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EXECUTIVE SUMMARY 

A .  Introduc t ion 

The purpose o f ,  this environmental impact s tatement ( E I S )  is to ident ify and 
evaluate the po tent ial environmental e f fects o f  implement ing one o r  more o f  
the opt ions described herein f o r  s tab i l izing the load o n  the Bonnevi l le Power 
Administrat ion ( BPA ) o f  BPA ' s  direc t-service industrial  cus tomers (DS I s ) .  

The EIS  and i t s  Appendices describe in de tail the phys ical and socioeconomic 
environment o f  each o f  the DS I aluminum sme l ters , inc luding each plant ' s  
environmental impac t at various leve ls  o f  produc t ion . (Appendices A ,  B ,  and H 
have no t been reprinted wi th the f inal EIS  s ince the informat ion presented 
therein d id no t change . )  The EIS then evaluates the potential environmental 
e f fects that could resul t from imp lementing each one o f  the options and 
certain comb inat ions o f  the options . The analyses in the E I S  are performed 
primarily by us ing BPA ' s  Dec i s ion Analysis Mode l (model ) .  The conc lus ions in 
the EIS  are based on the mode l resul ts and interpretat ions of those resul ts  
us ing s tudies performed in  the Variab l e  rate des ign process , knowledge o f  the 
DS Is  themselves gained through BPA ' s  deal ings with them over the years , the 
DS I Opt ions Study , external consul tants , and o ther sources . 

B .  Purpose and Need 

The purpose  o f  implement ing one o r  more of the DS I options is to maintain and 
s tabi l ize the DSIs ' power load on BPA . BPA des ires to s tab i l ize the DS I l oad 
in order to fac i l i tate resource operational planning and to pro tect BPA ' s  
revenues . Achieving these object ives would enhance BPA ' s  ab i l i ty to make the 
neces sary payments to  the U . S .  Treasury and would s tab i l ize rates to  BPA ' s  
cus tomers . 

The need for  measures des igned to s tabi l ize the DSI  load arises f rom dramatic  
f luc tuations in  the loads o f  the DS I s , part icularly the l oads o f  the aluminum 
sme l ters , in recent years . Load swings have resul ted from the uns tab le and 
dec l ining world price of aluminum and the produc t ion cos ts  of Northwe s t  
sme l ters re lat ive to o thers . BPA ' s  rates  t o  the DS I s  for  elec tric power have 
risen drama t ically dur ing the las t 6 years and are now higher than for  many 
aluminum sme l ters wor ldwide . Elec tric i ty is  necessary for aluminum sme l t ing 
and represents a s ignif icant portion of the sme l ters ' produc tion ( variable ) 
costs . 

Aluminum sme l ter loads represent about 90 percent o f  DS I loads ; DS I loads 
represent over 25 percent of BPA power sales . The s tab i l i ty of DS I loads is 
thus impor tant to BPA for resource planning , which determines the leve l s  o f  
future cos ts and rates . The leve l and s tab i l i ty o f  D S I  loads also  inf luence 
the health of the economy of the Pac i f i c  Northwe s t  as a who l e . DS I loads are 
des irable  loads f rom a util i ty perspec t ive because of the ir high load fac tors 
and interrup t ib i l i ty which provide sys tem operat ing reserves and p lanning 
reserves . Reduc t ion in this load could affect the opera t ions of BPA ' s  
generat ion resources . 

i 



BPA is required to repay , us ing revenue f rom power ( and transmis s ion service ) 
sales , the U . S . Treasury for the Federal inves tment in the Pac i f i c  Northwes t ' s 
power generat ion and transmis s ion sys tems . Uns table revenues can jeopard ize 
these payments . Stab l e  revenue leve l s  are al so necessary to maintain the 
s tab il ity of BPA ' s  rates to a l l  its cus tomers . 

C .  Al ternat ives and Their Impac ts  

Potent ial envi ronmental impacts ( general ly benef its ) ,  and major  adverse 
soc ioeconomic impac ts  are l ikely under the no ac t ion alternat ive , a resul t o f  
proj ec ted closures of  certain Northwest  aluminum smel ters . The opt ions have a 
varying effect  on the l ike l ihood of  aluminum sme l ter c losures  with consequent 
effect  on the expec ted impacts . 

1 .  No Ac t ion Al ternat ive 

The no ac t ion a l ternat ive is no t undertaking any of the Variab le rate 
or Conservat ion/Mode rnizat ion (Con/Mo d )  al terna t ives or  imp lement ing 
the I P-PF rate l ink (a relat ionship be tween the rate charged the DSls  
and the rate paid by BPA ' s  prefe rence cus tome rs ) .  I t  as sumes current 
DS I rate des ign , inc luding the availab i l i ty of short-term Incent ive 
rate o f f e rs , and as serts no thing about DS I powe r sales cont rac ts  
renewals . Other variables no t under BPA ' s  control  could  change the 
future , however . Future aluminum prices , BPA ' s  f uture load growth , 
the costs o f  the resources needed to mee t  this load growth , and 
s t reamf low condit ions are such variables . 

The no ac t ion a l ternat ive was mode led as the base case for the E I S .  
The o ther opt ions were compared with the base case to determine the 
potential environmental impac ts of  implement ing the a l ternatives . 

The identif ied environmental impac ts of  the no act ion al ternat ive 
i ts e l f  resul t princ ipal ly f rom the probable  c losure of one or mo re 
aluminum sme l ters . The phys ical environmental e f fec ts of  a p lant 
c losure would general ly be pos i t ive . Al l the sme l ters o perate within 
approved po l lut ion l imits , however ,  and are no t seen as maj o r  
contributors to environmental probl ems . The soc ioeconomi c e f fec ts 
are l ikely to be negat ive . Soc ioeconomic impac ts are subs tan t ial i f  
viewed i n  the context of  some of  the smal ler sme l ter commun i t ies , but 
are less s igni f i cant in the context of the larger commun i t ies or the 
region as a who l e .  Several of the plants have al ready curtai led 
p roduc t ion or  c l osed , so the i r  envi ronments have al ready felt much of  
the effects . BPA ' s  generat ion resource operat ion could change if the 
l eve l of loads changed s ignif icantly . Mos t  l ikel y , much of the f i rm 
power f reed as a resul t of sme l ter closures could be expo rted under 
f i rm contrac ts . Nonf i rm sales may dec rease , and s p i l l  increase , with 
bo th pos i t ive and nega tive po tent ial effects  on f ish through effects  
on  migrat ion and l evel of  n i t rogen supersaturat ion . The overal l 
effec t on f ish would be expec ted to be pos i t ive though . As BPA ' s  
loads grow and BPA ' s  power surp l us diminishes , closure o f  aluminum 
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plants could avert the cons truc t i on o f  thermal generat ion resources 
wi th the i r  attendant environmental impac ts . 

2. The Variab le  Rate 

The proposed Variable  rate would estab l ish a long-term t ie be tween 
input price ( electric i ty )  and output price ( aluminum ) for the 
aluminum smel ters in order to encourage higher alum inum product ion 
levels  than would be economic under a f ixed power rate . The proposed 
Variable rate is des igned to dis courage plant c losures in the short 
run , 1 to 3 years . 

The proposal and two al ternat ive rate des igns were analyzed . The two 
al ternat ives were des igned largely to bracket an expec ted range of 
po tent ial environmental impac ts . The three rate des igns are BPA ' s  
actual proposed Var iable rate , an alternat ive des igned pr imari ly to 
protec t BPA ' s  revenue , and an a l terna tive des igned primarily to 
maintain DS I load . 

The analys is  conc luded that the revenue pro tect ion a l ternat ive would 
mos t  l i kely resul t in reduced Nor thwe s t  aluminum sme l ter opera t ion 
compared to the no ac t ion al terna t ive . The proposal and load 
maintenance alternative would maintain more smel ter l oad and 
produc t ion than the no ac t ion al terna t ive . Environmental cond i t ions 
would general ly improve wi th smel ter c losures or  reduced operat ion , 
but no t sub s tant ially s ince the smel ters are regulated to l imi t their  
impac ts . Mino r environmental improvements would be  traded for  a 
degree o f  local ized adverse soc ioeconomic impac t .  

3. Aluminum Smel ter Conservat ion/Moderni zat ion Program 

Conservation/Modernizat ion ( Con/Mod ) would cons i s t  o f  ons i te 
modi f i cations and re tro f i ts to improve the produc tion e f f i c iency of  
aluminum smel ters . BPA would pay incent ives based on  the energy 
saved to encourage partic ipat ion . Incent ives of fered would be 
l imited to leve l s  which would no t adversely af fec t o ther regional 
consumers .  

Con/Mod incent ive levels of  3,  5 and 10  mi l l s /kWh were analyzed. Low 
leve l s  of  incentive produce l imi ted ef f i c iency improvement s  at the 
low cos t smel ters . A 10 mi l ls / kWh incen tive appears to be  suf f i c ient 
to induce some higher cos t sme l ters to modernize , potent ial ly 
avert ing plant c losures , and maintaining produc t ion and load . Loads 
would be higher on average because sme l ter economics would be 
improved and they would tend to produce more aluminum over t ime. 
Peak loads of the smel ters would be reduced though , and the contrac t 
1 imi tations on load growth to be imposed under the prU6L.1u> on 
part i c ipa t ing smel ters could prec l ude need for new re sourCt:s some t ime 
in the future . Impac ts on rates are expec ted to be neg l igible w i th 
a l l  three incent ive levels , al though somewhat greater with the 
1 0  mi lls incentive than wi th the lower incen t ive levels . 
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4 .  IP-PF Rate Link 

A long-term l ink be tween BP A's f i rm power rate to the DS Is , the 
Indus trial Firm Power ( IP )  rate , and BP A ' s rate to i t s  preference 
customers , current ly the Priority Firm Power ( PF) rate , was proposed 
by the DS I s  in BP A ' s 1985 general rate adj us tment proceeding . The 
IP-PF rate link would apply to a l l  DS I s , no t j us t  the aluminum 
sme l ters . 

Alternat ive forms o f  an IP-PF rate link cons idered for the E I S  
include limi t ing the durat ion of  the link t o  5 years o r  extending the 
l ink for the durat ion of the DS I power sales contrac ts , i . e . ,  through 
June 30 , 2001. The EIS also examines the impact if the link were 
imp lemented as a DS I power sales cont rac t modi f icat ion or as a po licy . 

The ef fec ts  o f  an I P-PF rate link are vi rtua l ly impos s ib le to 
quantify by BPA, since they would result from the percept i on of the 
DS Is  about the degree of  addi t ional certainty provided by 
implement ing a long-term rate l ink . The E I S  thus d i scusses the 
potential impacts of the l ink qua l i tat ive ly ra ther than 
quant i tat ive ly .  The l ink could be expec ted to be generally 
support ive o f  aluminum sme l ter loads , and may provide some 
reinforcement of pos it ive inves tment or  operat ing dec i s ions by 
sme l ter managers . 

5 .  Variable Rate - Con/Mod Comb inat ions 

Implement ing comb inat ions of the IP-PF rate l ink,  the Variab le rate , 
and the Con/Mod options is  also discus sed in the E I S . Comb inat ions 
including the revenue pro tect ion Variab le rate al ternat ive have 
essent ially the same impac ts as the revenue protect ion alternat ive 
alone ; that is , aluminum smelter loads would be reduced . Other 
comb inat ions of Var iable  rate and Con/Mod al ternat ives resul t in a 
reinf orcement of the impacts of  the par t which alone has the greates t 
effect : there is an effect  greater than that of  any part o f  the 
comb inat ion , but the effects  are no t addi t ive . Inc lud ing the IP-PF 
rate link wi th these comb inat ions may s ligh t ly enhance the e f f e c t s . 

D .  Areas of Con troversy 

Throughout the DS I Op t ions S tudy and the scop ing of the E I S , the princ ipal 
phys ical environmental concerns have focused on the changes in operat ions of 
the aluminum plants , po tent ial effects on the need for addi t ional ene rgy 
resources to serve electric  power needs , and po tent ial e f f ec t s  of a changed 
DS I load on the operat ion of the Federal Co l umb ia River Power Sys tem . The 
types of envi ronmental changes that may resul t from imp l ementat ion of the 
proposed ac tions are fairly we l l  unders tood and have no t created sub s tant ial 
controversy . However , the socioeconomic effec ts of the proposal s  are a 
signi f icant concern that has been raised by aluminum company emp loyees ,  
unions , representat ives of commun i t ies where sme l ters are located , and o thers 
throughout the reg ion concerned wi th e lectric i ty rates . 
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E .  Issues to  be Reso lved 

There are three bas ic issues to be resolved related to the DS I options 
described in this E I S . 

Firs t ,  whic h ,  if any , of  the DSI  options should be implemented? Second , if 
implemented , in what form ( design ) and for what term would the options be mos t  
economic for  the DSls  and the res t  o f  BPA ' s  service region? And third , would 
the implementat ion of  any (or any combinat ion ) of  the alternat ives 
s ignif icant ly affect  the environment? 

The issues related to rate des ign and incen t ive level s  are myriad and 
complex.  The Variab le  rate proposal has been released and , as required by 
section lei) of the Pacif ic Northwest Power Ac t ,  a rate hearing process is 
nearing comp l e t ion . The Con/Mod program ,  re leased as a draf t proposal , is 
be ing ref ined in a pub l ic process . The IP-PF rate l ink is s t il l  under 
considerat ion . Prior  to implementat ion , a proposed l ink wil l be evaluated in 
a sec t ion lei) process . 

This f inal E I S  presents BPA ' s  analyses o f  the po tential  environmental 
effects . Informat ion gathered through the lei) processes , pub l ic mee t ings , 
and the Nat ional Environmental Pol icy Ac t process wil l contribute to 
resolution o f  the issues . 
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Chapter 1 

PURPOSE OF AND NEED FOR ACTION 

In re cent years , the amount of dire ct service indus trial cus tomer (DS I )  power 
purchases from the Bonnevi l l e  Power Administrat ion ( BPA) , part i cularly those 
of the aluminum plants , has f luctuated dramatica l ly from year to year . The 
chang ing power demand has resul ted in uncertainty about BPA ' s  future resource 
planning , f inancial s t rength ,  and rate s tab i l i ty . Changes in the operat ion of  
Northwest  aluminum sme l ters also have contributed to weaknes s  and instab i l i ty 
in the region ' s  economy as a whole . Short-term at tempts  to alleviate the se 
problems have been only par t ially  successful . 

BPA des ires to  s tab i l ize the DS I load in order to faci l i tate resource 
operat ional planning and to s tabi l ize BPA ' s  revenues . S table  revenues would 
enhance BPA ' s  ab i l i ty to make the necessary payments to the U . S .  Treasury and 
would s tab i l i ze rates to BPA ' s  cus tomers . 

1 . 1  PROBLEMS BPA I S  ATTEMPT ING TO SOLVE 

1 . 1 . 1  Al uminum DS I Load 

Once a steady , maj o r  consumer of BPA power , the Northwes t aluminum indus try 
has become a highly uns tab le power purchaser in the las t 5 years . During that 
t ime , the 10 aluminum sme l t ing plants have operated at levels  ranging from 58 

to almost  100 percent o f  product ion capaci ty . Product ion leve l  changes have 
f o l l owed variat ions in the price o f  aluminum ingo t .  

Curren t ly , almost  no No rthwe s t  sme l ters produce at ful l capaci ty . Many of the 
sme l ters operate as "swing" plants--they reduce product ion when aluminum 
pri ces fal l .  One plant , the Martin Mar ietta plant at The Dal les , Oregon , has 
closed . Others are at risk of closure . 

Uncertainty about the viab i l i ty of Northwe s t  aluminum sme l ters leads to 
quest ions about the future s ize of the DS I s ' e lectric power l oad . 

1 . 1 . 2  Resour ce Planning and Operat ion 

Load uncertainty hampers BPA ' s  ab i l ity to plan for resources to mee t future 
power demand . Errors in load pro j e ctions could resul t in acquiring 
unneces sary cos t ly resources . Or acquisi tion could be pos tponed only to find 
that loads exceed the supp ly of power ne cessitating expens ive short-term power 
pur chases . 

Due to the si ze and the uniform daily and monthly consump t ion of energy by DS I 
cus tomers , DS I load changes could affect BPA ' s  resource operat ion . 
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1 . 1 . 3  Rates 

Power rates to  al l o f  BPA ' s  customers have increased drama t i cal ly during the 
las t 5 years . For the DS I s , average rates increased f rom 2 . 9  mi l ls per 
k i l owat thour (mi l l s /kWh ) in 1 9 7 9  to 22 . 8  mi l l s  in 1 98 5. Power cos t s  now 
account for about one-third of the total product ion cos t s  of alum inum in the 
Nor thwe s t . Even sma l l  changes in power costs  can have s ignif i cant e ffect s on 
the compet i t iveness  of the No rthwe s t  plants in the wo rld aluminum marke t .  
Because aluminum operations are sens i t ive to the price o f  electr i ci ty ,  BPA has 
o f fered temporary rate d i s counts  when aluminum prices were low .  These 
d i s counts ,  or " Incent ive rates , "  resul ted in higher DS I operat ing level s  and 
increased BPA revenues even after cons iderat ion of the pos s ib i l i ty o f  
market ing t h i s  increment o f  power elsewhere , such a s  t o  Cal i fornia ut i l i t ies . 

In 1 983  BPA sold  low cos t ,  nonf irm energy to the DS I s  for increases in 
product ion be tween March 21 and October 3 1 . Twi ce ( f rom September 1 984 
through February 1 985,  and be tween March and June 1 985) , BPA provided 
short-term Incent ive rates to the DS I s  because aluminum markets were severely 
depressed and the d i s counts increased BPA ' s  to tal revenues . Discounts we re 
again o ffered September 1 ,  1 985  to last through June 30 , 1 986 . Incent ive 
rates have enab led Northwes t smel ters to compe te and maintain higher 
production leve l s . Consequently , power purchases have been higher than they 
o therwise might have been . The Incent ive rates are made availabl e  through 
special provis ions in the BPA Indus trial Fi rm Power ( IP )  rate schedule . 

Whi le Incent ive rates have been mutually  benef i cial to BPA and the Northwe s t  
aluminum sme l ters , they have been cumbersome t o  implement pro cedural l y ,  and do 
no t provide long-term assurance o f  rates that the aluminum companies woul d 
need to inf luence long-term bus iness decis ions . 

1 . 1 . 4 Cost  Recovery 

BPA is required to make s chedul ed payments to the U . S .  Treasury to repay the 
Federal inves tment in hydroelect r i c  and transmiss ion faci l i t ies in the 
Northwe s t . On Sep tember 30 , 1 984 , BPA became current on a l l  s cheduled 
interest  payment s  owed the U . S .  Treasury . Cont inued revenue ins tab i l i ty 
resul t ing f rom severe DS I load f l uctua tions would create uncertainty about 
BPA ' s  ab i l i ty to mee t  i t s  s cheduled repayment ob l igat ions in the future . 

1 . 1 . 5  Rate Se t t ing 

Section 7 ( c)  of the Paci f i c  Northwe s t  Electric  Powe r Planning and Conserva t ion 
Act ( Paci f ic Northwe s t  Power Act ) pres cribes a pos t-July 1 ,  1 985, rate 
re lat ionship be tween the IP rate , whi ch is the rate charged the DS I s , and 
BPA ' s  appl i cable wholesale rate to i t s  pub l i c  agency and coo pe ra t ive 
cus tomers . In general terms , the pos t-1985 DS I rate is  based upon the 
app l i cab le who lesa le rates to pub l i c  uti l i t ies , p l us a marg in based upon the 
typ ical margins (above powe r and transmiss ion cos ts ) that pub l i c  ut i l i t ies 
charge the i r  indus trial  cus tomers , less a cred i t  for BPA sys tem reserves 
provided by the DS I s  through certa in interrup t ib i l ity provis ions in the D S I  
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contracts . F ixing the relat ionship b etween the DS I rat e  and the rat e  paid by 
i t s  pub l i c  agency and cooperat ive cus tomers on a long-term bas is  would  reduce 
the rat e uncertainty facing the DS I s .  I t  could also reduce content ion o f  some 
is sues related to the DS I rate in future rat e hearings conducted under 
s ect ion 7 ( i )  o f  the Paci f ic Northwes t  Power Act . 

1 . 2  THE DIRECT SERVICE INDUSTRIES 

The DSIs  are 1 5  corporations that purchas e  el ect r i c  power direct ly from BPA 
for us e in 20 plants in the Paci f i c  Northwes t .  Tab l e  1 provides the names , 
locat ions , products , and o ther informat i on for al l the DS I s . 

Nearly al l the DS I plants us e el ect rolyt i c  or el ectro thermal processes .  
Therefore, sub s t i tut ing o ther forms of  energy for  a large po rt ion of  their 
el ectri ci t y  usage is ei ther imposs ib l e  or impract i cal . 

Al l the DS I s  have contracts with BPA for purchas e o f  power . The cont racts 
were o f f ered in accordance with the Paci f i c  Northwes t  Power Act ; they expire 
on June 30 , 200 1 . The power sold under terms o f  thes e  contracts is  cal l ed 
Indus trial F i rm Power . 

Indus trial Firm Power is  subj ect to certain res t r i ct ion rights whi ch do no t 
apply to  ut i l i ty cus tomers . Much o f  the DS I power may be interrupt ed to 
ensure a cont inuous f low of  power to other BPA f i rm power customers whenever 
condi t i ons require i t .  BPA ' s  r ight to res t r i ct is bas ed on "quart i l es . "  
Quart i l es d ivide the DS I s ' load into 25 per cent b l o cks . 

BPA does no t plan or acquire resources to s erve the f irst  quart i l e  of  the DS I 
load . Rather , BPA us es the f l exib i l i ty of  the hydrosys tem to meet this 
port ion o f  the DS I load . The f irs t quart i l e  is s erved with a comb inat ion of  
nonf i rm energy when ava i l ab l e, and "borrowing" energy (advance energy ) f rom 
the future. S ervi ce to the f irs t quar t i l e  is not guarant eed . The DS Is ' f irs t 
quart i l e  i s  the f irs t power load s erved when BPA has nonf irm energy 
avai lab l e. Somet imes , when power supply cond i t ions are no t good enough for 
BPA to s erve the f i rs t quart i l e  with nonf irm energy , one or more DS I s  wil l ask 
for "advance" power from BPA and take the chance that s treamf low condi t ions 
wi l l  improve later in the year . Currently , the U . S .  Corps of Eng ineers is 
reviewing thei r po l i cy o f  provis ional draft ing o f  res ervoirs for s erving 
advance energy . Pos s ib l e  revis ions to this po l i cy may have an impact on the 
amount of  s ervice provided the f i rs t quar t i l e  wi th nonfirm and advance 
energy . I f  advance energy is taken , and is later needed to serve other f i rm 
loads , the DS I s  have to repay i t , ei ther through purchas ing energy f rom 
ano ther source,  or by cur tai l ing thei r o wn f i rm loads . Furthermore, the f irs t 
quart i l e  may b e  res t r i ct ed at any t ime and for any reason to pro tect regional 
f i rm load . 
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Tab le 1 

BPA ' S  DIRECT SERVICE INDUSTRIES 

Contract Ac tual  Loads 
Demand Jan 1 98 5  

Company P lants  Product (MW) Avg . MW 

Alcoa Vancouver ,  WA Primary Al uminum 
Wenatchee , WA Pr imary Aluminum 600 . 0  4 70 . 5  
Add y ,  WA ]j Magnesium & S i l i con 

Columb ia Fal l s  Columb ia Fal ls , MT Primary Aluminum 4 2 7  . 5  3 3 3 . 6  
Aluminum Co . 

Commonwealth Go ldendale , WA Primary Aluminum 296 . 1  288 . 7  

Intalco Ferndale , WA Pr imary Aluminum 456 . 8 443 . 2  

Kaiser Mead , WA Primary Al uminum 
Tacoma , WA Primary Aluminum 7 3 7 . 5  4 2 1 . 0  
Trentwood , WA Aluminum Rol l ing 

Martin Mar i e t ta The Dal les , OR Primary Aluminum 1 59 . 5  3 . 0 2:./ 

Reynolds  Longview , WA Primary Aluminum 
Troutdale , OR Pr imary Al uminum 700 . 7  57 7 . 3  

Carborundum Vancouver ,  WA S i l icon Carb ide 34 . 0  0 . 2  1/ 

Georg ia Pac i f i c  Bel l ingham , WA Chlorine & Caus t i c  Soda 34 . 4  26 . 0  

Hanna '2/ Ridd l e ,  OR Ferronicke1 1 20 . 0  72 . 4  

Oreme t  Albany , OR Ti tanium 1 8 . 0  6 . 6  

Paci f ic Carb ide Port land , OR Cal cium Carb ide 9 . 3  9 . 3  

Pennwa 1 t  Port land , OR Chlorine & Caus t i c  Soda 84 . 0  49 . 7  

Port Townsend Port Townsend , WA Pul p & Paper 1 6 . 6  1 4 . 5  

Gilmore S teel  Port land , OR Ferroa 1 1 oys 30 . 0  0 . 2  �/ 

1/ Northwe s t  Alloys , Inc. , a sub s i diary o f  Al coa whi ch rece ives BPA power through 
Alcoa ' s  Power Sales Contract . 

2:./ P lant was closed in December 1 984 and is currently for sale . 
1/ P l ant is closed . 
4/ P lant re ceives power at the Special Indus trial Power Rate , a rate lower than 

the rate for the o ther DS Is , which was e s tab l i shed pursuant to  sect ion 7 ( d ) ( 2 )  
o f  the Pac i f ic Northwe s t  Power Act . 

5/ P lant is closed . Gi lmore Steel  bought the former E 1kem ferroa1 1oy plant in 
1 98 3 , but has no t reopened the p l ant . Gi lmore origina l ly intended to use the 
power at  i ts s teel  plant , but ins tead was abl e  to negot iate a more favorable  
power contrac t with Portland General Electric.  

4 



The second quarti le o f  DS I load provides both p lanning and emergency 
reserves . This  port ion o f  power can be cut o f f  i f  the reg ion is  short  o f  
power because a new resource does not come o n  l ine when s cheduled , or i f  a 
power pro j e ct is  out-o f -serv i ce for emergency reasons . 

BPA may interrupt a l l  DS I loads for up to 1 5  minutes to al leviate a short-term 
power outage . To serve o ther cus tomers , BPA also may res t r i ct up to 
50 percent for 2 hours each day during peak hours . 

In mos t  cases , advance no t ice o f  power curtai lments can be g iven by BPA . I f  
interrupt ions las t n o  more than 2 hours , and i f  the ent ire power supply is  not 
cut o f f , the aluminum plants swi t ch availab l e  power back and forth be tween 
po t 1 ines to keep the aluminum mo l ten . Howeve r ,  some interrupt ions can be 
cos t ly .  The pots coo l  and "freeze" unless the mol ten me tal is removed in 
t ime . A long interrup t ion may require one or more po t 1 ines to shut down , 
which damages the pots . To restart an idle po t 1 ine can take up to 3 months 
and cos t  more than $1  mi l l ion . 

Expens ive interrupt ions o ccur infrequently however .  Aluminum producers signed 
interrup t ib l e  power contracts  because the lower rates they re ce ive in exchange 
f o r  the risk o f f se t  the costs  of interrupt ions . 

Over the pas t 8 years , BPA has had to make l ong-term interrupt ions to the DS I 
f irs t quart i le four t imes ( for a total of  about 34 months ) ,  in order to 
continue ful l service to o ther cus tomers . The DS Is  somet imes purchase power 
f rom o ther sources in order to replace the BPA power interrupt ions . 

Short-term interrupt ions also o ccur on an irregular basis . For exampl e ,  when 
a series o f  events triggered a Northwest  power grid outage on O ctober 2, 1 984,  
s ix aluminum p lants were the f irst loads cut ,  he lping to  minimize the e f f e ct 
on uti l i t ies and the i r  cus tomers . 

BPA ' s  DSI  cus tomers have large , steady electrical loads . While  large 
variat ions in the total DSI load have o ccurred with changes in economic 
condi tions , mainly aluminum price ,  DS I loads vary l i t t le f rom hour-to-hour o r  
day-to-day . This means their  monthly load factors are high , d i ffering f rom 
the l oads of mos t  ut i l i t ies , whi ch vary from night to day and from winter to  
summe r .  The DS I s  have a load factor of  98 percent compared to a typ i cal 
ut i l i ty load factor o f  55 percent . 

Much of  the region ' s  generat ing capaci ty cons i s t s  of large , mul t ipurpose 
hydroelectric pro j e cts . Operat ing cons traints require minimum f lows to be 
maintained at  these pro j e cts for f ish migrat ion , navigat ion , re creat ion , and 
o ther purposes . The DS I base load of ten a l l ows these minimum f lows to be 
provided with water used for generat ion rather than be ing spil led, thereby 
producing revenue and energy from water whi ch would otherwise have no direct 
e conomi c  value . The DS I base load also enhances BPA ' s  ab i l ity to accept return 
of peaking energy f rom o ther ut i l i t ies at o f f -peak t imes , s ince BPA can use 
that  re turning energy to serve the DSI  load and cut back hydro generat ion , 
saving water to mee t  o t her l oads later . 
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1 . 3  OVERVI EW OF THE DS I OPTIONS STUDY 

Recognizing a need for  a more thorough analys is o f  these problems , in late 
1 984 BPA began a s tudy of  mid- to long-term po l i cy ,  service , and rate opt ions 
concerning its DS I cus tomers . 

The primary goal o f  the DS I Opt ions S tudy was to s creen opt ions concepts to  
see whi ch ,  if  any , should be pursued . BPA focused on i t s  aluminum sme l t ing 
cus tomers because they have by far the larges t impact on BPA ' s  DS I loads and 
revenues . DS I cus tomers account for be tween one-quarter and one-third o f  a l l  
BPA electric  power sales . About 9 0  percent o f  these sales are t o  1 0  aluminum 
plants . 

Five al ternat ives or  opt ions were analyzed in the DS I Opt ions S tudy . The 
options were def ined f rom avai lab le informat ion and in consultation with 
interes ted parties . Several variat ions o f  each o f  the opt ions were tested , as 
were some opt ions bui l t  by comb i ning features f rom the f ive opt ions . 

The fol lowing is  a brief  d i s cuss ion of  the opt ions and explanat ion o f  why some 
were el iminated f rom further analys is . 

1 . 3 . 1  No Act ion 

This opt ion is s imply taking no act ion . Contractual re lat ionships with the 
DS Is , the rate set t ing pro cess , and the general form (but no t necessari ly the 
leve l )  of  rates would remain as they are . To s tudy this opt ion required 
deal ing wi th future uncertaint ies , somet imes mak ing certain assumpt ions about 
the future , and tes t ing var ious scenar io s .  

The no act ion al ternat ive was found in the DSI  Opt ions S tudy to have fewer 
benefits  than some o f  the o ther opt ions . 

1 . 3 . 2  Increased Interrupt ib i 1 i ty 

The increased interrup t ib i 1 i ty opt ion analyzed in the study would increase the 
amount of power interrupt ible  on very short no t i ce from the current level o f  
2 5  percent of load to some higher leve l . In re turn for agreeing to a greater 
amount of  service interrup t ion , the par t i cipat ing DS I would be e l igible for a 
d i s count on al l o f  i ts power purchases f rom BPA . 

The increased interrup t ib i 1 i ty opt ion was d ismis s ed f rom fur ther cons ideration 
by the study for the t ime be ing . The reg ion ' s  current f irm power surplus 
delays any po tent ial benef its to BPA o f  increased interrup t ib i 1 i ty far into 
the future . 

1 . 3 . 3  Cons ervat ion/Modernizat ion 

Under this opt ion , BPA would offer  incent ives for DS I plants to ini t iate 
cons ervat ion/modern izat ion act ions . The greater the incent ive , the greater 
par t i cipat ion expected from DS I s . I t  is  es t imated that roughly 300 MW o f  
cost-e f fective conservat ion is  poss ible b y  the aluminum smel ters . 
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Modernizat ion would increase the e f f iciency of  power and labor use ,  lower ing 
production cos t s . Lower product ion cos t s  would enab le the sme l ter to compete 
in the world aluminum market more effect ively , thus maintaining and 
s tab i l iz ing the power load placed on BPA . The nS I Opt ions S tudy concluded 
tha t  e s tab l ishment of  a Con/Mod program should be explored further . 

1 . 3 . 4 Var iab le Rate 

As no ted earl ier , BPA has provided short-term rate d i s counts ,  cal led Incent ive 
rates , to the nS Is when aluminum market s  were severely depressed . The 
Variable  rate opt ion would have much the same purpose . I t  would provide a 
prede termined relat ionship  be tween the price of  BPA power and the aluminum 
ingo t price and a me chanism to raise BPA ' s  power price to  the sme l ters when 
aluminum p r i ces were high , as wel l  as providing a d i s count when aluminum 
p r i ces were l ow .  The increase in BPA ' s  revenues during prosperous aluminum 
marke ts is  intended to offset  the decrease in BPA ' s  revenues when aluminum 
markets are depressed . 

Through mos t of  the nS I Opt ions S tudy , a Variable  rate des ign l ike tha t  shown 
as Concept 1 on Figure 1 was cons idered . However , in this des ign , a 
par t i cipat ing smel ter would pay a greater amount to BPA i f  aluminum pri ces 
were higher than pro j e cted on average ; conversely , BPA could experience a 
revenue short fal l if  aluminum pri ces were lower than expe cted . A rate des ign 
l ike Concept 2 on F igure 1 ,  whi ch evo lved near the end of  the Options Study , 
somewhat reduced these risks . 

Cons traints could also be imposed on the relat ionship be tween power rates and 
aluminum price .  For example , a lower l imi t to the power rate could be 
es tabl ished  to  recognize the fact that BPA power could have higher value in 
a l ternat ive market s  ( e . g . , sales to Cal ifornia ) .  The nS I Options S tudy 
concluded that further work on a "plateau-type" ( L e . , a des ign l ike Concept  2 
on Figure 1 )  Var iab le rate was warranted . 

1 . 3 . 5  Serv i ce from Other Power Suppl iers 

Curren t l y ,  the Power Sales Contracts be tween BPA and the nSls do no t allow the 
nS Is to seek al ternat ive power suppl ies without BPA ' s  approval . Under t he 
serv i ce from o ther power suppl iers opt ion , BPA would waive or agree to modify  
the  current cont ractual provis ion to allow the nS Is to be served by o ther 
u t i l i t ies . 

This  opt ion was d ismissed from further cons iderat ion because o ther uti l i t ies 
were unwi l l ing or unab le to commi t  enough power to the aluminum companies at 
favorab le rates for a long enough t erm for any s igni f i cant bene f i t s  to the 
nS Is to accrue . 
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1 . 4 BPA ' S  DEC I S IONMAKING PROCESS FOR THE OPTIONS 

BPA ' s  dec is ionmaking process cons ists  of two separate proces ses , with pos s ib l y  
a third at  s ome later t ime , to reso lve issues related to the proposals s tud ied 
in this E I S  wi th respe c t  to the DS I aluminum sme l ters and BPA ' s need to p lan 
for  power needs and maintain i t s  f inancial pos ition . 

The Variab le rate is  undergo ing a rates pub l ic involvement proceeding in 
accordance wi th sect ion 7 ( i )  of the Pac i f i c  Northwe s t  Power Ac t .  A s imilar 
pro ceeding is contemplated for  the I P-PF rate  l ink .  The Con/Mod program was 
des igned through a pub l ic process -- experts  f rom outs ide BPA were invited to 
partic ipate with BPA s taff  in formulating a des ign team to deve lop a draf t 
program proposal . 

The E I S  analyzes the impacts of  the various options and the i r  al ternatives , as 
wel l  as impac ts resul t ing from some possible  combination o f  these o p tions . 
Upon comp l e t ion o f  this E I S , and f o l lowing the no action period , and 
complet ion o f  the respe c t ive pub l ic involvement processes for  the Variable  
rate  and for  the Con/Mod progr��,  BPA ' s  Adminis trator wil l  prepare a separate 
Record of  Decis ion ( ROD ) for  each proposal . In reaching a f inal dec is ion on 
each of the o p tions , the Admini s t rator wi l l  cons ider comments received f rom 
the pub l ic and cus tomers during the respec t ive pub l ic invo lvement process and 
the analys i s  contained in the f inal E I S . 

