 64 9  
+ 2  

- 2 3  

6 , 2 3 5  
- 1  

- 1 6  

4 , 6 2 2  
+ 2 3  

+ 1  

5 , 5 9 0  
+ 1 5  
- 1 6  

6 , 2 0 2  
-5 
-8 

Coal 
C o n s umpt i on 
( 1 , 0 0 0  t o n s )  

1 9 , 1 1 0 
- 2 1 0  
-293  

2 2 , 5 1 9  
+5 1 

+ 1 0 8 

2 6 , 6 1 8  
- 1 4  
-84 

2 9 , 24 2  
- 1 7  
- 5 3  

2 2 , 2 7 7  
+49 
- 1 6  

26 , 6 2 3  
+ 1 0  

- 1 0 7 

2 9 , 1 94 
-4 

-68  

2 1 , 884 
+97 

+2 

26 , 3 5 4  
+67 
-74 

2 9 , 047 
- 2 1  
- 3 4  

L a n d  
U s e  

( a c r e s )  

6 2 8  
-8 

- 1 2  

758  
+0  
+ 1  

9 1 0  
+0  
- 3  

1 , 0 0 7  
- 1  
- 2  

748 
+ 1  
+ 1  

9 1 3  
+0 
- 3  

1 ,  D 0 4  
+ 0  
- 2  

7 3 5  
+ 1  
- 1  

9 0 8  
+ 1  
�· 2 

1 , 0 0 0  
- 1  
- 1  

1 1  A s s umes t h e  P r o p o s e d  Formu l a  A l l oc a t i on o p t i on . 
� I  D a t a  sh own r e p r e s e n t  c o a l  generat i on ,  c on s umpt i o n ,  a n d  l an d  d i s t u r b a n c e  

c h a n g e s  i n  g e n e r at i on o f  1 0  aMWs or  m o r e  between t h e  N o  A c t i on c a s e  a n d  
a n y  o t h e r  s t u dy conf i g u r a t i on .  Generat i on a t  t h e s e  pl a n t s  r e p r e s e n t s  
4 0 -42% o f  t h e  t o t a l  c o a l  gene rat i o n f o r  t h e  I SW .  P l a n t s  a f f e c t e d  a r e  
Chol l a ,  Coronado , Ar i zo n a  Gener i c  C oa l , S p r i n g e r v i l l e ,  San Juan , Mohave , 
a n d  H u n t e r  C o a l . 

11 B b l s = Barr e l s .  
11 Bcf = B i l l i o n c u b i c  f e e t . 
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C o ef f i c i e n t s  f r om H ' nman , 1 38 7 . 
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4 . 3 . 2  A I R  QUALITY 

OVERVI EW AND SUMMP.RY 

Air  qua l i t y  is af f e c ted  when e l e c t r i c  power is produced f rom such fue l s  
a s  coal , o i l , and gas . When the fue l  i s  ext rac ted , t rans po rted , 
proces s e d , and then burned to  operate e l e c t r i c  genera tors , the 
surround ing a i r  i s  af f e c ted . P ower p lan t cons t ruc tion can a l s o  a f f e c t  
a i r  qua l i ty on a l o c a l  s cal e . The fo l l owing s e c t ions analyze  the 
p o t en t ial  e f f e c t s  of Inte rtie  dec i s ions on air  qua l i ty due to changes in 
p lant operat ions and cons truc t ion . 

Intertie  s a l e s  can 
power generated by 
Inland Southwes t .  
overa l l  impa c t s  of  

1 .  The hydro 

al low PNW surplus power to  d i s p lace  mo re expens ive 
coal and o i l  and gas uni t s  in Cal if o rnia and the 
Inc reas ing the l eve l of  Inte r t i e  s a l e s  d e c reas es  t he 
a i r  po l lut ion in  the Wes t e rn U . S .  f o r  two reasons : 

r e s ources used to  gene rate  much of  the expo r t  powe r in 
the PNW and Canada are l e s s  damaging to a l r  qua l i ty than the o i l  
and gas gene ration that  l S  d i s p laced in Cal i fornia , and o i l  and 
gas and coal p lan t s  that may be d i splaced  in  the I S W .  

2 .  Whi l e  PNW coal-fired  generat ing plan t s  produce more a i r  
po l lutan t s  p e r  uni t  of  energy produced t han o i l - and gas-f ired 
plants  gene r a l l y  us ed  in Cal if o rnia , and gene ral ly con t r ibute 
more to  amb ien t leve l s  of  air  po l lut ion , they are a l s o  gene ra l ly 
l ocated in s parsely  populated areas . Cal if o rnia o i l  and gas 
resources  are f requent ly in dense ly populated , urban areas . 
Therefore , a change in a i r  po l lut ion in the PNW a f fe c t s  far 
f ewe r peop l e  than an e quiva l en t  change in Cal i f o rnia . 

A l l  amb ient air  qua l i ty changes due to  changes  in f o rmula  a l l o ca t ion 
o p t ions , I n t e r t i e  capa c i ty , and l ong-term f i rm contrac t s  are pro j e c ted to  
be  smal l ,  l e s s  than C la s s  I I  P revent ion of  S ignif i cant De t e r i o rat ion 
( PSD ) increment s f o r  Total Suspended Par t i culate ( TSP ) and 80 2 ( s e e  
S e c tion 4 . 3 . 2 . 3 ) . 

I n c reas ing I n t e r t i e  capa c i ty woul d l ead to  only sma l l  increas e s  in a l r  
p o l lut ion f rom coal p l an t s  i n  the PNW , and woul d  a l l ow gene rat ion f rom 
Cal if o rnia p lant s  to be reduced , thus improving amb i ent  a i r  qua l i ty by 
sma l l  amount s  in heavily  populated areas near plan t s  in Cal if o rnia . I SW 
a i r  qua l i t y  woul d  a l s o  be improved s l ightly  be caus e of  l owe r demand f o r  
power f rom p l an t s  the re . 

The DC Upgrade would  primari l y  d i s p lace power genera t i on f r om o i l  and gas 
p lants located  in dense ly populated  areas in the Los Ang e l e s  air bas in . 
Large numb e r s  of peop l e  should bene f i t  f rom reduced air  p o l l u t i on .  

The Thi rd AC would p r ima r i ly reduce a i r  po l lut ion in the northern and 
c en t ral  areas of Cal i f o rnia , compared to  cond i t ions under Exi s t ing 
Inte r t ie capac i ty .  A l though s ome PNW energy whi c h  woul d be t ransm i t t e d  
over t h e  Thi rd A C  woul d  indire c t ly s e rve s outhern Cal if o rnia , ove ral l  
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there would be l e s s  o i l  and gas genera t i on d i sp l aced  at  plan t s  l ocated in 
dense l y  populated areas . With  b o th proj e c t s  bui l t  ( Maximum Capac i ty ) , 
the bene f i t s  of increased Int e r t i e  sales  woul d  be s pread more evenly  
wi thin Cal ifornia . 

The Hydro-Firs t Formula Al l ocat ion opt ion s e ems in general t o  have some 
minor bene f i t s  to PNW a i r  qual i ty relat ive to the P roposed Formula 
A l l ocat ion and the P re- lAP case for  1 99 3  through 200 3 .  For Cal i f o rnia 
and the I SW ,  the cho i ce of  f o rmula al locat ion po l i cy seems to  have very 
l i t t l e  e f f e c t  on p roj e c ted  air  qua l i t y .  

The f i rm con t rac t s  cond i t ion has l i t t l e  e f f e c t o n  PNW a i r  qual i t y .  Fo r 
years a f t e r  1 988 , Cal if ornia and ISW air  qua l i ty i s  p ro j e c ted t o  be 
b e t te r  under  As sured Del ivery than unde r  Federal Market ing o r  Exi s t ing 
Con t rac t s . This  assumes a f irm ene rgy s a l e  to  Cal i fo rnia unde r  Assured 
Del ivery , in add i t ion to  exchanges ,  whi ch ma intains a ne t f l ow of  ene rgy 
f rom the PNW to Cal i f o rnia . 

4 . 3 . 2 . 1  P lant Ope rat ions 

Coal . Coal p lant ope rat ions a f f e c t a i r  qua l ity  p r ima r i l y  through 
emi s s ions of  po l lutan t s  produced  when coal is  burned . There are a l s o  
impac t s  a s  a resul t of c oal  mining . Append ix F provides data o n  the 
p o l lutan t s  a s s o c iated w i t h  coa l - f i red gene rat ion and on the e f f e c t s  of 
coal mining on a i r  qua l i ty .  

Coal  i s  of ten t ransported  t o  the generat ing p lant by uni t  t rain . The 
t rain l o c omo t ive emi ts  po l lutan t s  charac t e r i s t i c  of a d i e se l eng ine , such 
as part i c ulat e s , n i trogen oxide s ,  and carbon monoxide , and the coal cars  
emit  coal dus t during the  j ourney . For the  PNW , the only p lant s  
rece iving coal b y  uni t  t rain f o r  whi ch sub s tan t ia l  opera t ional e f f e c t s  
a r e  s hown b y  the analys i s  a r e  Boardman and Valmy . In  the Southwe s t , the 
coal-fired  s ta t ions in eas t e rn Arizona rece ive coal by t rain from mine s 
100  to  200 m i l e s  away in New Mexico . 

Dus t  emis s ions p e r  kwh of  e l e c t r i c i ty gene ra ted by the t rans ported  coal  
during the  p ro c e s s  of  moving the  coal  f rom mines to  powe r p lant s  can 
exceed  part i culate  emis s ions p e r  kwh f rom the generat ing p lant i t se l f . 
Howeve r ,  the s parse  populat ion a l ong mos t of the t rack , the l ow e f f e c t ive 
height of the dus t s ourc e , and the dus t  par t i c le s ize  d i s t r ibut ion al l 
reduce the po l lu t ing potential  of  the s e  emi s s ions . Coal t rain po l lutan t s  
o the r t han dus t are emi t ted  in amount s  tha t  are sma l l  compared t o  
generat ing plant emis s ions . Append ix F contains a c ompari son of  coal  
t rain and powe r s tat ion emi s s ions . 

Dus t  raised  in s to r ing and r e t r i eving coal , l ime , o r  l imes tone i s  we l l  
con t ro l led  by s tandard prac t i c e s . No s i gn i f icant emi s s ions are 
a s s o c iated w i th the s e  proces s e s . 

Coal - f ired powe r p lant s  p r i mar i l y  emi t  oxides of  sul fur and n i trogen 
( SOx and NOx ) and f ine part i culate mat t e r . S o l i d  was t e s  ( b o t tom ash ,  
f ly ash , and s c rubb e r  s l udge ) a l s o  are generated . Sul fur dioxide ( S0 2 ) 



can aggravate r e s p i ratory ai lment s  such as bronchi t i s , as thma , and 
emphysema . I t  can a l s o  mix w i t h  o the r airborne po l l utants  to s o i l  o r  
corrode rubbe r ,  p l as t i c s , pain t s , bui l d ing s tone , me ta l s , and o ther 
mat e r ial s .  The Environmental P r o t e c t ion Agency ( EPA ) and s ta t e  
environmental agencies  regulate SOx emiss ions f rom coal-f i red powe r 
plan t s . Be caus e o f  the l ow sul f ur content o f  Wes tern coal , few prob l ems 
with  removal of s u l fur d ioxide f rom s tack gas es have been exper i enced , 
compared with  coa l -f i red  power p lant s  in the Midwe s t  and Eas t .  

N i trogen oxides ( NOx ) , p roduced  during high-tempe rature combus t i on , mlX 

with o ther p o l l utan t s  to create  pho to chemical  smog , which reduc e s  
vis ib i l ity , aggravates  r e s p i ra tory prob l ems , and--unde r  pro l onged 
exposure--leads to general eye , throat , and s inus i r r i ta t io n .  1 /  

Par t i culates  are s o l id par t i c l e s  o r  drop l e t s  o f  l iquid ( e . g . , dus t ,  s oo t , 
smoke , and n i t rate o r  sul fate  sal t s ) that can caus e res p i ra t o ry ai lment s  
and contribute to  reduced vis ib i l i t y .  Par t i culat e s  f rom coa l - f i red power 
p lant s  contain trace e l ements  and sma l l  amount s  of  radioac t ivity . 

Several t e chnol og i cal  advances have con t r ibuted to  grea t e r  contro l o f  
the s e  a i rborne po l l utant s .  Advanced  coal-was h ing te chni ques he l p  remove 
sul fur f rom coa l  before  burning . Flue gas desul furizat ion sys tems 
( s c rubbers ) and e l e c tros tat i c  pre c i p i tators  can remove sul f ur oxides  and 
par t i culates  f rom s tack gases . Changes i� the combus t ion pro c e s s  have 
s uc c e s s ful ly l imi ted n i trogen oxide emis s ions a t  newer plan t s . Tal l  
s tacks disperse  and d i l ut e  gas es and part i culates  s o  that concentrat ions 
are les sened before po l lutan t s  reach ground l eve l . Al though such s tacks 
are e f f e c t ive in l owering the ground-l eve l concent rat ions o f  po l lutan t s , 
they do not  reduce the amount of  gas es  and par t i culates  r e l eased into the 
atmosphere by coa l - f i red p lan t s . In the 1 9 70s , the EPA ins t i tuted 
emi s s ion s tandards for  new o r  s ubs tant ial ly  mod i f ied  coal - f i red e l e c t r i c  
powe r plan t s .  In  addi t ion , EPA has required e f f e c t ive moni to ring sys tems 
to  maintain the s e  s tandards .  

P lant operat ional changes  and resul t ing impa c t s  on air  qua l i ty mus t be 
evaluated on a plant-by-plant  bas i s . Pred i c t ing the l eve l of res idua l  
concentrations at  various d i s tances  f rom t h e  plant s i te  requi res  de t a i l e d  
knowledge of  the me teoro l ogy o f  the area a f f e c ted be cause d i s t ribut ion o f  
concentrat ions of  p o l l utants  i s  governed largely  b y  atmospher i c  s t ab i l i t y  
and wind pat t e rns . Topography i s  a l s o  an impor tan t  fac t o r .  Mos t c oa l  
p l ants  i n  the Wes tern U . S .  are l ocated i n  areas w i t h  re lat ively l ow 
populat ion dens i t y ;  at these  s i tes , pub l i c  hea l t h  impa c t s  wi l l  be  sma l l  
o r  negl igib l e  s impl y  be caus e f ew peop l e  l ive there . Appendix A contains 
data on coal plant  l o cat i ons and nearby populat ions in the Pac i f i c  
Nor thwe s t  and Inland Southwes t .  

A c i d  Depo s i t ion . Ac id  depos i t ion , ano ther a i r  po l lut ion-re lated  prob lem , 
i s  gaining increas ed  a t t ent ion . Coa l - f i red  gene rat ion accoun t s  f o r  about 

1/ N i trogen oxides  are not  d i s cus s e d  at  l ength here for two reas ons . 
Firs t ,  exi s t ing concen t ra t i ons of  NOx do no t exceed the a i r  qual i ty 
s tandards in any o f  the areas o f  concern . Second l y ,  NOx ' as a 
precursor to the f o rmat ion o f  ozone , i s  accounted  f o r  under  o zone 
d i s cuss ions . 
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40 percent and 1 1  percen t , respe c t ive ly ,  o f  the t o tal  sul fur and n i t rogen 
oxide emi s s ions in the Un ited  S ta te s  ( Dvorak et  al . ,  1 9 78 ) .  When sul fur 
and n i t rogen oxides are r e l eased into the atmosphere , they can c omb ine 
with  mo is ture or o ther cons t i tuent s , oxi d i z ing to  f o rm sulfur i c , n i t rous , 
or  n i t r i c  acid  o r  var ious s ul f a t e s  and ni trates . Transpo rted  over long 
d i s tances , the acids  fal l dry or  we t ( i . e . , in rain o r  snow ) to  ear th . 
This acid  depo s i t ion can s e r ious ly damage aqua t i c  and terres t r ia l  
e cosys tems and can reduc e agr icul tural yields . 

The extent to  whi ch emi s s ions o f  sul fur and n i t rogen oxides con t r ibute to  
acid  depo s i t ion depends upon : ( 1 )  the amount o f  oxides emi t t ed ; ( 2 )  the 
nature of  the chemical  t rans f o rmat i ons that o c cur a f t e r  emi s s ion ; 
( 3 )  me teoro log i cal t rans portat ion and d i lut ion ; and ( 4 )  me teoro l o g i c a l  
factors  caus ing depo s i t ion o r  removal . The s igni f i cance o f  t h e  e f f e c t s  
o f  a c id depo s i t ion depends o n  the charac teri s t ic s  of  the s i te s  upon whi c h  
acidic  mat e r ia l s  a r e  depo s i t ed , s uch a s  the d e p t h  and a c i d i ty o f  t h e  s o i l  
and species  o f  p l an t s  and anima l s  present . 

The e f f e c t s  of  a par t i cular  power p lan t cons equent l y  depend s t rongly  upon 
i t s  location , the regional c l imate , and the t ime of  year . The presence 
of  o ther s ignif i cant s ource s  of  a i r  pol l utan t s  is  also  impor tant t o  the 
ove ra l l  e f f ec t .  Snow and rain s torms l ead to more rapid  depo s i t i on than 
dry cond i t i ons . Depo s i t i on i s  the refore fas ter  in the rainy PNW than in 
the dry Southwe s t . Oxidat ion i s  s l ower in c l ean rural a i r  than in d i r ty 
urban air ; acid  may thus be  depos i t ed farther f rom rural s ources  than 
f rom urban s ourc e s . P o l lutant s  re l eased f rom low s tacks can unde rgo 
great e r  dry depo s i t ion than tho s e  f rom high s tacks . Sources  with  ta l l  
s tacks w i l l  contribute more t o  wides p read a c i d  depos i t ion than tho s e  w i t h  
l ow s tacks . 

The c omplex t rans p or t , t rans f o rma t ion , and removal pro c e s s e s  invo lved in 
acid depos i t i on have been mode led  a t  Argonne Nat i onal Labora t o ry us ing a 
reg ional t ransport  approach ( Shannon , personal commun i ca t i on , 1 98 6 ) .  The 
resul t s  of a tabulat i on of the amoun t s  of we t and dry sul fur depo s i ted on 
Cal iforn ia and the Pac i f ic Nor thwes t ,  determined by us ing this mod e l ing 
e f f or t , are s hown in Tab l e  4 . 3 . 14 .  

Tab l e  4 . 3 . 1 4 compare s :  ( 1 )  the d i f f erences in SOx and NOx emi s s ions 
due to increas ing lnt e r t i e  capa c i ty f rom Exi s t ing to  Maximum and moving 
f rom the Exis t ing to the Ass ured De l ivery contract cond i t i on whi l e  
maintain ing the P re- lAP Formula A l l o cat ion opt ion to  ( 2 )  total  annual 
emi s s ions o f  SOx and NOx f o r  s e l e c ted s tates  in the s tudy are a .  The 
to tal emis s ions data we re deve loped by s tate air  qual i t y  agenc ies  dur ing 
recen t  emi s s ions inven t o ries . 

The upper hal f  o f  Tab l e  4 . 3 . 1 4 c ompares the base l eve l of  emi s s i ons f o r  
the s tates  invo lved , de t e rmined f rom recent  inven t o r i e s , to  the change s  
i n  emis s ions o f  sul fur and n i t rogen oxides  cal cula ted to  take place  as a 
resul t o f  the s h i f t  in l n t e r t i e  operat ion . The emi s s ion changes are 
qui t e  smal l ( l e s s  than 4 percent  in a l l  cas e s ) c ompared to  the base  
emi s s ions . The b o t t om hal f  o f  the  tab l e  s hows amoun t s  o f  sul fur 
depo s i ted on the s tates  ident i f ied in the l e f t  hand column . The s e cond 
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c o l umn shows the depo s i t ion corresponding to the base l eve l emi s s ions o f  
sul fur f rom current man-made sources  ( as opposed  to  natural s ources  such 
as vo l cano s ) .  Fo r examp l e ,  the bas e  leve l of  sul fur depo s i t ion in 
Cal i f o rnia i s  1 5 9 , 000 tons in 1 985 . This  depo s i t ion arises  f rom the base 
l eve l emi s s ions mo s t ly in Cal i fo rnia , but also  inc l udes con t r ibut ions 
f rom other  states . The mat r ix o f  numbe rs on the r ight s ide of  the tab l e  
s hows the con t r ibut ions t o  depo s i t ion o n  s ta t e s  ident if ied o n  the l e f t 
s ide as a re s u l t  o f  changes in emi s s ions f rom s tates  ident i f i e d  in the 
c o l umn headings . The s e  changes  in emi s s ions a r i s e  f rom the p roposed  
changes  in lnt e r t i e  operat ion d e s c ribed above . For  examp l e , und e r  the 
proposed  s cenari o , sul fur depo s i t ion on Cal if o rn ia f rom Cal i f o rn i a  
sources i s  reduced b y  200 tons , b u t  depo s i t ion o n  Cal i f o rnia  f rom O regon 
s ources is increased by 1 ton and f rom Washington s ources  by 18 tons . 
The net change in depos i t ion on Cal if o rnia i s  a reduc t ion o f  about 
180 tons . The tab l e  s hows that the e f f e c t s  of  the case a s s uming Maximum 
Capa c i ty , the P re-lAP , and the As s ured De l ivery contract  cond i t ic� on 
sulfur depo s i t ion in Cal i fornia and the Pac i f i c  Nor t hwe s t  are sma l l  
compared t o  bas e l eve l s . 

S o l id Was te . Removal of  the part i culates  and sulfur oxides  f rom the f lue 
gas e s  of coal- f i red  powe r p l an t s  produc es  large amount s  of  f l y  ash and 
s c rubber  s ludge . The s e , together with b o t tom ash , cons t i tute the 
p r inc ipal s o l i d  was t e s  to be  disposed  of  at the plant s i te s . The 
d i s po s i t ion of the s e  materials  at the coal -f ired  s ta t ions in the PNW and 
l SW whi c h  are s ub s tant ial ly  a f f e c t ed by l n t e r t i e  de c i s ions is shown in 
Tab le  4 . 3 . 1 5 .  

Many of  the p lant s  do not have s c rubbers  and therefore do not have to  
di spose of  s c rubbe r  s ludge . Mos t  of  tho s e  that do have s c rubbe r s  s t ore 
the s ludge permanent l y  in c lay- l ined ponds near the p lant s .  The b o t tom 
and f ly ash a l s o  may be s t ored in ponds , but mo re o f ten are used as  
land f i l l  o r  in s ome cases  as a c ons t i tuent of  c emen t . 

P lants  that depend on pond disposal  mus t have adequate  land ava i l ab l e  to  
accommodate the ponds deve loped over the l if e  o f  the plant . The area 
re quired over t he l ife  of  the p lant f o r  a 500 MW p lant with a s s o c iated 
ash and s c rubber s l udge s to rage i s  several hundred acres  ( U . S .  Depar tment 
of  Energy , Ene rgy Te chno l ogy Charac t erizat ions Handbook , 1 98 3 ) .  

O i l  And Natural Gas . The mos t  pol l u t ing s tage in the na tural gas s upply  
sys tem i s  early  produc t ion when the gas  we l l s  are  be ing d r i l l ed  and 
prepared f o r  produc t ion . During this  s tage , cons iderab l e  amount s  of  
sul fur oxides are  r e l eased . During the  s ub s equent extrac t ion ,  s e parat ion 
( o f  the gas f rom o i l  and/ o r  wate r ) ,  gathe r ing , and ini t ia l  proce s s ing , 
s ome gases  may be re l eased  through f lar ing , ven t ing , l eaking , and 
produc t ion ope rat ions ( US DOE , 1 98 3 ) .  The s e  gas e s  can inc l ude me thane 
and hydrogen sul f ide ( H2S ) ,  as we l l  as n i t rogen oxides  ( NOx ) , sul fur 
dioxide ( S02 ) '  and combus t ion pro duc t s  f rom the gas fuel  used in 
compre s so r  engines and s teambo i l e rs . Ove ral l ,  however ,  s uch  r e l ea s e s  are 
sma l l  compared to  the r e l eases  in the powe r p l an t s . Le s s  than 10  percen t  
o f  the gas used i n  Cal i fornia come s f rom we l l s  wi thin Cal i f ornia . The 
res t originat e s  out s ide the s tate . Append ix F contains data on 
approximate a i r  po l l utant emis s ions during ini t ia l  we l l  deve l opment ,  
extract ion , and proces s ing compared t o  those f rom a gas-f i red powe r p l an t . 
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Tab l e  4 . 3 . 14 

EFFECTS OF  MAXIMUM CAPAC ITY AND ASSURED DELIVERY ON SULFUR 
OXIDE AND N I TROGEN OXIDE EMIS S I ONS AND SULFUR DEPO S I T I ONS 

To tal Change in Annual Change in Annual 
Emi t t ing S t a t e  Emi s s ions P lant Emis s ions 1 /  Emi s s ions 

( 1000 tons ) ( 1 000 tons ) ( pe rcent ) 
State  Year S Ox NOx S Ox NOx S Ox NOx 

Cal if o rnia 1 9 8 3  1 0 9 5  208 -1 . 32 - 2 . 33 -0 . 1 2 -1 . 1 2 
Oregon 1 985  4 3  1 8 9  0 . 08 0 . 0 2 0 . 1 9 0 . 0 2 
Was h ington 1 985  245 2 9 2  6 . 54 1 . 05 2 . 6 7 0 . 36 
Mon tana 1 985  8 7  0 . 73 0 . 84 
Wyoming 1 98 3  1 29 44  1 . 7 1 1 . 5 3 1 . 33 3 . 48 

SULFUR DEPOS I T I ON 

Annual Change in Sul fur Depo s i t ion Acc ompanying 
Bas e  Change in Thermal P lant O,eera t i on"( ( 1000 tons ) 

S tate  Annual 
Rece iving Sul fur S tate  Emi t t ing Sul fur 
De,eo s i t ion De,eo s i t ion Year CA OR WA MT I<lY To tal 

Cal i fornia 1 5 9  1 98 3  -0 . 203  0 . 00 1  0 . 0 1 8  -0 . 184  
Oregon 1 4  1 98 5  -0 . 004 0 . 01 0  0 . 1 25 o . l 3 l  
Washington 30  1 98 5  -0 . 00 1  0 . 006 0 . 74 1  0 . 746 
Idaho 1 5  1 98 0  -0 . 005 0 . 00 2  0 . 088  0 . 0 1 0  0 . 005  0 . 100  
Montana 1 4  1 98 5  -0 . 004 0 . 00 2  0 . 15 1  0 . 1 1 3  0 . 0 3 0  0 . 29 2  

1 /  Compares the Exi s t ing Capac i t y ,  Pre-lAP , Exis t ing Con t rac t s  case 
with the Maximum Capac i t y ,  P re-lAP , Ass ured De l ivery case  f o r  s t udy 
year 200 3 . 

Sour ces : S tate  emis s i on s  f rom s tate  a i r  qual i t y  agenc i e s ; depos i t ion 
values based on cal culat ions by Shannon , Argonne Nat ional 
Laboratory ( pe r s onal communication ) . 
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Tab l e  4 . 3 . 1 5 

SOLID WASTE D I SPOSAL FROM COAL-FIRED POWER P LANTS 

= = = = = = = = = = = = � = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

P lant 

PAC IFIC NORTHWEST 

Boardman 

Centra l ia 

C o l s t r ip 

J im Bridger 

Valmy 

INLAND SOUTHWEST 

Cho l la 

Mohave 

Coronado 

San Juan 

S p r ingervi l l e 

Hun t e r  

S c rubbe r  Was t e s  
( Ca l c ium Sul f i te

Sulfate  S l udge ) 
Bot tom/Fly 

Ash 

Minor Ons i t e  D i s posal ; 
No Sc rubbers In U s e  Con t rac t o r  Removal 

No S c rubbers  In U s e  Ons i t e  Land f i l l  

Permanent D i s po s a l  U s e d  f o r  F i l l  Mat e r ia l  
Ponds Near P lant Near P l an t  S i te  

Permanent D i s po s a l  
Ponds Near P lant 

P e rmanent D i s po s a l  
Ponds Near P lant 

Permanent D i s po s a l  
Ponds Near P lant 

No Sc rubbers  In  U s e  

L ined Ons i t e  Pond 

No Sc rubbers  In U s e  

D r y  Sc rubbe r  
O f f s i t e  Land f i l l  

Permanent D i s po s a l  
Ponds Near P lant 

Ons i te  Landf  i l l ;  
Con t rac tor  Removal 

Ons i t e  Landf i l l ; 
Cont rac tor  Removal 

Ons i t e  P onds 

Ons i te  Land f i l l ; 
Con t ractor  Removal 

Ons i t e  Land f i l l  

Ons i te Land f i l l  

O f f s i t e  Land f i l l  

Ons i t e  Land f i l l  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Sources : Personal Commun i cat ion w i th P lant Engineers  and/ o r  Environmental 
Manage rs , Apri l  1 98 7 ,  and EEl  S ta t i s t i cal  Data Bas e . 

Note : Contractor removal inc ludes us e f o r  f i l l  ma t e r ia l  o r  c ement . 
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Ext rac t ion of  o i l  invo lve s  pro c e s s e s  s imilar  to  those for  natural gas , 
inc l ud ing a separat i on proc e s s . As s o c iated  air  po l lut ion cons i s t s  of  
hydrocarbons and combus t ion produc ts  r e l eased  when s p i l led  c rude o i l  
evaporates  o r  i s  burned . In  s ome l ocations ( such as o f f s hore ) ,  o i l  
produced during tes t ing a l s o  i s  burned . The amoun t s  of  a i r  res idua l s  
rel eased in t h i s  way a r e  smal l o n  a n  ove ra l l  bas is , a l though there may be 
cons iderab l e  local  e f fe c t s . 

Transporta t i on of  gas o r  o i l  produces alr re s i dual s  through the opera t i on 
of the compressor  pumps for  pipel ines and of  engines used  in t ransport  
vehic l e s . The amounts  of  a i r  emi s s ions in all  case s  are sma l l  
( Unive r s i ty of  Oklahoma , 1 9 75 ) compared t o  those  f rom e l e c t r i c  gene rat ing 
plants . 

O i l  ref iner i e s  are , in gene ra l , maj o r  sour c e s  of  a i r  res idua l s . Fue l 
burning pro c e s s  heaters  and ref inery bo i le r s , f o r  examp l e , pro duc e large 
amoun t s  of  sul fur oxi de s , nitrogen oxide s , and hydrocarbons , and mod e rate  
amounts  of part iculates  and carbon monoxide . Append ix F provides  data on  
the  air  pol lutant r e l eases  for  an average ref inery wi th contro l l ed 
emi s s ions , compared to  tho s e  from an o i l-f i red  powe r p lant . 

A l t hough ref ine ry r e l eases  are no t ins ign i f i cant , o i l  ref inery operat ion 
in  Cal if ornia doe s  not necessar i l y  change in proport ion to  Cal ifo rnia 
ut i l i ty use of  o i l ; moreove r ,  i t  is d i f f i cul t to t i e  changes  in 
generat ion at  wes tern gas - and o i l -f ired p lant s  to  par t i cular 
re f ine r i e s . Whi l e  BPA ' s  I n t e r t i e  dec i s ions may pos s ib l y  aff e c t  the l evel  
of  po l lut ion f rom ref iner ies , the  d i f f i cul ty of  l inking thos e  d e c i s ions 
to  spec i f i c  l eve l s  of  po l lut ion at spec i f i c  ref ine r i e s  prec ludes 
quan t i tat ive analys i s  of  p o t en t i a l  impa c t s  on ref inery emis s i ons in this 
E I S .  

Combus t ion produc t s  f rom o i l -f i red generat ion--pr ima r i l y  sul fur oxide s , 
nit rogen oxi des , carbon monoxide , par t i culates , and 
hydrocarbons --repres ent the mos t  s igni f i cant a i r  res idues . Thes e  
po l lutants  a r e  contro l l ed  w i th s tack gas s c rubbers , baghous es  ( devi ces  
whi ch use fabric  to  f i l te r  part icul a t e  p o l lutants  f rom the ai r ) , 
e l e c tros tat i c  pre c i pi tators ,  combus t ion contro l te chniques , and are 
d i s persed  through tal l s tacks . 

Gas-f i red  powe r p lant s  emi t almo s t  no sul fur oxides ;  they a l s o  have very 
sma l l  part i culate emi s s ions . A natural gas -f i red p l ant typ i ca l ly  
produces  less  than 5 percent by  weight of  the sul fur and par t i culate  
emi s s ions of  a coal-fired  power p l ant , and subs tant ial l y  l e s s  than an 
o i l -f ired p l ant . The maj o r  emis s ions o f  gas-f i red  genera t i on are 
ni t rogen oxi des , whi c h  oc cur in l ower quan t i t ie s  than they do in o i l  or 
coal  burning . Gas -f i red  powe r p lant s  in Cal ifo rnia of ten us e combus t ion 
con t r o l  techniques and s p e c ial  bo i l er d e s i gns to  l im i t  the produc t i on o f  
nitrogen oxi de s . 
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Air qua l i ty impa c t s  on human heal th and mat e r ia l s  depend on the numb e r s  
and types  of nearby receptor s . Be cause mo s t  of the Cal i f o rnia o i l  and 
gas p lants  are l o cated in urban areas w i th large populat ions , the 
magni tude of the i r  air p o l l u t ion impa c t  on ma t e r i a l s  and hwnan heal th may 
be greater  than tha t  of coal plan t s  in rural o r  remo te areas . Appendix A 
provides popula t i on f igures for  the sub s tan t ia l ly a f f e c t e d  a i r  bas i ns in 
Cal ifornia . 

Conserva t ion . Change s  in Inte r t i e  po l i cy o r  capac i ty may af f e c t  the rate 
of  deve lopment of cons erva t ion resources .  The maj o r  environmental  e f f e c t  
assoc iated w i t h  energy cons e rvation to  date i s  o n  indoor a i r  qua l i ty ,  
which  s t ems f rom weatherization , an impor t an t  e l emen t  of  con s e rva t ion 
programs for  s everal years . Appendix F contains add i t i ona l informat ion 
on weathe r i z a t i on and indoor a i r  po l lut ion . 

Changes in conse rvat i on e f f o r t s  related  to  d i f f e rent Int e r t i e  d e c i s ions 
may no t af f e c t  indoor air pol lut ion l eve l s  s ince  much of the pos s ib l e  
res idential weathe r i za t ion i n  the PNW has a l ready been done . Whe re 
poten t ial prob l ems are known to be s igni f i cant , con s e rvat ion deve l opment 
p l ans in the PNW general ly  inc l ude measure s , such as a i r-to-a i r  heat 
exchangers , to  m i t igate indoor air  po l lut ion prob l ems . Steps  to  avo id  o r  
minimize  e f f e c t s  o n  indoor a i r  qual i t y  a r e  a l s o  incorporated into 
comme r c ial  bui l ding programs . Because con s e rvat ion programs inc l ude 
measures to m i t iga t e  poten t ial indoor air p o l l u t ion prob l ems , no a t tempt 
has been made  to  quant ify the e f f e c t s  of indoor  a i r  qua l i ty change s  in 
this  E I S . 

Nuc lear Powe r .  Change s in Int e r t ie capac i ty o r  p o l icy  could  af f e c t  the 
s c hedule  of  the deve l o pment of nuc l ear power re s ources  in  the PNW . The 
s tages in the nuc l ear  fue l  cycle  that may affe c t  a i r  qua l i ty are uran ium 
mining , mi l l ing , uranium hexaf luor ide produc t ion , enri c hment ,  fue l  
fabricat ion , power produc t i on ,  and was te d i s posal . Add i t i onal data on 
air qua l i ty e f f e c t s  of nuc l ear power c an b e  found in Appendix F. S in c e  
a i r  po l l utan t  emis s ion r a t e s  f rom nuc l ear p lant s  are sma l l  and be cause 
changes in nuc l ear p lant operations  would  no t be  exp e c t e d  as a resul t o f  
the propos e d  a c t ions , t h i s  E I S  d o e s  no t cons i d e r  t h e  impa c t s  of a i r  
pol lutant emis s ions f r om nuc l ear reac tors  further .  

4 . 3 . 2 . 2  Analy t ical  _Me thods  

Quan t i ta t ive analys e s  of  Int e r t i e  e f f e c t s  on a i r  qua l i ty focused on a i r  
po l lutant quan t i t ie s  and amb ient l eve l s ,  s pe c i f i ca l ly f o r  sul f ur d ioxide 
( S 02 ) '  TSP ( to tal  sus pended part i culat e ) ,  and ozone ( 03 ) ' The 
analy t i cal  me thods used  f o r  the a i r  qua l i ty analy s i s  are des c r ibed  in  
Appendix G .  

S cenarios  comb ining capac ity , formula a l l o cat ion , and f i rm contrac t 
cond i t ions were quan t i t a t ive ly  analyzed to  d e t e rmine the a i r  qua l i ty 
e f f e c t s  at  s ub s tan t i a l l y  a f f e c ted f o s s i l -fue l-f ired  gen e rat ing plan t s  
l o cated i n  Cal ifornia , O regon , Was h ington , �ontana , Wyoming , Nevada , 
Utah , Arizona , and New Mexi co , during the period  1 988-200 3 . A p lant was 
def ined as be ing sub s tan t ial ly  a f f e c ted  i f  i t s  p ro j e c ted  annual 
generat i on changed  by 1 0  ave rage MW o r  more und e r  any s cenario  f rom the 
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no ac t ion a l te rnat ive ( i . e . , P re-lAP , Exis t ing Inte r t i e , and Exi s t ing 
Contrac ts ) .  The re wi l l  be no impac t s  on a i r  qua l i ty in Canada be caus e 
the BC Hydro sys tem i s  bas ed  on hydroe l e c t ri c  powe r .  

Changes  in amb ient leve l s  o f  S02 , TSP , and ozone we re d e t e rmined by 
mode l ing and comparing exi s t ing ave rage regional a i r  qua l i t y  and 
po l lutant concent rat ions to the gene ra t i on l eve l s  a s s o c iated  w i t h  
al t e rnat ive Int e r t ie s cenar ios . Several a i r  d is p e r s ion mode l s  were used . 

Cal culat ions o f  the e f f e c t s  o f  I n te r t ie p o l icy  o r  capac i ty change s  on a i r  
qua l i ty were prepared f o r  t h e  area wi thin 75  k i lome t e r s  o f  each 
s ubs tan t ia l l y  af f e c ted PNW and I SW coal p l ant , bas e d  on the cal culat ions 
of  gene rat i on leve l s  d e s c r ibed in S e c t ion 4 . 1 .  In  Cal if o rnia , many o i l  
and gas p lant s  are located near each o ther i n  the same a i r  bas in . The 
cal culat ions f o r  such p lant s  assumed that the emis s ions f rom the p l an t s  
become we l l  mixed in the a i r  bas ins i n  whi c h  they a r e  l ocated , 
s pec i f i ca l l y  the San Franc i s c o , Lo s Ange l e s , and San Diego bas ins . O ther 
Cal i fo rnia p l an t s , ( e . g . , the Mos s  Land ing and Morro Bay p l an t s ) were 
hand led  l ike the PNW and I SW p lant s ,  be cause they are r e l a t ive ly  i s o lated  
and would  have l i t t le cumulat ive impa c t  w i t h  o ther s ub s tan t ia l l y  a f f e c ted 
plant s .  For each cas e  ( i . e . , comb inat ion of  Int e r t i e  s ize , f o rmula 
al locat ion , and con t rac t s  l eve l ) ,  changes  in average annual S0 2 , 
sul fate ( S04 ) ,  and TSP amb ient concentrat ions a s s o c iated with  
subs tant ial ly a f f e c ted powe r p lant s  resul t ing f rom change s in the i r  
annual generat ion were calculated . For the three urban Cal i f o rnia a i r  
bas ins of  San Franc i s co , L o s  Ange l e s , and San D iego where  ozone is  a 
conc e rn ,  changes  in average annual amb ient ozone concentration s  were also  
cal culated . Changes  in  maximum hourl y  amb ient concentra t i on s  of  S02 
and TSP , based on the change in  ave rage annual gene rat ion , were a l s o  
cal culated . The maximum hourl y  conc entra t ion cal cula t i on s  we re made 
assuming the same nume r i cal d i f f erence in generat ion ove r an hour as the 
d i f f e rence in annual average generat ion l eve l s . In  ac tual i ty ,  the 
changes  in average annual gene rat ion for a p lant may come about through a 
c omb ina t ion of  d i s p l acement , o r  s hutdown , o f  the plant at  t ime s that i t  
might o therw i s e  b e  operated , as we l l  a s  reduced generat ing leve l s  when i t  
1 S  be ing operated . 

I t  i s  not known a t  this  t ime what mix of  o i l  and gas wi l l  be  used  by the 
o i l  and gas plan t s ; howeve r ,  in the analys i s , it was as sumed that the mix 
i s  90 percent gas and 10  percent o i l . The emis s ions o f  air p o l l u tan t s  in 
each case were re lated to  the amount s  of f ue l  burned us ing emis s ion 
fac tors  found in repor t s  prepared by the ut i l i t ies  for the Cal i fornia 
Ene rgy Comm i s s io n .  

4 . 3 . 2 . 3  Resul t s  of  Quan t i ta t ive Analys i s  

E f f e c t s  o f  Variat ion i n  Ava i lab i l i ty of  PNW P ower f o r  Expor t  

As noted i n  S e c t ion 4 . 1 ,  normal var iat ion i n  the ava i l ab i l i ty of  PNW 
surplus powe r f o r  expor t ,  due t o  wat e r  and o ther uncer tain condi t i ons , 
has a maj or  e f f e c t  on l eve l s  of gene rat ion in Cal i fornia and the I SW .  
Gene rat i on l eve l s  a t  coal , o i l , o r  gas-f i red gene rat ing p l an t s  d i r e c t l y  
a f f e c t  reg ional a i r  qua l i ty .  Larger amoun t s  of  PNW surp l us ava i l ab l e  f o r  

4 . 3 . 2- 1 0  



export general ly l ead to a tempo rary l e s s ening of  a i r  po l lut ion 
contribut ions f rom Cal i fornia and I SW generat ing p l ants . Reduced 
ava i l ab i l ity  of PNW surp l us ene rgy for  the expo r t  marke t l e s s ens the 
ab i l i ty to  di splace Cal i fornia and I SW genera t i ng p l ants , inc reas ing a i r  
po l lution contribut ions f rom tho s e  powe r plan t s . 

To the extent that the ab i l i ty to  t rans f e r  PNW surpl us ene rgy to 
Cal ifornia and the I SW i s  const rained by l imi tat ions of In t e r t i e  capac i ty 
or  po l icy , potential  a i r  qua l i ty bene f i ts  to  the s e  areas wi l l  not 
mat e r ial ize . The maximum l eve l s  of  air pol lut ion con t r ibut ions f rom 
Cal i f o rnia and I SW generat ion would o c cur when no PNW ene rgy is ava i l ab l e  
f o r  de l ivery ove r the Inte r t i e . Thi s  maximum l eve l i s  s e t  b y  the 
charac teri s t i c s  of the Cal if o rnia and ISW resources  and is independent of 
Int e r t i e  s iz e  or  f o rmula al l o c a t ion . 

Eff e c t s  of Increas ing Int e r t i e  Capac i ty 

The e f f e c t  of Int e r t ie capac i ty increas e s  on a i r  qual i t y  was d e t e rmined 
for  each Int e r t i e  upgrade assuming the P roposed  Fo rmula Al locat ion at 
various f i rm contrac t l eve l s . Be caus e of  the valume of the resul ts  of  
the  a i r  qua l i ty analys i s , they have been inc luded as  par t  of  Append ix G 
rather than reproduced he re . Append ix G ,  Tab l e s  G . 6 ,  G . 7 ,  and G . 8  
d i s p l ay the resul t s  s howing e f f e c t s  o f  inc reas ing I n t e r t i e  Capac i ty on 
a i r  qua l i ty f rom whi c h  the f o l l owing conc l us i ons we re drawn . 

Pac i f i c  Northwe s t .  Inc rease s  in Int e r t i e  capac i t y  could a l l ow the PNW to 
s e l l  more export  powe r to  Cal ifornia . Th i s  may l ead to inc r eas ed 
generat ion a t  PNW coal p l ant s ,  as des c r ibed in S e c t ion 4 . 1 ,  resul t ing in 
increases  in air  po l lut ion in the PNW . 

Al l inc rease s  in I nt e r t i e  capac i ty resul t in increas e s  in po l lutant 
concentrations ; however ,  a l l  of the conc entrat ion change s  are neg l ig ib l e , 
both  ab s o l ut e l y ,  and as p e rcentages of  C la s s  I I  P revent ion of  S igni f i can t  
De teriorat ion ( P SD )  inc remen t s . C la s s  I I  P SD incremen t s  a r e  f r equent l y  
used a s  c r i t e r ia f o r  a s s e s s ing the degree o f  s igni f i cance  of  a i r  qua l i ty 
change s  in this  E I S . They were e s tab l i shed by EPA as a regulatory 
me chanism to l imit  the d e t e r iorat ion of  exi s t ing amb ient a i r  qua l i ty f rom 
cons truc t ion or deve l o pment of new a i r  po l lut ion source s . They do not  
apply  to  and have no regulatory r e l evance t o  change s  in a i r  po l lut ion 
which  resul t f rom changes in opera t ion of  exi s t ing air po l lut i on s ources  
wi thin permi t l imi t s , as are  the  change s  gene ra l l y  be ing examined here . 

C lass I I  PSD inc rement s  (moderate deve l opment and a i r  qual ity  
d e t e r iora t ion al l owe d )  are shown b e l ow :  

TSP Annual Geome t r i c  Mean 
r-laximum 24-hr . average 

Annual Ari t hme t r i c  Mean 
Maximum 24-hr . average 
Maximum 3-hr . average 

C las s I I  
1 9  Jlg/m3 

3 7  Jlg/m3 

20 Jlg/m3 

9 1  Jlg/m3 

5 1 2  Jlg/m3 

Source : 40 CFR Part 5 1  Revi s ed as of  July 1 ,  1 9 8 7 . 
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No Federa l ly mandated PSD  increments have been es tab l ished f o r  ozone 
( 03 ) or  sulfate . 

California . Increase s  in Inte r t ie capac i ty gene ral l y  reduce a i r  
po l lution i n  Cal if o rn ia as mo re PNW impor t s  d is p lace in-s tate 
generat ion . Howeve r ,  pro j e c ted changes  in amb ient concen t ra t i ons are 
qui t e  smal l in the contexts of  the pro j e c t ed l eve l s  with only the 
exis t ing Intert ie , of the Nat i onal Amb ient Air Qua l i ty Standard s ,  and o f  
the C l a s s  I I  P S D  inc rements . The DC Upgrade , which  wi l l  d e l ive r powe r 
d i re c t ly to the Los Ange l e s  area , wi l l  l ead to  a i r  pol lut ion reduc t ions 
p r ima r i l y  in the Los Ange l e s  a i r  bas in . Be caus e of  that area ' s  high 
populat ion , reduced  air pol lut ion wi l l  bene f i t  large numbers  of peop l e . 
The Thi rd AC , on the o ther hand , would d i re c t ly s e rve no r thern and 
c entral  Cal if o rnia and ind i re c t ly s e rve Southern Cal i f o rnia . Some of  the 
PNW power brought in over the Third AC would  d i s place  powe r produced at 
p l ants  in the Los Ange l e s  area . Nonethe l es s , f ewer peop l e  would  bene f i t  
f rom the a i r  po l lut ion reduc t ions with the Thi rd AC than with  the DC 
Terminal Expan s i on .  The Maximum Upgrade l eads t o  a more even 
d i s tr ibut ion of the bene f i t s  of reduced a i r  po l lut ion than e i ther the 
DC Upgrade o r  the Th ird  AC al one . 

Inland Southwes t .  I n c reas ing the capac i ty of  the I n t e r t i e  gene ral l y  
reduces pred i c t ed opera t i on of  I SW fos s i l  f ue l  p l an t s  and hence de c reases  
a i r  po l l ut ion in  this  reg ion . However ,  the  de c reas es  in annual ave rage 
concent rat ions for the increa s e d  capac ity cas es  are sma l l ,  both  
ab s o l ut e l y , and in comparison with amb ient s tandards and C lass  I I  PSD 
inc rements . 

E f f e c t s  of  Formula A l l ocat �o�QQt io�� 

The e f f e c t s  of  f o rmula  a l l o ca t ion opt ions we re examined by compar ing the 
three opt ions , assuming Exi s t ing Int ert ie capac i ty and three f i rm 
contract l eve l s , and in add i t ion , assuming MaximL� I n t e r t i e  capa c i t y , 
with Federal  Market ing and As sured De l ive ry f i rm contra c t s  f o r  1 9 9 3 , 
1 9 98 , and 200 3 . Append ix G ,  Tab l e s  G . 9  through G . 14 presen t  the resul t s  
of  the a i r  qua l i t y  ana l ys i s  f rom which  conc l us ions about t h e  a i r  qua l i ty 
e f f e c ts o f  Formula A l l oc a t ions were drawn . 

Pac i f i c  Northwe s t .  A l t e rnat ive f o rmula a l l o ca t ion o p t ions could s l ight ly 
change the amoun t of  coal gene ra tion in the PNW , as  ind i cated in 
S e c t ion 4 . 1 .  A l l of  the concent ra t i on change s  correspond ing to  change s  
i n  f o rmula a l l ocat ion i n  the tab les  are sma l l  i n  c ompa r ison t o  the 
abs o lute val ue computed for the Pre-lAP cas e s  and are far be l ow the 
C l a s s  I I  PSD inc rements . 

The Hydro-F i r s t  opt ion s e ems ln gene ral to have s ome minor bene f i t s  to  
PNW air  qua l i t y  relat ive to the Proposed Formula A l l o cat ion and the 
Pre-lAP case f o r  1 9 93  through 200 3 . Thi s  i s  b e caus e the Hydro-Fi rs t 
o p t ion sat i s f ies  more of  the Cal i f o rnia and I SW market  with hydro energy , 
l e aving a sma l l e r  res idual amount of  marke t to  be  me t by o ther r e s ource 
type s . Thus , PNW coal resources  are run l e s s . 
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Cal ifornia . The concentration changes f o r  S02 and TSP due to  changes 
in the f o rmula al l o c a t ion opt ion are gene ra l l y  even smal l e r  f o r  the 
Cal if ornia air bas ins than f o r  the PNW s ub regions . Change s  in ozone 
concentra t i ons are a l s o  ins ign i f ican t . There  is l i t t l e  d i f f e rence among 
the opt ions wi th r e s pe c t  to proj e c ted  e f f e c t s  on a i r  qual i ty in 
Cal if o rnia . 

Inland Southwes t .  Impac ts  on a i r  qua l i ty in the I SW due to c hanges  in 
f o rmula a l l ocat ion o p t ions are ve ry sma l l .  The re is l i t t l e  d i f f e rence 
among the o p t i ons with respe c t  to  pro j e c ted  e f f e c t s  on I SW air qua l i ty .  

E f f e c t s  o f  Long-Term Firm Cont rac t s  

The three f i rm s a l e s  c ondi t ions are examined f o r  the Exi s t ing , DC 
Terminal Expan s i on ,  and Maximum I n t e r t i e  c apac i ty l evel s .  Al l 
comparisons assume the P roposed  Formula  Al locat ion . Appendix G ,  
Tab l e s  G . 1S through G . 1 7  s how the resul t s  o f  the a i r  qua l i ty analys i s  
f rom whi c h  concl us ions regarding the a i r  qua l i ty e f f e c t s  o f  l ong-t e rm 
f i rm con t rac t s  are drawn . 

Pac i f i c  Northwe s t .  The three l eve l s  o f  l ong- t e rm f irm contrac t s  examine d 
have l i t t l e  e f f ec t on a i r  qua l i ty in the PNW . 