Assuming the Administrator decides to proceed wi th a variab le  rate for  the 
aluminum sme l ters , i t  would become ef fec t ive upon f inal or interim approval by 
the Federal Energy Regulatory Commiss ion . The Pac i f ic Northwe s t  Power Act 
specif ies in sect ion 7 ( a ) ( 2 )  that  the Commiss ion mus t review the rate proposal 
to  determine that ( 1 )  rates are suf f ic ient to as sure repayment of the Federal 
inves tment in the FCRPS over a reasonab le  number o f  years af ter f irs t mee ting 
BPA ' s  o ther costs ; and ( 2 )  rates are based on BPA ' s  total sys tem costs . 
Pursuant to  s e c t ion 7 ( i ) ( 6 )  o f  the Pac i f i c  Northwe s t  Power Ac t ,  the Commiss ion 
has promu1agated rules  found at  18  C . F . R .  Part 300 e s tab l i shing procedures for  
the approval  of  BPA rates . 
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Chapter 2 

ALTERNATIVES INCLUDING THE PROPOSED ACTIONS 

The DS I Opt ions S tudy process served as the principal process to s e lect 
a l ternatives for  the Environmental Impact S tatement ( EI S ) .  The DS I Opt ions 
S tudy iden t i f ied two options that seemed to meet  BPA ' s  needs for revenue and 
load s tab i l i ty whi l e  offering b o th the DS I s  and BPA ' s  regional ut i l i ty 
cus tomers potential e conomic benef i t s . These were the Variab le  rate opt ion 
with a p lateau rate in effect ove r  a range of aluminum pri ces , and a Con/Mod 
program .  The two opt ions were selected as the bas is  for  deve l opment o f  
al ternat ives to  b e  analyzed i n  the E I S  and o ther techni cal  and e conomic 
s tudies . In addi t ion , development o f  a detailed proposal and al ternat ives for  
es tab l ishing a long-term relationship between the I P  and PF rates ( IP-PF rate 
l ink ) was also undertaken . A speci f i c  proposal made by the DS Is  in the 1 985 
rate proceeding , and comments re ce ived during the DS I Opt ions S t udy gave 
further suppor t  for BPA proceeding wi th the deve lopment o f  such a long-term 
l ink . The I P-PF rate l ink al ternat ives are topics o f  this E I S  as we l l .  

BPA bel ieves these opt ions in s ome form o f f ers a good pos s ib i l i ty o f  a more 
s table , pre d i ctab le , and compet i t ive DS I opera t ion . For BPA , this could mean 
a higher and more s tab le DS I demand for  power than has exis ted in recent 
years . This would  give BPA greater ab i l i ty to plan for power needs and he l p  
t o  maintain i t s  relative ly s t rong f inancial  pos i t ion during this current 
period of power surplus , enhancing BPA ' s  abi l i ty to repay the U . S .  Treasury . 
In turn , BPA rates to  o ther cus tomers would s tab i l ize . 

This E I S  speci f ica l l y  addresses the three types o f  act ions be ing cons idere d ,  
i . e . , an I P-PF rate l ink , an aluminum sme l ter Con/Mod program , and a Variab le  
rate for aluminum sme l ters . The three types o f  act ions are not a l te rnat ives  
to each o ther s ince each could be implemented independent ly . Que s t ions o f  
cumulative e f f e cts o f  the al terna t ives , howeve r ,  may b e  pertinent to  the 
decis ion of whi ch ,  if any , is implemented . 

2 . 1  NO ACT I ON ALTERNATIVE 

The no act ion a l ternat ive o ccurs if BPA chooses no t to implement ( 1 )  an I P -PF 
rate l ink ; ( 2 )  a Variable  rate for the aluminum sme l ters ; and ( 3 ) an aluminum 
sme l ter Con/Mo d  program . Se lect ion o f  the no act ion alternat ive does not 
preclude BPA f rom reinvest igat ing opt ions related to  the DS I s  and implement ing 
some act ion o r  act ions regarding them at s ome future t ime in a separate 
deci s ionmaking process .  

In order to  evaluate the no act ion a l ternat ive , i t  is necessary to pro j e ct how 
the values of a number of var iables may change in the future . Some o f  these 
variables are future aluminum prices , BPA ' s  future load growt h and cos t s  of  
resources to  meet  i t ,  and the ava i lab i l ity  o f  water to operate the Federal 
dams in the Nor thwes t .  

The DSI  Opt ions S tudy performed sens i tivi ty analyses for the no act ion 
al ternative to tes t d i f ferent assumpt ions such as the cont inue d availab i l i ty 
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o f  short-term Incentive rates , the renewal of  DS I contracts  in the year 200 1 , 
and a cus tomer charge ( i . e . , a f ixed component o f  the DS I rate ) .  

For purposes o f  analys i s  for this E I S , the design o f  the DS I ( i . e . , I P ) rate 
maintains f eatures in the IP-8S  rate s chedule over the course of the s tudy 
perio d ;  only the level of the rate changes . Rate provis ions whi ch are not in 
the current IP-8S rate s chedule , such as a cus tomer charge or o ther 
take-or-pay provis ions , are assumed not to  be impl emented in future rate  cases . 

Second , for  the purpose of  s tudy , the DS I Incentive rate ( di s cussed in 
sect ion 1 . 1 . 3 )  is  also  assumed to continue to be offered on a short-term bas i s  
when aluminum prices are low. These assump t i ons are cons i s tent w i t h  the 
concept of no ac t ion . 

Third , no assump t ion i s  made w i th respe c t  to  renewal of  the DSI  contrac ts  when 
the current  contracts  expire in 200 1 . I t  is  premature to analyze the issue o f  
D S I  contrac t renewal ; analysi s  o f  a dec i s ion to renew the D S I  contracts  i s  no t 
within the scope o f  this E IS .  Whi le the model runs ( see sec t ion 4 . 1 )  for the 
analyses were carried out for a period extending beyond 200 1 , the E I S  reports  
impacts  only through Fiscal  Year ( FY )  2000 . The Variab le  rate and the 
al uminum sme l ter Con/Mod program are proposed to terminate p rior  to  DS I 
contract expiration;  the rate l ink would las t no longer than the current 
contrac ts ; and the payback period in which aluminum companies  would plan on 
recovering inves tment costs  in Con/Mod i s  less than the remaining term of the 
DS I contrac ts . Therefore , the aluminum companies ' dec i s ions wi th respe c t  to 
any options ul t imately offered would no t be dependent on the i r  Power Sales 
Contrac ts  be ing renewed . The issue of  DS I Power Sales Contract  renewal is 
therefore not relevant to this E I S . 

F inally , the no action al ternat ive assumes that  uncertain t i e s  perceived by the 
aluminum companies regarding future aluminum prices and e l e c tri c i ty prices are 
too great to j us t ify substantial inves tments in Con/Mo d  by the high cost  
Northwe s t  sme l ters without some external incent ives . 

2 . 2  VARIABLE RATE 

The Variab le  rate t ies  the price of BPA ' s  power for aluminum smel ter DS I s  to  
the U . S . aluminum ingot price . Es tab l ishing a t ie between input price 
( electri c i t y )  and output price ( aluminum ) wi l l  enhance the abi l i ty o f  aluminum 
producers to  operate over the ent i re bus iness cyc le .  When the price  of 
aluminum decreases ( increases ) so  wi l l  the price o f  power , wi thin certain 
l imits . When aluminum prices are low , decreasing the price of  power should  
encourage h i gher produc t ion l eve l s  than i f  a higher f ixed rate were in p lace . 
This in turn should serve to reduce the cyc l i cal  nature o f  sme l ter 
operations . The increased price of  power during prosperous aluminum markets 
i s  intended to o f f s e t  the decrease in BPA ' s  revenues when the lower rate and 
lower sme l ter operations occur . 

A variable  rate is  needed for  aluminum sme l ters partially  because the 
Incentive rate provisions currently avai lable  provide only a sho r t-term 
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response to low and f l uctuat ing aluminum smelter  loads . Implementat ion o f  the 
Incent ive rate contains a degree of uncertainty , which detracts f rom the 
long-term viab i l ity of PNW sme l ters . The Incent ive rate procedures do not 
necessarily guarantee that a part icular Incentive rate will be of fered 
whenever aluminum prices are low,  because an o f fer  depends on s treamf l ow 
condit ions and BPA ' s  expectat ions of  the e lectricity prices that could be 
obtained in al ternat ive marke t s , especia l ly Cal ifornia . Furthermore , the 
Incent ive rate implementation pro cedures require a lag between the onset o f  
low aluminum prices and an Incent ive rate offer . Thi s  lag increases the risks 
both to the DS I s  and to BPA .  A company ' s  cash f low s i tuat ion may require 
act ions to reduce o perat ing costs  before an Incent ive rate of fer could be 
implemented . Also , BPA faces the risk that aluminum price expectat ions and/or 
o ther condi tions can change s igni f i cantly between ini tial cons ideration of  an 
Incentive rate and f inal offe r .  The Incent ive rate is des igned to addre s s  
short-term problems . Some of  the problems fac ing the Northwes t  plants require 
l onger term solutions . The Variable  rate addresses the indus try ' s  probl ems 
over a l onger period ( i . e . , 10 years ) .  The Var iable  rate s igni f icant l y  
reduces , but does n o t  completely el iminate , power c o s t  uncertainty because the 
Variable  rate formula provides for an automatic  change in monthly power rates 
based on market aluminum prices . 

The DS I s  have ind i cated that the uncertainty inherent in the Incent ive rate 
inhibits  l ong-term planning . The rate certainty provided by the Variabl e  rate 
should reduce somewhat the risk asso c iated with l ong-term inves tment dec is ions 
and fac i l i tate l ong-term planning . Further ,  because the Var iab le  rate formula 
provides for automatic  adjus tments to the rate , the lag assoc iated with the 
Incent ive rate wi l l  be el iminated . 

As the proposed Variable  rate is  a funct ion of the price of aluminum , this 
opt ion would be avai lable  on a vo luntary bas i s  only to alum inum sme l t ers . 
Other aluminum o perat ions ( e . g . , aluminum fabricat ion ) and a l l  nona l uminum DSI 
cus tomers would be ine l ig ib l e  to purchase power at the proposed Variab le  rate , 
and so would continue to purchase power at  the IP-8S rate and i t s  successor 
rate s chedules . The Variab le  rate s chedule is  pro posed to be available  for 
10 years beginning in summer 1 986 . 

For this E I S ,  only Variab l e  rate des igns having a plateau ( see Figure 1 )  are 
considered as al terna t ives . The s ingle pivo t po int rate des ign was excluded 
because of the risk in select ing a long-range pro jected average aluminum price 
at which the pivot po int would be set s ince BPA revenues could be harmed if  
this price were selected too high , and s ince the aluminum sme l ters could c l o s e  
o r  operate at l o w  leve l s  i f  the price is  set  t o o  low.  

The plateau rate des ign has a number of  e l ements ( see Figure 1 )  whi ch could be 
varied to form a l ternat ives . The elements are the pos i t ions of the upper and 
lower pivo t points , the upper and lower s l o pes , the maximum and minimum rates , 
duration of  the rate , and how the rate e l ements  might vary as a func t ion of  
t ime . The plateau rate i s  proposed to be equal to the I P  Standard rate , now 
22 . 8  mil l s /kWh . The IP Standard rate is set  in rate proceedings independent 
of the Variable  rate process , and is therefore no t an issue for this E I S . 
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BPA has iden t i f ied the f o l lowing goals  for  the Variab le  rate . The proposed  
Variab le rate des ign at tempt s  to balance these goal s .  The goal s are : 

1 .  Dis courage aluminum plant closures during the short run , 1 to  
3 years . The Variab le rate is not  intended to fores tal l  closure o f  
plant s  that are no t economic over the med ium to long term at  the IP  
S tandard rate . 

2 .  Encourage high aluminum p lant operat ing rates  and d i s courage 
aluminum smel ter swing operat ions at t imes of low aluminum marke t 
prices during BPA ' s  surplus power period . 

3 .  Increase BPA ' s  total  revenues over the revenues ant i cipated if  the 
IP  S tandard rate to  the DS I s  were to remain in e f f e ct .  I f  pos s ib l e , 
the average rate forecasted under the Variab le  rate opt ion should 
equal the IP  S tandard rate . 

Based on the above goal s ,  three plateau-type Variab le rates , includ ing the 
proposal , were formulated and analyzed as alternat ives . The actual rates 
formulated for the three a l ternat ives and used for the analys is  in this E I S  
are specif ied in Figure 2 and Table  2 .  

The des ign o f  the proposed Variab le  rate a t t empt s  to  balance the three goal s  
d i s cussed earl ier . These goal s ,  although no t mutua l l y  exclus ive , do contain a 
degree o f  conf l i ct .  For exampl e ,  the rate des ign that encourages  high DS I 
opera tions and d i s courages  p lant closure may no t yield the I P  S tandard rat e  on 
average . This  E I S  examines a l ternat ives to  the Variab le  rate proposal tha t 
highl ight this conf l i ct and emphas i ze one goa l to the exclus ion o f  the o the r 
goals  in order to provide a range of  impacts . 

One al ternat ive to  the proposed Variable  rate proposal emphas izes the goal o f  
protect ing BPA ' s  revenues year by year and achieving the IP  S tandard rate on 
average over  the ent i re period . The o ther f o cuses on the goals of encourag ing 
high sme l ter operat ions and d i s couraging aluminum plant closures . 

2 . 2 . 1  Proposed Variab le  Rate 

2 . 2 . 1 . 1  Rate P lateau 

The plateau rate is equal to the average IP-85 S tandard rate of  
22 . 8  mi l l s /kWh . The ini t ial plateau rate would no t change when aluminum 
prices are be tween 6 1 . 0  cent per pound ( i / lb . )  and 7 2 . 0  i / lb .  The plateau 
rate would be adj us ted concurren t ly wi th adjus tment s  to BPA ' s  o ther who lesale 
power rates . 
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Tab l e  2 

VARIABLE RATE DES IGN ALTERNATIVES 

Revenue DS I Load 
P ro tect ion BPA ' s  Maintenance 
Alternat ive P roposal Alternat ive 

Rate Components : 

1 .  Lower Pivot P o int 5 9  Ii / lb .  6 1  Ii / lb .  6 5  Ii / lb .  

2 .  Lower S lope 0 . 5  1 . 00 1 . 00 

3 .  Lower Rate Limi t lS . l  mi l l s /kWh 1I 2/ 1 5 . 0  mi l l s /kWh 

4 .  Upper P ivo t Point 6 5  Ii / lb . 7 2  Ii / lb .  SO Ii / lb . 

5 .  Upper S lope 1 . 25 0 . 5  1 . 00 

6 .  Upper Rate Limit 3 7 . 0  mi l l s /kWh 29 . 1  mil l s /kWh 2S . 7  mil l s /kWh 

1 /  NF-S5 contrac t rate . 
2/  l 3 . S  mi l l s /kWh for March through July and l S . S  mil ls /kWh for  Augus t 

through February . 
1/ Three t imes the d i f ference be tween the average NF-S5 contract rate and 

IP-S5 s tandard rate s .  
�/ SP-S5 contrac t rate . 
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2 . 2 . 1 . 2  Lower Rate Components  

The lower p ivot point , the l ower s lope , and the lower rate l im i t  const i tute 
the lower rate components . The lower rate components def ine the parame ters 
for rate reduct ions f rom the plateau . 

The lower pivot point is  the point on the plateau bel ow which a further 
decrease in the marke t price of  aluminum would resul t in a decrease in the 
e lectricity rate . This point is init ia l ly def ined so that when the marke t 
price o f  aluminum fal l s  below the product ion costs  (variab l e  costs ) at  the 
region ' s  highes t-co s t  sme l ter the electric i ty rate decreases . BPA has 
e s t imated the current short-run variable cos t at the highest  c o s t  sme l te r  to  
be 6 1i / 1b . This  e s t imate  is  based on the costs  that  a sme l te r  can avoid i f  
p roduct ion is  reduced or  suspended . Short-run var iable  costs  inc lude a l l  
e lectrici ty c o s t s  and a portion o f  alumina , labor , t ransportation , and o ther 
raw mater ial s . 

The rate o f  change in the price o f  e lectric i ty due to a change in the market 
aluminum price below the l ower pivo t  point is the l ower s lope , equal to 1 .  
Thus , for every 1 i / 1b . decrease in the marke t price o f  aluminum below the 
l ower pivot po int ( 6 1 i / 1b . ) ,  the e lectric i ty rate would decrease 1 mil l /kWh . 
The lower rate l imi t is  seasona l ly different iated to recognize that  BPA ' s  
revenues in al ternative markets vary by season , primarily because of  
s t reamf low cond i t ions . In March through July , the lower rate l imit  is  
ini t ially  1 3 . 8  mi l l s /kWh . In Augus t through February , the l ower rate l imi t i s  
ini tial ly 18 . 8  mil l s /kWh . The l ower rate  l imits were es tab l ished t o  balance 
recogni t ion of  BPA ' s  a l ternative markets and enhancement of DS I loads . 

2 . 2 . 1 . 3  Upper Rate Components 

The upper rate components  are the upper pivo t po int , the upper s lo pe ,  and the 
upper rate l imi t .  These components estab l ish the increase in the rate f rom 
the plateau , enabl ing BPA to offset  the revenue decrease on the l ower por t i on 
o f  the rate . 

The po int above whi ch a further increase in the aluminum marke t price resul ts  
in  an increase in  the electricity price  is  the upper pivo t  po int . This point 
is  set at the long-run variab le cos t o f  the region ' s  highes t  c o s t  sme l ter . 
The long-run variable cos t includes alumina , labo r ,  electricity ,  and o ther 
costs ; it does no t inc lude a return to equi ty , no r intere s t , deprec iation , and 
amort ization assoc iated wi th plant inves tment in place at the t ime the rate i s  
o ffered . BPA has e s t imated the current long-run variable cos t o f  the highe s t  
cos t sme l ter t o  b e  7 2  i / 1b . 

The upper s lope is  set  so that a 1 i / 1b .  increase in the marke t price of  
aluminum above 7 2i / 1b . causes  the e lectricity rate to increase 
one-half  mi l l /kWh . The upper rate l imit is ini t ia l ly 29 . 1  mi l l s /kWh , equal to 
the difference in mi l l s /kWh between the plateau rate and the we ighted ave rage 
lower rate l imi t . 
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The upper portion o f  the rate is des igned not only to  collect  the BPA revenues 
l o s t  when the l ower port ion of the rate is in effect ,  but to a l low the DS I s  to  
re tain s ome o f  the bene f i t s  o f  bet ter aluminum marke ts . 

2 . 2 . 1 . 4 Annual Adjus tments 

The upper and l ower pivot aluminum prices are proposed to be adj us ted annual ly 
on the anniversary date o f  the r�te , July 1 .  During the f i r s t  5 years o f  the 
rate , the aluminum prices which def ine pivot points wil l  be adj us ted annua l ly 
for  inf lation . The proposed inf lation adjus tment is based on a we ighted 
average of changes in ( 1 )  U . S .  producer cos ts  for intermediate materials , 
exc luding food and e lectricity , and ( 2 )  the regional cost  o f  e lectric ity t o  
the DSIs . In the last  5 years o f  the rate , Augus t 1 ,  1 9 9 1  through July 30 , 
1 9 96 , the p ivo t point  aluminum prices are adj us ted annua l ly to ref le c t  both 
inf lation and the average real aluminum prices that occurred during the 
previous 5 years the rate was in effec t . As a resul t o f  this las t adjus tmen t , 
the s ize o f  the plateau may change . I f  low aluminum prices were to  pers i s t  
over the f irst  5 years , the plateau could col lapse , creat ing a s ingle point 
for both rate  increases and decreases . In this case , the upper and lower 
p ivot points would be the same . However ,  the s ingle p ivo t po int may no t go 
below 5 5 i / 1b . as adj us ted for inf lat ion . 

2 . 2 . 2  Revenue Protect ion Al ternat ive 

To ensure that revenue f rom a Variable rate achieves on average the revenue 
expec ted f rom the IP S tandard rate the respons iveness o f  the e lectricity  rate 
to low aluminum prices may be cons t rained and/or the revenue recovery when 
aluminum marke ts begin to improve may be accelerated . 

This alternat ive sets  the lower pivo t point at 5 9i / 1b . The price of  
e lectric i ty remains cons tant unt i l  the market price o f  aluminum is below the 
current short-run variable  costs  of  the two highes t-cos t  regional sme l ters . 
The l ower p ivot point equals  the average variable cost  o f  the f ive regional 
sme l ters with the highest  short-run product ion costs . The lower p ivo t point 
recognizes the revenue t radeoff  betw�en the l oad reduc t ion at the highe s t  cost  
sme l ters and the revenue loss f rom the l ower-cost  sme l ters which would tend to 
operate wi thout the discount . The lower pivo t point also  corresponds to the 
average intermediate-term variable  cos t o f  the regional  sme l ters . 

The electricity rate decreases gradua l ly in response to  low aluminum prices . 
For every 1 i / 1b . decrease in the market price of  aluminum below the l ower 
p ivot point , the e lectricity rate decreases 0 . 5  mi l l s /kWh ( L e . , the s lope is 
equal to 0 . 5 ) .  The lower rate l imit is  set  at 18 . 1  mil l s /kWh , which is equal 
to BPA ' s  NF-85 Nonf irm Contrac t rate . The l ower rate l imit recognizes the 
average revenues BPA could obtain in al ternat ive markets . This resul ts in the 
l owes t  pos s ible rate  for the DS Is  under the Variab le rate being approximately 
equal to the rate proj ec ted on average in the nonf irm energy market . In 
addition , the lower rate l imi t of  18 . 1  mi l l s / kWh is  only s l ightly below the 
current Incentive rate offer , and as such the lower rate l imi t recognizes 
BPA ' s  recent experience with the IP  Incentive rate . 
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The upper p ivo t point for this a l ternat ive is set  so the price of  electricity 
increases when the market price of  aluminum exceeds the intermediate-term 
variab l e  cos t at the region ' s  highest  cos t sme l te r .  The intermediate-term 
variab l e  cos t cons ists  of  the total alumina , labor ,  and e lectricity costs  of  
product ion , but only a portion o f  o ther costs . BPA es t imated the current 
intermediate variab l e  cost  at the highe s t  cost  sme l ter  to  be approximately 
6 5 ¢ / lb . This corres ponds to the Resource Strategies , Incorporated , Oc tober 
1 985 ( see Appendix H ,  Tab le  1 ,  column C )  average aluminum price pro j e c t ion for  
the 10-year period in which the Variable rate would be in effec t , and to BPA ' s  
pro j e c t ion o f  average aluminum prices for the first  5 years o f  the rate 
pub l ished in its July 1 985 Forecas t of  Loads and Resources .  The probab i l ity 
of  quickly recovering revenue losses increases when the upper pivo t  point is 
set  equal to the expec ted average aluminum price during the period the rate is 
e f fective .  

Every l ¢ / lb . increase in the marke t price o f  aluminum above the upper pivo t 
point increases  the elec tric i ty rate 1 . 25 mi l l s /kWh . Given the current 
average produc t ion e f f ic ienc ies of the regional aluminum sme l ters , the rate o f  
increase results  i n  produc tion c o s t s  o n  average fol lowing aluminum prices . 
That is , a penny increase in the price of  aluminum leads to a penny increase 
in the average costs of produc tion . Therefore , the smel ters do no t receive 
the bene f i t s  o f  higher aluminum prices until  the upper rate l imit is reached . 
The upper rate l imit is 3 7 . 0  mi l l s /kWh . The dis tance f rom the upper p ivo t 
po int to  the upper rate l imit is no t the same as the dis tance f rom the lower 
pivo t  point to the l ower rate l imi t . Extending the upper rate l imi t further 
ensures suf f ic ient revenue col lec t ion during periods of high aluminum prices 
to recover BPA revenues lost  during periods of  low aluminum prices . 

This al ternat ive also inc ludes the same adjustment mechanisms as incorporated 
into the propo sed Variable rate ( see sect ion 2 . 2 . 1 . 4 ) .  

2 . 2 . 3  DS I Load Maintenance Al ternat ive 

An aluminum company ' s  dec isions regarding its  leve l of  regional operations 
depend on a number of fac tors . Labor , alumina , and transportat ion costs  are 
maj o r  fac tors , bes ides e lectric power rates , entering into a company ' s  
operat ing decis ions . In the short  run , if  the market price o f  aluminum 
exceeds the variab le costs  of  produc t ion , a sme l ter is better off  opera t ing . 
Other things be ing equal , it  wi l l  tend to operate at a fairly high leve l o f  
operation . Over time , however , the re lat ionship be tween f ixed and variab le  
cost  of  produc t ion may change . A sme l ter may seek to  increase the share of  
variable cost  and decrease the f ixed component of  produc t ion cos t . The 
al ternative rate des ign described in this sec tion allows the smel ters to 
recover mos t  of the i r  produc t ion cost (both f ixed and variable ) at al l levels  
o f  aluminum prices . The expec tation is higher sme l ter operating leve l s  in the 
short run . 

The l ower por t ion o f  the rate is set  so that the price o f  e l e c tric ity 
decreases when the marke t price o f  aluminum fal l s  below the current 
intermediate-term variable cos ts at the highest-cost  regional sme l ter . The 
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l ower pivot point is  65i/ 1b . , which is the intermediate-term variab l e  cos t at 
the region ' s  highe s t  cost sme lter . 

The lower s lope is  set  at 1 .  That is , for every 1i/ 1b . decrease in the marke t 
price o f  aluminum bel ow the l ower pivot po int , the electricity rate decreases 
1 mil l /kWh . The lower rate l imi t is  set at  1 5 . 0  mil l s /kWh , which is 
approximately equal to the worldwide average electricity rate to aluminum 
sme l ters . The l ower rate l imit wil l  thus allow the Nor thwest  sme l ters to 
produce aluminum economical ly during periods of low aluminum prices , thereby 
enhancing the i r  compe t i t iveness . 

In this a l terna tive , the upper p ivot point is  set  so  the price o f  elec tric i ty 
increases af ter the market price o f  aluminum i s  above the total cos t at the 
region ' s  highe s t  cos t sme l te r ,  including a re turn on cap i tal . BPA has 
e s t imated total produc tion cost at the highe s t  cost sme l ter to be 7 2i/ 1b . The 
upper p ivo t point was set at BOi/ 1b . to al low a return on equi ty . 

The upper slope is  also equal to 1 .  Because the smel ters may be receiving a 
return on cap i tal  prior to the rate increase , an upper s lope o f  1 al l ows BPA 
to recover losses more quickly when aluminum prices increase , whi le  the 
sme l ters cont inue to receive the benefits  of higher aluminum prices . The 
upper rate l imi t is s e t  at 2B . 7  mil l s/kWh , which corresponds to BPA ' s  current 
Surplus Firm Power Contrac t rate . The upper rate l imit recognizes BPA ' s  
recent experiences  in s e l l ing short-term surplus f irm power by no t at temp t ing 
to extrac t a higher rate f rom the DS I s  than BPA has been able to obtain in the 
surplus f i rm market .  

This  al ternat ive does not inc lude the adjus tments  o f  the pivot points during 
the las t S years of the rate . I t  inc ludes annual adj us tment for  inf lat ion 
throughout the duration of the rate . 

2 . 2 . 4  Al ternat ives to the Proposed Adjus tment Mechanism 

The aluminum price adj us tment mechanism inc luded as part of  BPA ' s  proposed 
Variable rate serves to lessen but no t e l iminate the pos s ib i l i ty o f  
nonrecovery o f  the I P  Standard rate on average over the la-year period o f  the 
rate . In BPA ' s  proposal , this adjus tment occurs in the last S years of  the 
Variable rate . The lower pivot point canno t f a l l  bel ow S Si/ 1b . , whi ch would 
be the variable cos t at the highes t-co s t  sme l ter if  i t  undertook measures to 
modernize and conserve energy and secured labor concess ions . BPA ant ic ipates 
that the high-cos t sme l ters may also undertake other measures to reduce the i r  
variable  cos ts . The proposed Variable rate provides S years for the sme l ters 
to achieve cos t reduc t ion measures in the face of  continuing low aluminum 
prices . Al ternatives to the ad j us tment mechanisms proposed as part o f  the 
Var iable rate des ign are dis cussed be low . 

2. 2 . 4 . 1 No Revenue Protect ion Provis ions 

The upper and l ower p ivo t points are adjus ted only for inf lation . Ac tual 
revenue under- or overrecoveries would be handled in BPA ' s  general wholesale 
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rate adjus tments . Under- or  overrecoveries resul ting f rom the Variable  rate 
wi l l  affec t future rates in the same way as under- or  overrecoveries resul t ing 
f rom o ther causes . 

2 . 2 . 4 . 2  Aluminum Price Adjus ted To Ref lect  Current Variable Cos ts 

Ano ther al ternat ive adjus tment would be to  adj us t the pivo t po ints over t ime 
to account for  aluminum smel ter cos t o f  produc t ion changes ( e . g . , labor c o s t  
changes , alumina price changes )  beyond those  changes ref lec ted i n  the above 
inf lation adjus tment . An adj us tment to the pivo t po ints could be made e i ther 
befo re or after an ef f ic iency or produc tion cost  change occurs at the sme l ters 
to ref l ec t  plant c losures and/or to ref lec t changes in operat ing costs at the 
leas t-e f f ic ient plant . 

Another variat ion would be to cons train any downward movement o f  the lower 
pivo t point to the current variab l e  cost of  the highes t-cos t sme l te r . That 
is , the Variab l e  rate would be subject  to an adj us tment for inf lat ion and , in 
the las t 5 years , for historical aluminum prices . The aluminum price 
adj us tment could resul t in the lower and upper pivo t points converging , but 
the convergence would occur at 6 I i/lb . ins tead o f  BPA ' s  proposed 5 5 i / lb . In 
this alte rnat ive , high sme l ter operating levels  would be encouraged without 
o ther cost reduc t ion measures such as the renegotiation of labor contrac ts  o r  
securing lowe r  c o s t  suppl ies o f  alumina . 

2 . 2 . 4 . 3  Revenue Account ing Mechanisms 

An al ternat ive to the adj us tment mechanism would be some form o f  " t ruing up , "  
or  revenue account ing , arrangement . This mechanism would ensure recovery o f  
the IP S tandard rate under a l l  marke t cond i t i ons . A ba lanc ing account would 
accumulate the monthly difference between the revenue rece ived with the 
Variable ra te and the revenue which would have been col lec ted at the I P  
S tandard rate with the same DS I load . The account  would acc rue this 
d i f ference with interes t at  the app l icable  U . S .  Treasury borrowing ra te . Upon 
terminat ion of  a smel ter ' s  operat ions or the Variab le ra te , the amount 
contained in the balanc ing account would become payab l e  in the form of a 
surcharge or  c red it  to the DS I .  The obl igat ion could be spread over a number 
of  years but would not exceed the durat ion o f  the current DS I cont rac ts ( i . e . , 
5 years from expirat ion o f  the Variab le rate ) .  B i l l ing adj us tments would 
apply unt i l  the account  obl igat ion was sat isf ied . 

2 . 2 . 4 . 4  Take-or-Pay Provis ion 

Another alternative adjus tment mechanism sugges ted , if a revenue account ing 
mechanism is no t adopted , is a take-or-pay provis ion . A take-o r-pay provis ion 
would require an aluminum company to pay for some minimum amoun t of power 
whe ther i t  used it or no t .  The take-or-pay minimum l oad could be set  at the 
average of each sme l ter ' s  commi tments during the pas t three Incent ive rate 
o f fers , or  coul d be de termined some o the r way . 

2 . 2 . 4 . 5  Shorter Term 

A shorter term f o r  the Variab l e  rate has been sugges ted as an al ternat ive to 
an adjus tment mechanism to reduce r isk o f  a Variab le  rate . A shorter term 
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would lack the longer-term rate certainty that aluminum companies would need 
to commit to capital inves tment in their  plants . 

2 . 3  CON/MOD PROGRAM 

A reduct ion in the overal l cos t per pound of  aluminum produc t ion should 
improve the l ikel ihood of  the plants cont inuing to operate in the region and 
at higher production leve l s . 

Plant ef f ic iency improvements could result in more s tab le BPA sys tem l oads and 
revenues in the near term and could also secure l oad reduct ions in the l ong 
term as the region approaches need f o r  new power resources . The objectives of  
a Con/Mod P rogram are two f o ld . 

1 .  Near-term ob ject ive : To provide an incent ive to encourage the 
aluminum companies to modernize the region ' s  smel ters , thereby maintaining 
BPA revenues and s tab i l i z ing l oads on the region ' s  e le c t ric  power sys tem .  

2 .  Long-term ob jective : To provide add i t ional power to the region when 
it is needed . 

The Con/Mod would not be solely a conservat ion program . I t  has an important 
near-term objective that sets  it  apart f rom o ther BPA conservat ion programs . 
The purpose  in o f fering conse rvat ion/modernizat ion during a period o f  energy 
surplus is  to maintain the revenues BPA rece ives f rom the energy intens ive 
aluminum indus try and to s tab i l ize the sys tem loads by encourag ing the p lants  
to  operate a high product ion levels . 

The term "conservation/modernizat ion" suggests  that BPA is equa l ly interes ted 
in acquiring both the near-term and the long-term benef i t s  through 
implementat ion of  the program . Accomp l ishing the near-term obj e c t ive , to 
maintain revenues to BPA , wi l l  also hel p  to keep rates low for o ther BPA power 
purchasers . Acquiring conservat ion in the long term wil l  provide energy 
savings that  might o therwise require expens ive new generat ion fac i l i t ies . 

While  providing incent ives , the Con/Mod program wil l  also  be des igned to : 
( 1 )  guarantee that conservation savings are availab l e  to BPA when needed ; 
( 2 )  enhance BPA total power revenues ; ( 3 )  ensure that any BPA f inanc ial 
contribut ion wil l  no t be los t ; and ( 4 )  l imi t BPA ' s  annual costs  to 
cost-effective leve l s . 

The Con/Mod program wi l l  be l imi ted to ons ite  modif icat ions and/or retro f i ts 
of  exi s ting aluminum smel ter fac i l i t ies . These range f rom minor changes such 
as convers ion to more energy-e f f i c ient l ight ing and mo tors to mo re substan t ial  
changes to  improve process and produc t ion e f f ic iency . Mos t  act ivi ty wi l l  
probab ly focus on po t 1 ine improvements . Es t imated total c o s t s  f o r  these 
changes are $360 mi l l ion . These re tro f i t s  could save as much as 300 MW. To 
encourage re trof i t t ing , BPA wi l l  offer  incent ives ; the greater the incent ive 
the more part ic i pat ion expec ted . BPA intends to base i t s  incent ive payments 
on the amount of  energy saved per pro j ec t . 
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The level o f  incent ive payment for  aluminum sme l te r  conservation/modernization 
is  the principal  variable addressed as al ternat ives in this E l S . Alternat ives 
to o ther features o f  the Con/Mod program exis t .  

One al ternat ive to BPA ' s  proposed Con/Mod program is to offer  tne program 
ini t ially  as a pilot  program and expand it  to o ther aluminum sme l ters , o ther 
DS l s , and indus t rial cus tomers of  uti l i t ies purchas ing f rom BPA at a later 
t ime when the workab i l i ty of  the program could be proven . This  alternat ive 
could al low BPA to o f fe r  somewhat higher init ial  incent ive leve ls f o r  
po tent ial conservat ion/modernization ac t ions . The pilot  program would 
ini t ially targe t one or  two plants  that offer  the greatest savings at the 
leas t cost or the o ldes t ,  leas t e f f ic ient plants with incent ive leve l s  based 
on a "win-win" criterion . This  pilot  program would have a budget l imitat ion 
of less  than the proposed amount of $10 mi l l ion per year and cover a payment 
period of  less than 10-15 years . 

Othe r  alternat ives to the proposed Con/Mod program relate to  ways in which the 
program could be l imi ted o ther than through a p i l o t  program , or expanded . 
This  could be through d i f ferent total budge ts , longer o r  shorter durat ion of  
the program , or  estab l ishing some o ther cond i tions . 

O ther poss ible al ternat ives to the proposed Con/Mod program could require the 
aluminum smel ters to reduce their  operating demand based on the energy 
e f f ic iency improvements made under the Con/Mod program ins tead of the i r  
contrac t demand , or t o  require both reduc tion i n  operat ing demand and contrac t 
demand . 

Some o ther al ternat ives have been d iscussed in the program deve lopment 
process , such as various means of guarantee ing conf ident ial i ty of certain data 
which may be required of the aluminum companies , but as long as something 
wo rkab le is developed , these o ther a l ternat ives would not be environmental ly 
re levant . 

Throughout the world , aluminum metal is sme l ted almo s t  exc lus ive ly by the 
Ha1 1-Herou1 t ele c trolytic reduc t ion proces s . Three princ ipal produc tion 
sys tems are avai lab le to accompl ish this process : ( 1 )  prebake ; ( 2 )  ho rizontal 
s tud Soderbe rg ; and ( 3 )  ver tical s tud Soderberg . The No rthwes t ' s  10  aluminum 
sme l ters have been grouped into 4 bas ic produc t ion categories (Resource 
S t rategies , Inc . , May 1 98 5 ) :  

1 .  Old  Prebake Smel ters . These plants use prebake techno logy and were 
cons truc ted during Wo rld  War I I  f rom an ident ical set of engineering 
spec if icat ions . They are the Alcoa p lant at Vancouve r , the Kaiser p lant 
at Mead , and the Reyno lds plan t  at Troutdale . 

2 .  Modern/Upgraded Prebake Sme l ters : Two smel ters use prebake techno logy but 
e i ther we re cons truc ted more recently or have been upgraded to modern 
s tandards . These are Alcoa ' s  plant at Wena tchee (only part ial ly served by 
BPA) and the Inta 1 co p lant at Fe rnda le . 
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3 .  Horizontal S tud Soderberg .  This category inc l udes two plants , the Kaiser 
plant  at  Tacoma and the Reynolds p lant at  Longview . 

4 .  Vertical Stud Soderberg . This  category inc ludes three plants ; a l l  have 
been upgraded primarily for  pol lut ion control  reasons . They are the 
Columb ia Fal l s  Aluminum Company ' s  plant at Columbia Fal l s ,  Montana ; the 
Commonweal th plant at Goldendale , and Mar t in Marie t ta ' s  plant at The 
Dal les . 

In general , modern prebake plants are viewed as the mos t  e f f ic ient and as 
having the mos t  des i rabl e  process . Al though this process requires greater 
capital costs , energy and labor requirements  are cons iderably less  per uni t  
produced than in the Soderberg processes . Howeve r , convert ing Soderberg 
plants to  pre bake technol ogy is unl ikely s ince the cos t f o r  maj o r  equipmen t  
change-outs would b e  prohib i t ive . 

While  maj o r  convers ions do no t seem l ike ly,  i t  i s  probable  that  mos t  plants  
can improve e f f i c iency within the ir exi s t ing produc t ion sys tems . Old  prebake 
plants seem to offer  the greatest  opportuni t ies f o r  improvement ; the mode rn 
prebake plant may have the leas t . 

Mos t  plants , when evaluating areas where process e f f i c iency can be achieved , 
wi l l  mos t  l ikely focus on des i gn modif ications of  the f o l l owing types : 

1 .  Increas ing the s ize o f  the anodes to  the maximum extent pos s ib l e , g iven 
the physical  c e l l  l imitations . 

2 .  Lower ing the current dens i ty a t  which the c e l l s  are operated . 

3 .  Ins tal l ing computerized process contro l  sys tems . 

4 .  Ins ta l l ing continuous alumina feeding sys tems . 

5 .  Insta l l ing new , more energy-e f f ic ient cathodes , which have been deve loped 
to an experimental s tage . 

6 .  Improving c e l l  l ining . 

Old prebake fac i l i t ies may also  cons ider the opt ion o f  rebuil d ing po t rooms 
with very large cel ls  and s tate-of-the-art techno logy . This type of  
renovation could resul t in a complete  s i te rebuil d .  At a minimum , new prebake 
pot 1 ines with larger capac i ty would require a new anode preparat ion f ac i l i ty .  

2 . 4  IP-PF RATE L JNK 

A general relationship be tween the rate charged BPA ' s  preference cus tomers 
(currently the PF rate ) and the DSI rates af ter June 30 , 1 98 5 , is  def ined by 
sec t ion 7 ( c ) of  the Pac i f ic Northwes t Power Ac t .  This  re lationship  can be 
s tated as : 
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IP  = AWR + M - V 

where 

IP is the Indus trial Firm Power rate  charged the DSIs ; 

AWR is  derived f rom the Appl i cable Wholesale Rate that BPA charges pub l i c  
agencies . This  current l y  is the PF rate . The AWR is computed by 
adj us t ing wholesale rates to  pub l ic agencies for DS I load shape . I f  
new large s ingle  loads (NLSL ) were t o  b e  served . the AWR would be 
based on a combination of the PF and New Resources Firm Power ( NR )  
rates ; 

M is  the typical margin above who lesale power cost  included by pub l i c  
agenc ies i n  the ir indus t r ial  retail rates . sub j e c t  to  adj us tments  as 
def ined by section 7 ( c ) ( 2 ) of the Pac i f i c  Northwes t  Power Ac t ;  and 

V i s  the value o f  DS I power sys tem reserves provided by BPA ' s  
con t ractual r ight to res trict  the i r  load . 

A predetermined f ixed relat ionship over t ime be tween the IP and PF rates 
( IP-PF rate l ink ) was sugges ted by the DS Is  during the 1 985 rate proceeding as 
a way to improve long-term predi c tab i l i ty in the ir rates . A method f ixing the 
l ink between the IP and PF rates is  at t rac t ive to BPA in that issues relating 
to the re lationship between the two rates wil l no t be mat ters of content ion in 
each future general rate proceeding . Unl ike the Variable rate o r  Con/Mod 
program . an IP-PF rate l ink w i l l  apply to a l l  DS I s . not j us t  aluminum sme l ters . 

Whether or no t the IP-PF rate l ink is  implemented , BPA wi l l  cont inue to 
determine the DS I rate f o l lowing i t s  s tatutory requirements . The l ink does 
no t address  the determination of  the AWR s ince it is based on BPA ' s  who lesale 
rates to pub l i c  agenc ies . Rather , the l ink addresses the uncertainty of the 
o ther two components , M and V ,  in future rate cases . Even if  BPA were to 
continue to use the same methodo logies to  compute M and V in future rate cases 
as were used in the 1 985 rate case , the values of M and V w i l l  s t i l l  be 
subject  to  changes in forecas t data . To implement  the IP-PF rate l ink , a 
relationship be tween M and V w i l l  be determined and this relat ionship w i l l  be 
f ixed over t ime . The proposed IP-PF rate l ink is a mathemat ical re lationship 
based on dif ferences between the forecas t margins and the value o f  reserves 
credit ( i . e . , M-V ) . The resul ting f o rmula prescribes an amount to  be added to 
the appl icab l e  who lesale rate in subsequent BPA rate cases  for  determining the 
DS I rates . The l ink wil l  not impac t current DSI  rates . The earl iest  the l ink 
could be u t i l ized is for  the BPA who lesale rates that supercede the current 
wholesale rates . 

From the s tandpo int o f  the DS I s , foreknowledge o f  the values o f  M and V over 
an extended period wi l l  enhance rate s tabi l ity and will  expose the DSIs  to a 
less uncertain future for  corporate planning . Envi ronmental consequences o f  
the proposed rate l ink . therefore , depend o n  the degree t o  which a percept ion 
of increased ·  rate s tab i l i ty helps to maintain l ong-term DSI  operating leve l s . 
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Rate leve l is  no t an issue for  the rate  l ink . The PF ,  New Resource (NR) , and 
I P  rates wi l l  remain subject  to periodic revis ions through rate proceedings 
conduc ted in accordance with sec t ion 7 ( i )  of the Pac i f ic Northwe s t  Power Ac t .  
IP-P F  rate al ternat ives examined in this E I S  relate to a l te rnat ive l eve l s  o f  
p lanning certainty for  the DS Is . The potential environmental consequences  o f  
the alternat ives vary depending o n  the leve l s  o f  planning certainty provided 
unde r  each a l t erna t ive . The level of  p lanning certainty depends in part on 
the duration of the I P-PF l ink . The I P-PF rate  l ink could extend only through 
FY 1 9 9 1 , the 5-year durat ion a l ternat ive . Or the l ink could last through any 
spec i f ied date prior to or  the same as the date the DS I con t racts exp i re , 
June 30 , 200 1 .  The 5-year durat ion a l ternat ive provides more rate certainty 
to the DSIs  than under the no act ion case . The DSIs  may regard a 5 year 
durat ion as providing s igni f icant ly less certainty than if the specif ied I P-PF 
l ink would remain in effec t ,  absent any action by the Adminis trato r ,  for  a 
much l onger t ime , such as to contrac t expirat ion . 

Another fac tor  affect ing the planning certainty pertains to  the manner in 
which the rate l ink is  implemented . Under one al ternative , the IP-PF rate 
l ink could be implemented contrac tua l ly ,  the contract mod i f i cat ion 
a l ternat ive . O r ,  the I P-PF rate l ink could be implemented in a long-term 
po l icy , the po l icy a l te rnat ive . A rate l ink po l icy could be subject  to  
changes f o l l owing ratemaking procedures provided by sect ion 7 ( i )  o f  the 
Pac i f ic Northwest  Power Ac t .  Changes to  a contract amendment could be made if  
all  the DS I s  agreed to the changes but , as such , a contra c t  mod i f i cation would 
be more dif f icul t to  change than a po l icy . Re lat ive to the pol icy 
al ternat ive , the con t rac t mod i f ication a l ternat ive would provide greater 
planning certainty to the DS I s . 

2 . 5  ENVIRONMENTAL CONSEQUENCES SUMMARY 

The alternat ives discussed in this E I S  and the comb inat ions o f  those 
alternat ives resul t in  impac ts  in  three environmental categories : sme l te r  
operations , resource operat ions and development ,  and socioeconomics . 

Changes in sme l ter operat ion affec t produc t ion leve l s , energy and materials 
consumpt ion , pol lut ion leve l s , and soc ioeconomic condi t ions . Impacts 
resul t ing f rom changes in e l e c trical energy consumption and l oad shape affect  
primari ly operations of  the Federal Co lumb ia Rive r  Power Sys tem and the t iming 
of acqui s i t ion of new resources . Socioeconomic impac t s  are related to 
produc t i on leve ls which in turn can affec t employment �  and , therefore , general 
socioeconomic cond i t ions in sme l ter commun i t ies , and elec tric i ty rates to 
BPA ' s  cus tomers . 

Tab le  3 summarizes the impacts in each category of  the no ac t ion al ternat ive , 
the proposed Variab le  rate and i ts al ternatives , the Con/Mod al ternatives , and 
selec ted comb inat ions of the Variab l e  rate and Con/Mod . The comb inat ions of  
the alternat ives display cumulat ive impac ts . The al terna t ives and 
comb inat ions are compared to the no ac t ion a l ternat ive and show d i f ferences  
among them . 

An I P-PF rate l ink provides a future mathematical  relat ionship be tween the I P  
and PF rates which the DS I s  perce ive a s  increas ing the pred ictab i l i ty o f  their  
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Tabl e 3 
SUMMARY OF ENVIRONMENTAL IMPACTS OF ALTERNATIVES COMPARED TO NO ACTION ALTERNATIVE 

Al ternat i ve Smel ter Operati ons 
Operat i ng I Total I 

Leve l s I Pol l utants l 
I 1/ I 

Resource 
Ri ver I 

Operat i ons I 
I 

Impacts 
Resource 

Acqui s i t i on 

Soc i oeconomi c Impacts 
Sme l ter I Reg i ona 1 I Reta i l  

Jobs I Emp l oy- I Rates 
I men t  I 

=�================================================================================================= 
1 .  No Act i on decreased 

from h i s t 
ori c l evel s 

Vari abl e Rate : 
2 .  Proposal s i mi l ar 

to ( 1 )  

3 .  Revenue l ower 
Protec t i on than ( 1 )  

4 .  Load h i gher 
Mai ntenance than ( 1 )  

Con/Mod : 
5 .  3 Mi l l s /kWh s i mi l ar 

to ( 1 )  

6 .  5 Mi l l s /kWh s l i ghtl y  
h i g he r  
than ( 1 )  

7 .  1 0  M i l l s/kWh h i gher 
than ( 6 )  

l ess than more s p i l l  unchanged 
permi tted than h i stor . 

s i mi l ar 
to ( 1 )  

l evel s 

s i mi l ar 
to ( 1 )  

l ower more than 
than ( 1 )  ( 1 )  

h i gher l es s  s p i l l  
than ( 1 )  than ( 1 )  

s i mi l ar 
to ( 1 )  

s l i g htl y 
h i gher 
than ( 1 )  
hi gher 
than ( 6 )  

s i mi l ar 
to ( 1 )  

s l i g h t l y  
l ess than 

( 1 )  
l ess than 

( 1 )  

s ame as 
( 1 )  

del ayed 

s ame as 
( 1  ) 

s ame as 
( 1  ) 

poss i b l e  
d e l ay 

poss i b l e  
d e l ay 

5 , 09 1  
ZI 

not 
affected 

1/ 

s l i ght l y  not 
l es s  than affec ted 

( 1  ) 

poss i bl e  
i nc rease 

no maj or 
i mpact 

l es s  than not no maj or 
( 1 )  affected i mpact 

more than not no major 
( 1 )  affected i mp ac t  

s l i gh t l y  n o t  
l es s  than affected 
( 1 )  
same as 

( 1  ) 
not 
affected 

no maj or 
i mpact 

no maj o r  
i mpact 

more than not no major 
( 1 )  affected i mpact 

===================================================================== ======== = = =================== == 
Sel ected Comb i nat i on s  of Al ternat i ves : 
======================================================================= ============================= 
8 .  Revenue 

Protect i on 
w/ 3 M i l l s  
Con/Mod 

9 .  Proposal 
w/ 5 M i l l s  
Con/Mod 

s i mi l ar 
to ( 3 ) 

s l i ghtl y 
h i gher 
than ( 2 )  

1 0 .  Load h i gher 
Mai ntenance than ( 4 )  
w/ 1 0  Mi 1 1  s 
Con/Mod 

s i mi l ar 
to ( 3 )  

s l i ghtl y 
h i gher 
than ( 2 )  

h i gher 
than ( 4 ) 

s i mi l ar 
to ( 3 )  

s l i ghtl y  
l ess than 

( 2 )  

l es s  than 
( 4 )  

poss i bl e  
del ay 

poss i bl e  
del ay 

poss i b l e  
del ay 

s i mi l ar not no maj or 
to ( 3 )  affected i mpact 

s l i ght l y  not 
more than affected 

( 1  ) 

no maj or 
i mpact 

s i mi l ar not no maj or 
to ( 4 )  affected i mpact 

1/ Pol l utants are cons i dered as be i ng proport i onal to smel ter operat i ng l evel s .  Emi s s i ons above 
those al l owed in pl ant permi ts wou l d not be a conse quence of any al ternat i ve o r  comb i nat i on .  

Z/ For the peri od F Y  1 98 7- 1 99 1  at a l ong-run al umi num p r i c e  o f  7 0 ¢/ l b .  
1/ "Not affec ted" means changes are numeri cal l y  i ns i gn i fi cant . 
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future rates and thereby improving their  abi l i ty to make long-term plans . The 
environmental impac ts are not inc luded in Table  3 s ince implement ing the I P-PF 
l ink alone ( i . e . , in the absence of a Variab le rate or Con/Mod program) would  
not fundamental ly change the economics o f  any DS I plant and is  l ikely to have 
only sma l l  e f fects . For this reason i t  is  also  expec ted to have l it t le e f fe c t  
on the nonaluminum DSIs  s ince a Variable rate and the Con/Mod program a r e  not 
appl icable  to them . 

The increased planning certainty that the I P-PF rate l ink provides f o r  the 
aluminum companies would be expec ted to s l ight ly augment the effects  of  any o f  
the Variab le rates , Con/Mod program, or comb inat ions thereof which were 
analyzed . A contractual  rate l ink agreement rather than a po l icy s tatement by 
the Administrator would provide a s t i l l  greater degree of certainty as 
perceived by the DSIs . I t ,  therefo re , may further augment the effects  o f  a 
Variable rate , a Con/Mod program , or any comb inations . 

To the extent that an I P-PF rate l ink provides increased planning certainty to 
the DS I s , and they respond by increasing produc t ion leve l s  over what they 
would be o therwise , pol lutant levels  at DSI  plants , as we l l  as dire c t  DSI 
employment , would be increased . Impacts  o f  generat ion of  e lectric  power would 
also be correspondingly increased . However ,  the rate l ink al ternatives would 
not be  expec ted to have a subs tantial effect  on resource acqui s i t ion o r  on 
total  regional employment . Nor would impacts  to re tail rates be expec ted with 
the rate l ink al ternat ives invo lving po l icy implementation . There is a s l ight 
risk o f  some adverse impacts to reta i l  rates if the contrac t modif icat ion 
a l ternat ive was adopted , due to the Administrator ' s  reduced f l exib i l i ty to 
respond to adverse rate effects  of  the rate l ink . 
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Chapter 3 

THE AFFECTED ENVIRONMENT 

This chapter is divided into f our major  parts . The f irst b road ly describes 
the environment of  the Pacific  Northwe s t . This environment may be affec ted by 
the proposals and a l ternatives due to changes in generat ing resource 
operations and devel opment ,  and changes in power rates and avai lab i l i ty to 
non-DS I cus tomers . The second part , sec tion 3 . 2 ,  discusses in more deta i l  
certain aspects of  the Pacif ic Northwe s t  environment which are o f  particular 
concern because o f  their general relat ionship to BPA ' s  ac t ivi t ies . The third 
part brie f ly summarizes information contained in Appendix A concerning the 
environments af fec ted particularly by the region ' s  10 aluminum sme l ters . 
Fina l l y ,  sect ion 3 . 4  describes the environmental regulat ions which govern the 
Northwest ' s  aluminum sme l ters , and which are pert inent to an unders tanding o f  
how BPA ' s  actions might al ter the phys ical envi ronmental  impacts  o f  the 
smel ters . 

3 . 1  THE REGIONAL ENVIRONMENT AND ITS ELECTRIC POWER SYSTEM 

The Pac i f ic Northwest  region cons i s ts primarily of the s tates o f  Washington , 
Oregon , Idaho , and Montana wes t  o f  the Cont inental Divide , as shown in 
Figure 3 .  The BPA service area extends beyond this area into sma l l  parts o f  
Cal ifornia , Nevada , Utah , Wyoming , and Montana eas t o f  the Cont inental 
Divide . In addition , BPA s e l l s  to the Pac i f ic Southwes t nonfirm and surplus 
f irm energy not marketable in the Northwe s t . The region can be d ivided 
according to environmental s imilarity into 1 6  subareas inc luding Wes tern 
Montana as shown in Figure 4 .  

The region ' s  c l imate is generally  mi ld . Wes t  o f  the Cascades i s  mi l d  and we t 
year-round , whi l e  the area east of  the Cascades typical ly rece ives no more 
than 15 inches of prec ipitat ion and temperatures vary more seasona l l y .  The 
entire region receives less precipi tation during the summer than during the 
rest of the year . Numerous s treams , many of which feed the Snake and Co lumbia 
Rivers , offer  abundant opportunit ies for transportation , irrigat ion , 
commercial f ishing , recreation , and the production of  elect ricity . 

Hal f  o f  the region is fores ted . Wes t  o f  the Cascade Range the c l imate is  
particularly we l l  sui ted to trees ; three-quarters o f  this area is  covered by 
fores t .  Less than one-third o f  the area eas t o f  the Cascades is  f o res ted . 
Range and agricul tural land covers the second large s t  portion o f  the region . 
Rangeland occupies large areas in the Snake River and Rocky Mountain 
subregions . Agricul tural lands are located primarily on the Columb ia River 
P lateau , along the Snake River , and in the Wil l ame t te Val ley . 
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F igure 3 

BONNEVILLE POWER ADMINISTRAT ION SERVICE AREA 
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F igure 4 

PACIFIC NORTHWEST MAP SHOWING 
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About two-thirds o f  the region ' s  land is  pub l ic ly owned ; hal f  o f  that is owned 
by the Federal government .  The bulk of the Federal property is managed by the 
U . S .  Fores t Service and the Bureau o f  Land Management .  S tate and local 
governments own about one-s ixth of  the region ' s  land ; about one-third is  
privately owned . 

The region ' s  total population is  about 8 mi l l ion . The maj or population 
centers are Seatt l e-Tacoma , Port land-Vancouver ,  Eugene-Springf ield , Spokane , 
and Boise-Nampa-Ca1dwe1 1 . During the pas t two decades , the region ' s  
population growth rate has exceeded the nat ional average . Of the f our S tates , 
Oregon and Washington have grown mos t  rapidly . 

About 3-1 / 2  mil l ion people are employed in the region . During the pas t 
20 years , the cyc l ical nature o f  the region ' s  economy has caused the reg ion ' s  
unemployment rate to be higher than that o f  the nat ion as a who l e . Within the 
region itself , Idaho has had the lowe s t  unempl oyment rate , whi le  wes tern 
Montana has had the highe s t . 

About two-thirds o f  the region ' s  labor force is employed in the areas o f  
retail and who lesale trade , services , government ,  and t ransportat ion . 
Transportat ion activities are espe c ially  important to the region ' s  economy and 
involve an interstate highway system , coas tal and inland water traf f ic , 
rai l road l ines f rom the regional centers to the maj o r  ports , and air  
transportat ion between the maj or c i t ies . 

One-fourth o f  the regional labor f o rce is empl oyed in manufac turing and 
cons truct ion . The larges t  manufac turing empl oyers are the lumber and wood 
produc ts , transportation equipment , and e lec tronics indus tries , a l though the 
relat ive importance o f  these and o ther manufac turing indus t ries varies 
cons iderab ly among the States .  Inexpens ive e lectricity has been an important 
factor in the growth of certain indus tries in the region , part icularly 
chemical and primary metal ( inc luding aluminum) produc t ion . The remaining 
labor force is  emp loyed in agricul ture , fores try , commercial f i shing , and 
m1n1ng . Agricul ture employs the greater percentage of workers . ( See  
sec t ion 3 . 2 . 3  for  addi t ional informat ion on  the maj o r  economic sec tors in the 
region . )  

Regional e lectri c i ty consump t ion varies geographical ly and seasona l l y .  The 
Puget Sound-Wi 1 1ame tte Val l ey subregion , which account s  for two-thirds of the 
region ' s  populat ion , uses the greates t amount of electric i ty .  E l e c t r i c  energy 
consump tion of this subregion is highes t during the winter when space heat ing 
needs are greate s t . East o f  the Cascades , e lectric energy use is highe s t  
during the summer because o f  irrigation pumping and a i r  conditioning loads . 
Historica l ly ,  the region ' s  large supply o f  inexpensive hydroelec t r i c i ty and 
l imi ted local supp l ies of gas and o i l  have resul ted in a much greater rel iance 
by homes and bus inesses on e lec tric i ty for space heat ing than is t rue for the 
rest of the nation . 

The region possesses one-thi rd of  the nat ion ' s  hydroelectric  po ten t ia l .  
However , the mo s t  economical ly feas ible s i tes have al ready been deve loped . 
There are 58 major hydroelectric  dams in the region , o f  which 30 are Federal ly 
owned ( see Figure 5 ) .  The Federal dams produce about hal f  o f  the region ' s  
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Figure 5 

PACIFIC NORTHWEST REGION AND LOCATION OF 
MAJOR THERMAL PLANTS AND FEDERAL DAMS 
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e lectricity .  Regional needs are also  met by 3 nuclear plants and 1 4  coa1-
f ired generat ing units . Eleven o f  the latter are outs ide o f  the BPA service 
area . Tab le  4 l is t s  the major  hydroe1ec t �ic and thermal generat ing p lants in 
the Northwest  that are in operat ion or are under cons truction .  

Whi le much ( 72 percent ) o f  the e lectricity produced in the Pac i f i c  Northwe s t  
is from hYdroelectric fac i l i t ies , which use renewab le  resources , the nearly 
all the o ther elec tric i ty is produced by fac i l i ties that consume nonrenewab l e  
resources . These fac i l i t ies inc lude o i 1- and gas-f ired combus t ion turb ines 
and coal and nuc lear thermal  plants . 

Coal reserves in the Wes t  are estimated by the U . S .  Bureau o f  Mines ( U . S .  
Department o f  Interio r ,  1 9 74 )  at over 1 78 b i l l ion short tons . Much o f  the low 
sul fur coal reserve (approximately 82 percent ) is contained in the Northern 
Great P lains region o f  Montana , Wyoming , and North Dako ta . Approximately 
30 , 000 tons of  coal are consumed dai ly in the product ion of  elec tricity for 
the Pac i f i c  Northwes t .  Each year about 75 tons o f  nuc lear fue l  are used in 
the Troj an plant and Washington Nuc lear Project  No . 2 in the Pac i f ic Northwe s t  
t o  produce nuc lear generated e lectric i ty .  The Hanford Generat ing Project  uses 
was te energy from a plutonium produc t ion reac tor . 

Natural gas and o i l  in subs tantial quantities are no t indigenous to the 
region . Smal l quant i t ies o f  these resources are used for  combus t ion turb ines 
and other peaking uni ts . Because of  the his torical ly higher cos t o f  these 
fue l s , e lectric ut i l i t ies in the Pac i f ic Northwe s t  have no t used and do no t 
anticipate us ing these nonrenewable  resources for base10ad genera t ion . 

BPA owns and manages approximately three-four ths o f  the region ' s  high-vol tage 
transmiss ion sys tem. The sys tem inc ludes intert ies with the Pac i f i c  
Southwes t ,  British Columb ia ,  and Montana , which a l l ow for  exchanges and power 
sales to enti ties outs ide the region . 

The region ' s  electric i ty consumers aLe served by e i ther pub l ic ly owned or 
investor-owned ut i l i t ies ( IOUs ) .  Pub l ic ly owned ut i l i t ies inc l ude pub l i c  
ut i l i ty dis tricts , munic ipal i t ies , and cooperatives . Typica l ly , rural areas 
are served by pub l i c ly owned uti l i t ies  whil e , wi th a few except ions (most  
no tab ly the c i ties of  Seat tle , Tacoma , and Eugene ) ,  urban areas are  served by 
IOUs . Pub l icly  owned uti l i t ies dominate in Washington ; there are 
comparatively few in Oregon , Idaho , and Montana . 

The pub l i c ly owned uti l i t ies are BPA ' s  large s t  cus tomer c lass , bo th in number 
( 1 1 7 )  and in quantity o f  energy purchased . Many o f  these cus tomers depend on 
BPA for the ir entire power supply , whi l e  a few own their  own gene rat ion and 
suppl ement with purchases from BPA . Cons is tent with the "Preference Clause "  
prOV1S lon of  the Bonnevi l le Project  Ac t of  1 93 7 ,  BPA gives the pub l i c ly owned 
ut i l i t ies priority access to power from the Federal base sys tem . The Pac i f ic 
Northwe s t  Power Ac t cont inues this preference pol icy and commi ts BPA to 
meet ing the power requirements of  the publ icly  owned ut i l i t ies . 
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Tab le 4 

MAJOR NORTHWEST HYDROELECTRIC AND THERMAL POWER P LANTS 

Plant 

Hydro in Operation 
Wel l s  
Bonnevi l l e  
Chief Joseph 
John Day 
Libby 
McNary 
The Dal les 
Grand Coulee 
Rock Is land 
Rocky Reach 
Boundary 
Brownlee 
Ice Harbor 
Priest Rapids 
Wanapum 
Lower Granite 
Little Goose 
Lower Monumental 
Dwo rshak 
A1beni Fal ls 
Hungry Horse 
He 11 s Canyon 

Addi tional Hydro Uni t s  
Authorized f o r  Cons truc t ion 

John Day 
Libby 

Nuc lear in Operation 
Hanford 
Tro jan 
WNP-2 

Nuc lear in S tate of 
Preservation for 
Pos s ible complet ion 

WNP-1 
WNP-3 

To tal 

Locat ion 1 /  
Name P late 

Capac ity ( MW )  2/  

Co lumb ia ,  WA 
Co lumb ia ,  OR-WA 
Co lumbia , WA 
Columbia , OR-WA 
Koo tenai , MT 
Columbia ,  OR-WA 
Columbia , OR-WA 
Co lumb ia ,  WA 
Columbia ,  WA 
Co lumb ia ,  WA 
Pend Orei l l e ,  WA 
Snake , ID-OR 
Snake , WA 
Columbia , WA 
Co lumbia , WA 
Snake , WA 
Snake , WA 
Snake , WA 
No rth Fork , Clearwater , ID 
Pend Ore i l le , ID 
South Fork , Flathead , MT 
Snake , ID - OR 

Co lumbia , OR-WA 
Koo tenai , MT 

Rich land , WA 
Rainier ,  OR 
Rich land , WA 

Rich land , WA 
Satsop , WA 

7 74 . 3  
1 , 050 
2 , 06 9  
2 , 160  

5 25 
980 

1 , 780 
6 , 180 

6 23 . 3  
1 , 2 1 3 . 15 

6 3 3 . 65 
6 75 
603  
788 . 5  
8 3 1 . 25 
8 10 
8 10 
8 10 
400 

4 2 . 6  
285 
450 

540 
3 1 5  

8 6 0  
1 , 2 16  
1 , 100 

1 , 250 
1 , 240 

1/ Locat ions for hydro projects  are the river and s tate . Locat ions for 
nuc lea r ,  coal , and combus t ion turb ine resource are the neare s t  
municipali ty . 

�/ Capac i ties of hyd roelectric pro j ects  were taken f rom Pro jec t Da�� and 
Operat ing Limi ts , Columb ia River and Tributaries Review Study , U . S .  Corps 
of  Engineers , No rth Pac i f ic Divis ion , May 1 985 . 
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Table 4 ( cont inued ) 

P lant 

Coal in Operation 
Colstrip  Nos .  1 ,  2 ,  3 ,  & 4 
Jim Bridge r ,  Nos . 1 ,  2 ,  3 ,  & 4 
Central ia Nos . 1 & 2 
Boardman 
Dave Johns ton 
Valmy Nos . 1 & 2 

Combus t ion Turbine in Operation 
Beaver 

Locat ion 1 /  

Co l s trip , MT 
Rock Springs , WY 
Centra l ia , WA 
Boardman , OR 
Glenrock , WY 
Valmy , NV 

C latskanie , OR 

To tal 
Nameplate 

Capacity ( MW )  

2 , 060 
2 , 000 
1 , 400 

5 30 
750 
500 

409 

The region ' s  seven IOUs e i ther individua l ly or  j o intly own generat ion 
resources . Under the Pac i f ic Northwest  Power Ac t ,  BPA is obl igated to serve 
the IOUs ' loads i f  so reques ted . Add i t ionally , a provis ion unique to the 
Pac ific  Northwest Power Ac t creates what is cal led the Res i dent ial Purchase 
and Sale Agreement . Under this agreement ,  BPA purchases power equal to each 
util ity ' s  res idential and farm load f rom IOUs and other uti l i t ies 
partic ipat ing in the exchange at the ut i l i ty ' s  average sys tem cos t .  In turn , 
BPA sel l s  the part i c ipat ing uti l i ty an equal amount of  power at the same rate 
as BPA ' s  f i rm sales to preference cus tomers . The bene f i ts f rom the exchange 
are passed through to each ut i l i ty ' s  res ident ial and sma l l  farm consumers in 
the form of l owered rates . 

Bes ides pub l i c  ut i l i t ies , IOUs , and the DS l s ,  BPA also serves a few Federal 
agenc ies . These form a very sma l l  b lock of  BPA sales and are served under the 
PF rate . 

3 . 2  AREAS OF PARTI CULAR CONCERN 

This  sect ion iden t i f ies and desc ribes the aspec ts of the exi st ing Pac i f ic 
No rthwest  environment that are mos t  l ikely to be affec ted by BPA ' s  power 
market ing dec is ions . 

3 . 2 . 1  Columbia River and Tributaries 

The Co lumb ia River and its tributaries are one of  the region ' s  grea test  
natural resources . Close relat ionships exist  be tween al ternat ive uses of  this 
resource and power product ion . 
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The Columb ia River and i t s  tributaries cons t i tute the hydro logic  sys tem that 
generates the maj o r i ty o f  the power marketed by BPA . Proposals  or  
a l ternat ives relating to  the DS Is  may cause changes in  the demand for powe r .  
To mee t  these changed power demands , operat ions o f  the dams on the Columbia 
River may be al tered , po tent ial ly inf luencing s treamf 1 0ws and water qual i ty .  
Changes in river operations could ,  in turn , affect f ish and wi ld l i fe and 
recreat ional uses of the river sys tem .  I n  add i tion ,  any effects of  power 
rates on the use of  e l ectrici ty for irri gated farming may have imp l i cat ions 
for water usage , air and water qua l i ty ,  land use ,  and el ect ric  power 
generation .  

3 . 2 . 1 . 1  Water Qual i ty 

General ly ,  surface water qua l i ty in the Northwes t is  bet ter than that in many 
parts of  the country . Water qua l i ty prob l ems exis t in some parts o f  the 
Co l umbia Bas in , however ,  par t i cularly on a seasonal bas i s . Seasonal 
temperature increases are a water qua l i ty probl em in the maj or Co l umb ia R iver 
t r ibutaries during periods o f  low f low . This affect s  na tural f ish 
reproduct ion , part i cularly that of  sa1monids . 

One water qua l i ty prob l em direct ly attributable to the dams is  nit rogen 
supersaturat ion . Thi s  condi t ion o ccurs in the C o l umb ia and Lower Snake R ivers 
when f lows greatly exceed powerhouse capaci ty or leve l s  needed for power 
generat ion , and large amounts of  water mus t be s p i l l ed to regulate reservo ir  
levels . Nit rogen supersaturat ion is  a threat to migratory sa1monids . 

Nutrients ,  such as nitrates and phosphates f rom agr i cul tural fert i l izers , have 
been a major  caus e o f  excess ive aqua t i c  algal growth in the Snake and Yakima 
River Bas ins and other areas where chemical fer t i l i z ers are used in 
conjunct ion with irrigat ion . Th is cond i t ion can be remedied if wa ter and 
fert i l i zer use are be t t er managed and suf f i cient s t reamf 10ws are maintained . 

3 . 2 . 1 . 2  Fish 

The Co lumb ia River and its t r ibutaries are internat iona l ly recogni zed for 
their  runs of  anadromous f ish and the commercial and recreat ional f i sheries 
they support . Anadromous f ish require access to fresh wa ter rivers to spawn . 
Cons t ruct ion of  Grand Coulee Dam on the Co l umb ia R iver in 1 9 38 el iminated 
access to over 500 miles of the River above the dam . Dams also  have blocked 
50 percent of  the Snake River to f ish migration .  

Impounding o f  450 miles o f  the Columb ia River do wnstream f rom Grand Coule e Dam 
has e l iminated sa1monid spawning in the Columb ia River mains tream excep t in 
the reach f rom Lake Wal l ula to Priest Rap ids Dam ( the Hanford Reach ) . Passage 
through dam turbines and increased migrat ion time caus ed by the s i z e  and slow 
movement of  reservo irs have increased mo rtal ity o f  migrant j uven i l e  f ish . In 
addi t ion , dur ing high f low condi t ions when large vo lumes of wa ter are s p i l led , 
nit rogen supersaturat ion crea tes a po tent ial ly lethal cond i t ion f o r  f ish . 

O ther act ivi t i es such as channel ing , dredging , logg ing , and mining have 
affected migratory f ish by des troying natural hab i tat and changing water 
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quantity and qua l i ty .  Pol lut ion f rom indus trial , domes tic , mining , and 
agricul tural sources has l owered water qual i ty in some areas by introduc ing 
s i l t , pes ticides , organic was tes , and toxins . This po l l ut ion increases f ish 
mortal i ty .  

As a result o f  these ef fects , art i f i c ial propagat ion (hatcheries and spawning 
channe ls ) and f ish passage fac i l i t ies and col lect ion and transportat ion 
programs now are empl oyed to maintain anadromous fish  populat ions . However , 
some populations are no longer at harvestab l e  l evel s .  P rovi s ions in the 
Pac i f i c  Northwest  Power Ac t ensure that further programs are devel oped f o r  the 
protection and enhancement o f  f ish and wildlife  along the Co lumb ia River and 
i t s  tributaries . 

In addit ion to anadromous f is h ,  several variet ies of  res ident f ish inhab i t  the 
Co lumbia River drainage . Among those of recreat ional importance are several 
spec ies of  trout ( rainbow, cut throat , lake , brook , and brown ) ,  wal leye , large
and small-mouth bass , cat f i sh ,  whi tef ish , and landl ocked populat ions of 
s turgeon . Mos t  of  the eas ily accessible trout waters are s tocked with f ish 
annually because natural produc tion canno t keep pace with demand . While s ome 
reservoirs are good res ident game f ish producers , o thers have promo ted the 
growth of undes irab le f ish ( s quawf ish , carp , and suckers ) or are poor f ish 
producers because o f  a variety o f  factors . 

3 . 2 . 1 . 3  Wildlife 

A number of  factors affect  wi ldlife  species in the Pac if ic  Northwest . Many 
animals , such as smal l b irds , rodents , wease l s , snakes , and f rogs , have sma l l  
territories or ranges that are res tric ted by the variety , type , and abundance 
o f  cover . Beavers , muskrats ,  and river otters , for example , require spec i f i c 
vege tation for food . On the other hand , dee r ,  e l k ,  larger b irds , and large 
carnivores have larger territories and use a variety of vege tation for  food 
and cove r .  Fina l ly , migratory animals , such as waterfowl , are inf luenced by 
weather and the availab il ity of water and move be tween communit ies on a dai ly 
and seasonal bas i s . 

Changes or dis turbances to vege tat ion communities affect  wi l d l i f e  
populat ions . The deve lopment or abandonment o f  agricultura l land , espec ial ly 
irrigated cropland , has a distinct inf luence on wi ldl i f e  divers ity and 
numbers . I rrigat ion development enhances the hab i tats o f  ring-necked 
pheasants , gray partridges , scrub jays , leopard f rogs , montane vo les , and 
ye l low-bel l ied marmots . However ,  i t  adverse ly af fects  spec ies that inc lude 
sharp-tai led grouse , short-horned l i zards , and various animals that depend on 
a shrub-s teppe ecosys tem . 