Cal i fornia . In  genera l , l ong-t e rm f i rm con t rac t s  are a s s o c iated  w i t h  
sma l l  changes  in a i r  po l lut ion in Cal if o rnia . For years a f t e r  1 988 , 
impa c t s  of  Assured D e l ivery genera l ly are e i ther smal l e r  increas e s  in a l r  
po l lut ion t han Federal Marke t ing , o r  d e crease s  in c a s e s  whe re  Federal  
Marke t ing produc e s  sma l l  inc rease s . Thi s  i s  because the  exchange 
p rovis ions of  Federal Marke t ing require Cal i fo rnia ut i l i t ie s  to  gene rate 
e l e c t r ic i ty to  re turn to  the PNW a t  c e r t a in t imes , whe reas As sured 
Del ivery . in add i t ion t o  exchange provi s ions . inc ludes  a f irm sale such 
that the net  f l ow o f  energy is  s t i l l  to  Cal if o rnia . The a i r  qua l i ty 
e f f e c t s  in Cal if ornia are general ly  s omewhat sma l l er than tho s e  in the 
PNW in t e rms of  concentrations of  po l lutan t s . al though in both  regions 
the changes are very sma l l . Howeve r ,  b e caus e of  the higher populat ion of  
the  urban Cal if o rnia a i r  bas ins , the  impac t of  a i r  qua l i ty c hange s i s  
greater there than in t h e  PNW . 

Inland Southwe s t . The As sured De l ivery con t ra c t s  case  gene ral ly s eems to  
bene f i t  I SW air  qua l i ty more than the Federal Marke t ing o r  Exis t ing 
Contra c t s  cases . but a l l  change s in amb i en t  concen t rat ions are smal l .  

4 . 3 . 2 . 4  Monthly Depar tur e s  in  Ozone Concen t ra t ion 

Amb ien t  ozone concentrations are s ens i t ive to  s easonal cond i t ions . NOx 
emis s ions . one of  the po l lutan t s  generated b y  Cal i f o rnia  o i l  and gas 
f i red  generat ing p lant s  is an impor tant f a c t o r  in the a tmo s pher i c  
c hemi cal  rea c t ions whi c h  form o zone . The refore , an addi t ional analys i s , 
b e s i de s  the d e t e rminat ion of  annual average amb ient o z one concent rat ion 
reported  in the Tab l e s  in Appendix G for the urban Cal if o rn i a  air basins , 
was performed to  d e t e rmine i f  Inte r t i e  d e c i s i ons are l ik e l y  t o  
s ignif ican t l y  change amb i ent o zone c on c entrations on a mont h l y  bas i s . 
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Chan g e s  in ozone leve l s  in the Los Ang e l e s  Bas in can be e s t ima ted f rom 
E �\� based on emi s s ion o f  NOx and hydrocarbons . Seas onal pa t t e rns in 
o z one l eve l s  occur  ma inly due to chang ing me teoro l o g i cal  cond i t ions and 
incoming s o lar radiat ion , with  change s  in precursor  emis s ions having a 
neg l ig i b l e  e f f ec t . Fur the rmo re , change s  in e l e c tr i c  gene rat ion wi thin 
t h e  bas in have virtua l ly no e f f e c t  on t o tal  hydrocarbon emiss ions for the 
reg ion . The r e f o re changes  in ozone l eve l s  can be  e s t imated on a monthly 
or  yea r l y  t ime s ca l e  s o l e l y  f rom changes  in NOx emis s ions . 

Dur ing the p e r iod Apr i l  through Oc tober , ozone l eve l s  of ten approach o r  
exceed ambient a i r  qual i ty s tandards , whi l e  the o t h e r  months a r e  s a f e l y  
b e l ow t h i s  l eve l ( Se e  Figure 4 . 3 . 2 . 1 ,  whi c h  s hows monthly var iat ions i n  
ozone l eve l s  at Fontana , Cal i f o rn ia , near Los  Ang e l e s . ) .  Fo r t h i s  
reason , only  changes dur ing t h e  non-win t e r  months are e s t imated . 

�onthly departures f rom the annual average megawa t t  changes are used to  
e s t imate  the mon thly ozone depar ture s . Three d i f f e rent s e t s  o f  o zone 
i s o p 1 e ths are use d  corres pond ing to the three s easons (Apri l -May , S pring ; 
June-Augus t ,  Summe r ;  Sep tember-Oc tober , Fa l l ) .  In  t h i s  way changes in 
l o c a l  me teoro l ogy and incoming s un l ight are ac coun t e d  f o r . I t  should be 
noted that there can be  a fac t o r  o f  2 to  3 d i f f e rence between thes e  
e s t ima tes  depend ing o n  the s pe c i f i c  cond i t ions . There a r e  even 
c i rcums tance s  where  dec reased NOx emi s s ion can r e s u l t  in ozone 
inc reas e s . For the cal culations  us ed  in this s tudy , the i s o p 1 e ths  that 
appear to be  mos t  con s i s tent have b e en cho s en .  Resul ts  of the monthly 
departures f rom annual average ozone changes are presented  in 
Tab le  4 . 3-16  for two compa r i s ons . Change s in s ome ins tance s  are l arge 
compared to annua l ave rage ozone changes ; however ,  even the large s t  
monthly changes would n o t  be  expe c ted  t o  produce no t iceab l e  e f f e c t s  on 
the o z one l eve l s  in the Los Ange l e s  Bas in . 

4 . 3 . 2 . 5  S ens i t ivity and Other Analyse s  

The s ens i t ivity analys e s  whi c h  were p e r f o rmed ( S e e  4 . 1 . 3 ) s howed s ome 
s i tuat ions where a i r  qua l i ty impa c t s  coul d be d i f f e rent t han und e r  the 
a s s umpt ions  used for the o r iginal anal y s i s . 

Highe r  Ca l i fo rnia  Gas P r i ce s .  I f  Inte r t i e  capac i ty i s  inc reased and 
Cal i f o rnia gas p r i c e s  are higher than as sumed in the o r i g inal analys i s , 
mo re PNW coal genera t ion i s  operated in each of  the future years of  the 
analys is  to  d i splace  l arger amoun t s  of  Cal i f o rn ia generat ion . Thus , a l r  
qua l i ty i n  t h e  PNW wou l d  d e t e r iorate  i n  comparison  w i t h  t h e  l eve l s  
pro j e c te d  i n  the o r ig inal analys i s , and Cal i f o rnia woul d r e c e ive 
increased a i r  qual i t y  b enef i t s . S ince  the a i r  qual ity  l eve l change s  
pred i c ted  in the o r i g ina l analys i s  were s o  smal l ,  however ,  i t  i s  not  
expec ted  that the  e f f e c t s  of  a higher Cal i f o rnia  gas  p r i c e  woul d change 
the overal l  conc l us i on of the o r ig inal ana ly s i s . A i r  qua l i ty impa c t s  
wou l d  s t i l l  b e  expec t e d  t o  be  very sma l l  even w i t h  h i gher  Cal i f o rnia gas 
p r i c e s . 
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Tab l e  4 . 3-16  

MONTHLY DEPARTURE FROM ANNUAL AVERAGE 
OZONE CHANGES FOR LOS ANGELES ( J.lg/m3 ) 

1 98 7-88 1 9 92-93  1 9 9 7-98 200 2-0 3 

Compari son No . 1 11 

Sep tember -0 . 38 0 . 0 6  -0 . 0 9 0 . 00 
O c t ober -0 . 05 -0 . 26 -0 . 1 1 -0 . 38 
Apr i l  0 . 00 0 . 00 -0 . 74 -1 . 0 9 
May 0 . 00 0 . 00 -0 . 7 2 -2 . 1 9 
June -0 . 20 -0 . 54 -1 . 46 -2 . 7 0 
July  -0 . 78 -1 . 5 8 -2 . 2 9 -1 . 8 2  
Augus t -0 . 22 -0 . 2 2 -0 . 24 0 . 3 3 
Annual -0 . 22 -0 . 3 2 -0 . 8 4 -1 . 06 

Exis t ing Contra c t s  
Compari s on No . 2 �/ 

Sep tember  -0 . 38 -0 . 0 9 -1 . 5 2  0 . 00 
O c t ober  -0 . 05 -0 . 26 -0 . 1 3 -1 . 5 3  
Apr i l  0 . 00 0 . 00 -0 . 9 9 -1 . 30  
May 0 . 00 0 . 00 -0 . 7 7 -2 . 1 9 
June -0 . 20 -0 . 8 2  -1 . 46 -2 . 70 
July -0 . 8 9  -1 . 6 3 -2 . 2 9 -1 . 8 2  
Augus t -0 . 22 -0 . 22 -0 . 24 -0 . 4 9 
Annual -0 . 3 7  -0 . 30 -0 . 96 -1 . 25 

1 /  Change f rom P roposed Formu l a  Al l ocat ion , Exi s t ing Capac i ty ,  and 
As s ured Del ivery to P roposed Formula Al l o ca t ion , Maximum Capac i ty ,  
and As s ured De l ivery . 

2 /  Change f rom P roposed Formula Al locat ion , Exis t ing Capac i ty ,  and 
Exi s t ing Contrac ts  to Proposed Formu l a  Al l o ca t ion , Maximum Capac i ty ,  
and As sured De l ivery . 

H ighe r  Cal i f o rnia Loads . W i t h  inc reased I n t e r t i e  capa c i ty and highe r 
Cal i f ornia l oads than as s umed in the o r i g inal analys i s , a fairly  large 
increa s e  in PNW exports  of  coal-generated energy is s hown by the 
s ens i t ivity ana l y s i s  r e l a t ive to  what is s hown by the original analys i s , 
but in l a t e r  years s tud ied  in the s ens i t ivi ty analys e s , this  e f f e c t  
largely di sappears . Thus , there would  be a short-term enhancement of  air  
qua l i ty in Cal i f o rnia , and a s ho r t-term deter iora t ion of  air  qua l i ty in  
the  PNW . Aga in ,  the se  re lat ive d i f f e renc e s  in air  qua l i ty are no t 
expec ted  to  b e  s igni f ican t  b e cause the c hanges  in air  qua l i ty proj e c t e d  
under t h e  o r i ginal analy s i s  were s o  sma l l .  
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Lower Pac i f i c  No rthwe s t  Loads . Final l y ,  in the s i tuat ions s tud ied  f o r  
t h e  sens i t ivity ana l ys is i n  which  Int e r t i e  capac i t y  increases a r e  assumed 
to coin c i d e  with l owe r P�W l oads than unde r  the o r i g inal ana l ys is , qui te 
large inc reases in PNW expo r t s  of  e l e c t r i c  ene rgy , relat ive to  that 
pro j e c ted in the o r i g inal analys i s , oc cur . The amount of  these  expo r t s  
inc reas es  ove r t ime . This s i tua t i on c o u l d  res ul t  i n  some subs tan t ial  ai r 
qua l i ty bene f i t s  to  Cal ifornia . In this  case , the exported  energy comes 
pre dominan t l y  f rom hydro resources , so  there would  be  very l i t t l e  
dete riorat ion o f  a i r  qua l i ty i n  the PNW . 

As s ured Del ive ry A l t ernat ive s 1 ,  2 ,  and 3 .  Regard l e s s  of  the Int e r t ie 
capa c i t y ,  Assured D e l ivery A l t e rnat ives 1 through 3 resul t in smal l 
increases  in use of  Pac i f i c  Northwe s t  coal  resources ear ly  in the period  
o f  the  analys is . This  would  l ead to  s l ight degradat ion of  Pac i f i c  
No rthwe s t  a i r  qua l i t y , al though these  would  not be  s igni f i cant as 
evidenced by the ve ry sma l l  pro j ec ted amb ient air  qua l i ty changes f o r  the 
PNW found throughout the analys i s . A l t e rnat ives 1 ,  2 ,  and 3 enhance  net  
expo rts  f rom the Pac i f i c  Northwe s t  to Cal i fo rnia , a c onsequence  of the 
assumed f irm sales  and exchanges in them , r e l a t ive to  the Exis t ing 
Contrac t s  case for a g iven Inter t i e  s ize  and assuming the proposed 
Formula A l l ocat ions . Therefore , in the s e  s i tuat ions , Al t e rnat ive s 1 ,  2 ,  
o r  3 would lead to  grea t e r  a i r  qua l i ty bene f i t s  in Cal ifo rnia . 

( V S 6 -P G-1 8 l 9Z ) 
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4 . 3 . 3  WATER USE  AND F I SH 

As d i s cus sed  e l s ewhere  in S e c t ion 4 . 3 ,  Intert ie  d e c i s ions may af f e c t  the 
opera t i on and cons t ruc t i on of powe r p l an t s . Thi s  s e c t ion addres s e s  how 
such change s  may af f e c t  wat e r  use and s upp l y , and f is h  resources . I t  
d i s cus ses , b y  powe r generat ion p l ant  type , how the ope ration o f  the power 
sys tem may af f e c t  wat e r  resources  and f is h .  

Overview and Summary 

Changes in the operat ion or compo s i t ion o f  the powe r sys tem resul t ing 
f rom changes in Inte r t i e  capac i ty , po l i cy , or interregional power 
contrac ts , may af f e c t  water  use , wat e r  s upp l y , and f is h  by s everal means , 
inc lud ing change s  in hydroe l e c t r i c  and therma l  p lant operat ions . The 
i s s ues  related to wat e r  use  and f ish d i f f e r  greatly f rom region t o  
reg ion . In  t h e  PNW and B r i t i s h  Co lumb ia ,  change s  in the operat ion and 
deve l opment o f  the hydroe l e c t r i c  sys tem po ten t i a l ly  could af f e c t  the 
f i s he ry resources  of the Columb ia and Peace Rive r bas ins . I n  Cal i fo rnia 
and the ISW,  the potential  e f f e c ts on wat e r  us e and consump t i on due to  
the operat ion o f  exi s t ing o r  new thermal p lants  are the primary i s s ue . 

4 . 3 . 3 . 1  P LANT OPERAT I ONS 

The opera t i on o f  a t he rmal generat ing p l an t  re quires  that f ue l  be  
acquired , prepared , trans porte d ,  and consumed , and that any was t e s  be  
d i s posed  o f . Hydroe l e c t r i c  p lant s , whi l e  requi r ing none o f  t he s e  s teps , 
can s t i l l  s igni f i can t l y  af f e c t  aqua t i c  resour c e s . The d i s cus s ion b e l ow 
f ocuses on how the opera t ion o f  d i f f e rent power p l an t  types may af f e c t  
wat e r  resour c e s  and f i s h .  

Coal 

Surface  mining may af f e c t  b o th surface wat e r  and groundwate r .  Wat e r  
b o d i e s  can be  contaminated by f ue l s ; herb i c ide s ;  b las t ing res idues 
( ammonium n i t rate ) ;  polyc h l o r inat e d  b ipheny l s  ( PCBs ) ;  and t race e l emen t s  
l eached f rom p i l e s  o f  s o i l  and o ther mat e r i a l s  removed dur ing surface 
mining , and later  used to  r e c l a im the s i te ( "s po i l  p i le s " ) .  I f  wat e r  i s  
used i n  the mining proce s s , the wat e r  tab l e  may be  l owered , ind i r e c t l y  
af f e c t ing s treams , lake s , and o t he r  wat e r  resources .  Whe re water  i s  
s carce  ( as i n  the nDrthe rn Great P lains , I n l and Southwe s t ,  and Rocky 
Mountain regions ) ,  l ive s to ck , wi l d l if e , and human consume rs  may b e  
a f f e c ted . Wat e r  u s e  i s  heavie s t  f or i r rigat ing revegetation pro j e c t s  at  
mine  s i te s . A typ i cal  wat e r  r e quirement f o r  a s urface  mine i s  around 
3 6 0 , 000 gal l ons per average megawat t  of ene rgy p roduced by the coal that 
is  mined . 

S t rip  mining removes vege tat ion and d i s turbs the ground , l eading to  
inc reased runo f f ,  e ro s ion , and wind-b l own dus t . I n c reas ed s e d imen t  and 
s i l t  depo s i t i on in nearby waters  may reduce the kind and numbe r  o f  
inver tebrate fauna and f is h  s p e c i e s . Le s s  l ight pene trates  t h e  waters  
and primary produc t ion i s  reduced . Increased runof f  a l s o  increa s e s  
nut rient l oad ing , whi c h  at  h igher l eve l s  may r e duce  f is h  populat i ons 
whi l e  increas ing vege tat i on ( eutrophicat ion ) . 
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In the Great Bas in and I S W ,  rainf a l l  is  l imited  and evapo ra t ion is  high . 
Runof f  can be  eas i ly diverted , s o  virtua l ly no was t e s  are d i s charged to 
surface wa ter ( H i t tman , 1 9 74 ) .  However , runof f  f rom surface d i s turbanc e s  
becomes more rapid  dur ing s to rms and may a f f e c t  the var iab i l i ty of  
s t reamf 10ws . Chang ing f l ow regime s  can change fish  hab i tat , and may shift  
s pe c i e s  abundanc e  ( Bovee , 1 98 2 ;  Ral e igh et  a1 . ,  1 9 84 ;  Moy l e  and Nicho l s , 
1 9 74 ) .  Temp e rature and oxygen c ontent of  the water  may a l s o  change 
( Garc ia et a1 . ,  1 9 85 ) .  

Mos t  d e t r imental impac ts  on wat e r  resourc e s  can be minimized  by 
supp r e s s ing dus t ,  contro l l ing e ro s ion , and treat ing runof f  waters  in 
s e t t l ing ponds to  c o l l e c t  s e d iment o r  hazardous mat e r ial . Many of  the 
impa c t s  d i s cus s ed above are regulated  by Federal , S ta t e , and local  mining 
laws . The Surface  Mining Con t r o l  and Rec lamat ion Ac t of  1 9 7 7  mandates  
S tate  permit  sys tems governing environmental s tandards f o r  maximum 
recovery of  coal ; r e s torat ion of  land to i t s  original contour ; use of  
exp l o s ives ; was t e  d is p o sa l ; cons t ruc t ion of  access  roads ; and 
revegetat ion . Was t ewa ter  d i s c harges f rom surface mines are a l s o  
regulated  under  t h e  C lean Water A c t  through water  qua l i ty s tandards ; 
e f f l uent l imitat ions f o r  new and exi s t ing s ource s ; p e rm i t  programs ; and 
areawide  p lanning ( Of f i ce of Technology As s e s sment , 1 9 79 ) .  The C l ean 
Water  Act  requir e s  the b e s t  prac t i cabl e  control  techno l ogy curren t ly 
ava i l ab l e  f o r  area runof f  f rom coal mine s . A l l  Wes te rn surface mines 
curren t ly operate in comp l iance with the Surface Mining and C l ean Wat e r  
Ac ts  ( M .  Shi l l ing , personal communication ) .  A s s uming that compl iance  
cont inues , the I n t e r t i e- induced  ind i r e c t  e f f e c t s  related  to coal  mining 
upon wa ter us e wi l l  be  neg l ig ib l e . 

Coal transporta t ion has minimal impa c t s  on wat e r  resourc e s . Dus t may 
enter the wate r ,  but only when roads or t rain tracks are near water . 
Coal s lurry p i p e l ines can use large amounts  of  wat e r ,  dep l e t ing water  f o r  
o ther uses  s u c h  as  f is h  and wi l d l i f e , i r r iga t i on , and s tock  watering . 
However ,  in the s tudy reg ion , only the Mohave p lant i s  s uppl i ed by a coal 
s lurry pipe l ine . Changes in generat ion wi l l  not  s igni f i cant l y  af f e c t  
water  c onsumpt ion by  t h i s  p i p e l ine as i t  operates  at cons tant capa c i ty , 
regardl e s s  of  generat ion . 

Coal pro c e s s ing and s to rage has l i t t le o r  no impac t on water  use .  S ince  
Wes t e rn s o i l s  are largely alkal ine in the  area of  coal s to rage p i l e s , 
a c i d i c  dra inage i s  not  l ikely  to  b e  a prob l em ,  as the natura l alkal inity 
in the s o i l  qui c k l y  neut ral i z e s  any a c i d i c  runof f .  

At many plan t s , l ime s t one i s  used  in a i r  p o l lut ion contro l p roces s e s . 
Lime s t one preparat ion and s to rage genera te dus t and runo f f , whi c h  can 
carry c a l c i um ,  carbonate s , b i carbona t e s , and o ther d i s s o lved and 
sus pended s o l ids to l o cal  waters ,  inc reas ing the i r  hardne s s  and 
alka l in i ty ( Dvorak e t  a1 . ,  1 9 78 ;  APHA , 1 9 80 ) .  Impac t s  f rom l imes tone 
proc e s s ing and s t o rage are s i te-spec i f i c , depending on amount of 
l imes t one , rainfal l ,  runof f  potential , the s iz e  of r e c e iving water body , 
and environmental c on t r o l s .  Runoff  and dus t contro l s  are required under  
the Federal  Water  P o l lut ion Con t r o l  Act  ( 1 9 72 ) ,  as amended ( C l ean Wate r  
A c t ) ,  and under  the Resource Cons ervat ion and Recovery Ac t ( Of f i ce of  
Te chno l ogy Ass e s smen t ,  1 9 7 9 ; H i t tman , 1 9 74 ) .  
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The maj or  impac ts  on wat e r  use and f isheries  as s o c iated with  the coal 
p l ant fue l  cyc l e  are related to coal combus t ion : the ac i d i f i c a t ion of  
natural water  bodies  via  a i rborne pol lutants  ( "ac id  rain" ) ;  and wat e r  
consumpt i o n ,  heat d i s charge , and f i s h  entrainmen t  related to  plant 
coo l ing . 

Acid  Depo s i t ion 

Emi s s ions f rom coal plan t s  have been iden t i f ied as a fac tor  in ac id 
pre c i p i ta t i on in s ome par t s  of  the coun t ry . Howeve r , the cont r ibut ions 
o f  individual sour c e s  of  emi s s ions are relativel y  smal l ,  and becaus e the 
emi s s ions and the i r  produc t s  are of ten t rans po rted  great d i s tances  by 
comp l ex me teorological  pro c e s s es , ac i d  pre c ip i t a t ion is a regional 
problem that has proved impos s ib l e  to  l ink prec i s e l y  and quan t i ta t ive ly  
w i t h  par t i cular sour c e s  (Dvorak et  a1 . ,  1 9 78 ; S chind l e r  e t  a1 . ,  1 9 8 1 ) .  
W i th intens e rainfal l ,  decrease s  in rain pH ( i . e . , greater a c i di ty )  have 
been observed downwind in c lo s e  proximity  (wi thin 5 km ) to coal-fired  
p lants .  I n  Wes te rn s ta t e s , the wat e r  bodies  that are mo re s ens i t ive to 
a c i d i f i cat ion are thos e  at  high e l evat ions in moun tainous areas ( Po t te r , 
1 98 2 ;  EPA , 1 9 8 2 ; Logan e t  a 1 . ,  1 9 8 2 ) .  

In  general there are no l ong records  of  a c i d  depo s i t ion rates at  any s i te 
in the Wes t .  Howeve r ,  as s hown in Appendix A ,  some areas have recen t l y  
experienced rainfal l w i t h  a p H  be low tha t  genera l l y  cons idered natura l 
( pH 5 . 6 )  f o r  pure rain ( Gibson , 1 9 8 1 ) .  I t  is  no t po s s ib l e  to l ink the pH 
of  rain at these s ta t i ons to d i s charges at  ind ividual , or groups  o f , 
power p lants .  Extens ive research on ac i d  depo s i t ion nationwide  and In 
Cal ifornia i s  currently be ing conducted  by EPA , pub l i c  ut i l i t i e s , 
univers i t i e s , and s tate  agen c i e s . 

The maj or  impac t s  of  ac id  depo s i t ion on wat e r  use and aqua t i c  l if e  can be  
summarized as  f o l l ows . Very  a c i d i c  ( l ow pH ) runof f  may enter s t reams and 
r ivers  qui ckly and in l arge quan t i t ie s  during periods  of snowme l t .  
D i f fe rent f i s h  s pe c i e s  vary great l y  in their  t o l e ranc e  o f  low pH . Among 
the sa1monids  pres en t  in the high mountain s t reams , rainbow t rout are 
mos t  s ens i t ive . Some s pe c ie s  are more s ens i t ive a t  certain t imes of  the 
year ; and sma l l e r , younger f is h  are of ten mo re s ens i t ive than large r , 
o l der  one s . Low pH may al t e r  reproduc t ion rates or  may ki l l  eggs , 
larvae , f inge r l ings , o r  adul t s . Death may be a d i r e c t  respons e to l ow pH 
or to  increased me tal concent rat ions at  l ow pH ( e . g . , aluminum 
toxi c i ty ) . Increased  a c i d i ty may k i l l  indi re c t l y ,  through gradual l o s s e s  
due t o  chron i c  l ow-l evel con tamina t i on .  Sens i t ive s p e c i e s  may be  
e l iminated f rom a commun i ty , and shif t s  may oc cur in predator-prey 
relat ions hips , compe t i t ion , o r  o ther commun i ty-leve l interac t i ons . O ther 
aqua t i c  biota in the communi t y  may be  s imilarly  af f e c ted . 

Aqua t i c  sys tems wi th a pH be low 5 . 0  are genera l l y  very res t r i c ted  in 
f is he ry resour c e s , but the s e  l ow pH l eve l s  are no t now o c curr ing in areas 
which  might be impac ted  by the Inter t ie . About 90 percent of high 
e levat ion Adirondack ( New York ) lakes  that are a c i di f i ed and have a pH 
be low 5 . 0  are not suppor t ing any f i s h  l i f e  ( S cho f i e l d ,  1 9 8 1 ) .  In  Nova 
S c o t ia , nine r ivers with  a pH of 4 . 7  no l onge r  suppo r t  salmon or t rout 
reproduc t ion . In  general , mos t  lakes  in the S i erra Nevada have a low 
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buf f ering capa c i ty and pH l eve l s  be tween 6 and 7 ( K .  Tonnessen , 1 9 8 1 ) .  
The a c i d i ty of  Pardee and Hetch  Het chy re s e rvo irs has been inc reasing 
somewhat s ince at  l e a s t  1 95 4 , but was no t l ower than 6 . 8  in the early 
1 980 ' s  (McCal l ,  1 9 8 1 ) .  At Shaver Lake , a l s o  in the Sierras , pH val ues  
were be tween 6 . 8 and 7 . 0  in 1986  and in  the pas t  1 9  years were gene ral l y  
above 6 . 7  ( exc luding bot tom readings ) .  Readings varied  wi th depth and 
location within the lake . 

At Galena Lake in the Rocky Mounta ins , a c i d  rain has been recorded ( mean 
pH of 4 . 2  in the summer of 1 98 0 ) ,  alka l in i ty l eve l s  were l ow , and the 
lake pH was about 6 .  The sources  of the ac i d i ty were unknown ( Harte , 
1 9 8 1 ) .  I n  summary , al though a c i d  prec ipi tat ion oc curs over areas to be 
affec ted by p o t en t ial  I n t e r t i e  related dec i s ions , the a c i d i ty canno t be 
l inked to  s pe c i f i c  power p l ant s . Al though high a l t i tude regions in the 
s tudy area are s ens i t ive , they are not now exhib i t ing s ignif icant , 
negat ive impa c t s  f rom the a c i d  depo s i t ion they are rece iving . 

Trace E l emen t s  

Coal combust ion a l s o  r e l ea s e s  part i culate s  that can carry trace 
e l ements . The s e  part i culates  may fall imme d ia t e l y  in we t o r  dry f o rm or 
may be a i rborne and f a l l  far f r om the s ourc e .  Trace e l ements  reac t in 
complex ways in aqua t i c  environmen ts . The e f f e c t s  of these e l ements on 
b i o ta can inc lude  acute mor tal i ty ,  reduced  survival and growth ,  impa i red  
reproduc t ion , s truc tural damage ,  mod i f ied behavio r , and reduced c rop 
produc t ion ( Po t te r , 1 9 8 2 ) .  E f f e c t s  on wat e r  bodies  can also  be  
ins ign i f i cant , as wat e r  tempera ture , hardne s s , pH , and di lut ion vo lume 
may modify  toxi c i ty .  A mode l ing s tudy by Dvo rak e t  al e ( 1 9 7 7 ) conc luded 
that , for a power p lant in a given drainage bas in , a s t ream with  a mean 
annual f l ow of 1 , 000 cub i c  feet  per  s econd provides enough d i lut ion to 
reduce t race e l ement concen t rat ions to b e low leve l s  toxic to aqua t ic 
biota  and current wat e r  qua l i ty thresho l ds . Many s treams near coal 
p lants  inf luen c ed by I n t e r t i e  d e c i s ions fal l b e l ow this f l ow leve l during 
at l eas t part of the yea r .  Mos t  s tud ies  of t race e l ement contaminat ion 
near spec i f i c  p lan t s  have s hown f ew s ign i f i can t e f f e c t s  ( Of f ice  of 
Technol ogy A s s e s sment , 1 9 79 ) .  Howeve r ,  it is pos s ib l e  that  s igni f i cant 
e f f e c t s  due to  l ower l eve l s  of  con taminat ion ove r wider areas may exis t .  

Thermal P lant Cool ing Sys t ems 

The use of  ground or surface wat e r  f o r  c o o l ing in a coa l - f i red  p lan t can 
adve r s e ly af f e c t  both wat e r  use and quan t i ty . Fur ther , aqua t i c  b io ta may 
be drawn into ( ent rained in ) cool ing wat e r  intakes . The extent of  such 
impac t s  depends on the wat e r  s ourc e  (natural  surface wa t e r ,  groundwate r ,  
o r  power p lant r e s e rvo ir ) , the type of  c o o l ing sys tem ( once-through o r  
c l o s ed-recyc l e ) , and the organi sms present in the water  bodies  f rom whi c h  
c o o l ing water  i s  drawn and to whi c h  i t  i s  d i s charged . Be caus e the 
impa c t s  on wat e r  qua l i t y  and f i s h  due to  the c o o l ing cyc l e  in o i l /gas 
p lants are e s s en t ia l l y  the same as the cool ing cyc l e  impa c t s  o f  coal 
p l ants , both types of  impa c t s  are covered here . The paragraphs that 
f o l low examine and , in s ome case s , quan t i f y  po tent ial e f f e c t s  of  Int e r t i e  
dec i s ions o n  wat e r  r e s ourc e s  due to coo l ing r e quiremen t s  at  thermal 
p lants .  
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C los ed-cyc l e  Cool ing Sys t ems . The s e  sys t ems inc l ude cool ing ponds and 
towers . They cool  the p l an t  by c i rculat ing wat e r  through the plan t  and 
then into a s pe c ial pond o r  towe r ,  whe re evapora t i on and exposure to air  
coo l the wat e r .  Wat e r  i s  rec irculated through the p l an t  and c o o l ing 
tower or pond , and replenished only to  the extent tha t i t  evapo rates . 
Thes e  sys tems d i scharge hea t  to the a tmos phere rather than to wat e r . In  
gene ra l , ent rainment o f  f is h  i s  no t a s igni f i cant prob lem f o r  the s e  
sys tems . However , evapo rat ive l o s s e s  can make wa ter conswnpt ion ve ry 
h igh ( s ee Tab l e  4 . 3 . 1 7 ) .  

Wat e r  conswnp t ion can be a s igni f ican t  issue when the amoun t o f  the 
wi thdrawal due to  plan t  c o o l ing is high relative to the amount of wat e r  
a t  the s ourc e . Fo r s treams and r ivers , this  may be an i ssue only at  
c e r tain low- f l ow periods , when add i t ional f l ow reduc t ions migh t be 
harmful to f is h  s pawning and migrat ion , and to o the r w i l d l i f e  o r  uses . 
Cool ing wat e r  conswnp t ion from underground sour c e s  can be an i s sue when 
the amount of the withdrawal is a s igni f ican t  port ion of the t o ta l  
recharge o f  the aqui f e r . I n  par ts  of  the I SW ,  where prec i p i ta t ion i s  
l ow ,  i t  may no t take muc h  change i n  the conswnp t ion of  groundwater  t o  
e qual a s ignif i can t f r a c t ion of  annual recharge . 

Tab l e  4 . 3 . 1 7  
WATER REQUIREMENT OF ALTERNATE COOLING SYSTEMS FOR 

FOS S I L  FUEL  POWER PLANTS 

Ac re-Fe e t /Ave rage Annual MW 

Blowdown In  P lant Ne t 
TYPE Evaporat ion and d r i f t  U s e  Conswnption  

Once-through 

Mechan ical Draf t 
Evapora t i on Tower 

Natural Draf t 
Evaporat ion Tower 

Cool ing Pond 

S pray Pond 

Dry Tower 

Wet /Dry Tower 

8 . 7  0 

l 3 . 6  6 . 9  

1 2 . 8  6 . 4  

1 8 . 7  7 . 4  

1 3 . 4  1 5 . 5  

intermed iate  b e tween 1 . 1  
dry and we t tower 

Adapted f rom Thomas ( 1 9 7 5 ) 

1/  Some cont ribution due to  prec i p i ta tion on pond . 
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1 . 1  9 . 8  

1 . 1  21 . 6 

1 . 1  20 . 3  

1 . 1  24 . 4  1 /  

1 . 1  30 . 0  

1 . 1  1 . 1  
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Be caus e c lo s ed-cyc le  c o o l ing can cause sub s tant ial  consumpt ion of  wat e r  
through evapo rat ion , consumpt i on o f  g round and surface water  was 
cal c ulated for  Inte r t i e  p o l icy  and capac i ty case s . Al l f ive of the PNW 
p l an t s  with s ubs tan t ial  change s in generat ion a t t r ibutab l e  to Inte r t ie 
dec i s ions use c l o sed-cyc l e  coo l ing sys tems . Three p lants  ( C o l s t r i p , 
Cen t ra l ia ,  and Br idge r )  draw makeup water f rom r ive r s , the f ourth (Valmy ) 
uses  we l l  wa ter , and the f if t h  ( Boardman ) uses  a cool ing lake ( Carty 
Res e rvo i r ) replen i s hed by the Co l umb ia Rive r .  In Cal i f o rnia , among 
subs tant ial ly  af fec ted plants , only  the Coo lwater  p l ant uses  c l o s ed-cyc le  
cool ing . In the  I S W ,  all  of  the  s igni f i cant l y  af f e c t e d  p lant s  use  
c lo sed-cyc l e  cool ing . 

Sign i f icance of  impa c t s  was determine d us ing a s tepwi s e  e l imina t ion 
proc e s s . Firs t , maximum changes  in gene ra t ion ( e i the r negat ive , 
pos i t ive , o r  both ) under  a l l  p o l i c y / capac i ty cas e s  were cal culated . 
P l ants  with gene rat ion changes  of  l e s s  than 10  average annual MW in any 
case were e l iminated f rom further c on s i derat ion be caus e this  l eve l of  
change was cons idered  to  be  within  the  "no i s e "  of  the  Sys tem Analys i s  
Mode l and marke ting L P  outputs ( i . e ,  thi s  leve l of  change was no t 
subs tan t ial ) .  For p lants  with increases  o r  dec rea s e s  in gene rat ion 
greater  than 10  average annual NW ,  water  use under  the maximum change 
cond i t ion was cal culated . The change was compared with  ind i c e s  of supply  
and /or  pre-exis t ing use .  Calcul a t i ons of  wat e r  usage as sume d a d i r e c t  
propor t i onal relat ionship b e tween p lant gene rat ion and water  us e 
( Tab le  4 . 3 . 1 7 ) .  Howeve r ,  this  i s  s tr i c t l y  t rue only i f  plan t s  are 
equipped with variab l e  speed pumps . In  prac t ic e , pumps may be l e f t  
running during nongenerat ing periods  t o  enab l e  f a s t  s tartup o n  demand . 
Wat e r  us e impa c t s  are therefore p robabl y  somewha t ove r s tated by this  
analys i s . 

Wat e r  consumpt ion var i e s  among powe r plan t s . Wi thdrawal requi rements  
vary with evapora t i on l o s s e s , c o o l ing sys tem needs , and wa ter  qua l i t y . 
Al l compari sons of  wat e r  use  by p l an t s  and d i s c harge t o  surface  waters  
were  based  on d i s charge cond i t ions in the  early 1 980s . Ac tual s t ream 
d i s c harges in the future may be d i f f e rent , but no a t t emp t was made to  
forecas t ac tual s t ream d i s charge s  for  future years . 

For mos t  p l ants  us ing wat e r  f rom s urface s t reams , change in wat e r  us e was 
compared to  the minimum dai l y  s tream d i s charge f o r  the period  of  record  
of  the  source  wat e r .  Thi s  i s  a ve ry conse rvat ive f i r s t-cut and 
repr e s en t s  an ext reme wor s t  case s c enar i o . 

Measurement s  of s t ream d i s charge reported by the U . S .  Geo l o g i c a l  s urvey 
( USGS ) are e s t imat e s  made wi th varying prec i s ion . This p re c i s ion i s  
general l y  known and i s  reported f o r  mos t  USGS gauge s tat ions . Records  
rated  as  " exc e l l ent " s igni fy t hat  95  percent  of  measured dai l y  d i s charges 
are wi thin 5 percent of  the true val ue , "good" rat ings are wi thin 
10 percent , "fair "  wi thin 1 5  perc ent , and "po o r "  have l e s s  than f a i r  
accuracy ( John Bader , pers . corum . , Nay 1 98 7 ) .  Level s  of  change wi thin 
the e rror range would  be  unmeasureab l e . In add i t ion , surface runof f  in 
any area var i e s  f rom year to  year depend ing l arge l y  on meteoro l o g i ca l  
cond i t ions . T h i s  variat i on i s  usua l ly much grea t e r  than t h e  measurement 
e rro r . The re f o re , impa c t s  were  cons idered ins ign i f icant if the magni tude 
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of  change f e l l  wi thin the error  range of  d i s charge measurements  ( i . e . , 
5 percent f o r  exc e l l ent  rat ing , 1 0  percent f o r  good , e t c . ) .  Resul ts  of  
this  analys is  are  pre s ented  in  Tab l e  4 . 3 . 18 .  

E l  Centro powe r p lant us es  wa ter dive r t ed , prima r i l y  f o r  irr iga ti on 
purpo ses , f rom the C o l o rado Rive r at Impe rial  Dam . Water  consump t ion by 
E l  Centro power p lan t represents  a sma l l  port ion of the amoun t of wat e r  
diverted  ( Leamon Murphy , pers . C OITh� . , Feb . 1 988 ) .  P o t ent ial change s  i n  
consumpt ion related to changes i n  gen e ra t i on at  the p l an t  ( wh i c h  i n  the 
case of  the larges t decrease i s  7 . 5  percent , and in the case of  the 
larges t  increase ,  was 1 . 7  percent ) woul d  have inconsequent ia l  e f fe c t  on 
the C o lorado River . Whe ther any e f f e c t  would  be  obs erved is que s t ionab l e  
s ince water  rights  govern how much wa t e r  can b e  d iver t e d  and , even with  
reduced consumpt ion by E l  Cen t ro powe r p l ant , the  same amoun t of  wa t e r  
may s t i l l  b e  de l ive red . 

Thus none of the surface waters  woul d  be pro j e c t ed to  be impac ted 
s igni f i cant l y  by even the pro j e c ted  generat ion changes of  large s t  
magni tude a t  powe r p lant s  us ing them a s  a water  s ource . S in c e  impa c t s  
were ins ign i f i cant at  the ext reme generat ion changes ,  i t  i s  concluded 
that none of the po l i cy/ capa c i t y / f i rm contract l eve l cas es  have 
s igni f i cant impac t s  at the s e  plant s .  

For p lants  us ing groundwat e r  for  coo l ing , a s iml lar approach has been 
used . Groundwa t e r  resources  are l e s s  ac curate l y  measured than surface 
water  resources . Aqui f e r  re charge i s  the vo lume of  wa ter  whi c h  enters a 
groundwater bas in , usua l ly measured on an annual bas is . I t  comes f rom 
prec i p i tation in the bas in , seepage f rom surface wate r ,  and inf l ow o f  
groundwater . O f t en , re charge i s  only roughly e s t imated f r om wat e r  
budge t s , o r  i s  not  known at  a l l . 

Re charge e s t imat e s  we re avai lab l e  only f o r  the Valmy p l an t . De creased 
generat ion at  Valmy resul t s  in de c l ine in water  us e e quiva l en t  to 
3 . 1  percent of annual recharge ( Tab l e  4 . 3 . 1 9 ) .  The s e  changes are 
ins ign i f icant ( Torn Gal laghe r ,  pers . comrn . , May 1 98 7 ) .  

Charac ter i s t i cs of  the groundwa t e r  resources  impa c t e d  by the Coronado , 
Cho l la ,  and Springervi l le p lant s  are no t we l l  known . For the s e  areas 
only data on recent pumpage f rom reg ional aqui f e r s  are ava i lab l e .  The s e  
f i gures (Tab l e  4 . 3 . 1 9 )  predate deve l opment  of  Cho l la Uni t 5 and a l l  
gene rat ion a t  Springervi l l e . S ince the s e  p l an t s  dominate consumpt ion in 
the area , use of  thes e  f i gures probab ly  resul t s  in ove re s t imat e s  of 
impac t .  The maximum impac t  of I n t e r t i e  deve l opment and use at the Cho l la  
and Coronado p l ants  i s  not s igni f i cant . To further evalua t e  the  impact 
at the Springervi l le p l an t , wat e r  consumpt ion by the p lant was e s t imated 
for  the pol icy/ capa c i ty compari son whi c h  gave the maximum inc rease in 
generat ion . The change in wat e r  use ,  expr e s s e d  as a percentage of  base 
case consumpt ion , is a dec rease of  4 . 3  percent f o r  the maximum impact  
s c enar io ( Tab le  4 . 3 . 20 ) .  This  i s  not  l ikely  to s ignif i cant l y  a f f e c t  
groundwater depl e t ion in the area . 

Groundwater data are not  ava ilab l e  for  two of  the Cal ifornia p l an t s  
( Coo lwater and E t iwanda ) .  The only inf orma t i on ava i lab l e  to  evalua t e  
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impa c t s  is  the e s t ima ted current wa ter use of  the plan t s . Maximum change 
in generation at these plant s res u l t s  in e s t ima ted d e c l ines in water  us e 
of  1 5 . 0  percent and 1 1 . 0  percent ( Tab l e  4 . 3 . 2 1 ) .  Opera t ion o f  the 
Coo lwater p lant has resul ted in ove rdraf t of the aqui f e r  with the resul t 
that poorer qual ity  water  has been drawn into the area ( David Kay , SCE , 
pers . comm . ) .  De c reased pump ing at thi s  plant woul d  he l p  al l eviate that 
s i tua t ion . 

Once-through Coo l ing Sys tems . The s e  sys tems withdraw wat e r , pas s i t  
through the condens e r  where i t  p i cks u p  heat f rom condens ing s t eam , and 
re turn it d i r e c t ly to i t s  source . This  method consumes much l e s s  wat e r  
than c l osed-cyc l e  sys tems , b u t  i t  produce s  large vo lumes o f  heated 
was t ewater d i s charge and can entrain large numbers  of  o rgan isms . 
Organisms pul l ed in with the water  can d i e  f rom thermal shock , mechanical  
s tres s ,  s triking intake s creens , and b io c ides ( chemica l s  added to coo l ing 
water  to prevent algae growth ) .  ( Ulanowi c z , 1 9 75 ; S chub e l , 1 9 75 ; Hors t ,  
1 9 75 ; Marcy , 1 9 75 ) .  Ent rainmen t can be a s igni f i can t prob l em in 
es tuaries , coas tal areas , and large r ivers where wat e r  is  wi thdrawn f o r  
once-through coo l ing . Water  heated dur ing the once-through c o o l ing 
pro c e s s  and d i s charged to i t s  source may be l e thal to f i s h ,  f i sh eggs and 
larvae , and o ther aqua t i c  l if e  in rece iving wat ers  ( Sal ia , 1 9 75 ; Jens en , 
1 9 7 7 ) .  The poten t ial envi ronmental damage o f  once-through c o o l ing has 
greatly  res t r i c t e d  i t s  us e in new p lants  ( Thomas , 1 9 75 ) .  

None of the s igni f i cant ly af f e c ted  I SW o r  PNW coal and none of  the ISW 
o i l / gas plants  us e once-through c o o l ing . In  Cal i fo rni a ,  howeve r ,  f i f teen 
thermal plan t s  d i s charge wat e r  d i r e c tly  to coas tal  wa t e r s  ( s ee 
Tab l e  4 . 3 . 22 ) .  The maj o r  impa c t s  f rom thes e  p l an t s  are the d i s charge o f  
heated was tewater  and entrainment of  f i s h  and o ther aqua t i c  l if e  in 
cool ing sys tems . 

Al though cool ing wat e r  d i s charge s o f ten resul t in thermal p lumes with 
subs tantially  warmer water  than amb ient wat e r  tempe ratures ,  a review o f  
environmental s tudi e s  at  the Cal i f ornia p l ants  ind i cate  that i n  gene ral 
no apprec iab l e  d e t rimental e f f e c t s  on aqua t i c  l i f e  have been observed 
( Te t ra Tech , 1 9 76 ; S tephens , 1 9 7 7 ; Pac i f i c  Gas & E l e c t r ic , 1 9 7 3b ,  1 9 7 3 c , 
1 9 73 d ,  1 9 7 7 a ,  1 9 7 7b ) .  

S tudies  at P i t t sburg Power P l ant ( P G&E , 1 9 7 3b )  f o und that no d i r e c t  and 
cons i s t ent relat ionship exi s ted be tween p l ant output and p l ume s ize . 
Howeve r , the s tudy no t e s  that a large reduc t ion in p l ant l oad i s  
r e f l e c ted i n  a marked reduc t ion i n  area , extent and heat content of  the 
p l ume . The s tudy did not quant ify  this e f f e c t .  The s t udy a l s o  no t ed 
that the thermal p l ume was p r ima r i l y  a surface e f f e c t ,  wi th t emperature 
inc rease s  at depth conf ined to  the immediate vi c in i ty of the d i s charge 
s t ruc ture . S imilar  resul t s  were observed at  the Morro Bay , Hunters  
Po int , and Mos s  Landing power plan t s  ( P G&E , 1 9 73 c , 1 9 7 3 d ,  1 9 7 3 e ) .  

S tudi e s  at E lkhorn S l ough have indicated that al though the power p lant 
does entrain organ isms and emi ts  a thermal p l ume , there are no overal l ,  
s igni f i cant impac t s . Any e f f e c t s  of  powe r p l an t  operat ion are 
overshadowed by othe r ,  more extens ive mod i f i cat ions such as h i s t o r i c  
removal of t idelands by d ikes and the opening o f  t h e  S l ough t o  extens ive 
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Tabl e 4 . 3 . 1 8 

MAX I MUM I MPACT ON SURFACE  WAT E R S  O F  T H E  PAC I F I C  NORTHWEST AND I N LAND SOUTHWEST 

MAX I MUM 
MEAN ANNUAL RECENT  YEAR M I N I MUM C HANGE IN C HANGE I N  

D I SCHARGE YEA R S  OF D I SCHARGE D I SCHARGE GENERAT I ON WAT E R  U S E  
STA T E  PLANT WAT E R  BODY ( AC-FT) R ECORD ( AC- F T l  ( AC-FT/DAY l YEA R ( aMWl ( AC-FT) 

PAC I F I C  NORTHWEST 

O R  B o a rdman Col umb i a R i v e r  1 40 1 0 0 0 0 0  1 04 y r s 1 65 7 0 0 0 0 0  24000 1 968 2 4 ,  -2 585 . 6  
WA C e n t ral i a  S k o o k um c h u c k  R i ve r  1 83 3 0 0  1 9 30-82 2 38600  1 6 7 1 98 2  1 0 0 .  -33 2 1 60 . 0  
WY B r i d g e r  G re e n  R i ve r  1 2 7 7 0 0 0  3 3  y r s  1 67 7 0 0 0  3 3 7  1 95 5  1 2 4 ,  -59 2 6 7 8 . 4  
MT C o l s t r i p Yel l ows t o n e  R i ve r  8 6 2 0 0 0 0  1 97 8-84 8 7 8 0 0 0 0  1 2246 1 984 1 0 5 ,  -25 2268 . 0  

I N LAND SOUTHWE S T  

N M  San J u an San J u an R i v e r  1 70 5 0 0 0  1 9 1 3-83 1 84 7 0 0 0  2 8  1 939 9 ,  -32 -845 . 6  
UT  H u n t e r  F e r ron C k ,  C o t tonwood C k  1 1 7 6 1 0  £1 -- 2 42 7 30 '11 30 1 984 2 0 , -32 -936 . 0  
NV Mohave Col o rado R i ve r  9542000 1 95 0-84 224 1 0 0 0 0  5 6 5 3  1 95 0  74 , -36 -646 . 2  

P E R C E N T  O F  
M I N I MUM 

D I SC HA RGE 11 

0 . 0  
4 . 0  
2 . 0  
0 . 0  

-8 . 0  
-9 . 0  

0 . 0  

R ECORD 
RAT I N G  

E x c e l l e n t  
Good  
Good- P o o r  

Good  
Good-P o o r  
G o o d  

II P e r c e n t  o f  Mi n i mum D i s c h a rge comp u t ed a s s um i n g  m i n i mum d i s c h a rge o c c u r s  o v e r  t h e  c o u r s e  o f  an e n t i re y e a r . T h i s  m e t h o d  t e n d s  t o  
o v e r s t a t e  t h e  a c t u al e x p e c t e d  i mp ac t s . 

Z; Comb i n e d : F e r r o n  C k  4 52 1 0  A FIYR ( 1 1  y r s ) ,  C o t t o nwood C k  7 2400 A F IYR ( 64 y r s ) 

3.1 Comb i ned : F e r ron C k  38030 A FIYR ( 1 986 ) , C o t to nwood C k  204700  A F IYR ( 1 98 4 )  

( VS6-WP-PGC- 1 326 I )  



STA T E  PLANT 

PAC I F I C  NOR T HWEST 

NV Val my 

I N LAND SOUTHWEST 

A Z  C h o l l a  
AZ S p r i n g e rv i l l e  
A Z  C o ronado 

� 
1:.v 
1:.v 

( V S6-WP-PGC- 1 326 I )  I 
-'-
0 

Tabl e 4 . 3 . 1 9  
MAX I MUM I MPACT ON GROUNDWA T E R  I N  THE  PAC I F I C  NORTHWEST AND I N LAND SOUTHWE S T  

W E L L  LOCA T I ON 

Val my aq u i fe r  n e a r  Val my 

J o s e p h  C i ty ,  Navaj o Co . 
S p r i n g e rv i l l e ,  Apac h e  Co . 
S t . J o h n ' s ,  A p a c h e  C o . 

AQU I F E R  
PUMPAGE Y EA R S  O F  

LAC-F T /Y R )  R ECOR D  

20 1 0 0 1 97 4-83 
3 1 00 1 97 4-83 
4300 

AQU I F E R  MAX I MUM 
R ECENT  YEAR RECHARGE CHANGE I N  

PUMPAGE O R  Y I E LD GENERA T I ON 

LAC- F T )  YEAR ( AC-FT /YR ) _ LaMW) 

9000 1 2 ,  -22 

22000 1 983 1 ,  -35 
3000  1 98 3  3 ,  -2 3 

- 1 2  

ANNUAL PERCENT OF 
CHANGE I N  PUMPAGE , 
WA T E R  U S E  R E C HARGE , O R  

( AC - F T )  Y I E LD 

-3 1 5 . 8 -4 . 0  

-893 . 8  -4 . 0  
-678 . 4  -22 . 6  
-260 . 0  -6 . 0  



t idal currents . Thes e  curren t s  c reate more f lushing a c t ion than the 
power p lant pumping ( John O l iver , Mos s  Landing Marine Labo ra tory , pers . 
comm . , 1 98 7 ) .  Change s  in operat ion at  this  power p lant should no t have 
any adverse  e f f e c t  on f is h  and w i l d l ife  resources  in the area . 