Changes or dis turbances to water areas , wetlands , and the high-yield grain 
crops adjacent to we tlands contribute to an inc rease or decrease in waterfowl 
hab i tat . The reg ion ' s  we t lands are produc t ive for res ident spec ies as we l l  as 
for trans ient and/or wintering waterfowl , although many of the coastal and 
inland we tlands in the Pac i f i c  Northwest  have been al tered or des troyed by 
development . 
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Changes or dis turbances to vegetat ion along river banks or o ther bodies o f  
water are associated with shoreland cons truc t ion , water level  f luc tuat ions , 
and shoreland erosion . Loss o f  this riparian hab i tat can adversely af f e c t  
beavers , muskrats , swallows , and king f ishers . Construc tion and o perat i9n of  
the Federal dams have modif ied much of  the original vegetation along the 
Columb ia River and tributaries . In accordance with the Endangered Spec ies Act 
( 1 6  U . S . C .  1 5 3 1  et . seq . ) ,  BPA proposals and al ternat ives examined in this 
document mus t avoid j eopardiz ing the exis tence of  any endangered or threa tened 
spec ies or adversely changing critical hab i tat . 

3 . 2 . 1 . 4 Recreat ion 

The Co lumb ia River and tributaries provide recreat ional opportunit ies for  
persons wi thin and outs ide the Pac i f ic Northwest  inc luding f ishing , swimming , 
boat ing , and raf t ing . Reservo irs created by the dams have enhanced swimming 
and boat ing opportun i t ies . Fluc tuat ions in reservo ir levels  and s t reamf l ows 
can affect  each of these ac t ivit ies . The enhanced habi tat for  b i rd spec ies 
resul t ing f rom irrigated grain farming has improved recreational opportun i t ies 
for hunters and bird watchers . 

3 . 2 . 2  AIR QUALITY 

Air qua l i ty in the Pac i f ic Northwest  varies with the leve l and types of  human 
ac tivity present . The urban areas o f ten violate amb ient air qua l i ty s tandards 
because of the concentrat ion of vehicular and indus trial ac t ivity . Some rural 
areas , especially in the Columb ia Bas in ,  experience high par t iculate 
concentrations as a resul t o f  wind-b lown dus t f rom agricul tura l operat ions and 
unpaved roads . Fie ld and s lash burning also  can cause excess ive particulate 
concentrat ions and poor visib i l ity in areas near forestry opera tions and some 
agricul tural operations . The re also are local ized air qual i ty prob lems caused 
by particular indus trial operat ions . Dire c t  combus t ion of  wood for  home 
heat ing is becoming an inc reas ing source of air pol lut ion . 

Areas wi thin the region des ignated in vio lat ion of  one or more Federal amb ient 
air qua l i ty s tandards are l is ted in Tab le 5 .  The se areas are re ferred to as 
nonattainment areas and typica l ly inc lude re lat ive ly sma l l  areas that  center 
around urban or indus trial zones . 

3 . 2 . 3  NON-DS I CONSUMER SECTORS 

This sect ion describes four major consumer sectors : re tai l  ( i . e . , non-DS I )  
indus trial ; agricul tural ; commerc ial ; and res ident ial which are components o f  
the Pac i f ic No rthwes t ' s phys ical and soc ioeconomic environment that could be 
affected indirec t ly by BPA ' s  act ions with respe ct  to the reg ion ' s  aluminum 
sme l ters . 

The overal l  f inding made in the f o l l owing sections is that indus t rial , 
agricul tural , and commercial sec tors of  the No rthwest  economy genera l ly are 
no t very sens i t ive to elec tric i ty prices , and are theref ore unl ikely to be 
adversely affected by changes in BPA ' s  PF ra tes . These sec tors of  the 
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Tab le 5 

AIR QUALITY NONATTAINMENT AREAS IN THE BPA SERVICE AREA 1/ �/ 

Area 

I daho 
Silver Val ley 

( Shoshone Co . )  
Lewis ton 
Bo ise 
Pocate l l o  
Soda Spr ings 

Montana 
But te Area 
Co lumb ia Fal ls  Area 
City of Missoula 
Missoula Area 

Oregon 
Portland 
Eugene-Spring f ield  
Salem 
Medford-Ashland 

Washington 
Seatt l e  
Spokane 
Longview 
Vancouver 
Yakima 
Clarks ton 
Renton 
Kent 
Tacoma 

Pol lutants for Which Designat ion is Effect ive 3 /  
Total Suspended Carbon Sul fur Ni trogen 

Part iculate Monoxide Dioxide Ozone Dioxiode 

unc 1as s if iab1e  �/ 

X 

XX 
XX 

XX 
XX 
XX 

X 

X 
X 

XX 

xx 
XX 

X 
XX 

X 
X 
X 

XX 

XX 

XX 

XX 
XX 
XX 
XX 

XX 
XX 

XX 

XX 

unc 1as s i
f iab 1e 

unc 1ass i
f iab le  

XX 

XX 
XX 

XX 

XX 

XX 

1 /  This table  ind icates the general location of  nona t tainment areas . Some 
areas are actually  quite l imited in s i ze , and all  have de f in i t ive , 
prescribed boundaries no t ident i f ied on this table . 

2/ Source : Code of  Fede ral Regulat ions , T i t le 40 , Protec t ion o f  
Environment , Part 8 1 , u . S .  Government Print ing Of f ice , Was hing ton , D . C . , 
revised July 1 ,  1 985 . 

3/ Des ignat ion "X" indicates that the area or  a port ion of  the area violates 
the Federal seconcary air qual i ty s tandards . Des ignat ion "XX" indicates 
that the area or  a port ion of  the area vio lates the Federal primary air  
qual ity s tandards . 

4/ Suf f ic ient data or  o ther c ircums tances prevent c las s ifying a locat ion as 
attainment or  nonattainment . Fo r example , S i lver Val ley and Tacoma are 
probab ly both "unc 1as s i f iab1e"  for sul fur dioxide because sme l ters have 
recent ly c losed in both areas and no t enough t ime has pas sed to col lec t 
data to document a t tainment or nona t tainment , and there may be 
uncertainty regarding reopening o f  the sme l ters . 
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Northwest  economy respond princ ipa l ly to market demands ,  and l it t l e  to  
elec tric i ty price . Except ions may be certain paper produc t s  plan t s . 
Commerc ial f irms which exis t  in commun i t ies largely dependent on cus tomers o r  
empl oyers whose operat ing dec is ions are s t rongly inf luenced b y  elec tric i ty 
prices may also be affec ted . These effects  would occur ei ther because the 
cus tomer would reduce purchases from the f irm or affect local individua l s ' 
demands for goods and services , rather than because an electricity price 
change directly affec ted the f irm ' s  overa l l  cos t s . 

3 . 2 . 3 . 1  Retail Indus t r ial 

Indus tries served by the region ' s  retail ut i l i t ies consumed 3 , 58 2  average MW 
o f  elec trical energy in 1 984 . Of  this amount , indus tries served by pub l i c  
uti l i ties purchased 1 , 721  average MW and indust ries served b y  IOUs purchased 
1 , 861  average MW ( BPA , 1 985c ) .  

The Pac i f ic Northwes t ' s  non-DS I indus trial  consumers are a heterogeneous group 
o f  indus tries , varying in s ize of elec tric load , produc t s , t echnology ,  and 
energy intens iveness .  Reta i l  electri c i ty rates paid by indus trial consumers 
o f  public  ut i l i ties , who purchase all or a large port ion o f  their power f rom 
BPA under the PF rate , are mos t  direc tly affected by changes in BPA who lesale 
power rates . BPA who lesale power costs  comprise mos t  o f  the total electric  
bill  for the maj o r i ty o f  large indus tries purchasing power f rom BPA ' s  pub l i c  
ut i l i ty customers ( BPA , 1 985d ) .  

The importance of  e l ec tr i c i ty rates paid by indus tries var ies depending on 
several fac tors : st rength of produc t marke t ,  overal l cos t compe t i t iveness , 
f inancial heal th o f  the individual f irm , and degree o f  e l ec tr ical energy 
intens iveness . With some except ions , price of elec tric i ty is a much less  
s igni f icant factor than produc t demand and /or domestic  and foreign compe t i t ion 
in de termining operat ing levels  for mos t  of the region ' s  indus tries , inc luding 
some large users of elec tric i ty (NEA , 1986 ) .  The exceptions are those 
indus tries which are inherently elec tric ity intens ive and those which , whi l e  
not in indus try categories regarded a s  elec trical ly  intens ive , face 
suf f ic ient ly sma l l  operat ing margins such that al l cos t components , inc luding 
e lec tric i ty ,  become inc reas ingly impo rtant in operating dec is ions . 

The amount o f  elec tricity used by indus try can be indire c t ly affected by two 
other factors . Firs t , there can be an interdependence among indus t ries 
sens i t ive to electric rate leve l s  and o ther indus t ries in a local i ty .  Any 
change in produc tion by a f irm in response to rate changes can af fec t o ther 
local indus t r ies which are that f irm ' s  major  suppl iers or purchasers ( Carl son , 
1 983 ) .  Second , changes in elec tric ity consumpt ion resul t ing f rom technology 
changes can be inf luenced by the price o f  e le c tric i ty re lat ive to o ther 
fue l s . For ins tance , a potential exists  in the food produc ts indus try and the 
pulp and paper indus try for adapt ion to more e l ec trical ly intens ive processes 
f rom processes that current ly use o ther fuels . S ince convers ion represents  a 
l ong term inves tment ,  a f irm needs to perce ive the price o f  e l e c t r i c i ty 
relat ive to o ther fue l s  to be suf f ic iently favorab le over the long term to 
j ust i fy this inves tment .  One recent development  which could s low any 
convers ion to elec tric intens ive processes (or  accelerate convers ion away f rom 
e l ec tricity use ) is the s imul taneous drop in natural gas and o i l  prices . 
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3 . 2 . 3 . 1 . 1 .  Food Products  Indus try - The food produc ts indus try in the Pac i f i c  
Northwest  i s  a mature , s tab le indus try and the second largest employer i n  the 
region . Over one-hal f  of the e lec tricity purchased is  used to preserve f rui t s  
and vegetab les . Recent shif t s  i n  consumer preferences have resul ted i n  a 
gradual shi ft  in produc t mix from canned f ruits and vegetab les to f resh and 
f rozen produc t s . Neverthe less , this indus try is expected to disp lay fairly 
s tab le employment and output levels  in the coming years . 

Al though one o f  the larges t  indus t rial consumers o f  e lec t r i c i ty ,  the food 
products  indus try is not e lec trical ly intens ive . Elec t ric i ty accounts for 
less than 5 pe rcent o f  produc tion cos ts for most  food produc ts  f irms . 
Produc t ion levels  in the food products  indus try ,  and , the re fore , e le c tric i ty 
consump t ion , are determined primari ly by market act ivity (NEA , 1 986 ) .  

3 . 2 . 3 . 1 . 2  Lumber and Wood Produc ts Indus try - The Pac i f i c  Northwe s t  lumber 
and wood products indus try has been expe riencing a dec l ine in the last 
5 years . This  indus try has been adversely affec ted by high inte res t  rates , 
domestic  compe t i t ion in the Southeas t and foreign compe t i t ion , and low t imber 
prices . Despite the recent dec l ine in output , the lumber and wood produc ts  
indus try s t i l l  accounts for the larges t  share of  the Pac i f ic Nor thwe s t  
manufac turing employment . The lumber and wood produc ts  indus try uses large 
amounts of  e lectric i ty ,  primari ly for mo tors in sawmil l s ,  p l aning mi l ls ,  and 
plywood and s t ruc tural members indus try .  Howeve r ,  e lec tric i ty represents less  
than 5 percent o f  produc t val ue for this  indus try ,  and i t  is no t l ikely that 
the indus t ry as a who le would make s igni f icant produc t ion changes in response 
to electric ity rate changes .  The produc t market for lumber and wood produc t s  
genera l ly inf luences the indus t ry ' s  use o f  electricity rather than electr ic i ty 
price (NEA , 1 986 ) .  

3 . 2 . 3 . 1 . 3  Paper Indus try - The paper and a l l ied produc ts indus try in the 
Pac i f ic Northwest  has been re lative ly s tab l e  despite the recent recess ion , due 
to a fairly s tab le demand for paper produc t s . This indus t ry has po tential for  
expanding sales  to Pac i f ic Rim marke ts . However ,  fore ign compe t i t ion and the 
s t rength of the U . S .  dol lar could impede the Pac i f i c  No rthwes t  pulp and paper 
indus try ' s  share of  this market . Mos t  of the dome s t ic compe t i t ion for the 
regions ; paper and al l ied produc ts indus try is in the Southeas t ,  with cheaper 
labor and pulpwood costs and eas ier access to eas tern marke ts . This  indus t ry 
is  fairly e lec trical energy intens ive , particularly for  paperboard , paper and 
pulp mi l l s .  For pulp mi l l s  emp loying a new thermomechnnica1 pul ping process , 
e lec tric i ty costs  can account for  as much as 30 perCeL ( o f  total produc t ion 
costs . The paper and a l l ied produc ts indus try does cogenerate a port ion of  
its  elec t r i c i ty needs , and self-generates from hydro and o ther sources . The 
overal l  out look for  the region ' s  paper and al l ied produc ts indus try is f o r  
s tab le produc t ion leve l s . Future changes i n  e l e c t r i c i ty use , therefore , are 
more l ikely to resul t f rom process changes rather than changes in produc t ion 
leve l s . Product ion leve l s  themselves are genera l ly much more sens i t ive to the 
demand for paper produc ts  than to electric ity prices ( NEA , 1 986 ) .  However , 
certain plants  have been identif ied for  whom e lectric i ty pr ice could be 
important in de termining operat ing leve l s  (Carl son , 1983 ) .  
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3 . 2 . 3 . 1 . 4 Chemical Indus try - The Pac i f ic Northwest  chemical indus t ry has 
also displayed relative s tab i l ity due to a stable  market .  For ins tance , a 
primary market  for  the chlorine-caus t i c  soda sec tor (which includes two DSIs ) 
is the pul p  and paper indus try . Employment in the region ' s  chemical industry 
comprises about 3 percent of  to tal manufac turing employment ;  this share is  
pro j ec ted to  increase somewhat through the 1 980s . The chemical indus t ry as a 
whole  is  fairly elec trically  energy intens ive . The share o f  to tal produc t ion 
costs  in the chlorine-caus t i c  soda indus t ry ,  which l ike the aluminum indus t ry 
uses an electrolytic process ,  is particularly s ignif icant , with e s t imates 
ranging as high as 25 percent . For the mos t  part , howeve r , demand f o r  
e lec tricity i s  driven b y  changes i n  produc t demand f o r  the chemical indus t ry . 
The chemical s  indus try serves primarily a regional market ,  and its  output ( and 
demand for  electrici ty )  is largely dependent on the pul p and paper indus t ry 
and the agricul tural sector (NEA , 1 986 ) .  

3 . 2 . 3 . 1 . 5  Primary Metal s Indus try - The primary metals indus t ry in the region 
is  dominated by the DS I s , primarily aluminum produce rs . However ,  there are 
o ther primary me tal bus inesses which are served by re tai l  u t i l i ties . These 
include blast  furnaces , s teel wo rks and ro l l ing mi l l s ,  e1ectrometu1 1urgica1 
produc t s , steel  pipes , and a new s i l icon me tal al loys producer , among o thers . 
These non-DSI me tal s producers account for  a re lat ively sma l l  share o f  to tal 
employment in the primary me tal s  sec tor .  However ,  they are electric i ty 
intens ive indus tries (NEA , 1986 ) .  

3 . 2 . 3 . 1 . 6 Other Indus tries  - The food produc ts , lumber and wood produc t s , 
pul p and pape r ,  chemical s ,  and primary metals indus tries are the maj o r  Pac i f ic 
Northwest  indus t ry groups in terms of  electric i ty use . O ther f i rms exi s t  that 
employ large numbers of  people but are no t electricity intens ive , such as 
those in the aerospace indus try .  Ce rtain o ther f i rms , desp i te the ir re lative 
smal lness , may be suf f i c iently electri c i ty intens ive or face pro f i t  marg ins 
such that they are sens i t ive to e l ec t ric rates ( Carl son , 1 983 ) .  In general , 
though , f o r  mos t  f i rms the heal th o f  produc t marke t and o ther factors are more 
s igni f icant than the price of electricity .  

3 . 2 . 3 . 2  Agricul ture 

Seventy percen t of the value of agricul tural c rops sold in the region are f rom 
commod i ties grown on farms with some irrigated acreage . Sus tained high 
interest rates , a s t rong U . S .  do l lar , and dec l ining commodity prices have 
adversely affec ted the region ' s  irrigated agricul ture indus t ry .  

Elec t r i c i ty f o r  i rrigat ion accounts for  a sma l l  part o f  agricul tural 
produc tion costs , though the ac tual share varies wi th the produc t ion locat ion 
and c rop type . To tal electricity costs  f o r  irrigat ion pumping are greater in 
areas o f  high-ground water or surface-water l i f t  re lat ive to low-l i f t  areas . 
The electr i c i ty cos t share varies f rom less than 1 percent for  apples grown in 
low-l i f t  areas to over 10  percent for  a l f a l fa grown in high-l i f t  areas . 

Irrigat ion sys tems are fairly f ixed , but farmers can reduce water and ene rgy 
use through improving water management and irrigat ion schedul ing , and 
conversion to l ow-pressure sys tems . Mos t  o f  the high-l i f t  areas have al ready 
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made maj or water and energy reduc t ions during 1 980-1 984 . No furthe r  
s ignif icant response to increased electricity rates is  expec ted f rom this 
indus try .  There is s ome potential for shif t ing consump t ion f rom peak l oad 
hours to the off-peak hours during Apr i l ,  May , September ,  and Oc tober . 
Howeve r ,  the total demand f o r  e lectricity by irrigated agricul ture wi l l  be 
more inf luenced by shif ts  in the produc t demand marke t and changes in the cost  
o f  cap i tal  than by  modes t  changes in e le c tric i ty rates (NEA , 1 986 ) .  

3 . 2 . 3 . 3  Commerc ial Consumers 

For mos t  commercial f i rms , electricity costs are a minor cons iderat ion . The 
major  costs these f i rms face are inventory,  salaries , adve r t i s ing , and o the r 
non-energy related costs . Commerc ial consumers are , however , s igni f ican t ly 
af fected by the ove ral l heal th of  bas ic indus t ries in the i r  commun i t ies . 
Therefore , i f  major  indus tries cut back on produc t ion o r  shut down comple tely 
f o r  reasons relat ing to e lectricity prices , e le c tricity supply , o r  any o t he r  
reasons , the local marke ts faced b y  commercial consumers are adversely 
impacted . These indirec t impacts would be f e l t  f irst  by bus ines ses provid ing 
nonessential services , such as theaters and res taurants . 

3 . 2 . 3 . 4  Res ident ial Consumers 

Res ident ial consumers are unable to pass along power rate increases  to  o ther 
consumers ( as do commercial and indus t rial consumers ) .  The impac t o f  
increases i n  BPA ' s  rates o n  ind ividual  consumers depends on : ( 1 )  the 
proport ion of the uti l i ty ' s  power purchased f rom BPA; ( 2 )  the ut i l ity ' s  re tai l 
rate s truc ture ; and ( 3 )  the charac terist ics o f  the ind ividual res idential  
consumer . In add i t ion to price , the individual res idence ' s  consump t ion f o r  
e l ectri c i ty is  also a func tion of family income ; heat ing degree days ; coo l ing 
degree days ; age , cond i t ion , and type of the res idence ; number and ages o f  
occupants ; and price o f  sub s t i tute fue l s . 

The impacts of  higher electricity prices are mos t  severe f o r  low-income 
res idential consumers inc luding senior c it i zens on l ow f ixed incomes . 
Low-income consumers spend disproport ionately large port ions of  the ir incomes  
on a l l  energy purchases . The cost  of  a l l  energy has been est imated as high as 
36 percent of  the total low-income budget ,  as compared to 3 to 4 percent f o r  
the nonpoor ( Pub l ic U t i l it ies Fortnigh t l y ,  1 986 ) .  I t  is also l ikely that 
l ow-income people l ive in houses and apartments  with baseboard e lec tric hea t ,  
the leas t cos t ly t o  ins tal l .  These res idences may also  b e  less wel l  insulated 
f o r  further cons t ruc t ion cos t-cut ting . Reduc tion in the use of  nece s s i t ies 
( cooking , water - heat ing , e tc . ) is  more diff i cul t than the reduc t ion of 
l uxuries (dish�ashers , air cond i t ioners , etc . ) .  

3 . 3  ALUMINUM PLANT ENVIRONS 

The environments  in which the regi on ' s  10 aluminum plants exe rt the ir 
princ ipal inf l uences , both phys ica l ly and soc ioeconomi cal l y ,  are described in 
Appendix A .  Impacts o f  the aluminum p lants are predominan t ly local ized . This 
sec tion is intended to point out par ticular charac teris t ics of  the individual 
aluminum sme l ter s ites pert inent to environmental concerns . These 
charac teri s t ics are notab ly different than for the region in general , as 
described in section 3 . 1 ,  or  are unique to a p lant or  group of  plants . 
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Locations o f  the 10  Pac i f i c  Northwe s t  aluminum p lants  are shown in Figure 6 .  
Except for the 3 plants in the Portland/Vancouver/Longview area and the 2 at  
The Dal les , Oregon and near Go ldendale , Washington , the p lant s  are remo te f rom 
each other . The p l ants at  Troutdale , Oregon , and Vancouver ,  Tacoma , and Mead 
in Washington are in or c lose to major  urban areas . The o thers are in or near 
smal ler c i t ies or towns . The mos t  remo tely s i ted p lant i s  the Commom,'ea1 th 
plant , whi ch is  about 1 7  miles south o f  the town o f  Go ldendale , Washington . 

Al l the plant s i tes are zoned for  indus t r ia l  use , but only in the cases o f  the 
Longview, Tacoma , Ferndale ,  and Vancouver p lants  is use of nearby areas 
devoted primari ly to o ther major  indus t r ial fac i l i t ies  of s imilar scal e . 
Subs tantial res idential l and use in c lose proximity to an aluminum sme l ter  is  
evident at Mead and at  Longview , where a res idential  neighborhood borders the 
plant s i te on the north . 

Two plants are located wi thin nona t tainment areas for  part i culate air  
pol lution , Kaiser in Tacoma , Washington and Reynol ds Metal s in  Troutdale , 
Oregon ( see Table 5 ) .  Washington ' s  Department o f  Ecol ogy (WDOE ) S tate 
Imp lementation Plan ( S I P ) for the Tacoma area is tenta t ively  cons idering 
be t ter contro l of indus t ry related road dus t as a means f o r  reso lution o f  the 
part icular problem . Troutdale is  at the edge o f  the Portland - Vancouver 
nonattainment area for  particulates . Whi l e  indust ry contributes to  the 
pol lutant load , Oregon ' s  Department o f  Environmental Qual i ty ( ODEQ ) S I P  has 
identif ied res ident ial burning and road dus t as the prime targets f o r  managing 
part iculate level s  in this nonat tainment are a .  

S ix o f  the plants ( those at  Longview , Vancouver ,  Troutdale , The Dal l e s , and 
near Go l dendale and Wenatchee ) are adjacent to the Columb ia River . These s ix 
plants discharge was te water into the Columb ia.  In general these waters are 
cons idered to be C lass A waters ( exce l l ent ) sui tab l e  for dome s t ic water uses , 
sa1monid l ife requis i tes , and swimming . C las s A wa ter qual i ty s tandards and 
actual condi t ions are shown in Tab l e  6 .  The o ther three waters receiving 
aluminum sme l ter dis charges are Peone (Deadman ) Creek in Washington - C lass A ,  
the S t rait  o f  Georgia - C lass AA ( extraordinary ) ,  and Hy1ebos Wa terway in 
Washington - C lass B ( good ) .  

The Columbia Fal l s  Aluminum Company plant near Columb ia Fal l s , Montana , is  
approximately 8 miles  southwe s t  of  Glacier National Park . I t  i s  also  near the 
Flathead Rive r ,  a Wild and Scenic River , but does no t discharge was te  water 
into the rive r .  The Vancouver plant i s  near Vancouver Lake , whi ch has 
recently been reclaimed to enhance recrea t ion . Other than the 6 p l ants 
located on the Columb ia Rive r ,  the remaining p lants , those at Tacoma , 
Ferndale ,  and Mead , are no t located near recreational s i tes . 

The Nat ional Register o f  H i s toric  P laces l is ts 102  entries in c i ties  located 
near aluminum sme l ter s i tes ( see Tab le 7 ) . Al l the aluminum sme l ters predate 
the Nat ional H i s toric  P reservat ion Ac t of 1 9 6 6 . Approximately 100 s i tes are 
near the Vancouver plant found on or  near the Columbia River or the Lake 
River-Vancouver Lake f lood plain area in C lark County , Washington ( BPA , 1 9 7 7c , 
p .  IV-1 90 ) .  
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Table  6 

COLUMBIA R IVER WATER QUALITY STANDARDS AND ACTUAL PARAMETER CONCENTRATION 

Parameter 

Turbidi ty 

Fecal col iform 

Dissolved oxygen 

Temperature 

pH 

Arsenic (disso lved ) 

Barium (dissolved ) 

Boron ( disso lved ) 

Cadmium ( disso lved ) 

Chloride ( dissolved ) 

Chromium ( disso lved ) 

Copper (dissolved ) 

Cyanide (disso lved ) 

Fluoride (dissolved ) 

I ron ( disso lved ) 

Lead (disso lved ) 

Manganese (dissolved ) 

Pheno ls 

To tal Dissolved Sol ids 

Zinc 

S tandard Ac tual  Concentrat ions 1/ 
Site  1 2/  S i te 2 3 /  S i te 3 4 /  

50  NTU or  less . 6  - 1 2  no data 

100 organisms / 100 mL 2 1  n o  data 

8 mg/L or  greater 8 . 6-12 . 6  no data 

shall  not exceed 4-20 °C  no data 
18°C  due to man 

6 . 5  - 8 . 5  8 . 0-8 . 3  no data 

. 0 1  mg/L . 00 1- . 00 2  . 00 1  

1 . 0 mg/L . 0 26- . 03 1  . 03 6  

. 5  mg/L no data . 0 2  

. 00 3  mg/L . 00 1  . 00 1  

3 0  mg/L 5 1 . 3  

. 02 mg/L . 001  . 00 1  

. 005 mg/L . 004- . 006 . 00 3  

. 005 mg/L no data no data 

1 . 0  mg/ L  . 2  . 1  

0 . 1  mg/L . 0 1 2- . 0 78 . 0 1 1  

. 05 mg/ L  . 0 1- . 00 1  . 00 2  

. 05 mg/L . 00 1 - . 008 . 00 3  

. 001  mg /L no data no data 

200 . 0  mg/L 8 1 - 1 20 no data 

. 01 mg/L . 01 5 - . 040 . 0 1 4  

n o  data 

no data 

no data 

no data 

no data 

. 00 1  

n o  data 

no data 

no data 

1 . 2  

. 01 

. 00 2  

n o  data 

. 1  

. 0 1 3  

n o  data 

. 0044 

no data 

no data 

no data 

1/ Data f rom the U . S .  Geo l ogical  Service 
�/ Co lumbia River at  Warrendale . Data represent samples f rom 4 da tes during 

1 98 2  and 1 983 . 
1/ Co lumbia Rive r  at Verni ta . Data represent median value of  samples c o l lec ted 

f rom 1 9 7 3-1985 . 
�/ Co lumbia River at Richland . Data represent med ian value of  samples 

c o l lec ted f rom 1 9 73-1 985 . 
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Company 

Al coa 

Table 7 

NUMBER OF S ITES LISTED IN THE NATIONAL 
REGI STER OF HISTORIC PLACES 

P lant S i te 

Vancouver ,  WA 
Wenatchee , WA 
Addy , WA 

Co1tunbia Fal l s  A1tunintun Co . Co1tunbia Fal l s , MT 

Corrunonwea1 th Goldendale ,  WA 

Inta1co Ferndale ,  WA 

Kaiser Mead , WA 
Tacoma , WA 
Trentwood , WA 

Mar t in Mar ietta The Dal les , OR 

Reynolds Longview , WA 
Troutdale , OR 

Carborundtun Vancouver , WA 

Georgia Pac i f i c  B e  1 1  ingham , WA 

Hanna Riddle ,  OR 

Oremet Albany , OR 

Pac i f i c  Carbide Port land , OR 

Pennwa1 t Portland , OR 

Port Townsend Port Townsend , WA 

Gi lmore S teel Port land , OR 

To tal S i tes 

Ntunber of 
S i tes Lis ted 

1 3  
8 
0 

1 

3 

1 

0 
4 2  

0 

1 2  

20 
2 

1 3  

22  

0 

18 

1 5 6  

1 5 6  

4 2  

1 5 6  

340 

This informat ion was col lec ted f rom the f o l lowing FEDERAL REGISTER not ices of 
Nat ional Reg i s ter of His tor ic P laces : 44 FR 74 16 , Feb ruary 6 ,  1 9 7 9 ; 45 FR 
1 7446 , March 18 , 1 980 ; 46 FR 1 0 6 22 , Feb ruary 3 ,  1 9 8 1 ; 47 FR 493 2 ,  Feb ruary 2 ,  
1 98 2 ; 48 FR 8 6 26 , March 1 ,  1 983 ; 49 FR 4608 , Feb ruary 7 ,  1 984 ; 5 0  FR 398 3 , 
January 29 , 1 985 ; 50 FR 5 8 24 ,  February 1 2 ,  1 985 ; 50  FR 8850 , March 5 ,  1 985 ; 
5 0  FR 1 5 98 7 ,  Apr i l  23 , 1 98 5 ; 50  FR 18323 , Apr i l  30 , 1985 ; 5 0  FR 20 944 , May 2 1 , 
1 985 ; 50 FR 3 1 780 , Augus t 6 ,  1 98 5 ; 50 FR 46 704 , November 1 2 ,  1 985 . 
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3 . 4  THE REGULATORY ENVIRONMENT FOR THE NORTHWEST ALUMINUM SMELTERS 

Environmental regulat ions contro l , for the mos t  part , aluminum sme l ter  a i r  
emissions , water discharges , and hazardous was te . In the early 1 9 70s  the 
C lean Air and Water Ac ts were passed by Congress .  These es tab i ished the 
f ramework for  nat ional air  and water pol l ut ion contro l  programs . The U . S .  
Environmental Protect ion Agency ( EPA) promulgated pol lution control  s tandards 
and regulations as the Acts direc ted . Implementation o f  these programs has 
for  the mos t  part been delegated to the s tates , wi th EPA re taining overs i t e  
authority . 

The s tates in assuming their  delegated respons ib i l i ties have promulgated thei r  
own regulat ions which are equal to or  more s tringent than those issued by the 
EPA . Regulat ions out l ined be low are appl i cable  to the aluminum indus try .  The 
regulatory agenc ies ( ODEQ , WDOE , and the Montana Department of Heal th and 
Environmental Sc iences (MDHES ) )  and EPA have succeeded in implement ing these 
contro l s . 

In the future , i t  is no t l ikely these regulatory agencies wi l l  relax s tandards 
pert inent to aluminum sme l ters . In fac t , bo th ODEQ and WDOE are current ly in 
the process of revis ing aluminum sme l ter water discharge permi ts  to assure 
bet ter toxic pol lutant contro l . Also , EPA is  p lanning to issue regulat ions to 
control f ine particulates ( less than 10  microns ) in ambient a i r .  

3 . 4 . 1 Regulatory Overview - Water 

The Clean Water Ac t ( as amended , 33 USC 1 25 1 )  set nat ional po l ic ies to  
e l iminate discharge o f  water po l lutants into navigabl e  waters . I t  also  
es tab l ished a National Po l lutant Discharge El iminat ion Sys tem ( NPDES ) permi t 
program to control po l lutants discharged f rom indus t r ial  sources . 

Permit condi t ions are determined f rom ( 1 )  e f f l uent l imitat ion guidel ines and 
( 2 )  water qual i ty s tandards . The eff luent guidel ines for aluminum sme l ters 
were issued in 40 CFR Part 421 . Eff luent l imitat ion guidel ines prescribe a 
spec i f ic discharge rate for each pol lutant common to an indus t rial process on 
a produc t ion rate bas is  (e . g . , pounds of pol lutant per ton of aluminum 
produced ) .  Regulated aluminum plant water pol l utants inc lude benzo ( a )pyrene 
( B-a-P ) ,  antimony ( Sb ) ,  nickel ( Ni ) ,  aluminum ( A1 ) ,  f luoride ( F ) , cyanide , and 
total suspended so l ids ( TSS ) .  Permi tted and actual discharge rates for each 
Northwest  sme l ter are given in chapter 4 of Appendix A .  

I n  add i t ion , water qua l i ty s tandards prescribe guide l ines and po l l utant 
( parameter ) concentrations for  safe water usage . S tandards vary depend ing on 
a water ' s  po tential uses , such as dome s t ic water supp l y ,  sa1monid l i fe 
requi s i tes , s tock watering , or  swimming . As can be expec ted , s tandards for 
waters used domest ical ly are most  stringent . As an example , WDOE c lass i f ies 
its  waters with the f o l lowing des ignat ions : C lass AA - extraord inary , C lass A 
- exce l l ent , Class B - good , and C lass C - fair . Only C lasses AA and A waters 
are cons idered acceptable  for  domes tic  water uses . Class AA s tandards are 
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s ligh t ly more s t ringent than C lass A waters but genera l ly have s imi lar use 
des ignat ions . C lass B waters are not suited for dome s t i c  uses or  swimming . 
Actual  s tandard criteria within a C lass are based on the EPA pub l i cation 
"Qual ity Criteria for Water" and o ther informa t ion . 

P lant discharges are not al lowed to violate water qua l i ty s tandards beyond the 
m1x1ng zones . (Mixing zones f rom aluminum p lants  general ly range f rom 1 5 0  to 
300 feet beyond the point of  discharge . )  Outs ide the mixing zone the 
receiving water suf f i ciently d ilutes the discharge to render the concentrat ion 
of each pol lutant  acceptable for the water ' s  des ignated uses . 

3 . 4 . 2  Regulatory Overview - Air 

The Clean Air Ac t (CAA) (as amended , 42 USC 185 7 )  required EPA to s e t  nat ional  
primary and secondary amb ient air qua l i ty s tandards (NAAQS ) and deve lop 
national emiss ion s tandards for  hazardous po l lutants and new source 
performance s tandards .  The Ac t also required s tates to  deve lop S tate 
Implementation P lans to  attain and maintain Federal air qua l i ty s tandards and 
e s tabl ish preconst ruc t ion review of maj o r  new sources . 

The aim of  the NAAQS is to pro tect human heal th and we l fare and , to  the extent 
practical , prevent injury to p lant and animal l ife . The S IPs  focus on areas 
where pol lutant leve ls  exceed NAAQS and appl icab le s tate standards ( Tabl e  8 ) .  
Parts of  the Northwe s t  that exceed NAAQS are ind icated in Tab le 5 .  

In suppor t  of  SIPs , but not necessarily direc ted toward nonattainment problems 
are plant-spec ific  emiss ion s tandards . The s tandards for  aluminum sme l ters 
are summarized in Tab le 9 .  

In nonat tainment areas , best available contro l technology ( BACT )  for  
pol lutants that exceed amb ient s tandard3 is required for new sources .  I f  the 
new source is  a major  source o r  an exis ting s ource becomes a maj or source as a 
result o f  a proposed modif ication , lowe s t  achievab l e  emiss ion rates ( LAER ) are 
required with an o f f s e t  for those pollutants for  which nona t tainment has been 
des ignated . ( In Washington and Montana a maj or source is def ined as one 
produc ing 100 tons per year of any regulated pol lutant . In Oregon a maj o r  
source is  any source that generates emiss ions in excess o f  s igni f i cant leve l s  
shown in Table 10 . )  The primary difference between BACT and LAER is  that  BACT 
exp l ic i t l y  takes economic fac tors into accoun t  while  LAER does no t .  The 
offset  mus t effec t a ne t bene f i c ial  air qual i ty impac t .  

In add i t ion , new source performance s tandards (NSPS ) ( 40 CRF Part 60 ) and 
prevent ion of s ignif icant de teriorat ion ( P S D )  regulat ions mus t be met by new 
aluminum sme l ters , sme l ter expans ions , and certqin types of modif icat ions o f  
sme l ters , as def ined i n  the primary aluminum sme l ter NSPS and the P SD 
regulat ions . NSP S  tend to f ocus on problem po l lutants common to an indus t ry 
type . For primary aluminum sme l ters , part iculate and f luo ride emi s s ions are 
regulated . Nat ional emiss ion s tandards for hazardous air pol lutants  (NESHAP ) 
also  apply to aluminum plants if they emi t  mercury , asbe s tos , beryl l ium ,  o r  
vinyl chloride ; aluminum sme l ters rare ly if ever d o  so . In O�egon , PSD 
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app l ies when new emiss ions exceed the PSD level of  s igni f icance as shown in 
Tab le  10 . PSD permit procedures are des igned to assure increases  wi l l  not 
violate ambient air s tandards ( Table  8 ) .  Also , for part i culates and S 02 , 
increases in amb ient concentrations cannot exceed leve l s  shown in Table  1 1 . 

Fluoride ( F )  emiss ions f rom aluminum sme l ters have caused cons iderab le  environ
mental concern . The potential acute and chronic effects  of F on vege tat ion 
and l ives tock that  eat vegetat ion with high f luoride content is wel l  
documented . This problem was aggressive ly researched in the early 1 9 70s  by 
sc ientists  and regulatory agenc ies . As a resul t ,  consensus guidel ines for  
safe  amb ient and forage levels  were es tab l ished and used to regulate aluminum 
p lant emiss ions ( see Tab le 9 ) .  (Appendix A ,  Part 4 . 2 . 4  summarizes toxic 
e f fects f rom F . ) To assure that  F concentrations are at  an acceptab l e  amb ient 
level , s ta tes require emiss ion control and F monitoring . Typical ly , amb ient 
moni toring takes place at  locations determined to receive highes t exposure . 
Emiss ion measurements are also made f o r  F periodically  to assure cont inued 
compl iance to F emiss ion s tandards . 

Part iculate and S 02 emiss ions are also contro l led by emiss ion s tandards ( see 
Table  9 ) .  Al though ambient monitoring is  not always required of aluminum 
smel ters for particulate and S 02 , emiss ion measurements are periodica l ly 
made to assure that emis s ion s tandards are met .  

3 . 4 . 3  Regulatory Overview - Hazardous Was te 

The Resource Conservat ion and Recovery Ac t ( 42 USC 6 9 21 ) provides for  EPA 
identif ication and l i s t ing of hazardous was tes for regulation and appl icab l e  
s tandards .  EPA permi ts a l s o  are required f o r  the treatment , s torage , o r  
disposal o f  hazardous was te . 

The regulat ions promulgated do no t apply to mos t  was tes generated by the 
aluminum sme l ters , but s tates manage some aluminum sme l ter was tes as hazardous 
materials anyway . Of princ ipal concern is was te po t l iner .  This  i s  a carbon 
l iner used to pro tec t and insulate the po t .  In the ho t reduc t ive process 
cyanides form and accumulate in the po t l ine r . Po t l iners f rom each o f  the 
plants are periodica l ly replaced and s tored ons ite  or shipped to a hazardous 
was te disposal s i te .  S torage s i tes are now designed t o  pro tec t agains t 
cyanide groundwater contamina t ion . 

WDOE , using i ts own toxic i ty tes t criteria , also manages was tes shown in 
Table  1 2 . Mos t  containerized waste  is disposed of  at Arl ington , Oregon , in a 
hazardous was te disposal s i te .  Oregon and Montana do no t manage these was tes 
as hazardous material . 
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Tabl e 8 

AMBIENT AIR QUALITY STANDARDS 1/ 

NATIONAL 
POLLUTANT PRIMARY I SECONDARY 

TOTAL SUSPENDED 
PARTICULATES 

Annual Geometri c Mean 75 ug/m3 Z/ 

24-Hour Average 260 ug/m3 

Monthl y 

SULFUR DIOXIDE ( S02 ) 
Annual Average 

24-Hour Average 

3 -Hour Av erage 

I -Hour Average 

CARBON MONOXIDE 
8-Hour Av erage 

I -Hour Average 

OZONE 
I -Hour Averag e 

N ITROGEN DIOXIDE ( N0 2 ) 
Annual Av erage 

I -Hour Av erage 

L EAD 
Quarterl y Average 

HYDROCARBONS 
3 hours ( 6 -9 a . m . ) 
( nonmeth ane ) 

HYDROGEN SUL FIDE ( H 2S )  
I -Hour Average 

80 ug/m3 

365  ug/m3 

1 0  mg/m3 

40 mg/m3 

2 3 5  ug/m3 

1 0 0 ug/m3 

1 . 5 ug/m3 

V 

60 ug/m3 

1 5 0  ug/m3 

1 3 0 0  ug/m3 

1 0  mg/m3 

40 mg/m3 

2 3 5  ug/m3 

1 0 0 ug/m3 

WASH INGTON 

60 ug/m3 

1 5 0 ug/m3 

60  ug/m3 

2 6 0  ug/m3 

1 0 5 0  ug/m3 

1 0  mg/m3 

40 mg/m3 

2 3 5  ug/m3 

1 0 0 ug/m3 

OREGON MONTANA 

60 ug/m3 75 ug/m3 

1 50 ug /m3 2 0 0  ug/m3 

1 0 0 ug/m3 

60 ug/m3 5 0  ug/m3 

260 ug/m3 260 ug/m3 

1 3 00 ug/m3 

1 3 0 0  ug/m3 

1 0  mg/m3 1 0  mg/m3 

40 mg/m3 2 7  mg/m3 

2 3 5  ug/m3 2 3 5  ug/m3 

1 0 0 ug/m3 1 0 0 ug/m3 

5 0 0  ug/m3 

1 . 5 ug/m3 1 . 5 ug/m3 

1 6 0 ug/m3 

0 . 0 5 p pm Y  

1 /  Wash i ngton and Montana al s o  have regu l at i ons pertai n i ng to ambi ent l evel s of fl uori des . These 
are shown on Tab l e  9 s i nce they are part i cu l ar l y  pert i nent to al um i num smel ters , al though the 
regul at i ons are appl i cab l e  to f l uori d e  ai r pol l ut i on from any source . 

2/ mg/m3 = mi l l i grams per cub i c  meter 
1/ ug/m3 = mi crograms per cub i c  me ter 
�/ ppm = parts per mi l l i on 
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Tab l e 9 
ALUMINUM PLANT EMISSION AND AMBIENT AIR STANDARDS 

I ____ �--------�----�ST�A�N�D�AR�D�S�----�--��----- I 
I �PO�L�L�U�T�A�N�T ________ � __ �O�r�e�g�o�n� ____ �1 ____ �Wrua�suh�i�n�g�t�onu-____ �I __ �M�o�n�t�a�n�a� __ 1 
I I I I 
I Emi ss i on I Emi s s i on ( Emi s s i on I 
I I I I 
I Total F l uo r i d e  3 . 5  l b/ t on/mon I 1 2 . 0  1 b / ton/mon I 
I ( F )  2 . 5  l b/ ton/yr I I I 
I 22 tons/mon I I I 
I I I I 
I Total Part i cul ate I I I 
I - Sode rberg 1 3  l b/ton/mon I 1 5  l b/ton/d ay I I 
I ano d e  1 0  l b /ton/yr I I I 
I I I I 
I - prebake 1 5 . 6  l b/ ton/mon I 1 5  l b/ton/day I I 
I 1 3 . 5  l b/ t o n /yr I I I 
I I I I 
I Sul fur D i ox i d e  Q/ I 60 l b/t on/mon I I 
I ( S0 2 ) I I I 
I I I I 
I I I I 
I Amb i ent I Ambi en t  I Amb i en t  I 
I I I I 
I Hydrogen I 3 . 5  ug/m3 / 1 2 hrs �/ 1 1 
I F l uor i d e  1/ 1 2 . 7  ug/m3 / 2 4  hrs �/ 1 I 
I I 1 . 6 ug /m3 / 3 0  d ays lQ/ 1 1 
I I I 1 
I 1 1 1 
I Forage I Forage I Fo rage 1 
I 1 1 1 
I F l uo r i d e  1 40 ppm/ 1 2  mon 11/ 1 50 Ug / g  11/ 1 
I 1 60  ppm/ 2 mon IV I 3 5 Ug / g  I 
I 1 80  ppm/ 2 mon/yr 11/ I 1 
I 1 40 p pm c ured i n  forage 1 I 
I I I 1 
I 1 1 1 
1 0pac i ty not to exceed 2 0% 1 2 0% except for 6 m i n .  I no t  to exceed 1 
I at any t i me l i n  any 6 0 -mi nute per i od l 1 0% any t i me I 
I I 1 1 
I F Control Best prac t i c a l  1 80 -95% control  I 1 
I tre atment and 1 ef f i c i ency ( de pend i ng 1 1 
I control  techno l ogy l on sys tem ) 1 I 
I 1 95% treatment I I 
I I 1 I 
I Part i c u l ate Bes t  prac t i c a l  1 Reasonab l y avai l ab l e  1 1 
I Control tre atment and I control  technol ogy 1 1 
I con t rol technol ogyl 1 1 
1/ Pounds of p o l l utant al l owab l e p e r  ton o f  al umi num p roduced on a month l y  

av erage bas i s .  
I/ Pounds of  p o l l utant al l owab l e p e r  ton o f  al umi num p roduced on a year l y  

average bas i s .  
1/ Max i mum month l y  emi s s i ons of  p o l l utant al l owab l e from any one pl an t . 
!/ Was h i ngton S tate Standards do not p r esc r i be an emi s s i o n l i mi t f o r  f l uor i d es . 

Instead , the S t ate rel i es on i ts amb i ent and forage f l uo r i d e  s tand ards  a n d  
i nd i v i dual  sme l ter permi t c o nd i t i ons for reg u l atory control . 

�/ Pounds o f  p o l l utant al l owab l e  per  ton o f  a l umi num p roduced on a d a i l y  bas i s .  
Q/ OOEO regu l at i ons d o  not pres c r i be S02 emi ss i on control  rates . Howev er , 

under p l ant s i te em i s s i ons  l i mi t c r i te r i a  ( are . 3 4 0 - 2 0 - 3 1 0 ) , OoEO has 
determi ned that S02 emi s s i ons be c ontrol l ed and mon i tored on permi t 
spec i f i c  bas i s .  Reyno l d s Metal s Company shal l not exceed 70 l bs / t on A l umi num 
and Mart i n  Mar i etta Al umi num , I nc . , shal l not exc eed 2 2 . 8  1 bs / ton A l umi num . 

I/ ODEO reg u l at i ons do not pres c r i be F amb i ent or forage s tandard s , b u t  d o  
reQu i re mon i to r i ng . Furthe r , perm i ts  have adop ted WOOE ' s  amb i ent and  fo rag e 
F standards as performance reQui rements . 

�/ M i c rograms per c u b i c  me ter a v e rag e f o r  any 1 2  c on s e c u t i v e hours . 
�/ Mi c rograms per c u b i c met e r  average for any 2 4  consec u t i v e  h o u r s . 
lQ/ M i c rograms per cu b i c  me t e r  average for any 3 0 c o n s ecut i v e d ays . 
11/ Parts per m i l l i on f l uo r i d e  i on average for any 1 2  consec ut i ve months . 
II/ Parts per mi l l i on f l uor i d e  i on average each month for more than 2 consec ut i v e 

months . 
11/ Parts per m i l l i on f l uo r i d e  i on more than once i n  any 2 consecut i v e months . 
11/ Mi c rograms per g ram mon th l y  average . 
�/ Mi c rograms per g ram average for the g r az i ng season . 
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Table  10  

OREGON 
S I GNIFICANT EMISS ION RATES 

P o l lutant 
Carbon monoxide 
Nitrogen oxides 
Sulfur dioxide 
Part iculate mat te r  
Volat i l e  Organic  Compounds 
Lead 
Asbestos 
Beryl l ium 
Mercury 
Vinyl chloride 
Fluorides 
Sulfuric acid mist 
Hydrogen sulf ide (H 2S )  

Emiss ion Rate ( ton/yr ) 
100 

40 
40 
25 
40 

0 . 6  
0 . 00 7  
0 . 0004 
0 . 1  
1 
3 
7 

To tal reduced sulfur ( inc luding H2S )  
10 
10 

Any o ther pol lutant regulated 
under the Clean Air Act 

Each regulated pol lutant 

Any emiss ion rate . 

Emiss ion rate that causes an air qua l i ty 
impac t o f  1 ug/m3 o r  greater ( 24-hr 
bas i s ) in any C lass 1 area l ocated 
wi thin 10 km of the source . 

Table  1 1  

MAXIMUM PSD INCREMENTS 

C lass I Areas 
Particulate Mat ter 

Annual geomet ric mean 
24-hour maximum 

Sul fur Dioxide 
Annual ari thmet ic mean 
24-hour maximum 

3-hour maximum 

Class I I  Areas 
Particulate Mat ter 

Annual geome tric mean 
24-hour maximum 

Sul fur Dioxide 
Annual ari thmetic  mean 
24-hour maximum 

3-hour maximum 

54 

Micrograms per 
Cubic  Meter 

5 
10 

2 
5 

25 

1 9  
3 7  

20 
91  
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Faci l i ty 

Kaiser , Tacoma 

Kaiser , Mead 

Reynolds Me tals , 
Longview 

Conunonwea1 th ,  
Goldendale  

Al coa , Wenatchee 

Alcoa , Vancouver 

Inta1co , Ferndale 

Tab le  12 

DANGEROUS ALUMINUM SMELTER WASTES SUBJECT TO 
WDOE REGULATION 

Was tes 

Spent Pot l ining 
Leachate from 

Spent Pot  l in ing 
Duc t Dus t 

Spent Po t l in ing 
E1ec trome l t  Dus t 

Copper Dus t 
Coal Tar O i l  
So lvents /Thinners 

Black Mud 

Scrubber Sludge 

Rod Blas t Dus t 
E1ectrome l t  Dus t 
Spent Pot l ining 

Spent Po t 1 Liing 
E1ectrome 1 t  Dus t 
Stub C l eaning Catch 

Was tes currently 
be ing tes ted . 

55  

Amount /Year 

5 , 000 Tons 
720 , 000 Gal lons 

70 Tons 

4 , 300 Tons 
70 Tons 

70 Tons 
1 , 000 1bs . 

14 , 000 1bs . 

25 , 800 Tons 

525 , 000 Gal lons 

7 2 , 000 1bs . 
36 , 000 1bs . 
None 

3 , 000 Tons 
5 6 , 400 1bs . 

1 3 2 , 000 1bs . 

Handl ing Me thod 

Was te P i le  
Tank 

Was te P i l e  

Was te P i l e  
Was te P i l e , 

Container 
Container 
Container 
Tank/Container 

Surface Impoundment 

Surface Impoundment 

Container 
Container 
Sto ring Vancouver 

plant ' s  spent po t
l ining by  Was te P i le 

Container 
Container 
Container 







Chapter 4 

ENVIRONMENTAL CONSEQUENCES 

4 . 1  METHODOLOGY 

4 . 1 . 1  Mode l ing 

BPA has used a number o f  data sources and analys i s  techniques in the 
preparation o f  this E I S . A computer mode l , the Dec i s ion Analysis  Mode l 
(mode l ) ,  was used to pro j e c t  changes that would result  f rom implementation of  
the Variab le rate and Con/Mod a l ternat ives and certain comb inat ions thereo f . 
Wi thin the mode l , a s e t  relationship between the IP  and PF  rates exi s ts . The 
model canno t test  rate l ink al ternat ives s ince the response o f  the aluminum 
companies to the rate l ink would resul t f rom the subject ive percep tion by 
their  management of  the degree - of  planning certainty provided by the l ink , and 
not to any spec i f i c , mathemat ical ly expre s s ib l e  fac tors . Therefore , the IP-PF 
rate l ink a l te rnat ives were no t explic i t ly modeled , and are treated 
qual itative ly in this E I S  chapter ( see sect ion 4 . 5 ) .  

The model used for  the analysis in this E I S  is  a ref inement o f  that used in 
the DS I Opt ions Study . I t s  selec t ion as the principal too l for  analys is  was 
made because of several of i ts features . 

1 .  The model was bas ically conce ived to deal with a varie ty of  aluminum 
sme l te r  opt ions . 

2 .  I t  can model a large number o f  opt ions re latively quickly , and 
the refore was much fas ter than at tempt ing to perform the analys is  
us ing several of  BPA ' s  complex mode ls  such as the Aluminum Sme l ter 
Mode l and Sys tems Analys is  Mode l . 

3 .  The model focuses broadly on an ove ral l pic ture of  the No rthwes t ' s  
ut i l i ty economics and operat ions and therefore produces a variety of  
outputs useful to the EIS (see Figure 7 ) .  Some o f  these outputs , 
such as employment on a regionwide bas is , are no t produced by o ther 
BPA model s  and would have had to be derived exogenous ly had the model 
no t been used . 

A detailed descript ion of  the mode l is inc luded in Appendix B .  Parts of  the 
model were adapted f rom o ther spec ial-purpose mode l s  in use wi thin BPA , whi le  
o ther part s  were newly deve loped . A numbe r  of  cus tomer groups and o ther 
regional interes ts , inc luding the DSIs , pub l ic ut i l i t ies , and inves to r-owned 
utili ties , ac tively part i c ipated in the des ign and cons t ruc t ion of the mode l . 

As the name o f  the mode l imp l ies , it  is  intended to aid in the dec is ions to  be 
made about the various opt ions addressed here in . Important to those dec is ions 
are numerical  e s t imates of the impac ts or changes result ing f rom po l i cy 
choices . The model provides e s t imates o f  a numbe r  of  categories o f  po tential 
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Figure 7 

SYNOPS IS OF THE DSI DECISION ANALYS IS MODEL 

DSI DECISION 
EXPLANATION: W H AT IT DOES 

ANALYSIS MODEL 

For each aluminum pla nt: 
0 Takes cost and price information as in puts 

0 M akes long-run investment or c losu re 

dec isions Dased on expected profits 
LOAD 

k- 0 M akes short-run operational decisions .... FORECASTING 

For non-alum inum loads: 

0 Can grow at Dase, h igh, or low rates 

0 Lets price elasticity effects be felt 

0 S im u lates operation of system using random 
water years 

POWER SYSTEM 0 Estimates export sales 
OPERATION AN D 0 Estimates long-run resource acqu isitions 

EXPANSION 0 Estimates annua l costs of power system 

0 Estimates level of service to DSI interruptib le load 

0 Estimates BPA rates by c ustomer c lass 
RATE AND 
FINANC IAL I-- 0 Derives BPA revenues 
ANALYSIS 

0 Estimates BPA cash flows 

EMPLOYMENT o Estimates employment impacts in the 
� IMPACT a luminum and non-a luminum sector 

ANALYS IS 
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impacts  o f  OS l po l ic ies . Of par t icular interest  to this E l S  are aluminum 
sme l ter o pera t ing leve l s , generat ing resource output , e lectric rates , and 
employment changes . A number of improvements were made to the aluminum 
indus try product ion forecast ing port ion of the model between the draf t and 
f inal E l S . The vers ion o f  the model used for  the draf t E l S  d id no t 
incorporate  the Variable  rate into the l ong-term capaci ty planning logic ; the 
Var iab le  rate was only in the sho rt-run operations portion of the mode l . 
Coding changes to the model now al low the Variab l e  rate to  be assessed in b o th 
the long-term and short-term routines . 

The Variab le  rate logic  also  has been revised to incorporate more detailed 
aspects  o f  the Variab l e  rate design no t previously modeled . These  include the 
seasonal  f loor rate and the proposed adj us tment to the pivo t points based on 
the rol l ing average of histo rical aluminum prices . For this p ivot point  
adj us tment the user s pec i f ies  l ower bounds for the p ivo t po int s , the number of  
years the pivo t s  are init ially  f ixed , and the number  of  years over which the 
ro l l ing average aluminum price is calculated . 

The model output should be viewed with some caution . The model is no t as 
accurate as BPA ' s  more detai led , spec ial i zed model s  in determining some o f  the 
impac ts of the opt ions . Also , any model is  only a s impl i f ication of the 
operations of  the " real world . "  Whi l e  the quantif ication wi thin the model 
imp l ies  that some prec is ion exi s t s , in prac t ice only approximations are 
possib le because of the l imi ts  of both the model s t ruc ture and the qua l i ty of  
the avai lab le data . 

The mode l is a useful tool  for  determining the relat ive changes  caused by the 
d i fferent options . Thus , val id comparisons among the opt ions can be made , but 
the absolute values  of  resul ts should be viewed wi th caution . 

Conc lusions and interp re tat ions based on the model output are , therefo re ,  
supplemented by j udgment ;  resul ts  of  o ther s tudies performed for the des ign of  
the Variab l e  rate ; knowledge of  the OS l s  themse lves gained through BPA ' s  
deal ings with them over the years ; the OS l Options S tudy ; external 
consul tants ; and othe r  sources . ( See Appendix H for more informat ion on the 
s tudies performed f o r  the proposed Variab le  rate des ign . ) 

The model l inks four basi c  modules , which work together  to de termine the 
changes in the region ' s  power supply system and the region ' s  employment caused 
by adopt ion of each of the opt ions . The modules are load forecas t ing , power 
sys tem operat ion and expans ion , rates and f inanc ial planning , and employment 
changes . Figure 7 i l lus t rates how the modules are l inked and what funct ion 
each performs . 

The l oad forecas ting module pro j ec t s  loads for each year o f  the planning 
period . The mos t  deta i l  is provided for the aluminum indus try ,  s ince that  is  
the sector  that  wi l l  be direc t ly affec ted . Bo th sho rt-run and long-run 
operational decis ions are model ed for each of  the region ' s  10  aluminum 
sme l ters based on individual  sme l ter produc tion costs  and o ther factors . 
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Simple econometric  equat ions are used to proj ec t the loads of the nonaluminum 
DS l s  and l oads of the pub l ic and investor-owned uti l i t ies , in order to  
determine how they will  respond to changing rate leve l s . 

The power sys tem expans ion and operat ion , or  resource analys is , module 
e s t imates how many new conservat ion o r  generat ing resources wi l l  be needed in 
each year to mee t  l oad growth , and what the costs  of  those resources wi l l  be . 
I t  also s imulates the operat ion of  the exi s t ing power sys tem to e s t imate the 
cos ts  of  operat ing the sys tem , the amount of  service to ,interrupt ible  DS I 
l oads , and export sales . 

The rates and f inanc ial module predicts  how BPA ' s  rates to each of  its  
cus t omer c lasses ( priori ty f irm , indus trial f irm , nonf i rm energy , and surplus 
f irm ) wi l l  be affec ted by the dif ferent opt ions . The f inanc ial portion o f  the 
model pred,icts  how BPA ' s  cash f low and U . S .  Treasury payments would change . 

And las t l y ,  the employment module predicts  the impac t on four types of  
regional employment :  direct DS I j obs ; j obs that are ind i rec t ly dependent upon 
DSI  j obs and income ; o ther regional manufac turing j obs pos s ibly affec ted by 
changes in BPA ' s  PF rate ; and secondary jobs dependent on those o ther 
manufac turing j obs or  income . 

The model can operate in four dif ferent ways . One mode of  operation is to  
make a s ingle random "draw" of  values each year for each of  three maj o r  
var iables that ref lect  uncertainty : aluminum ingot price , regional uti l i ty 
load growth ,  and availab il i ty of  water for  the operat ion of  the hydrosys tem . 
Such a set  of  random draws cons t i tutes one "game" run . 

A second type of  run is cal led a sens i t ivity run . 
median case one game run . I t  then takes one input 
decreases it by a specif ied amount , and reruns the 
this for each input variable . This a l l ows a check 
model resul ts to  changes in i t s  inputs .  

Here , the model s tarts a 
var iable , increases or 
median case . I t  repeats 
of the "sens itivi ty" of  

The third mode of  operat ion is  cal led the "probab i l is t ic "  run . I t  involves 
pass ing through the model many times , making new random draws of  the key 
variables each t ime . Each such pass is cal led a game . The resul ts  for  a l l  
the games are averaged toge ther t o  f ind the "expec ted value"  o f  the resul ts  
for such a probab i l i s t ic model run . This  type o f  run also gives a pic ture of  
the range of  uncertainty in the resul ts . For example , the output can show 
bo th the expec �ed PF rate , the highes t and lowe s t  PF rate in al l the games , 
and the s tandard deviat i on of  the PF rate . Probab i l is t ic runs us ing 50 games 
were used in the analys is  for  this E I S . Inc reas ing the number o f  games tends 
to enhance the d i f f e rences among opt ions . 

The fourth mode o f  operat ion is  to run again a s ingle game o f  values o f  the 
maj o r  var iab les with the values based on the med ian set of  input values  rather 
than random draws . The med ian run does no t produce the same resul ts as the 
probab i l i s t i c  run , s ince there are nonl inear relat ionships be tween the 
var iables , and does no t il lus t rate the variat ion o f  resul ts  pos s ible . 
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For each a l te rnat ive analyzed , the mode l produced a set  o f  data which was 
subject  to interpretation and environmental analys is . The model outputs o f  
interest  to  the E I S  and the use o f  each are l is ted in Table 1 3 . The Variab le  
rate proposal and the  two al ternat ives described in  sec tions 2 . 2 . 2  and 2 . 2 . 3  
were modeled . Con/Mod al ternat ives were modeled on the bas is  o f  d i fferent 
amounts BPA might o ffer  to pay for DS I conserva t ion ; specifically  3 ,  5 ,  and 
10 mil ls / kWh . Comb inations o f  Variable rate al ternat ives and al ternative 
leve l s  o f  Con/Mod payment were also tes ted with the model to assess cumula t ive 
impacts . The no act ion a l ternative was modeled as the base case in each set 
o f  runs . In add i t ion , a set  o f  runs were made with a l ong-run expected 
aluminum price o f  70i/lb . and , in order to  tes t  impac ts under a scenario of 
l ow aluminum prices , a set o f  runs was made with a long-run aluminum price of 
6 5 i / lb . 

Tab les 14 through 23  summarize by way o f  averages for  the t ime periods 
indicated : ( 1 )  the probab i l ity o f  each plant operating ( i . e . , not being 
c losed ) over 50 games , taking into account random elements of l oad growth , 
a luminum price , and ava i labi l ity o f  water to  operate the hydroe lectric  system ;  
and ( 2 )  the average capac ity factor ( i . e . , proj e cted yearly produc t ion divided 
by annual produc t ion capaci ty )  over the games in which each plant o perates . 
These tables show these data for  both aluminum price scenarios s tudied . The 
principal  inf luence shown among al ternat ives  wi thin any one option , between 
types of o p tions or combinat ions , or between values  for a given case for  the 
two different aluminum prices is in the percent o f  games in whi ch a plant is  
not c l osed . The average capac i ty factors for  games in which the plants are 
o pen are generally qui te high and vary relat ively l i t t le wi thin a period f rom 
al ternat ive to al terna t ive ,  f rom opt ion to option ,  or wi th aluminum price . 

4 . 1 . 2  New Cost  Data 

A late deve lopment  in the Var iable  rate proceedings resul ted in an independent 
review of BPA ' s  sme l te r  produc t ion cos t es t imates . This  review , conducted by 
Resource S t rategies , Inc . ( RS I , 1 986 ) ,  indi cated that the produc t ion cost  
e s t imates used by  BPA were probab ly s omewhat too high , i . e . , actual sme l te r  
short-run var iab le  c o s t s  were somewhat l ower than assumed b y  BPA .  The ac tual  
d i fferences  varied by  sme l ter ,  ranging f rom a low  o f  2 . 2i/ lb . to  a high o f  
5 . 6 i / lb . ,  with an average d i f ference of  4 . 0i / lb . The predominant reason for  
the discrepancies , c i ted in the RSI  report , is the deteriorat ion in  alumina 
markets , and therefore , alumina costs over the pas t year . These relat ive ly 
recent deve lopments  were no t incorporated into BPA cost e s t imates . I t  should 
be no ted that  RS I attributed a higher level of uncertainty to its own 
es t imates of alumina cos ts than any o ther cost  category . 

BPA has dec ided no t to inco rporate the new cos t e s t imates developed by RS I 
into the E I S  analys is . The primary reason relates to the fac t  that  the s ingle  
large s t  source of  cos t diff erence arises f rom the current ly depres sed alumina 
markets . This  is a temporary phenomenon . RS I itself  pro j ects  alumina costs  
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Tabl e 1 3  

DECISION ANALYSIS MODEL OUTPUTS AND TH EIR RELATIONSH I P  TO IMPACTS 

Output Informat i on Suppl i ed 

Rel ati onsh i p to 

Envi ronmental and 

Soc i oeconomi c Impacts 

1 .  Ind i v i dual Al umi num Shows al umi num smel ter operat i on Level of pl ant operat i on 

Smel ter Produc t i on l eve l s  and l i kel i hood of cl osures . affects the amount of 

2 .  

3 .  

4 .  

by Year , percent of 

games c l osed , and 

average capac i ty 

factors when open . 

Total Reg i onal and 

Al umi num Smel ter 

Loads by Year 

Rates by Year 

Other Emp l oyment 

Shows reg i onal and 

smel ter l oads as a 

of t i me .  

Projected rates to 

customer c l asses . 

al umi mll1 

func t i on 

vari ous BPA 

po l l utants d i sc harged 

and , therefore , i ts 

phys i c al env i ronmental 

i mpacts . Pl ant operat i on 

l evel or c l osures affect 

empl oyment and tax 

revenues , and therefore 

resu l t  i n  soci oeconom i c  

i mpacts . 

Used to assess i mpacts as 

a res u l t  of changes i n  

resource operat i ons and 

resource devel opment . 

Used to assess 

env i ronmental and 

soc i oeconomi c i mpacts as 

a resul t of rate changes 

to nonal umi num 

customers . 

Shows expected empl oyment changes Used as i nput to the 

i n  the nona l umi num sectors of the 

Paci fi c Northwest economy as a 

resul t of pri ce el as t i c i ty of 

bus i ness acti v i ty wi th 

e l ectri c i ty pri ce .  
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of rate i mpacts to 

nonal umi num customers . 



to increase in real terms (ne t  o f  inf lation ) over the next ten years . The 
Dec is ion Analys is Model currently is s truc tured to input costs  in real terms . 
Sub s tantial model changes would be required to accurately incorpora te the 
future alumina marke t condi t ions and prices in the mode l . Further , RS I has 
indicated a high degree of uncertainty with respe c t  to bo th current and 
expec ted alumina prices . These c ircums tances do not warrant changes to the 
model ing and cos t assumpt ions . 

One could speculate , based on o ther sens i t ivity analyses , as to  the po tent ial 
impac t on DAM resul ts  of lower produc t ions costs  in the near-term . In 
general , l ower product ion costs  wil l  lead to a higher leve l of sme l ter 
operations a t  any given aluminum price , and subsequent ly higher l oad , 
employment ,  and emi s s ions . Total regional loads would probab ly increase on 
the o rder o f  200 MW in the near-term , unt i l  the l ower ini t ial costs  were 
offset  by the real inc reases through t ime . However , the rank o rder o f  results  
between al ternatives , as wel l  �s  the overal l  conc lus ions regarding resul ts 
would not change . 

4 . 2  ENVIRONMENTAL CJNSEQUENCES OF THE NO ACTION ALTERNATIVE 

The no ac t ion a l ternative , def ined in section 2 . 1 ,  may be viewed as having no 
environmental impac t in i tsel f . However , with no act ion by BPA , o ther forces 
could resul t in a future dif ferent from a s impl e  extens ion o f  the current 
s i tuat ion . 

4 . 2 . 1  Aluminum Sme l ter Ope rat ions and Local Socioeconomic Impac ts  

Table 24 shows for the no  ac t ion al ternat ive average probab i l i t ies  of  
operating , summarized f rom Tab les 1 4  through 23 , for each o f  the region ' s  
aluminum sme l ters , computed f rom the model output at  a long-run expec ted 
aluminum price of 70i/ 1b . As can be seen f rom Tab le  24 , some p lants  have a 
quite high probab i l i ty o f  remaining in o pe rat ion according to the model ( e . g . , 
Inta1co and Alcoa Wenat chee ) while  others have a relat ive l y  l ow probab i l i ty o f  
continuing operat ion . Those i n  the latter c lass are Reynolds at  Troutdale ; 
Alcoa at Vancouver ; and Kaiser at  Mead . Al l model results  for  the Alcoa 
smel ter at Wenat chee are for the port ion of the p lant BPA serves onl y .  These 
resul ts const i tute the mos t  l ikely outcome , a resul t useful for  dec is ionmaking 
and risk assessment , even though no t necessarily  a precise pro j e c t ion of the 
future . For example , s ome plants may c lose  or operate less  than the model 
predicts because o f  fac tors not taken into account  by the model and some 
p lants s imilarly may o pe rate more . In part icular , the mode l pro j ec t s  the 
smel ters a t  The Dal les and Columbia Fal l s  to  bo th o perate in a large maj or i ty 
o f  games at  high capac i ty fac tors in a l l  cases . Such pro j e c tions may no t be 
accurate s ince these p lants  would operate as to l l ing plants and the model may 
no t accurately ref le c t  decis ionmak ing by such p lants . ( To l l ing is the 
convers ion o f  alumina belonging to ano ther into aluminum for a fee . ) 
Secondly , there are indicat ions that neither o f  these sme l ters would be able  
to  operate without a Variab le rate . 

Plant spec i f ic phys ical and soc ioeconomic impacts  o f  c losure and o f  operating 
the 10 sme l ters are described in Chapter 4 . 3  of Appendix A .  
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C l osure o f  an aluminum sme l ter would  reduce the amount of  air po l lutants 
emi t ted into an airshed . P resumab l y ,  this would increase the o pportun i t ies 
for o ther indus trial  deve lopment in an area under prevent ion o f  s igni f icant  
deteriorat ion rules ( P SD ) , al though the actual occurrence o f  such deve lopment 
would be dependent on many o ther s i te-specific  fac tors . At a number o f  the 
s i tes , PSD rules are no t current ly a s ignificant cons traint to moderate 
indus trial development .  Implement ing a proposal or a l ternat ive which would 
keep an aluminum p lant open would bas ically  maintain the s tatus quo with 
respe c t  to opportuni t ies for o ther indus trial deve lopment under PSD rules . I f  
a sme l ter remains o pen , there i s  a pos s ib i l ity that  i t  may expand . Sme l ter 
expans ion would be t reated under PSD rules j us t  as any o ther new indus trial 
development . 

The tables in Appendices C and D show the expec ted quantities o f  air  
po l lutants , was te wat e r ,  and f luoride dis charged as  a water po l lutant on an 
average annual bas is for each o f  the 10 plants if they were to operate at the 
average annual produc t ion leve l s  for FY 1 98 7-1 9 9 1 , FY 1 9 9 2-1996 , and 
FY 1 9 9 7-2000 computed by the model for the no ac t ion al ternative . The 
po l lutant quan t i t ies were computed assuming po l lutant and was te water 
discharges are dire c t ly propo rt ional to plant produc t ion leve l s  and are based 
on Tab les 4 . 1  and 4 . 1 2 of Appendix A ( Table 4 . 1 2 has been correc ted and the 
revised Tab le has been inc luded in this f inal E I S  as Appendix A ) .  

4 . 2 . 2  Resource Operations and Devel opment 

C l osure o r  reduced operat ion o f  sme l ters would no t necessari ly o r  pos i t ive ly 
a l l ow the energy to be used for o ther purposes .  The contrac t demands in the 
respe c tive aluminum companies ' Power Sales Contracts would no t necessari ly 
change , and the companies coul d ,  if  they wished , use that power for p lant 
expans ions or replacements . Howeve r ,  such pos s ib i l i t ies seem remote at this 
t ime cons idering the s tatus o f  the aluminum indus t ry .  

The aluminum companies would l ikely reduce the i r  Power Sales Contrac t 
operat ing demands to the amount needed to maintain operat ions at  the leve l 
the i r  cos ts  and markets  warrant . Three-quarters o f  the power f reed-up by 
reduc t ions in operat ing demand would be f i rm and could , therefore , suppo rt a 
f i rm expor t  sale for such period that BPA could safely forecas t the aluminum 
l oad to remain at those leve l s . 