Tabl e 4 . 3 . 2 0 

MAXI MUM IMPACT ON GROUNDWAT E R - S P R I N G E RV I L L E  POWER PLANT 

BAS E  BASE CASE CASE 

GEN ERATION WAT E R  USE  G E N E RAT I O N  WAT E R  U S E  % C HANGE  

STATE PLANT WE L L  LQCAT I O N  ( aMW ) 

AZ Spr i n g e rv i l l e  S p r i ngerv i l l e ,  Apache  C o .  5 2 5  

Tabl e 4 . 3 . 2 1 

MAX I MUM IMPACT ON GROUNDWAT E R  I N  C A L I FORN I A  

BASE 

G E N E RAT I O N  

STATE PLANT WE L L  L O C A T I O N  ( aMW ) 

CA Cool  wat e r  Dagget , San  Bernard i n o C o .  2 0 2  

CA E t i wanda E t i wanda , San  Bernard i n o C o .  3 2 0  

Tabl e 4 . 3 . 2 2 

( AC - F T/Y R )  

1 1 34 0  

B A S E  

WAT E R  U S E  

( AC - F T/YR ) 

4 3 6 3  

69 1 2  

( aMW) ( AC - F T/YR ) I N  U S E  

5 0 2  1 0 843 -4 . 3  

C A S E  C A S E  

GEN E RA T I  ON WAT E R  U S E  % C H A N G E  

( aMW ) ( AC - F T  /Y R )  I N  U S E  

1 7 2 4 1 2 6 - 1 5 . 0  

285  6 1 56 - 1 1 .  0 

C O O L I N G  WATER SOURC E ,  C O O L I N G  SYSTEM  TYPE , AND MAX I MUM CHANGE  

I N  G E N E RA T I ON AT C A L I F O R N I A  THERMAL PLANTS  

PLANT 

C o n t r a  C o s t a  

P i t t s bu r g  

Mo s s  Lan d i n g 

Mor ro Bay 

Enc i n a 

South  Bay 

Mandal ay 

Al am i t o s  

Redo n do Beach 

Hunt i n g ton Beach 

El  Segundo 

O rmo n d  Beach 

H aynes  

S c a t t e rgood  

H u n t e r s  Po i nt 

C OQL I N G  WAT E R  SOURC E 

S a c r amen t o-San Joaqu i n  D e l t a  

S a c r amen t o - S a n  Joaqu i n  D e l t a  

Mont erey B ay ( P ac i f i c  O c e a n ) 

Morro B ay ( P a c i f i c  O c ean ) 

Pac i f i c  O c e a n  

San D i eg o  Bay ( Pa c i f i c  Oc ean ) 

Pac i f i c  O c e a n  

Los  C e r r i t o s  C h an n e l  ( Pac i f i c  O c ean ) 

Pac i f i c  Ocean  

San  Pedro  C h a n n e l  ( Pa c i f i c  Ocean ) 

S a n t a  Mon i ca Bay ( P ac i f i c  Ocean ) 

Pac i f i c  O c e a n  

Long Beach Mar i na ( Pac i f i c  O c e an ) 

Santa  Mon i c a  B ay ( P ac i f i c  O c e a n ) 

San F r a n c i s c o  Bay ( P ac i f i c  O c ea n )  
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C O O L I N G  SYSTEM TYPE 

Once-t hrough 

O n c e- t h rough , s p r ay c h a n n e l  

O n c e - t hrough  

Onc e-through  

O n c e - t h rough 

Onc e-t h rough 

O n c e-th rough 

O n c e- t hrough  

O n c e-through  

Once-th rough 

Once-t hrough 

O n c e- t h rough 

O n c e - t h r ough 

O n c e - t h rough 

O n c e -t h r ough 



A l l  of  the coas tal plan t s  entrain f is h  and o ther mar ine o rgan isms in 
c o o l ing sys tems . Al though the mortal i ty rate of entrained f i s h  can be  
high , s tudi e s  by the  ut i l i t ie s  have found that i t  i s  usual ly  no t 
s igni f i cant a t  the populat ion l eve l  ( Southern Cal i fornia Edison , 1 98 2 ,  
1 98 3 ;  Eco logical  Analys t s , Inc . , 1 98 1a , 1 98 3b , 1 98 3a , 1 981b ) .  In  
es t imat e s  of  c ombined intake l o s s e s  for  all  SCE  coas tal power s tat ions , 
the ut i l i t y  found that , f o r  s everal targe t s p e c ie s , survival  wi th 
exi s t ing c o o l ing water  intakes was always over 96  per c ent ( in terms of 
area-wide , near-shore f i s h  populat ions of the Cal i f o rnia Bight ) of  what 
would  o ccur wi thout tho s e  intakes ( SC E , 1 98 3 ) .  

Ent rainment . Changes in l evel s  of generat ion are expec ted to  have l i t t l e  
inf luence o n  exi s t ing entrainment .  Coo l ing water  pumps at mos t  plant s  
usua l l y  operate at  ful l capa c i ty regardl e s s  of  generat ion . Pumps are 
s hut down only if  the plant is i d l e  for  relative ly  l ong periods ; for  t h i s  
reason , reduc t ions in ent rainment may no t occur i f  t h e  p lant i s  be ing 
operated c yc l ical ly , as i t  might unde r  an exchange ,  even though i t s  
average generat ion is  l es s .  I f  sub s tan t ial  reduc t ions i n  generat ion 
occur , one of  s everal pumps may be  turned off ( Be rnard Rapan , persona l 
communication , February 1 986 ) .  

Two Cal i f ornia p lant s  have been iden t i f ied  as having a poten t i a l l y  
s ign i f i cant entrainment prob l em . Entrainment of s t riped b a s s  larvae and 
j uven i l e s  at the P i t tsburg and Contra Costa  P lants  has l ed to s ignif icant 
mo rtal i ty ( Ec o logical  Analys ts , Inc . , 1 981a , 1 98 1b ) .  S tudi e s  c onduc ted  
to  satisfy  s e c t ion 3 l 6 ( b ) of  the  Amendments  to  the  Federal Water 
Po l l ut ion Control  Ac t of  1 9 7 2  ( P L- 9 2-500 ) f o r  thes e  plants  document 
entrainment mor tal i t ies  by month over a 2-year period . Monthly average 
plant capa c i ty fac tors  and water  vo lume pumped  for c o o l ing are a l s o  
documented  for  t h i s  period . Theor e t i cal l y ,  i t  would be  poss ib l e  to  
e s tab l is h  a relat ionship be tween generat ion and c o o l ing wat e r  volume . 
Change s  in generat ion could  then be  us ed to predic t  change s  in c o o l ing 
wat e r  vo lume , and thes e  in turn trans lated into change s  in ent rainment 
mo rta l i t ie s . There are c e r tain as sump tions and l im i tat ions invo lved in 
this  proces s : 

Cool ing water  vo lume i s  no t direc t l y  related  to  generat ion . 
Unle s s  variab l e  s peed pumps are ins tal led , pumps operate at  ful l 
capac i ty regardl e s s  of  generat ion . Howeve r , over l ong periods  
of  t ime ( e . g . , a year ) there is  usua l l y  a s ta t i s t i cal l y  
s igni f i cant relat ionship be tween generati on and c o o l ing wat e r  
vo lume that vari e s  within c e r tain l imit s .  

Ent rainment mor ta l i t i e s  are not d i r e c t l y  relat ed t o  cool ing 
wat e r  volume . O ther factors  come into p lay , such as wat e r  
t emperature , temperature inc rease  ac ros s  t h e  condens ers , and the 
dens i ty and d i s t r ibut ion of  entrainab l e  l if e  f o rms in the 
imme d ia t e  vic ini ty of  the intake s tructure . 

Linear regres s ion analys i s  was comp l e ted f o r  c o o l ing water  vo lume and 
l evel of genera t i on at the P i t t sburg and Contra C o s t a  P lant s  us ing data 
f rom Eco l og i ca l  Analys t s  Inc . ( 1 98 l a ,  1 98 1b ) .  This  analys i s  indicates  
that changes  in generation do produce changes in  c o o l ing wat e r  vo lume . 
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However e s t imates  of  the cool ing water  changes  are s ta t i s t ical ly 
s igni f i cant only for  changes in gene rat i on larger than those accompany ing 
pol i cy/ capac i ty shi f ts cons idered in this  s tudy . The re fore i t  is no t 
pos s ib l e  to conc lude whe the r  there are any changes  in entrainment e f f e c ts . 

Cool ing Sys tem Wa� te s . Sub s tances  added to condens e r  c o o l ing wa t e rs to 
minimi z e  corros ion , depos i t s , and b io l ogical growth may be toxic  if 
re leased to g round or surface waters  ( E l onka , 1 9 6 3 ) .  Powe r p lant 
operat ions may a l s o  impai r  water qual i ty by dis charging coo l ing sys tem 
wat e r  and b o i l e r  wat e r  containing d i s s o lved s o l ids . The impac t depends 
upon s i te charac t e r i s t i c s . Some generat ing uni t s  recyc l e  the s e  wat e r s  
unt i l  they a r e  evaporated , s o  n o  was tewa t e r  i s  releas e d . Thi s  e f f e c t  l S  

cons ide red compara t ive ly  minor and i s  no t analyzed in t h i s  E I S . 

Di sposal  of  combus t ion was tes  can a l s o  af f e c t  wat e r  qua l i ty .  Wa t e r  can 
be consumed i f  ash and s lag was tes  are s l urried o r  s luiced  to s e t t l ing 
bas ins and s to rage ponds . Ne t wat e r  consump t i on is greate s t  if this  
water  evaporates and l ea s t  if  i t  i s  r e l eased  to surface  wat e r s  
( Tab le  4 . 3 . 23 ) .  Wat e r  u s e  i s  higher in fac i l i t ies  t h a t  hand l e  each 
combus t i on was t e  s eparat e ly . 

Was tewater  may be re l eased  through a b reach of s to rage d ikes , ove r f l ow ,  
o r  percolat ion to  groundwater ( Dvorak e t  al . ,  1 9 78 ) .  Unin ten t ional 
d i s charges s houl d no t oc cur i f  the fac i l i ty i s  des igned and operated  in 
conformance  with the E f f l uent Limitations Guide l ines , New Source 
Performance S tandards (NSPS ) ,  and provi s ions of  the Res our c e  Con s e rvat ion 
and Re covery Ac t ( Soho l t  e t  al . ,  1 980 ; H i t tman , 1 9 74 ) .  Runof f  f rom 
ons i t e  was te ponds is unl ikely  if they are l ined and if pro t e c t ive d ikes  
are bui l t  high enough ( Lewis e t  al . ,  1 9 78 ) .  Mo s t  bas ins are d e s i gned to  
contain runoff  f rom a once-in-10-years s to rm ( Soho l t  e t  al . ,  1 98 1 ) .  
Exc e s s ive rainfal l and/ o r  dike f a i l ure may caus e s p i l l s  ( Dvo rak e t  a l . ,  
1 9 78 ) ,  but t he was tewa t e r  would  l ikely be  contained on-s i t e . S e e page can 
contaminate  s o i l  and groundwate r ,  e s pe c ia l l y  i f  was t e  i s  depo s i ted  as a 
s lurry . However , s to rage ponds are l ined in order  to  minimiz e  s uc h  
hazards . 

Tab l e  4 . 3 . 23 

WATER REQUIREMENTS FOR WASTE D I S POSAL 
AT A COAL-FI RED POWER P LANT 

Wat e r  ( 10
3 

Gal /Average MW )  
TYPE 

Bot tom Ash 
Fly Ash 
Lime S ludge 
L imes tone S l udge 

No R e cycl ing 

47 . 3  1 /  
1 84 . 2  1 /  
1 4 7 . 4  2/  
1 84 . 2  2/  

1 /  Assumes s lurry wi th 30  percent s o l ids  by  we igh t . 
2/  Assumes s ludge with  30  percent s o l i d s  by we igh t . 
3 /  Assume 70 percent s o l ids  by we igh t . 

4 . 3 . 3- 1 3  

Recyc l ing 

5 . 1  3 /  
1 9 . 7  3 /  
26 . 9  3 /  
3 3 . 8  3 /  



4 . 3 . 3 . 2  S ens i t iv i ty and Other Analys e s  

The sens i t iv i ty analyses  whi ch we re performed showed s ome s i tuat i ons 
whe re wat e r-related impac t s  of  Wes te rn coal , o i l , and gas-f i red  
genera t ion could  be d i f f e rent than under the  as sump t i ons used  f o r  the 
o riginal analys i s . 

H ighe r Cal if o rnia Gas P r i ce s . I f  I n t e r t i e  capa c i ty i s  increased  and 
Cal ifo rnia gas prices  are highe r than assumed in the o r iginal analys i s , 
more PNW c oal-f ired gene ra t ion i s  operated , relative t o  that shown in the 
orig inal analys i s , in each of the future years of  the ana lys i s  to 
d i sp lace large r amount s  of  PSW  gene rat ion . Thus wat e r  consumpt ion 
impact s  at  PNW coal  p lant s , a l l  of which  have c losed-cy c l e  c o o l ing 
sys tems , may increas e . Howeve r ,  the extreme ly cons e rva t ive analys i s  of 
water  c onsumpt i on impac t s  f o r  the s e  p lant s  based on the origina l  ana l ys i s  
s howed tha t  such impa c t s  would be  sma l l .  Environmenta l ly s igni f ic ant  
d i f ferences in wat e r  c onsump t ion in the  event of  highe r Cal i f ornia gas 
prices  do not s eem l ike ly . The s ens i t ivi ty analyses  d i d  not  s p e c i f i cal ly  
addres s  I SW coal o r  o i l  and gas-f ired  plants ,  s o  conc l us ions canno t be  
drawn about the  s ignif icance  of  c hanges  in the i r  wat e r  consump t ion . Wi th 
increased Cal if o rnia gas p r i c e s , ISW  coal p lant s  may also opera t e  mo re . 
But the i r  operating leve l s  are s t i l l  l ikely  to  be  l ower than i f  PNW 
expor t s  d i d  no t inc rease  because of the ava i lab i l i ty of more  I n t e r t i e  
c apac i t y .  T o  this exten t , water-re lated impac t s  f rom I SW c oa l  plan t s  may 
not  be as large as they might have been wi thout inc reas ed  Inte r t i e  
capac i ty .  Generating p lant s  in Cal if ornia , many of whi c h  use 
once-through c o o l ing sys t ems , would  tend to  operate l e s s  with  a high gas 
p r i c e  than pro j e c ted under  the o riginal analys i s . Thus , a reduc t ion in 
the po t en t ial ly  s igni f i cant en tra inment problems at the P i t tsburg and 
Con t ra Cos ta p lant s  is more  l ike l y  if high gas p r i c e s  evo lve in 
c ompari s on to the resul t s  of the o r ig inal analy s i s . 

H igher Cal ifornia Loads . For the high Cal i fornia l oad s ens i t iv i t y  
analys i s , s imi lar e f f e c t s  to  tho s e  d e s c r ibed above f o r  t h e  high 
Cal i f o rnia gas price  s ens i t ivi ty analys i s  would  occur , but they would  be  
largely  l imi t ed t o  early  in the  s tudy period . The e f f e c t s  o f  fairly  
large inc rease s  in PNW coal  p lan t generat ion and PNW expor t s  above the 
o r i g inal analys i s , appear in 1 9 9 3  o f  the years looked at  in the ana l y s e s , 
but large ly  d i s appear in 1 9 98  and 200 3 . 

Lower Pac i f i c  Northwe s t  Loads . Fina l ly , in the s i tua t i ons s tud ied  f o r  
t h e  s ens i t ivi ty analys i s  in whi c h  I n t e r t i e  capa c i ty increase s  are assumed 
to c o inc ide wi t h  l ower PNW l oads than under the original analys i s , qui t e  
l arge increases  in PNW exp o r t s  of  e l e c t r i c  ene rgy , relat ive to  that 
proj e c t ed in the o r i g inal analys i s , o ccur . The amount of  the s e  exp o r t s  
inc rease s  over t ime . Thi s  s i tua t ion c oul d resul t in s ome sub s tan t ia l  
bene f i t s  re lated t o  exc e s s  aqui f e r  pumpage and entrainment of  aqua t i c  
organi sms b y  Cal ifornia and I SW coal , o i l , and gas-f i red  power p l an t s . 
I f  f irm powe r contrac t s  were  s igned under  this s i tuat ion , a l l owing 
deferral of new power p lant deve l o pmen t , s carce  wat e r  resource s  in 
Cal i fornia and the I SW coul d be r e s e rved for o ther uses for a period  of 
t ime . In this s ens i t ivity analys i s , the expor t e d  energy comes 
predominan t l y  f rom hydro resour ce s , so there would  be  very l i t t l e  change 
in wat er-re lated  impac t s  of PNW coal  p lant s . 
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As sured De l ivery Al t e rna t ives 1 ,  2 ,  and 3 .  The s e  three cases  enhance  ne t 
expor t  of energy to  Cal if o rn ia , relat ive to  the exi s t ing c on t rac t s , when 
a given 1ntertie  s ize is assumed . Theref ore , r e l a t ive to Exi s t ing 
Contrac ts , they o f f e r  s ome poten t ial  for  r e l ief of wat e r-related  impa c t s  
of 1 Sk coal p l an t s  and prob lems related to  entrainment  at  ce r tain 
Cal i fornia gene rat ing p lants . Wat e r  rela ted impa c t s  of Pac i f i c  Northwe s t  
coal p lants  seem neg l igib l e  f rom the analys i s  ear l ie r  i n  thi s  chap ter 
S lnce operat ion inc reases are smal l .  

O i l  & Natural Gas 

The o i l  and na tural gas indus t r i e s  have po tential  for  s igni f i cant adver s e  
effec t s  o n  ground and surface wat e r s  and aqua t i c  l i fe . Many of  the s e  
po ten t ial e f f e c ts  resul t f rom unp l anned events  such  a s  a c c i dental s p i l l s  
or  equipment failure . Al though po ten t i a l  water  qua l i ty and aqua t i c  l if e  
impac t s  resul t ing f rom t h e  provi s ion of fue l  o i l  and natural gas f o r  
e le c tr i c  power gene rat ion a r e  s igni f i can t , i t  i s  d i f f i cul t to  t ie changes  
in generat ion at  We s t ern oil  and gas-f i red power p lant s  r e s ul t ing from 
BPA ' s  1nte r t i e  de c i s ions to  change s  in ope rat i on of  s p e c i f ic o i l  and gas 
indus t ry fac i l i t ie s . The ref ore , a quan t i ta t ive ana l ys i s  of  the impa c t s  
of  BPA ' s  1nt e r t i e  d e c i s ions o n  wat e r  qua l i ty and aqua t i c  l if e  e f f e c t s  o f  
the o i l  and g a s  indus t r i e s  within t h i s  E 1 S  i s  p re c luded . The r e s t  of  
this  s e c t ion d i s cus s e s  s ome of  the  gene ral environmental e f f e c t s  of o i l  
extrac t ion , t rans por t , s t o rage , ref inement , and combus t ion . 

The environmental e f f e c t s  of  o i l  extrac t ion depend on local  s i te  
charac teris t i c s  and the spec i f i c  dri l l ing me thod employed . Exp l o rat ion 
can s igni f ican t l y  a f f e c t  wat e r  qual i ty .  Groundwa t e r  may supply so lvent 
for d r i l l ing muds and for we l l  inj e c t ion . Aquif e r s  may be contaminated 
i f  dri l l ing muds , f luids , b rines , and hydrocarbons e s cape into porous 
format ions . Howeve r ,  cas ing and o the r te chnique s p r o t e c t  aqui f e r s , 
greatly reduc ing the r i s k  of  contamina t i on . O i l  s p i l l s  may o c cur at  the 
we l l -head ; however , the s e  are typ ically  conf ined , l ow-vo lume s p i l l s  whi c h  
d o  n o t  serious ly  c on taminate surface  wat e r s  ( Garcia  e t  a1 . ,  1 98 3 ) .  

O f f s hore r igs  can l eak o r  s p i l l  o i l  into the wat e r . O f f s ho re extra c t ion 
d i s c harges an average of  0 . 35 5  tons of  o rgan i c  chemicals  per 
aMW generat i on ( H i t tman , 1 9 74 ) . D r i l l ing b r ines  r e l eased  to  sal ine or 
nonpo tab 1 e  waters  are assumed to  be nonp o l lut ing ( SP P P , 1 9 75 ) .  No 
res idua l s  are d i s charged when natural gas i s  ext racted  ( H i t tman , 1 9 74 ) . 
Onshore ext rac t ion y i e l d s  both  nondegradab l e  organ i c s  and b r ine . 
Organ i c s  are d i s charged at the s ame rat e under  bo th contr o l l ed and 
uncon t ro l l ed extra c t i on--O . 043 ton s / aMW . 

O i l s  in aqua t i c  env i ronment s  may f loat , be  sus pended in the wat e r  co lumn , 
d i s s o lve , o r  s e t t l e  on the b o t tom as s l udge . O i l  may have acute , l e thal , 
or  l ong-term ,  sub-le t hal  e f f e c t s  on aqua t i c  organ isms . Spi l l s can cause 
immed iate death among a wide vari e ty of  invertebra t e s  and f i shes , o r  may 
interfere with  ce l l ul ar and phy s io logical  pro c e s s es , reduce f ood 
resources  and hab i tat , a l t e r  behavior ,  cause reproduc t ive fai lure , or 
increase vulnerab i l i ty to  predat i on and d is eas e .  O i l  may pers i s t  f o r  a 
l ong t ime in b o t tom s e d imen t s , d i s turb ing b o t tom-dwe l l ing commun i t i e s  and 
pos s ib ly ent e r ing aqua t i c  foodcha ins . Free o i l  can coat f is h  g i l l s  and 
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interfere wi th respira t ion . I t  may a l s o  c oa t  and k i l l  aqua t i c  p lan ts  and 
b irds ( McKee and Wol f , 1 96 3 ) .  

O i l s  may reduce popul a t ions of phytoplankton and ke l p  ( Go rdon and Prous e , 
1 9 7 3 ; Wilbe r ,  1 9 68 ) .  Response s  by f ish to  o i l  inc lude d e l ayed hatching , 
deformat i on of larvae , and d i s rupt ion of  feeding , among o thers . 
C rus taceans and mo l lusks s how s imi lar respons e s . 

Fish s ens i t ivi ty depend s at l eas t part l y  on the t ime and l o ca t ion of  the 
s pi l l  ( which  af f e c t s  the probab i l i ty of  d i re c t  contac t  wi th s p i l l ed o i l ) 
as we l l  as  on the l i f e s tage and the hab i ta t  af f e c ted ( Beak Consul tan t s , 
1 9 75 ) .  The maj o r i ty of  midwater  o r  b o t t om-dwe l l ing mar ine f i s h  s e l dom 
d i re c t ly contac t  s p i l led  o i l . Howeve r ,  inte r t idal and shore l ine f i sh 
( in c l ud ing young salmonids ) are vulnerable  to  the toxi c e f f e c t s  of  
wat e r-so lub l e  po l lutan t s  f rom s pi l l s  near inte r t idal , beach , o r  pro t e c ted 
areas . Fish  may be l e s s  vulnerabl e  than o ther marine o rgani sms becaus e 
of  the i r  mob i l i t y  and mucous coat ing , but they may suf f e r  toxic e f f e c t s  
o n  contac t  and by f eed ing o n  contaminated o rgan isms . According to the 
EPA ( 1 9 76 ) ,  o i l s  of  any kind can k i l l  organi sms by coat ing g i l l s , 
inc reas ing b iochemical  oxygen demand , o r  asphyxiat ing the o rgan i s m .  In  
o pen wat e r ,  s pawning f i sh are mos t  vulnerab l e  to oil  contaminat i on .  

The mos t  s igni f icant aqua t i c  impac ts  f rom o i l  transpo r t  ar i s e  f rom 
dredg ing waterways for  marine ves s e l  pas sage and f rom s p i l l s  dur ing fuel 
s to rage and hand l ing , rai l  and highway acc ident s , and p ipel ine ruptures .  
Dredg ing and the d isposal  of  dredg ing was te can have s ignif ican t  e f f e c t s  
o n  river s  and es tuarie s . Short-term impa c t s  inc lude  a l tered e s tuarine 
environment ; dec reased d i s s olved oxygen ; increased r iver temp e ra ture and 
turb i d i ty ; nut rien t  r e l ea s e s  f rom s ed iment s  ( which may s t imula t e  growth 
of  phy toplankton and a lgae ) ;  and r e l eases  of  o i l s  and g reas e .  
Temperature and turb i d i ty changes can be s ignif i cant during bio l og i cal l y  
s ens i t ive t ime s , such as  s pawning and salmonid migrat ion . Dredging may 
a l s o  reduce f i s h  nurs e ry areas . 

Minimal impa c t s  a r i s e  f rom rai l  and t ruck transport  under  norma l 
operating cond i t ions . At  mos t ,  surfac e wat e r  may be  contamina ted by 
runof f  wi th h i gh concent rat ions of  res idues from pol lutan t s  depo s i ted on 
and near roads and tracks by po l lutan t s  f rom automob i l e s  and t rains . 

P i pe l ines a l s o  af f e c t  wat e r  qua l i ty and aqua t i c  l i f e  at  s t ream c r o s s ings 
and during hydro s ta t i c  t e s t ing ( Garcia  et al . ,  1 9 83 ) .  Once cons t ruc t ed , 
pipel ines caus e f ew impa c t s  dur ing rout ine opera t ion . Howeve r , p ipe l ines 
a t  s tream c r o s s ings may be  washed out o r  undercut by bank eros ion , 
s p i l l ing o i l  into aqua t i c  commun i t i e s . Wat e r  used f o r  hyd ros tat i c  
tes t ing may contain toxic subs tance s , wh ich may be d i s charged into 
surface water . Sma l l  unde t e c ted l eaks in a buried o i l  p i p e l ine can 
s e rious ly  contamina te g roundwater  aqui f er s . S ubmarine p i p e l ines are no t 
known to  create s ignif i cant environmental damage .  However , l eaks o r  
breaks can cause s e rious l o cal  po l l ut i on p rob l ems ( EPA , 1 9 76 ) .  Unburied  
underwater  pipel ines may con s t i tute a barrier f o r  b o t tom-dwe l l ing 
organisms . 

O i l  i s  s tored at  ref ine r i e s  in large aboveground or  underground tanks . 
S p i l l s  cons t i tute the maj o r  po t ential  aqua t i c  impa c t  ( d i s cuss ed above ) .  
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Usua l ly provi s i ons are made f o r  cont ainment  o f  s p i l l s . I t  is  not  l ik e l y  
that sma l l  changes i n  t h e  l eve l o f  r e f i n e ry o p e ra t ion would af f e c t  the 
l ike l ihood o f  a spi l l .  Gas i s  de l ivered to  plan t s  via p i p e l ine , and 
s to rage tanks  are u s ua l l y unne c e s sary ( Dvorak e t  a1 . ,  1 9 78 ) .  The 
po t e n tial  f o r  gas s p i l l s  is neg l i g i b l e  ( Garcia  e t  al . ,  1 9 83 ) .  

Wa t e r  qua l i ty may be af f e c ted by atmo s pheric  emi s s ions , therma l  
wa s t ewa ter , d i s posal  o f  s o l i d was tes , d i s c harge o f  was t e wa ter , and o i l  
s p i l l s . A typical ref ine ry was t ewa t e r  e f f luent has va rying amoun t s  o f  
B i o l ogical  Oxyge n Demand ( BOD ) and Chemical  Oxygen Demand ( COD ) wh i ch 
reduce avai lab l e  oxygen , and contains vary ing amoun t s  of  ammonia , 
hydrogen sul f i de , pho s phorus , pheno l , o i l , and suspended and d i s s o lved 
s o l ids . Thes e  d is charges are subj e c t  t o  regulat i on .  

The pe tro leum indus try us e s  sub s tan t ial amounts  o f  wa t e r  In r e f ining 
c rude o i l . By compar i s on , the amount used in exp l o ra t i on f o r  d r i l l ing 
we l l s  and in op erat ing gas-f ired p lants is  ins ign i f i cant ( EPA , 1 9 7 3 ) .  
The e f f e c t s  of  the rmal emi s s ions f rom c o o l ing t owe r s  are  the same as  
tho s e  dis cussed above for  coal  plant s . An ave rage o i l  ref inery produc e s  
an e s t imated  f our tons p er  day o f  s o l i d wa s tes , containing many 
s ub s tances  appearing on the U . S .  EPA toxi c sub s tances  l is t .  S o l i d wa s t e s  
are d i s posed  o f  i n  land f i l l s , s ome t ime s af t e r  inc ine r a t i o n ,  and may 
af f e c t  aqua t i c  environments through runof f  o r  leaching to the 
groundwa te r . However , such runo f f  and p e r c o l a t ion are con t ro l l ed  by 
Federa l  and S t a t e  s tandards and s tandard indus t ry prac t i ce  in newe r 
p l an t s , and cont r o l s  are usua l ly e f f e c t i ve . 

Wa t e r  qual i ty prob lems resul t ing d i rec t ly f rom o p e rat ion o f  o i l- and 
gas - f i red powe r p lant s  are minimal . Howeve r , o i l  and gas gene rat ion can 
l ead to subs tan t ial  consump t ion of ground and surface wa t e r  f o r  c o o l ing , 
o r  t o  the en t rainment o f  f i sh and the d i s charge o f  heated wa t e r s , as 
d i s cussed ear l i e r  in t h i s  s e c t i on . Impac t s  f rom l ime s t one prepara t ion 
and s t orage at o i l  plant s ,  and f rom condens e r  c o o l ing at  o i l  and 
gas -f ired plant s ,  are the same as those  d i s cus s e d  above f o r  coal  p l ant s . 
The lower sul fur l eve l s  involved in burning o i l  ( re la t ive to  coal ) resul t 
in l e s s  s c rubber s ludge and ash was te  ( Dvo rak e t  al . ,  1 9 7 8 ) .  Gas 
c ombus t i on produces none of the s e  was te s .  Impa c t s  o f  gas combus t i on are 
gene r ically  s imi lar to  but much l e s s  than those d e s c r ibed for coal . 

(V S 6-PG-18 20 Z )  
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4 . 3 . 4  VEGETATI ON AND WILDLIFE 

Through the i r  e f f e c t s  on the operat ion of  thermal p lan t s , Inter t ie 
dec i s ions have t he po tent ial for impa c t ing vegetat ion and wi l d l ife . This  
s e c t ion cons iders the e f f e c t s  of  c hanges in the opera t i ons o f  coal , o i l , 
gas , and nuc l ear genera t ion fac i l i t ie s  on the s e  envi ronmental fac tors . 

Coal Mine E f f ec ts . S t r i p-mining invo lves  excava t ion , backf i l l ing , and 
grading that removes vegetat ion f rom large t rac ts . Thi s  a f f ec t s  wil d l i f e  
p r imarily  through l o s s  and d i s turbance of  hab i tat . D i s p lacement  o f  
s pec ies  may cause s pe c ies  to move i n t o  adjac ent  areas , where ove r crowd ing 
and compe t i t ion for l im i t e d  resource s  may increase morta l i ty , e s p e c i a l l y  
in c r i t i cal hab i tat  areas . ( O ther sour c e s  of inf orma t ion on w i l d l i f e  
impac t s  inc lude a n  annotated bibl iography b y  Ro l s ton ,  Hi 1but , and Swi f t  
( 1 9 7 7 ) , and a summary o f  prac t ic e s  t o  pro t e c t  f i sh and wi l d l i f e  on mined 
l ands in Utah by P r o c t e r  et a1 . ( 1 98 3 ) ) .  

Uncontrol l e d  runoff  and the resul t ing s o i l  eros ion may contaminate  
surface and groundwaters , a l t e r ing s pec ies  compo s i t ion and s o i l  
charac te ri s t i c s . Acc idental f i res  may tempora r i l y  a f f e c t vegetat i on and 
w i l d l ife . Haul ing of c oa l  and overburden may resul t in no i s e , dus t ,  a i r  
emis s ions , s o i l  c ompac t ion , and road-k i l l s . 

Explorat ion and mine deve lopment invo lve the us e of  d ri l l  r i g s  and tes t  
p i t s  which  have l o c a l i z e d  impa c t s  on s o i l , vege t a t i on , and w i l d l i f e  due 
to  grading , c l earing , no is e , dus t ,  runo f f , excava t i on ,  and related  
ac t ivi t ies , but on a far sma l l e r  s cale  than ac tual  mining operation s . By 
d e l aying mine deve l opment , the Int e r t i e  cou l d  have a bene f i c ial  e f f ec t .  
Mines w i l l  operate wi thin s tandards s e t  by  the U . S .  Depar tment of the 
Interior  and o ther gove rnmental s tandards and theref o re wi l l  no t af f e c t  
Federal ly l i s ted threatened and endangered s pe c i e s . ( See  Append ix 3 . )  
Therefore , mine opera t ion ' s  wi l l  have no impac t s  on threatened and 
endange red s pe c i e s  or the i r  hab i tat . 

Reclamat i on at t emp t s  in the Nor thern Great P lains and Rocky Moun tains 
have typical ly  succeeded in es tab l i s hing nonna t ive p l an t  cove r . The 
reclama t ion of Wes tern c oal  mines is hampered by a c omb ina t ion of 
nut rient-poor s o i l  and arid  or s emi-ar id c l imate . A l l  re c lamat ion 
e f f o r t s  to  date require high inputs  of  energy , manpower ,  f e r t i l i z e r , and 
wat e r . In e f fe c t , the s e  rec l amat ion ac t ivi t ie s  have been short-term In 
nature and have required high maintenance  leve l s  ( Curry , 1 980 ; 
R .  Giurgevich  and M .  Moxley , Wyoming Depar tment of  Environmental Qua l i ty ,  
personal c ommun i cat ion , 1 9 85 ) .  To be suc c e ss f ul , rec lamat ion requi res  
1 5  years o r  more f o r  l ong-las t ing re sul t s . ( NAS , 1 9 74 ;  A1don , 1 9 78 ) .  

Only three mines are exp e c t e d  to  produce mo re c oal  under any IDU 
a l t e rnat ive than under the No Ac t i on Al ternat ive . These  are the Rosebud 
Mine in Montana , and t he Be1 1 e-Ayre and Br i dger Mine s in Wyoming . 

Thes e  mine s , on Federal lands , are operat ing unde r  permi t s  granted by the 
O f f i c e  of Surface Min ing ( O SM ) . Permi t s  re quire c ompl iance wi th the 
Nat i onal Environmental P o l i cy Ac t ( NEPA ) , inc lud ing a requirement deal ing 
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with  threatened and endangered s pe c i e s . The U . S .  Depar tment of  the 
Interior  mus t approve the perm i t  and as s ure c omp l iance  with a l l  Federal 
laws inc l ud ing the Threatened and Endangered  S pe c i e s  Ac t ( Ho l b rook , 1 98 7 ,  
personal communicat ion ) . Thes e  permi ts app l y  only to  a c e r tain surface 
area ; i f  expans ion i s  neces sary , a new permi t mus t be  obtained . Al l NEPA 
requi rements  and o the r appl i cab l e  laws s uch  as the Threatened and 
Endangered S pe c i e s  A c t  mus t be reviewed again . 

The Ros ebud Mine i s  operat ing under  permi t numbers  MT-00 2  A ,  B ,  C ,  D and 
E ;  The Be l le -Ayre  Mine p e rm i t  numb e r  is WY-0 0 6 ; the Bridger Mine p e rmit  
number is  WY-O O I . 

S ince these permi t t ing requirements  and r e su l t ing c e r t i f i cat ion are 
mandated , it is BPA ' s  opinion that none of  the ac t i ons covered by the IDU 
E I S  would  caus e impa c t s  to  any threatened o r  endange red  s pe c ies  o r  o ther 
s pe c i e s  f rom operat ion of  the s e  mine s . 

Coal-Fired P l an t s  E f f e c t s  

For exi s t ing coa l -f i red p l ants , impa c t s  can o c cur f rom inc reased wat e r  
wi thdrawa l s  f o r  c o o l ing o r  inc reased re turn-wa t e r  tempe rature . Exis t ing 
coa l -f i red  p lants  in the Pac i f ic Nor thwes t ,  I nland Southwes t ,  and Rocky 
Moun tains were eval uated wi thin the E I S  f o r  the po tent ial to  exceed the 
No Ac t ion A l t e rnat ive . Only  the C o l s t r i p  and Jim Bridger coal-f i red  
p lants  may exceed  that leve l . 

Wat e r  is  wi thdrawn f rom the Green R iver f o r  c o o l ing the J im Bridger 
p l an t . The re are two f i s h  s pe c ie s  l is ted  as threatened and endangered in 
the Green Rive r :  the humback chub and the C o l o rado s quawf i s h . 
Tab l e  4 . 3 . 18 ind icates  that the J im Bridger p lant wi l l  only have a 
2 percent change in wat e r  us e .  I t  a l s o  s hows that the Green R iver has a 
"good-poor" record rat ing , whi c h  means the ac curacy of  the d is charge 
measurements  is l e s s  than 10 percen t  of  the t rue val ue . Bas ed on thes e  
values a change of  2 percen t  would  be  cons i dered  unmeasurab l e  and 
ins i gn i f i can t . The refore , due to the minor amount of change in wa t e r  
withdrawa l s  f r om t h e  Green R ive r ,  t h e  propos e d  a c t i ons wi l l  not af f e c t  
any threa tened and endangered f is h  s pe c i e s  o r  any o ther f i s h  s p e c ies . 

Tab l e  4 . 3-18  ind icates  that vir tua l ly no measurab l e  change in wat e r  use 
would oc cur at  the C o l s t r i p  plant . Furthermore , no threatened and 
endangered f i s h  s pe c ie s  are l is ted  f o r  the C o l s t r i p  p lant . The refore , 
the Intertie  propos a l s  al t e rnat ive would  n o t  affe c t  any f i s h  s p e c i e s  in 
relat ion to the C o l s t r ip p l an t . 

Coa l -f i red  powe r p lant emi s s ions may af f e c t  w i l d l i f e  d irec t ly and 
indi re c t l y .  The d i r e c t  e f f e c t s  of the s e  emi s s i ons on wi l d l i f e  involve 
acute or chron i c  exposure to  gas eous or part i culate  s ub s tances  contained 
in s tack gas es . Animal res pons e t o  air po l lut ion var i e s  s easona l ly and 
in relat ion to hab i tat qua l i ty ,  s ex ,  and age . Ind i r e c t  e f f e c t s  on 
w i l d l i f e  oc cur through contaminated  f ood sour c e s  and hab i tat . Spe c i es 
that are mos t  s us ce p t ib l e  to  s uch  indirec t e f f e c t s  inc l ude eag l e s , 
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osp reys , king f is hers , and o ther f i sh-eat ing b irds ; bears ; and 
wat er-as soc iated mammal s  such as mink , b eave r ,  and r ive r o t te rs . 
However , al l pro j e c ted changes in amb ient a i r  qua l i ty f o r  the Pac i f i c  
No rthwe s t  and Inland Southwe s t  are s o  smal l that changes in e f f e c t s  on 
vege tat ion and wi l d l i f e  of air p o l lut ion would  be  neg l igib l e  ( s ee  4 . 3 . 2 ) .  

S tudies  of  threatened and endangered s p e c i e s  af f e c ted by coal-f i red 
p lant s  in Cal ifornia and the I SW inc l ude analyses  o f  the the ba l d  eag l e , 
the Amer i can peregr ine f a l con , the b lack-f ooted  f e r re t , the humpback 
chub , and the Co l o rado s quaw f i s h .  Dvorak et a l . ( 1 9 78 ) , and Dvo rak and 
Pentacost  ( 1 9 7 7 ) c i t e  mod e l ing s tudi e s  to s ugg e s t  that t race e l ement s  may 
have relat ive ly l i t t l e  impact  on t e r re s t r ial  o rgani sms and the i r  
communi t i e s , provided that the power p l ant s  mee t  New Source P e r f o rmance  
Standards (NSPS ) f o r  par t i culates , and provided that tal l s tacks are  us ed . 

Of the primary gaseous p o l lutan t s , S02 i s  l ikely  t o  have the grea t e s t 
impac t  on t erres t r i a l  e c osys tems , par t i cularly on vege tat ion . Gas e s  such 
as S02 and N02 can damage p lants by des t roying a l l  o r  par t  o f  the i r  
f o l iage , reduc ing vege ta t ion b i omas s  and s p e c i e s  d iver s i ty ,  o r  damaging 
reproduc t ive ab i l i ty ( Go rdon and Tourangeau , 1 9 74 ) .  I t  has been 
d e t e rmined that the proposed a l t e rnat ive s wi l l  produce no s igni f i cant 
change in air qual ity  and there f ore w i l l  have no e f f e c t  on threat ened and 
endangered s p e c ies . 

Acid  depos i t ion may a l s o  a f f e c t  te rres t r ia l  environments and w i l d l i f e . 
The impac t s  o f  a c i d  depos i t ion are reviewed in Dvorak e t  al . ( 1 9 7 8 ) ,  Gage 
( 1 9 80 ) ,  Pete rson and Adl e r ( 1 9 8 2 ) ,  and Newmann ( 1 980 ) .  The primary 
geographic  area of con c e rn f o r  wi l d l i f e  is the S i er ra Nevada o f  
Cal i f o rnia , where acid  depo s i t ion may resul t i n  s ub s tan t ia l  s p e c i e s  
shif t s . Bark bee t l e  at tacks i n  ponderosa p ine f o r e s t s , f o r  examp l e , are 
more prevalent  and deva s t a t ing when trees are injured by oxidant s  ( Wood , 
1 9 7 3 ) .  Par t s  of  Arizona , New Mexi co , Was hing ton , Oregon , and I daho may 
a l s o  be  s ub j e c t  t o  acid  depos i t ion . S teep  s lopes  w i t h  thin , ro cky s o i l s , 
and r ipar ian hab i t a t s  are par t i cularly vulne rab l e  l o cat ions ( P e t e rs on and 
Adl e r , 1 98 2 ) .  

Ac i d i f i ca t i on o f  lakes and s t reams may change the compo s i t ion and 
s t ruc ture of aqua t i c  vege tat ion , af f e c t ing r i parian w i l d l i f e , 
part i cular ly amphib ians . Acid  depo s i t ion has b een s hown to  produc e 
changes  in s o i l  pH and wa t e r  chemi s t ry to  such a degree that  a qua t i c  and 
terres t rial producers  have dras t i ca l l y  d e c l ined , resul t ing in s ub s e quent 
l o s s  of pr imary and s e c ondary consume r s  ( Gage , 1 980 ) .  

Be caus e terres t r ial  ver t eb rates  are p ro t e c t ed by f eathers , fur , o r  
s cales , the d i r e c t  e f f e c t s  o f  ac i d  depo s i t i on a r e  minimal . Acute d i r e c t  
e f f e c t s  o n  animal s  a r e  res t r i c ted  to  areas very near point  s ources  o f  t he 
acidi fying a i r  p o l l utan t s . Such e f f e c t s  as i r r i ta t ion o f  eyes o r  
r e s p i ratory t ra c t  ( Newmann , 1 980 ) can l ead to  emigra t i on ,  abnormal 
behavior , or  reduc t i ons in inter- and intra-spe c i f i c  compe t i t ivenes s  
( Ch i lgren , 1 9 78 ) .  According t o  Tab l e  4 . 3 . 14 . , a c i d  d i s p o s i ton due t o  
changes in p lant operat ions woul d  b e  smal l and a f f e c t s  t o  wi l d l i f e  and 
vegetation would b e  neg l ig ib l e . 
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Chemicals  added to  c o o l ing-towe r  waters to  prevent corros ion in the p ipes 
can be r e l eased  with d r i f t ing vapor f rom cool ing towers , and may be 
depos i t e d  on the ground nearby . Trace amounts of  heavy me ta l s , inc lud ing 
arsenic , cadmium , l ead , chromium , and me rcury , have a l s o  been found in 
tower d r if t . Sal t  dri f t  f rom p lants coo l ing with o c ean wa ter  may lead to 
vege tat ion s h i f t s  where sal t-into l e rant s p e c ies  are prevalent ( BSAI , 
1 98 2 ) .  

Impa c t s  of d ive rt ing wa t e r  f o r  us e in coal p lants  depends on the source 
of  the wat er , par t i cularly if  d ive r ted f rom surface drainages .  There may 
be s ome reduc t ion in the amount of  ripar ian vege tat ion , a shi f t  in 
compos i t ion to l e s s  mo i s ture-dependent s pe c ie s , and a reduc t ion in the 
hab itat value to  wi l d l ife . Thi s  would be of greates t concern in arid 
environments . 

Where s p i l l s  o r  seepage f rom coal p l ant was t e  s to rage ponds contaminate  
soil  o r  groundwater , vegetation may accumulate toxins and pas s  them on to  
herbivores . Dvorak et  al . ( 1 9 78 ) d i s cus s the adve r s e  e f f e c t s  of  unl ined 
ash and was te-d i sposal  s i tes on groundwa t e r  and t e rr e s t rial  food chains . 
Leaching f rom l ined s it e s  i s  negl ig ible  ( Soho l t  e t  al . ,  1 9 8 1 ) .  The 
Resource  Cons e rvat ion and Recovery Ac t f orb ids p lac ing was te s torage 
fac i l i t ies  in environmental ly  sens i t ive areas ( e . g . , we t lands ) ,  in 
c r i t i cal  hab i tat  f o r  endangered s pe c ies , in se ismical ly act ive areas , o r  
within recharge z one s of  s o l e-source aqui fers  ( Soho l t  e t  al . ,  1 9 8 1 ) .  
Was te-hand l ing fac i l i t i e s  canno t d i s charge po l lutants  into surface waters  
in vio lat ion of  the re qui rements of the Na t ional P o l l u t ion D i s c harge 
E l iminat ion Sys tem es tab l ished through the C lean Wa t e r  Ac t .  Therefore , 
only a c c i dental s p i l l s  o r  poorly operated fac i l i t ie s  are l ike ly  to affect  
vege tarion and wi l d l i f e . 

Disposal  ponds may a t t ract  waterb i rds , e s p e c ia l ly i f  there are nearby 
sources  of  food . B irds us ing these ponds f o r  re s t ing and f eed ing can 
inges t  p o t en t ia l ly toxic par t i c l e s  or  s lag . Surface-feeding wa te rfowl 
are mos t  vulne rab l e  to  inge s t ing s lag , whi c h  may c ontain bene f i c ial as 
we l l  as d e t r imental t race me tal s .  B irds may a l s o  c o l l ide with 
t ransmi s s ion towe r s  and l ine s s i tuated c lo s e  to  the ponds . The re wi l l  be 
a s l ight change in the amount of  ash depo s i ted into d i sposal ponds as a 
resul t of  this  proj e c t .  ( Further d i s cus s ion of  s o l id was te  d i sposal  i s  
d i s cus sed  in Tab l e  4 . 3 . 1 5 . )  

O i l -Fired Power P lant E f f e c ts . Mos t  o i l -f i red powe r p lant s  in the s tudy 
area are located  in coas tal or es tuarine environments , both impor tan t  
hab i tat type s f o r  f i s h  and wil d l ife . Whi l e  terre s t r ial  a c c idents f rom 
o i l  t ransport  may have only local ized  impa c t s  on the s o i l  and surrounding 
vege tat ion and environment ,  spi l l s  near t idal marshes , t ide f lats , or 
r iparian areas can have direct  and ind i re c t  e f f e c t s  on vege tat ion and 
wi l d l i f e  throughout the area of the s p i l l .  Short- and l ong-term e f f e c t s  
of  o i l  s pi l l s  o n  w i l d l i f e  are d i s cussed b y  Gar c ia e t  al . ( 1 983 ) ,  the 
Nat ional Re s earch Counc i l  ( 1 980 ) ,  and Dieter  ( 1 9 76 ) ,  among o thers . 
Albers ( 1 9 7 9 ) and Lind s tedt-S i lva ( 1 9 7 9 )  de s c r ibe impa c t s  as s o c iated with 
oil  s p i l l  c l eanup operat ions , whi c h  may be as harmful to  w i l d l ife  as  the 
s p i l l  i t s e l f , depending upon the d i s posal  agents  used . 

4 . 3 . 4-4 



Air po l lutan t s  emi t ted  by o i l  o r  gas p lant s  a f f e c t  wi l d l i f e  and the i r  
hab i tat  much a s  those emi t ted b y  coal  plant s , b u t  the magni tude of  the s e  
impa c t s  are much  sma l l e r  i n  mos t  case s , becaus e of  the lower l evel  o f  
emis s ions f rom o i l /gas p l an t s . E f f e c t s  o n  vegetation and wi l d l i f e  
r e l a t e d  to a i r  qua l i ty f rom change s in ope rat ion of  o i l /gas p lant s  are 
neg l ig i b l e  s ince the p r o j e c ted amb ient air qual i ty d i f f e rence s  ( s e e  
4 . 3 . 3 )  are s o  smal l .  

BPA ' s  original reque s t  f o r  threatened and endangered s p e c i e s  f rom U . S .  
Fish and Wi l d l ife  S e rv i c e  ( USFWS ) l i s te d  nine gas - and o i l-f i red  plan t s , 
ident i f ied through individual  p l an t  mode l ing , tha t exhib i ted change s  
potent ial ly exceeding the No Ac t ion a l t e rna t ive . Howeve r , the s tudy 
mod e l  p roved to be inc ompa tible  with  the ove ra l l  sys tems mod e l ing for  the 
E I S . O i l - and gas -f i red  p lants were cons e quen t l y  grouped by a i r  qua l i ty 
bas ins f o r  a compa t i b l e  analys i s . The f ina l s tudy indi cated  that air  
po l lut ion would  be  reduced  s l ight l y  in Ca l i f orn i a  b e cause less  gas and 
o i l  would  be used . 

The USFWS in Cal if ornia iden t i f ied hab i tat  mod i f i ca t ion , air  qua l i ty ,  and 
o i l  s p i l l s  as primary concerns a s s o c iated with  o i l - and gas-f i red p lant s  
i n  Cal i f ornia . Any inc reases  i n  a i r  po l lut ion and o i l  s p i l l s  could 
poten t ia l ly a f f e c t  the variety  of threatened and endangered s p e c i e s  that 
oc cur in the area of  the power p l an t s . 

The s e  p lants  are capab l e  of burning e i the r natural gas or  o i l . In  re cent 
years , they have used natural gas mos t  of  the t ime . The E I S  conc l udes  
that the  poten t ial  for  gas s p i l l s  is  neg l igib l e . S ince  IDU Act ion 
a l t e rna t ives gene ral ly reduce o i l - and gas-p lant operat ion in Cal i fornia , 
the poten t ial  f o r  o i l  and gas s p i l ls i s  no higher than that f o r  the No 
Ac t ion a l te rnat ive . 

S ince no cons t ruc t ion i s  planned and s ince p lant s  w i l l cont inue to  
operate wi thin des ign l imi t s , with  ins ign i f i can t changes in a i r  qua l i ty 
and l i t t l e  l ikel ihood of o i l  s p i l l s , no impa c t s  on threatened and 
endangered s pe c ie s , o t he r  s p e c i e s , or the i r  hab i tat  are expe c ted . 

Nuc l ear P lant Ope ra t i ons . E f f e c t s  f rom nuc l ear  power p lant s  de pend on 
the plan t ' s  location and c o o l ing sys tem us ed . Nuc l ear plant s  produce 
radioa c t ive was te , radioa c t ive emi s s ions , was t e  hea t , and chemical  
res idua l s  f rom the c o o l ing water  sys tem . The impa c t  of  nuc l ear power 
p l an t s  on terre s trial  vege tat ion i s  mos t  l ikely to  o c cur through the 
depo s i t ion of d r i f t ing s team that i s  re l eased f rom c o o l ing t owers . Thi s  
d r i f t ing s t eam can damage nearby vege tat ion , e s pe c ial ly i f  s a l t wat e r  i s  
us ed f o r  cool ing . Imp roved eng ineer ing des ign can con t r o l  the prob l em 
through the use of baf f l e s  or d r i f t e l imina tors , whi c h  reduce the amount 
of wat e r  drop l e t s  in the a i r  s t ream . 

Thermal d i s c harges f rom once-through cool ing sys tems near e s tuaries  could 
af fe c t  terre s t rial  w i l d l i f e  and vege ta t i on through a change in 
d i s tr ibut ion of  s ome mar ine f ish . Was t e  heat r e l eased  in o ther areas 
does not appear to  a f f e c t  w i l d l i f e  o r  vegetat ion . 

(VS6-PG-18 2 I Z ) 
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4 . 4  NEW RESOURCES 

OVERV IEW AND S UMMARY 

Thi s  sec t ion desc r ib e s  the potent ial e f f e c t s  of  In t e r t ie dec i s ions on the 
deve lopment o f  new resource s  in the Pac i f i c  Nor thwe s t ,  Ca l if o rnia and the 
Inland Southwes t .  New resource  deve l o pment in Canada would no t be 
affec ted , as suming Canada rece ive s no f i rm ac c e s s  to  the In t e r t i e . 

Firs t , a quant i ta t ive analys i s  of  the e f f e c t s  of  the propos e d  ac t ions and 
thei r  a l t e rnat ives  on new resource deve l opment in the No rthwe s t  i s  
pres ented . Thi s  i s  f o l lowed b y  a qua l i ta t ive analys i s  o f  the exp e c t ed 
impac t s  on resource  deve lopment in Cal if o rnia and the Inland Southwes t .  

Genera l ly s p eaking , the l ib era l gran t ing of  f i rm a c c e s s  to  the Inte r t i e  
woul d  encourage e s tab l i shmen t of  new f i rm contrac t s  whi c h ,  i n  turn , 
encourage re s ourc e  deve l opment in the Northwe s t  and al low res ource 
deferra l s  in Cal i fornia and the Inland Southwe s t . The amount of  e f f e c t  
and types  o f  resource s  deve loped depend on the nature o f  a s s umed f irm 
contrac t s . The s iz e  of the Inter t i e  ( independent of po t en t ial  new 
contrac t s )  has l it t l e  impac t on r e s ourc e  deve l o pment . New r e s ourc e 
deve lopment i s  dependent upon new contrac tua l  arrangement s . 
Capaci ty/energy exchange contra c t s  t end to  s low resource deve lopment In 
a l l  regions , whi l e  powe r sales f rom the Nor thwe s t  tend to  inc rease 
Nor thwes t  res ource  deve lopment , but  s l ow resour c e  deve l opment in the 
Inland Southwe s t  and Cal i fornia . S cenarios  in which  ut i l i t i e s  o ther than 
BPA bear maj o r  respons ib i l i ty for  resour c e  deve l o pment emphas i z e  the 
cons t ruc t ion of  coal and hydro p lant s  in contra s t  to  nuc l ear  fac i l i t ie s . 

4 . 4 . 1  METHOD OF ANALYS I S  

For the quan t i tat ive analys i s  of  Pac i f i c  Nor thwe s t  resource deve l opment , 
BPA ' s  Leas t Cos t Mix Mod e l  ( LCMM ) was run f o r  each o f  s everal con t rac t 
conf igurat ions , a s s uming f ir s t  Exi s t ing , and then Maximum , Inte r t i e  
capac i ty .  Thi s  me thod resulted  in the produc t ion of  a var i e ty of  new 
resource portfo l io s , depending on the amount of  l oad to  be s e rved by 
Nor thwe s t  res ources and the types of r e s ource s  as sumed avai lab l e  f o r  
deve lopment ( i . e . , Federal versus non-Federa l ) .  

The analys i s  of the e f f e c t s  of I n t e r t i e  d e c i s ions on the deve l o pmen t o f  
new resource s  i s  o rgan i z e d  s omewhat d i f f e rently  than the ana l y s e s  
presented e l s ewhere  in this  chap t e r . T h i s  d i f f e rence i s  n e c e s sary in 
order to  take accoun t of  the fac t that the a c c e s s  propos ed under the lAP 
f o r  new res ource s  is more  res t r i c t ive than ac c e s s  f o r  exis t ing 
resour c e s . New r e s ourc e s  may gain a c c e s s  only i f  they are needed to  
sus tain a contra c t  o rigina l ly e s tab l i shed on the bas i s  of  an exi s t ing 
resource surpl us . Unre s tr i c ted Ac c e s s  f o r  f i rm s a l e s  was mod e l ed as an 
a l t e rnat ive to the Proposed Ac c e s s  condi t i on only f o r  the new resour c e s  
analys i s . The Unr e s t r i c t e d  Ac c e s s  cond i t ion was mode l ed by assuming 
Pac i f i c  Nor thwe s t  r e s ources  could be bui l t  to  mee t an addi t ional 2 , 000 MW 
of  f i rm s a l e s  to  Cal if ornia . 
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The e f f e c t  o f  I n t e r t i e  capac i ty on new resour c e  development was evaluat ed 
at both the Exis t ing and Maximum capac ity  l evels .  The e f f e c t  of f o rmula 
al locat ion on new res our c e s  was not evaluated s ince  it woulrl no t be 
expected  to have an e f f e c t  becaus e i t  woul d  not be economic to  bui l d  new 
resource s  f o r  the purpos e  of making nonf i rm sales . 

Contract cond it ions were f e l t  to  be the mos t s igni f i cant fac tor  
inf luenc ing new  r e s ourc e  deve l opmen t . The analys is  considered the 
e f f e c t s  of the Exis t ing Cont rac t s , Federal Marke t ing and As s ured De l ivery 
cond i t ions . Thes e  cond i t ions were  eva luated at  both Exis t ing and Maximum 
capac i ty . In  add i t ion , three var iat ions of the As sured De l ivery case 
were ana lyz e d . As s ured De l ivery A l ternat ive #1  inc luded inc reas ed  
l ong-term powe r s a l e s  and s easonal exchanges with a dec rease in  
capac i ty / energy exchanges . In  As sured De l ivery A l t e rnat ive #2 , the 
remainder of  the capac i ty / energy exchanges  was replac ed by s easonal power 
exchanges , with everything e l s e  remaining as in A l t e rnat ive #1 . As sured 
Del ivery Al t e rnat ive #3 was an intermed iate  case be tween A l t e rnatives #1 
and # 2 .  Fina l ly , a contrac t conf igurat ion inc luding a large ( 1 , 350  MW )  
Firm Displacement ( FD )  power s a l e  replaced the capac i ty / energy exchange s  
i n  the orig inal A s s ured De l ivery conf igurat ion . Al l of  the s e  var i a t ions 
on As s ured De l ivery , as we l l  as the Exis t ing Contrac ts , Federal Market ing 
and Original As sured De l ive ry contract conf igurat ions , we re mode l e d  at  
Maximum capac i ty . Tab l e  4 . 4 . 1  s ummarizes  the  cas es  analyz e d . Data on  
new  res ource e f f e c t s  are presented  by  res our c e  type ( cons e rvat ion , 
nuc l ear , coa l , hydro and t o tal ) f o r  each of  the four s tudy years ( 1 988 , 
1 9 9 3 , 1 998 , and 2003 ) f o r  tho s e  cases  invo lving Exis t ing capac i ty .  For 
the Maximum capa c i ty cas e s , only the years 1 99 3 , 1 998  and 2003 are 
presented , s ince I n t e r t i e  upgrades  would  not  oc cur unt i l  a f t e r  1 988 . 

Tab l e  4 . 4 . 1  

SUMMARY OF ANALYSES FOR NEW RESOURCE IMPACTS 

Exi s t ing Contrac ts  

Federal Marke t ing 

As s ured Del ivery 

1 35 0  MW Firm D i s p lacement Sale  
(wi thout Federal  back-up ) 

A l t e rnat ive #1  

Al ternat ive #2  

Al t ernat ive #3 

Unre s t r i c ted  A c c e s s  
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Exis t ing 
Capa c i ty DC Upgrade 

x 

x 

x 

x x 

x 

Maximum 
Capac i ty 

x 

x 

x 

x 

x 

x 

x 



The resource s tack us ed  f o r  the F inal E I S  analys e s  d i f f ers  in s ome 
respe c t s  f r om that inc luded in BPA ' s  1 9 8 7  Resource S t rategy . The 
1 9 8 7  Resource S t rategy resource  s tack was no t revised  f o r  the 
1 98 8  Resource Program .  The 1 9 8 7  Resource  S t rategy s tack contains 924 MW 
o f  generat ing resources ( cons is t ing o f  1 24 MW o f  hydro resour c e s , 200 MW 
o f  imports , and 6 0 0  MW o f  combus t ion turbines ) and a potent ial  f o r  
1 , 3 9 2  ave rage MW o f  n e w  cons e rvat ion ( exc luding the Mo d e l  C ons e rvat i on 
S tandards ) achievab l e  b e tween 1 988 and 2005 , a l l  of  which is more 
c o s t -e f f e c t ive than WNP-l and WNP-3 . The resource  s tack us ed  f o r  the 
Final E I S  analys es  exc luded new combus t i on turb ines be caus e they are only 
cos t-ef f e c t ive as a base  res ource in a s c enario in wh ich they are  us e d  
f o r  f i rming nonf irm energy , i . e . , us ing a comb inat ion o f  nonf i rm ene rgy , 
when avai lab le , and operat ion o f  combus t ion turb ines when nonf i rm energy 
is  no t avai lab l e  to  me e t  a f i rm l oad . Had large amounts o f  combus t i on 
turb ine s been us ed  in the resource  s tack f o r  the I DU analyses  us ing SAM , 
i t  woul d have been d i f f i cul t t o  d i s c e rn f rom the analyses  e f f e c t s  
resul t ing f rom changes  i n  In t e r t ie s ize , f o rmul a  a l l o cat ion , and contra c t  
cond i t ions f rom tho s e  e f f e c t s  a t t r ibutab l e  t o  f i rming nonf i rm ene rgy . In  
the Final E I S  analys e s , impo rts  we re us ed  in the mo d e l ing as resources  to  
make up de f i c i t s  for  sho r t  p e r iods  prior  t o  add i t ion o f  large resour c e s ; 
l ong-term us e o f  imports  as a resource , as inc luded in the 1 98 7  Resource 
S t ra tegy res our ce  s tack , was no t u t i l i z e d  in the E I S  anal ys e s . The F inal 
IDU analyses  a l s o  as sumed a lowe r overa l l  rate  of ramping in c o s t 
e f f e c t ive c onservat i on than that deemed achi evab l e  i n  the 1 9 8 7  Resource 
S t rategy . In  the Fina l  E I S  analys es , a to tal  o f  8 15 MW o f  cons erva t ion 
was brought on through the end year of the analy s i s , 200 6 . 

The d i f f e rences in the resource s tack woul d no t sub s tant ive ly a f f e c t  the 
overa l l  conc lus i ons c onc ern ing the mark e t ing of power , the ava i l ab i l i ty 
o f  power to  var ious marke ts , or  the environmental  e f f e c t s  des c r ib e d  In 
part s  4 . 1  through 4 . 3  of thi s Chap t e r .  Howeve r , there  may be s ome 
sho r t-term e f f e c ts in s ome years , p r incipa l l y  b e caus e i f  the 1 9 8 7  
Resour ce  S t rategy res our ce  s tack had been used , WNP-l and WNP-3 would  
have been d elayed . WNP-3 would have come on l ine l a t e r  in  the  period  
cove red by th e  analyses , and WNP-l  may have been de layed t o  b eyond 2006 . 
S ince  WNP -l and WNP -3 are  large resour ces , def i c i ts , wh ich  the SAM cove r s  
by imports , may oc cur i n  the mo d e l  prior t o  when the s e  l arge resources  
c ome on  l ine , and surp lus e s  may o c cur f o r  a sho r t  t ime thereaf ter . W i th 
the 1 9 8 7  Resource S t rategy r e s our ce  s tack , cons e rva t i on and sma l l e r  
r e s our ces  woul d have d e layed WNP- l  and WNP-3 , and such "bumps "  i n  the 
load / r e s ource  balance  would have o c curred  in later  years o f  the 
analys es . S ince data we re repo r t e d  e l s ewhe re  in this  E I S  only f o r  
s e l e c t e d  years , s ome o f  the apparent large inc reases  i n  nuc l ear p lant 
operat ion and compensat ing reduc t ions in opera t ion o f  o ther type s o f  
gene ration f o r  1 9 98  and 2003 would no t have been observe d .  

The qual i tat ive ana lys i s  o f  resource  deve lopment in Cal i f o rnia  cons i s t e d  
o f  a review o f  pub l ished p l anning do cumen ts  of  C a l i f o rnia ut i l i t i e s , 
inc lud ing Common Fore cas t ing Metho do l ogy V I  submit tal s t o  the Cal i f o rnia 
Ene rgy C ommis s ion , to  d e t e rmine the extent to  whi ch the ut i l i t ies  p l anned  
to  r e l y  on Pac i f i c  Nor thwes t power supp l ies . The s e  p l ans were eva lua t e d  
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with respe c t  to the po t ent ial e f f e c t s  of al ternat ive l eve l s  of  I n t e r t i e  
s a l e s  and al t e rna tive type s o f  contrac ts . Corres pond ing ana l y s e s  were 
done for the Inland Southwe s t  and B r i t ish  Columb ia .  

4 . 4 . 2  RESOURCE DEVELOPMENT I N  THE PAC I F I C  NORTHWEST 

Inter tie  capa c i ty had virtual ly no e f f e c t  on the deve lopment of new 
resource s  in the No rthwe s t , regard l e s s  of con t ra c t  conf igurat ion f o r  the 
Exi s t ing , Federal Marke t ing and A s s ured De l ivery contrac t s . The se  
comparisons are  d i s p layed in  Tab l e  4 . 4 . 2  and Figure 4 . 4 . 1 .  

Data per taining to  the e f f e c t  of con t ract  conf igura t i ons , g iven Maximum 
capac i ty , are d i s played in Tab l e  4 . 4 . 3 .  New resources in the No rthwe s t  
increase throughout the s t udy period  in al l case s . The presence of  
capacity/energy and s eas onal exchange s  in the  Federal Marke t ing case  
produc e s  a l ower need  for  Northwe s t  new res ource s  than i s  the  case f o r  
Exi s t ing Con t rac t s . The oppo rtun i ty f o r  t h e  No r t hwes t  to exchange 
capac i t y  for ene rgy and summe r capac i t y  for win t e r  capac i ty al l ows 
deferra l  of  o therwise  needed new res ources . The Ass ured De l ive ry case  
resul t s  in modes t  inc rease s  in  the  need  f o r  new r e s ourc es  in 1 9 98 and 
2003 relat ive to the Exi s t ing Con t ra c t s  case . S ub s tan t ia l  inc rease s  in 
the need for new resources o c c ur for Assured Del ive ry A l t e rna t ives #1  and 
#2 . Thi s  i s  due to removing the capac i ty /ene rgy exchanges  and inc luding 
power sa l e s  wi th higher l oad fac tors . An even larger inc rease in the 
need for new resource s  is present  for the 1 , 350  MW FD conf igura t ion 
because this l ong term power s a l e  would  rep lace contra c t s  assumed to 
conve r t  to exchanges .  By far the larges t  inc rease in the need for new 
Nor thwe s t  resources  oc curs in the Unre s t r i c t ed Ac c e s s  case . 

The Unre s t r i c ted  Ac c e s s  case woul d  not  have any no t i c eab l e  e f f e c t s  in 
B r i t i s h  C o l umb ia , s ince BC Hydro ' s  a c c e s s  to  the Ca l i fo rnia o r  Pac i f i c  
Northwe s t  marke t s  would no t change sub s tan t ial ly . Howeve r ,  i t  i s  
p o s s i b l e  that inc reased l evel s  of  f i rm con t rac t s a l e s  b y  Northwe s t  
uti l i t ie s  could r educ e  the amount o f  Int e r t ie ava i lab l e  f o r  nonf i rm s a l e s  
f rom B C  Hydro . 

In  add i t ion t o  the sub s tan t ial variat ion in the amoun t s  of  new res ourc e s  
requi red under  t h e  contra c t  conf igurat ions , there were s ign i f ican t  
d i f f e rences  i n  the types of resources tha t  woul d  be deve l oped .  I n  the 
Exi s t ing Contrac t s  cas e ,  resource  needs are me t prima r i ly with 
conservat i on and , to a muc h sma l l e r  exten t , hydro , unt i l  l a t e  in the 
s tudy period when subs tan t ial  amounts  of nuc l ear gene ration would be 
brought onl ine . A s imi lar pat t e rn exi s t s  for the Federal Marke t ing and 
Assured Del ivery cas e s  with  Federal Marke t ing r e qu i ring s omewhat l e s s  and 
Assured Del ivery s omewhat more nuc l ear capac i ty than the Exis t ing 
contra c t s  case . Assured De l ivery A l t e rnat ive #1  requi res  a s igni f i cant 
addi t ional amount of nuc lear generat ion b eyond the o r ig inal As sured 
De l ivery case l a t e r  in the s tudy period , with Al t e rnat ive #2 requir ing 
s t i l l  mo re nuc lear capac i ty . In fac t , the nuc lear capac i ty r e quired f o r  
Al ternat ive #2 i s  the larges t  o f  t h e  nuc lear capac i ty requi rements  of any 
of the cases  analyzed . 
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Yea r/Con t ra c t  Ogt i o n 

1 988 
E x i s t i n g C o n t ra c t s  
F e d e ral  Ma r k e t i n g  
A s s u r e d  D e l i v e r y  

1 993 
E x i s t i ng  C o n t r a c t s  

� F e d e ral  Ma r k e t i n g  
� A s s u red  D e l i v e ry I 
()1 

1 998 
E x i s t i n g  C o n t r a c t s  
F e d e ral  Ma r k e t i n g 
A s s u red D e l i v e ry 

2 0 0 3  
E x i s t i n g  Co n t ra c t s  
F e d e ral  Ma r k e t i n g 

A s s u re d  D e l i v e ry 

( V S6-WP-PGC- 1 342 I ) 

Tabl e 4 . 4 . 2  

I MPACT O F  I N T E R T I E  CAPA C I TY AND F I RM MARK E T I NG O N  NEW R E SO U R C E  D EV E LO PMENT 
( aMW ) 

R�so\J r�� T�g� 

C o n s e rvat i o n N u c l e a r  Coal  W i  nd  H y d ro T o t a l  

I nt e r t i e  C agac i t� I n t e rt i e  Cagac i t� I n te rt i e  Cagac i t� I n tert i e  Cagac i ty I n tert i e  Cagac i ty I n te rt i e C agac i tv 
E x i s t i ng Max i mum 

5 5 
0 0 
0 0 

1 5 7 1 5 7 

0 0 
0 0 

378 382 

0 0 
6 6 

646 646 

0 0 
+ 1 7  +8 

Ex i s t i nq Max i mu m  Ex i s t i nq Max i mum 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 2 9 1 2 5 0 0 

-85 -85 0 0 

+ 1 2 5  + 1 2 5 0 0 

1 0 1 4  1 0 0 4  0 0 

-85 -8 5 0 0 

+ 1 1 4 + 1 23 0 0 

E x i s t i n q  Max i mum Ex i s t i n q  Max i mum Ex i s t i n q Max i mum 

0 0 0 0 5 5 
0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 39 39 1 96 1 96 
0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 1 24 1 24 6 3 1  6 3 1  

0 0 0 0 -8 5 -85 

0 0 0 0 + 1 3 1  + 1 3 1  

0 0 1 2 4 1 24 1 7 8 4  1 784 

0 0 0 0 -85 -85 

0 0 0 0 + 1 3 1  + 1 3 1  



F i g u r e  4 . 4 . 1 
I mp a c t s  o f  D i f f e r e n t  Se t s  o f  Lo n g -Te r m  
C o n t r a c t s  o n  Ne w Re s o u r c e  De v e l o p m e n t  

a M W 

4 0 0 0  

3 5 0 0  

3 0 0 0  

2 5 0 0  

� 
� 2 0 0 0  I 
0) 

1 5 0 0  

1 0 0 0  

5 0 0  

o 1 /1 1 / / /1 1 /  /1 1/ I / I r /1 v j / r /J 1 / / L_'-_LL_ 

EC AD #3 FD U A  

* 1 9 8 8  e f f e c t s  t o o  
s m a l l  t o  b e  
i l l u s t r a t e d  

1 9 9 3  

E C  A D  # 3  FD U A  

1 9 9 8  

E C = E x i s t i n g  Co n t r a c t s  

AD=A s s u r e d  D e l i v e r y  

#3=A l t e r n a t i v e  #3 

EC AD # 3  FD UA 

2 0 0 3  

FD = 1 350 F e d . Mk t g . S a l e  

U A = U n r e s t r i c t e d  A c c e s s  

W i n d  

� H Y d r O  

� c o a l  

� N u c l e a r  

E2j C o n s e r v a t  i o n  



Tab le  4 . 4 . 3  

IMPACTS OF LONG-TERM F I RM CONTRACTS CONFI GURATI ONS 
ON NEW RESOURCE DEVELOPMENT 1 /  

( aMW ) 2:.1 

Con s e rvat ion Nuc lear Coal Wind Hydro To tal 

1 9 9 3  

Exis t ing Cont rac t s  1 5 7  0 0 0 3 9  1 9 6  
Federal Marke t ing 0 0 0 0 0 0 
Assured Del ivery 0 0 0 0 0 0 
Alternat ive #1 +9 0 0 0 + 1 2  +21 
Alternat ive #2 + 1 2  + 1 5  0 0 +66  +93 
A l ternat ive #3 +10  0 0 0 +14 +24 
l 350 MW FD Sale +46 0 0 +20 + 1 8 9  +255 
Unre s t r i c ted Acc e s s  + 3 7  0 0 0 0 +37  

1 9 98  

Exi s t ing Contra c t s  3 8 2  1 25 0 0 1 24 6 3 1  
Federal Marke t ing 0 -85 0 0 0 -85 
Assured De l ivery +6 +125  0 0 0 + 1 3 1  
Al ternat ive #1 +36 +394 0 0 0 +430 
Al ternat ive #2 +4 7 +46 3  0 0 +43 +55 3  
A l t e rnat ive #3 +4 1 +56 8  0 0 0 +609 
l350 MW FD Sale +99 -125  +648 +20 +315  +95 7 
Unres tric ted Ac c e s s  + 9 0  - 1 25 +1 , 35 3  0 +224 +1 , 542 

2003 

Exis t ing Cont rac t s  6 5 6  1 004 0 0 1 24 1 784 
Federal Marke t ing 0 -85 0 0 0 -85 
As sured Del ivery +8 + 1 2 3  0 0 0 + l 3 l  
A l ternat ive #1 +5 2 +378  0 0 0 +430 
Alternat ive #2 +63  +44 7 0 0 +43 +553  
Al ternat ive #3  +5 9 +426 0 0 0 +485 
l350  MW FD Sale +1 14  -1 , 004 +1 5 l 3  +20 +3 1 5  +958  
Unre s t r ic ted Ac c e s s  + 1 0 4  -1 , 004 +2 , 8 1 8  0 +224 +2 , 142 

11 As sumes Maximum capac i t y  except for  Al ternat ive #1 whi c h  was no t run at 
Maximum capac i ty .  Exi s t ing capac i ty was us ed f o r  the A l te rnat ive ill 
resul t s . Intert ie s iz e  has l i t t l e  e f f e c t  on the resul t s  of  these 
analyses , however .  

2:.1 The resul t s  shown f o r  Exis t ing Cont rac t s  ind icate  the amount o f  new 
resource deve lopment expected  to oc cur be tween 1 988 and each s tudy 
year . Fo r a l l  other opt ions , the resul t s  indicate  the d i f f erence 
between new resource deve l o pment  pro j e c ted under each opt i on ver sus 
that pro j e cted  f o r  the Exi s t ing Con t ra c t s  o p t i ons . 

4 . 4-7  



The FD and Unre s t r i c ted  Acc e s s  case s  produce a s omewhat d i f f e rent new 
resource conf igurat ion . The mos t  obvious d i f ference f rom the o the r cas es  
i s  tha t the s e  lat t e r  two cas e s  bring on  large amounts  of  coal and , to a 
l e s s e r  degree , hydro , ra ther  than nuc lear , to mee t  future loads . This 
forecas ted pat tern of  resourc e  deve lopment  is  due to  the a s s ump t ion that 
WNP-I  and WNP-3 would b e  comp l e ted only i f  needed to  s e rve BPA ' s  
Northwe s t  l oads . The FD a l t e rnat ive as sumes  that BPA woul d  not deve lop  
resources  to  support  a f i rm d is pl ac ement sal e b eyond the  life  of  i t s  
current surplus . This  i s  a l s o  t rue f o r  a l l  o the r non-Fede ral s a l e s  
rece iving assured de l ive ry under the propos e d  lAP . 

Surplus power f rom the No r thwe s t  is  current l y  s o l d  in Cal i f o rnia under 
f i rm contrac t s  and on a " s po t  marke t "  o r  "economy s a l e s "  bas is . The 
imp l i ca t ions of the s e  d i f ferent forms of purchase are s ign i f i cant . I f  a 
ut i l ity  has a f i rm cont rac t t o  purchase  s pe c i f ied  amounts  of powe r at 
s pe c i f ied  t ime s , this contra c t  can b e  t reated as a dependab le  generat ing 
resource for  planning purpose s . Otherwi s e , the purchas ing ut i l i ty nee d s  
to provide s ome s o r t  of  backup to  s po t  purchase s . 

4 . 4 . 3  RESOURCE DEVELOPMENT IN CALI FORNIA AND THE INLAND SOUTHWEST 

Increased Int e r t i e  capac i ty , g iven only e conomy s a l e s , would  be expe c ted 
to have l i t t l e  e f f e c t  on resource deve lopment in Cal i f o rnia  and the 
Inland Southwe s t . Append ix H contains add i t ional informat ion on 
Cal ifornia resour c e  deve l o pment . 

For the Exis t ing Contra c t s  case , future No r thwe s t  s a l e s  to  Cal ifornia 
were al l as sumed to  be  on an e conomy o r  s p o t  marke t bas is f o r  surplus 
above and beyond the exis t ing l ong-term contrac t s . I f  a Cal i forn ia 
ut i l i ty has a f i rm con t rac t to  purchase  s p e c i f ied amounts  of  powe r at 
spe c i f ied t ime s , the contract can be  t reated as a dependab l e  generat ing 
resource f o r  planning purpo s e s . A l t e rnat ive ly , in mos t  cas es , s a l e s  on 
an e c onomy or surplus bas i s  can be  re l ied  upon to temporar i ly d i sp lace 
operat ing resour c e s  only when i t  i s  e conomic  to  do s o . General ly , they 
canno t be  used to def e r  deve lopment  of  new resource s  needed to mee t  f irm 
load . However ,  if mo re e conomy energy could  be  counted on in mo s t  year s , 
Cal ifornia ut i l i t i e s  might be ab l e  to  s e rve l oad w i th a comb inat ion of 
e conomy energy ( when ava i lab l e ) and new o r  refurb i shed o i l  and gas 
p l an t s , to b e  us ed when the Pac i f i c  No rthwe s t  e conomy ene rgy was not 
ava i lab l e . 

A l t hough the operat ing c o s t s  of  these  refurb i shed p lant s  may b e  qui te 
high , the c o s t  savings resul t ing f rom the r e l a t ive ly  low c o s t of  e conomy 
energy in c omb inat ion w i t h  the deferral of  cap i tal  inves tment in bas e l o ad 
p lant s  might exceed the c o s t s  incur red by operat ing the o i l  and gas 
p lant s  when e conomy ene rgy is not availab le f rom the Northwe s t .  However ,  
in general , changes in the amoun t o f  e conomy ene rgy purchases  af f e c t  only 
the operat ion of  a ut i l i t y  sys tem and have l i t t l e  impact  on i t s  p l anned 
f uture resource mix . 

The p r inc ipal genera tion resource o p t i ons f o r  mee t ing Cal i f o rnia ' s  
pro j ec t e d  bas eload needs in the mid- to late- 1 9 90 s  are e i ther QF 
resources ( such as geothermal powe r and therma l ly enhanced o i l  recovery 
cogenerat ion ) or out-of-s tate coal p lant s  ( mo s t l ikely located  in the 
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Inland Southwes t ) . Demand management i s  ano ther viable  a l t e rnat ive to  
p lant add i t ions , but the Cal i f o rnia u t i l i t ie s  have al ready inc l uded 
s ub s tant ial amoun t s  of  cons e rvat ion and load management in the ir  resource  
p lans . 

The pre c i s e  mixture o f  resour c e s  that wi l l  a c t ua l ly be deve l oped depends 
on the e f f ec t s  of  the avo ided-co s t  p r i c ing and u t i l i ty rate po l i c i es  of  
the Cal i f o rn ia Pub l ic U t i l i t ie s  Comm i s s ion , Cal i f o rnia Ene rgy Comm i s s ion 
s i t ing po l i c ies , Federal  tax laws , o i l  and gas p r i ce s , envi ronmental  
regulat ions , and te chno l o g i cal advanceme n t s  ( I PC Repo r t , Append ix C ) .  I n  
t h e  analys is  of the e f f e c t s  of changes in I n t e r t i e  capac i ty o r  a c c e s s  
provis ions for  new res ources  o n  resource deve l o pment in Cal i f ornia , 
out-of-s tate  c oal  p lants  we re us ed  as a proxy f o r  Cal i f o rn ia base l oad 
addi t ions . New Nor t hwe s t  resources  would thus d i s place or d e f e r  one o r  
more of  tho s e  plan t s . 

S everal out-of-state  c oal  plan t s  are l ikely c andidates  to  play the ro l e  
of  gener i c  bas e l oad add i t ions , g iven the i r  current p l anning s tatus and 
ove ral l viab i l i ty .  Fo r s outhern Cal i fornia , Nevada ' s  1 , 5 00 MW Whi t e  P ine 
P ower P l an t  and the 2 , 000  MW New Mexico  Generat ing S tat ion are b o t h  
l ead ing candidates  ( IPC  Repor t ,  Appendix C ) .  Fo r Northern Cal i f o rn ia , 
Nevada ' s  2 , 000  MW We l l s  Energy Park and the Whi t e  P ine Power P lant are 
reasonab l e  p roxies for the out-of-s tate  c oal o p t i on .  Tab l e  4 . 4 . 4 
s ummarizes  a numb e r  of  add i t i onal out-of-s tate expor t  o r  par t ial-exp o r t  
proj e c t s  ( IPC  Repo r t , Append ix C ) .  Any one of t h e  pro j e c t s  ment ioned 
above could provide nearly the ent ire amount of addi t iona l energy 
expec ted  to  be  ava i l ab l e  f rom the Pac i f i c  Nor t hwes t  w i t h  unre s t r i c ted  
f irm acc e s s  f o r  new  resources  to  a ful ly expanded Inte r t i e . 
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Tab l e  4 . 4 . 4  

PROPOSED REGI ONAL EXPORT PROJECTS IN THE INLAND SOUTHWEST 

Expor t  Pro j e c t s  1 1  

New Mexico  Generat ing S ta t ion 
We l l s Ene rgy Park 

S emi-Export P ro j e c ts 2 1 

Har ry Al l en 
Warner Val l ey 
Whi t e  P ine 

I nadve rtent  Expor t  P ro j e c ts 11 

Intermountain Powe r P ro j e c t  3-4 
Springervi l le 2-3 
Cho l la 5 
Coronado 3 
Moon Lake 2 
South P lains S ta t i ons 
P lains Escalating Gene rat ing Stat ion 1-2  
Nixon 2 

1 /  P ro j e c ts be ing planned  p r ima r i l y  f o r  expo r t .  

Numbe r  
o f  Uni t s  

4 
8 

4 
2 
2 

2 
2 
1 
1 
1 
1 
2 

( no t  
avai lab l e )  

To tal  
Capa c i ty 

( MW )  

2 , 000 
2 , 000 

2 , 000 
500 

1 , 5 00 

1 , 500  
700  
350  
350  
3 9 0  
500  
420  

( no t  
availab l e ) 

,!:I P roj e c t s  be ing p l anned par tial ly  for  local  l oad , par t ial ly  f o r  
expor t .  

3 1 P ro j e c t s  be ing planned f o r  l o c a l  l oad , but who s e  output may be 
exported  par tial ly  o r  t o tal ly  i f  load g rowth i s  s l ower than planned . 

Source : Independent Powe r Corpora t ion , "Final Repo r t  on Inter t i e  
Devel o pment and U s e , "  January 1 98 6 . 

(VS6-PG-1822Z  ) 

4 . 4-10  







4 . 5  ECONOMI C  ANALYS I S  

OVERV I EW AND S UMMARY 

The analys i s  in this  s e c t ion used  inf o rmat ion , current at the t ime the 
Final E I S  was be ing prepared , on loads , resources , and cos t s  of ut i l i t ie s  
i n  the Pac i f i c  Northwes t ,  Cal i fo rn ia , and B r i t i s h  Co lumb ia .  The Sys tem 
Analys is  Mode l was used  to examine the e conomic e f f e c t s  of  Int e r t i e  
expans ion , f o rmula a l l ocation for  ac c e s s  to  the Int e r t i e  and l ong-term 
f i rm marke t ing . 

In  this  analys i s , the Wes twide ( Pacif i c  Northwe s t  + Cal if o rnia  + BC 
Hydro ) net bene f i t  of  I n t e r t i e s  repre s ent s the savings of d i s p l a c ing 
Cal i fornia resources w i th economy ene rgy minus Pac i f i c  Nor t hwe s t  and BC 
Hydro produc t ion c o s t s  and Int e r t ie con s t ruct ion c o s t s . 

The analy s i s  shows the DC Te rminal Expans ion to  be  c o s t  e f f e c t ive in a l l  
case s  s tudied . The We s twide ne t benef i t  under  base e conomi c a s s ump t ions 
is $ 9 9 6  mil l ion ( 1 9 8 7  ne t present val ue (NPV ) do l lars ) .  Base  e c onomi c 
assumpt ions inc lude P roposed Formula Al l ocation , Exis t ing Con t ra c t s , 
medium Pac i f i c  Northwe s t  and Caifornia l oad f orecas t s , and medium 
Cal ifornia gas p r i c e  f orecas t .  The s ens i t ivity ana lyses  s how the 
We s twide ne t bene f i t  to range f rom $ 1 1 3  mi l l ion to $ 2 . 6  b i l l ion .  

The propos e d  Thi rd AC /COTP ( se cond added to  the DC Te rminal Expans ion ) i s  
c o s t e f f e c t ive i n  a l l  but two cases . The We s twide ne t bene f i t  unde r base  
economic as sumpt ions i s  $ 6 6 1  mi l l ion NPV . The sens i t ivity ana l y s e s  s how 
the We s twide net bene f i t  to  range f rom $-388 mi l l ion to  $ 2 . 8  b i l l ion . 

In  this  analys i s , the net  bene f i t  of  Inte r t ie a c c e s s po l ic ie s  repre s en t s  
the bene f i t  of  us ing the Inte r t ie und e r  var ious po l i c ies . The We s twide 
net bene f i t  is derived f rom the savings of  d i s p l ac ing Cal i fornia 
r e s ources  with e conomy energy minus Pac i f i c  Nor thwe s t  and BC Hydro 
produc t ion cos t s . 

The Wes twide ne t bene f i t  of  the P ropo s e d  Formula A l l o cat ion relat ive to  
the P re-lAP i s  s l ightly negat ive in all  cases  rang ing f rom $-50 to  
$-41 mi l l i on NPV . Thi s  i s  smal l when compared to  the total  We s twide 
benef i t  of  the Exi s t ing Int e r t i e s  of  $ 1 5  b i l l ion ( l e s s  than . 5  percent ) .  

The Wes twide ne t bene f i t  of the Hydro-F i r s t opt ion relat ive t o  the 
P re-lAP opt ion i s  a l s o  negat ive in a l l  cas e s  ranging f rom $-3 6 to  
$-20 mil l ion NPV . 

In  this  analys i s , the Wes twide ne t bene f i t  of  f irm contra c t s  repre s e n t s  
t h e  ne t savings of  d i s p lacing Cal ifo rnia r e s ourc e s  with  f i rm cont rac t s  
rather than e conomy ene rgy , p l us Cal ifornia res ource  defe rral saving s , 
p l us /minus Pac i f ic Nor t hwe s t  purchase s , minus Pac i f i c  Nor t hwe s t  and BC 
Hydro produc t ion cos t s . 

The Federal Market ing case inc ludes  1 , 5 50  MW of f i rm contra c t s  above the 
Exis t ing Contra c t s  f o r  the Exis t ing Inte r t i e  and DC Terminal Expans ion 
and 2 , 1 5 0  MW for the Maximum Intertie  ( Te rminal Expans ion p l us Thi rd 
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AC /COTP ) .  Unde r  the P roposed Fo rmula Al locat ion , the We s twide ne t 
benef i t  o f  the Federal Market ing contra c t s  i s  $55 7 ,  $ 5 90 and $ 6 9 1  mi l l ion 
NPV for  the Exi s t ing Inter t ie , DC Terminal Expans ion and Maximum 
I n t e r t i e , respe c t ive l y .  

The As sured De l ivery ( 400 MW )  case inc ludes  1 , 950  MW of  f i rm contrac t s  
above the Exi s t ing cont rac ts  f o r  the Exi s t ing Inte r t ie and D C  Te rmina l 
Expans ion and 2550 MW f o r  the Maximum Intert i e . With  the add i t ional 
400 MW of  f irm contra c t s  above the Federal Mark e t ing , the We s twide ne t 
bene f i t  of  the Ass ured De l ivery ( 400 MW )  contra c t s  increase s  to  
$651  mi l l ion f o r  the Exis t ing Inte r t ie , $ 70 3  mi l l ion f o r  the  DC  Terminal 
Expans ion and $ 8 1 9  mi l l ion for the Maximum Inte r t ie compared to  the 
Exi s t ing contrac t s . 

The Assured De l ive ry ( 800  MW )  case a l so inc ludes 1 , 95 0  MW of  f i rm 
contrac t s  above the Exi s t ing contra c t s  f o r  the Exi s t ing I n t e r t i e  and DC 
Terminal Expans ion and 2550 MW f o r  the Maximum Inte r t i e , but wi th  a 
d i f ferent mix of  type s of  f i rm contrac t s  than in the 400 MW case . The 
Wes twide net  bene f i t  of the As sured Del ive ry ( 800  MW )  con t rac t s  i s  
$985  mi l l ion f o r  the Exis t ing I n t e r t i e , $ 1 , 0 22 m i l l ion f o r  the DC 
Te rminal Expans ion and $ 1 , 18 1  mi l l ion f o r  the Maximum Inte r t i e  compared 
to the Exi s t ing contrac t s . 

Thi s  s e c t ion d e s c r ibes  the economic  analys i s  and i t s  f indings w i t h  
re s p e c t  to increas ing I n t e r t i e  capac ity , Formula A l l o cat ion and long-term 
f i rm contra c t s . There i s  a l s o  a d i s cus s ion o f  the s ens i t ivity analys e s  
conduc ted as par t of  the e c onomic  analys i s . Appendix B ,  Part 1 contains 
a d e s c r ipt ion of  the mode l s  and mod e l  as sumpt ions used  in the e c onomic  
analys i s . 

4 . 5 . 1  BACKGROUND 

The Pac i f i c  Northwes t ,  Canada , Cal i fornia , and the Inland Southwe s t  
cons t i tute s eparate  marke t s  and energy resources conne c ted by 
inte rregional Int e r t i e s . The s e  regions have a variety  of  gene rat ing 
re s ource s ,  s easonal d i f f erences  in demand for  e l e c t r i c  ene rgy , and 
varying l ong-term power surplus e s  and/ o r  def i c i ts . Thi s  d ive r s i t y  
c reates  opportun i t ie s  f o r  mo re e c onomic  use of  r e s our c e s . The Columb ia 
R ive r Treaty and o ther maj o r  interregional agreements --made po s s ib l e  by 
the large e l e c t r i cal t ransmis s ion conne c t ions between the regions--have 
enab l e d  each region to reap s igni f i cant benef i t s , resul t ing in l ower 
rat e s  for consume r s . 

Inte r t ie Capac i ty 

Chap t e r  1 d e s c ribes the exi s t ing Pac i f i c  No r t hwe s t-Pac i f i c  Southwe s t  
Intert i e  sys tem as  wel l  a s  the p roposed capac i ty expans ions . The DC 
Terminal Expans ion is s chedul ed  f o r  comp l e t ion and energizat ion in ear ly  
1 98 9  at  an e s t imated  c o s t of  $ 3 76 mi l l ion ( 1 98 7  NPV ) . The propos e d  Thi rd 
AC / Ca l i fornia-Oregon Tran smis s ion P r o j e c t ,  could be  comp l e ted  and 
ene rgized  in 1 9 9 1  at an e s t ima t e d  c o s t of $883  mi l l ion ( 1 9 8 7  NPV ) . 
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Formula Al l o cation 

Chap ter 1 a l s o  d e s c ribes the deve l opment of BPA ' s  I n t e r t i e  a c c e s s  
po l i c ie s . Chapter  2 d i s cus ses  the o p t i ons f o r  Fo rmula Al l o ca t ion o f  
lnt e r t ie access  whi ch are examined i n  the e c onomi c analys i s . They are : 
the P �e-lAP opt ion , the P roposed Formula Al l o c a t ion and the Hydro-Firs t 
o p t i o n .  The Near Term l n t e r t ie Access  P o l i cy which  i s  curren t ly in 
e f f e c t  and was analyzed in the lDU Dra f t  E l S  has been replaced by the 
curren t l y  proposed Long-Te rm lAP in the analys i s  f o r  the lDU Fina l E l S . 

F i rm Contrac t s  

The economics  of  f i rm contra c t s  f o r  the I DU Fina l  E l S  were examined f o r  
the f o l l owing f our contract  cas e s : Exi s t ing Contrac t s ; Federal 
Marke t ing ; As sured De l ive ry ( 400  MW ) ; and As s ured Del ive ry ( 80 0  MW ) . 

The Exi s t ing Con t ra c t s  contain exi s t ing cont ra c t s  s igned as o f  
De cember 1 0 , 1 98 6 , p l us a 2 25 MW l ong-t e rm powe r s a l e  f rom the Pac i f i c  
Nor thwe s t  to  Cal if o rnia under nego t ia t i on a t  that  t ime . 

The Federal Marke t ing c on t ract  case contains 1 , 5 5 0  MW o f  gene r i c  f i rm 
con t rac ts  in add i t ion to the Exis t ing Contrac t s . The gene r i c  f irm 
con t rac ts  include powe r sal e s , capaci ty/ ene rgy exchanges , s e as ona l 
capa c i ty/ energy exchanges , and s easona l powe r exchange s .  An add i t i onal 
600  MW capac i ty s a l e  i s  added upon comp l e t ion o f  Third  AC /COTP . This 
amount s  to  a t o tal  of 2 , 1 5 0  �� above the Exi s t ing Cont ra c t s . 

The As sured De l ive ry (4 00  MW )  cont ract  case inc l udes the Federal  
Marke t ing gene r i c  f i rm c on t racts  and an add i t ional Pac i f i c  No r thwe s t  to  
Cal i f o rnia 400  MW gener i c  l ong-term powe r sale  for  a t o tal of  1 , 95 0  MW o f  
f irm contrac t s  above the Exi s t ing Con t rac t s . Upon c omp l e t i on o f  the 
Thi rd AC /COTP lnt e r t i e  in 1 99 1  an add i t i onal 600 MW of f i rm capac i ty 
con t ra c t s  are assumed . The total  amoun t o f  contra c t s  f o r  the Assured 
Del ive ry ( 400 MW) case with the Thi rd AC / COTP is  2 , 5 5 0  MW above t he 
Exis t ing Contrac t s . 

The As sured Del ivery ( 800  MW )  con t rac t case inc ludes  the Federal 
Marke t ing gener i c  f i rm c ontrac t s  l e s s  ( 400 MW ) , p lus 360  MW of l ong-t e rm 
power sales  and 440 MW o f  l ong- t e rm s eas onal powe r exchanges f rom the 
Pac i f ic Northwe s t  to Cal i f o rnia for a t o tal of 1 , 950  MW of f i rm c on t rac t s  
above the Exi s t ing Con t ra c t s . Upon comp l e t ion o f  the Thi rd AC / COTP 
I n t e r t i e  in 1 99 1  an add i t i ona l 600 MW of f i rm capa c i ty con t ra c t s  are 
assumed . The total  amoun t  of con t ra c t s  f o r  the As sured De l ive ry ( 800  MW )  
case with the Thi rd AC /COTP i s  2 , 5 5 0  MW above the Exi s t ing Contrac t s . 

A detai led  des c r i p t i on o f  the con t rac t conf igurat ions i s  p rovi ded in 
Appendix B ,  Part 4 .  
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4 . 5 . 2  ANALYS I S  

S tudi e s  were done us ing the Sys tem Analys i s  Mod e l  ( SAM ) to evaluate the 
e conomic  impa c t s  of Inter t i e  expans ions , fo rmula al l o cat ion , and f i rm 
cont rac t s . The ne t present  va lue of changes in c o s t s  and bene f i t s  for  
the I n t e r t i e  expans ions was ca l c ulated  through the  year 2030 . The ne t 
present  val ue of ne t bene f i ts f o r  the f o rmula al locat ion and f i rm 
con t racts  o p t i ons was cal culated through the year 2006 . The SAM s tudy 
ho rizon is 20 years f rom 1 98 7  through 2006 . Fo r years beyond the s tudy 
horizon ( 200 7-2030 ) ,  the twen t i e t h  year ' s  va lues are extended ,  as suming a 
5-pe rcent inf lat ion ra te and O-pe rcent e s calat ion ra te . 

E f f e c t s  of Inc reas ing Int e r t ie Capa c i �  

In addi t ion to increased s a l e s  of  e conomy ene rgy , a n  expanded Inte r t i e  
a l so provides bene f i ts as a resul t of the add i t ional ab i l i ty to s hape 
s a l e s  into Cal i fornia ' s  dayt ime hours ( s ee  Figure 4 . 5 . 1 ) .  Thi s  ene rgy i s  
mo re val uab l e  to Cal if o rn ia and commands  a highe r p r i c e  f o r  the Pac i f i c  
No r thwe s t . F igure 4 . 5 . 2  shows the Cal if o rnia marg ina l  cos t f o r  each 
1 , 000 MW b l ock for each Int e r t ie case . The marginal  c o s t s  rema in higher 
for  larger Inte r t ie s i zes  af ter  the 3 , 000 MW block . Thi s  re f l e c t s  the 
Pac i f i c  No r thwe s t ' s  ab i l i ty to s hape mo re sal e s  into onpeak hour s . 

Tab l e  4 . 5 . 1  shows the ne t inc remental bene f i t  f o r  each Inte r t ie expan s i on 
l eve l . The Wes twide net  bene f i t  repre s ents  the val ue of d is pl a c ing 
Cal i f o rnia resources  w i t h  e conomy energy , minus Int e r t i e  cons t ru c t ion 
cos t s  and Pac i f i c  No rthwe s t  and BC Hydro produc t ion cos t s . The Thi rd 
AC /COTP a l t e rnat ive for  the Federal Market ing and As sured De l ive ry 
con t ra c t  cas es  inc ludes Cal i f o rnia resource defe rral and d i s p l acement 
bene f i t s  a s s o c iated with  the 600 MW of f i rm capac i ty s a l e s . These  
resul t s  do  no t repre sent expected  values ove r al l sens i t ivi ty variab l e s  
but a r e  based  o n  a s ingle  s e t  of  as s ump t ions des c r ibed l a t e r  i n  t h i s  
s e c t ion . 

Tab l e  4 . 5 . 1  

INCREMENTAL NPV OF INTERT IE  EXPAN S I ONS TO YEAR 2030 
( 1 98 7 $ Mi l l ions ) 

Fo rmula A l l o cat ion/ Con t rac t s  

P ropo s e d / Exi s t ing 
DC Upgrade - Exis t ing 
Maximum - DC Upgrade 

P roposed/Federal  Marke t ing 
DC Upgrade - Exis t ing 
Maximum - DC Upgrade 
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Incremen tal 
Wes twide Ne t Bene f i t  1 /  

9 9 6  
6 6 1  

954  
880 



Tab le  4 . 5 . 1  ( Con t inued ) 

Inc remental 
Formula Allocat ion/ Contrac ts  Wes twide Ne t Bene f i t  1/  

Propo sed/Assured De l ivery ( 400 MW )  
DC Upgrade - Exi s t ing 
Thi rd AC - Exi s t ing 
Maximum - DC Upgrade 

Propo s ed/As sured De l ivery ( 800 MW )  
DC Upgrade - Exi s t ing 
Maximum - DC Upgrade 

Hydro-Firs t / Federal Market ing 
Maximum - Exi s t ing 

Hydro-F i r s t /Assured De l ivery ( 400 MW )  
Maximum - Exi s t ing 

P re-lAP / Federal Market ing 
Maximum - Exi s t ing 

P re-lAP /Assured Del ive ry ( 400 MW )  
Maximum - Exi s t ing 

1 0 26 
1 6 28 

950  

1 0 8 7  
9 9 0  

1 8 0 2  

1 935  

1844 

1 9 98  

1/  Ne t bene f i t s  are no t add i t ive across  the con t ra c t s  o r  Fo rmula 
A l l o c a t ion cas e s . D i f f e rence s  be tween inc remental numbers  are not  
meaningful s ince  the  two base cases  are no t the same . 

The Wes twide net bene f i t  of  the DC Upgrade unde r  the P roposed Formula 
A l l ocation range s f rom $ 954 to $ 1 , 08 7  mi l l ion NPV depending on contrac t 
assump t ions . 

Al though i t  i s  unl ikely  the Third AC / C OTP woul d b e  bui l t  wi thout the DC 
Upgrade , the Wes twide ne t bene f i t  of  the Thi rd AC / COTP f irs t added w i th 
the P roposed Formula Al l o cat ion and As sured De l ive ry ( 400 MW )  con trac ts  
is  $ 1 , 6 28 mi l l ion NPV . 

The Wes twide net  bene f i t  of  the Third  AC/ COTP s e cond added , under the 
Propos e d  Formula A l l o cat ion range s  f rom $ 6 6 1  to $ 9 90 mi l l ion NPV , 
depending on cont rac t  assump t ions . 

The Wes twide ne t bene f i t  of  the DC Upgrade p l us Third  AC/ COTP under the 
P roposed Formula Al l ocat ion compared to the Exi s t ing Inte r t i e s  range s 
f rom $ 1 , 6 5 7  to  $ 2 , 0 7 7  mi l l ion NPV , depend ing on con t ract  as sump t ions . 
Under  the P re-lAP , the We s twide ne t bene f i t  i s  $ 1 , 844 and $ 1 , 9 9 8  mi l l ion 
for the Federa l  Marke t ing and Assured Del ivery ( 400 MW) con t r a c t s  cas e s . 
For the Hydro-Firs t opt ion , the ne t bene f i t  is  $ 1 , 80 2  and $ 1 , 935  mi l l ion , 
respe c t ive ly .  
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F I G U R E  4 . 5 . 2 .  
C A L I F OR N I A  M A R G I N A L  C O S T  

E X I S T I NG C O N T R A C T S  : A U G U S T  1 9 9 2  

M I LLS/KWH 
50 

45 

40 

35 

30 

25 

20 

1 5  

1 0  

5 

o 1£ I AI " I�III "1 r 11\ ., . ,. & IX . '-I ... 

1 0 0 0  2 0 0 0  3 0 0 0  4 0 0 0  5000 6 0 0 0  7 0 0 0  8 0 0 0  

ENERGY (AVERAGE MW)  

� EXISTING T I E  

� DC UPGRADE 

r\:1 DC UPGRADE AND 
� THIRD AC 



Figure 4 . 5 . 3  i l lus trates  the s e c ondary MW ( Pac i f i c  No r thwe s t  + BC Hydro ) 
s o l d  on the Exi s t ing , DC Upgrade and Third AC /COTP I n t e r t i e s  given the 
Proposed Formula Al l o cat ion and Exi s t ing Contrac ts . An annua l average o f  
approximately 280 add i t ional MW are s o l d  with the inc reased capa c i ty 
provided by the DC Upgrade and 2 70 MW with the Third AC/ COTP s e c ond adde d .  

Payback/Point of  Inves tment Recovery 

Tab le  4 . 5 . 2  shows the Payback Da t e / Po int  o f  Inve s tment Re cove ry f o r  the 
DC Upgrade and Third AC / COTP , under the P roposed  Fo rmula Al l o cat ion , 
given various contract  assump t ions . The payback date represents  the 
point  in t ime that the I n t e r t i e  c ons truc t ion cos ts  are re covered by 
bene f i t s  f rom the Int e r t ie . Figure 4 . 5 . 4  i l lus t rates  Tab l e  4 . 5 . 2  
graphically  f o r  the Exi s t ing Con t ra c t s . The payback period  f o r  the Thi rd 
AC /COTP is longer than the DC Upgrade . This  ref l e c t s  the higher 
cons t ruc tion c o s t s  of  the Thi rd AC/ COTP re lat ive to  the addi t ional s a l e s  
enab l ed b y  the fac i l i ty ove r and above t h e  D C  Upgrade . 