Loss  o f  a substant ial por t i on of  DS I load could reduce BPA ' s  f lexib i l i ty to 
operate the federal power sys tem s ince DS I load s igni f ican t ly contributes to 
that f lexib i l ity . Currently , BPA has the right to res tric t the DS I load under 
certain cond i tions ( see section 1 . 2 ) ;  these cont rac tual  res triction righ ts 
provide the sys tem reserves . I f , due to DS I load curtai lments ,  the remaining 
to tal DS I load was below the level required to maintain sys tem rel iab i l ity ,  
BPA would have to seek al ternat ive sources o f  sys tem reserves . There fore , BPA 
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TABLE  1 4  

Sme l t e r  Ope ra t i ng Charac t er i s t i cs - Al coa , Vancouver 

Long-Term Al umi num P r i ce = 65t/l b .  Long Term Al umi num Pr i ce = 70g/l b. 
A B C ______ D� ____ _ 

FY Percent  o f  Ave rage Capac i ty Percent o f  Average Capac i ty 
Peri od Games Open Factor When Open ( % )  A x B Games Open Factor When Open (%)  C x P 

I I I 
No Act i on 1 987 - 1 99 1  34 9 1  I 3 1  57 I 73 I 42 

56 
56 

( I ncent i ve Rate ) 1 992 - 1 996 30 87 I 26 63 I 87 I 
1 997 - 2000 26 86 I 22 61 I 91 I 

Var i abl e :  
Revenue 

P roposal 

Load 

Con/Mod : 
3 Mi l l  

5 Mi l l  

1 0  Mi 1 1  

Comb i nat i on s :  
Revenue/3 mi l l  

P roposal /5 m i l l  

Load / l 0  mi l l  

____ L-__________ 4-________________ �I ________ �___ � I 
1 987 - 1 99 1  32 94 30 I 55 I 92 
1 992 - 1 996 27 87 24 I 59 I 87 
1 997 - 2000 24 84 20 I 57 I 88 

� 1  
1 987 - 1 99 1  32 94 30 56 I 95 
1 992 - 1 996 27 85  2 3  62 I 89 
1 997 - 2000 26 85 22 60 I 89 

�--
1 987 - 1 99 1  37 92 34 I 59 I 94 
1 992 - 1 996 33 86 28 I 65 I 89 
1 997 - 2000 28 86 24 I 63 I 89 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 99b 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

....1.-____ ----'-_______ ------' __ .. --.-L... � 
34 9 1  3 1  57 93 
30 87 26 64 88 
28 86 24 63 90 

35  I 92 I 32 57 93 
32 I 85 I 27 64 88 
31 I 87 I 27 63 90 

... 1 L 
37 9 1  34 66 93 
44 84 37 74 86 
43 88 38 76 88 

33  95 3 1  55 93 
29 88 26 59 87 
26 85 22 57 89 

33 94 I 31 57 I 95 
30 86 I 26 64 I 89 
30 86 I 26 63 I 90 

L _L . 
40 91 36 69 94 
46 87 40 80 90 
45 90 41  79 87 

5 1  
5 1  
50 

53 
55 
53 

56 
58 
53 

53  
56 
57 

53 
56 
57 

6 1  
64 
67 

5 1  
5 1  
5 1  

54 
57 
57 

65 
72 
69 
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No Act i on 
( I n cen t i ve Rate ) 

Vari abl e :  
Revenue 

P roposal 

Load 

Con/Mod : 
3 Mi 1 1  

5 Mi l l  

1 0  Mi l l  

Comb i nat i ons : 
Revenue/3 mi l l  

P roposal /5 mi 1 1  

Load/ 1 0 mi 1 1  

TABLE 1 5  

Smel t e r  Operat i ng Character i st i cs - Al c o a ,  Wenatchee 

Long-Term Al umi num P r i ce - 65¢/l b .  Long-Term Al umi num Prjce = 70¢/lb.  
_A __ B C __ --I!D-:--_:---FY Percent of Average Capac i t y Percent of Average Capac i t y 

Per i  od Games Open Factor When Open (%)  A x B Games Open factor jo/heILJ)Den (%) C x 0 
1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

I 
56 93 52 I 87 90 
60 86 50 I 84 86 
60 87 52 I 84 89 

-1--____ --'--_______ """'--__ ._-.1.__ _ __ _ I 53 93 I 49 I 8 1  92 
I 58 88 I 5 1  I 8 1  88 
I 58 88 I 5 1  I 82 89 
� ____ L 1 I 54 96 52 I 87 I 93 
I 60 89 53 I 85 I 89 
I 60 88 53 I 86 I 89 
� L _ _ _ I 
I 72 93 I 67 I 94 92 
I 72 87 I 63 I 93 87 
I 68 88 I 60 I 90 89 
� ___ L __ .. J __ 

58 93 I 54 88 90 
63 85 I 54 86 86 
64 85 I 54 86 88 

I 
59 93 55 88 90 
63 86 54 86 86 
64 85 54 86 88 

59 92 54 88 90 
64 86 55 86 85 
66 85 52 86 87 

53 93 I 50 I 82 93 
60 87 I 52 I 83 88 
59 86 I 51 I 84 89 

__ _ I 1 __ . ___ _ . __ _-----.l 
56 96 I 54 88 93 
61 88 I 53 86 89 
6 1  8 6  I 5 3  8 6  88 

___ 1 __ -----.l 
75 93 70 95 93 
78 86 67 93 88 
74 88 65 90 88 

78 
72 
7 5  

75 
7 1  
73 

81  
76 
77  

87 
8 1  
80 

79 
74 
76 

79 
74 
76 

79 
73 
75 

76 
73 
75 

82 
77  
76 

88 
82 
79 
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TABLE 1 6  

Smel t e r  Operat i ng Cha ra c t e r i s t i c s  - Col umb i a  Fal l s  

Long-Term Al umi num P r i ce = 65¢/l b .  Long-Term Al ymj nym Pri ce = 70¢/l b. 
_A____ B C ____ �p� __ �-

FY Percent of  Ave rage Capac i ty _ Percent o f  Average Capac i t y 
PerioJi_. Games Open ______ Lac1J1LJolh.en� {%LA l( B _. Gam�ililen Fact01'.Jolhen Oll�n.l%) 1: x 0 

I I I 
No Ac t i on 1 987 - 1 99 1  I 55 I 93 I 5 1  I 85 91 77 
( I ncen t i ve Rat e )  1 992 - 1 996 I 60 I 87 I 52 I 82 87 7 1  

1 997 - 2000 I 5 7  I 8 9  I 5 1  I 82 90 74 
L _L. L .  _ I  

Va r i abl e :  1 987 - 1 99 1  52 I 93 I 48 I 78 94 73 
Revenue 1 992 - 1 996 57 I 88 I 50 I 77 89 70 

1 997 - 2000 53 I 89 I 47 I 80 90 72 
_.1 L. . . 1 

P roposal 1 987 - 1 99 1  54 96 I 52 I 84 94 79 
1 992 - 1 996 58 90 I 52 I 80 89 7 1  
1 997 - 2000 56 89 I 50 I 80 90 72 

L _ _  . 1  
Load 1 987 - 1 99 1  72 94 I 68 88 I 93 82 

1 992 - 1 996 70 88 I 62 87 I 89 77 
1 997 - 2000 62 90 I 56 86 I 90 77 

L � 
Con/Mod : 1 987 - 1 99 1  55 93 5 1  85 9 1  77  

3 Mi l l  1 992 - 1 996 60  87 52  82 87 7 1  
1 997 - 2000 57  89 5 1  82  89 73 

5 Mi l l  1 987 - 1 99 1  57 93 53 89 90 80 
1 992 - 1 996 62 86 53 89 86 77 
1 997 - 2000 62 88 55 90 87 78 

10 Mi l l  1 987 - 1 99 1  6 1  92 5 6  9 1  9 0  82 
1 992 - 1 996 69 86 59 9 1  87 79 
1 997 - 2000 69 87 60 92 86 79 

Combi nat i ons : 1 987 - 1 99 1  52 93 I 48 I 79 I 93 74 
Revenue/3 mi l l  1 992 - 1 996 57 88 I 50 I 80 I 89 7 1  

1 997 - 2000 5:{ 89 I 47 I 82 I 9 1  7 1  
L _.L � 

Proposal /5 mi l l  1 987 - 1 99 1  56 96 I 54 I 90 I 93 84 
1 992 - 1 996 6 1  90 I 55 I 8 7  I 9 0  78 
1 997 - 2000 62 88 I 55 I 88 I 90 79 

I I I 
Load / l 0  m i l l  1 987 - 1 99 1  74 94 I 70 I 96 I 93 89 

1 992 - 1 996 7 6  87 I 66 I 9 4  I 8 8  8 3  
1 997 - 2000 7 4  8 8  I 6 5  I 9 1  I 8 8  80 

I I  ...L. 



TABLE  1 7  

Smel t e r  Opera t i ng Charac t e r i s t i cs - I n tal co 

Long-Term Al um i num P r i ce  � 65¢/l b .  Long-Term Al umi num Pri ce = 70¢/l b .  
_A __ B C __ ----"!.D __ _ 

FY Percent o f  Ave rage Capac i t y Percent o f  Ave rage Capac i ty 
Per i od Games Open Factor When Open ( % )  A x B Games Open Factor When Open (%)  C x D 

I I I 
No Act i on 1 987 - 1 99 1  83 92 I 76 94 I 92 I 87 
( I ncen t i ve Rat e )  1 992 - 1 996 8 1  8 8  I 7 1  94 I 88 I 83 

1 997 - 2000 80 91 I 73  92 I 90 I 83 
� ____________ L-________________ �I ________ �_____ l I 

Vari abl e :  1 987 - 1 99 1  80 94 75 95 93 88 
Rev enue 1 992 - 1 996 78 88 69 95 88 84 

1 997 - 2000 78 90 70 93 90 84 

Proposal 1 987 - 1 99 1  82 93 76 94 94 88 
1 992 - 1 996 78 90 70 92 90 83 
1 997 - 2000 78 90 70 92 90 83 

Load 1 987 - 1 99 1  9 1  9 3  8 5  9 6  93  89 
1 992 - 1 996 85 89 76 95 89 85 
1 997 - 2000 83 90 75 92 90 83 

(J\ Con/Mod : 1 987 - 1 99 1  86 I 92 I 79 I 95 92 87 
en 3 Mi  1 1  1 992 - 1 996 82 I 88 I 72 I 96 88 85 

1 997 - 2000 82 I 90 I 74 I 94 90 85 
.. . L__ ___ ... _ __ l______ _ _ _  L 

5 Mi l l  1 987 - 1 99 1  86 9 1  78 95 92 87 
1 992 - 1 996 82 88 72 96 88 85 
1 997 - 2000 82 90 78 94 90 85 

1 0  Mi l l  1 987 - 1 99 1  86 91 78 96 I 92 88 
1 992 - 1 996 84 87 73 96 I 87 84 
1 997 - 2000 84 89 75 94 I 89 84 

L 
Comb'inat i ons : 1 987 - 1 99 1  85 93 79 95 I 93 88 

Revenue/3 m i l l  1 992 - 1 996 8 1  88 7 1  95 I 88 84 
1 997 - 2000 8 1  90 73  9 3  I 9 0  84 

I . _  .... .. ____ _ 

P roposal /5 m i l l  1 987 - 1 99 1  85 94 80 96 94 90 
1 992 - 1 996 7 1  89 6 3  9 5  90 86 
1 997 - 2000 8 1  90 7 3  94 90 85 

Load / 1 0  mi l l  1 987 - 1 99 1  94 92 87 96 94 90 
1 992 - 1 996 90 89 80 94 89 84 
1 997 - 2000 88 89 78 9 1  90 82 



No Act i on 
( I n cen t i ve Rate ) 

Var i abl e :  
Revenue 

P roposal 

Load 

Q'\ Con/Mod : 
'" 3 Mi 1 1  

5 M i  1 1  

1 0  M i  1 1  

Comb i n at i on s :  
Revenue/3 mi l l  

Proposal /5 mi l l  

Load / l 0  m i l l  

TAB L E  1 8  

Smel ter  Ope ra t i ng Chara c te r i s t i cs  - Ka i se r ,  Mead 

Long-Term Al umi num Pr i ce = 65�/l b .  Long-Term Al umj num Prj ce = 70¢/lb .  
A B C  __ ----'0"--_-,-_ 

FY Percen t o f  Average Capac i ty Percent o f  Ave rage Capac i ty 
Per i  od ... Games Open Factor When Open .1.%1 . A x B . Games ODen ---.La.c.lor When_O.p.en (%) C l( ° 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987  - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 9% 
1 997  - 2000 

1 987 - 1 99 1  
F )92 - 1 9% 
1 997  - 2000 

35 I 91 32 59 92 
32 I 85 27 64 87 
27 I 85 23 63 88 

J 
32 I 92 29 57 I 92 
28 I 87 24 62 I 87 
24 I 83 20 60 I 88 

1 __ _  �_. L 
34 I 92 3 1  58 I 95 
28 I 86 24 63 I 89 
26 I 84 22 63 I 88 

.1 L_ 
38 92 35 66 I 94 
36 86 3 1  69 I 89 
29 85 25 68 I 89 

1 __ ... 

35 I 92 I 32 59 I 93  
32 I 86  I 28  64  I 87 
27 I 85 I 23  63 I 89 

.I ... 1 _ 1 __ 
35 92 I 32 59 I 93 
32 86 I 28 64 I 88 
30 85 I 26 65 I 89 

I .  L __ 

37 91 I 34 67 93 
38 85 I 32 72 86 
39 84 I 33 73 88 

_______ L ______ � ________ � ______________ � 
32 I 92 I 29 57 92 
28 I 87 I 24 62 87 
24 I 83 I 20 60 88 

..1......__ .....l. ___ -l--_____ '--______ ---'-
34 92 3 1  58 95 
28 85 24 63 89 
26 83 22 64 89 

40 9 1  36 70 94 
42 85 36 76 88 
42 87 37 76 87 

54 
56 
55 

52 
54 
53 

55 
56 
55 

62 
6 1  
6 1  

55 
56 
56 

55 
56 
58 

62 
62 
64 

52 
54 
53 

55 
56 
57  

66  
67 
66 



TABLE 1 9  

Smel ter  Operat i ng Characte r i s t i cs  - Kai se r ,  Tacoma 

Long-Term Al umi num P r i ce - 65t/l b .  Long-Term Al uminum prjce = 70¢/l b .  
_A __ B C __ -..101.0 __ _ 

FY Percent of Ave rage Capa c i ty Percent of Ave rage Capac i ty 
Peri od Games Open Factor When Open (%) A x B Games Open Factor When Open (%)  C x D 

I I 
No A c t i on 1 987 - 1 99 1  46 9 1  I 42 76 9 1  I 69 
( I ncent i ve Rate ) 1 992 - 1 996 54 85 I 46 78 87 I 68 

1 997  - 2000 52 88 I 46 78 89 I 69 
I I 

Vari abl e :  1 987 - 1 99 1  39 93 36 67 92 62 
Revenue 1 992 - 1 996 44 87 38 70 88 62 

1 997 - 2000 42 88 37 72 89 64 

Proposal 1 987 - 1 99 1  44 94 4 1  74 I 94 70 
1 992 - 1 996 52 88 46 76 I 88 67 
1 997 - 2000 49 88 43 76 I 89 68 

1 
Load 1 987 - 1 99 1  I 53 93 49 I 80 94 7 5  

1 992 - 1 996 I 60 88 53 I 82 88 72 
1 997 - 2000 I 57  88 50 I 81  90 73  

-.J I I 
o Con/Mod : 1 987 - 1 99 1  I 46 9 1  42 I 77 90 69 

3 Mi l l  1 992 - 1 996 I 54 85 46 I 78 86 67 
1 997  - 2000 I 52 88 46 I 78 89 69 

L� .� 
5 Mi l l  1 987 - 1 99 1  46 9 1  42 78 90 70 

1 992 - 1 996 54 85 46 80 87  70 
1 997  - 2000 52 88 46 80 89 7 1  

1 0  Mi l l  1 987 - 1 99 1  49 91 45 80 90 72 
1 992 - 1 996 56 85 48 8 1  86 70 
1 997 - 2000 55 86 47 82 88 72 

Comb i nat i ons : 1 987 - 1 99 1  4 1  9 3  38 I 6 8  I 92 63 
Revenue/3 mi l l  1 992 - 1 996 46 87  40 I 72 I 87  63 

1 997  - 2000 43 87 37 I 73 I 89 65 
I L __ .. _____ .. __ 

Proposal /5 m i l l  1 987 - 1 99 1  45 94 42 74 94 70 
1 992 - 1 996 52 88 46 76 88 63 
1 997 - 2000 49 88 43 76 89 65 

Load / l 0  mi l l  1 987 - 1 99 1  56 93 I 52 I 8 1  94 70 
1 992 - 1 996 6 1  87 I 5 3  I 8 4  8 8  7 4  
1 997 - 2000 57 88 I 50 I 82 88 72 

L _ _L ___ _ __ --'--__ 



TABLE 20 

Sme l ter  Operat i ng Charac t e r i s t i cs  - Commonweal th 

Long-Te rm Al umi num Pr i ce = 65¢/l b .  Long-Term Alumj nym pri ce = 70¢/l b . 
_A____ B C D 

FY Percent o f  Ave rage Capac i ty Percent o f  Average Capac i ty 
Pe r i od Games Open Factor When Open (%) A x B Games Open Factor When ODen (%L L_x 0 

I 
No A c t i on 1 987 - 1 99 1  49 93 46 75  I 92 69 
( Incen t i ve Rate ) 1 992 - 1 996 50 87 44 74 I 87  64 

1 997 - 2000 48 89 43 73 I 9 1  66 
- -- � 

Vari abl e :  1 987 - 1 99 1  I 47 92 43 71  I 92 65 
Revenue 1 992 - 1 996 I 47  88 41  70 I 90 63 

1 997 - 2000 I 45 89 40 70  I 91 64 
L _ _  � 

P roposal 1 987 - 1 99 1  47 I 95 I 45 7 3  94 69 
1 992 - 1 996 48 I 89 I 43 73 90 66 
1 997 - 2000 46 I 89 I 4 1  73  9 1  66 

_ �  1_ 
Load 1 987 - 1 99 1  52 94 49 84 93 78 

1 992 - 1 996 54 87 47 81 89 72 
-.J 1 997 - 2000 52 90 47 77 92 7 1  

Con/Mod : 1 987 - 1 99 1  49 93 46 75  92 69 
3 Mi l l  1 992 - 1 996 50 86 43 74 87  64 

1 997 - 2000 49 89 44 73 9 1  66 

5 M i l l  1 987 - 1 99 1  49 93 46 75  92 69 
1 992 - 1 996 50 86 43 74 87  64 
1 997 - 2000 50 88 44 73  90 66 

1 0  M i l l  1 987 - 1 99 1  52 93 48 80 92 7 4  
1 992 - 1 996 57 86 49 81 87  7 1  
1 997 - 2000 55 88 48 82 89  73 

Comb i na t i ons : 1 987 - 1 99 1  48 I 94 I 45 I 7 1  I 93 66 
Revenue/3 m i l l  1 992 - 1 996 47 I 87 I 41 I 70  I 89 62 

1 997 - 2000 43 I 89 I 38 I 70  I 9 1  64 
J �  _ _  L_ _ _� ___ _ 

P roposal /5 m i  1 1  1 987 - 1 99 1  48 I 95 I 46 74 95  70 
1 992 - 1 996 47 I 88 I 41  74 90 67 
1 997 - 2000 47 I 89 I 42 75 91 6i 

_1 � 
Load / 1 0  mi l l  1 987 - 1 99 1  55 94 I 52 92 I 93 I 86 

1 992 - 1 996 63 87 I 55 90 I 89 I 80 
1 997 - 2000 60 89 I 53  87  I 89 I 77 

I . -----.l _ ____ _ ___ -.l 
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TAB L E  2 1  

Smel t e r  Operat i ng Charac te r i s t i c s  - Ma r t i n-Ma r i e t ta , The Dal l es 

LQng-Term Al uminum P r i ce = 65¢/l b .  LQng-Term Al umjnum Pri ce = 70¢/l b .  
_A ___ B C __ .---Io!D�_,..--

FY Percent Q f  Ave rage Capac i ty Percent Q f  Average Capac i t y 
Peri od Games Open Factor When Open ( %) A x B Games Open Factor When Open (%) C 

I I I I 
No Ac t i on 1 987 - 1 99 1  53 94 I 50 I 83 I 93 I 
( I ncent i ve Rate ) 1 992 - 1 996 57 89 I 51  I 81  I 89 I 

Vari abl e :  
Revenue 

P roposal 

Load 

Con/Mod : 
3 Mi 1 1  

5 Mi l l  

1 0  M i l l  

Comb i nat i on s :  
Revenue/3 mi l l  

P roposal /5 m i l l  

Load/ 1 0  m i l l  

1 997 - 2000 55 91 I 50 I 79 I 92 I 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 <)92 - 1 996 
1 997 - ZOOO 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987  - 1 99 1  
1 992 - 1 996 
1 997 - ZOOO 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 <)9 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997  - ZOOO 

__ -L _______ � ___________ �I ____ �_ L_ I 
50 94 47 I 76 I 95 
53 90 48 I 76 I 90 
5 1  9 1  4 6  I 7 5  I 92 

. �__ L 
50 96 I 48 I 82 95 
56 90 I 50 I 80 9 1  
53 91 I 48 I 77 92 

L ____ ��_ I_____ _L 
63 95 I 60 I 87 I 94 
6 1  8 9  I 54 I 83 I 90 
56 91 I 51 I 78 I 93 

L�_ ...L L 
53 94 50 83 93 
57 89 51 81 89 
56 91 5 1  79 92 

53 94 I 50 I 88 I 93 
57 89 I 51  I 86 I 89 
57  90 I 5 1  I 86  I 9 1  

1 __ i L _ _  I 
57  94 54  88  93  
63 89 56 86 89 
64 90 58 86 90 

50 94 47 I 77  95 
53 90 47 I 78 90 
5 1  9 1  4 6  I 77  93 

L___ �___ -----.l 
5 1  I 96 I 49 88 95 
56 I 9 1  I 5 1  86 9 1  
5 5  I 9 0  I 5 0  86 9 1  

i_ l  _____ � __________ � ______________ � 
64 95 6 1  I 95 I 95 I 
69 89 6 1  I 93 I 90 I 
67 9 1  6 1  I 90 I 9 1  I 

L __ ._ .. �_ ... _ I�____ _ ... 1 

x D 

77  
72  
73 

72 
68 
69 

78 
73 
7 1  

82 
75 
73 

77  
72  
73  

82 
77  
78  

82  
77  
77  

73  
70 
72 

84 
78 
78 

90 
84 
82 



-.l 
..J 

No Ac t i on 
( Incen t i ve Rate ) 

Vari abl e :  
Revenue 

Proposal 

Load 

C on/Mod : 
3 Mi l l  

5 M i l l  

1 0.  M i  1 1  

C omb i nat i ons : 
Revenue/3 mi 1 1  

Proposa 1 /5 m i  1 1  

Load / l o.  mi l l  

TABLE  22 

Smel ter  Ope ra t i ng Chara c te r i s t i cs  - Reynol d s ,  Longv i ew 

Long-Term Al umi num Pr i ce = 65¢/l b .  Long-Term Al umjnum Pr i ce = 7o.g/l b .  
_A__ B C __ --'0"'-__ _ 

FY Percent o f  Ave rage Capac i ty Pe rcent o f  Ave rage Capac i ty 
Perirul � �_ �c!.J:!L WhJ;fl Ope�L%) Ali B Gamas Onen __ FactClr When ODen (%) C x 0 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 17 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2Qo.o. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 20.0.0. 

I I I 
46 I 90. I 44 I 77 89 
54 I 83  I 45 I 78 85  

I 5 1  I 87 I 44 I 78 88 
I �_ �_ ��_�._� __ I � 

4 1  I 92 38 I 67 I 92 
46 I 86 40. I 70. I 87 

I 43  I 85 I 37 I 72 I 88 
L __ � __ ��_ �_��L _L 1_ 

45 93 42 74 93 
52 87 45 76 87 
49 87 43 76 88 

53 I 93 49 �Q 93 
60. I 87 52 u! 87 
57 I 87 50. 8 1  89 

L 
46 90. 4 1  77 89 
54 83 45 78 85  
52  87 45 78  88  

48  I 9 1  44 I 79 I 89  
56  I 84 47 I 80. I 85  
54  I 86 46 I 80. I 89  

L _� I �� 
50. I 90. I 45 80. I 89 I 
56 I 84 I 47 8 1  I 85 I 
55 I 85 I 47 I 82 I 8 7  I 

L �l � ���� � 
42 92 I 39 68 92 
48 86 I 4 1  72 87 
46 86 I 40. 7 3  87 

� ----�------ --�--------------� 

69 
66 
69 

62 
6 1  
63 

69 
66 
67 

74 
7 1  
72 

69 
66 
69 

70. 
68 
7 1  

7 1  
69 
7 1  

63 
63 
64 

47 I 94 44 75 93 70. 
54 I 87 47 76 88 67 
51 I 86 44 76 88 67 

�-- �-� ___ --l. ___ --L _____ -L-_______ ....l-_ 

56 I 92 52 90. 92 85  
6 1  I 86 53 88  88 77  
57 I 87 50. 87  87 76 

L_ _�_� _� __ � _ _L_ ___ _1_.. _____ L_ _____ �____..l�_ 
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No Act i on 
( I n c en t i ve Rate ) 

Vari abl e :  
Revenue 

P roposa 1 

Load 

Con/Mod : 
3 Mi l l  

5 Mi l l  

1 0  Mi  1 1  

Combi nat i on s :  
Revenue/3 mi l l  

P roposal /5 m i  1 1  

Load / 1 0  m i l l  

TABLE 23 

Smel t e r  Operat i ng Charac t e ri s t i c s  - Reynol ds , T routdal e 

Long-Term Al umi num Pri ce = 65¢/l b .  Long-Term Al umi num Pri ce = 70¢/lb .  
A B C __ ---"'p� __ 

FY Percent o f  Average Capac i ty Percent o f  Ave rage Capaci ty 
Peri od Games Open Factor When Open (%) A x B Games Open Factor When Open (%)  C x P 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997  - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

1 987 - 1 99 1  
1 992 - 1 996 
1 997 - 2000 

I I I I 
22 9 1  I 20 I 44 I 9 1  I 
1 9  88 I 1 7  I 44 I 85 I 
1 5  88 I 1 3  I 42 I 87 I 

__ -,-1 _ L L 1 
1 8  7 1  1 6  I 4 2  I 9 1  
1 9  88 1 7  I 4 1  I 85 
1 4  88 1 2  I 3 7  I 87 

-'--____ ----'----_______ --'-_. __ .----.L_ L 
I 22 I 93 I 2 1  43 93 
I 20 I 89 I 18 4 1  87 
I 16 I 88 I 14 39 87 
I _ .--.l L. 

23 I 92  I 2 1  45 93 
20 I 88 I 18  46 87 
16 I 88 I 14 4 1  87 

.� 1 -
22 I 9 1  I 20 I 44 I 9 1  
1 9 I 88 I 1 7 I 44 I 86 
1 5  I 88 I 1 3  I 42 I 87 

__ 1 _L. .L__ . _ ..L 
24 9 1  I 22 45 I 92 
20 88 I 1 8  47 I 85 
1 7  8 1  I 1 4  47 I 85 

L_ __..L 
25 91 I 23 I 47 I 9 1  
28 84 I 24 I 56 I 85 
26 84 I 22 I 55 I 85 

L_ L __ 1... 
1 8  7 1  I 1 6  42 9 1  
1 9  88 I 1 7  3 1  85 
1 4  88 I 1 2  3 7  87 

. _.....L. 
24 94 I 23 45 93 
2 1  8 9  I 1 9  4 4  88 
1 8  8 7  I 1 6  44 86 

. - � 
26 93 I 24 I 49 I 92 I 
29 85 I 25 I 59 I 86 I 
26 86 I 22 I 59 I 87 I 

L_ L_  _ -----.L .... ___ .. J 

40 
37 
37 

38 
35 
32 

42 
36 
34 

42 
40 
36 

40 
38 
37 

4 1  
40 
40 

43 
48 
47 

38 
26 
32 

42 
39 
38 

45 
5 1  
5 1  



Alcoa . Vancouver 
Alcoa . Wenatchee 
Columb ia Fal l s  
Inta1co 
Kaiser . Mead 
Kaiser . Tacoma 
Conunonwea1 th 
Mart in-Marie t t a .  The Dal les  
Reyno lds . Longview 
Reynolds . Troutdale 

Tabl e  24 

PERCENT OF GAMES OPEN 

No Act ion Alternat ive - 70¢/ lb . 
FY 198 7-1 9 9 1  FY 1 99 2-1996  FY 1 9 9 7-2000 

5 7  6 3  6 1  
8 7  84 84 
85 82  82  
94 94 9 2  
5 9  64 6 3  
76 78 78 
75  74 7 3  
8 3  8 1  7 9  
7 7  78 78 
44 44 42 

may forego the revenues f rom the freed-up energy and ins tead ho ld  some of the 
f reed-up power for reserve purposes . Future resource dec i s ions could be 
inf luenced by BPA ' s  reserve requirements  being me t more by generat ing uni ts 
and less by DS I res tric t ion rights . 

In add i t ion . the DS I s ' extreme ly high load fac tor ( usually  a cons tant l oad 
over a 24-hour period ) al lows BPA to more eas i ly mee t  minimum river f lows 
during ut i l i ty l ight load hours . to provide for  interregional energy 
exchanges . and to more e f f ic iently o perate regional base 10ad thermal 
fac i l i t ies . Loss  o f  DSI  load could [dean minimum f low cons traints would be met 
more frequen t ly through spil l ,  and future energy exchanges might be less  
feasible o r  economical . Minimum f lows could also  occur a greater percentage 
of the t ime . 

Finally .  serving the DSIs ' f irs t quart i le through a comb inat ion o f  nonf irm 
energy , if  avai lab le . and borrowed " f i rm energy" f rom the future a l lows f o r  
higher ut i l i za t ion o f  the hydrosys tem ' s  power capab i l i ty and maintains BPA ' s  
operating f lexib i l i ty .  By borrowing energy from the future to serve the DS I s ' 
f irs t quart i le . BPA draws the reservo ir leve l s  below what would be required to 
mee t  future D S I  f irm load . By re leas ing water early , the addi t ional drawdown 
serves as an extra pro tect ion agains t pos s ible  f looding downs tream and the 
poss ib i l i ty of spi l l ing large amounts of water in the spring . De l ivery o f  
this energy does not endanger  service t o  o ther future f i rm loads s ince the 
DSIs  mus t repay this energy if  s treamf 10ws prove to be insuff ic ient to ref i l l  
the reservo irs . 

BPA may be abl e  to nego t iate export sales for  a maj or i ty o f  f i rm energy made 
avai lab le by c losure o r  reduced o perat ion o f  aluminum sme l ters unt i l  such t ime 
as that energy is needed to meet  regional f irm l oads includ ing aluminum 
sme l ter loads if marke t condi t ions warrant . Marke t ing arrangements would 

75  



largely de termine the shape o f  f i rm export sales on an annua l , monthly , and 
hourly bas i s  and the shape would l ikely differ  f rom that curren t ly del ivered 
to the DSls . The DSI  f i rm load is  typical ly rather f la t  on a monthly and 
hourly bas i s . Export f irm sales would probably have more shaping assoc iated 
with them . Greater amounts of  energy would probably be sold  in the fal l  when 
nonf i rm energy is general ly less  abundant and intertie l oading is currently  
l ower than during o ther t imes o f  the year . Also , i t  is expec ted that more of  
this  energy would be s o l d  during heavy load hours because of  the  more 
favorabl e  market c ond i t ions at that  t ime . Overal l ,  this could resul t in a 
change in river f l ows , part i cularly on an hourly basis . Higher f l ows would be 
expec ted during heavy l oad hours with c orresponding lower f l ows during the 
l ight load hours . 

Eventua l ly ,  f i rm power no l onger used by the aluminum indust ry could be used 
to serve nona1uminum l oad growth as the region moves toward a load / resource 
balance , a l though the conf idence with which the region could do this would be 
dependent on whether capaci ty c lo sures would be permanent o r  not ,  and on what 
prospects  the aluminum companies seem to have for uti l i z ing surplus contrac t 
demand . New resources or conservat ion o therwise required to mee t  l oad growth 
may be pos tponed . The region could avoid the environmental impac ts  of these 
resources during the period in which the equiva lent aluminum sme l ter load 
could be used to serve regional l oad growth . 

The nonf irm power made availab l e  could be used in the near term to increase 
displacement of  o i l -f ired , gas-f ired , coal-fired , and nuc lear genera tion . I t  
also could b e  used t o  provide more service t o  o ther l imi ted Northwe s t  nonfirm 
energy markets , such as the uti l i t ies tha t  may buy nonf irm energy under BPA ' s  
po l icy for nonfirm energy to loads wi th al ternate fue l  capab i l i ty . 

Because surplus f irm sales general l y  return more revenues than nonf irm sales , 
BPA and the region may market less  nonf irm energy over the intertie  to al low 
for increased f irm sales when total market or intertie capac i ty l imits  the 
amount of energy which can be s o l d .  This may resul t i n  an inab i l ity to market 
a l l  or  a port ion o f  the t otal energy made avai lab le by aluminum sme l ter  load 
reduc t ions . Increased spi l l  on the sys tem could occur under these 
condi t ions . The ac tual  amount o f  s pi l l resul t ing f rom aluminum sme l ter l oad 
reduct ions would depend upon the amount of  the l oad reduc t ion , water 
conditions , the s ta tus of  intertie expans ions , and market cons iderat ions . I t  
i s  expec ted that  in many years mos t  o f  the add i tional amount o f  energy 
predicted to be ava i lab le could be marke ted wi th minimal impacts  on sys tem 
spi l l . The poss ib i l ity remains , however ,  that  in s ome s i tuat ions greater 
system spi l l  would resul t from aluminum sme l ter load reduc t ions , part icularly 
in high water years . 

Spi l l  in the right quan t i t ies and a t  the right t imes of  year is  impor tant to  
downs tream migrat ing j uvenile  salmon and s tee 1head in the Columb ia River and 
i t s  tributaries . Spi l l  is provided at  dams wi thout adequate bypass fac i l i t ies  
during downstream migration to carry the j uven i l e  f ish over  the dams and 
thereby reduce the mortal ity that occurs when f ish pass through the turb ines . 
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Too much s p i l l ,  however , causes nitrogen supersaturat ion o f  the water , which 
is  also fatal to f ish . There are es tab l ished p rograms and cons t raints to  
provide s p i l l  at  dams without adequate bypass sys tems during downs tream 
migrat ion . Provis ion o f  the Water Budge t ,  a hydrosys tem p l anning cons traint 
to provide f low for  downs tream ,  springt ime migrat ing salmon , would no t be 
affec ted . However ,  at  o ther t imes the lower sme l ter l oads could accelerate 
ref i l l  of reservoirs  and thereby reduce f lows for a period . Thi s  could 
adversely affect  species of f ish that  migrate downstream at t imes when Water 
Budge t f lows are no t a cons traint . 

An increase in spr1 1 resu l t ing from losses o f  aluminum sme l ter load would on 
balance be bene f i c ial to f is h .  Any add i t ional s p i l l over that provided by 
spil l  programs would carry more downs tream migrat ing f i sh over a dam rather 
than through the turb ines . In some cond i t ions , ni t rogen supersaturat ion does 
become a problem.  This occurs during periods o f  high f low in 8 percent o f  
water years that  are above average , and when reservoirs  mus t b e  lowered 
quickly for f lood contro l . Nitrogen supersaturat ion is  mit igated part ially  by 
rout ing water through turbines at dams having des igns tending to produce high 
leve ls  o f  nitrogen supersaturat ion when spi l l ing ; by shifting generat ion among 
dams to reduce high leve ls  o f  s p i l l  at any one ; and by spi l l ing more at dams 
fur ther downs tream to reduce the cumulat ive e f f e c t  o f  ni trogen supersaturat ion 
on water qua l i t y .  Nevertheless , any increase in s p i l l  could increase the 
f requency and severity of nitrogen supersaturat ion . 

I f  energy f reed-up because o f  c l osure or  reduced operat ion o f  an aluminum 
sme l ter were used to displace coal and /or nuc lear generat ion , the operational 
impac ts o f  these resources would be reduced overal l ,  and el iminated ent irely 
for a time for the s pec i f i c  plants  displaced . Changes in operat ional impac ts 
for generic  nuc lear and coal plants and for combus t ion turbines are shown in 
Appendix E .  Sma l l  hydro operat ion would be unaffec ted by c losure o f  aluminum 
smel ters s ince they usually  are no t scheduled ; they operate as s treamf 10ws 
dictate . 

4 . 2 . 3  Regional Soc ioeconomic Impac ts  

C l osure or  reduced operat ion o f  some or  a l l  o f  the sme l ters could resul t in  a 
signi f icant loss  o f  revenues to BPA . The magni tude o f  this revenue reduc t ion 
would depend on BPA ' s  ab i l i ty to marke t the displaced power at rate leve l s  
greater than or  equivalent t o  those paid b y  the OS I s . A s ignif icant revenue 
reduc t ion would require an overa l l  who lesale power rate increase in order for 
BPA to recover its  costs  and cont inue t imely payments  to the U . S .  Treasury . 
An overa l l  rate increase would increase costs  to  the remaining OS Is  and to 
uti l i ties purchas ing who lesale power f rom BPA . Therefore , c losure or reduced 
operat ion of some a l uminum sme l ters could ult imate ly have impac ts on retai l 
indus trial , commercial , and res ident ial consumers . Certain factors at the 
retail level , however , would mi t igate the effects  of such a who lesale rate 
increase to some extent ( see the discuss ion in sec t ion 4 . 3 . 3 ) .  