Tab l e  4 . 5 . 2  

INTERT IE EXPANS IONS 
PAYBACK DATE/PO INT OF INVESTMENT RECOVERY 

DC 

Con t rac t 
Case 

Upgrade 
Exi s t ing Contrac t s  
Federal Marke t ing 
Assured De l ivery ( 400 MW )  
As sured De l ivery ( 800 MW )  

Thi rd AC /COTP 2nd Added 
Exi s t ing Contrac t s  
Federal Market ing 
As sured De l ivery ( 400 MW )  
Ass ured De l ivery ( 800 MW )  

Ef f e c t s  o f  Formula A l l o cat i on Opt i ons 

Payback 
Date  

1 9 9 9  
1 9 9 9  
1 9 98 
1 9 98  

200 9  
200 9 
200 7 
2006 

Recovery Period  
(years ) 

10  
10 

9 
9 

1 8  
1 8  
1 6  
15  

Tab le  4 . 5 . 3  shows the  d i f f e rence be tween Wes twide ne t b ene f i t s  of  
Int e r t i e  sales  under  the P re- lAP versus the P roposed  and Hydro-Fi rs t 
f o rmula  a l l o cat ion o p t i ons unde r  d i f f e rent contract  and Inter t i e  assump
t i ons . The re is  a sma l l  c o s t a s s o c iated with the P ro p o s ed Formula  
A l l o cation  and Hydro-Firs t o p t i ons when c ompared incremental ly  with  the 
Pre-lAP . Thi s  i s  due to  a sma l l  inc reas e in Pac i f i c  Nor thwe s t  p roduc t ion 
c o s t s . 

Under the P ro po s ed Formula  Al l o cat ion the Wes t ide net  b ene f i t  ranges f rom 
$-50 to  $-41 mi l l ion ove r 20 years . Fo r the Hydro-Fi r s t  o p t i on the 
Wes t ide ne t bene f i t  ranges f rom $-36 to  $-20 mi l l ion . The d i f f e rent 
contra c t  cas es  and I n t e r t i e  capa c i ty leve l s  ( Exis t ing and Maximum ) a f f e c t  
t h e  net  benef it  margina l ly . The negat ive net  bene f i t  i s  smal l relat ive 
to the t o ta l  bene f i t  o f  the Inte r t ie s  of $ 15 to $ 1 7  b i l l ion . 
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Tab le  4 . 5 . 3  

EFFECTS OF FORMULA ALLOCATI ON ON 
INCREMENTAL NPV TO YEAR 2006 

( 1 98 7 $ Mi l l ions ) 

Contract 
Cas e 

Intertie  
Capac i ty 

Benef i t  of Propo s e d  Formula  A l l o cat ion - Pre-lAP 
Exi s t ing Contra c t s  
Federal Market ing 
Federal Marke ting 
As sured De l ivery ( 400 MW )  
As sured De l ivery ( 400 MW )  
As sured Del ivery ( 800 MW )  
As sured De l ivery ( 800 MW )  

Bene f i t  o f  Hydro-Firs t - P re-lAP 
Exi s t ing Contra c t s  
Federal Marke t ing 
Federal Market ing 
As sured Del ivery ( 400 MW )  
As sured De l ivery ( 400 MW )  
Assured De l ivery ( 800 MW )  
Assured De l ivery ( 800 MW )  

E f f e c t s  o f  Long-Term Con t rac t s  

Exi s t ing 
Exi s t ing 
Maximum 
Exi s t ing 
Maximum 
Exi s t ing 
Maximum 

Exis t ing 
Exi s t ing 
Maximum 
Exi s t ing 
Maximum 
Exi s t ing 
Maximum 

We s twide 
Ne t Bene f i t  

-48 
-49 
-41 
-50 
-46 
-5 0 
-43 

-27  
-30  
-28 
-23 
-36  
-20 
-36 

Tab le  4 . 5 . 4 shows the Wes twide net bene f i t  of  the Federal Market ing and 
As sured De l ivery contrac t s  measured inc remental to the Exi s t ing Contra c t s . 

The Wes twide ne t bene f i t  of  the Federal Marke t ing contrac ts  i s  
$55 7 mi l l ion f o r  the Exi s t ing Inter t i e , $ 5 90 mi l l ion f o r  the D C  Upgrade 
and $ 6 9 1  mi l l ion f o r  the Maximum Intertie . The We s twide ne t bene f i t  of 
the As sured Del ivery ( 400 MW )  contra c t s  is $ 6 5 1  mi l l ion f o r  the Exi s t ing 
Inte r t ie , $ 703  mi l l ion f o r  the DC Upgrade and $8 1 9  mi l l ion f o r  the 
Maximum Inte r t ie . 

Tabl e  4 . 5 . 5  shows the Pac i f i c  Northwe s t  purchases , Cal if o rnia resource 
d e f er ral  bene f i t s , and incremental MW f o r  the f i rm contra c t s . For the 
Federal Marke t ing contrac t s , the Pac i f i c  Nor thwe s t  avo ided purchas es  of  
$ 2 2  mi l l ion as a resul t of  the  exchange provi s ions in the  con t rac t s  that  
conver t  f rom power s a l e s  to  c apa c i ty / energy exchanges  at l oad/ resour c e  
balan c e . 
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TABLE 4 . 5 . 4  

EFFECTS OF FIRM CONTRACTS ON 
INCREMENTAL NPV TO YEAR 200 6  

( 1 98 7  $ Mi l l ions ) 

Contrac t Intertie  We s twide 
Case Capac i ty Ne t Bene f i t  1 1  

Federal Marke t ing Exi s t ing 5 5 7  
Federal Market ing DC Upgrade 5 90 
Federal Marke t ing Maximwn 6 9 1  

As sured De l ivery ( 400 MW )  Exi s t ing 6 5 1  
As sured Del ivery ( 400 MW )  DC Upgrade 703 
Assured Del ive ry ( 400 MW )  Maximwn 8 1 9  

As sured De l ive ry ( 800 MW )  Exi s t ing 985 
As sured De l ivery ( 800 MW )  DC Upgrade 1 0 2 2  
Assured De l ivery ( 800 MW )  Maximwn 1 1 8 1  

Assured De l ivery Al t .  #3 ( 800 MW )  Maximwn 1465  

1 /  The ne t benef i t  i s  the Wes twide ne t benef i t  of  the  Inte r t ie , asswning 
the ind icated f irm market ing condi t i on and the Proposed  f o rmula  
al l o cat ion , minus the ne t bene f i t  of the  Inte r t i e  asswning the 
Exi s t ing Contrac t s  and Proposed Fo rmula A l l o ca t ion op t ions . 

Tab le 4 . 5 . 5  

FIRM CONTRACTS 
CAP ITAL SAVINGS/COSTS 1 /  

Contra c t  Intertie  Contrac t CA Resource PNW 
Case  Capac i ty Demand Deferral Purchases  

( MW )  (Mi l l ion $ )  2 /  ( Mi l l ion $ )  
Federal Market ing Exis t ing 1 5 5 0  1 0 3  - 2 2  
Federal Marke t ing Maximwn 2 1 5 0  1 3 5  -22  

Assured De l ivery ( 400 MW )  Exis t ing 1 95 0  1 24 3 7  
Assured Del ive ry ( 400 MW )  Maximwn 2550  1 5 6  3 7  

As sured Delivery ( 800 MW )  Exis t ing 1 95 0  1 24 1 6 7  
As sured De l ivery ( 800 MW )  Maximwn 2550  1 5 6  1 6 7  

1 /  The ne t bene f i t  i s  the cap i tal  saving / c o s t o f  the Inte r t ie , as swning 
the indi cated f irm marke t ing cond i t ion and the P roposed f o rmula  
a l l o cat ion , minus the  ne t bene f i t  of the  Inter t ie asswning the 
Exi s t ing Cont rac t s  and P roposed Formul a  Al locat ion option s . 

2 /  Deferral of  Combus t ion Turb ines at  $494 kW 
1/ Purchases at 14 . 7  mi l l s /kWh 
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4 . 5 . 3  SENS I T I V I TY AND OTHER ANALYS I S  

Al l sens i t ivi ty analyses  performed i n  con j un c t ion wi th the e conomic 
analys i s  assume the P roposed Formula A l locat ion and Exis t ing Contrac ts . 

The s ens i t ivi ty var iab l e s  cons idered f o r  the Inte r t i e  e c onomi c  analyses  
inc l ude : 

Cal i fo rnia Gas P r i c e s . BPA ' s  September  1 98 7  low and high l ong-term gas 
price  fore cas ts  were assume d .  Low gas prices  range f rom 14 to 
22 mi l l s /kWh ove r the s tudy hor i z on . H igh gas p r i c e s  range f rom 30 to 
6 5  mi l l s /kWh . 

Cal i fornia Loads . I t  was as sumed that Cal i forn ia l oads vary p l us ( high ) 
and minus ( l ow )  2 , 000 MW f rom the medium Common Fore cas t ing Me thodol ogy 
( CFM-V I ) fore cas t .  The CFM-VI Cal i fornia l oads range f rom approxima t e l y  
24 , 000 to 35 , 000 ave rage MW ove r t h e  s tudy hor i z on . 

Cal ifo rnia Marginal Cos t .  I t  was assumed Cal if o rnia pays a maximum of  
5 0  percen t  ( ins tead of  75 percent ) of  the  marg inal cos t of  the  resource 
d i s placed by Pac if i c  Nor t hwe s t  nonf i rm energy . 

Paci f i c  Nor thwe s t  Loads . BPA ' s  July 1 986  l ow and high l oad f o recas ts  
were assume d .  Over the s tudy horizon , the medium l oads range f rom 1 8 , 000 
to  2 2 , 000 average MW, the l ow l oads range f rom 1 8 , 000 to 1 6 , 000  
average MW and the  high l oads f rom 1 9 , 000 to  30 , 000 average MW .  

Fi rming Nonf irm S trategies . I t  was assume d that the Pac i f i c  Northwe s t  
woul d ins tal l  800  and 1 600 MW of  combus t i on turb ine s whi c h  woul d run only 
i f  there i s  insuf f i c ient nonf i rm energy . The combus t ion turb ines would  
replace  WNP- l  and WNP-3 . 

Environmental  Dispa t ch . An environmental  d i s pa t ch of  coal  res ource s  
( Co l s t r ip ,  Val my , Boardman , Bridge r ,  Core t t e , Cent ra l ia ) , rather than an 
e c onomic di spatch ( Co l s t r i p , Core t te , Bridger ,  Centra l i a ,  Valmy , 
Boardman ) was as sumed . 

Canadian Firm Sal e .  A f irm powe r s a l e  o f  500  average MW f rom BC Hydro to  
Cal if o rnia s ta r t ing In  1 9 9 1  was assumed .  

BC Hydro P r i c e  Decreas e . The p r i c e  of BC Hydro s p i l l  was assumed t o  be  
1 0  mi l l s  ins t ead of  14  mi l l s /kWh . 

Th ird  AC/COTP Transmis s ion Cos t Inc reas e .  The ne t p re s ent  val ue of  the 
t ransmi s s ion cos t was assumed to  inc rease by 1 0  percen t . 

The resul ts  of  the s ens i t ivi ty analyses  are p re s en t e d  in Tab l e  4 . 5 . 6 .  
Varying Pac i f i c  Northwes t loads has the mo s t  impac t on the We s twide ne t 
bene f i t  of  Int e r t i e  expans ions . H igh Pac i f i c  Northwe s t  l oads reduc e the 
net  benef i t  of the DC Upgrade to  $ 1 70 mi l l i on and the Third  AC / COTP 
( s e cond adde d )  t o  $-98 mi l l ion ( NPV ) .  Low Pac i f i c  Northwe s t  l oads 
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increase the ne t bene f i t  sub s tan t ial ly  to  $ 2 . 6  b i l l ion for  the DC Upgrade 
and $ 2 . 8  b i l l ion for the Third AC /COTP . Assum ing that the probab i l i t ie s  
of  low , medium , and high Pac i f i c  No rthwe s t  l oads o c curring are . 25 ,  . 50 ,  
and . 25 ,  the expec ted ne t benef i t  is  $ 1 , 1 94 m i l l ion f o r  the DC Upgrade 
and $ 9 98 mi l l ion f o r  the Third AC / C OTP . These resul t s  are grea ter than 
the ne t benef i t  unde r med ium loads . 

Varying Cal i f o rnia gas prices  a l s o  has a s ignif i cant impac t on the 
Wes twide ne t bene f i t  of Inte r t ie expans ions . H igh Cal i fornia gas p r i c e s  
sub s tan t i a l l y  inc rease the Wes twide ne t bene f i t  o f  the DC Upgrade to  
$ 2 . 0  b i l l ion and Third AC /COTP ( s econd added ) to  $ 2 . 0  b i l l ion . Low 
Cal if o rnia gas prices  reduce the ne t bene f i t  o f  the DC Upgrade to  
$ 1 1 3  mi l l ion and the Thi rd AC / COTP to  $-338 mi l l ion . As sum ing that the 
probab i l i t i e s  of  l o w ,  medium , and h igh gas prices  o c c urring are . 25 ,  . 50 , 
and . 25 ,  the expec ted ne t bene f i t  is  $ 1 , 030  m i l l ion f o r  the DC Upgrade 
and $ 7 24 mi l l i on f o r  t he Third AC / COTP . These  resul t s  are greater than 
the ne t bene f i t  under medium gas p r i c e s . 

Tab le  4 . 5 . 6  

EFFECTS OF S ENS I T IV I TY ANALYS I S  ON 
INCREMENTAL NPV TO YEAR 2030 

( 1 98 7  Mi l l ion $ )  

Wes twide Net Bene f i t  1 /  

Sens i t ivi ty DC UEgrade-Exi s t ing Maximum-DC UEgrade 
Base 9 9 6  6 6 1  

CA Low Gas 1 1 3  -388  
CA High Gas 20 1 3  1 9 6 3  
CA Low Load ( -2000 MW )  8 8 7  485 
CA H igh Load ( +2000 MW )  1 1 6 8  7 0 9  
50% Marg inal C o s t  8 2 2  440 
PNW Low Load 2 6 1 4  2 7 6 6 
PNW H i gh Load 1 70 -98  
Firm Non f i rm 800 MW 706  354  
Firm Nonf i rm 1 600  MW 5 1 9  1 80 
Environmental Dispatch 793  25 1 
Canadian Firm Sale 1 188  1080 
BC Hydr6 P r i c e  Decrea s e  9 9 8  6 6 6  
Thi rd AC / COTP Tran s . C o s t  5 73 

Maximum-Exis t ing 
1 6 5 7  

- 2 7 4  
3 9 7 5  
1 3 7 3  
1 8 78 
1 26 2  
5 3 8 0  

7 3  
1 0 6 0  

6 9 9  
1 044 
2 2 6 8  
1 6 6 1  
1 5 6 9  

1 /  As sumes P roposed Formula  A l l ocation and Exis t ing Con t rac t s . 

Low Cal i f ornia l oads ( -2 , 000  MW )  reduce the Wes twide ne t bene f i t  of  the 
Maximum Inter t ie f rom $ 1 , 65 7  to $ 1 , 3 7 3  mil l ion whi l e  high Cal i f ornia 
loads ( + 2 , 000  MW) inc rease the ne t bene f i t  to  $ 1 , 8 7 8  mi l l ion . 
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Assuming Cal i f o rnia i s  w i l l ing to  pay 5 0  percent  o f  the ir  marg ina l cos t 
( dec remental cos t ) ,  the Wes twide ne t bene f i t  of  the Maximum Intert i e  i s  
reduced t o  $ 1 , 26 2  mi l l ion . Thi s  o c curs be cause the Pac i f i c  Nor thwe s t  has 
f ewe r saleab l e  resourc es . 

I f  the Pac i f i c  Nor t hwe s t  cho o s e s  to ado p t  a f irming nonf i rm s t rategy , the 
We s twide ne t bene f i t  of the Maximtoo Inte r t i e  is  reduced f rom $ 1 , 6 5 7  to 
$ 1 , 060  m i l l ion for  800  MW and to $ 6 9 9  mi l l ion for 1 600 MW .  S ince 
combus t ion turb ines replace base l oaded resourc es  and are the mos t  
expens ive to operate , the Pac i f ic Northwe s t  would use 800 MW o r  1 , 600 MW 
o f  nonf i rm to displace  combus t ion turb ine s ins tead of  s e l l ing i t  to 
Cal i f o rnia . 

An environmental ( ra ther than e conomi c )  di spatch of  coal p lant s  reduc e s  
t h e  Wes twide net  bene f i t  o f  the Maximum Inte r t ie to $ 1 , 044 mi l l ion . Thi s 
oc curs  becaus e Valmy and Boardman are too expens ive to run f o r  Ca l i f ornia 
sales in early  years . There f ore , Bridger , Core t t e  and Centra l ia are no t 
d ispatched to s e l l  to  Cal i f o rnia . 

Al l owing BC Hydro to  make a f irm powe r s a l e  o f  500  ave rage MW inc reas es  
the  We s twide ne t bene f i t  o f  the  Maximum Inte r t ie f rom $ 1 , 60 7  to  
$ 2 , 268  mil l ion . The f i rm sale  e f f e c t ive ly  reduc es  the avai lab i l i ty of  
the Exi s t ing Inte r t i e  for  economy energy sales  by 500 average MW. 
Therefore , the val ue of increas ing Inter t ie capa c i ty i s  greater  with the 
f irm sal e .  

De creas ing BC Hydro ' s  s p i l l  price  f rom 1 4  t o  1 0  mi l l s /kWh has l i t t l e  
impa c t  on Wes twide ne t bene f i ts . When B C  Hydro has surplus and Inte r t ie 
a c c e s s  under  Cond i t ion 3 ,  demand i s  usua l l y  grea ter  than the supply and 
marke t  prices  are typ i ca l ly highe r .  Therefore , a 4 mi l l  dec rease  i n  BC 
Hydro price  makes  l i t t l e d i f f erence in the amount of  MW s o l d . 

The P l an-of -Service f o r  the Third  AC / COTP t ransmis s ion add i t ions has not  
been f inal ized . I f  the ne t present  value o f  the t ransmi s s ion cos t s  
increased b y  1 0  percent over  the current e s t ima tes , t h e  We s twide ne t 
bene f i t  wi l l  be  reduced  by $88  mi l l ion . 

Add i t i onal informat ion on these  s ens i t ivity analyses  i s  conta ined in 
Appendix B,  Part 6 .  

4 . 5 . 4  ASSUMPT I ONS 

P resent Value 

Al l cos ts  and bene f i t s  are expres sed as net pres ent  values  in 1 98 7  
dol lars , us ing a nomina l d i s c ount  rate o f  8 . 1 5 percen t  ( a  5 pe rcent 
inflat ion rate  and a 3 percent real d i s count rate ) .  

The SAM s tudy ho rizon i s  20 years f rom 1 9 8 7  through 2006 . For years 
beyond the s tudy hor i zon , the twen t ie th year ' s  values are extended 
a s suming a 5 p e rcent inf l a t ion rat e  and a 0 percent e s calat ion rate . 

The model ing o f  Inter t i e  Acc e s s  P o l i c i e s , the Cal i f o rn ia marke t ,  
t ransmiss ion l o s s e s  and l o op f low , are inc l uded in Append ix B ,  Part 2 .  
Transmi s s ion cos t s , l oad and resource data are a l s o  inc luded . 

( V S 6 -PG-1 8 4 7 Z ) 
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4 . 6  CONSULTATION ,  REVI EW ,  AND P ERr-l I T  REQU IREt-lENTS 

In add i t ion to the ir  respons ib i l i t ie s  unde r NEPA , Federal agen c i e s  are 
re quired to  carry out the provis ions to o ther Federal envi ronmental 
laws . Mos t  of  the Federal act ions related t o  the proposed I n t e r t i e  
de c i s ions d i s cussed  in this  E I S  do no t require any par t i c ular  respons e 
with regard to  the res ources  addres sed  in the s e  o the r Federal laws . 
The i r  re quirement s  are more concerned w i t h  s i te-s pe c if i c  proposal s and 
a l t e rnat ive s , rathe r than the broadly app l ie d  po l ic y  dec i s ions be ing 
analyzed in this document .  

1 .  Environmental P o l i cy :  The Inte r t ie ac t i ons have the po tentia l  f o r  
adve rs e ly impac t ing l ocal  air  qua l i ty near PNW c oal  p lant s  and 
improving air  qua l i ty in Cal if o rnia and the I S W .  They may have minor 
adve r s e  impa c t s  on f i s h  in the Columb ia and Snake r iver sys tems . BPA 
has worked c lo s e ly wi th the U . S .  Army Corps of  Eng inee r s  and the U . S .  
Bureau of  Rec lamat ion in evaluat ing the s e  e f f e c t s . 

2 .  Endangered and Threat ened Species  and C r i t i c a l  Hab i tat : Informal 
consul tat ion on endangered and threatened s p e c i e s  has b een ini t iated  
wi th the U . S .  F i s h  and Wil d l i f e  S e rvi c e . BPA has d e termined that the 
proj e c t  is not l ik e l y  to  adve r s e l y  a f f e c t any threatened and 
endangered s p e c ie s . The U . S .  Fish  and Wi l d l i f e  S e rvic e ' s  concurran c e  
to  BPA ' s  b i o l o g i c a l  a s s es sment wi l l  b e  inc luded  in t h e  ROD . 

3 .  Fish  and Wi l d l i f e  Conse rva t i on :  The Int e r t i e  d e c i s ions coul d ,  in 
s ome cases , al t e r  the t iming of PNW r iver f l ows as we l l  as the 
amount s  of s p i l l  oc curring at  hydroe l e c t r i c  p ro j e c t s in the reg ion . 
Thes e  changes  could c reate minor adver s e  impa c t s  t o  f i s h . BPA has 
worked c l o s e l y  w i th t he U . S .  Army Corps of  Engineers and the C o lumbia  
River Inter t r ibal F i s h  Commis s ion in evalua t ing the p o t en t ial for  
impac t .  

4 .  Operat ing change s  at  hydro e l e c t r i c  p ro j e c ts woul d  poten t ial l y  have 
e f f e c t s  on cul tural r e sour c e s  in and around Federal s to rage 
r e s e rvo i r s  in the PNW . Thes e  res e rvo i r s  are : Grande Coulee ( Lake 
Rooseve l t ) ,  Dworshak , Libby ( Lake Koocanusa ) ,  Albeni Fal l s  ( Lake P end 
Ore i l le ) ,  and Hungry Hors e .  Many cul tural res ource s i t e s  in the 
areas of  potential  e f f e c t  have al ready b een and cont inue to  be  
af f e c ted  by e ro s ion and vanda l i sm ,  and in o ther  ways . Change s in 
res e rvo i r  e levat i ons may change the rate of s i te  eros ion and may make 
s i tes  more or l e s s a c c e s s i b l e  to vanda l s . 

Known prope r t i e s  on o r  e l ig ib l e  f o r  the Nat i onal Reg i s t e r  of  H i s t o r i c  
P laces  t hat may be  af f ec ted  by t h e  I DU a c t ions a r e  t h e  Middl e  
Koo tenai R iver Archaeo l og i c a l  Dis t r i c t  at  Lake Koocanusa , Montana , 
and the Ket t l e  Fal l s  Archaeo l o g i cal  Di s tr i c t  and the Fort  S pokane 
H i s to r i c  Dis t r i c t  at Lake Roos eve l t ,  Was h ington . Inf o rma t i on about 
the exis tence and s igni f i canc e  of  cul tural r e s ources  within the area 
of  potent ial e f f e c t  is incomp l e t e  and it is  very pos s ib l e  t ha t  o ther  
poten t ia l ly  a f f e c ted  prop e r t i es may b e  e l igib l e  f o r  the  Nat ional 
Regis t e r . 
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BPA has in i t ia ted  p ro c edures  t o  deve l o p  a P r u g r an�a t i c Ag reement 
wi th the Advi s o ry C o un c i l  C l  H i s to L i c i:' r e s e r va t i o n , the I daho , 
Mon tana , and Was h ing to n  S ta t e H i s t o r i c  P t- e s e r' vJ t i. o n  Of f i ce rs , t he 
Bureau o f  Re c lama t ion , a n d  the  C o r p s  o f  Eng L n e e L s . Exe c u t ion o f  the 
Agreement w i l l  s a t i s fy BPA ' s  r e s p o n s ib i l i t i e s  und e r  s e c t ion 1 0 6  o f  
the Na t i onal H i s t o r i c  P re s e rva t i on A c t  ( 1 6 U . S . C .  4 7 0 ,  �t ,,_e.q . )  f o r  
a l l  ind i v idual I D e  unde r tak i ngs . Te rms o [  the Agret:ment may i n c l ud e  
prov i s i ons for f u r t he r  i d e n t i f i c a t i o n  and e va l ua t i o n  o f  po ten t ia l i y 
a f f e c t ed  resour ce s , and m i t i ga t i o n  o f  a s ha Le o f  t h e  cont inuing 
impa c t s  in p r o po r t i on to  t h e  inc remen ta l inc r e a s e  of  i mpac t caus ed  
by IDU  ac t i ons . 

A l s o  t o  be invo lved  I I I  clevr: l o p ing t h e  P r o g Lamma t i c Ag r e ement w i l l  
b e : the Conf ede ra t e d  7 r i b e s  o f  t he C o l vi l l e  R e s e rva t i on ,  
Was h ing t o n ;  the Spo kane Tr i be o f  t he Spo kane R e s e rvat i o n ,  
Wash ing ton ; the K a l i s p e l  I nd ian Commun i t y o f  t he Ka l i s pe l  
R e s e rva t ion , Wa s h i ng t o n ; Lhe  C o e u r  D ' A l e ne Tribe  o f  t h e  Coeur  
D ' Alene Res e rvat ion , Idaho ; the  Nez  P e r c e  Tr ibe o f  I daho , Nez  P e r c e  
R e s e rva t Lm , Idaho ; the KOl) t e na i Tr Lbe  o f  I da h o ; the Conf ede ra t e d  
Sal i s h  aed Koo tenai T r i b e s  o f  t h e  F l a th ead Re s e rva t io11 , Montana ; the 
B la c k f e e t  Tribe  of the B l ackf e e t  Indian Re s e rva t ion o f  Montana ; the 
Bureau of Ind ian A f f a i rs ; the U . S .  Fo res t S e r v i c e ; and the �a t i onal 
Park  Servi c e . 

The Prog rammat i c  Ag L c eme n t  w i l l  a l s o  be d e s i gned to ensure 
c ons i s tency w i t h  the A_'l1e r i can I n di an Re l ig i o us Freedom A c t  
( 4 2  U . S . C .  1 9 9 6 ) ,  b y  p ro v i d i ng f o r  BPA par t i c i pa t i o n i n  the 
r e l o ca t i o n  o f  Na t i ve Ame r i can bur i a l s  when suc h s i t e s  are  d i s c overed  
through the resource  s urvey and evaluat ion that  w i l l  o c c ur as  par t  
o f  the Ag reemen t . 

Other  hyd ro e l e c t r i c  p ro j e c t  res e rvo i rs in the Federal  Co l umb i a  R iv e r  
Power Sys tem are  op erated  e i th e r  as  r un-o f-river  o r  p r imar i l y f o r  
f l ood  cont r o l  and are gene ra l l y  independent o f  powe r marke t i ng 
a c t i vi t i e s . I DU ac t ions woul d ,  the re f o r e , no t af f e c t  cul tural 
resour c e s  at  hyd ro e l e c t r i c  pro j e c t s  o th e r  than the  f ive l i s t ed  above . 

5 .  S ta te , Areawide , and Local  P l an and Program Cons i s tenc y :  The Thi rd 
AC / COTP could  resul t in  the a c qui s i t ion and changed us e o f  real  
p rope r t y .  Thes e  impa c t s  w i l l  b e  addre s s e d  in de t a i l  in the  
Cal i f o rn ia/ Oregon Transmi s s ion P ro j e c t  Env i ronmental I mpac t 
S ta tement . BPA i s  ac t ing as a c oo p e rat ing agency in the p re para t i on 
o f  that E I S . 

6 .  Coas tal Zone Management Prog ram Cons i s tency : The Inte r t ie ac t i ons 
wi l l  have no impa c t  on coas tal zone management . 

7 .  Floodpl ains : The Int e r t i e  a c t ions wi l l  have no e f f e c t  on 
f loodpl ains . 

8 .  We t land : The Int e r t i e  ac t i ons wi l l  have no e f f e c t  on we t l and s . 
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9 .  Farmlands : The Third  AC / COTP could resul t in the cons t ruc t ion of  
t ransmiss ion towe rs in agr i cul tural areas . Th is  poten t ia l  wi l l  b e  
cons idered i n  de tai l i n  the Cal i fo rnia/Oregon Transmi s s ion P ro j e c t  
Environmental Impa c t  Sta tement ( COTP E I S ) .  BPA i s  a cooperat ing 
agency in the prepara t ion of the C OTP E I S . 

1 0 . F e c reat ion Resource s : The I n te r t ie a c t ions are no t expe c ted to  
s igni f ican tly  impa c t  the  use  of outdoor  pub l i c recreation  fac i l i t i e s . 

1 1 .  Permi t f o r  S truc tures in Navigab l e  Wa ters : The Thi rd AC / C OTP may 
resul t in cons t ruc t ion of a t ransmi s s ion fac i l i ty ove r the 
Sacramento Rive r .  The e f f e c t s  of  s uch cons t ruc t ion wi l l  be 
addres s e d  in the COTP E I S . 

1 2 .  Permi t for  Dis charges into  Wa ters  o f  the Uni ted  S tates : The 
Inte r t ie actions wi l l  no t resul t in d i s charge of dredged or f i l l  
material into waters  o f  the United  S tates . 

1 3 . Permit f o r  Right-of-Way on Pub l i c  Land : The Third AC / C OTP could 
aff e c t  the use o f  pub l ic lands . Thes e  e f f e c t s  wi l l  be  addres s e d  in 
the COTP E I S . 

14 . Po l lut ion Con t r o l  a t  Federal Fac i l i t i e s : The Inte r t i e  a c t ions woul d  
n o t  result  i n  procurement o f  goods , s e rvices , o r  mat e r i a l s  f rom a 
fac i l ity  on the EPA ' s  L i s t  o f  Violat ing Fac i l i t ies ; vio l a t ion of  
c lean air ,  wat e r  qua l i t y ,  drinking water ,  solid  was te d i s po s a l  or  
no i s e  s tandards ;  o r  produc t ion o r  t ransportat ion of  hazardous 
was te . Addi t ion of  the Thi r d  AC / COTP to the Inte r t i e  sys tem could  
resul t in the  purchase  and use o f  pe s t i c ides . The latter  wi l l  be  
d i s cus sed  in  the  COTP E I S . The I n t e r t ie d e c i s ions are  n o t  exp e c t e d  
to a l te r  the u s e  of  materials  containing PCB ' s .  

15 . Energy Conse rva t ion at  Federal Fac i l i t i e s : The Inte r t ie a c t ions 
would not a f f e c t  energy conservat ion at  Federal Fac i l i t i e s . 

(VS6-PG-18S4Z ) 
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Chap ter  5 

P R O  P 0 S E D L O N  G - T E R M I N T E R T I E  
A C C E S S P 0 L I C Y  

INTRODUCT I ON 

The Bonnevi l le Powe r Adminis t rat ion f i r s t  impl emented an I n t e r im 
Intertie  A c c e s s  Po l i cy in September 1 984 . Fo l lowing preparat ion of  an 
Environmental Asses sment and Finding of  No S ignif i cant Impac t ,  the 
Near-Term Inter t ie Ac c e s s  P o l i cy was p laced in e f f e c t  on June 1 ,  1 985 . 
The Admin i s t rator i s  propos ing to  replace the Near-Te rm lAP with  the 
P roposed Long-Term I n t e r t i e  Ac c e s s  P o l icy . Several draf t s  of  the 
Long-Term Intertie  Ac c e s s  Po l i cy have been c i rculated for pub l ic review 
and comment . The mos t  recent of  the s e  was d i s t r ibuted on Decembe r  1 5 , 
1 98 7 .  

S ince d i s tr ibut ion o f  the Dec embe r  1 5 , 1 98 7 ,  Revis ed Draf t Long-Term 
Intertie  A c c e s s  P o l i cy , BPA has r e c e ived numerous comments  on the 
p roposed  provi s ions . As  a resul t of  BPA ' s  eva l uat ion of  the se  comment s , 
mod i f i cat ions to  the Revi sed  Draf t Po l ic y  are be ing incorpo rated  in the 
current p o l icy propos a l  as f o l l ows : 

S e c t ion 5 ( c ) ( 1 ) ( B ) ( i )  sha l l  read : 

Each hour , the maximum Cond i t ion 1 al locations f o r  BPA and each 
S chedul ing U t i l i ty wi l l  be  based on the rat io of  the i r  
respe c t ive d e c l arat ions t o  to tal d e c l arat ions , mul t ip l ied by  the 
ava i l ab l e  I n t e r t i e  capac i ty . Ava i labl e  Inter t ie capac i ty i s  
d e f ined as  the phys i c a l ly  avai lab l e  capac i t y ,  reduced  b y  the 
amount of  capac i ty r e s e rved to  s a t i s f y  the Admini s t rator ' s  power 
market ing program , exis t ing t ransmis s i on contrac t s  l i s ted  in 
Exh ib i t  C ,  and Assured  Del ivery contra c t s  no t sub j e c t  to  
m i t igat ion requirement s  of  s e c t ion 4 ( 4 ) . Exampl es of  
al locat ions und e r  Cond i t ion 1 are s hown in Exhib i t  A .  

S e c t ion 5 ( c ) ( 1 ) ( B ) ( i i )  s hal l read : 

During Condi t ion 1 ,  whenever BPA i s  unab l e  to  s e l l i t s  ful l pro 
rata al l o c a t ion , BPA wi l l  take larger a l l ocat ions on ensuing 
Cond i t ion 1 days unt i l  the d i f f e rence is e l iminated . 

S e c t ion 5 ( c ) ( 1 ) ( B ) ( i i i )  s ha l l  read : 

BPA wi l l  reduc e each Schedul ing Ut i l i ty ' s  al locat ion by any 
Protec ted  Area dec rement s  d e t e rmined pur s uant to s e c t ion 7 .  

The intent o f  the s e  changes  i s  to  e l iminate  the "Hydro Cap" and 
"al l o c a t ion to  marke t "  concepts  o r ig ina l ly contained in the De c embe r  1 5 , 
1 98 7 ,  Revised  Draf t lAP . A l l  o ther aspe c t s  of  the Revis e d  Draf t P o l i c y ,  
inc lud ing the exhib i t s  to  the p o l i cy , s hould b e  as sumed to  b e  cons i s tent 
with these changes .  The Admini s t ra t o r  may make further mod i f i ca t ions to  
this  proposal  as  j udged appropriate  bas ed  on this  E I S  and o ther  por t ions 
of  the admini s t rat ive record , p r i o r  to i s s uing a f inal p o l i c y .  

The De cemb e r  1 5 , 1 98 7 ,  Revis e d  Draf t Long-Term I n t e r t ie Ac c e s s  P o l icy  
f o l l ows . 
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REV I S ED DRAFT LONG-TERM INTERTI E  ACCESS POLI CY 

S e c t ion 1 .  Def in i t ions 

1 .  "Adminis trator"  means the Admin i s trator of Bonnev i l l e  Power 
Adminis trat ion ( BPA)  and is  used interchangeab ly wi th BPA . 

2 .  "Admini s t ra tor ' s  Powe r Marke t ing Program" refers  to  al l 
marke t ing ac t ions taken and po l i c ies  deve l oped to f ul f i l l  BPA ' s  s tatuto ry 
ob l igations . The s e  a c t ions and po l i c ie s  are based on exe r c i s e s  of  b road 
autho r i ty to ac t ,  cons is tent with sound bus ines s  p r inciples , to  re cove r 
revenue adequate  to amo r t iz e  Federal inves tment s  in the Federal Columb ia 
Rive r  power and t ransmiss ion sys tems , whi l e  encouraging d ive r s i f ied  use 
of  e le c t r i c  power a t  the lowes t prac t i cal  rates . In  the Nor thwe s t , the 
Adminis trator ' s  Power Marke t ing P rogram inc ludes BPA ' s  powe r supply 
ob l igat ions and programs to marke t  surplus power in a manner  that assures 
an adequate , r e l iab l e , e c onomi cal , e f f ic ient , and environmentally  
acceptab l e  power supp l y ,  whi l e  preserv ing regi onal and pub l ic preference 
to Federal e l e c tr i c  powe r .  I n  the Southwe s t , the Adminis t rato r ' s  Powe r 
Marke t ing P rogram inc l udes the Adminis t rato r ' s  programs to marke t surp lus 
Federal power at  equitab l e  p r i c es and to  as s i s t  in market ing the 
No rthwes t ' s non-Federal powe r surp l us . 

3 .  "As sured De l ivery" means f irm Inter t i e  t ransmis s ion s e rvice  
p rovided by BPA  unde r  a t ransmiss ion cont rac t to  whe e l  power covered by a 
contra c t  b e tween a Schedul ing U t i l i ty and a Southwe s t  ut i l ity . Assured 
De l ive ry contrac t s  may no t exceed  20 years ' durat ion . The s ervi c e  is 
interrup t ib l e  only in the event of  an uncontrol lab l e  force o r  a 
d e t e rminat i on made pursuant to  s e c t ions 7 o r  8 o f  this  po l i cy . Assured 
Del ive ry s e rvi c e  wi l l  b e  reduced only by the amount of  t ransmis s ion 
capac ity  to  the Southwe s t  later  a c qui red by a S chedul ing U t i l i ty through 
ownership or  contrac t .  

4 .  "BPA Resour c e s "  means Federal C o l umb ia River Power Sys t em 
hydroe l e c t r i c  pro j e c t s ; resources acquired by BPA unde r  l ong-term 
contrac t s , inc l ud ing resources  a c qui red pursuant to  s e c t ions S ( c )  and 6 
o f  the Nor t hwe s t  Power Act ; and resources a c quired pursuan t to 
s e c t ion 1 1 (b ) ( 6 ) ( i )  of  the Federal  Columb ia  R iver Transmiss ion Sys tem Ac t .  

5 .  "Extraregional U t i l i t ie s " are genera t ing ut i l i t ies , o r  
divis i ons thereof , that d o  not  provide r e t a i l  e l e c t r i c  s e rvice  and own o r  
operate s ignif ican t  amounts  of  gene rat ing capac i ty in the Nor thwe s t . 

6 .  "FD Supported  Sal e "  means that  p o r t ion o f  a Schedul ing 
U t i l i ty ' s  f i rm sale e qual , in amount and shape , to  the ut i l i ty ' s  pur c hase  
of  BPA  Firm D i s p l acement powe r .  
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7 .  "Fo rmula  A l l o c a t ion" means the shares o f  Intert ie Capac ity made 
ava i lab l e  to S chedul ing Ut i l i t ies  and , unde r  c e r ta in cond i t ions , 
Ext rareg ional Ut i l i t ies  for  sho r t-term sales  of ene rgy . 

8 .  " In t e r t i e "  means the two S OO-k i l ovo l t  ( kV )  a l t e rnat ing current 
(AC ) t ransmi ss ion l ines and one l , OOO-kV d i re c t  current ( DC ) l ine , whi c h  
extend f rom Oregon into Cal if o rnia o r  Nevada , and any add i t ions there to 
iden t i f ied by BPA as Pac i f i c  No r thwe s t-Pac i f i c  Southwe s t  Inter t i e  
fac i l i t ies . 

9 .  " In t e r t ie Capac i ty" means the No rth to South transmiss ion 
capa c i ty of  t he Inte r t ie contro l led  by BPA through owne rship or contrac t ;  
increased by powe r s c heduled South to  No r t h , decreased by loop f low , 
outage s , and o ther factors  that reduce transmi ss ion capac i ty ;  and further 
decreased  by Pac i f i c  Powe r & Light Company ' s  s chedul es , unde r i t s  
s chedul ing r ights at  the Mal in subs tat ion ( BPA Contrac t 
Nos . DE-MS 7 9-86BP9 2 2 9 9  and DE-MS 7 9- 79BP900 9 l ) .  

1 0 . "Mi t igation"  refers  to  the cond i t ions , o ther than rate s chedule 
provis ions , impo sed by BPA on a S c hedul ing U t i l i ty in re turn for  an 
As s ured De l ivery con t rac t .  M i t igat ion he lps  o f f s e t  operat ional and 
e conomic prob lems , a t t ributab l e  to a S chedul ing U t i l i ty ' s  power 
t ransact ion , that inhib i t  BPA ' s  abi l ity  to  mee t  i t s  exi s t ing f i rm load 
ob l igat ions o r  to  generat e  revenue s . The M i t igat ion measures s pe c i f i ed 
in this po l icy mus t  be inc l uded  in a l l  Assured De l ivery c on t rac t s , unl e s s  
sub s t i tute measures a r e  nego t iated  wi th BPA o n  a case-by-case bas i s . 

1 1 .  "Nons chedul ing U t i l i ty "  means a non-Federal Nor thwe s t  ut i l i ty 
t hat owns a generat ing resource ,  but does no t operate a generat ion 
con t r o l  area wi thin the Pac i f i c  Nor thwe s t .  A Nons chedul ing Ut i l ity  
reque s t ing Intertie  acc e s s  f o r  i t s  resource  mus t do so through the 
S c hedul ing U t i l i ty ( o r  BPA ) in who s e  control  area the res ource  is located . 

1 2 .  "Pac i f i c  No rthwe s t "  ( o r  "Nor thwe s t " )  i s  def ined in the 
Nor thwe s t  Power Ac t ,  16 U . S . C .  § 83ge , as the s tates  of Oregon , 
Was hington , and Idaho ; the po rt ion o f  Montana wes t  of  the Cont inental 
Divide ; por t ions of Nevada , Utah , and Wyoming with in the Columb ia Rive r 
drainage bas in ; and any cont iguous s e rvice  territories  of rural e l e c t r i c  
c oopera t ive s se rving inside and out s ide the Pac i f i c  Nor thwe s t ,  n o t  mo re 
than 75  air  m i l e s  from the areas referred to  above , that were s e rved by 
BPA as o f  Decemb e r  1 ,  1 980 . 

1 3 .  " P r o t e c ted  Area" means a s tream reach wi thin the Co lumb ia R ive r 
drainage bas in s pe c ial ly pro t e c t e d  f rom hydroe l e c t r i c  devel o pment because 
of  the presence  of  anadromous o r  high val ue res ident f i sh ,  o r  wi l d l if e . 
P r o t e c ted  areas may a l s o  inc l ude  s tream reaches which could support 
anadromous f ish  if  inves tment s  were made in habi tat , ha tcheries , pas sage , 
o r  o ther  proj e c t s . Thi s  p o l i cy c on t emplates  that BPA wi l l  impl emen t , 
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af ter  review and pos s ib l e  modif i cation , a comprehens ive p r o t e c ted area 
program adop t e d  by the Pac i f ic No r thwe s t  E l e c t r i c  Power and Conse rvat ion 
P lanning Counc i l . 

14 . "Qua l if ied  Extraregiona 1  Resour c e s "  means : 

( a )  a generating uni t  located out s i de the No r thwe s t  that was 
in commerc ial operat ion on the e f f e c t ive date  of t h i s  pol icy . However ,  
the term exc l udes the por t ions of  uni t s  covered as Qua l i f ied  Nor t hwe s t  
Resources . 

(b ) a f t e r  the Admin i s t rator has de t e rmined t hat  the capac i ty 
o f  the Inter t i e  i s  rated  at  approxima t e l y  7 , 900 MW ,  al l resourc e s  l ocated 
out s ide of the Nor thwe s t ,  o ther than the port ions o f  extraregiona1 
resources covered as Qua l i f ied  Nor thwe s t  Resource s . 

15 . "Qua l i f ied  Nor thwe s t  Resour c e s "  exc l ude BPA Resour c e s , but 
inc lude : 

( a )  Generat ing resources  located  ins ide the Nor thwe s t  that 
were in commer c ial  opera t ion on the e f f ec t ive da t e  of  this  po l icy . 
Regarding generat ing resources owned or  con t ro l l e d  by Nons chedu1 ing 
Ut i l i t ies , i t  mus t be demons trated that a relat ionship  had b een 
e s tab l ished by that  date wi th a S c hedul ing U t i l i ty o r  BPA to  s e rve 
Nor thwes t l oads . 

( b ) S chedul ing Ut i l i ty ext raregiona1 generat ing resources  
dedi cated to  No rthwe s t  l oads on the  e f f ec t ive date  of  this  po l icy . Thi s  
t e rm inc l udes  p r o  rata port ions of  Montana P ower Company ' s  and Pac i f i c  
P ower and Light Company ' s  shares  o f  the C o l s t rip  No . 4 generat ing 
s tat ion , based on the rat io of the i r  respec t ive reg ional l oads to the ir  
re s p e c t ive t o tal  loads ; and I daho Power Company ' s  share of  Va lmy No . 2 .  

( c )  New regional resources  o f  S chedul ing U ti l i t ie s , exce p t  f o r  
hydro e l e c t r i c  resources  l ocated in P r o t e c t e d  Areas , nee ded  t o  support  
powe r contrac t s  r e c e iving Assured  Del ivery s e rvice  under  t h i s  po l icy . 

1 6 . "Resource "  means an iden t i f ied  e l e c t ri c  generat ing uni t o r  
s tack o f  par t icular e le c tr i c  generat ing uni t s  iden t i f ied  to  supply  powe r 
o r  capac i ty f o r  sale  over the Inte r t ie . 

1 7 .  " S c hedul ing Ut i l i ty "  means the Nor thwe s t por t ion o f  a 
non-Federal ut i l i ty that operat e s  a generat ion control  area wi thin the 
Nor thwe s t .  

18 . " S easonal Exchange " means a t ransa c t ion that takes advantage of  
s easonal  dive rs i ty b e tween Nor thwe s t  and Southwes t  l oads through 
t rans fers  of f i rm power , at  a prespe c i f ied  d e l ivery rate , f rom Nor t h  to 
South during the Southwes t ' s  summer l oad season and f rom S outh  to  Nor t h  
during the Nor t hwe s t ' s  wint e r  l oad season . Seasonal Exchanges may 
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invo lve payments o f  add i t ional cons ide rat ion to  ref l e c t  the r e l a t ive 
seasonal val ues of  power throughout the wes t e rn Uni ted  States . Seasonal 
Exchange schedule s  of  Nor t hwe s t  u t i l i t ie s  wi l l  be  ref erred to  as 
"del iveries , "  and s chedu l e s  of Southwe s t  ut i l i t i e s  wi l l  be r e f erenced as 
" re turns . "  A Schedul ing U t i l i ty mus t  be  ab l e  to suppor t  i ts summer t ime 
f i rm power de l iver i e s  with generat ing resour c e s  that are sur p l us to i t s  
Nor thwes t requirements . The sum of a Schedul ing U t i l i ty ' s  energy 
resources  for each month in whi c h  d e l iveries  are made ( wi th spec ial 
conce rn for  Augus t )  mus t exceed i ts corresponding Nor thwe s t loads by an 
amount suf f i c ient to suppo rt  the Seasonal Exchange . 

1 9 .  "Sect ion 9 ( i ) ( 3 )  resource "  means a S chedul ing U t i l i ty resource 
that BPA has granted  p r io r i ty in rece iving BPA t ransmi s s ion , s to rage and 
l oad factoring s e rvi c e s . 

S e c t ion 2 .  Inte r t ie Capac i ty Reserved f o r  BPA 

The Adminis t rator  reserves f o r  BPA ' s  use Inte r t i e  Capac i t y  
suf f i c i en t  to : 

( a ) d e l iver the ful l amoun t of  BPA ' s  s ur p l us f i rm powe r ,  

( b ) p e r f o rm ob l iga t ion s  unde r  exi s t ing BPA t ransmis s ion 
c on t rac t s  l is ted in Exhib i t  C ,  t o  the ext ent such ob l igat ions d i f f e r  f rom 
the cond i t ions s p e c i f ied in this  po l icy , and 

( c )  provide Assured De l ivery s e rv i c e  f o r  t ransac t ions no t 
sub j e c t  to  l imi t s  under  Exh ib i t  B to  this  po l ic y .  

Sec t ion 3 .  Cond i t ions For I n t e r t i e  Access  

( a ) A l l  Inte r t ie a c c e s s  wi l l  be  granted pursuant to the  cond i t ions  
and procedures o f  this  po l ic y , unl e s s  o therw i s e  s p e c i f ied in  the  three 
exi s t ing BPA t ransmi s s ion contra c t s  l i s ted in Exh ib i t  C .  

( b ) BPA wi l l  p rovide Intert ie ac c e s s  only f o r  BPA Resour c e s  and the 
Qua l i f ied Nor thwe s t  Resources of S c hedul ing Ut i l i t ie s , exce p t  t o  the 
extent that Qua l i f ied Ext raregiona1 Resour c e s  are p e rmi tted  ac c e s s  under  
this  p o l i c y .  

( c )  BPA wi l l  p rovide Assured De l ivery and a l l o ca t e  remalnlng 
Inte r t ie Capac i t y  when prov i d ing such acc e s s  wi l l  no t sub s tan t ia l ly 
interfere  with  operating l imitati ons of  the Federal sys t em .  Exampl e s  o f  
these l imi tat ions , which  ref l e c t  BPA ' s  obl iga t ion to  operate i n  an 
e conomical  and r e l iab l e  manner  c ons i s tent with  p rudent ut i l i t y  prac t i c e s , 
inc l ude : 

( 1 )  The BPA r e l iab i l i ty c r i t eria and s tandards , 
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( 2 )  Wes t e rn Sys tems Coord inat ing Counc i l  minimum opera t ing 
rel iab i l ity  c r i te ria , 

( 3 )  North  Ame r i can E l e c tric  Re l iab i l i ty Counc i l  Opera t ing 
Commi t tee  minimum c r i t e r ia for operat ing r e l iab i l i ty ,  and 

( 4 )  coordina t ion agreements among BPA , s c hedul ing ut i l i t ies  
and o ther Fede ral  agenc ies  regarding resource and rive r 
operat ions . 

( d )  Any ut i l i t y  that has contrac tual  o r  owne rship  righ t s  to 
t ransmis s i on capa c i ty to  Southwes t  ut i l i t ie s  mus t  be  ful ly  ut i l i z ing such 
capa c i ty p r i o r  to rece iving any access to  BPA I n t e r t i e  Capac i t y .  

Sec t ion 4 .  Assured Del ive ry f o r  Inte r t ie Ac c e s s  

Subj e c t  to t h e  l imitat ions and o ther  cond i t ions in t h i s  s e c t ion and 
in o ther s e c t ions of this po l icy , BPA has d e t e rmined that it can provide 
As sured Del ivery to Schedul ing Ut i l i t ie s  wi thout caus ing sub s tan t ial  
interference with the  Adminis trator ' s  P owe r Marke t ing P rogram . 

(a ) A c c e s s  Fo r U t i l i t i e s  Owning Or Con t ro l l ing Southwe s t  
Interconne c t ions 

Assured Del ive ry i s  intended prima r i ly for Schedul ing U t i l i t ie s  
whi c h  lack interconnec t ions with  t h e  Southwes t .  A ut i l i t y  wi th 
t ransmiss ion access  to Southwe s t  u t i l i t ie s , through contra c t  or  
ownershi p ,  mus t ut i l i z e  all  such capac i ty on a f i rm bas i s  b e f o re 
receiving any Assured Del ive ry .  A ut i l i t y  i s  e l ig i b l e  f o r  Assured 
Del ivery only to the extent that the sum o f  its Exhib i t  B amoun t s  exceeds 
its  own transmis s ion capac ity to  the Southwe s t .  

(b ) Waiver Of BPA Service Obl igat ion . Assured Del ivery cont rac t s  
mus t contain a waiver o f  BPA ' s  obl igat ion under  the S chedul ing Ut i l i t y ' s  
power sales  contrac t ,  up to  the amount o f  power f o r  whi ch  f i rm I n t e r t i e  
a c c e s s  is  p rovided . 

( c )  Transa c t ions No t Sub j e c t  To Exh i b i t  B Lim i t s  Under  Thi s  P o l i cy 

( 1 )  Joint Venture s .  Joint ventures be tween BPA and ut i l i t ie s , 
such as f irm d i s p lacement contrac t s , whi c h  al low BPA to  inc rease i t s  
sales  of  surplus power qual ify  f o r  As sured D e l ive ry . 