As discussed in sec t ion 3 . 2 . 3 ,  four maj o r  non-OS I consumer sectors are 
affected by BPA ac t ions . Po ten t ial impac t to  mos t  re tai l  indus trial and 
agricul tural consumers i s  not expected to be great s ince the price o f  
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elec tricity is  a much less s ignificant factor relative to product demand and 
dome s t ic and fore ign compet i t ion in determining o perating l evel s  for mos t  of  
the region ' s  indus tries . For  mos t  commerc ial f irms , impac ts relate  to the 
overa l l  hea l th of  the bas ic indus tries in the i r  commun i t ies , rather than 
direc t ly to electri c i ty price . If these bas ic indus tries shut down or cut 
back product ion , commercial consumer markets could be adversely impac ted . 
Res ident ial consumers could also be impac ted , particularly l ow-income 
consumers whose cos t of energy can be as high as 36 percent o f  the i r  to tal 
budget .  The model did not compute changes in emp10ymen t , resu1 t ing f rom 
changes in consumers ' d isposab l e  income or from changes to reta i l  activity , 
but these effects  are l ikely to be marginal at bes t .  

The employment impacts of sme l ter  c losures o r  reduced operat ion would tend to 
be concen t rated in immediate areas surrounding the affec ted aluminum plants . 
However ,  there would be some res idual ef fects  to  regional employment .  Certain 
regional bus inesses tha t  supply goods and services to the aluminum sme l ters 
would face a reduc t ion in demand for the i r  produc ts , thus po tent ial ly 
result ing in employee layoffs . Addi t iona l ly ,  operat ing level s  of some energy 
intens ive indus tries purchas ing power f rom retail  uti l i t ies could be adversely 
affec ted if lost revenues to BPA from aluminum p lant c losures or reduced 
operat ions u l t imat e ly resul ts  in s ignif icant rate increases at the retail  
leve l .  Decreased operat ing level s  for  retail  indus trial consumers could 
result in add i t ional layoffs . Fina l ly ,  who lesale rate increases resu l t ing 
from aluminum p lant c lo sures could discourage s ome new indus tries f rom 
locating in the Pac i f i c  Northwes t .  This would be more o f  a factor for those  
e lectrical energy intens ive indus tries for  whom rate leve l and long-term rate 
s tab i l i ty are important . 

4 . 2 . 4  Sens i t ivity Analys is o f  the No Ac t ion Al terna tive Under 
A Scenario of Low Future Aluminum P rices 

The probab i l i ty o f  any given aluminum price scenario is speculat ive . Many of  
the forecas ts  availab l e  to BPA indicate a l ong-run expec ted price  of 70i/ 1b . 
A scenario of  65i/ lb . was analyzed to de termine po tential impacts under 
adverse aluminum prices and also to tes t the proposal and al ternat ives in 
terms of  mit igat ing the effec ts  of  pos s ib l e  future l ow aluminum prices . 

4 . 2 . 4 . 1  Aluminum Sme l ter Ope rat ions 

Table  25 summarizes probab i l i t ies of sme l ters operat ing under the no ac t ion 
alternat ive by �eans of averages for certain periods calculated from the model 
output for a l ong-run expec ted aluminum price o f  6 5i / lb . Comparison with 
Tab le 24 for a long-run expec ted aluminum price o f  70i/ lb . shows the maj o r  
impac t future aluminum prices could have o n  the viab i l i ty o f  the region ' s  
aluminum indus try .  At a l ong-run expec ted aluminum price o f  65 i / lb . per 
pound , a l l  the region ' s  sme l ters are s igni f ican t ly worse o f f . S ince BPA has 
minimal , if any , inf luence over aluminum price , this is no t rea l ly an impac t 
of the no act ion al ternat ive ; i t  is a result  o f  external fac tors . 
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Alcoa , Vancouver 
Alcoa , Wenatchee 
Columbia Fal l s  
Inta1co 
Kaiser , Mead 
Kaise r ,  Tacoma 
Commonweal th 
Mart in-Marie t ta ,  The Dal les  
Reyno lds , Longview 
Reyno lds , Troutdale 

Table 25 

P ERCENT OF GAMES OPEN 

No Ac t ion Al ternat ive - 6 5 i / 1b . 
FY 1 98 7-1991  FY  1 9 9 2-1996  FY 1 9 9 7-2000 

34 30 26 
56  60  60  
55 60  5 7  
8 3  81  80  
35 3 2  2 7  
46 54 5 2  
4 9  5 0  48 
5 3  5 7  5 5  
46 54 5 1  
2 2  1 9  1 5  

I f  future aluminum prices turned out to  b e  l o w ,  it  appears f rom the mode l 
resul ts  that add i t ional sme l ters  l ikely would c lose , and o thers would reduce 
operat ions compared to a case in which long-run aluminum prices turn out to be 
highe r .  Impacts  of  smel ter  c lo sures and/or o f  operat ions at  capac i ty are 
d iscussed in Chapter 4 of Appendix A .  Append ices C and D show the. expec ted 
quantities  of air and water po l lutants generated by the sme l ters calculated 
f rom the model output for the no ac tion al ternat ive at bo th future long-run 
aluminum prices . 

4 . 2 . 4 . 2  Resource Operat ions and Development 

Addit ional aluminum sme l ter c losures or  reduced operat ions , compared to what  
is  l ikely to occur under the no  ac t ion al ternative if higher aluminum prices 
mater ia l ize ove r  the future general ly would  have the same ef fec ts  on resource 
o pe rat ions and development as described in sect ion 4 . 2 . 2 . With an increased 
p robab i l i ty of more sme l ter c l osures and greater reduct ions in produc t ion , 
however , the effects  would be made greater . The low aluminum price scenario 
is  predicted by the model to resul t in yearly reduc t ions in to tal generat ion 
averaging about 400 average annual MW when compared to the higher aluminum 
price case for  the no ac t ion a l ternative ( see Table  26,) . Much of this 
difference is  in secondary hydro generation . These  dif ferences are func tions 
of secondary energy market ac t ivi ty , yearly water cond i t ions , load growth , and 
o ther factors in add i t ion to size  o f  the No rthwe s t  aluminum smel ter load . 
Wi th more surplus energy to marke t as a resul t of  more sme l ter c losures or  
reduced operat ion , the l ikel ihood of  be ing ab le to  market a l l  the energy that  
becomes  availab l e  to o ther purchasers is  les s . Thus , impac ts  on  fish  from 
increased s pi l l  become more probab l e . 
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With more Northwest  aluminum sme l te r  c losures , new resources o r  conservat ion 
otherwise required to mee t  load growth could be postponed l onger ,  and greater 
displacement o f  o il-f i red , gas-f i red , coal-f i red , and nucl ear generat ion could 
be made in the near term .  

!J 

FY 
FY 
FY 

Tabl e  26 

AVERAGE TOTAL LOADS : NO ACTION ALTERNATIVE 
(Ave . Annual MW) 

Period 6 5 i / 1b . !J 70i/1b . !J 

1 98 7-1 9 9 1  20 , 999  21 , 360 
1 992-1 996 21 , 6 92 22 , 045 
1 9 9 7-2000 2 2 , 8 9 1  2 3 , 35 1  

Long-run aluminum price . 

4 . 2 . 4 . 3  Regional Soc ioeconomic Impacts 

Tables 27 and 28 compare BPA rates and empl oyment for the no ac t ion 
al ternative at both l ong-run aluminum prices . BPA rates are adversely 
affected in the near term and genera l ly bene f i t  later with the l ower aluminum 
price . Employment effects  o f  a lowe r  aluminum price are adverse in bo th the 
aluminum and nona1uminum sec tors unt il  later in the study period when 
nona1uminum empl oyment appears to recover . 

Low aluminum prices in comb inat ion with the no ac t ion a l ternative , resu l t ing 
in more p lant closures or reduced operat ions than if higher aluminum prices 
material ize , could resul t in greater leve l s  o f  adverse regional soc ioeconomic 
impac ts  than described in 4 . 2 . 3 .  

4 . 2 . 5  Sens i t ivi ty of  the No Ac tion Alternat ive to Poten t ial  
Aluminum Sme l te r  Closures 

The probab i l is t i c  analys is  desc ribed and used genera l ly in this Chap ter of the 
f inal E IS subsumes a l l  games , inc luding those where sme l ters are completely  
c l osed , and reports one resul t for  that year . I f  one s imply exc luded some 
plants f rom the model and reran i t  ( us ing the same random selec t ion o f  
variables f o r  each game and year ) ,  the resul ts would appear d i f ferent because 
loads , revenues , cos t s , and o ther factors within the model would be dif ferent 
and would affect each o ther somewhat dif ferent ly . BPA bel ieves , and the mode l 
results indicate , that even at  70i/1b . some plant c losures may take p lace 
under no act ion . Therefore , for purposes of  this EIS , BPA conducted a 
sens i t ivity analys is  for  the Variab le rate proposal and a l ternat ives to 
examine the impacts if  permanent c losure of  the two p lants mos t  at risk  
occurred under a scenario o f  a 70i/1b . l ong-run aluminum price . In this 
analys is , these plants  would remain c l osed i rrespect ive of  aluminum prices in 
the mode l . 
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Tab le 2 7  

PROJECTED BPA POWER RATES B Y  CUSTOMER CLASS : 
NO ACTION ALTERNATIVE AT TWO POTENTIAL LONG-RUN ALUMINUM' PRICES 1 /  

Year/Cus tome r  Class At 65i/lb . Aluminum At 70i / lb . Aluminum 
(mil l s /kWh ) (mi l l s /kWh ) 

FY 1 9BB : 
Priori ty Firm 1 7 . 7 1 7 . 4  
Indus t rial Firm S tandard 1 9 . 4  1 9 . 5  
Ave . Aluminum DSI  Revenue 2:/ l B . B  lB . B  
New Resource Firm 20 . 7  20 . 3  

FY 1 990 : 
Prio ri ty Firm 20 . 4  1 9 . 9  
Indus t rial Firm S tandard l B . B  lB . 5  
Ave . Aluminum DS I Re" enue 2/ lB . O  1 7 . 9  
New Resource Firm 23 . 6  23 . 0  

FY 1 9 9 5 : 
Prio ri ty Firm 1 9 . 4  1 9 . 6  
Indus t rial Firm S tandard 1 7 . 7 lB . O  
Ave . Aluminum DS I Revenue 2/ 1 7 . 7 1 7 . 7 
New Resource Firm 2 7  . 5  2B . 4  

FY 2000 : 
Priori ty Firm 1 9 . 1 1 9 . 6  
Indus t rial Firm S tandard 1 7 . 4  1 7 . 9  
Ave . Aluminum DS I Revenue 2/ 1 7 . 0  1 7 . 3  
New Resource Firm 32 . 6  34 . 0  

1/ E s t imates o f  abso lute rate leve l s  should be viewed with caut ion . The 
purpose of this table  is to show the general inf luence on BPA rate changes 
of  aluminum price . 

2:/ Indus t rial Firm S tandard rate adj us ted f o r  the effect  of  incent ive rates 
impl emented in the mode l under the no ac t ion al ternat ive . 
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Table 28 

PROJECTED AVERAGE ANNUAL EMPLOYMENT : 
NO ACTION ALTERNATIVE AT TWO POTENTIAL LONG-RUN ALUMINUM PRICES 1/ 

Period/Sector  

FY 1 98 7  - FY 1 9 9 1 : 
Aluminum DS Is 
O ther Employment 
Total Employment 

FY 1 9 9 2  - FY 1 996 : 
Aluminum DSI s  
O ther Employment 
Total Employment 

FY 1 9 9 7  - FY 2000 : 
Alum inum DS I s  
Other Employment 
Total Employment 

At 65i/1b .  Aluminum 

3 , 390 
3 , 6 59 , 75 2  
3 , 66 3 , 142 

3 , 190 
3 , 9 75 , 740 
3 , 9 78 , 930 

3 , 095  
4 , 294 , 86 5  
4 , 29 7 , 960 

At 70i / 1b . Aluminum 

5 , 0 9 1  
3 , 6 59 , 942 
3 , 66 5 , 0 3 3  

4 , 749 
3 , 9 75 , 6 3 3  
3 , 980 , 382  

4 , 808 
4 , 294 , 56 3  
4 , 299 , 3 7 1  

BPA bel ieves that among the plants mos t  in j eopardy o f  being o r  remaining 
c l osed in the near future under the no ac t ion al ternat ive are : 

( 1 )  The Dal les s ince i t  is  now closed . S igni f icant hurdles need to 
be overcome by the inves tors seeking to reopen the p lant . In 
par ticular , the inves tors have indicated that ins t itut ion of  a 
Var iab le  rate is a requirement for  res tart ing the sme l ter ( Bret t  
Wi lcox , Pub l ic Hearing Re : P roposed Variab l e  Power Rate , The Dal les , 
Oregon , March 14 , 1986 ) .  

( 2 )  Co lumb ia Fal ls , which is also a reasonab ly e f f ic ient plant , but 
one which has recently been taken over by new management who may face 
a shor tage of  operat ing funds . The new management is  seeking to 
operate the plant as a to l l ing sme l ter . The inves tors , which inc lude 
the S tate of Montana , also have s tated the necess i ty of a Variab le  
power rate for future ope rat ion of  this  sme l ter . 

These two p lants were assumed closed in the sens i t ivity analys is done with the 
model .  In add i t ion , several o ther sme l ters are at risk of  c losure unde r  the 
no action al ternative . As indicated in the Variab le  Indus trial Rate Des ign 
Study (Appendix H ) , the Alcoa , Vancouver ;  Kaiser , Mead ; and Reyno lds , 
Troutdale p lants  are a l l  cons idered in j eopardy of clos ing in the no ac t ion 
scenario . Impac ts on resource opera t ions and development ,  and power rates , 
would be  s imilar i f  one or  two o f  these o ther plants c losed ins tead of  
Columb ia Fal ls . 
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4 . 2 . 5 . 1  Aluminum Sme l te r  Operat ions 

Phys ical and local ized soc ioeconomic impac ts of c losure of the aforement ioned 
sme l ters are described in Chapter 4 of  Appendix A .  

With some add i t ional Northwest  aluminum sme l ter capac ity permanent ly closed , 
o ther of  the Northwe s t  smel ters could be af fec ted , e i ther through changes in 
the ir elec tric rates o r  through changes in the demand/supply relationship f o r  
aluminum .  The model does no t account f o r  this latter effec t ;  however , c losure 
of one addit ional  relat ively high cos t p lant would no t suf f ic iently change the 
world supply-demand s i tuation to have much impac t .  The model does look at 
effects  resul t ing f rom changed aluminum sme l ter power rates . Tab l e  29 shows 
the percent of games open for the eight plants assumed to operate in this 
analys is  with two plant c losures at  a long-run aluminum price of  70i/lb . 

Comparison o f  Tab le  29 and Tab le 24 shows l i t t l e  d i f ference in operation o f  
the eight aluminum sme l ters operat ing in bo th mode l runs . This  resul t occurs 
because the Incent ive rate is assumed to be implemented under no action,  in a 
s imilar fashion to maintain operat ions o f  the eight sme l ters in both cases . 
The Incent ive rate insulates the o ther sme l ters f rom rate effects  that might 
otherwise reduce the i r  operations had no Incentive rate been avai lab l e . 

Tab le 29 

PERCENT GAMES OPEN WITH TWO SMELTERS CLOSED 1/ 

No Ac t ion Alternat ive - 70i/ lb . 
FY 1 98 7-1991  FY 1 9 92-1996  FY 1 9 9 7-2000 

Al coa , Vancouver 5 7  64 62 
Alcoa , Wenatchee 8 7  84 84 
Intalco 9 3  9 3  9 2  
Kaiser , Mead 58  6 5  64  
Kaiser , Tacoma 75  78 78 
Commonweal th 76  78  76  
Reyno lds , Longview 76 78 78 
Reyno lds , Troutdale 44 44 40 

1/ Model resul ts with Co lumb ia Fa l l s  and The Dal l es hel d  c losed . 

4 . 2 . 5 . 2  Resource Operat ions and Deve lopment 

A comparison of  aluminum sme l ter and total load for the no ac tion al ternat ive 
wi th the Co lumb ia Fal l s  and The Dal les sme l ters c l osed versus the no ac t ion 
al ternative with  a l l  the sme l ters a l lowed to operate as t he mode l dic ta ted is 
presented in Tab l e  30 . 
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Smel ter Loads 

FY 1 9 8 7  - 1 9 9 1  
F Y  1 9 9 2  - 1996  
FY 1997  - 2000 

To tal Loads 

FY 198 7 - 1 9 9 1  
FY 1992  - 1 9 9 6  
FY 1 9 9 7  - 2000 

Table  30 

PROJECTED AVERAGE ALUMINUM SMELTER AND TOTAL LOADS : 
NO ACTION WITH AND WITHOUT TWO SMELTERS CLOSED 1 /  

(Ave . Annual MW )  

P lants 
C losed �/ 

1 , 6 1 1  
1 , 498 
1 , 5 1 9  

21 , 22 7  
22 , 008 
23 , 246 

Al l P lants 
Operated As 
Model Dictates 

1 , 960  
1 , 806 
1 , 840 

21 , 360 
22 , 045 
23 , 35 1  

1/ At a l ong-run a luminum price o f  70t/1b . 
�/ Assumes the sme l ters at  Columbia Fal l s  and The Dal les are c losed 

throughout the analys is . 

Differences in sme l ter load are 300 to 350 average annual MW ,  but total load 
differences  are much sma l l er .  The differences occur princ ipa l ly as changes in 
secondary hydroe lectric  generation .  These differences are func t ions of  
secondary energy market ac tivity , yearly water cond i t ions , load growt h ,  and 
o ther fac tors in add i t ion to s ize of the Northwes t aluminum sme l ter load . 
With more surplus energy to market  as a resul t of mo re sme l ter c l osures or  
reduced o peration ,  the l ikel ihood of  be ing ab l e  to marke t a l l  the energy that 
becomes available to o ther purchasers is less . Thus , impacts on f ish f rom 
inc reased s p i l l  become more probable . 

Wi th more Northwe s t  aluminum sme l ter c losures , new resources or  conservat ion 
otherwise required to meet  load growth could be pos tponed longer , and greater 
displacement of  o i l -f ired , gas -f ired , coal-f ired , and nuc lear gene rat ion could 
be made in the near term .  

I f  the Columbia Fal ls  sme l ter should c lose , the power i t  norma l ly requires 
would be exported to the wes t .  Wi thout the sme l ter load and under certain 
transmiss ion outage cond i t ions , the sys tem currently is no t capab le of  
trans ferr ing all  the power f rom Hungry Horse and Libby Dams and f rom coal 
plants in Eas tern Montana . To maintain sys tem re l iabi l i ty in the short-term 
(whether the sme l ter c loses or  no t ) , BPA plans to expand the Libby Dam 
automatic generator-dropping scheme now in p lace . Add i t ional generat ion 
reduc t ion may also be neces sary at Libby and at Hungry Horse . Less  gene rat i on 
at these dams may resul t in spi l l .  
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In the long-term , the transmiss ion sys tem would need to be reinforced , whi ch 
would probably inc lude cons truc t ing a 230-kV transmiss ion l ine f rom Libby to 
Bonners Ferry and Rathdrum or from Columbia Fal l s  to Hot Spr ings . The need 
for transmiss i on sys tem reinforcement and al ternat ive means to remedy such 
prob l ems woul d be the subject  of a separate environmental document . 

4 . 2 . 5 . 3  Regional Socioeconomic Impacts 

Sme l ter c losure in the no ac t ion case would tend to cause BPA ' s  rates to 
increase in the near term compared to no p lant c losure , as can be seen from 
Tab le 3 1 . To the extent the higher rate were passed on to cus tomers , 
conservation may be encouraged . The resul t o f  smel ter c losure and regi ona l 
conservation toge ther would  inc rease the amount of  surplus BPA currently 
projects wi l l  be avai lab l e  in the near term . BPA would at tempt to marke t this 
surplus . Neverthe less inc reas ing the near term surp l us may hamper BPA ' s  
ab i l i ty to market the surplus wi th i t s  higher marke t ing ra tes . As a resul t ,  
the average revenues BPA would receive from market ing the surplus may be 
lower . To the extent that revenues from secondary sales are depressed , BPA ' s  
to tal revenues may be impac ted . This  may also  cause upward pressure on BPA ' s  
other rates . 

In the longer term, because o f  the addi tional surpl us power due to permanent 
closure . BPA could use the surp lus power to meet  l oad growth for a few more 
years . In a sense , i t  pushes load/resource balance out into the future . The 
resul t is that BPA ' s  rates are lower in the no ac t i on wi th p l ant c losures than 
in the no ac tion wi thout plant c losure in the long term because new resource 
costs are not included as soon in BPA ' s  who lesale ra tes . 

Higher near-term rates would tend to suppress economic ac t ivi ty ,  having s l ight 
adverse ef fect on regiona l emp loyment ,  and o ther socioeconomic impac ts . 
Projec ted changes in emp loyment resul t ing f rom c losure o f  the two aluminum 
sme l ters under the no act ion al ternat ive are shown in Tab le 3 2 .  

4 . 3  ENVIRONMENTAL CONSEQUENCES OF THE VARIABLE RATE ALTERNATIVES 

Calculated from the model output , Tab le 33 shows average probab i l i t ies o f  
operating under each Variable ra te al ternative for  each o f  the 1 0  a l uminum 
smel ters for the period FY 1 98 7-FY 1 9 9 6  ( the period a Variab le rate is  
proposed to  be  in effec t ,  exc luding the f i rst s ix months o f  the f irst  year ) 
and the FY 1 99 7-2000 period when only the IP  S tandard rate is  in e f f ec t .  
These values are for long-run aluminum pr ices o f  6 5 i / lb .  and 70i / lb .  
respec t ively .  The model imposes the Variable  rate be ing mode led on  al l the 
sme l ters ; the model does no t have the ab i l ity to determine endogenous ly 
whe ther a sme l ter would elect  a Var iab le rate . General l y ,  the resul ts 
indicate that a sme l ter ' s  l ikel ihood of  operat ion in a year is  inc reased wi th 
the proposed Var iab le rate relative to the revenue pro te c t ion rate . 
S imilarly , a sme l ter ' s  l ikel ihood o f  operat ion is  s t i l l higher when the price  
o f  power is  based on  the load maintenance rate ra ther than the proposed 
Variable rate . Neverthe less , the model resul ts indicate that the d i f ferences 
in impac ts between rate al terna tives are re latively  smal l in abso lute terms . 

85 



Table  3 1  

PROJECTED BPA POWER RATES B Y  CUSTOMER CLASS 
NO ACTION ALTERNATIVE WITH TWO POTENTIAL LONG-RUN 

PLANT CLOSURE SCENARIOS 1/ 

Year/Cus tomer Class  No  P lant Closure Two P lants Closed 
(mi l ls /kWh ) (mi l ls /kWh ) 

FY 1 988 : 
Priori ty Firm 1 7 . 4  1 7 . 6  
Indus t rial Firm Standard 1 9 . 5  1 9 . 3  
Ave . Aluminum DS I Revenue 1/ 18 . 8  1 8 . 6  
New Resource Firm 20 . 3  20 . 5  

FY 1 990 : 
Prior i ty Firm 1 9 . 9  20 . 1  
Indus t rial Firm S tandard 1 8 . 5  18 . 4  
Ave . Aluminum DS I Revenue 1/ 1 7 . 9  1 7 . 7 
New Resource Firm 23 . 0  23 . 1  

FY 1 99 5 : 
Priori ty Firm 1 9 . 6  1 9 . 4  
Indus trial Firm S tandard 1 8 . 0  1 7 . 8  
Ave . Aluminum DS I Revenue ?:/ 1 7 . 7  1 7 . 4  
New Resource Firm 28 . 4  2 7 . 7  

FY 2000 : 
Priori ty Firm 1 9 . 6  1 9 . 3  
Indus t rial Firm S tandard 1 7 . 9  1 7  . 5  
Ave . Aluminum DS I Revenue ?:/ 1 7 . 3  16 . 9  
New Resource Firm 34 . 0  3 2 . 8  

1 /  At a l ong-run a luminum price o f  70i / l b .  
?: /  Assumes the sme l ters a t  Columb ia Fal ls and The Dal les are c losed 

throughout the analys is . 
1/ Indus trial  Firm S tandard rate adjus ted for the effect  o f  incent ive rates 

implemented in the mode l under the no ac t ion al ternat ive . 
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Tab le 3 2  

PROJECTED AVERAGE ANNUAL EMPLOYMENT : . 
NO ACTION ALTERNATIVE WITH TWO POTENTIAL LONG-RUN 

PLANT CLOSURE SCENARIOS 1/ 

Period/Sec tor No P lant Closures Two P lants  Closed 

FY 1 9 8 7  - FY 1 9 9 1 : 
Aluminum DS Is  
Other Employment 
Total Employment 

FY 1 9 9 2  - FY 1996 : 
Aluminum DS I s  
Other Empl oyment 
Total Employment 

FY 1 9 9 7  - FY 2000 : 
Aluminum DSIs  
Other Employment 
To tal Employment 

5 , 091  
3 , 6 5 9 , 94 2  
3 , 66 5 , 03 3  

4 , 749 
3 , 9 75 , 6 33 
3 , 980 , 382  

4 , 808 
4 , 294 , 5 6 3  
4 , 299 , 3 7 1  

1 /  A t  a long-run aluminum price o f  70¢ / lb . 

4 , 0 7 3  
3 , 65 9 , 87 9  
3 , 66 3 , 95 2  

3 , 8 79 
3 , 9 75 , 744 
3 , 9 79 , 6 23 

3 , 90 3  
4 , 294 , 8 28 
4 , 298 , 73 1  

2/  Assumes the sme l ters at  Columbia Fal l s  and The Dal les are c l osed 
throughout the analys is . 

'l:./ 

However , an individual  sme l ter ' s  long-term planning and dec i s ionmaking may be 
inf luenced by factors that are no t incorporated in the logic o f  the mode l , for 
example Mart in-Marie t ta ' s  and ARCO ' s  decis ions to leave the aluminum indus t ry ,  
a sme l te r ' s  ab i l i ty t o  negot iate labor concessions , the degree o f  certainty 
they perce ive as to future e lec tric  rates , aluminum price expectat ions , and 
o ther factors . 

4 . 3 . 1  Aluminum Smel ter Operat ions and 
Local Socioeconomic Impacts 

A reason for  the lack o f  much apparent difference be tween the proposed 
Variab le rate and the no ac t ion a l ternat ive on the sme l ters ' opera t ion is  that 
the no act ion a l ternat ive inc ludes BPA ' s  exi s t ing Incent ive rate mechanism 
which , as mode led , encourages aluminum plant  load s imilar to the proposed 
Variab le rate . However ,  there is uncertainty in the implementat ion of  an 
Incent ive rate during periods of low aluminum smel ter loads . Further ,  the 
Incent ive rate is only o f fered for a relat ive ly short durat ion ( i . e . , 6 months 
to  1 year ) . 
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Tabl e 33 

PERCENT OF GAMES OPEN - VAR IABLE RATE 11 

Al coa Al coa Kai ser Ka i se r  Reyno l d s  Reynol d s  

Van cQuver  Wenat chee CQl umb i g  Fgl l s  I ntal cQ Megd Ta!;Qmg CommQnwegl th The Dal] es LQngv i ew Tr:Q!.!tdale 
65[ 70g 65lt 70lt 65lt 70lt 65lt 70lt 651t 701t 65lt 701t 65lt 701t 651t 701t 651t 701t 651t 701t 

No Act i on ( I ncen t i ve Rat e )  
F Y  1 987 - 1 99 1  34 57 56 87 55  85 83 94 35  59  46 76 49 75  53 83 46 77  22 44 

FY 1 992 - 1 996 30 64 60 84 60 82 8 1  94 32 64 54 78 50 74 57 8 1  54 78 1 9  44 

FY 1 997 - 2000 26 6 1  60 84 57  82  80  92  27 63 52 78 48 7 3  55  79 5 1  78 1 5  42 

Vari abl e :  
R� 

FY 1 987 - 1 99 1  :\2 55 53 8 1  52 78 80 95 32 57 39 67 47 7 1  50 76 4 1  6 7  1 8  42 

FY 1 992 - 1 996 27 59 58 8 1  5 7  77 78 95 28 62 44 70  47  70 53 76 46 70  19  4 1  

FY  1 997 - 2000 24 57 58 82 53 80 78 93 24 60 42 72 45 70 5 1  7 5  43 72 1 4  3 7  

OJ P rQPQsgl OJ 
FY 1 987 - 1 99 1  :\2 56 54 87 54 84 82 94 34 58 44 74 47 73 50 82 J 74 22 43 

FY 1 992 - 1 996 27 62 60 85 58 80 78 92 28 63 52 76 48 73  56 80 52 76 20 41  

FY 1 997 - 2000 26 60 60 86 56 80 78 92 26 63 49 76 46 73 53 77  49 76 1 6  39 

1QM 
FY 1 987 - 1 99 1  37 59 72 94 72 88 9 1  96 38 66 53 80 52 84 63 87 53 80 23 45 

FY  1 992 - 1 996 33 65 72 93 70 87 85 95 36 69 60 82 54 8 1  6 1  8 3  60 82 20 46 

FY 1 997 - 2000 28 63 68 90 62 86 83 92 29 68 57 8 1  52 77 56 18 57 8 1  1 6  4 1  

11 At l ong-run al umi gum pr i ces  of 65¢/l b .  and 701lt/ 1 b .  as i nd i cated . 



Imp lementat ion o f  a DS I Incent ive rate requires BPA to demons t rate that its  
to tal revenues would be higher with the Incent ive rate than without it . BPA ' s  
ab i l ity to col l ect higher revenues with an Incentive rate depends , in part , on 
inc reas ing sales to the DS I s . In add i t ion , revenue level s  depend on BPA ' s  
ab i l ity to se l l  nonf irm energy and surplus f i rm power , and the rates at which 
tho se sales  are made . The sales  and rate leve l s  depend on a number of  factors 
inc luding s t reamf l ow cond i t ions , gene ration cos ts  o f  ut i l i t ies  that purchase 
BPA power , transmiss ion cons t raints , and suppl ies of  power that compete wi th 
BPA sales . 

The model treats the Incent ive rate as 75  percent certain at a part i cular low 
a luminum price to ref lec t  the uncertainty that an Incentive rate wil l  be 
implemented . In the mode l ,  the Incen tive rate operates in the same manner as 
the l ower rate  components of  the Variab le rate a l te rnat ives . The mode l ' s  
approximat ion of  the Incent ive rate is  a s impl if icat ion necessary for  
model ing . That is , 75 percent of  the t ime when the marke t price o f  aluminum 
is bel ow 6 0 i / 1b . , the power rate for the DS I dec l ines . The Incentive rate in 
the no ac t ion a l ternat ive is m�de1ed to be offered under the same cond i t ions 
throughout the period of  s tud} . In ac tua l i ty ,  the Incent ive rate would 
probab ly be offered less frequent l y  as t ime passes and load/ resource balance 
is approached . The model reduces the DS Is ' power rate 0 . 5  mi l l s/ kWh f o r  every 
1 i / 1b . reduction in aluminum price below 60i/1b . The rate reduct ion is  
cons t rained so that the Incent ive rate wil l  never be less than 18  mi l l s /kWh . 
This  ref lects  BPA ' s  current experience with Incent ive rate  of fers , 
approximat ing both pas t Incent ive rates and the opportunity costs  of sales 
agains t which Incent ive rate revenues are j udged . 

4 . 3 . 1 . 1  Revenue P ro tec t ion Al ternative 

The model predicts  a greater l ike l ihood of  plant c losures and reduced 
opera t ion of aluminum sme l ters unde r  the revenue pro tec t ion al ternat ive than 
under ei ther BPA ' s  proposal , load maintenance a l te rnat ive , or the no ac t ion 
a l ternat ive . Therefore phys ical impac ts of  the aluminum sme l ters ' operations 
would be l owes t unde r  this alternat ive . 

Soc ioeconomic impac ts  on sme l ter communit ies are l ike ly to be more adverse 
under the revenue pro tec t ion Variab le rate than under the no act ion 
al ternat ive s ince produc t ion leve l s  are reduced when p lants are open and 
probab i l i t ies of c losure are increased for  every p lant . The mode l predicts  
reduc t ions in  average aluminum sme l ter employment (at  70i / 1b . long-run 
aluminum price ) o f  269 j obs , 148 j obs , and 226 j obs respectivel y  for the 
periods FYs 1 9 8 7-1 9 9 1 , 1 9 92-1996 , and L99 7-2000 when compared to the no ac t ion 
al ternat ive ( see Tab le 36 ) .  These j obs  tend more to be at the less e f f i c ient , 
higher cos t plants , so  the adverse employment effects  and consequent 
soc ioeconomic impac ts  would be disproport ionately distributed among the 
sme l ter commun i t ies . Impac ts  o f  c losure or operat ion at capac i ty of  a l l  
10  smel ters are discus sed in Chap ter 4 o f  Appendix A .  
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4 . 3 . 1 . 2  BPA Proposal 

Under the proposed Variab le  rat e ,  the average DSI  elec t r i c i ty price is lowe r  
than under the revenue pro tec t ion al ternative , b u t  higher than pro j e cted under 
the no ac t ion alternat ive . The proposal is des igned to al low even the 
highes t-cos t  plant ( Troutdale ) to recove r  mos t  of its  short-run variab le  costs  
under mos t  c ircums tances . ( Table 2 of  Appendix H shows e s t imated short-term 
var iable costs  f o r  each o f  the 10  sme l te rs . )  

The model pro j ec t s  plant closure probab i l i t ies  which are generally very c l o s e  
to those projec ted f o r  the n o  ac t ion alternat ive . 

Quant i t ies  of  air  and water po l lutants produced by the smel ters would be very 
close to those p roduced under the no act ion al ternat ive . None of the 
currently operat ing plants  is known to be  in violat ion o f  any environmental 
regulat ions or permit cond i t ions . 

Aluminum smel ter employment is also very much the same as under the no ac t ion 
alte rnative . Compar ing aluminum smel ter employment (at 70i/ 1b . ) shows ave rage 
reduct ions of 28 , 1 ,  and 78 j obs , respe c t ively for the periods FYs 1 98 7-1 9 9 1 , 
1 9 9 2-1 9 96 , and 1 9 9 7-2000 ( see Table  36 ) .  In order o f  magni tude , these are 
changes of 2 percent or  les s . Thus , on the bas is  of  the model resul ts , i t  
appears that the impact o n  sme l ter communities  w i l l  b e  s imilar i f  the proposed 
Variab l e  rate is chosen over the no act ion al ternat ive . 

4 . 3 . 1 . 3  Load Maintenance 

The load maintenance a l ternat ive provides subs tant ial incent ives to the 
aluminum indus try to keep i t s  Northwest  plants open . With a rate  s t ruc ture 
more favorab le to  the sme l ters than e i ther the no ac t ion al ternat ive or  the 
proposed Variable rate , capi tal  should be eas ier to  raise and o ther barriers 
to  reopening plants  or  maintaining operations may be more eas ily overcome . 
For example , large conces s ions f rom labor may not be required to ma intain 
operations . 

The load maintenance al ternat ive , of  a l l  the Variab le rate alternat ives o r  no 
ac t ion , would l ikely resul t in the greatest  quant i t ies of  air  and water 
po l l utants  emit ted f rom the aluminum sme l ters . However , these quan t i t ies  can 
be inferred f rom the mode l resul ts to s t i l l  be less  on average than discussed 
for operat ion at capac i ty in Chap ter 4 of  Appendix A. P lants should s t i l l  be 
ab le to operate wi thin e s tab l ished envi!onmental regulatory parameters . 

Aluminum sme l ter emp loyment also would be the highest  of  any o ther Var iab le  
rate al ternat ive analyzed , and higher than with no  act ion . Sme l ter employment 
would increase , relat ive to leve l s  projec ted by the model for the no act ion 
a l te rnat ive (assuming a 70i/ l b . long-run aluminum price ) ,  by 360 , 381 , and 
163  j obs f o r  the periods FYs 1 98 7-1 9 9 1 , 19 9 2-1 996 , and 1 9 9 7-2000 , 
respe c t ive ly .  These are order of  magnitude increases of  3 to 8 percent . Much 
of this change would occur at the plants which are less e f f ic ient or have 
higher pro duc t ion costs . Mos t  of  the bene f i t s  would accrue to the commun i t ies 
containing such plants . 
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4 . 3 . 2  Resource Operations and Deve lopment 

Pro j ected changes  in coal , nuc lear , and combus t ion turbine operat ional impac ts  
computed f rom mode l output for the Variable  rate al ternatives are inc luded in 
Appendix E .  To tal generat ion project ions are highest  on average for  the l oad 
maintenance a l ternat ive and lowe s t  for the revenue protec t ion a l ternat ive , 
wi th the no act ion al ternative and proposed Variable rate genera l ly between 
these cases ( see Table  34 ) .  Mos t  of the dif ferences come f rom changes in 
secondary hydro generat ion and coal-f ired generat ion , and are dependent on 
availab i l i ty of water to  operate the dams , secondary energy marke t ac t ivi ty , 
and o ther factors as wel l  as sme l ter l oads . 