( 2 )  Sales  In  Lieu Of Exchanges .  BPA may o f f e r  to  sat i s fy 
Schedul ing Ut i l i ty demands f o r  Seasonal Exchange s  by s e l l ing them 
inc remental amount s  of s urplus f i rm powe r dur ing winte r  months . Upon 
comm i t t ing to  purchase  such inc remental f irm power at  nego tiated  p r i c e s  
that ref l e c t  BPA ' s  l o s t  oppor tuni t ie s  f o r  s ummer sale s , a S c hedul ing 
Ut i l i ty wi l l  qua l i f y  for Assured De l ivery (with  m i t iga t ion ) to  whe e l  an 
equal amount of  f i rm capac i ty and energy ove r the Inter t ie during s ummer 
months . 
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( 3 )  Cond i t ions . A Schedul ing U t i l i ty may reque s t  at  any t ime 
the Assured Del ivery of t ransac t ions iden t i f ied in s e c t ions 4 ( c ) ( 1 )  and 
4 ( c ) ( 2 ) .  Relevant c on t rac t s  mus t be  presented f o r  review when Assured 
De l ivery is  reque s t e d . BPA wi l l  satisfy  a reque s t  w i t h in 60  days af t e r  a 
Schedul ing U t i l i ty has demons t rated sat is fac t ion of  the requi rement s  of  
this pol icy . 

( d )  Transac tions Sub j ec t  To Exhib i t  B Limi ts  Und e r  Thi s  P o l i cy 

( 1 )  Maximum Amount s  Of  As sured Del ive ry .  BPA wi l l  p rovide 
800 MW of Ass ured De l ivery for t ransac t ions , l imited  by Exh ib i t  B 
amoun t s , that are iden t i f ied in t h i s  po l icy . BPA wi l l  d e t e rmine the 
amount of  any add i t i onal Assured De l ivery inc rement af ter  c on c l us i on of 
the Thi rd AC par t i c ipat ion proce s s . Moreover ,  the 800 MW amoun t may be  
sub j e c t  to some reduc t ion i f  the  DC  terminal expan s i on p roj e c t  i s  no t 
c omp l e ted on sche dul e . 

( 2 )  Firm Powe r Sales  

(A)  Exis t ing Transmi s s ion Contrac t s . BPA wi l l  provide 
As sured De l ivery for the remaining term of the f irm power sale  con t rac t 
iden t i f ied in Exh ib i t  C to  this  p o l icy . 

( B )  Exhib i t  B amoun t s . 

( i )  C urrent maximum . Each S c he dul ing U t i l i ty ' s  
maximum As sured De l ive ry amount f o r  f i rm sales  e qual s  i t s  ave rage f irm 
energy surp lus , shown in Exh ib i t  B to this pol icy . Exce p t  f o r  Montana 
Power Company (MPC ) ,  Exhib i t  B represents pro j e c ted  S chedul ing U t i l i ty 
surpl us e s  f o r  the 1 98 8-8 9 operat ing year . In  s a t i s f a c t ion of  a l l  
ob l i gations to  MPC und e r  No rthwe s t  P owe r Ac t s e c t i on 9 ( i ) ( 3 ) , MPC ' s  
Exh ib i t  B amount i s  se t a t  105  MW to fac i l i tate  l ong- t e rm sales  of  f i rm 
power f rom i t s  share of  the C o l s t rip  No . 4 coal-f ired  gene rat ing s t a t ion . 

( i i )  Future change s . BPA may , at  i t s  d i s c re t ion , 
revi se Exhib i t  B to  ref l e c t  changes in the f i rm power surp luses  of 
individual ut i l i t ie s ; however ,  the 3 6 1  MW Exh ib i t  B ave rage f i rm surp lus 
t o tal  i s  no t sub j e c t  to  inc rease .  Any unuti l ized  As sured De l ivery amount 
i s  revoked i f , upon revi s ion , a ut i l i ty ' s  individual Exhib i t  B amount has 
de c l ined or if a u t i l i ty has s o l d  f i rm power to ano ther u t i l i ty seek ing 
to inc rease i t s  Exhib i t  B average f i rm surplus amount . A S c hedul ing 
Ut i l i ty may increase i t s  individual Exh ib i t  B amount by purchas ing 
surpl us f i rm power f rom BPA or any S chedul ing Ut i l i ty with  an Exhib i t  B 
amount . 

( i i i )  Nature Of Transac t i ons . BPA wi l l  not  provide 
As sured De l ivery for t ransa c t ions whi c h  a S chedul ing U t i l i ty canno t 
demons t rate  to  be  other  than an advance arrangement to  s e l l  nonf i rm 
energy . Nonf irm ene rgy t ransac t i ons may rece ive Inte r t ie ac c e s s  only 
under  s e c t ion 5 of  this po l icy . 
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( C ) Shaping . Firm power sales  e l igible  f o r  Assured 
De l ivery may be  shaped wi thin the f o l l owing ranges .  During the mon ths of 
Sep tember  through Decembe r ,  a S chedul ing U t i l i ty may de l ive r f irm ene rgy 
at a rate up to 1 . 8  t imes i t s  Exhib i t  B average f irm surplus amount . 
During the months of  January through Augus t ,  a S chedul ing Ut i l i ty may 
del ive r f i rm energy at a rate no grea ter than 1 . 0  t imes i ts Exhib i t  B 
amount . However , total  d e l ivered ene rgy may no t exceed  the Exhib i t  B 
annual f i rm energy maximum . 

( 3 )  Seas onal Exchanges 

( A )  Exis t ing Contrac t s . BPA wi l l  provide Assured 
De l ivery for  the remaining t e rm of the Seas onal Exchange cont rac ts  
iden t i f ied in Exh ib i t  C to this po l icy . 

( B )  Exh ib i t  B Amounts . Sub j e c t  to the individual  u t i l ity  
Seas onal Exchange maximums in Exh ib i t  B ,  BPA wi l l  p rovide As s ured 
De l ivery to fac i l i ta t e  S eas onal Exchange s  of  Qual i f ied  No rthwe s t  
Resourc e s . The current Exh ib i t  B ( re p re s e n t ing I n t e r t i e  Capac i ty 
Ava i lab l e  f o r  As sured De l ivery ) is  sub j e c t  to revis ion at the d i s c re t ion 
of  BPA . 

( 4 )  Mit igat ion 

(A) F i rm Sal e s  And Seasonal Exchange De l iver i e s . Dur ing 
any hour in whi c h  BPA has invoked Cond i t ion 1 a l locat ion p ro c edures to 
pres chedul e energy d e l ive r i e s , each ut i l i t y ' s  Assured Del ivery amoun t  
shal l be deduc ted f rom i t s  f o rmula  a l l o cat ion t o  d e t e rmine i t s  share of  
energy s cheduled  on the Inter t ie . I f  the remainder i s  nega t ive f o r  a 
given ut i l i ty , then tha t ut i l ity  mus t purchase s uf f i c ient ene rgy f rom 
BPA , at BPA ' s  then-ap p l i cab l e  rate , to  make up the d i f f e renc e . 

( B )  Seasonal Exchange Returns 

( i )  Returns . Exchange con t rac ts mus t s p e c i f y  tha t  
a l l  re turn ene rgy be  s chedul ed to e i ther t h e  AC I n t e rt ie point of  
interconnec t ion at the  Cal i f o rnia-Oregon border ( "COB " ) o r  the DC 
Int e r t i e  point of interconne c t ion at the Nevada-Oregon b o rd e r  ( "NOB " ) .  
Exchange c on t rac t s  mus t a l s o  s pe c ify pres chedul ed d e t e rmina t i ons o f  
hourly  energy re turns . 

( i i )  Cash out . During any hour in wh ich  BPA has 
invoked Cond i t ion 1 or Cond i t ion 2 al locat ion procedures to  p re s chedule 
energy de l ive r ie s , a ut i l i ty may not  u t i l i z e  the cash-out p rovis ions of  a 
Seasona l  Exchange cont ract . The rate of  a cash out during Cond i t ion 3 
s ha l l  not exceed than the rate at  whi c h  the exchange re turn c ould  have 
been s c hedul e d . 

( 5 ) Sat i s fying Reques ts  For Ass ured  D e l ivery . To a l low 
suf f i c ient t ime f o r  cont rac t neg o t iat ion , ini t ia l  r e que s t s  unde r  this  
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pol icy wi l l  be  a c c epted  unt i l  February 1 ,  1 98 9 . Thereaf t e r , BPA wi l l  
negot iate and execute  As s ured Del ive ry con t rac ts . I f  Int e r t ie Capac i ty 
remains avai lab l e  f o r  Assured De l ivery of t ransac t ions l imited  by 
Exhib i t  B amoun t s , s ub s e quent reques ts  mus t be r e c e ived no later  than 1 20 
days before  c ommencement of the next BPA operat ing year . A l l  r e l evant 
powe r contrac t s  mus t be presented for  review no later  than the date  on 
whi ch a reques t  f o r  As sured De l ivery is  made . BPA wi l l  not enter tain 
Assured De l ivery reque s t s  for  f irm power sales  in exc e s s  of  a u t i l i ty ' s  
Exhib i t  B maximum . 

S e c t ion 5 .  Formula Al l o cat ion 

( a )  Lim i t s  On I n t e r t i e  Capac i ty Ava i l ab l e  For Formula A l lo cat ion . 
General ly , BPA wi l l  d e t e rmine Int e r t ie Capac i ty ava i l ab l e  f o r  Formula 
Al l ocat ions af t e r  f ir s t  tak ing into accoun t  the amount of  Inte r t ie 
Capac i ty ne c e s sary t o  s a t i s fy requi rement s  of the Adminis t rator ' s  Power 
Market ing Program ,  exi s t ing transm i s s ion con t ra c t s  l is ted  in Exhib i t  C ,  
and As sured D e l ive ry cont rac ts  exe cuted by BPA pursuant to  this  po l icy . 
However ,  dur ing Cond i t ion 1 ,  BPA w i l l  not  cons ider the Assured Del ivery 
contra c t s  sub j e c t  to  mit igat ion requiremen t s  in d e t e rmin ing ava i lab l e  
Intertie  capac i ty . BPA may reduce any al locat ion , i f  add i t ional Int e r t i e  
Capac i ty i s  required to  minimize  revenue l o s s e s  ass o c iated w i t h  act ions 
taken to  pro t e c t  f ish in the Columb ia R iver drainage bas in . 

( b ) No rthwes t S chedul ing Ut i l i ty Requirements . BPA wi l l  make 
ut i l i t ie s  aware  of s chedul ing requ irements  before  the p o l i cy i s  
imp l emented . 

( c )  Al l ocation Methods . 

( 1 )  Cond i t ion 1 

( A )  Unt i l  De cember  3 1 , 1 988 . Inte r t ie Capac i ty w i l l  be  
al l o cated pursuant to  the  Expo rtab l e  Agreement ( BPA Con t ra c t  
No . 1 4-03-7 3 1 5 5 ) ,  when appl i cab l e . 

( B )  Af t e r  December  3 1 , 1 988 . Cond i t ion 1 wi l l  be in 
e f f e c t  when the Federal sys tem i s  in s p i l l  or  in l ik e l ihood of  s p i l l , as  
determined by BPA . Avai l ab l e  Int e r t ie capa c i ty w i l l  b e  a l l o cated 
pursuant to  the f o l l owing procedure : 

( i )  Each hour , the maximum Cond i t ion 1 al locat i ons 
f o r  BPA and each S chedul ing U t i l i ty wil l be  based on the rat io of  the i r  
respe c t ive hydroe l ec t r i c  generat ing capac i t ie s  to  the Nor thwe s t ' s  t o tal  
hydroel ec t r i c  gene rat ing capac i ty ,  mul t ip l ied by  the avai lab l e  Inte r t ie 
capa c i ty ( the "Hydro Cap" ) .  To the extent that the dec larat i ons of s ome 
S chedul ing U t i l i t ie s  are l es s  than the i r  respe c t ive Hyd ro Caps , BPA wi l l  
al locate  the remainder , pro rata , t o  i t s e l f  and t o  o ther  S chedul ing 
Ut i l i t ies  whos e  d e clara t i ons are greater than , or e qual to , the ir  
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respe c t ive Hydro Caps . Examples  of a l l ocat ions under Cond i t i on 1 are 
shown in Exhib i t  A .  

( i i ) Dur ing Cond i t ion 1 ,  whenever the Southwes t 
marke t at  BPA ' s  app l icab l e  ra te i s  l e s s  than the ava i lab l e  Intert i e  
capac i t y ,  BPA wi l l  a l l o cate  n o  mo re capac ity  than that marke t amount . 

( i i i ) In cal culat ing each Schedul ing Ut i l i ty ' s  Hydro 
Cap , BPA wi l l  reduce the hydroe l e c t r i c  generat ing capac i t i e s  of 
ind ividual ut i l i t ie s  by any Protec ted Area dec rements d e t e rmined pursuant 
to  s e c t ion 7 .  

( 2 )  Cond i t ion 2 

When Cond i t ion 1 i s  not in e f f ec t , but BPA and S chedul ing U t i l i t ies  
dec lare amounts  of energy that exceed avai lab l e  I n t e r t i e  capac i ty ,  
Formula Al locat ions for  BPA and each S chedul ing U t i l i ty w i l l  approxima t e , 
by hour , the rat io of each dec larat ion to the sum of a l l  d e c lara t i ons , 
mul t i p l ied by the ava i l ab l e  Int e r t ie capac i t y .  An examp l e  of an 
a l l ocat ion unde r  Cond i t ion 2 is shown in Exhib i t  A .  

( 3 )  Cond i t ion 3 

When Cond i t ion 1 i s  no t in ef fec t and when the t o tal  surplus energy 
d e c l ared availab l e  by BPA and Schedul ing U t i l i t ie s  is l e s s  than the total  
avai lab l e  Int e r t ie Capac i t y ,  BPA  and S chedul ing Ut i l i t ies ' al locat ions 
wi l l  e qual thei r  dec lara t i ons . The remaining In t e r t ie capa c i ty wi l l  b e  
made avai lab l e  to  Ext raregiona1 U t i l i t ie s . Examp l e s  of  the two pos s ib l e  
a l locat ion procedures under  Condi t ion 3 are shown i n  Appendix A .  

( d ) Modif ied  A l l o c a t ions Upon Comme r c ial Ope ra t ion Of  the Third  
A . C .  Interconne c t i on .  When the marke t power of Cal if ornia I n t e r t i e  
owners  is  reduced upon commerc ial operat ion of t h e  t h i rd AC 
interconnec t ion , BPA wi l l  cease a l l ocating individual Inte r t ie capac i ty 
amount s  to non-Federal ut i l i t ies  during Cond i t ions 2 and 3 .  Ins tead , 
af t e r  al locating suf f i c ient capac i ty to i ts e l f , BPA w i l l  to the extent 
prac t i cab l e  make the rema ining In t e r t i e  Capac i ty ava i l ab l e  as a b l o ck to  
S c hedul ing Ut i l i t ies , and make any res i dual amount under Cond i t ion 3 
ava i lab le  to Ext rareg iona1 U t i l i t ie s . Howeve r ,  this  provis ion wi l l  not  
b e  operat ive if  the Admin i s t ra t o r  d e t e rmines tha t : 

( 1 ) even af t e r  comme r c ial  opera t ion of the thi rd AC , I n t e r t i e  
access  cont inues to b e  impai red  f o r  Cal i f o rnia ut i l i t ie s  presently 
lacking ownership  in  the  s outhern port ion of the Intert ie , or  

( 2 )  Southwes t ut i l i t ies  ut i l i z e  some pro rata s cheme to  
al locate  energy purchas e s  over the  Intert ie . 
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S e c t ion 6 .  Ac ces� for Qua l i f ied  Ext raregi onal Resources 

( a )  As sured Del ivery . Any reque s t  f o r  Assured De l ive ry o f  power 
f rom a Qual i f ied Extraregional Resource wou l d  be g ranted only by contrac t 
whi c h ,  in addi t ion to the Mi t igat ion measures spec i f ied  in 
se c t ion 4 ( d ) ( 4 ) ( B ) ,  mus t inc l ude bene f i t s to BPA such as inc reased  
s to rage , improved sys tem coord inat ion or  o perat ion , or  o t he r  
cons iderat ion o f  val ue commensurate with  the servi c e s  provided . Howeve r ,  
Canadian Ext raregional Ut i l i t ie s  wi l l  not  be provided As sured Del ivery 
s e rvice un t i l  the Admin i s t ra t o r  has de termined that the capab i l ity  of  the 
Inte r t ie i s  rated at  approxima te ly  7 , 900 MW .  Proposed con t ra c t s  wou l d  be  
evaluated by BPA and reviewed pub l i c l y  to  determine whe ther 

i t  would  cause s ubs tan t ial  inte r f e rence with the Admin i s t rator ' s  Power 
Marke t ing P rogram . An environmental review would a l s o  be  conduc ted . 

( b ) Formula Al l o cat ion . Unde r Cond i t ion 3 ,  energy f rom Canadian 
Qual i f i e d  Extrareg i onal Res ource s  wi l l  have access  to the Int e r t ie to  the 
extent that Inter t ie Capac i ty i s  avai labl e  in exc e s s  of  the amount used 
by BPA , Schedul ing Ut i l i t ies , and ene rgy f rom U . S .  Qua l i f ied  
Ext raregional Res ourc e s . BPA may p rovide Qua l i f ie d  Ext raregional 
Res ource s  w i th s ome add i t ional Fo rmula A l l o c a t ion , i f  the ut i l i ty owner  
agrees by c on trac t  e i ther to  inc reas ed  par t i c ipat ion in  the  Pac i f i c  
Northwe s t ' s  c o o rd inat e d  p l ann ing and opera t ion , o r  to  provide o ther 
c ons iderat ion of  val ue , apart  f rom the s tandard BPA whe e l ing rate , 
c ommensurate w i th the s e rvices  provided . 

S e c t i on 7 .  Fish and W i l d l i f e  P r o tec t ion 

( a )  Purpos e .  Hydroe l e c t r i c  pro j e c ts c ons t ruc ted in Protec ted Areas 
may sub s tan t ial ly  dec reas e the ef f e c t iveness  o f , or sub s tan t ia l ly 
inc reas e the need f o r , expend i tures and o ther ac t ions by BPA , under 
No rthwe s t  Power Act s e c t i on 4 (h ) ,  to pro t e c t ,  mit igate or  enhanc e  f ish 
and w i l d l i f e  resourc e s . Inte r t ie a c c e s s  wi l l  no t be  provided to  
fac i l i tate  the  t ransm i s s ion of  power gene rated by any new  hydro e l e c t r i c  
proj e c t s  l ocated i n  P r o t e c ted Areas , l i cens ed  af t e r  the e f f e c t ive date  o f  
t h i s  p o l i c y .  Upon expi rat ion o f  a Federal Power Ac t l icense for  an 
exi s t ing pro j e c t  located  within a P r o t e c ted Area , BPA wi l l  as s i s t  the 
l i censee in deve loping any ne ces sary pro t e c t ive cond i t ions so that the 
pro j e c t  may cont inue to qual i fy f o r  Int e r t i e  acces s . 

( b )  Implemen tation . This p o l icy contemplates  that BPA wi l l  
impl ement , a f t e r  review and p o s s i b l e  mod i f icat ion , a c omprehensive 
protec ted  area program adopted  by the Pac i f i c  Nor thwe s t  E l e c t ri c  Power 
and C ons e rva t i on P lanning Counc i l . In  the meant ime , BPA wi l l  adopt the 
P r o t e c ted  Area des ignat i ons comp i l ed by the Counc i l  s taf f . Exhib i t  D 
l is t s  tho s e  s tream reache s , us ing Envi ronmental P ro te c t ion Agency s tream 
reach code s , curren t l y  des ignated  by BPA as pro t e c ted  areas . 
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( c )  Enforcemen t .  I f  a Scheduling U t i l i ty or Nonschedul ing U t i l i ty 
owns , or acquires the output f rom, a hydroel e c t r i c  project covered under 
the restrict ions of section 7 ( a ) ,  BPA w i l l  reduce that u t i l i t y ' s  Assured 
Delivery capacity and the Formula Allocation made available to it under 
the Condition I Hydro Cap by e i ther the nameplate rating of the project 
( in the case o f  ownership ) ,  or the amount of capacity acquired. 

Section 8 .  Other Enforcement Provisions 

Whenever the terms of this pol icy are not being met ,  BPA w i l l  inform 
the appropriate u t i l i ty o f  the nature o f  the noncompliance and actions 
that may be taken to achieve comp l iance . I f  noncompliance is not 
corrected within a reasonable period, BPA may impose an appropriate 
sanction. Sanctions include denial of access for a resource and refusal 
to accept schedu l e s .  
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EXH I B I T  A �-� - ---�--

FORMULA ALLOCAT I ON 
EXAMPLE OF FORM-ULAALLOCATION---ONDER COND I T I ON 1 

. .  -- ---�� --------.-�-- �- -----

Assumpt i ons Used i n  Th i s_�x.�I11.P_� 

1 .  T h e  E x po r t a b l e  A g r e e me n t  h a s  e x p i r e d  ( po s t- 1 2 / 3 l / 8 8 )  a n d  C o n d i t i on 1 
a s  p ro po s e d  i s  i n  e ff e c t . 

2 .  T h e  a v a i l a b l e  I n t e r t i e C a p a c i ty for Formu l a  A l l o c a t i o n s  i s  3 3 00 MW . 

3 .  No A s s u r e d  De l i v e ry c on t r a c t s  u n d e r  t h e  L T I A P  h a v e  b e e n  n e g o t i a t e d . 

4 .  E x t r a r e g i o n a l  u t i l i t i e s a r e  n o t  a l l ow e d  to d e c l a r e  or to r e c e i v e a n  
a l l oc a t i on u n d e r  t h i s c o n d i t i o n .  

Examp l e  of a Dec l a rat i on and A I  l oca t i on 

( 1  ) ( 2  ) ( 3 ) ( 4  ) ( 5  ) ( 6 )  ( 7 )  ( 8  ) 

Hydro Max . F o rmu l a  I n i t  i a l  D e c l a r at i o n s  A d j u s t e d  F i n a  1 

1!.UJ. . CiHli:!� i t):'* Al l Q�Qt i Qn D��l arQt i Qn Al l Q�i:!t i Qn Al l Q(;i:!t i Qn Al l Q�at i Qn Al l Q';i!t i Qn 

I PC 1 , 660  1 7 1  1 , 0 0 0  1 7 1  1 7 1  1 6  1 8 7 

HPC 1 9 3  2 0  4 0 0  2 0  2 0  2 2 2  

PP&l 1 , 2 5 0  1 2 9 1 5 0 0  1 2 9 1 2 9 1 2  1 4 1  

PGE 1 , 1 5 0  1 1 9  0 0 0 

PSP&l 1 , 8 0 0  1 86 7 0 0  1 8 6 1 8 6 1 7  2 0 3  

WP 1 ,  1 4 0  1 1 9 6 0 0  1 1 9 1 1 9  1 1  1 3 0  

C H N  2 7 0  2 8  2 5  2 5  2 5  

C l DK 2 9 0  3 1  0 0 0 

GRT 6 2 0  6 4  5 0  5 0  5 0  

D G l S  2 0 0  2 1  1 0 0 2 1  2 1  2 2 3  

C OW 1 5 4 1 6  0 0 0 

P .  D .  0 0 0 0 0 

SND  1 0 3 1 0  0 0 0 

S C L  1 , 8 2 0  1 8 8 8 5 0  1 88 1 88 1 7  2 0 5  

T C l  684 7 1  0 0 0 

EWEB 81  8 0 0 0 

B PA � L..ll.9. .2......5..QJl L..ll.9. L.J..l..9. li5. .fJ..l.1 

3 1 , 9 0 0  3 , 3 0 0  1 4 , 7 2 5  3 , 0 2 8  2 , 9 5 3  2 7 2  3 , 3 0 0  

* Ut i l i ty ' s  reg i onal  hydro c a pac i ty amou n t s  a r e  t en t at i v e p en d i n g re l ea s e  o f  t h e  1 98 7  P a c i f i c  

Northwe s t  C oord i n at i o n Agreement  data . 
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Descr i pt i on 

Co l u mn 

Co l umn 2 

Co l umn 3 

Co l umn 4 

C o l u m n  5 

Co l umn 6 

Co l u mn 7 = 

Formu l a :  

Co l umn 8 

U t i l i ty d e c l a r i n g e n e r gy for Formu l a  A l l oc a t i on . 

U t i l i ty ' s to t a l  r e g i on a l  Hyd roe l e c t r i c C a p a c i ty 

U t i l i ty ' s ma x i m u m  i n i t i a l a l l oc a t i on comp u t e d  o n  t h e  a v a i l a b l e 
I n te r t i e  Ca p a c i ty for Formu l a  A l l oc a t i on .  

Formu l a :  U t i l i ty ' s r e g i on a l  hyd r o  X a v a i l a b l e  I n t e r t i e  
Tot a l  r e g i on a l  h y d r o  C a pa c i ty 

U t i l i ty ' s d e c l a r a t i on for Formu l a  A l l oc a t i on . 

I n i t i a l a l l o c a t i on b a s e d on l e s s e r  of d e c l a r a t i on ( c o l u m n  4 )  or 
a l l oc a t i on s  b a s e d  on  r e g i on a l  h y d r o  c a p a c i ty ( c o l u mn 3 ) . 

U t i l i t i e s e l i g i b l e  for a l l oc a t i on a d j u s tme n t  d u e  to o t h e r  
u t i l i t i e s n o t  d e c l a r i n g e n e r gy a v a i l a b l e u p  t o  t h e  a mou n t  of 
t h e i r c o l u m n  3 a l l oc a t i on s .  

T h e  pro r a t a  a dj u s tme n t  to e a c h  i n i t i a l a l l oc a t i on .  

e l i g i b l e  u t i l .  i n i t i a l a l l oc .  X 
tot a l e l i g .  u t i l .  i n i t i a l . a l l oc .  

tot a l  c a p a c i ty a v a i l .  
for a d j u s t e d  a l l oc a t i on .  

U t i l i ty ' s f i n a l  a l l oc a t i on , l i m i t e d  to c o l u mn 2 .  
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EXAMPLE OF FORMULA ALLOCAT I ON UNDER COND I T I ON 2 

Assumpt i ons used i n  th i s  examp l e :  

1 .  C o n d i t i on 1 i s  n o t  i n  e ffe c t . 

2 .  T h e  h o u r l y  e n e r gy f rom S c h e d u l i n g U t i l i t i e s a v a i l a b l e a t  a ny p r i c e  i s  
g r e a t e r  t h a n  t h e  a v a i l a b l e I n t e r t i e  C a p a c i ty .  

3 .  A v a i l a b l e I n t e r t i e C a p a c i ty e q u a l s 3 1 00 MN . 

A s s u mp t i o n s : B e g i n n i n g to t a l  I n t e r t i e  C a p a c i ty 
P G E  c a p a c i ty 
P P L  c a p a c i ty 
Loop f l ow a n d  c a p a c i ty r e d u c t i o n 
A s s u r e d  De l i v e ry 
A v a i l a b l e I n t e r t i e  C a p a c i ty 

5 2 00 �H·j 
7 00 M vJ 
3 00 MW 
500 M vJ 
600 MN 

3 1 00 MW 

4 .  E x t r a r e g i o n a l  U t i i i t i e s a r e  n o t  a b l e  to d e c l a r e  or r e c e i v e a n  
a l l oc a t i o n i n  t h i s  c o n d i t i o n .  

Examp l e  of  the dec l a ra t i on and a l  l ocat i on :  

( 1 ) 

B P A  

I OU 1 

I OU 2 

I OU 3  

PA l 

P A 2 

PA 3 

Descr i pt i on :  

C o l u m n  

Co l u m n  2 

Co l u m n  3 

( 2  ) ( 3 )  
E n e r g y  F o r m u l a  

De c l a r a t i o n A l l oc a t i on 

2 , 000 9 0 4  

1 , 3 00 5 8 7  

1 , 9 60 8 8 6  

400 1 8 1 

1 00 4 5  

200 9 0  

900 407 
6 , 8 6 0  3 , 1 00 

U t i l i ty d e c l a r i n g  e n e r gy for F o r m u l a  A l  l o c a t i o n .  

U t i l i ty 1 s e n e r gy d e c l a r a t i o n .  

F i n a l  F o r m u l a  A l l o c a t i o n for a v a i  l a b l e I n t e � t i e C a p a c i ty .  

F o r m u l a : U t i  l i t y 1 s d e c l a r a t i o n X a v a i  l a b l e I n t e r t i e C a D a c i ty 
Tot a l  d e c l a r a t i o n s  
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TWO EXAMPLES OF FORMULA ALLOCAT I ON UNDER COND I T I ON 3 

Assumpt i ons used i n  examp l e  #1 : 

1 .  S c h e d u l i n g U t i l i t i e s do not d e c l a r e  e nou g h  e n e r gy to cov e r  t h e  
a v a i l a b l e I n t e r t i e C a p a c i ty .  

2 .  S c h e d u l i n g U t i l i t i e s a n d  E x t r a r e g i on a l  U t i l i t i e s ( E X R )  tog e t h e r  
d e c l a r e  e n e r gy i n  e x c e s s  o f  a v a i l a b l e  I n t e r t i e  C a p a c i ty .  

3 .  Av a i l a b l e  i n t e r t i e c a p a c i ty e q u a l s 3 1 00 MH . ( S ame a s s u mp t i on s  a s  i n  
Con d i t i on 2 . )  

Examp l e  #1 of the hour l y  dec l arat i on and a l l ocat i on :  

( 1 )  

B P A  

I OU l 

I OU 2 

I OU 3 

PA l 

PA 2 

PA 3 

( 2 )  
E n e r gy 

D e c l a r a t i o n 

2 00 

500 

1 2 00 

1 00 

50 

0 

2 50 

( 3 )  
Formu l a  

A l l oc a t i on 

2 00 

500 

1 , 2 00 

1 00 

50 

0 

2 50 

S u b to t a l 2 , 3 00 2 , 3 00 

E X R  1 , 200 800 
3 , 5 00 3 , 1 00 

Assumpt i ons used i n  examp l e  #2 : 

1 .  S c h e d u l i n g U t i l i t i e s a n d  E x t r a r e g i on a l  U t i l i t i e s tog e t h e r  d e c l a r e  
e n e r gy l e s s  t h a n  t h e  a v a i l a b l e I n t e r t i e  C a p a c i ty .  

2 .  Av a i l a b l e I n t e r t i e  C a p a c i ty e q u a l s 3 1 00 MH . ( s ame a s s um p t i on s  a s  i n  
e x amp l e  for Con d i t i on 2 . )  



EX9�m��jt� o f J:he hour l y  dec l a rat i on and a l l ocat i on :  --"---- - -- ----------

( 1 ) ( 2 )  ( 3  ) 
E n e r gy F o r m u l a  

De c l a r a t i o n  A l l oc a t i on 

S P A  0 0 

I OU l  500 500 

I OU 2 600 600 

I OU 3 1 00 1 00 

PA l 0 0 

PA2 0 0 

PA 3 1 5 0 1 5 0 

S u b to t a l  1 , 3 5 0  1 , 3 5 0  

E X R  1 , 000 1 000 
2 , 3 5 0  2 , 3 5 0  

Descr i pt i on for both examp l e  #1 and #2 : 

C o l u m n  U t i l i ty d e c l a r i n g e n e r g y  for F o r m u l a  A l l oc a t i o n . 

Co l u mn  2 E a c h  u t i l i ty ' s e n e r gy d e c l a r a t i on .  

Co l u m n  3 F i n a l  F o r m u l a  A l l o c a t i on for a v a i l a b l e I n t e r t i e C a p a c i ty .  
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EXH I BIT B 
INTERT I E  CAPAC I TY AVAILABLE FOR ASSURED DEL I VERY 

A .  Average F i rm Surp l us A l l ocat i ons : 

U T I L I TY 

C h e l a n Cou n ty P U D  # 1  
Cow l i t z Cou n ty P U D  # 1  
Doug l a s Co u n ty P U D  # 1  
E u g e n e  W a t e r  a n d  E l e c t r i c Boa r d  
G r a n t Cou n ty P U D  # 1  
S e a t t l e C i ty L i g h t  
S nohom i s h  Cou n ty PUD # 1  
T a c oma C i ty L i g h t  
I d a h o  Pow e r  Comp a n y  
Mo n t a n a  Powe r Comp a n y  
P u g e t  Sou n d  Powe r a n d  L i g h t  
W a s h i n g ton W a t e r  Powe r 

AV E RA G E  
F I RM S U R P LU S  

1 0  
o 
o 1 1  

1 4  
2 6  
2 3  

o 
3 2 /  

8 7  
1 0 5 ] / 

o 
9 3  

3 6 1  

NOT E : T h e  A v e r ag e  F i rm S u r p l u s  i s  d i r e c t l y  f rom t h e  P NUCC No r t hwe s t  R e g i on a l  
For e c a s t  of M a r c h  1 9 8 7  e x c e p t  a s  n o t e d  b e l ow .  I t  i n c l u d e s  r e s o u r c e s  
op e r a t i on a l  o n  t h e  e f f e c t i v e  d a t e  of t h i s p o l i c y .  E x po r t  c o n t r a c t s  a r e  
i n c l u d e d  a s  l oa d s . 

1 /  Doug l a s Cou n ty P U D  i s  2 ;  b u t  Doug l a s h a s  p r e v i o u s l y  r e q u e s t e d  to 
a s how z e ro A v e r ag e  F i rm S u r p l u s . 

2 /  T a coma A v e r a g e  F i rm S u r p l u s  s hown i n  t h e  Nor t h we s t  R e g i on a l  
Fore c a s t  i s  i n  e r ror . 

3 /  Mon t a n a  Pow e r  Com p a n y ' s  s u r p l u s  wa s i n c r e a s e d  f rom 80 M W  to 
1 0 5 MW i n  s e t t l e me n t  of ob l i g a t i on s  u n d e r  Nor t h we s t  Powe r A c t  
s e c t i on 9 ( i ) ( 3 ) . 

B .  I ntert i e  Capac i ty Ava i l ab l e  for  Seasona l Exchanges : 

BPA w i l l  a d d  n u mb e r s  for u t i l i ty S e a s o n a l  E x c h a n g e  a l l o c a t i o n s  w h e n  
s t u d i e s a r e  comp l e t e d  on  u t i l i ty s u mm e r  s u r p l u s s e s . 
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EXH I B I T  C 
EX I ST I NG AGREEMENTS FOR I NTERT I E  CAPAC ITY 

T h i s i s  a l i s t  of e x i s t i ng SPA t r a n sm i s s i on con tracts  that were s i g n e d  
before the i mp l eme n t a t i on of the Near-Term r A P  and wi l l  con t i nue t o  r e c e i v e  
I n t e rt i e  a c c e s s  under t h e  Long-Term l A P .  

U t  i i i  ty 

Washi ngton Water Power Company 

\'la s h i ngton Water Power Company 

�je s t e r n  Area Power Admi n i s trat i on 

SPA Con t r a c t  No . 

DE-MS79-8 I BP90 1 8 5  

1 4-03-7 9 1 1 0 1  

DE-MS79-84BP9 1 627 

5 . 27 

E xpi ra t i on Date 

0 7 /0 1 / 9 1  

09/0 1 /88 

1 0 / 3 1 /90 
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EXH I B I T  D ----

PROTECTED AREAS 

E x h i b i t  0 cor re s pon d s  to t h e  Nor t h we s t  Pow e r  P l a n n i n g Cou n c i l  p ro t e c t e d  a r e a  
d e s i g n a t i on s  w i t h i n  t h e  Co l umb i a Ba s i n ,  1 S  s p e c i f i e d i n  t h e  Co l u mb i a  R i v e r  
B a s i n  F i s h  a n d  W i l d l i fe P rog r am . S t r e am r e a c h e s  d e s i g n a t e d  a s  p r o t e c t e d  a r e a s  
d f e  i d e n t i f i e d b y  E n v i ronme n ta l  P rot e c t i on A g e n c y  s t r e am r e a c h  c od e s . 
: r Fa r ma t i on a bou t d e s i g n a t i on s  a r e  c o n t a i n e d  on h a r d  c opy comp u t e r  p r i n tou t s  
c r  como u t e r  d i s k e t t e  cop i e s  wh i c h a r e  a v a i l a b l e t o  t h e  p u b l i c  u po n  r e q u e s t .  
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Chap ter  6 

L I S  T 0 F P R E  P A R  E R S 
E N V I R O N  M E N  T A L  I M P A C T  

O F T H E 
S T A T E M E N  T 

Name 

Gerard Bol den 

Ron Brunner 

E l i zabeth Evans 

Roy Fox 

James G e i s elman 

Phi l l ip  Havens 

Cyn th ia Horvath  

EIS  Respons ib i l i ty 

F I SHPASS Analys i s  

Automated  Data 
P ro c e s s ing Coordina t o r  

Land Use and Nonrenewab l e  
Resources 

Management of  
Envi ronmental P rogram 

Fisheries  Analyses  

Threatened and Endangered 
Spec i e s  Analys i s  

E c onomic Analys i s  

6 - 1  

Qual i f icat ions 

B . S . , E l e c t r ical 
Engineering ; BPA - 7 years 
Computer  S p e c ial i s t  

B . S . , App l ied  Sc ienc e ; 
BPA - 2 2  years ADP 
Coord inat ion and P l anning 
f o r  the O f f i c e  of  Power 
Sal e s  

B . S . , Bo tany ; Ph . D . , 
B i o logy ; Graduate  Work in 
P l anning and E conomi c s ; 
BPA - 1 1 / 2  year Wo rk f o r  
Envi ronmental Coordina t o r  

B . S . , Economi c s ; BPA -
3 years Environmental 
E conomi s t ; 1 year 
Conservat ion Program 
Manager ;  3 year Manage r  
P ower and Resources 
Environmental S taf f 

M . S . , Environmental 
Engineer ing ; BPA - 2 years 
Environmental Mode l ing ; 
3 year Hydro Operat ions 
and Fishe r i e s  Analys i s  

B . S . , Biological  S c i ence s ; 
24 years Profe s s ion 
Experience  in W i l d l i f e  
I s sue s  

M . P . H . , B i o s tat i s t ic s ; BPA 
- 5 years Inter t i e  and 
Marke t ing Ana l ys i s  



Name 

Diana Jones 

Pame l a  Kingsbury 

Andrew Linehan 

Mi chae l McCoy 

Tom McKinney 

Caro l Mi l le r  

Sharron Monohon 

E I S  Re spons ib i l i ty 

Economics  Coord inator 

Fish S tudie s , Re c reation 
S tud ies , and Cul tural 
E f f e c t s  

As s i s tant Pro j e c t  
Coordinator  

Mode l ing Wes t  Coast  
Operat ions 

Cul tural Res ource 
Consul tat i on 

Computer  P roce s s ing o f  
Recrea t ion , Cul tural 
Resources and Fish  S tudi e s  

Sys tem Analys i s  Mode l 

6-2 

Qual if i c a t ions 

B . S . , E l e c t r i cal  
Eng ineering ; BPA - 1 2  
years Hydraul i c  Eng inee r ;  
5 years E l e c t r i cal  
Engine e r ;  7 years 
Supervis o ry E l e c t r i ca l  
Engine e r  

M . S . , Chemical  
Oceanography ; P rivate  -
3 years Environmental 
Consul t ing ; BPA - 4 years 
Power Schedule r ; 2 year 
work for Envi ronmental 
Coordinator 

M . P . A . , Pub l i c  Po l i cy 
Analys i s ; Pub l i c  Po l i cy 
Research - 2 years ; BPA -

2 years Environmental and 
P o l icy Des ign P ro j e c t s  
Related  to  Inter t i e  Use 

Post  Doc toral , Operat i ons 
Research ; BPA - 3 years 
Transmiss i on P l anning and 
Re l iabi l i ty Analys i s ; 
BPA - 3 years Produc t ion 
C o s t s  and S imulat i on , 
Pro j e c t  Management 

B . A . , Geography ; BPA -
9 years Environmental 
Spec ial i s t  

B . A . , H i s t o ry ;  2 2  years in 
Computer Fie l d  inc l ud ing , 
1 2  years in Mod e l ing o f  
Environmental and E c onomic 
Sys tems 

B . S . , Mathema t i c s ; BPA - 5 
years Intert ie  and 
Market ing Analys i s  



Name E I S  Respons ib i l i ty 

Jud i th Montgomery P ro j e c t  Managing E d i t o r  
f o r  Dra f t  E I S  

Robe r t  Neal Hydro Operat ions 
Technical  Support  

R i c k  Pendergras s Inte r t i e  Economi c s  

Barbara Pharayra 

Randy S e i f f e r t  

Gwen Sheare r  

S tephen Smith  

Ral ph S t e in 

Chris  S t o f f e l s  

Export  S a l e s  and 
Gene rat ion 

Thermal P lant E f f e c t s  

Sys tem Analys i s  Mod e l  

F i s h  & Wi l d l i f e  Ana l y s i s  

Sys t em Analys i s  Mod e l  

Running of  F ISHPASS 
Mod e l  

6 - 3  

Qual i f i cat ions 

Ph. D . , Amer ican 
L i t e rature ; BPA - 6 years 
Wri t ing Consul tant f o r  
Envi ronmental Documents  

B . S . , Phys i c s ; BPA -
10  years Rea l t ime Hydro 
Power Operat ions 

B . S . , C ivil  Engineer ing ; 
BPA - 1 1 / 2  years Inte r t i e  
Analyses  

B . A . , Phi lo s ophy ; BPA 
1 - 1 / 2  years  Economic 
Analys i s , 2 years  Work for 
Environmental Coord inator  

B . S . , Chemi cal  
Engine e r ing ; BPA -
1 2  years in Envi ronmental 
I s sues 

B . A . , Phys i c s  and Math ; 
M . S . , Energy and 
Resourc e s ; BPA - 3 years 
Rate Analys t ;  6 years in 
Resource P lanning 

B . S . , W i l d l i f e  and 
Fishe r i e s  B i o l ogy ;  USFWS -
1 year Fis he ry Biologi s t ; 
NMFS - 8 years Fishery 
Biologi s t ; BPA -
4-1 / 2  years Supervisory 
Fishery B i o l og i s t  

B . S . , Mathema t ic s ; BPA 
1 3  years Power Sys tem 
Mod e l  Deve l o pment and 
Ana l ys is  

B . S . , Computer  Sc ienc e ; 
BPA - 2 1 / 2  years Fish  and 
Wi l d l if e  



Name 

John Taves 

Terry Thompson 

Kevin Ward 

Don Weaver 

Susan 
Whi t t ington 

CONSULTANTS 

Jerry Ga1m 

Jef f rey Hagar 

George Hinman 

E I S  Respons ib i l i ty 

P ro j e c t  Manager 

Sys tem Analys i s  Mode l 

Vegetat ion and Wi l d l ife  
S e c t ion 

Mark e t ing LP Mod e l  

Editor  for  Final E I S  

Cul tural Resources  
Analys i s  

Fishe r i e s  & Water  Qua l i ty 
Ana lys i s  

Fue l s  and A i r  Qua l i ty 
Analys i s  

6 -4 

Qua l i f icat ions 

Ph . D . , Socio logy ; BPA -
1 2  years Environmental and 
Rate Des ign Proj e c t s  

B . S . , E l e c trical  
Engineering ; BPA  -
1 2  years Hydro Sys tem 
Mod e l ing 

B . S . , Resource Management ; 
BPA - 3 years 
Environmental Special i s t  
f o r  Engine e r ing ; 1 year 
Environmental Spec ia l i s t  
on Fish  and Wi l d l i f e  
Program ; 3 years P rogram 
Analys t for  Envi ronmental 
Coord inator 

M . S . , Mathemat i c s  
Education ; 9 years 
Teaching ; BPA - 3 years 

M . P . A . , Envi ronmental 
Management ;  4 years 
Edi torial  Consul t ing ; 
4 years Energy Journa l is t ; 
6 years Federal and Local 
Government Pol i cy Ana lys i s  

PhD . Anthropo logy ; 7 years 
P rogram Direc to r  o f  
Archeological  and 
H i s torical  S e rvi c es ; 
1 1  years  Prof e s s o r  

M . S . , Zoo logy & Wat e r  
Resour c e s  Management ;  
Laboratory & Research 
Ass i s tant - 4 year s ; 
Aqua t i c  E cologi s t  - 1 year 

D . Sc . , Phys i c s ; Res earch 
and Teaching - 3 0  years . 
Energy and Environmental 
E f f e c t s  



Name 

B rian Lamb 

C lyde M i t che l l  

Jeremy P ra t t  

Rob e r t  
We i s enmi l le r  

David  Yardas 

(VS 6 -P G- 1 30 3 I ) 

A i r  Qua l i ty Analys i s  

As s e s sment o f  
Environmental  Impac ts  
f rom Changes  in BC Hydro 
Operat i ons 

Consul tant P ro j e c t  Manage r  

Cal i f o rnia U t i l i ty 
Opert i ons Mod e l ing 

Cal i f o rnia U t i l i ty 
Operat ions Mod e l ing 
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Ph . D . , Chem i s t ry & 
Chemical Eng inee ring ; 
Research and Teaching -
6 years . Atmos phe r i c  
Sc ience 

M.  Eng . , P .  Eng . ; P ro j e c t  
Manager/Wa ter  Resourc es 
Engineer 

M . S . , Ene rgy & 
Envi ronmental  Sc ience  

M . S . , Energy & Resourc es ; 
P h . D . , Chemis try ; 
CEC-P rogram and Po l ic y  
Evaluat ion ; I P C-Stud i e s  o f  
Cal if o rnia Marke t  f o r  Powe r 

M . S . , Ene rgy and 
Resources ; E l e c t r i c  
U t i l ity  Produc t ion 
S imulat ion and Finan c i a l  
Impac t Ana l ys is  









Chap t e r  7 

L I S  T 0 F A G E N C I E S ,  0 R G A N I Z A T I O N S ,  
A N D  P E R  S O N S T O W H O M  C O P  I E S 
O F T H E S T A T E  M E N  T A R E S E N T 1 /  

FEDERAL AGENC I E S  

Advis o ry Coun c i l  o n  H i s to r i c  P r e s e rvat ion , Go l den , CO  
Advis o ry Coun c i l  on H i s to r i c  P r e s e rvat ion , Was h ington , DC 
US A t t o rney ' s  Of f ic e ,  Portland , OR 
US Environmental P ro t e c t ion Agency , Region X ,  Seat t l e ,  WA 
US General Accoun t ing Of f i c e , P o r t land , OR 
US Army Corps of  Engineers , Orof ino , ID 
US Army Corps  of  Engineers , P o r t land , OR 
US Army Corps of  Engineers , Newpor t , WA 
US Army Corps  of Engineer s , Seat t le ,  WA 
US Army C o rps of Engineers , Wal la Wal la ,  WA 
US Navy , Bangor Naval Submarine Bas e ,  Breme rton , WA 
USDA , Fore s t  Servi ce , C o l umb ia Fal l s , MT 
USDA , Fore s t  S e rvi c e , Hungry Hors e , MT 
USDA , Fore s t  Servi c e , Kal i s pe l l , MT 
USDA , Fore s t  S e rvi c e , Libby , MT 
USDA , Fore s t  Servi c e , PNW Fore s t  & Range Exp S tat ion , P o r t l and , OR 
USDA , Fo r e s t  Servi c e , Region 1 ,  M i s soula , MT 
USDA , Fore s t  Servi c e , Region 4 ,  Odgen , UT 
USDA , Fore s t  Servi c e , Region 5 ,  San Franc i s co , CA 
USDA , Fore s t  Servi c e , Region 6 ,  P o r t land , OR 
USDA , Fore s t  Servi c e , Salmon , I D  
USDA , Fore s t  Servi c e , Seat t l e , WA 
USDA , Fore s t  Servi c e , Washington , DC 
USDA , Off i c e  of  the S e c re tary , Washington , DC 
USDA , S o i l  Conse rva t ion Servi c e , P o r t land , OR 
USDOC , Nat ional Mar ine Fisheri e s  Servi c e , Hammond ,  OR 
USDOC , Nat ional Mar ine Fisheries  S e rvi c e , P o r t land , OR 
USDOC , Nat ional O c eani c  & Atmosphe r i c  Admin i s t ra t ion , P o r t land , OR 
USDOC , Nat ional O c ean i c  & Atmosphe r i c  Admin i s t rat ion , Seat t le ,  WA 
USDOC , Nat ional Oc ean i c  & Atmosphe r i c  Admin i s t rat ion , Washing ton , DC 
USDOE , Federal Energy Regula t o ry Comm i s s ion , P o r t land , OR 
USDOE , Federal Energy Regula t o ry Commis s ion , Washington , DC 
USDOE , Intergove rnmental Af fairs , Was h ington , DC 
USDOE , Of f ic e  of  Commun i cat ion , Richland , WA 
USDOE , Wes t e rn Area Power Adminis tration , Sacramento , CA 
USDOE , Wes tern Area P ower Admini s t rat i on , San Franc i s c o , CA 
USDOE , Wes tern Area P ower Admin i s t rat i on , Go l den , CO 
USDOE , Wes te rn Area P ower Adminis t rat i on , B i l l ings , MT 
USDOJ , Cour t of Appea l s , San Franc i s c o , CA 

1/ A summary o f  the Final E I S  was s en t  t o  a large number  o f  pot en t ia l ly 
interes ted part ies  whos e  name s do  n o t  appear on this  l is t . They 
inc luded bus ine s s es , individua l s , int e r e s t  group s , and univer s i t ies . 
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USDO I , Bureau of Indian Affairs , Sacramen t o , CA 
USDO I , Bureau of Indian Affai r s , Lapwai , ID  
USDO I , Bureau of  Indian Affairs , Saint I gnat ius , MT 
USDO I , Bureau of Ind ian Affairs , P o r t land , OR 
USDO I , Bureau of Indian Affai r s , Toppenish , WA 
USDO I , Bureau of  Ind ian Affairs , Wapato , WA 
USDO I , Bureau of  Land Management , Sacramento , CA 
USDO I , Bureau of  Land Management , Boise , ID  
USDO I , Bureau of  Land Management , B i l l ings , MT 
USDO I , Bureau of Land Management , But t e , MT 
USDO I , Bureau of Land Management , Lakeview , OR 
USDO I , Bureau of Land Management , Medford , OR 
USDO I , Bureau of Land Management , Port land , OR 
USDO I , Bureau of Mine s , Albany , OR 
USDO I , Bureau of Mine s ,  S pokane , WA 
USDO I , Bureau of  Rec l ama t ion , Sacramento , CA 
USDO I , Bureau of Rec l ama t ion , Washing ton , DC 
USDO I , Bureau of Rec l ama t ion , Boi s e ,  ID 
USDO I , Bureau of  Rec lamat ion , Hungry Hors e , MT 
USDO I , Bureau of Rec l ama t ion , Ephra t a ,  WA 
USDO I , Bureau of  Rec lamat ion , Yak ima , WA 
USDO I , Fish  and W i ld l i f e  S e rvi c e , Sac ramento , CA 
USDO I , Fish and W i l d l i f e  S e rvi c e , Bo i s e , ID  
USDO I , Fish  and W i ld l if e  S e rvi c e , B i l l ings , MT 
USDO I , Fish  and W i l d l i f e  S e rvi c e , P o r tland , OR 
USDO I , Fish and W i l d l i f e  S e rvi c e , Cook , WA 
USDO I , F i s h  and Wi l d l i f e  S e rvi c e , Olymp i a , WA 
USDO I , Fish  and Wi l d l i f e  S e rvi c e , Vancouver ,  WA 
USDO I , Interagency Arche o l o g i c a l  S e rvi c e , San Franc i s c o , CA 
USDO I , Nat i onal Park S e rvi c e , Coul e e , WA 
USDO I , Nat ional Park S e rv i c e , Seat t l e ,  WA 
USDO I , O f f i c e  of Environmental P ro j e c t  Review , Washing ton , DC 
USDO I , O f f i c e  of  the S e c re tary , P o r t l and , OR 
USDOT , Federal Aviat ion Admin i s t rat ion , Seat t l e , WA 
USDOT , Federal H ighway Adminis trat ion , P o r t land , OR 
USDOT , S ecre tary , Was h ing ton , DC 
USHUD , Seat t l e , WA 

STATE LEGI SLATORS 

STATE OF IDAHO 

Laird Noh , Senato r , B o i s e  
Gary Mon tgomery , Repr es entat ive , B o i s e  
Thomas Boyd , Representat ive , B o i s e  
Dane H .  Watkin s , Senator ,  Idaho Fal l s  
Mack Neibaur , Repre s entat ive , Paul 
Rob e r t  Geddes ,  Repr e sentat ive , P r e s ton 
House Comm i t tee  on Agr i cul tural Affairs , Boi s e  
House C ommi t te e  o n  Bus ine s s , Bo i s e  
House Commi t te e  on Lo cal Government , Mos cow 
House Commi t te e  on Res ources  and Conserva t ion , B o i s e  
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Legislat ive Counc i l ,  Boise 
Senate Committee on Agricultural Affairs , Boise 
Senate Committee on Commerce ancl Labor ,  Boise 

STATE OF r-1QNTANA 

Joe Qui l i c i ,  Representative, Butte 
Dennis Iverson, Representative, Whitlash 
House Committee on Agriculture Livestock and Irrigation, Helena 
House Comm i t tee on Business and Labor .  Helena 
House Committee on Local Government .  Helena 
Senate Committee on Agricul ture Livestock and Irrigation, 
Senate Committee on Fish and Game , Helena 
Senate Committee on Local Government , Helena 
Senate Committee on Public Welfare and Safety, 

STATE OF OREGON 

Nancy Peterson, Representative, Ashland 
B i l l  Bradbury , Representative, Bandon 
Carl Hosticka, Representative, Eugene 
Ron Cease, Representative, Port land 
Larry Hil l ,  Senator, Salem 

Helena 

P a t t i  Green f i e l d .  Off ice of the Senate, Salem 
House Comm i t tee on Environment and Energy , Albany 
House Commit tee on Trade and Economic Development ,  Salem 

STATE OF WASHINGTON 

Al W i l l iams . Senator, Olympia 
House Committee on Agriculture, Olympia 
House Committee on Commerce and Labor ,  Olympia 
House Committee on Environmental Affair s ,  Olympia 
House Committee on Local Government, Olympia 
House Comm i ttee on Trade and Economic Development , Olympia 
House Energy and U t i l i t ies Commit tee , Olympia 
House of Representatives District O f f i c e ,  Olympia 
Parks and Recreation Commis s ion , Olympia 
Senate Comm i t tee on Agriculture, Olympia 
Senate Committee on Commerce and Labor ,  Olympia 
Senate Committee on Natural Resourc e s ,  Olympia 
Senate Comm i t tee on Parks and Ecology, Olympia 
Senate Energy Committee,  Olympia 
Senate and House Energy and U t i l i t ies Commission. Olympia 

STATE GOVERNORS 

Governor of Arizona, Phoenix 
Governor o f  Cal ifornia , Sacramento 
Governor o f  Idaho , Boise 
Governor o f  Montana , Helena 
Governor o f  Nevada , Carson C i t y  
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Governor of New �lexico , Santa Fe 
Governor of Oregon, Salem 
Governor of Utah, Sal t Lake C i ty 
Governor of Washington, Olympia 
Governor of Wyoming, Cheyenne 

STATE OF ARIZONA 

State Agencies 

Arizona Corporation Commission, U t i l i t ies Division, Phoenix 
Department of Archives & Public Records , Phoenix 
Department of Hea l t h ,  Bureau of Air Qua l i ty Contro l ,  Phoenix 
Division of Environmental Health Services , Phoenix 
Energy O f f i c e ,  Phoenix 
Natural Resources Division, Land Departme n t .  Phoenix 
Oil & Gas Conservation Commiss i o n ,  Phoenix 

STATE OF CALIFORNIA 

State Agencies 

Bureau of Pub l ic Ut i l i ties , Alameda 
Department of Fish & Game , Sacramento 
Department of Water Resources , Sacramento 
Energy Commission , Sacramento 
Energy Resource Conservation & Development ,  Sacramento 
Office of Historic Preservation,  Sacramento 
O f f ice of Planning and Research, Sacramento 
Public U t i l i t ies Commission, San Francisco 
Public Works Commission,  San Francisco 
Resources Agency of C a l i fornia , Sacramento 
State of Ca l i fornia Clearinghous e ,  Sacramento 
Water Resources Control Board, E1 Macero 

Local/County Agencies 

C i t y  of Biggs 
City of Riverside 
City of Santa Clara 
C i ty of Vernon, E1 Monte 

STATE OF IDAHO 

State Agencies 

Attorney Genera l ,  Boise 
Department of Commerce , Boise 
Department of Fish & Game , Boise 
Department of Fish & Game , Coeur D ' Alene 
Department of Fish & Game , Lewiston 
Department of Water Resources. Boise 
Office of Energy , Boise 
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Oregon / Idaho Regional P l anning and Deve l opment As s o c ia t i on , We i s e r  
Pub l ic Ut i l i t ies  Commis s ion , Bo i s e  

Local /County Agen c i e s  

C i ty of  Lewis ton 
C i ty of Mos cow 
C i ty of  P lummer 
C l earwater  E c onomic  Deve l o pment As s o c iat ion , Lewi s ton 
County of Bonnevi l le ,  I daho Fal l s  
County of  C l earwater , Orof ino 
Eas t Central I daho P lanning and Deve lopment As s o c ia t i on ,  Rexburg 
Greater Sandpoint Chamb e r  of  Commerce , Sandpo int 
Orof ino Chambe r  of  Co�ne rce  
Panhandle  Area  Counc i l , Hayden 
Region I V ,  Development As s o c ia t i on ,  Twin Fal l s  
Southeas t I daho Counc i l  of  Governmen t s , Inc . , Pocat e l l o  

STATE O F  MONTANA 

S tate  Agenc ies  

Department of  Fish , Wi l d l if e  & Parks , B i l l ings 
Department of Fish , W i l d l ife  & Parks , H e l ena 
Department of Fish , Wi l d l i f e  & Parks , Kal is p e l l 
Department of  Natural Resources & Conservat ion , H e lena 
Department of Natural Res our c e s  & Conse rvat ion , Energy Divi s ion , H e l ena 
Governors  O f f i c e  I n t e ragency Review Team , H e l ena 
Pub l i c  Service  Commis s ion , H e l ena 
Intergovernmental Review C l earinghouse ,  Hel ena 

Loca l / County Agenc i e s  

But te  S i lver Bow , But t e  
C i ty Commis s ione r ,  H e lena 
C i ty Commi s s ioner , P o l s on 
C i ty Counc i l , Kal is p e l l  
C i ty Counc i l ,  Mis s oula 
C i ty County of Bozeman , P l anning Board , Bozeman 
C i ty of Whi te f i s h  County Commi s s ioners , M i s s oula 
County of Gran i t e , O f f i c e  of  P l anning , P h i l ipsburg 
County of Gran i t e , Ph i l l i p sburg 
County of  Jef ferson , Boulder 
County of  Lewis & C lark , Department of  P l anning , Hel ena 
County of Lincoln Board of Commi s s ioners , Libby 
County of  Missoul a ,  M i s s oula 
Jeff e r s on County Comm i s s i one r ,  Boulder  
Montana As s o c iat ion o f  Count i e s , Helena 
Montana As s o c iat ion o f  Coun t i e s , Havre 
Montana League of C i t i e s  & Town s , Helena 
Montana League of C i t i e s  & Town s , M i s s oula 
Montana Local Government Energy Of f ic e , Mis s oula 
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STATE OF NEVADA 

S tate Agenc i e s  

Divis ion of  Environmental Pro t e c t ion , Depar tment of  Conse rva t ion & 
Natural Res our c e s , Carson C i ty 

H i s to r i c  Pre s e rvat ion and Arche o l ogy Divis ion , Cars on C i ty 
O f f i ce of  Commun i ty Servi c e , Carson C i ty 
Pub l i c  Servic e  Commi s s ion , Carson C i ty 

Lo cal / County Agen c i e s  

Coun ty of  E l ko , Board of  Commis s ione r s , E lko 
County of  Humb o ld t ,  Board of  Commis s ioners , Winnemuc ca 

STATE OF NEW MEXI CO 

S tate  Agenc i e s  

Depar tment of  Energy and Mineral s ,  Santa Fe 
Energy Conse rvat ion & Management Divi s ion , Santa Fe 
Energy Res ource & Devel o pmen t Divi s ion , Santa Fe 
Natural Resour c e s  Depa r tment , Santa  Fe 

S t a t e  Agenc i e s  
f 

Con s e rvat ion Divis i on ,  Sal em 
Department of  Energy , Salem 

STATE OF OREGON 

Department of Economic  Deve l o pment ,  Salem 
Department of  Environmental Qual i t y , P o r t land 
Department of Fish & Wi l d l ife , Clackamas 
Department of Fish  & Wi l d l i f e , Port l and 
Department of  Fore s t ry ,  Salem 
Depar tment of  Land , Con s e rva t ion , and Deve l o pmen t , Salem 
Depar tment of  Natural Resources ,  Salem 
Intergovernmental Re l a t i on s  Divis ion , Salem 
Pub l i c  Ut i l i t i e s  Commi s s ion , Salem 
S tate Fores ter ,  Salem 
S tate  H i s t o r i c  P r e s e rvat ion O f f i ce r , Salem 

Local / County Agenc i e s  

Bend Urban Area P l anning Commi s s ion , Bend 
B l ue Mountain Intergove rnmental Counc i l , Enterprise  
Central O regon Intergove rnmental Counc i l , Redmond 
Chambe r  of COlnmer c e , The Dal l e s  
C i ty of  Klamath  Fal l s  
C i ty o f  Port land 
C l a ts o p  T i l l amook  Intergovernmental Counc i l , Cannon Beach 
Coos  Curry Counc i l  of  Government s , Coos Bay 
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Counc i l  of Governments , Oregon D i s t r i c t  No . 4 ,  C o rva l l i s  
County o f  Klamath , Klamath Fal l s  
County o f  Jackson , Medford 
County of Linn , Albany 
County of Umat i l la ,  Pend l e ton 
Eas t Centra l  Oregon As s o c iat ion of Coun t ie s , Pend l e ton 
Intergovernmental P ro j e c t  Review , Port land 
Intergovernmen tal P ro j e c t  Review , Salem 
Lane Counc i l  of  Gove rnments , Eugene 
Me tropo l i tan S e rvice D i s t ri c t , Port land 
Mid-Co lumb ia Counc i l  of Governments , The Dal le s  
Mid-Wi l lame t t e  Val ley Counc i l  of Gove rnment s , Salem 
Rogue Val l ey Counc i l  of  Government s , Central Point 
Umpqua Regional Counc i l  of Government s ,  Roseburg 

STATE OF UTAH 

S tate  Agenc ie s  

Department of Natural Resources , Sal t  Lake C i ty 
Divis ion of Environmental Heal th , Department of  Heal th , Sal t  Lake C i ty 
Energy Of f ice , Salt  Lake C i ty 
Pub l i c  Service  Comm i s s i on ,  Sal t  Lake C i ty 

STATE OF WASH INGTON 

S tate Agenc ie s  

Department of Communi ty Development , Intergovernmental Review P roce s s , 
Olympia  

Department of Emp l oyment Se curity , Olympia 
Department of  Fishe r i e s , Olympia 
Department of  Fisheries  Hab i tat Management Divis ion , Tumwater  
Department of  Wi l d l i f e , Olympia 
Energy Fac i l i ty S i te Eva luat ion Counc i l , O lympia 
NEPA Coord inator , Olympia 
O f f i c e  of Archeo logy & H i s to r i cal  Preservat ion , Olympia 
O f f i c e  of  the At torney General , Olymp ia 
O f f i c e  of Energy , Olympia 
O f f i c e  of Energy Library , Olympia 
Off i c e  of Management and Budge t ,  Seat t l e  
Parks and Recrea t i on Commis s ion , Olympia 
Ut i l i t ies  & Transpor ta t ion Commi s s ion , Olympia 

Loca l / C ounty Agenc i e s  

C i ty of  Cheney 
C i ty of  Davenpo r t , Chambe r  of  Commerce 
C i ty of  Eve re t t  
C i ty of  Ke t t l e  Fal l s , Chambe r  of  Commerce  
Coun t i e s  of  Benton and Frank l in Governmental Confe renc e , R i chland 
County of Wha t com , Coun c i l  of Government s , B e l l ingham 
County of Adams , Department of P lanning , Othel l o  
County o f  Aso t in , P lanning Commis s ion ,  Aso t in 
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County  of Che lan , Governmental  Conference , Wenat chee 
County  of  I s land , Coupvi l le 
Coun ty of  Ki t t i tas , O f f i c e  of  P lanning , E l l ensburg 
County  of Lewi s , Board of  Commi s s ioners , Cheha l i s  
County  of  Linco ln , C res t on 
County  of  Okanogan , Department  of P l anning , Okanogan 
Coun t y  of Pac i f i c , Reg ional P lanning Counc i l , South Bend 
County  of  San Juan , Department of  P lanning , Friday Harbor 
County  of  Whi tman , Reg ional Planning Counc i l , Col fax 
C owl i t z  Wahkiakum Gove rnmental  Conference , Ke l s o  
Douglas Reg ional Planning Commi s s ion , Eas t Wenat chee 
Grays Harbor  Regional P l anning Commis s ion ,  Abe rdeen 
Int e rgovernmental  Re s ource Cen t e r , Vancouver 
Jef f e r s on P o r t  Towns end Regional Coun c i l , P o r t  Towns end 
Kl i ck i ta t  Regional Counc i l , Goldenda l e  
Mas on Regional P l anning Counc i l , Shel t on 
Pug e t  Sound Counc i l  of  Gove rnment s , Sea t t l e  
Skag i t  Counc i l  o f  Gove rnment s , Sedro Woo l l ey 
Skamania Reg ional Planning Coun c i l , S t evenson 
Southwe s t  Washingt on Heal t h  D i s t r i c t ,  Vancouver  C lark Coun t y  

Hea l t h  Cen t e r , Vancouver  
Spokane Regional P lanning Conf erence , Spokane 
Thurs ton Reg ional P lanning Counc i l , Olympia 
Tri c o  E conom i c  Deve lopment D i s t r i c t ,  Co lvi l l e  
Wal la Wal la Reg ional P lanning Counc i l , Wal la Wal la 
Yakima Val ley Confe rence of  Government s , Yakima 

STATE OF WYOMING 

S ta t e  Agenc ies  

Pub l i c  Service  Commis s ion ,  Cheyenne 

Loca l /County Agenc ies  

Coun t y  of  Linc o l n , Uinta  Ass o c ia t ion of  Government s , Kemmerer 

CANADA 

BC U t i l i t ie s  Commis s ion , Vancouver ,  BC 
Canadian Consulate  General , Seat t l e ,  WA 
Department of  F i s heries  and Oceans , Vancouver ,  BC 
Minis t ry of  Energy , P o l i c y  Devel opment  Branch , V i c t o r ia , BC 
Parl iamen tary Ass i s tan t , House of  Commons , O t tawa , Canada 

ALCOA , Vanc ouver ,  WA 
ALCOA , Wenat chee , WA 

BPA ' S  CUSTOMERS 

Alder Mut ua l  Light Company , Eat onvi l l e , WA 
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Alumax , Inc . ,  San Mateo. CA 
Be Hydro & Power Authority,  Vancouve r ,  Be 
Benton County PUD No . 1 ,  Kennewi c k ,  WA 
Benton Rural Electric Associ a t ion , Prosser, WA 
Big Bend Electric Coop, I nc . ,  Ritzvi l l e ,  WA 
Blachly Lane County Coop, Eugene , OR 
Bountiful C i t y  Light & Power, Bountiful , UT 
CP National Corp, Baker, OR 
CP National Corp, Medford , OR 
Canby U t i l i ty Board, Canby, OR 
Central Electric Coop, Inc . ,  Redmond , OR 
Central Lincoln PUD, Newpo r t , OR 
Chelan County PUD No. I ,  Wenatchee, WA 
City of Albion, Albion, I D  
City of Anahe im, Anahei m ,  CA 
City of Ashland, Ashland, OR 
City of Bandon, Bandon , OR 
City of Blaine, Blaine, WA 
City of Bonners Ferry, Bonners Ferry, 10 
C i t y  of Burbank, Burbank, CA 
C i ty of Burley, Burley, to 
C i ty of Cascade Locks. Cascade Locks, OR 
C i ty of Cent calia. Centra l i a ,  WA 
C i ty of Che�elah. Che�elah, WA 
City of Coulee Dam, Coulee Dam, WA 
City of Declo, Declo, ID 
City of Dcain,  Ocain,  OR 
C i ty of E l lensbucg, E l lensbucg, WA 
City of Forest Gcove , Focest Gcove, OR 
C i ty of Glendale .  Glendale, CA 
C i ty of Healdsbucg , Healdsbucg, CA 
C i ty of Heybucn . Heybucn , 10 
C i ty of Idaho Fal l s .  Idaho Fal l s ,  I D  
C i t y  of Lod i ,  Lodi ,  CA 
C i ty of Lompo c .  Lompoc . CA 
C i ty of MCMinnvil l e .  McMinnv i l l e ,  OR 
C i ty of Minidoka, Minidoka, 10 
C i ty of Monmouth, Monmouth, OR 
City of Pasadena, Pasadena, CA 
C i ty of Port Angeles , Poct Angeles , WA 
City of Richland. Richland, WA 
C i ty of Rosevi l l e ,  Rosev i l l e ,  CA 
C i ty of Rupe r t ,  Rupe c t ,  10 
C i ty of Soda Springs, Soda Spcings, 10 
City of Sumas , Sumas , WA 
City of Ukiah, Ukiah, CA 
Clallam County pu� No. I ,  Poct Angel e s ,  WA 
Clack County pu� 411 ,  Vancouve r ,  WA 
Clatskanie PUD, Clatskanie, OR 
Columbia Basin Electcic Coop, Heppnec ,  OR 
Columbia Powec Coop Assn , Monument ,  OR 
Columbia Rivec pun, S t  Helens. OR 
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Columb ia Rural E l e c t r i c  Ass o c , Inc . , Day ton , WA 
Conso l idated I r r i gat ion Dis t 1 9 ,  Greenac res , WA 
Consumer Powe r ,  Inc . , P h i l omath , OR 
Coos  Curry E l e c t r i c  Coop , Inc . , P o r t  Orford , OR 
Cowl i t z  County PUD No . I ,  Longview , WA 
Depar tment o f  Wat e r  Resour ce s , Sac ramento , CA 
Dire c t  Services  Indus t r i e s , Inc . , Portland , OR 
Douglas County PUD , Wenat chee , WA 
Douglas County PUD #1 , Eas t Wenatchee , WA 
Douglas E l e c t r i c  Coo p , I nc . , Roseburg , OR 
E End Mutual E l e c t r i c  Co . ,  Ltd , Ruper t ,  ID  
Elmhurs t  Mutual Power & Light Co . ,  Tacoma , WA 
Eme ra l d  PUD , Eugene , OR 
Eugene Water  & E l e c t r i c  Board , Eugene , OR 
Fal l  R iver Rural E l e c t r i c  Coop , Inc . , Ashton , ID 
Ferry County PUD No . I ,  Repub l i c , WA 
Flathead E l e c t r i c  Coop , Inc . , Kal i s pe l l , MT 
Frank l in County PUD , Pas c o , WA 
Georgia Pac i f i c  Corp . , B e l l ingham , WA 
Georgia Pac i f i c  Corp . , P o r t land , OR 
Gi lmore S t e e l  Corpora t ion , Por tland , OR 
Glac ier  E l e c t r i c  Coop . ,  Inc , Cut Bank , MT 
Grant County PUD #2 , Ephrata , WA 
Grays Harbor County PUD #1 , Abe rdeen , WA 
Gridley Mun i c ipal Ut i l i t ie s , G r i d l ey , CA 
Hanna Mining Co . ,  C l eve land , OH 
Harney E l e c t r i c  Coop , Inc . , Burns , OR 
Hood River E l e c t r i c  Coo p , Odel l ,  OR 
I daho Coop Ut i l i ti e s , Lewis ton , ID 
I daho County Light & Powe r ,  Grangevi l le , ID 
Idaho Powe r Co . ,  Bo i s e , ID  
Inland Power & Light Co . ,  Spokane , WA 
Intal co Aluminum Corpora t ion , Ferndale ,  WA 
Intercompany Poo l , Spokane , WA 
Kai s e r  Aluminum & Chemical  Corp . , Mead , WA 
Kai s e r  Aluminum & Chemi cal  Corp . , Por tland , OR 
Kai s e r  Aluminum & Chemical  Corp . , Oakland , CA 
Kai s e r  Aluminum & Chemi cal  Corp . , Tacoma , WA 
Kai s e r  Aluminum & Chemical  Corp . , Trentwood , WA 
Kai s e r  Aluminum & Chemi cal  Corp . , Vancouver ,  WA 
Kai s e r  Aluminum & Chemical  Corp . ,  Tacoma , WA 
Ki t t i tas County PUD No . 1 ,  E l l ensburg , WA 
Kl i ck i tat  County PUD , Go l denda l e , WA 
Koo tenai E l e c t r i c  Coop , I nc . , Hayden Lake , ID  
Lakeview Light & P ower Company , Tacoma , WA 
Lane E l e c t r i c  Coop , Inc . , Eugene , OR 
Lewis County PUD , Cheha l i s , WA 
Lincoln E l e c t r i c  Coop , Eureka , MT 
Lincoln E l e c t r i c  Coop , Inc . , Davenpor t , WA 
Longview Fibre Co . ,  Longview , WA 
Los Ange l e s  Department o f  Water  & P owe r ,  Los Ange l e s , CA 
Los t  River E l e c tr i c  Coop , Inc . , Mackay , ID  
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Lower Valley Power lie Light , Inc . ,  Afton, WY 
�lartin Marietta Corporation, Bethesda, MO 
Mason County PUD #1 , B e l f a i r ,  WA 
Nason County PUD #1 , Shelton, WA 
f'lason County PUD #1 . Union, WA 
t>lason County PUD # 3 ,  She l ton, WA 
f-1cCleary Light and Power ,  McLeary, WA 
Mid-Columbia PUD Reg Coord O f f i c e ,  Portland, OR 
Midstate Electric Coop, Inc . ,  La Pine, OR 
M i l ton Freewater Light lie Power, i'lil ton Freewater . OR 
Nissoula Electric Coop, Inc . •  Missoula, to1T 
Nadern Electric Water Company, Spokane , lolA 
Montana Light lie Powe r ,  Libby, NT 
Hontana Power Company , B u t t e ,  MT 
l"lontana Power Company, Nissoula. MT 
NW Utilities,  Tacoma , WA 
Naval Radio Station T ,  Oso , WA 
Nespelem Valley Electric Coop, Inc . ,  Nespelem, WA 
Nickel Mountain Resources Co . ,  Riddle, OR 
NonGenerating Pub l ic U t i l i ties , Portland, OR 
Northern California Power Agenc y ,  Rosevi l l e ,  CA 
Northern Lights , Inc . ,  Sandpoi n t ,  10 
Northern Wasco County PUD, The Dalles, OR 
Northwest Aluminum Co. , Portland, OR 
Northwest Public Power Association, Vancouve r ,  WA 
Ohop Mutual Light Co . ,  Eatonvil l e ,  WA 
Okanogan County Electric Coop, Inc . ,  Winthrop, WA 
Okanogan County PUD #1 , Okanogan, WA 
Orcas Power & Light Company , Eastsound, WA 
Oregon Netallurgical Company, Albany , OR 
Pacific County PUD #2 , Raymond , WA 
Pacific Gas & Electric Company, San Francisco , CA 
Pacific Gas Transmission Co. , San Franc isco , CA 
Pacific Power & Light Company , Po rtland, OR 
Parkland Light & Water Company, Tacoma , WA 
Pend Oreille County PUD No . I ,  Newpo r t ,  WA 
Peninsula Light Company , Gig Harbor ,  WA 
Pennwal t  Corp, Tacoma , WA 
Pennwal t  Corp, Portland, OR 
Port Townsend Paper Corporation, Bainbridge Island, WA 
Portland General Elec t r i c ,  Portland, OR 
Prairie Power Cooperative, Inc . ,  Fairfield, 1 0  
Puget Sound Power & Light Company , Bellevue , WA 
Raft River Rural Electric Coop, Malta, 10 
Rava l l i  County Electric Coop . ,  [nc . ,  Corva l l i s ,  MT 
Reynolds Metals Co . ,  Longview, WA 
Reynolds Metals Co . ,  Portland, OR 
Reynolds Metals Co . ,  Troutda l e ,  OR 
Reynolds Metals Co . ,  Richmon d ,  VA 
Riverside Electric Company, Ruper t ,  ID 
Rural Electric Company , Rupe r t ,  ID 
Sacramento Municipal Utility D is t ,  Sacramento, CA 
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Salem E l e c t ri c , Sal em,  OR 
Salmon River E l e c t ri c , Chal l i s , ID 
San Diego Gas & E l e c t r i c , San Diego , CA 
Seat t l e  C i ty Light Company , Seat t l e , WA 
S ie rra Pac i f i c  Powe r Co . ,  Reno , NV 
Skamania County PUD , Carson , WA 
Snohomish County PUD #1 , Evere t t ,  WA 
South Columb ia Bas in I rr igat ion D i s t ri c t ,  Pas co , WA 
South S ide E l e c t r i c  Lines , Inc . , De c l o , ID  
Southern Cal ifo rnia Edison Company , Rosemead , CA 
Spring f ie l d  U t i l i ty Board , Springf i e l d , OR 
Surp r i s e  Val ley Elec  Coop , Al turas , CA 
Tacoma C i ty Light Company , Tacoma , WA 
Tanne r  E l e c tr i c , No rth Bend , WA 
T i l l amook County PUD , T i l lamook , OR 
Town of  Eatonv i l l e  Power & Light , Eatonvi l l e , WA 
Town of  Mil ton , WA 
Town of  Ste ilacoom , WA 
Town of  Waterv i l l e , WA 
USAF , Fai rchi l d  AFB , WA 
USN Puge t Sound Naval Shipyar d ,  Breme rton , WA 
US Naval Fac i l i t ie s  Engine e ring Command , San Bruno , CA 
US Navy , J im Creek Naval Radio S tat ion , Oso ,  WA 
Uma t i l la County PUD , M i l ton-Freewate r ,  OR 
Uma t i l la E l e c t r i c  Coop As sn , Hermis ton , OR 
Uni ty Light & Power Company , Burley , ID  
Utah P ower & Light Co . ,  Sal t  Lake C i ty ,  UT 
Vanal co , Inc . , Vancouver ,  WA 
Vera I rrigat ion D i s t  #1 5 , Veradal e ,  WA 
Vigilan t e  E l e c t r i c  Coop , Inc . , Dil l on ,  MT 
Wahkiakum County PUD , Cathlame t ,  WA 
Was c o  E l e c t r i c  Coop , Inc . , The Dal le s ,  OR 
Washington PUD As s o c ia t ion ,  Seat t l e , WA 
Washing ton Pub l ic Power Supply  Sys tem,  R i c hland , WA 
Washington Wat e r  P ower Company , S pokane , WA 
We l l s  Rural E l e c t r i c  Company , We l l s , NV 
Wes t  Koo tenay Powe r & Light , Tra i l , BC 
Wes t  Oregon E l e c t r i c  Coop , Inc . , Vernonia , OR 
What c om County  PUD , Fernda l e , WA 

UTI L I T I E S  & UT ILITY ASSOCIAT I ONS 

Central  Oregon PUD , Bend , OR 
Cominco ,  Ltd . U t i l i ty Servi c e s , BC , Canada 
Indus t r ial  Cus tomers  of NW Ut i l i t ie s , P o r t l and , OR 
Intercompany P oo l , Spokane , WA 
No rthwe s t  I rrigat ion U t i l i t ie s , R i c hland , WA 
No rthwe s t  I rr igat ion U t i l i t ie s , P o r t land , OR 
Nor thwe s t  Natural Gas , P o r t land , OR 
Northwe s t  Power Poo l , P o r tland , OR 
Oregon Mun i c i pal Ut i l i t ie s , Salem ,  OR 
Oregon PUD As s o c iat ion , Salem , OR 
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Oregon Rural E l e c t r i c  Co-op As s o c iation ,  Salem ,  OR 
Pac i f ic No rthwe s t  Generat ing Company , P o r t land , OR 
Pac i f ic No rthwe s t  U t i l i t i e s  Confe rence Commi t t e e , P o r t l and , OR 
P ub l i c  Generat ing Poo l ,  Portland , OR 
Pub l ic Power Counc i l , P o r tland , OR 
S ierra Pac i f i c  Power Company , Reno , NV 
Transa l ta U t i l i t ie s  C o rp . , Cal gary , Canada 
Wes tern Pub l ic Agenc i e s  Group , M i l l  C reek , WA 

BUS INESSES 

ACPC , Inc . , Vancouver ,  WA 
Ameri can P ip ing and Bo i le r  Company , Hono lulu,  H I  
Argonne Nat ional Labora t o ry ,  P o r t land , OR 
Bacon and Hun t , Inc . , P o r tland , OR 
Bas in E l e c t r i c  Power Coop , B i smarck ,  ND 
Bat t e l l e  Pac i f i c  NW Labs , Richland , WA 
B i s t l ine Law O f f i c e , B o is e , ID  
Boeing Aerospace  Company , Sea t t l e , WA 
Bogle  & Gat e s , Seat t l e , WA 
Bue l l  and As s o c iates , Inc . , Beave r ton , OR 
C .  Gri s t  Energy Consul t ing , Port land , OR 
Cal i f o rn ia Energy Company , Santa Ro sa , CA 
Camas As s o c iates , Ros eburg , OR 
Chadbourne Parke , New York , NY 
CH2M H il l , B o i s e , ID  
Chickering & Gregory , San Franc i s o , CA 
Cogenerat ion S e rvi c e s , I nc . , P o r t l and , OR 
Co lumb ia Gas Sys tem Servi ce C o rp . , Wi lming t on , DE 
C r o s s  Engineer s , Inc . ,  Tacoma , WA 
Culp , Dwyer ,  Gut t e r s on , & Grader ,  Seat t l e , WA 
Dezendorf E t  AI , P o r t land , OR 
Don Chapman Consul tant s ,  Inc . , McCal l ,  ID  
ECO  Northwe s t , Eugene , OR 
Ebas c o  Servi c e s , Be l l evue , WA 
E c o l o gy and Environment , Buf f a l o , NY 
Energy Management As s o c iates , Santa C lara , CA 
Engineering and Des ign As s o c ia t i on , Inc . , Tigard , OR 
Evergreen Legal Servic e s , Seat t l e , WA 
Farmers E l e c t r i c  Co . ,  Rupe r t , I D  
G .  H .  Bowers  Eng ineer ing , Seat t l e , WA 
GEO Newberry C rat e r , Inc . , Bend , OR 
Gary Dan i e l s on and A s s oc iates , I nc . , James town , CA 
Geo Operat ion Corp . , San Mateo , CA 
Geothermal Resources I n t e rnat i onal , San Mateo , CA 
Glac ier  Energy Company , Map l e  Fal l s , WA 
Go lderg , Fiel dman & Letham PC , Was h ington , DC 
Gordon Tay l o r  As s o c ia t e s , Inc . , P o r t land , OR 
H .  H .  Burki t t  P ro j e c t  Management ,  Inc . , P o r t land OR 
H e l l e r  Ehrman Whi t e  & McAul i f f e , P o r t land , OR 
He l l e r  Ehrman Whi te & McAul i f f e , Seat t l e , WA 
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Humb o l d t  Research Ass o c iate s , Inc . , Walnut Creek , CA 
Hydro Wes t  Group , I nc . , Be l l evue , WA 
I daho Mining Ass o c ia t i on ,  B o is e , ID  
Independent Power Corp . , Oakland , CA 
Inte rmountain Gas Co . ,  Boi s e , ID  
JBS Energy , Inc . , Wes t  Sac ramento , CA 
Jaqua , Wheatly , Gal laghe r ,  & Hol land , Eugene , OR 
John Nureen & Company , Seat t l e , WA 
Jones , Grey & Bayley P S , Sea t t l e , WA 
K INK , News Dire c tor , P o r t l and , OR 
KPTV Channe l 1 2 ,  News Dire c to r , P o r t l and , OR 
La Grande C l ini c , La Grande , OR 
Lindsay Hart Ne i l  & We ig l e r , P o r t l and , OR 
Lindsay Hart Nei l  & We ig le r ,  B o i s e , I D  
L l oyd Contro l s , Inc . ,  Moun t lake Terrace , WA 
Logan As s o c iate s , Sac rament o ,  CA 
MCR Geothe rmal Corp . , Los Ange l e s , CA 
Magma P ower Co . ,  Los Ange le s , CA 
Mai l  Tribue , News Editor , Med f o rd , OR 
Me thven and As s o c iate s , Federal Way , WA 
Mis s ion Energy Company , I rvine , CA 
Modes t o  I rrigat i on D i s t r i c t ,  Modes to ,  CA 
Mor r i s on Knuds en Power Eng . , B o is e , I D  
Mors e , R i chard , Mi l l er , We i sen , and Ass o c iates , Oakland , CA 
Mt . S pokane Ent e rp r i se s , Spokane , WA 
Newman and Hol tz inger P C , Was h ington , DC 
Nor thwes t  Resour c e  Inf o rmat ion Cente r , Eag l e , ID 
Oppenheimer and Company , I nc . , New York , NY 
Paine , Hamb len , Cof f in ,  and Brooke , Spokane , WA 
P o t omac Management Group , Al exandria , VA 
Power Engineers , Inc . , Hai l ey ,  ID  
P r e s ton , Thorgr imson , E l l i s , Holman , Seat t l e , WA 
QED Researc h ,  Palo  Alta , CA 
Qui l i c i  Glas s , But t e , MT 
R .  L .  M i t c he l l  & As s o c , Manhat tan Beach , CA 
R .  W. Beck & As s o c iates , Seat t l e , WA 
R .  W .  Beck & As s o c ia t e s , Sac ramento , CA 
Re id  and P r i e s t ,  Washing ton , DC 
Res ourc e  Management I nt ' l . , Sac ramen to , CA 
Ridde l l , Wi l l iams , Bul l e t , and Wal kenshaw , Seat t l e ,  WA 
S&W Ent e rpr i s e s , Mukil teo , WA 
Sartron , Inc . , Newb e rg , OR 
S c hwab e , Wi l l iamson and Wyat t ,  P o r t l and , OR 
Sea t t l e  Times , Seat t l e , WA 
Shap i ro & As s o c iate s , Seat t l e , WA 
Shawinigan Integ , Vancouver ,  BC , Canada 
S i erra Energy & R i s k  As s e s smen t , Sac ramento , CA 
S l o t ta Engine e ring As s o c iat i on , Inc . , Corva l l i s , OR 
Sma l l  Hydro Sys tems and Equipment , I nc . , B e l l ingham , WA 
S o l  Earth , Inc . , Coeur d ' Al ene , I D  
S pears Lubersky , e t  a l . ,  P o r t land , OR 
Spens l e y , Horn , Jubas , and Lub i tz , Los Angel e s , CA 
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Spiegel & McDiarmid. Washington, DC 
S tandard O i l  Company, Niagara Fal l s ,  NY 
Stoe l ,  Rives, Boley, Jone s ,  and Grey, Portland, OR 
Stoll & Sto l l ,  P C .  Portland, OR 
Sustainable Resource Development Group, Underwood, WA 
Thermal Power Company, San Franc isco, CA 
Thomson McKinnon Secur i t i e s .  Inc . ,  New York, NY 
Touche Ross and Company, Sea t t l e ,  WA 
Turlock Irrigation D i s t r ic t ,  Turlock, CA 
Union O i l  Co . ,  Santa Rosa, CA 
Union O i l  Company of Cal i fornia. Los Angeles , CA 
Unite l ,  Los Ange l e s ,  CA 
U t i l i ty Data Institute, Washington, DC 
Weyerhauser Co. , Tacoma. WA 

INTEREST GROUPS 

1000 Friends of Oregon, Portland, OR 
Association of Idaho C i ties , Moscow, 10 
Association of Idaho C ities , Boise,  to 
Association of Oregon Counties , Salem, OR 
Association of Washington C i t i e s ,  Yakima, WA 
Association of Washington C i t ies , Seattle, WA 
Association of Western Pulp & Paper Workers, Portland, OR 
Audubon Society, Sea t t l e ,  WA 
C i t izens U t i l i ty Counci l ,  Wallace, 10 
Clearing Up , Sea t t le , WA 
Coalition to Protect Park Resources, Hungry Horse, MT 
Columbia Basin Fish & Wildlife Authori t y ,  Portland, OR 
Columbia River C i tizens Compa c t ,  Portland, OR 
Columbia River Inter-Tribal Fish Commission, Portland, OR 
Common Cause, Cha l l i s ,  ID 
Common Cause, Eugene, OR 
Common Caus e ,  Olympia, WA 
Don ' t  Bankrupt Washington , Seattle, WA 
Environmental Defense Fund , Washington. DC 
Environmental Defense Fun d .  Oakland. CA 
Environmental Information Center, Helena. MT 
Eugene Future Power Commission, Eugen e ,  OR 
Fair Electric Rates Now, Olympia, WA 
Flathead Basin Commission,  Polson, r.IT 
Forelaws on Board, Boring, OR 
Friends of the Earth, Seatt l e ,  WA 
Friends of the Greensprings, Ashland , OR 
Grey Panthers of Portland, Portland, OR 
Idaho C i tizens Coal i ti o n ,  Boise , ID 
Idaho Conservation League . Boise. ID 
Idaho Consumer Affairs I nc . ,  Boise, ID 
Idaho Consumer Affairs , I nc . ,  Nampa , 1 0  
Idaho Steelhead and Salmon Unlimited, Bois e .  I D  
Izaac Walton League of America, Inc . , Portland, OR 
League of Oregon C i t i e s ,  H i l l sboro, OR 
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League of  Women Vo ters of  Montana , Missoul a ,  MT 
League of Women Vo ters , Bend , OR 
League of Women Vo ters , Salem , OR 
Libby Creek Watershed As s o c iat ion , Carl ton , WA 
National Wi l d l i f e  Federa t ion , P o r t land , OR 
Natural Res ources  Defense Counc i l , San Franc isco , CA 
Na tural Res ource s  Law Ins t i tute , Port land , OR 
Na tural Res ourc e s , Vancouver ,  WA 
Na ture Conse rvancy , Sea t t l e , WA 
Northern Plains Res ource Counc i l , B i l l ings , MT 
No rthwe s t  Conse rvat ion Ac t Coa l i t ion , Seat t l e ,  WA 
Nor thwe s t  Pulp & Paper As s o c ia t ion , Be l l evue , WA 
No rthwe s t  Resource Inf o rmat ion Cente r ,  Eag l e , ID  
OSP IRG , Por t l and , OR 
Oregon Envi ronmenta l Counc i l , Port land , OR 
Oregon Natural Resources Counc i l , Bend , OR 
Oregon Review Commi t tee , Mal in , OR 
Oregon S tudent Pub l ic Intere s t  Research Group , Port land , OR 
Oregon Transmis s i on Commi t tee , Keno , OR 
Oregon Wa ter  Wat c h ,  Inc . ,  H i l l sboro , OR 
P l umas S i e rra Rural E l e c t ric  Coop , Portola , CA 
Resources  of  the Future , Washington , DC 
Robert  L .  Tee ter , Inc . , McLean , VA 
Save Our Klamath Rive r ,  Klamath Fal l s ,  OR 
S i e r ra Club , Corval l is , OR 
S i e rra Club , Klamath Fal l s , OR 
S i erra Club ,  M i s s oul a ,  MT 
S i e r ra Club ,  Oakland , CA 
S i e rra Club ,  P o r t land , OR 
S i erra C lub , Sea t t l e , WA 
Soda Mountain W i l dernes s  Counc i l , Ashland , OR 
Spokane Canoe and Kayak Club , Inc . ,  Spokane , WA 
USED , S tevenson , WA 
Wash ington Environmental Counc i l , Seatt l e ,  WA 
Was hington Wildernes s  Coal i t ion , Sea t t l e , WA 
Wildernes s  Soc i e ty ,  P o r t land , OR 

LIBRAR I E S / COLLEGES 

Abe rdeen Timberland Lib rary , Abe rdeen , WA 
Bo i s e  Pub l i c  Library , Bo i s e , I D  
Bo i s e  S tate Unive rs i ty Library , Bois e , ID  
But te S ilver Bow Pub l i c  Library , But te , MT 
Cal ifornia S tate  Univer s i ty Library , Documents  S e c t i on ,  Sac ramento , CA 
Carro l l  Co l lege Library , H e l ena , MT 
Cen t ral Was hingt on Unive rs i ty L ibrary , El l ensburg , WA 
C l ark County Lib rary , Las Vegas , NV 
Col lege of  Southe rn I daho Library , Twin Fal l s , ID  
Co l o rado S ta t e  Unive rs i ty , Fort  C o l l ins , CO 
Denve r Pub l i c  Lib rary , Regional Depo s i to ry ,  Denve r ,  CO 
Eas tern Montana C o l l ege Lib rary , B i l l ings , MT 
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Eastern Oregon Col lege Library, La Grande,  OR 
Eastern Washington Unive r s i ty Library, Biology Fishery Research Center, 

Cheney, WA 
Eastern Washington University Library, Cheney , WA 
Everett Pub l ic Library, Everet t ,  WA 
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Chap ter  9 

G L O S  S A R Y 

The words b e l ow are def ined for  the reader as they are used in this  
environmental impa c t  s tatement . 

AC - ( s ee  A l t e rnat ing curren t ) 

aMW - ( see  Ave rage megawa t t s ) 

Abso l ute - Be ing ful ly  as ind i cated ; independent of  any o ther  value o r  
s tandard ; n o t  comparat ive or  relative ( opposed to  r e l a t ive ) .  

Access - ( se e  Intert ie  a c c es s ) 

Ac i d  depos i t i on - The combinat ion of  oxides of  n it rogen and sul fur , in 
the air , w i th water ,  f o rming acid rain or  snow , whi c h  may adve r s e l y  
a f f e c t  wat e r  res ourc e s  and p lant and animal  l i f e .  

Ac re-foot - The vo lume o f  wa ter  that wi l l  c over an area o f  l-acre t o  a 
depth of  1 f o o t . 

A i r bas i ns - D e f ined areas whi c h  general ly c onf ine the air-b orne 
po l l utan t s  produced within them . Air  po l lutan t s  t end to c i rculate  and 
mix together within a bas in . 

A l l uv i a l  fan - A l ow c one-shaped depo s i t  of s ed iment laid down by a 
swi f t-f l owing s tream as i t  ente r s  a p lain or  an open val ley , commonl y  in 
dry regions with interior  drainage . 

A l pha - In the f i e l d  of  s ta t i s t i c s , the p robab i l i t y  ( pe r c en tage ) of  
e r r ing by  re j e c t ing the  nul l hypo the s i s  when i t  i s  ac tua l ly true . 

A l t ernat i ng cur ren t (AC) - Term appl ied to an e l e c t r i c  cur rent o r  
vol tage that reve r s e s  i t s  d i re c t ion of  f l ow at  regular interval s  and has 
a l te rna t e l y  pos i t ive and negat ive value s , the ave rage val ue of  whi c h  
( over a p e riod of  t ime ) i s  z e ro . 

Amb i ent  A i r  - Amb i en t  a i r  i s  the air  surrounding a par t i cular s po t , 
such as a power p l an t . 

Anad romous F i sh - F i s h  s pe c ie s  that s pawn and ini t ia l l y  rear in f re s h  
water , migrate and mature in t h e  ocean and return t o  f re s h  water  a s  
adul t s . 

App l i cab l e  rate - The rate ( s )  con tained in rate s chedu l e s  f o r  s ervi c e  
of  a def ined type . 

Aqua t i c  b i o t a  - The p lant and animal l if e  of  a wat e r  body , c ons idered 
as a total  e c o l og i ca l  ent i ty .  
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Aqu i fer  - Any geo l og i cal  format ion containing wat e r ,  espe c ia l l y  one 
that suppl ie s  wat e r  to we l l s , spr ings , e t c . 

Art i fact - An obj e c t  of  any type made by human hand s . Too l s , weapons , 
po t t e ry ,  and s culptured and engraved obj ec t s  are repres entat ive artifac t s . 

Assu red ( I ntert i e ) access - The guaranteed a s s i gned right to  s end a 
def ined amount of  e l e c t r i c  powe r at  a c ertain time ove r  the h igh-vo l tage 
l ine sys tem cal led the Pac i f i c  Nor thwe s t-Pac i f i c  Southwe s t  I n t e r t i e . 

Assu red f i rm sa l es - Sales  of  powe r on a guaranteed bas is  f o r  a 
s p e c i f i e d  l ength of t ime , pursuant to  a cont rac t .  

Average megawatts  ( aMW) - The average amount of  energy ( numbe r  of  
megawa t t s ) suppl i ed or  demanded over a s p e c i f ied period of t ime . 

Avo i ded-cost methodo l ogy - A me thod us ed  to  d e t e rmine the payments f r om 
ut i l i t i e s  to  qual ifying fac i l i t i e s  ( QF ' s )  under  PURPA . The ut i l i ty pays 
the QF an amount based on the cos ts  f o r  powe r the ut i l i ty avoi ds by 
purchas ing power f rom the QF . 

Base l oad - In a demand sens e , a l oad that var ies  only s l igh t l y  in l evel 
over a s p e c i f ied t ime period . In a supply sens e , a p l ant that operates  
mos t  e f f i c iently at  a re lative ly  cons tant level of  generat ion . 

Bent h i c  i nsects - Ins e c t s  l iving on the bot tom of r e s e rvoirs  o r  s treams . 

B l ock s l ump - The ( usua l l y  l imi ted ) downward d i s p lacement of  a mas s  of  
earth as a unit , of ten caused by exce s s ive soil  saturat ion . 

Borea l - Pertaining to  the forest  areas and tundras of  the North  
Temperate  zone and Arc t i c  region . 

Bot t om-ash - Uncombus ted  materials  which  accumulate in the bot tom of  a 
b o i l e r  and whi ch mus t be  removed and ,  general l y ,  d i sposed of  as s o l id 
was t e . 

B rack i sh - Containing some sal t . Brackish  wat e r  of ten resul t s  where 
fresh waters  meet  the oc ean . 

Buf fer i ng capab i l i ty - The ab i l i ty of a material  to  r e s i s t  a change in 
pH ( a c i d i ty or bas i c i ty )  when an a c i d  o r  bas e is  added . 

Bypass - Wat e r  r e l eased f rom a p ro j e c t  whi c h  does not go through the 
turb ines o r  ove r the s p i l lway . Bypass  may inc lude  l eakage , navigat ion 
lock r e l eas e s , and f ish  ladders . 

cfs - ( see Cub i c  f e e t  per se cond ) 

CFM V I  - ( see Common Fore cas t ing Me thod o l ogy V I ) 
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Capac i ty - The amount of  power that can b e  p roduced by a generator  o r  
carried b y  a transmis s ion fac i l i ty a t  any ins tant . Al so , t h e  s e rvic e  
whereby one ut i l i ty del ivers  f i rm energy during ano ther ut i l i ty ' s  per iod 
of  peak usage with re turn made during the s econd ut i l i ty ' s  o f fpeak 
periods ; compensat ion for  this  s e rvice  may be with money , energy or o ther  
s ervi c e s . 

Capac i ty add i t i ons - P ropos a l s  to  inc reas e the power carrying 
capab i l ity of  the Intert ie--the Third AC / COTP and the DC Terminal 
Expans ion P ro j e c t . 

Capac i ty/energy exchange - A t ransac t ion in whi c h  one ut i l i ty p rovides  
ano the r with capac i t y  s ervi c e  in exchange f o r  addit ional amount s  of  f i rm 
energy ( exchange energy ) usual ly  during o f f p eak hours o r  money und e r  
s pe c i f ied condi t ions . 

Capac i ty/energy d i vers i ty exchange - A t ransac t ion in whi c h  one ut i l i ty 
provides ano ther with capac i ty s e rvice during i t s  peak s eason , with 
compensat ion as the d e l ivery of  add i t i onal amount s  of  energy to  the f i r s t  
ut i l i ty during i t s  peak s eason . This type of  exchange bene f i t s  ut i l i t ie s  
that d o  no t peak at  the same t ime , if  de l ive ries  and re turns can b e  made 
at the t ime of each ut i l i ty ' s  sys tem peak . 

Cap i ta l  costs - The cos t s  to  cons t ruct  a power p l an t , includ ing the 
cos t s  of material s ,  permi t s , and intere s t  on borrowing . 

Cap i ta l  i nvestment i n  new resou rces - ( se e  Capital  cos ts ) 

Car ry i ng capac i ty - The amount of energy that a Transm i s s ion fac i l i ty 
can carry under s p e c i f ied  cond i t i ons . 

Cogenerat i on - The generation of  power in con j un c t ion wi th ( usual l y )  an 
indus t rial  proce s s , us ing was t e  heat f rom one pro c e s s  to  fuel the o the r . 

Common Forecast i ng Met hodo l ogy V I  (CFM V I ) - F i l ings of pro j e c ted 
l oads , c o s t s , and p r i c e s  by Cal if o rnia ut i l i t ies  to the Cal i fornia Energy 
Comm i s s ion . 

Compos i te ret a i l rates - The ave rage re t a i l  rates  cal culated f o r  
( 1 )  a l l  t h e  pub l i c l y  owned ut i l i t ies  and ( 2 )  a l l  the inve s t or-owned 
u t i l i t ies  in  the  Pac i f i c  Nor thwes t .  

C r i t i ca l  per i od average energy generat i on - The ave rage amoun t  of  
energy pro j ec ted  t o  be  generated dur ing a period  ( which  can vary in 
l ength depending on the purpose  of the p lanning ) of  ext reme l y  l ow 
s treamf low.  Used as a bas i s  f o r  resource p l anning . 

Cr i t i ca l  Ru l e  Curve - A s e t  of  end-of-month r e s e rvoi r  conten t s  whi c h  
take the reservo i r  f rom ful l to  empty during a c r i t i c a l  period . C r i t i cal  
rule curves are  used to  guide rese rvo i r  operat ion during ac tual operat ion . 
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Crustaceans - Aqua t i c  c reatures such as barnac l e s  and c rabs , which have 
a segmented body , an exte rior  she l l-l ike ske l e ton , and pai red , j o inted 
l imbs . 

Cub i c  feet per second (cf s )  - A uni t  of  measurement pe r taining to f low 
of  water .  One c f s  is  e qual to 449 gal lons per minute . 

Cu l tu ra l  resources - The nonrenewabl e  evidence of  human occupat ion o r  
ac t ivity a s  seen in any d i s t r i c t , s i te , bui l d ing , s t ructure , artifac t , 
ruin , objec t ,  work of  art , arch i t e c ture , o r  natural feature that was 
important in human his tory at the na tiona l , s tate , o r  local  l eve l . 

DC - ( see  Dire c t  curren t ) 

DS I - ( see D i re ct -s e rvic e  indus tr i e s ) 

Dam passage - The percentage of  f ish  which  ge t f rom one s ide of  a dam 
to the o ther al ive . 

Damage funct i ons - Mathemat ical  expre s s ions based on s c ient i f i c  and 
s o c ioeconom i c  obse rvations which  can be used to relate  exposure to an 
environmental cond i t ion to an economic or social  condi t ion . 

Dec l i n i ng b l ock rate st ructure - In  a rate s chedule  f o r  a part icular 
cus tomer c l as s , a s t ruc ture that s pe c i f i e s  lower kWh rates as consumpt ion 
increases  for spec i f i e d  range s of  usage . 

Decrementa l cost - The c o s t  that a u t i l i ty could avo id  by not operat ing 
a power p l an t ; a ut i l i ty ' s  decremental c o s t  is considered by some 
regulators to be a "fair"  rate f o r  the u t i l i ty to pay for  purchased powe r . 

Deoxygenat i on - The dep l e t ion of d i s solved oxygen in water . 

Dewater - ( a ) To remove water  f rom a solut ion containing was tes  in 
order to  concentrate  and then dispose  of  the was tes . (b ) To d iver t  o r  
remove water  f rom a s t ream or  river channe l in order to cons t ruc t or  
rebui l d  dams and related  hydroe l e c t r i c  fac i l i t ies . 

D i rect current (DC) - Term app l ied to  an e l ec t r i c  current or  vo l tage 
whi ch may have pul sat ing chara c t e r is t ic s , but whi c h  does not reverse  
direct ion at  regular interva l s . 

D i rect-serv i ce i ndust r i es ( DS l s ) - Indus t rial cus tome rs , p r ima r i ly  
aluminum sme l t ers , that buy powe r d i re c t l y  f rom BPA  at  r e l a t ive l y  high 
vo l tages . 

D i spatch - The moni t oring and regulat ion of an e l e c t r i cal  sys tem to 
provide coordination ; or the s equenc e  by whi c h  e l ec t r i ca l  generat ing 
resources are cal l ed upon to generate power to serve chang ing amount s  of  
l oad . 
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D i sp l acement - The substitution of less-expensive energy (usually 
hydroelectric energy transmitted from the Pacific �orthwest or Canada) 
for more expensive thermal energy produced in California. Such 
displacement means that the thermal plants may reduce or shut down their 
production , saving money and often reducing a i r  poLLution as wel l .  

D i ssol ved gas concentrat i ons - The amount of chemicals norma l l y  
occurring a s  gases , such a s  n i t rogen and oxygen, which a r e  hel d  in 
solution in water, expressed in units such as m i l l igrams of the gas per 
l i ter of liquid. 

D i str ibut i on costs - Costs faced by a u t i l i ty that sells electricity at 
retail to consumers , the costs of transporting the power from the 
transmission substation to the consume r .  

Doubl e-c i rcu i t  - The placing o f  two separale electrical circuits o n  the 
same row of towers . For a l ternating curren t ,  each circuit consists of 
three separate conductors or bundles of conductors . 

Downstream M i grant Surv i va l  - The survival of an individual juvenile 
salmon or steelhead from the time it enters the mains tern Snake or 
Columbia Rivers , until it gets below Bonnev i l l e  Dam. 

Drawdown - The d i s tance that the water surface of a reservoir is 
lowered from a given e l evation as water is released from the reservoir 
(drafted) . 

Econom i c  d i spatch 
to the Intertie) of 
cos ts ; that i s ,  the 

Scheduling the operation ( o r ,  for the E t S ,  access 
power plants in the order of increasing monetary 
least-expensive f i rs t .  

Economy energy - Nonfirm energy that can be generated on a partially 
loaded generating uni t ,  or purchases of energy , at a price less than 
decrernental cos t .  Economy energy is unconditionally interrupt i b l e .  

E l ectrosta t i c  prec i p i tators - Devices used t o  remove particulate a i r  
po!tutants from an a i r  s tream by establishing a n  electric charge o n  the 
part icles which then are at t racted to an oppos i te ly charged co l lec to r .  

Emergence - Migration of hatched salmon fry up through the gravel o f  a 
redd preparatory to continuing their l i fe cycle in open water . 

Endangered - A plant or animal species which is in danger o f  extinction 
throughout a l l  or a s i gn i f i cant portion of its range because i ts habitat 
is threatened with destruction, drastic mod i f ication, or severe 
curtailmen t .  or because of overexploitation. disease, predation, or other 
factors; federally endangered species are off icially designated by the 
U . S .  Fish and W i l d l i f e  Service and pub l ished in the Federal Regi s t e r .  

Energ ization - The point a t  which a completed energy fac i l i t y  is put 
into operation. 



Energy Content Curve (ECC) - A set o f  end-ot-month reservo ir contents 
which assure a high probab i l i ty of ref i l ling the reservoirs . 

Energy losses - The d i f f erence between power supplied and power 
received, due to dissipation by the transmission line or other fac i l i ty .  

Energy surplus - A condition i n  which a u t i l i ty system can supply more 
energy than is demanded; the energy may be nanfiem. due to water 
conditions. or f irm,  due to excess generating capab i l i t y .  

Entrai nment - The drawing o f  f ish and other aquat i c  organisms into 
tubes or tunnel s  carrying water for cooling purposes into thermal plants 
or for generating purposes into hydroelectric plants. Entrainment 
increases mortality rates f o r  those organisms. 

Envi ronmental d i spatch - Scheduling the operation ( o r ,  for this E I S ,  
access t o  the Intertie) o f  power plants i n  the order o f  increasing damage 
to the environment ;  that i s .  the most environmental ly benign f i r s t . 

Equ i l i br i um va l ues - For the projection o f  BC Hydro ' s  retail power 
rates for the E I S ,  the rates that reflect an economic equilibrium o f  
supply and demand, considering the cost to supply the power (less 
revenues from secondary sales ) and the loads. 

Estuary - A coastal inlet where salt water meets fresh water, as a t  a 
river ' s  mouth . 

Eutroph icat ion - The increase o f  aquatic vegetation (at the expense o f  
animal l i f e )  as more plant nutrients are supplied . 

Exchange energy - Under a capacity/energy exchange contract .  the energy 
that must be generated or purchased by a util i ty as compensation f o r  
capacity service that was provided b y  another u t i l i t y .  

Export sa les - The sales o f  e l e c t r i c i t y  from one region to another. 

Exportab l e  Agreement - A s i gned agreement <be tween BPA and numerous 
Pac i f i c  Northwest u t i l i t ies ) on procedures for sharing access on the 
lntertie when more water has been stored behind dams than can be used or 
when more power a t  the applicable rate is available than can be scheduled 
on the Inte r t i e .  No extraregional u t i l i t ies or nonsignatories are 
afforded access. The Agreement ,  signed in 1 9 6 9 .  is due to expire in 1 9 8 9 .  

Exportab l e  energy - Under the Exportable Agreeme n t .  the energy that the 
Pacific Northwest is unable to sell to California at the applicable rate. 

Extrareg iona l - Any entity or place not within the Pacific Northwe s t .  

FCRPS - (see Federal Columbia River Power S stem) 

FGO - (see Flue-gas desulfurization) 
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Federal Co l umb i a  R i ver Power System (FCRPS) - The hydroelectric dams on 
the Columbia River f inanced by the U . S .  Treasury, which operate as a 
coordinated generation system, and for which BPA serves as the power 
marketer . 

F i nger l i ngs - Young or small f is h ,  especially very small salmon o r  
trout . 

F i rm - In the power industry, guaranteed or assured. May refer to a 
guaranteed supply o f  powe r ,  to guaranteed access to a means to transmit 
powe r ,  o r ,  with reference to loads. to guaranteed service f o r  a def ined 
need. Usually defined for a given period of time. 

F i rm d i sp l acement power - Under the Firm Displacement Power (FD-8S) 
rate, power that BPA would sell to Pacific Northwest u t i l i t ies to 
displace their planned resources. which would then be sold out of the 
region for at least 3 years. 

F i rm energy l oad carry i ng capab i l i ty - The m1n.lmum level of energy that 
can be produced and shaped to load during the period it would take 
reservoirs to be drafted from full to empty under critical s t reamflow 
cond i t ions . 

F i sh l adder - A series o f  ascending pools constructed to enabLe salmon 
or other f i s h  to swim upstream around or over a dam. 

F i sh passage faci l i t i es - Features of a hydroelectric or other type o f  
dam t o  enable f i s h  to move around , through, or over them without harm. 

F i sh Sp i l l  P l an - A plan to provide a certain percentage of the total 
flow of a project as spil l .  [or Federal and non-Federal proje c t s .  

F l a r i ng - The practice o f  dispos ing o f  a waste combus tible gas by 
burning it in a open f l ame without recovery of heat and, typically, a t  
the top of a stack. 

F l ow rate - The volume of a fluid which passes a point in a def ined 
channel per unit of time. 

F l ow reg i mes - The pattern of f low as it changes with time over the 
course of some speci f i c  time period. 

F l uctuat i on zone - The area between the maximwn and minimum water 
levels in a reservo i r .  

F l ue-gas desu l fu r i zat i on (FGD) - The process o f  removing sulfur dioxide 
and other oxides of sulfur from gases generated by combustion or some 
other process before they are d i scharged to the atmosphe r e .  
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F l y-ash - Particulate matter rema�nlng after combustion o f  a material 
which is entrained into the gas stream, and which may in large part be 
captured by an air pollution control device and , general l y ,  d isposed as a 
solid was te . Fly-ash not so captured is discharged as particulate matter 
into the atmosphere . 

Foodweb - The interlocking pattern o f  food chains that results from 
their interconnection with one anothe r ;  a way of presenting the flow o f  
energy through an ecosystem. 

Forced outage - The unexpected failure of some part of the power system 
to perform i t s  function. 

Forebay - The portion o f  the reservo i r  at a hydroelectric plant which 
is i�nediately upstream of the generating station. 

Formu l a  a l location - Conditions establ ished by the NTIAP for allocating 
access to the Inter t i e ,  specified by formula . 

Foss i l  fuel - A combus tible , carbonaceous material formed from the 
remains o f  ancient plants and anima l s .  Common fos s i l  fuels include coa l ,  
natural gas, and derivatives o f  petroleum such as fuel o i l  and gasoline. 

Funct ional capac i ty - The actual power carrying capabi l ity of a 
transmission l ine . 

Fuel convers ion eff i c i encies - The ratio ( commonly expressed in 
perce n t )  o f  the heating value of the fuel used per unit time to the power 
output o f  a generating plant. 

Gene r i c  f i rm contract - A hypo thetical regional f irm power sale that 
converts to a capacity sale and capaci ty/energy exchange as the region ' s  
surplus f irm energy disappears . 

Geotherma l (energy) - The heat energy ava ilable in the rocks, hot 
water, and steam in the earth ' s  subsurface. 

Groundwater - The supply of fresh water under the earth ' s  surface in an 
aquifer or soi l .  

Guaranteed access - (see Assured access ) 

H i gh/ l ow export cond i t i ons - The range o f  ava i l ab i l i ty o f  export power 
from the Pac i f i c  Northwest due to water conditions was analyzed to 
provide a background against which to see the effects of the various 
Intertie decisions: the high 10 percent , low 10 percent , and middle 80 
percent of export availab i l i ty conditions were grouped . 

Hour l y  a l l ocation (nonf i rm) bas i s  - The method for allocating access to 
the Intertie for short-term (hourly) transactions o f  nonfirm energy. 
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Hydrau l i c  head - The vertical d i s tance between the surface o f  the 
reservoir and the surface immediately downstream o f  the turbine and dam. 

Hydrau l i c resi dence t i mes - The average travel time for a particle o f  
water through a reservoir o r  other body o f  wate r .  

Hydro B l ock - The electrical energy available from the hydro system 
which is divided into various port ions or "blocks , "  depending on 
conditions applied to i t s  use. 

Hydrocarbons - Chemical compounds containing hydrogen and carbon. Some 
hydrocarbons may become a i r  po l lutants . Some hydrocarbon air pollutants 
are carcinogeni c ,  and some react with other air p o l l utants to form 
photochemical smog. 

Hydroe lectr i c  - With reference to a power system, the production o f  
electric power through use o f  the gravitational force o f  f a l l ing water. 

Hydro l ogy - The localized conditions relating to the occurrence, 
circulation, distribution. and properties of ground and surface waters . 

Hydrostat i c  test i ng - The use o f  pressurized water to test a tank, 
pipeline, or other equipment for leaks. 

I OU - (see Inves tor owned u t i l i t i e s )  

I SW - (see Inland Southwe s t )  

I mpoundment - The accumulation o f  water i n  a reservoi r .  

I ncubat ion - The period between fer t i l ization o f  an egg and i t s  
hatching. 

I n land Southwest ( I SW) - For the purposes of this E r S , the States o f  
Nevada .  Arizona, Colorado, Utah, and New Mexico. 

I nstantaneous f l ow rate - The minimum amounl of flow required (usually 
in terms of f i s h  survival and functioning) at a given moment in time. 

I nterrupt i b i  I i ty - The extent to which the f low o f  power can be stopped 
for a given period of time. By agreement ,  the supply o f  interrupt ible 
power can be shut off to a customer on relatively short (hours or a few 
days ' )  not i c e .  

I ntert i e  Access - The assigned right t o  send a defined amount o f  
electric power at a certain time over the high-voltage l ine system called 
the Pacific Northwest-Paci f i c  Southwest I n te r t i e .  

I nunda t i on - The flooding or covering up o f  an area w i t h  water. 
Inundation occurs when a reservoi r  is f irst f i l l e d .  

9-9 



I nvestor-owned u t i l i t i es ( I OU ' s ) - Privately  owned ut i l i t ies  whos e  
programs are f inanced by p r ivate ( nongovernment )  inve s to r s  in the 
util i ty ' s  s tocks  and bonds . ( In contras t to  pub l ic l y  owned ut i l i t ies . )  

Juven i l e - The s tage in the l if e  cyc le of  anadromous f ish when they 
migrate downs tream to  the ocean . 

kcfs - One thousand c ub i c  feet per second . A measure of speed and 
volume of water f l ow . ( see Cub i c  feet pe r second ) 

K i l owat thour ( kWh ) - The c ommon uni t  of  e l e c t r i c  energy equal to  
1 k i l owatt  of  power suppl ied to  o r  taken f rom an e l ec t ri c  c i rcuit  for  
1 hour . A k i l owat t  equa l s  1 , 000 wat ts . 

LCMM - ( see Leas t C o s t  Mix Linear Program Model ) 

LP - ( see Market ing Linear Program Mode l ) 

LT I AP - ( see Long Term Intertie  Access  P o l i cy )  

La i ssez-fa i re - A hypo thet ical hands-o f f  po l ic y  o f  Inter t i e  a c c e s s  that 
would  al low the Inte r t i e  to  be used on a f i r s t-corne , f ir s t-served bas i s ; 
no res t r i c t i ons woul d be imposed on access  to  the Intertie  f o r  new 
resources . 

Larvae - The newly  hat che d ,  ear l ie s t  s tage o f  anadromous f i s h .  

Lead Federa l agency - The Federal agency charged with  pr imary 
respons ib il i t y  for eval uat ing in conformanc e  with the Nat ional 
Environmental P o l icy  Act t he potent ial envi ronmental e f f e c t s  of  a pro j e c t  
invo lving Federal ac t i on .  

Leakage An amount of  water  whi c h  leaks around a darn wi thout pas s ing 
through the turb ines , s p i l lway gates , or  navigat i on l o c ks . 

Lockage - An amount of  water whi c h  pas ses  through the navigat ion locks  
and does  no t pas s  through the s p i l lway gates  o r  turb ines of  a darn . 

Least Cost M i x  L i nea r P rog ram Mode l ( LCMM ) - A l inear program computer 
model  that e s t imates  the amount of  regional generat ion and c onservat ion 
resources  that should be a c quired to  yield  a leas t-co s t  resource mix t o  
meet  a g iven f irm load over a 20-year p lanning hor i z on . 

Least cost m i x  o f  resources - The comb ina tion of  generat ing ( in c l ud ing 
c onservat ion ) resources that would  mee t a g iven amount of  load a t  a g iven 
t ime or  for a g iven period  mos t  e conomical ly . 

Leveed i s l ands - An area of  land c ompletely  surrounded by wat e r  
protec ted f rom f l ood ing during h i g h  water by l evees , embankment s  of  ear t h  
r imming the i s land . 
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Leve l i zed - Of cos ts , a me thod of  calculating e qual , periodic  payment s  
o r  r e c e i p t s  f rom unequal cos t data f o r  the same t ime period , cons ide r ing 
the t ime value of  mone y .  

L i near reg ress i on ana l ys i s  - The derivat ion of  a mathema t i ca l  
relat ionship b e tween dependent and independent var iab l e s  bas ed  o n  a 
random samp l e  of  obs e rvations . 

L i t tora l zone - The sha l l owe r waters  near the shore of  a r e s e rvo l r  o r  
lake . 

Load - The amount of  e le c t r i c  powe r o r  energy d e l ivered o r  requi red a t  
any spe c i f ied  point or  points  o n  a sys tem .  Load o r i g inat e s  p rima r i ly at  
the  energy-consuming equipmen t  of  the  cus t ome r s . 

Load growt h  - Inc rease in demand f o r  e l e c t r i c i ty .  

Load management - Inf luenc ing the l eve l and s hape o f  the demand f o r  
e le c t rical  energy s o  that i t  matches resources avai lab l e  as we l l  as  
l ong-run ob j e c t ives and cons t rain t s . 

Load prof i l es - Inf ormat ion on the shape of cus t ome r s ' demands f o r  
e le c t r i c i ty over t ime . 

Load/resou rce ba l ance - The point at  which  the demand for  e l e c t r i c i ty 
mat ches or  balanc e s  the amount and type of  resource s  ava i l ab le to s e rve 
that demand . 

Long Term l AP - ( see  Long Term Intertie  Ac c e s s  P o l icy)  

Long Term I ntert i e  Access Po l i cy ( LT I AP )  - The p o l icy  b e ing deve l oped 
by BPA to  al locate  us e of the Federal p o r t ion of the I n te r t ie f o r  the 
l ong term ,  an indef ini te period that would  at  l eas t encompas s l ong-term 
power sales  ( up to  20 year s ) and l ong-t e rm t ransmis s i on cont rac t s . 

Long-t erm t ransm i ss i on cont racts - Con t rac t s  be tween BPA and o ther 
ent i t ie s  f o r  the use of  the Federal t ransm i s s ion sys tem ,  inc lud ing t he 
Intert ie , f o r  20 years . 

Loopf l ow - The uns cheduled f low of  powe r across  a transm i s s ion path . 
I t  oc curs b ecause power f l ows in accordance with the res i s tance 
( impedance ) of  the t ransmiss ion paths in an inte r c onne c ted  power sys tem . 
At  t ime s , loopf low can b e  s trong enough to  cause s  e quipmen t  ove r l oads on 
a t ransmis s i on path , so that powe r s chedul es  mus t be reduced . 

Low water years - Years in whi c h  l e s s  wat e r  than usual i s  rece ived in a 
river sys tem produc ing power f rom wat e r  f low . This i s  usua l l y  a 
consequence  of  reduced rain/ snow f a l l  ove r the f a l l  and win t e r  months . 

MW - ( see Megawa t t s ) 

Macro i nve rt ebrates - Nonmi croscopic  animal s  wi thout a s pine . 
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Marg i na l  energy cos ts - For a generat ing resource , the c o s t  to  produce 
one more k i 1 owatthour of  e le c tric i ty .  

Market i ng L i near P rogram Mode l ( LP )  - A l inear program computer mode l 
that calculates dec rementa1 c o s t  f o r  each ut i l i ty ln the Southwe s t . 

Megawatts  ( MW)  - A megawa t t  i s  one mi l l i on wat t s , an e l ec trical  uni t  of  
powe r .  

M i c roc l i ma t e  - The c l imate o f  a sma l l  are a ,  a s  o f  house s , o f  p lant 
commun i t ie s , o r  of urban commun i t ie s . 

M i ne-mouth - Used to refer  to the rmal gene rat ing p lants l o cated  c l os e  
enough to  the fue l source (genera l ly coal ) tha t n o  l ong-di s tance  fue l  
transport  i s  ne ces sary . 

M i n i mum generat i on cons t ra i nt s  - For thermal power p l an t s , the minimum 
l evel of opera t ion that mus t be maintained to keep the p lant ready t o  
generate powe r when needed . 

Mont h l y  sa l e  shape - Whi l e  sal e s  of  e l e c t r i c i ty are gene ral ly  made in 
the amount of  a yearly  o r  seasonal average , demand f o r  e l e c tr i c i ty can 
vary mon th-to-mon th . Thus , some contracts  a l low s a l e s  to be shaped t o  
confo rm to monthly demand . 

NT I AP - ( see  Near Term Intertie  Ac c e s s  P o l i cy )  

Near Term 
l e s s  than 3 years . 

In  general , the imme d iate  future--a period  of  t ime usua l l y  

Near Term I ntert i e  Access Po l i cy ( NT I AP )  - A po l i cy BPA devel oped to 
al l ocate us e of the Federal  por t ion of the Inte r t ie whi l e  the LTIAP is 
b e ing deve loped ; the NTIAP was put into e f f e c t in S e p t embe r  1 984 to  
addres s immediate i s sues of Inter t ie acces s .  

N i t rogen supe rsat urat i on - A cond i t ion of wat e r  in whi c h  the 
concentrat ion of  d i s so lved n i t rogen exceeds  the sa turat ion l evel of  the 
water . Exc e s s  n i t rogen can l ead to bubb l e s  of  n i trogen in the 
c i r culatory sys t ems of  f i s h .  

Nom i na l  do l l ars - For e c onomic analy s i s , dol lars i n  the year spec i f ied , 
not  adj us ted f o r  the e f f e c t s  of inf lat ion o r  the t ime value of  money . 

Nonf i rm energy sa l es - Sal es  of  e l e c t r i c i ty that are not  guaranteed , 
but are interrup t ib l e  unde r  s p e c i f ied cond i t ions . 

Nonf i rm access - Use of  the I n t e r t i e  to t ransport  sal e s  o f  nonf i rm 
energy . 

Nonf i rm a l l ocat i on p rocedure - The method to  a l l ocate use o f  the 
I n t e r t i e  on an hourly  bas i s  for sal e s  other  t han l ong-term f i rm power 
sales . 
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Nonf i rm energy - Energy avai lab l e  due to  water  cond i t ions b e t ter  than 
c r i t ical , s o l d  on an interrup t ib l e  ( nonguaran t e ed ) bas is . 

Nu l l  hypothes i s  - A s tatis t i cal hypo the s i s  to  b e  tes ted and accepted  o r  
r e j e c ted i n  favor of  an a l t e rna t ive ; s pe c i f i cal l y ,  the hypo the s i s  tha t an 
observed d i f f e rence is  due to  chance alone and no t due to  a sys tema t i c  
cause . 

Nut r i ent  l oad i ng - The quan t i ty o f  e l emen t s  or  c ompounds e s s en t ial  as  
raw materia l s  f o r  organi sm growth and deve l opment  which  are d i s s o l ved or  
suspended in a sampl e  of  wat e r .  

Offpeak hou rs - Period of  r e l a t ive ly low sys tem demand f o r  e l ec t r i cal  
energy , as  s p e c i f i e d  by the  suppl i e r  ( s uc h  as  the  midd l e  of  the  night ) .  

Operat i ng yea r - The 1 2-month period f rom Septemb e r  1 through Augus t 3 1 . 

Ou tp l ant i ngs - Fish hat c hed and ini t ia l ly reared in a hat chery , whi ch 
are then p lanted into natural hab i ta t s  to  cont inue j uveni l e  rearing . 

Overburden - The topmo s t  layers o f  s o i l . In  this  E I S , the 30-5 0 ' 
layers of s o i l  s tr ipped o f f  to  reveal coal s eams in the p r o c e s s  of  s t r i p  
mining . 

PCB ' s  - ( see P o lychl o r inated b iphenyl s )  

PF rate - ( s ee  P r i o r i ty Firm rate ) 

PNW ( see Pac i f i c  Nor thwes t )  

PSD ( see  P revent ion of S ign i f i cant De teriorat ion inc rements ) 

PURPA ( s e e  Pub l i c  U t i l i t i e s  Regulatory P o l i cy Act ) 

Pac i f i c  Nor t hwes t ( PNW) - For this  E I S , the S tates  of  Washing ton , 
Oregon , and I daho ; the po r t ion of  Mon tana wes t  of the Cont inental Divide ; 
and areas in Montana , Nevada , and Wyoming surrounding c oa l  p l ants  tha t 
s e rve the PNW . 

Pac i f i c Nor t hwest E l ect r i c  Power P l an n i ng and Conservat i on Act - S i gned 
into law Decemb e r  5 ,  1980 , the Ac t provides for  c o o rdinated  p l anning of 
the Pac if i c  Nor thwes t ' s  ene rgy future , through a Regional P lanning 
Coun c i l  wi th representat ion f rom Oregon , I daho , Mon tana , and Was hing ton . 

Pac i f i c  Nor t hwest Power Act - ( see Pac i f ic Nor thwe s t  E l e c t r ic Powe r 
P l anning and Conse rvat ion Ac t )  

Pa i red t -test - A s ta t i s t i cal c ompar i s on be tween  two s e t s  o f  data us ed 
to  determine to  what  extent they are d i s s imilar . 

Passage surv i va l  - The survival rate of  migratory f i s h  through , around , 
or  over dams o r  other  obs t ruc t ions in a s tream or  r ive r . 
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Peak l oads - The maximum e l e c t rical  demand in a s ta ted period  o f  t ime . 
I t  may be  the maximum ins tantaneous load o r  the maximum average load 
wi thin a des igna ted interval of  the s tated  period of t ime . 

Perco l at i on - The movement  of  wat e r  through the s ub s urface  s o i l  laye r s , 
usua l ly cont inuing downward t o  the groundwat e r  and wat e r  tab l e  r e s e rve s . 

Photochem i ca l  smog - A type of  a i r  pol lut ion resul t ing when sunl ight 
induce s  chemi cal react i ons of  other po l lutant s ,  no tab ly  n i t rogen d ioxi d e  
and hydrocarbons . E l evated ozone l eve l s  are an ind icator  of  
pho tochemical smog s ince  ozone i s  one of  the  p roduc t s  of  the 
pho tochemical  reac t ion . 

Phytop l ankton - The p lant port ion of  the f l oat ing o r  weakly swimming 
organi sms , of ten m i c r o s c o p i c  in s i ze , in a body of  wat e r . 

P l ume - The d i s charge of  gas and o ther p o l l utan t s  into amb ient a i r , o r  
t h e  d i s charge of  p o l luted o r  heated wat e r  into a b o d y  of  wat e r  f rom i t s  
source t o  the point where  the d i s charge i s  n o  longer iden t i f iab l e  s in c e  
i t  has mixed wi th the amb ient a i r  o r  the wate r .  

P l ung i ng f l ows - Wat e r  f l ow over a very s teep  surface o r  o f f  o f  a 
pre c ip i c e  into a poo l . Thi s  s i tuat ion i s  one whi c h  produc e s  h igh l eve l s  
o f  d i s s o lved gas e s  i n  the wat e r ,  such a s  n i trogen supersatura t i on .  

Po l ych l or i nated b i pheny l s  ( PCB ' s )  - A group o f  non-combus t ib l e  
synthe t i c  insulat ing / d i e l e c t r i c  f l uids used i n  c e rt a in e l e c t rical  
e quipment ; found to  be  ve ry pers i s tent in the  environment and s t rongly  
suspec ted of having carc inogeni c  e f f ec t s . 

Poo l Morta l i ty  - Death that o c c urs  to  a j uveni l e  salmon o r  s te e l head as  
i t  migrates  through the  poo l  o r  r e se rvo i r  of  a run-of-the river  p ro j ec t . 

Power b roker - A cent ral power s chedul ing u t i l ity  t hat  mat ches l owe s t  
cos t powe r offers  in the Pac i f i c  Northwe s t  with  the h i ghe s t  o f f e rs t o  buy 
in the Southwes t .  

Power poo l - A power pool  i s  two o r  more e l e c t r i c  s y s t ems 
interconne c t e d  and coordinated to  supply  power in the mos t  e c onomical  
manner f o r  the i r  comb ined l oad r e quirement s  and maintenance  program .  

Pre-emergent f ry - Fish  a f t e r  they have hat ched f rom their  eggs but 
before  they have l e f t  the i r  incubat i on environment . 

Preda t i on - The captur ing of  prey as a means of  maintain ing l if e . 

Preference custome rs - Cooperat ives and pub l i c  bod i e s  ( s ta t e s , pub l i c  
ut i l i t y  d i s t r ic t , count i e s , and mun i c ipa l i t ie s , i n  the Northwes t  whi c h  
have been given pref eren t ial r ights b y  Congre s s  t o  Federa l ly generated 
hydroe l e c t r i c  powe r .  



Prevent i on of s i g n i f i cant deter i o rat i on ( PSD) i nc rement - Any one o f  
several incremental changes i n  amb i ent to tal  suspended par t i culate  o r  
sulfur dioxide conc ent rat ions e s tab l ished b y  the Envi ronmental P r o t e c t ion 
Agency to pro t e c t  exi s t ing air qual i ty f rom b e ing degraded s igni f i cant ly 
through new deve l o pmen t s , such as cons t ruct ion and opera t i on o f  a new a i r  
pollut ion s ource . 

Pr i or i ty F i rm (PF) rate - The p r i o r i ty f i rm ( P F )  rat e  s chedu l e  is  f o r  
s a l e  of  f i rm power to  be  used wi thin the Pac i f i c  No r thwes t by pub l i c  
bodies , cooperat ives , Federal agenc ies , and I OU ' s  par t i c ipat ing i n  the 
res ident ial and smal l farm exchange unde r  S e c t ion s ( C )  o f  the Pac i f ic 
Northwe s t  Power Act . 

Proj ect out f l ow - The vo lume of  water  per  uni t  of  t ime downs t ream f rom 
a pro j ec t . 

Pub l i c  ut i l i t i es Regu l atory Po l i cy Act ( PU RPA) - Enacted in 1 9 78 , i t  i s  
the Federal l eg i s lat ion that requires ut i l i t ies  to  purchase e l e c t r i c i ty 
f rom qua l i f ied independent powe r produce r s  at  a p r i ce that re f le c t s  what 
the uti l i t ie s  would o therwis e  have to  pay f o r  the con s t ruc t ion o f  new 
generat ing resources . 

Pumped sto rage - An arrangement whe reby e l e c t r i c  power may be  generated 
during peak load periods  by hydro e l e c t r i c  p l an t s  us ing wat e r  previous ly  
pumped  into a s torage reservo i r  during o f f peak per iods . 

Qua l i fy i ng Fac i l i t i es (QF ' s )  - Renewab l e  and cogeneration res ources 
devel oped under the Pub l i c  U t i l i t ies  Regulatory P o l icy  Ac t of  1 9 78 . 

Rea l cos t esca l at i ons - The inc rease in c o s t  ove r a period o f  t ime due 
s o l e ly to the t ime val ue of money ; tha t  is , adj us ted  f o r  p r i c e  inf l a t ion . 

Rea l d i scount rate - The fac t o r  used to  compute the presen t  val ue o f  a 
f uture amount , which  adjus t s  s o l e ly f o r  the t ime val ue of money and does 
no t inc lude price inf l a t ion . 

Rec l amat i on - The r e s t o ra t i on of  l and to resemb l e  i t s  o r ig ina l 
cond i t ion or  an accep tab l e  sub s t i tute as to  shape , vege tat ion , and 
wi ld l i f e ; re c lamat ion takes place af ter  an area has been s t ri pmined or  
af ter  an energy fac i l i ty has been bui l t .  

Reco rd of Dec i s i on - The do cument no t ifying the pub l i c  of  a d e c i s ion 
taken on a power proj e c t , together wi th the reasons for the cho i ce s  
entering into that dec i s i on .  The Re cord of  De c i s ion i s  pub l i shed in the 
Federal Regis t e r . 

Recordat i on - The mak ing o f  appropriate reco rds ( f o l lowing Nat ional 
Park Servic e  guide l ine s )  to insure that a permanent record  o f  a cul tural 
resource ' s  p re s en t  appearance  and context are made before  the resource is 
dis turbed through des t ruc t ion , dBmo 1 i t ion , o r  inundat ion . Such a r e c o rd 
might cons i s t  of  wr i t t en des c r i p t ion , pho tographs , and so  on . 
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Redds - Grave l nes t  c reated by fema l e  salmon or  t rout where i t s  eggs 
are laid , sub s e quen t l y  hatched , and f ry emerge . 

Reg i ona l - Referring to  the charac teri s t i c s  of  an area , as  opposed to 
those of  a surround ing o r  adj acent area . Genera l ly used in this  E I S  to 
d i s t inguish b e tween the Pac i f i c  No rthwe s t  and Canada o r  Cal ifornia or  the 
Inland Southwe s t . ( see  Ext raregiona l ) 

Re l at i ve - Cons idered in relat ion to a base case  cond i t ion ; 
c omparat ive ; no t abs o l ut e  or  independent ( opposed to ab s o lute ) .  

Re l at i ve change i n  surv i va l  - The d i f f e rence in survival b e tween the 
two a l t e rnat ives divided by the base case survival val ue . The change ln 
survival  in relat ion t o  the bas e case s urviva l . 

Re l i ab i l i ty l eve l - Fo r a powe r sys t em ,  a measure of  the degree of 
c e rtainty that the sys tem wi l l  cont inue operation for a s pe c i f ied p e r iod 
of t ime . 

Re l i c co l l ect i ng - The s eeking out and removal of  art i fac t s  o r  o ther 
cul tural resources  by pr ivate  persons . The p rac t i c e  cons e quent ly 
exc ludes  opportuni t i e s  f o r  s tudy o r  pre s e rvat ion of  the s i te , and of ten 
resul t s  in d e s t ruc t ion of  artifac t s , the s i te  i t s e l f , and/ o r  nearby s i te s . 

Renewab l e  resources - Res ource s  f o r  energy which  are c ont inua l l y  
replenished . Wate r ,  f o r  ins tanc e , is  a renewab l e  resource ,  whi le  coal 
which is  c onverted  into carbon dioxi de , water ,  and ash when burned is  no t .  

Rep l i cat i on - A c opy o r  reproduc t i on of  a cul tural art i fac t .  
Repl icat ion i s  mos t  of ten done for  rock a r t  or  engravings , by making a 
mo l d  or  cas t of  the wo rk . 

Reserve marg i ns - For a power p lant o r  t ransmi s s ion fac i l i t y ,  extra 
c apa c i ty above the amoun t proj e c ted  to b e  needed , to  al low f o r  
unan t i c ipated demand f o r  powe r , e quipment failure , o r  o ther unforeseen 
events . 

Reservo i r  draft rate - The rate  at  which  wa ter , r e l eased  f rom s to rage 
behind a dam , reduces  the pool e l evat ion of  the r e s e rvo i r . 

Reservo i r  e l evat i ons - The various l eve l s  reached by wat e r  s t o red  
behind a dam . 

Res i dent f i sh - Fish s pe c i e s  which  reside  ln fresh wat e r  during the i r  
ent i re l if e  cyc l e .  

Res i dent i a l  Exchange P rog ram - An exchange o f  power pre s cr ibed  by 
s e c t ion S ( c )  of the Pac i f ic Northwe s t  Power Ac t .  Pac i f ic Nor thwe s t  
ut i l i t i e s  s e l l  BPA an amount of  power e qual to  the i r  r e s ident ial and 
sma l l  farm l oad , in exchange f o r  l e s s-expens ive Fed e ra l  e l e c t r i c i t y .  The 
c o s t  benef i t s  are d irec t l y  pas s e d  on by the ut i l i t ie s  to  the i r  
r e s ident ial and smal l farm consume r s , i n  t h e  f o rm of  l ower r e t a i l  ra tes  
to  those cus tome r s . 
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Res i dua l fue l o i  I - Fue l  o i l  that remains a f t e r  s eparat ion o f  val uab l e  
d i s t i l la t e s  ( such a s  gas o l ine ) f rom pe t ro leum through d i s t i l l a t i on .  

Resource d i spatch - For this E I S , the o rd e r  o f  a c c e s s  o r  the mon i t o r ing 
of power resources f o r  access  to the Inte r t ie . 

Resource m i x  - The d i f f erent types o f  resources  us ed  to  gene rate powe r 
( e . g . , hydroe l e c t r i c , therma l , e t c . )  within a given area o r  f o r  a given 
ut i l i t y .  

Resou rce schedu l e  - The planned s chedule o f  when and what r e s o ur c e s  
wi l l  be  avail ab l e  in t h e  future t o  s e rve l oad in a g iven a r e a  o r  o f  a 
g iven ut i l it y .  

Ret rof i t  - To weatheri z e  an exi s t ing s truc ture . 

Ret urn energy - The energy that is  re turned to the Pac i f i c  Nor thwe s t ,  
e qua l l ing the amount o f  energy previous ly  s en t  south , und e r  the t e rms o f  
t h e  capac i ty s a l e s  and capac i ty energy contrac t s . 

R i prap - Broken rock , cobb l e s , o r  boulders  p laced on the bank of  a 
s tream o r  river for  p r o t e c t ion again s t  the e ro s ive a c t ion o f  wat e r . 

Run-of-r i ver p l ant - A hydroe l e c t r i c  p lant with  l i t t le o r  no ab i l i ty to  
regulat e  f low.  

Run-of-t he-R i ver Dams - Hydroe l e c t r i c  generat ing p lants  that operate 
bas ed only on ava i l ab l e  s treamf low and s ome s ho r t-te rm s to rage ( hour l y , 
dai l y ,  o r  week ly ) .  

Runn i ng costs - A l s o  cal led  variab l e  co s t s -- the c o s t s  that are incurred 
o r  are increas ed when a power p lant operate s . 

Sa l mon i ds - Fish  b e l ong ing to  the f ami ly  o f  sa1monidae , inc lud ing 
s almon , t rout char , whi te f is h , and a l l ied  f re s hwa t e r  and anadromous f i s h .  

Schedu l i ng ut i l i t i es - Pac i f i c  Northwe s t  s chedul ing uti l i t ies  inc lude  
Bonnevi l le Power Adminis t ra t ion , Seat t le C i ty Light , Tacoma C i ty Ligh t , 
Grant Coun ty PUD , Doug l as County  PUD , Che lan County  PUD , P end O re i 1 1 e  
PUD , Eugene Wat e r  and E l e c t r i c  Board , Cowl i t z  Coun ty PUD , Snohomish 
County PUD , Montana Powe r Company , I daho P ower Company , Pac i f i c  Power & 
L ight Company , P o r t land General E l e c t r i c  Company , Puget  Sound Powe r & 
Light and Washington Wat e r  P ower Company . Ut i l i t ies  that e i ther operate 
a genera t ion con t r o l  area o r  are wi thin BPA ' s  control  area that s chedu l e  
w i th BPA . 

Scop i ng - The d e f in i t ion o f  the range o f  is sues requ i r ing examinat ion 
in s tudying the environmental e f f e c t s  o f  a propos ed a c t ion . S co p ing 
g enera l l y  takes  place  through pub l i c  consul tat ion wi th intere s t e d  
individua l s  and groups , as we l l  a s  w i th agen c i e s  with  j ur i s d i c t ions over 
par t s  o f  the pro j e c t  area o r  res ources in  that area . S c o ping i s  mandated  
by the  Coun c i l  on Environmental  Qua l i ty regulat ions . 
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Secondary power - The exc e s s  above f i rm power to be  furn i shed t o  a 
cus tomer when , as , and i f  ava i l ab l e . 

Secondary revenues - Revenues rece ived f rom s a l e s  o f  secondary energy , 
which  i s  the energy produced in exc e s s  of  f i rm power due to favorab l e  
water  cond i t ions . 

Secondary sa l es - Surpl us powe r ,  both f i rm and nonf i rm ,  in the Pac i f i c  
Northwes t  that i s  ava i l ab l e  f o r  s a l e  to  the Pac i f i c  Southwe s t . 

Sed i mentat i on - The s e t t l ing of  mat e r ial ( such as dus t o r  o ther 
part i c l e s ) into wat e r  and eventua l  depo s i t ion on the b o t t oms of  s treams , 
rive r s , and s o  on . 

Set t l i ng ponds - A pond into whi c h  water  containing sus pended s o l id 
material is  d i s charged t o  a l l ow the s o l id material  t o  s epara t e  f r om the 
water  by grav i ty . 

Shap i ng - The s chedul ing 
l oad of changing l eve l s . 
the adj us tment of  s to rage 
cont inuous ly  in balance . 

and operation of generat ing resources t o  mee t  
Load s haping o n  a hydro sys t em usua l l y  invo lves 
re l ea s e s  s o  that generat i on and l oad are 

Sho rt-run marg i na l  cost 
saved by not buying ) o r  
near future . 

The c o s t per  uni t  of  buy ing ( o r  the amount 
produc ing a s pe c if i ed amount of  a produc t in the 

Short-term sa l es - Sales  made f o r  a r e l a t ive l y  s ho r t  p e r iod of  t ime . 

S i mu l at i on - The representat ion of  an ac tua l  sys tem by anal o gous 
charac t e ri s t i c s  of  s ome devi c e  eas i e r  to  cons t ruc t , mod ify , o r  
unders tand , o r  b y  mathema t ical  e qua t ions . 

S l ag - I n  the context of  t h i s  E I S , mo l ten o r  s o l id i f ied ash f o rmed f rom 
noncombus t i b l e  mat e r ial in a fue l  by chemi cal  a c t ion and fus ion at  bo i l er 
opera t ing temperatures .  

S l udge - The we t ,  s o l i d  o r  semi s o l id mat er ial  f o rmed when par t i culate 
a i r  po l lutan t s  and / o r  sul fur dioxide  i s  removed by a wet  s c rubbe r  air 
po l lut ion con t r o l  devi c e .  

S l u r ry p i pe l i ne - A means of  coal  t ransport  in whi c h  the coal i s  f in e l y  
ground , mixed wi th water ,  and run t hrough a p i p e l ine to  i t s  de s t inat ion , 
where i t  i s  dewa t e red and combus t e d . 

Sma l l hyd ro - Generat ing r e s ources  whi c h  use  running wat e r  to  generate 
e l e c t r i c  energy , but whi ch are sma l l  in generat ing capac i ty .  BPA 
gene ra l l y  cons iders  sma l l  hydro p ro j e c ts to be  thos e  capab l e  of  produc ing 
25 average MW or l es s . 

Smo l t  - A j uveni l e  salmon o r  s tee l head that i s  migrat ing to  the ocean 
and is in a phys io l og i ca l  s ta t e  to t rans i t i on f r om f r e s h  to sal t wat e r . 
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Snowme l t  f reshet - Increased s treamf l ow f rom the me l t ing o f  ac cumulated  
snowfa l l . 

Spawn i ng - The a c t  o f  f ish  r e l eas ing and f e r t i l i z ing eggs . 

Sp i l l  ( fo rced ) - Wa t e r  f o r  which  there is  no t s to rage capab i l i ty in the 
sys tem reservo i rs and whi c h  could not  b e  us ed f o r  powe r p roduc t ion 
be cause the resul t ing f l ows woul d exceed  turb ine capac ity . 

Sp i l l  ( i nadverten t /overgene ra t i on )  - An amount o f  wa ter  whi c h  could 
have been used t o  genera te e le c t ri c i ty but was no t be cause of  lack o f  
ava i lab l e  marke t ,  and inab i l i ty to  s t o re f o r  l a t e r  use . 

Sp i l l  ( prog rammed or  p l anned ) - Water  intent iona l ly pas sed through a 
hydro e l e c t r i c  pro j e c t  wi thout produc ing e le c t r i c i ty . Thi s  i s  usua l ly 
done f o r  f i sheries  mi t igat ion proposes . 

Spo i l p i l es - Heaps o f  s o i l  and o ther mat e r ial removed during surface  
mining , and later  us ed t o  rec laim the  s i te . 

Spo rt f i sh - Fish  whi ch are s ought by r e c reat ional f ishe rmen . 

Spot ma rket - A marke t  f o r  e l e c t r i c i t y  charac t e r ized  by negot iat ion 
almo s t  s o l e ly on the bas i s  of p r i c e , f o r  relat ive ly  short-term sa l e s . 

Storage reservo i rs - Res e rvo i rs maintained b eh ind dams f o r  the purp o s e  
o f  retaining exce s s  wat e r  read i ly availab l e  during s p ring t ime f lows a s  
snow mel ts . Re tained wa ter i s  t hen re leased , as neces sary , during 
periods of l ower f low in o rde r to maintain nec e s sary l eve l s  of power 
produc t ion . (Wa t e r  may a l s o  be  r e l eased f o r  o ther  purpo s e s , such as 
navigat ion , i r r igat ion , and maintenan c e  of l if e  support  f o r  f ish . ) 

Storage r i ghts - Rights provided to  BPA f o r  us e o f  s to rage in Canadian 
rese rvo i rs . 

Stra t i f i cat i on ( chem i ca l ) - The s eparat ion into layers d i f f erentiated  
by chemical compo s i t ion . 

St rat i f i cat i on ( t herma l ) - The s e parat ion into layers d i f f e rentiated by 
temperature . 

Suba l p i ne - A terre s t r ial  zone o f  high upland s l opes , immediately  b e l ow 
the t imb e r l ine , charac terized  by con i f e r  f o r e s t  cons i s t ing o f  spruce and 
f ir .  

Subscr i pt i on - A proposed o f f e r  to  Pac i f ic No r thwe s t  gene rat ing 
ut i l i t ie s  that af t e r  comp l e t ion of the Thi rd AC pro j e c t  would  a l l ow them 
to  buy a port ion o f  800 MW o f  uprated I n t e r t i e . 

Subyear l i ng - A juveni l e  salmonid , norma l ly a fa l l  o r  summe r chinook 
salmon , tha t  hat ches and migrates  to the o cean in the same year . 
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Surp l us capac i ty - The amount of  exce s s  Intertie  capac ity avai lab l e  
af ter  reserving suf f i c ient capa c i ty f o r  sale  of  BPA surplus f i rm and 
non f i rm energy . 

Surp l us energy - Genera l ly energy gene rated that i s  beyond the 
immediate needs of  the produc ing sys tem . S pe c if i ca l ly for BPA , f i rm o r  
nonf irm e l e c t r i c  energy gene ra ted at  Federal hydro e l e c t r i c  pro j e c t s  whi c h  
would o t he rwise  b e  was ted  i f  there was not a mark e t  for  the energy . 

Surp l us f i rm energy - Ene rgy that can b e  gene rated and guaranteed to  be  
provided , but i s  exc e s s  to  demand . 

Surp l us f i rm power - P ower that can b e  p rovided on a guaranteed bas i s , 
that is  exc e s s  to  sys tem demand , and that can be provided in an agreed 
upon shape . 

Surp l us nonf i rm energy - An exce s s  o f  interrup t ib l e  energy that 1 S  

ava i lab l e  due to wat e r  cond i t i ons better  than c r i t i cal . 

Surp l us peak i ng capac i ty - E l e c t r i c  peaking capac i ty for  whi c h  there 1 S  

n o  demand i n  the Pac if i c  No r thwe s t  at the rate  e s tabl ished  f o r  the 
d i s po s i t ion of  such capac i t y .  

System Ref i l l  - The coord inated hydro sys tem i s  cons idered ful l ,  f o r  
the purposes of  the IDU E I S  model ing , when the amount of  wa ter  s tored in 
reservo irs  i s  e qual to  94 percent of  the t o tal avai lab l e  space . 

System Stock Surv i va l  - The surviva l  of  migrat ing j uvenile  sa lmon or  
s te e l head of  a par t i cular f i sh s tock  f rom the point  of  entry into  the 
hydroe l e c t r i c  sys tem to  a point  b e l ow Bonnev i l l e  Darn . 

TSP - ( see  To tal suspended par t i culate s ) 

Ta i I water - The wa ter  surface immediate ly  downst ream f rom a darn or  
hydro e l e c t r i c  powe rplan t . 

Therma l resou rces 
e le c tr i c  energy . 
plants  are common 

- Genera t ing plants whi c h  convert  hea t energy into 
Coal , o i l ,  and gas-f i red powe r p lant s  and nuc l ear power 
thermal resource s . 

Therma l St ructure - Reservo i r s  s t rat ify  into three layers in summer 
months : l ight warmer wa ter  on surface , a thermo c l ine of  c o o l e r  water ,  
and a l ayer of c o l d  oxygen def i c i en t  wat e r  on b o t t om .  Rapid  drawdowns 
cause this  s trat i f i cat ion to b r eakdown , reduc ing produc t ion of food 
organi sms , and c o o l ing wat e r  tempe ratures . 

Therma l l y enhanced o i l recovery - A pro c e s s  by whi c h  heavy c rude 
p e t r o leum underg round is sub j e c ted to  l ive s t earn , whi c h  reduces the o i l ' s  
v i s c o s i ty so i t  can f l ow up the pipe  to  the surface . S t earn f r om the 
pro c e s s  can b e  used to  cogenerate  energy , whi c h  can be  s o l d  to  u t i l i t i e s  
pursuant to  PURPA . The rma l l y  enhanced o i l  recovery i s  b e ing used in 
Cal i fornia ' s  San Joaquin Val l ey . 
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T i ered pr i c i ng - In  Cal i f o rn ia ,  the prac t i c e  o f  se t t ing two prices  f o r  
s a l e  of  natural gas to  e l e c t r i c  ut i l i t ie s ; one p r i c e  f o r  smal l e r  
purchases , a l owe r p r i c e  f o r  larger purchas es . 

Tot a l  suspended part i cu l ates ( TSP ) - An air  po l lut i on term ref e r r ing to  
al l ma t t e r  c ontained in  a samp l e  o f  air  which  is  in s o l id  or  l i quid f orm 
regard l e s s  of i t s  par t i c l e  s ize  or  chemical compo s i t ion . 

T race e l ements - Po l lutan t s , o f ten me tal s  in i on i c  o r  chemical ly 
comb ined f o rm ,  which  appear in very smal l conc entrat ions i n  wa te r ,  or  In 
re f e renc e to  air po l lu t i on , which  cons t i tute a ve ry smal l par t  o f  the 
t o t a l  amount o f  par t i culate po l lut ion by we ight . 

T ransfer capab i I i ty - The amount of  power that can be  t ransm i t ted 
be tween one int erconnec t ed sys tem and anothe r ,  based on ins tal led 
f ac i l i t ies . 

Transfer capac i ty - ( s ee  Trans f e r  capab i l i ty )  

Transm i ss i on g r i d  An interconne c ted sys t em o f  e l ec t rical  t ransmiss ion 
l ines and a s s o c iated e quipment f o r  the t rans f e r  of e l e c t r ic energy in 
bulk b e tween points  of supply and points  of demand . 

T ransm i ss i on l osses - Powe r l o s t  in t ransmis s ion be tween one point and 
ano the r . 

Tu rb i d i ty - A measure o f  the opt i ca l  c la r i ty o f  wate r ,  which  depends on 
the l ight s c a t t e ring and abs o rp t ion charac t e r i s t i c s  of both suspended and 
d i s s o lved material  in the wa ter . 

Tu rb i ne Capac i t y - The maximum amount o f  wa t e r  that can be passed 
through the turb ines o f  the dam a t  any ins tant . 

Upg rades - Inc reas es  to  the phys ical  capac i ty o f  the exi s t ing Pac i f i c  
Northwes t-Pac i f ic Southwe s t  Inte r t i e  t o  7 900 MW .  

Ut i l i ty reta i l  rates - The p r i c es f o r  e l e c t r i c i ty that a ut i l i ty 
charges i t s  c lasses  o f  c onsume rs . 

Va r i ab l e  ECC - The January through July p o r t ion o f  the ECC . I t  i s  
based o n  expected  amount of  s p ring run o f f  w i t h  avai lab l e  f o recas ts . The 
variab l e  can be no h igher than the Bas e  ECC . 

Vent i ng - The re l ease o f  l im i t e d  amoun t s  of  gas e s  o r  vapors  to  ma intain 
pressures w i th in tanks , pipes , and o the r e quipment invo lved in o i l  and 
na tural gas p ro c e s s ing and t rans portat ion wi thin des i gn l imi t s . 

Water Budget - A par t  o f  the Pac i f i c  Nor t hwe s t  Powe r P l anning Counc i l ' s  
F i s h  and W i l d l i f e  P rogram c a l l ing f o r  a vo l ume o f  water  to  b e  re s e rved on 
a p l anning bas is  and r e l eas ed when and if needed to  augment s t ream f l ows 
in o rder to  a s s is t in the downs t ream migra t ion o f  j uven i l e  salmon and 
s t ee lhead . 
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Wat e r  cond i t i ons - The overa l l  s upply of wa ter  to operate the Pac i f i c  
Nor t hwes t hydroe l e c t ri c  generat ing sys t em a t  any given t ime , tak ing into 
account reservoi r  l eve l s , snowpack , needs to provide wate r  o r  re tain 
wat e r  to  mee t  var ious operat ing cons t raints ( s uch as the Wat e r  Budge t ,  
f l ood contro l , f l ow cons t raints , e t c . ) ,  weathe r cond i t ions , and o ther 
fac tors . 

Who l esa l e  rates - The p r i c e s  f o r  e l e c t r i c i ty that  a ut i l i ty charges f o r  
power that wi l l  be  res o l d . I n  BPA ' s  cas e , BPA a l s o  charge s who l e sale  
rates to  its  DS I cus tomers because they buy a t  relat ive ly high vo l tage . 

Year l i ngs - Juveni l e  salmon and s te e l head that migrate to the ocean , 
of ten spending a ful l year rearing in f resh  water .  

Zoop l ankton - Aqua t i c  anima l s  whi c h  canno t  ac t ive ly  swim agains t the 
current and whi c h  cannot  make t he i r  own food by pho tosynthe s i s . 
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