Tab le  34 

AVERAGE TOTAL GENERATI ON AT 70¢/LB . 
(Ave . Annual MW) 

Revenue Load 
No Ac t ion P rotect ion Proposal Maintenance 

FY 1 98 7-1 9 9 1  21 , 360 21 , 3 20 21 , 3 70 21 , 445 

FY 1 9 9 2-1996  2 2 , 045 22 , 042 22 , 04 7  22 , 1 29 

FY 1 9 9 7-2000 23 , 35 1  23 , 388 23 , 340 23 , 422 

Only the l oad maintenance al ternat ive shows a subs tantial difference in 
generat ion f rom the o ther cases . This al ternat ive could accelerate to  a sma l l  
degree the development of o ther resources , with less than 100 average MW o f  
addi t ional generat ing capab i l i ty be ing needed to mee t  loads under this 
al ternative than wi th no action . This would be comparable to  one quarter of  
the capab i l ity of  a typical coal-f ired generating uni t .  

4 . 3 . 3  Regional Soc ioeconomic Impacts 

Al though commun i t ies espe c ia l ly dependent on an aluminum sme l ter ( e . g . , 
Columbia Fal ls ) may be sub s tantial ly affec ted by a Variab le rate ( see 
section 4 . 3 . 1 ) ,  regionwide impac ts , based large ly on the model resul ts , do no t 
appear to be s ignif icant . 

4 . 3 . 3 . 1  Rate Effec ts  

Tab le 35  presents  comparisons o f  proj ec ted rate leve l s  ( in 1 985 do l lars ) for 
three maj or  cus tomer c lasses : P F ,  IP S tandard , and NR . The annual average 
revenue c o l lected per kWh f rom an aluminum DSI  also is shown . BPA se l l s  f irm 
power under the PF ra te to Federal agenc ies and pub l ic uti l i t ies . The PF rate 
schedule also  is  appl icable  to the portion of the I OU and pub l ic ut i l i ty 
res ident ial and farm load that qua l i f ies under the power exchange provis ions 
of the Pac i f ic Northwe s t  Power Ac t .  BPA curren t ly provides service to the 
DSls , inc l ud ing nona1uminum DSls , under the IP rate schedule -� usua l ly 
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charging the I P  Standard rate  for this service . For serving l oad growth o f  
regional I OUs and for serving any new large s ingl e  loads (additions of  over 
10 MW in any one year a t  any one fac i l i ty )  o f  pub l i c  uti l i t ies , the NR rate 
schedule is appl ied . 

As Table 35  indicates , average aluminum DS I rate paid with the revenue 
pro tec t ion a l ternative are pro j ec ted to be 7 . 9  mi l l s /kWh , 6 . 6  mi l l s /kWh and 
1 . 8  mil l s / kWh higher than under the no ac tion a l ternat ive for FY 1 988 , FY 1990  
and FY 1995 , respec tive l y .  The proj e c ted average aluminum DS I rate paid unde r 
the proposed Variab le rate and the load maintenance alternative are only 
s l ightly higher than under the no ac t ion case . S ince the Variable  rate 
s truc ture is assumed to expire in FY 1 996 , the average annual rate charged the 
aluminum DS ls in FY 2000 , under each of the three Variable  rate al ternatives 
is the IP  S tandard rate . In the no ac t ion al ternative , the average rate paid 
by the DS l s  may be less than the IP  S tandard rate because of  Incentive rate 
effec ts . 

P ro j ec ted PF , IP  S tandard , and NR rate levels  for  FY 1 988 , FY 1 990 , FY 1995 , 
and FY 2000 under the proposed Variab l e  rate and the load maintenance 
al ternative are s imilar to the rates pro j ected for the no act ion a l ternative . 
Wholesale rate leve l s  wi th the revenue protect ion a l ternat ive are s l ightly  
lower than those for  the no  ac tion a l ternative in  FY 1 988 , FY 1 990 and 
FY 1 995 , al though s imi lar to no ac t ion rate leve l s  in FY 2000 . 

Even if the proposed Variab l e  rate or e ither of  the al ternative Variabl e  rate 
s truc tures were to  resul t in d i f ferences in who lesale rate leve l s  f rom the no 
ac tion al ternative s ignif i cant ly greater than shown in Tab le 35 , effects  on 
end-use consumers would be mit igated by several factors . F i rst , a l l  consumers 
in the Pac if ic Northwes t ,  with the except ion of  the DS l s , are served by re tail 
pub l i c  or private util i t ies . The cos ts o f  power purchased f rom BPA for these 
consumers account  for only a port ion o f  total e lectric i ty cos ts . Second , 
whi l e  mos t  pub l ic ut i l i t ies rely on BPA for their  total power supply , some 
pub l ic uti l it ies and a l l  of the region ' s  private ut i l i t ies  have the i r  own 
generating resources . This  further mit igates effects  of changes in BPA ' s  
who lesale rates for power . 

For mos t  bus inesses and indus tries , e l ectric i ty costs  are a smal l component o f  
to tal opera t ing costs  ( see d iscus s ion in sect ion 3 . 2 . 3  and 4 . 2 . 3 ) . Therefore , 
e lec tric rate increases have less effect  on pro f i tab i l i ty than fac tors such as 
the demand for produc ts or services , cos t of materials , labor costs , and 
management praG t ices . However , certain non-DS I indus t r ial consumers are 
e lectrica l ly intens ive and , depending on their current produc t market 
s i tuation , can be sens i t ive to rate changes .  These energy intens ive 
indus tries can res pond to maj o r  rate increases in several ways . Depending on 
the servic ing ut i l i ties ' rate s t ructures , they may be able  to shi f t  a port ion 
o f  their energy requirement to o f f peak hours to avoid some capac i ty charges . 
They may be ab le to purchase less expens ive nonf i rm ( interrup t ib l e )  energy . 
O ther measures could include ins tal lat ion of  fuel switching capab i l i t ies or  
ins tal l ing ons i te generat ion . However ,  the need for these measures would be 
less cri t i cal if  marke ts for produc ts are s trong . (For addi tional d iscuss ion 
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Table  3 5  

PROJECTED POWER RATES BY CUSTOMER CLASS : 
NO ACTION ALTERNATIVE AND VAR IABLE RATE ALTERNATIVES 1 /  

( 1 985  Dol lars ; 70i / Lb . Alum inum ) 

Var iation From No Ac t ion Al ternat ive 
Revenue P roposed Load 

No Act ion P ro tect ion Variab l e  Maintenance 
Year/Cus tomer Class Case Alternat ive Rate  Alternat ive 

(mi l l s /kWh ) (mi l l s /kWh ) (mi l l s /kWh ) ( mi l l s /kWh ) 
FY 1 988 : 

Priori ty Firm 1 7 . 4  -0 . 6  -0 . 3  -0 . 2  
Indus t r ial Firm 

S tandard 2/ 1 9 . 5  0 . 0  0 . 0  0 . 0  
Average Aluminum 

DS I Revenue 3 /  18 . 8  +7 . 9  +2 . 4  +1 . 0  
New Resource Firm 20 . 3  -0 . 6  -0 . 3  -0 . 2  

FY 1 990 : 
Priori ty Firm 1 9 . 9  -1 . 6  -0 . 5  -0 . 4  
Indus t r ial Firm 

S tandard 2/ 18 . 5  -0 . 2  -0 . 1  -0 . 1  
Average Aluminum 

DS I Revenue 1/ 1 7 . 9  +6 . 6  +1 . 6  +0 . 1  
New Resource Firm 23 . 0  -1 . 7  -0 . 6  -0 . 4  

FY 1 995 : 
Priori ty Firm 19 . 6  -0 . 4  -0 . 2  -0 . 2  
Indus trial Firm 

Standard '!:./ 18 . 0  -0 . 3  -0 . 1  0 . 0  
Average Aluminum 

DS I Revenue 1/ 1 7 . 7  +1 . 8  +0 . 8  +0 . 5  
New Resource F i rm 28 . 4  -0 . 4  -0 . 1  0 . 0  

FY 2000 : 
Priori ty Firm 1 9 . 6  +0 . 2  0 . 0  -0 . 1  
Indus trial Firm 

Standard ?:./ 1 7  . 9  +0 . 2  0 . 0  -0 . 1  
New Resource Firm 34 . 0  +0 . 4  0 . 0  O .  

1 /  Es t imates o f  abso lute rate leve ls  should be viewed wi th caut ion . The 
purpose  of this table  is to show rate level d i f fe rences among alternat ives . 

2/ This  analys is  assumes that nonaluminum DS Is would continue to be served at 
the IP  Standard rate if  the Variab le  rate opt ion is implemented . 

1/ Average aluminum DS I revenue dif fers f rom IP  S tandard rate  level under no 
ac tion because o f  e f fects of  the Incentive rate . 
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o f  e f fects o f  wholesale e lectric ity rate changes on res ident ial , commerc ia l , 
indus tr ial , and agricultural consumers , see BPA ' s  Final 1 983  Who lesale Power 
Rate E I S , pp . 1 1-12-1 1-28 . )  The impacts pro j e c ted by the Dec i s ion Analys is 
Mode l o f  any o f  the Variable  rate a l ternat ives on the PF and NR rates appear 
to be too s l ight to s ignificant ly affec t ope rations at even those non-DS I 
indus tries which are fairly elec trical ly intens ive . 

4 . 3 . 3 . 2  Employment E f fects  

Table  36 shows average annual empl oyment levels  under the no  ac t ion 
a l te rnat ive projec ted by the model (at 70i/ 1b . long-run aluminum price ) f o r  
the aluminum DS Is and al l o ther manufac turing and nonmanufacturing indus t r ies 
for  three periods , FY 1 98 7-1 9 9 1 , FY 1 9 9 2-1996 , and FY 1 9 9 7-2000 . Also shown 
are variat ions f rom the no ac tion alternative in average annual employment for  
the proposed Variab le rate and the a l te rnat ives . 

Total employment for  each o f  the al ternatives , inc luding the proposed Variab le 
rate , varies only s l ight ly f rom the no act ion al ternat ive . These sma l l  
employment impac ts are cons is tent with the low leve l o f  impacts  o f  each o f  the 
Variab le  rate al ternatives on DS I produc tion levels  and BPA ' s  who lesale 
rates . The sma l l  reg ional impacts are a consequence of  the fac t that  the 
ent ire aluminum indus try cons ti tutes a relat ive ly sma l l  port ion of to tal 
reg ional employment .  Changes in aluminum sme l te r  employment o f  the magnitude 
indicated in Tab le 36 for the revenue protec t ion or load maintenance 
al ternatives would be s ignif icant if concentrated in the smaller  communities 
containing smel ters . 

Tab le 36 

PROJECTED AVERAGE ANNUAL REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 70i/LB . 

NO ACTION ALTERNATIVE AND VARIABLE RATE ALTERNATIVES 

Variat ion From No Ac t ion Al ternat ive 
Revenue P ro po sed Load 

No Ac t ion Protec t i on Variab le Maintenance 
Period/Sector Case Alternat ive Rate Al ternat ive 

FY 1 9 8 7  - 1 9 9 1 : 
Aluminum DS Is  5 , 0 9 1  -26 9 -28 +360 
O ther EIJlp10yment 3 , 6 5 9 , 942 +5 24 +1 8 7  +l35  
To tal Employment 3 , 665 , 0 33  +25 5 +159  +4 95 

FY 1 9 9 2  - 1 9 96 : 
Aluminum DS Is  4 , 749 -148 -1 +381 
O ther Employment 3 , 975 , 6 33  +3 72 + 1 1 3  +64 
To tal Employment 3 , 980 , 382 +224 +112  +445 

FY 1 9 9 7  - 2000 : 
Aluminum DS I s  4 , 808 -226 -78 +163  
O ther Employment 4 , 294 , 5 6 3  -218 +1 2 +18 
Total Employment 4 , 299 , 3 7 1  -444 -66 +181  

94 



4 . 3 . 4 Effec ts o f  Other Al ternat ive Adjus tment Mechanisms 

The truing-up device or balancing account  mechanism amounts to a short-term 
l oan for powe r costs  with intere s t  compounded monthly at the preva i l ing u . s .  
Treasury rate . Sme l ter managers may cont inue to make operat ing dec i s ions 
based on the S tandard rate s ince such an arrangement does not change the 
under lying economics driving the dec i s ions concerning the plant o pe ra t ing 
levels . Model ing to s imulate a balanc ing account  mechanism was no t 
performed . This type of  account ing mechanism would be e f f e c t ive if  the 
prob lems fac ing the sme l ters were caused by temporary short-term cash f low 
diff icul t ies ; the problems facing the regional sme l ters require longer-term 
solutions . The management team o f  some aluminum sme l ters may perceive a 
balancing account as an accrued l iab il i ty which could inf luence thei r  
short-run operat ing dec is ions . A balanc ing account adjus tment mechanism would 
no t reduce the vo lat i l i ty of  the DSI  loads in response to  low alum inum 
prices . If  sme l ter managers did not accept this mechanism , impac ts would be 
the same as under the no ac tion al ternat ive . 

A take-or-pay provis ion has also  been sugges ted as an a l ternat ive to the 
balanc ing account as a means of mi tigat ing risk to BPA of  a Variab le  rate . 
BPA assessed a take-o r-pay provision ,  or  cus tomer charge , for  aluminum 
sme l ters both in the Opt ions S tudy ( BPA , 1 985a ) and in the 1 985  Rate case 
( BPA , 1985e ) .  Trad i t iona l l y ,  the aluminum indus try has accepted take-or-pay 
cont rac ts for  both e l ec tricity and alumina in order to secure a continuous 
long-term supply of b o th . S truc tural changes in the indus try occurring over 
the pas t  7-10 years s temming f rom the rise of  government-inf luenced sme l ter 
capac i ty and the use of  terminal exchanges for ingo t trading have caused 
aluminum companies to  adjust operat ing s trateg ies . Price ins tab i l i ty during 
recent years has been large ly a resul t of producers ' inab i l ity to  adjus t  
product ion levels  i n  response to  changes i n  demand . There are technical ,  
economic ,  and f inanc ial reasons for this s i tua t ion , not the leas t o f  which is 
the exis tence of  f ixed components in input costs . 

The trend the indus try seems to be taking in response to these s t ruc tural 
changes is to inc rease operating f lexib i l i ty , i . e . , to  l ower f ixed cos t s . The 
inc lus ion of a cus tomer charge or take-or-pay provision in power rates in the 
PNW is contrary to this trend , and would tend to increase the perce ived r isk 
of  making inves tments in regional sme l ters . In add i t ion , to the extent that a 
cus t omer charge would reduce pos i t ive cash f low (or  increase negat ive cash 
f low ) for high-cos t  regional p lants , par t icularly those operated by f irms in 
poor f inancial cond i t ion or  f i rms intending to exi t  the indus try , it pos s ibly  
could lead to ear l ier or more extens ive capac i ty c losures than would o therwise 
be the case . I t  is this increased risk that led BPA to i t s  dec is ion in the 
1 985  rate proceeding to omi t  a cus tomer charge f rom its  wholesale power rate 
to the DS Is beginning July 1 ,  1985 . 

Adjus tment o f  the pivo t po ints prospec t ive ly or retrospe c t ively to account for 
changes in produc t ion costs  reduces the bene f i ts to  the sme l ters o f  lowering 
produc t ion cos ts . A retrospe c t ive adj us tment may even discourage cost  
reduc tions . The perceived risk that a sme l ter may no t be able  to recover the 
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cos t o f  i t s  inves tments to  conserve or  modernize , because o f  the moving p ivo t 
points , may deter a sme l te r  f rom undertaking those inves tments . Add i tional l y ,  
s e t t ing a target ( e . g . , a l ¢ / lb . cos t reduct ion per year )  that  a sme l te r  mus t 
achieve wi thout determining whether such a target is rea l i s t ic also  reduces 
the bene f i t s  to  a sme l ter . A target approach may ac tually penal ize sme l ters 
that  under take cos t reduct ion measures if  the t ime between under tak ing the 
measure and real iz ing the savings is greater than prescribed . I f  a sme l te r  
perceived these targets  as unreal i s t i c , a sme l te r  may forego choos ing the 
Var iab le  rate in the f irs t place . BPA ' s  proposal provides an incentive to 
undertake cost  reduct ion measures by enab l ing sme l ters to retain the ful l 
bene f i t  o f  i t s  efforts  in prevent ing i t s  produc t ion cos t s  f rom increas ing at  
the same rate as the  inf lation index . 

A shorter term , i f  sub s tant ially less than 10 years , for the Var iab le  rate 
would discourage smel ters f rom making capital inves tments  in thei r  p lants to 
modernize , s ince they would lack the long-term rate certainty p rovided by the 
p roposal . In add i t ion , a sho rter term could reduce the l ikel ihood o f  recove ry 
o f  the IP S tandard rate on average s ince aluminum prices are more l ikely to be 
low in the near-term . 

4 . 3 . 5  Sens i tivity of  Variab le Rate Analys is  to  a Low 
Long-Run Aluminum Price 

A second model run us ing a long-run expec ted aluminum price of  6 5 ¢ / lb . was 
made to tes t the effects  of Variabl e  rate al ternat ives unde r  thi s  
po tent ial i ty .  This run also showed a sub s tant ial  adverse e f f e c t  f rom the 
lower aluminum prices on sme l ter operations under a l l  Variable  rate 
al ternat ives as was observed for the no action al ternat ive ( see Tables  24 and 
25 and sec t ion 4 . 2 . 4 ) . S imilar overal l  trends among the Variab le  rate 
al ternatives were shown at 6 5 i / lb . as were d iscussed in sections 4 . 3 . 1  through 
4 . 3 . 3  f o r  the long-run aluminum price of 70¢/ lb . ;  that is , the revenue 
protect ion al ternat ive s t i l l  produces the lowe s t  loads and the l oad 
maintenance alternat ive the highest . The load maintenance al ternat ives seem 
to have a greater effec t on the medium ef f ic iency/medium priced plants  in 
terms of l ike l ihood of  s taying open than it does for ei ther the high c o s t  
plants (which have quite l ow probab i l i t ies of  being open under any rate 
al ternative at 6 5 i / lb . ) o r  the low cos t plants (which re tain a relat ive ly good 
chance of  be ing open even at the low aluminum price ) .  

Generat ion at the lower aluminum price is  sub s tan t ia l ly lower than a t  70i / lb . 
as is expec ted ( compare Tab les 34 and 3 7 ) ,  but shows s imilar relat ionships 
among a l te rnatives as at  70¢/ lb . Only the load maintenance a l ternat ive shows 
a subs tant ial difference in generat ion f rom the o ther cases in Tab le 3 7 .  

96 



Table 3 7  

AVERAGE TOTAL GENERATION AT 65i/LB . 
(Ave . Annual MW) 

Revenue Load 
No Ac tion Protec t ion Proposal Maintenance 

FY 1 98 7-1 9 9 1  20 , 999  20 , 9 79 21 , 005 21 , 1 3 7  

FY 1992-1996 21 , 709  21 , 709 21 , 6 9 9  21 , 78 9  

FY 1 9 9 7-2000 22 , 89 1  2 2 , 885 22 , 8 76 22 , 982 

effects  o f  the Variab le rate al ternat ives on rates to o ther cus tomer c lasses , 
in comparison with the no act ion al ternat ive for a long-run price of  6 5 i / lb . , 
are shown in Table 38 . Rates generally appear to be highe r  than at 70i/ lb . 
( see Tab le 35 ) in the near-term but lower in the long-term . Rate changes  
among a l ternat ives seem to bear no  spec ific  cons is tent re lat ionship between 
the two aluminum prices , but changes are of general ly comparab le magnitude . 

Employment for the 6 5 i / lb . long-run price is  shown in Tab le 39 . Aluminum 
sme l ter employment is  much lower in all  cases at the lower aluminum price than 
at 70i/ lb . ( see Table  36 ) .  Changes in nonaluminum emp loyment are mino r .  In 
the near-term ,  the load ma intenance al ternat ive at 6 5 i / lb . seems to  offer  a 
sub tantial ly greater aluminum sme l ter employment increase over the no ac t ion 
al ternat ive , and the ext reme values of the differences from the Variab le  ra te 
a l ternative are greater at 6 5 i / lb . than at 70i/ lb . 

4 . 3 . 6  Sens it ivi ty of  Impac ts of  the Variab le Rate 
Al ternat ives to Assumed Plant Closures Under No Ac t ion 

As discussed in sec t ion 4 . 2 . 5 ,  cont inued operation or reo pening of at leas t 
two sme l ters , those at Columb ia Fal l s  and The Dal les , appear to be dependent 
on the availabi l i ty of some form of Variab le rate . The analys i s  presented in 
this sect ion compares the impac ts if these plants c lose  or remain c losed under 
the no ac t ion alternat ive , but remain open or reopen with imp lementat ion of a 
Variable  rate . 
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Tab le 38 

PROJECTED POWER RATE� BY CUSTOMER CLASS : 
NO ACT I ON ALTERNATIVE AND VARIABLE RATE ALTERNATIVES 1 /  

( 1985 Dollars ; 65i/Lb .  Aluminur., ) 

Variat ion From No Act ion Al ternat ive 
Revenue P roposed Load 

No Ac tion Protection Variab le Maintenance 
Year/Cus tomer C lass Case  Alternat ive Rate A l ternat ive 

(mi l l s /kWh ) (mi l l s /kWh ) (mi l l s /kWh ) (mi 1 1  s /kWh ) 
FY 1988 : 

Priori ty Firm 1 7 . 7  -0 . 5  -0 . 3  -0 . 2  
Indus trial Firm 

S tandard '1:./ 1 9 . 4  0 . 0  0 . 0  0 . 0  
Average Aluminum 

DS I Revenue 3 /  18 . 8  +8 . 2  +2 . 2  +0 . 4  
New Resource Firm 20 . 7  -0 . 5  -0 . 3  -0 . 2  

FY 1990 : 
Priori ty Firm 20 . 4  -1 . 4  -0 . 3  -0 . 1  
Indus t rial Firm 

S tandard 2/  18 . 8  -0 . 4  -0 . 1  +0 . 1  
Average Aluminum 

DS I Revenue II 18 . 0  +7 . 1  +1 . 9  +0 . 1  
New Resource Firm 23 . 6  -1 . 4  -0 . 3  -0 . 1  

FY 1995 : 
P riori ty Firm 1 9 . 4  -0 . 4  -0 . 2  0 
Indus trial Firm 

S tandard '1:./ 1 7 . 7 -0 . 4  -0 . 1  0 
Average Aluminum 

DS I Revenue 3 /  1 7 . 7  +0 . 9  +0 . 1  -0 . 2  
New Resource Firm 2 7 . 5  -0 . 4  0 +0 . 4  

FY 2000 : 
Priori ty Firm 1 9 . 1 0 -0 . 2  0 
Indus trial Firm 

S tandard '1:./ 1 7 . 4  0 -0 . 2  0 
New Resource Firm 3 2 . 6  -0 . 3  -0 . 5  +0 . 4  

1/ Est imates of abso lute rate leve l s  should be viewed with caut ion . The 
purpose of this tab le is to show rate level d i f ferences among a l ternatives . 

'1:./ This  analysis assumes that  nonaluminum DS I s  would cont inue to be served at  
the IP  S tandard rate if  the Variab le rate option is impl emented . 

11 Average aluminum DS I revenue differs f rom IP S tandard rate leve l under no 
ac tion because of  effects  of  the Incentive rate . 
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Tab le 39  

PROJECTED AVERAGE ANNUAL REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 65 i/LB . 

NO ACTION ALTERNATIVE AND VAR IABLE RATE ALTERNATIVES 

Variation From No Ac t ion 

Revenue Proposed 
No Ac t ion Protec tion Var iab l e  

Period/Sector Case Al ternat ive Rate 

FY 1 9 8 7  - 1 9 9 1 : 
Aluminum DS Is  3 , 390 -208 -26 
Other Employment 3 , 6 5 9 , 75 2  +480 +1 55  
Total Employment 3 , 66 3 , 142 +272  +129  

FY  1992  - 1996 : 
Aluminum DS Is  3 , 1 90 -1 79  -79  
Other Employment 3 , 9 75 , 740 +214 -2 
Total Employment 3 , 9 78 , 9 30 +35 -8 1 

FY 1 9 9 7  - 2000 : 
Aluminum DS Is  3 , 095  -232  -78 
Other Employment 4 , 294 , 865  +1 7 +6 2 
To tal Employment 4 , 29 7 , 960 -215 -16 

4 . 3 . 6 . 1  Aluminum Sme l ter OEerat ions 

Al ternat ive 

DS I Load 
Maintenance 
Al ternat ive 

+5 5 3  
+6 2 

+6 1 5  

+399 
-3 9 

+360 

+236 
-60 

+1 76 

Reopening The Dal les smel ter or preven ting the Columbia Fal l s  sme l ter f rom 
c lo s ing through the offering of a Variable  rate would have signi f icant 
local ized soc ioeconomic benefits  to the communit ies affec ted whi le incurr ing 
or pro longing some adverse phys ical envi ronmental impac ts . These impac ts are 
discussed in Appendix A, Chapter 4 .  

Operat ion o f  the remaining eight aluminum sme l ters are l i t t l e  af fec ted by 
c losure of  the two p lants  under the no ac t ion scenario ( see sec t ion 4 . 2 . 5 . 1 ) ,  
so the impac ts on them and the i r  communities o f  go ing f rom no ac tion w i th two 
plants c losed to ei ther of the Variable rate a l ternat ives or the proposed 
Variab le rate would be the same , es sential ly , as previous ly descr ibed in 
sect ion 4 . 3 . 1 .  

4 . 3 . 6 . 2  Resource OEerat ions and Deve1 0Ement 

Tab le 40 shows total loads for the no ac t ion a l terna tive w i th two plant 
c losures versus each of  the Variab le rates with al l sme l ters al lowed to 
operate as the model dictates . 
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FY 1 98 7-1991  
FY 1 9 9 2-1996 
FY 1 9 97-2000 

Tab le 40 

AVERAGE TOTAL LOAD : NO ACT ION WITH TWO PLANTS 
CLOSED VERSUS VARIABLE RATES WITH PLANTS OPEN 1/ 

(Ave . Annual MW )  

No Ac t ion With Revenue 
2 P lants C losed �/ Protection P roposal 

2 1 , 227  21 , 3 20 2 1 , 3 70 
22 , 008 2 2 , 04 2  2 2 , 047  
23 , 246 23 , 388 2 3 , 340 

1/ At a l ong-run aluminum price of 70i / lb . 
�/ Assumes the sme l ters at Columb ia Fal l s  and The Dal les are c l o sed 

throughout the analys is . 

Load 
Maintenance 

2 1 , 445 
22 , 1 29 
2 3 , 42 2  

I n  this scenario , implement ing a Variable  rate would increase l oads . In the 
near-term , this increased load would be met principally through increased 
generation f rom the hydrosystem .  This would tend to reduce the potential f o r  
spi l l  with its  attendent affects  ( see sect ion 4 . 2 . 2 ) .  In the long-run , 
resources , with their  associated environmental impacts , may need to be 
acquired sooner wi th a Variable  rate than under no ac t ion . 

4 . 3 . 6 . 3  Regional Soc ioeconomic Impac ts 

A comparison of  pro j e c ted who lesale rates to o ther cus tome r c lasses with the 
no ac t ion alternat ive with two plants c losed to the proj ec ted who lesale rates 
under the Variable  rate alternat ives is  presented in Tab le 41 . The pro j ec ted 
PR and NR rate leve l for FY 1 988 and FY 1 990 wi th the Variab le  rate 
al ternat ives are j us t  s l ightly lower than the rates projec ted for  the no 
act ion alternative . Af ter FY 1 99 1 , the difference between the who lesale rates 
with the Variab le rate alternat ive and the no ac t ion a l ternat ive begins to  
decrease . In FY 2000 , the PF  and IP  S tandard rates wi th the Variable  rate 
al ternat ives are s l ightly higher than those proj e c ted in the no ac t i on 
alternat ive , whi l e  there has been a subs tant ial increase in the NR rate 
leve l .  The reason for this is the accelerat ion of  resource acquis i t ion in the 
long-term re lat ive to the no ac t ion a l ternat ive as explained above . 

The average aluminum DS I revenue under the revenue protect ion alternat ive is  
s t i l l  higher than the no ac t ion when plant c losures are assumed . In FY 1 988 
and FY 1 990 the proj e c ted DS I aluminum revenues are 8 . 1  mi l l /kWh and 
6 . 8  mil ls / kWh highe r ,  respe c t ive l y ,  than no ac t ion . The pro jec ted ave rage 
aluminum DS I revenue with the proposed Variable  rate and the l oad maintenance 
al ternat ive are much less  different f rom the no ac t ion . 

A s imilar comparison for  employment between the al ternat ive Variable  rates and 
the no ac t ion a l te rnative is presented in Table  4 2 .  
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Table  4 1  

PROJECTED POWER RATES B Y  CUSTOMER CLASS : 
NO ACTION ALTERNATIVE WITH TWO PLANTS CLOSED AND 

VARIABLE RATE ALTERNATIVES 1 /  

Year/Cus tomer C lass 

FY 1 988 : 
P riori  ty Firm 
Indus trial  Firm 

S tandard 1/ 
Average Aluminum 

DSI  Revenue 4/ 
New Resource Firm 

FY 19 90 : 
Prio r i ty Firm 
Indus trial Firm 

S tandard 1/ 
Average Aluminum 

DS I Revenue 4/  
New Resource Firm 

FY 1995 : 
Priority Firm 
Indus t r ial  F i rm 

S tandard 3 /  
Average Alum inum 

DS I Revenue !:../ 
New Resource Firm 

FY 2000 : 
Prio r i ty Firm 
Indus trial Firm 

S tandard 3 /  
New Resource Firm 

( 1 985 Dol lars ; 70i/ 1b . A1umin� ) 

Variation From No Ac t ion Alternat ive 
No Ac t ion w/ 2 Revenue Proposed Load 
P lants C losed 2/ P rotect ion Var iable Maintenance 

(mi l l s /kWh ) (mi l l s /kWh ) (mi l l s /kWh ) (mi l l s / kWh ) 

1 7 . 6  

1 9 . 3  

18 . 6  
20 . 5  

20 . 1  

18 . 4  

1 7 . 7  
23 . 1  

1 9 . 4  

1 7  . 8  

1 7  . 4  
2 7 . 7 

1 9 . 3  

1 7  . 5  
3 2 . 8  

-0 . 8  

+0 . 2  

+8 . 1  
-0 . 8  

-1 . 8  

-0 . 1  

+6 . 8  
-1 . 8  

-0 . 2  

-0 . 1  

+2 . 1  
+0 . 3  

+0 . 5  

+0 . 6  
+1 . 6  

-0 . 5  

+0 . 2  

+2 . 6  
-0 . 0  

-0 . 7  

0 . 0  

+1 . 8  
-0 . 7  

-0 . 0  

+0 . 1  

+1 . 1  
+0 . 6  

+0 . 3  

+0 . 4  
+1 . 2 

-0 . 4  

+0 . 2  

+1 . 2  
-0 . 4  

-0 . 6  

0 . 0  

+0 . 3  
-0 . 5  

-0 . 0  

+0 . 2  

+0 . 8  
+0 . 7  

+0 . 2  

+0 . 3  
+1 . 2 

1 /  Es tima tes of  abso lute rate leve l s  should be viewed with  caut ion . The 
purpo se o f  this Tab le is to show ra te leve l d i f fe rences among al terna tives . 

2 /  Assumes the smel ters at  Columb ia Fal ls  and The Dal les are c losed 
throughout the ana lys is . 

3 /  This  analys is as sumes that nona1uminum DS Is would cont inue to be served at 
the IP S tandard ra te i f  the Variable  ra te opt ion is imp lemented . 

4/ Average aluminum DS I revenue d i f fers from IP  S tandard rate leve l under no 
act ion because of  e f fects of  the Incent ive rate . 
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Table 42 

PROJECTED AVERAGE REGIONAL EMPLOYMENT : 
NO ACT ION ALTERNATIVE WITH TWO PLANTS CLOSED 

AND VARIABLE RATE ALTERNATIVES 1/ 

Variat ion From No Ac tion 
No Ac t ion 
With Two Revenue P roposed 
P lants P rotection Variab l e  

Period/Sec tor Closed 2/ Alternat ive Reate 

FY 1987 - 1 9 9 1 : 
A1wnimun DS Is 4 , 0 7 3  +749 +990 
Other Employment 3 , 65 9 , 8 7 9  +58 7 +250 
Total Employment 3 , 66 3 , 95 2  +1336  +1 240 

FY 1992  - 1 996 : 
A1wninwn DSIs 3 , 8 79 +722 +86 9  
Other Employment 3 , 9 75 , 744 +26 1 +2 
To tal Employment 3 , 9 79 , 6 23  +983 +8 7 1  

FY 1 9 9 7  - 2000 : 
A1wninwn 3 , 90 3  +6 79 +8 2 7  
Other Employment 4 , 294 , 828 -483 -25 3  
To tal Employment 4 , 298 , 73 1  +196 +5 74 

1/ At a long-run alwninwn price o f  70i / 1b . 

Al ternat ive 

Load 
Maintenance 
A l ternat ive 

+1 3 78 
+ 1 98 

+ 1 5 76 

+ 1 2 5 1  
-4 7 

+1 204 

+1068 
-247 
+8 21  

2/  Asswnes the sme l ters at Co lwnb ia Fal l s  and The Dal les are c losed 
throughout the analys is . 

The empl oyment impac ts are dominated by the effects  of  creat ing and 
maintaining jobs at the two sme l ters , and on a regionwide bas is are always 
pos i t ive . Near-term benef its of the Variab l e  rate a l ternat ives on nonalwninwn 
employment are greater if  the two sme l ters were to c lose (compare Tab les 36 
and 42 ) ,  but in the longer term the nonalwninwn emp loyment suf fers relatively  
l i ttle . 

4 . 4  ENVIRONMENTAL CONSEQUENCES OF THE 
CONSERVATION/MODERNI ZATION PROGRAM 

4 . 4 . 1 Environmental Impac ts of A1wninwn Sme l ter Conservat ion Measures 

The ac tual phys ical modif icat ions and process changes used to e f f e c t  Con/Mod 
at Northwe s t  a1wninwn sme l ters are not expec ted to have a s igni f i cant 
environmental impac t for two reasons : ( 1 )  Federal and State environmental 
regulatory contro l al ready exis ts , and ( 2 )  modif ications or  re tro f i t s  to 
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alum inum sme l ters are not antic ipated to have a s ignif icant po tent ial f o r  
inc reas ing po l lutant discharges . The environmental regula t ions and standards 
which govern aluminum sme l ter des ign , modif icat ion , and opera t iops are 
described in chapter 3 . 4 .  

The intent and focus o f  Con/Mod i s  to improve plant eff ic iency , not 
necessari ly to increase p lant capac i ty .  Howeve r ,  it  is pos s ib le that  through 
e f f ic iency improvements , increased plant capac ity could become economic .  
S ince pol lutant discharges are of ten regulated on a produc t ion rate bas is  ( see 
chapter 3 . 4 ) , po l lutant discharges may increase proportionately to 
produc t ion . However , inc reases in plant produc t ion capac i ty would be required 
to be repo rted to the respons ible S tate environmental agency , and a permi t 
modi f icat ion or  new permi ts would usually be required . I f  produc t ion capac i ty 
increases as a result  o f  Con/Mod , their e lec t rical power demand would no t 
necessarily dec rease , and could increase in the short term.  Howeve r , if  this 
were the cas e ,  BPA would impose condit ions to call back load later when needed 
to meet  load growth . 

Temporary increases o f  d" s t  and/or s i l tat ion may resul t f rom outs i de 
construc tion ac t ivity . Overal l ,  these effects  are viewed as minor and o f  
short durat ion in re lat ion t o  overall  p lant operat ional discharges and the 
type of work to be performed in aluminum sme l ter modernizat ion . I f  a 
s i te-spec i f ic p roblem were ident i f ied , mit igat ion could be readi ly appl ied . 
These ac t ivit ies are also genera l ly sub j e c t  to regulat ion to prevent nuisance 
cond i t ions . 

Through plant improvements it  is reasonab l e  to expec t a reduc t ion o f  po l lutant 
dis charges . Automated alumina feed sys tems with bath sensors , larger anodes , 
and better hood des igns are re tro f i ts that would lessen the amount o f  t ime a 
po t is open and therefore could reduce plant  emiss ions . Further , the 
automated feed sys tems would reduce the f requency of  anode effects . (An anode 
effect  is a chemical imbalance resu l t ing f rom insuf f ic ient amounts  o f  alumina 
during which CO , carbon tetraf luoride (CF4 ) ,  and o ther gases are g iven 
o f f . ) Fina l l y ,  po l lutant discharges wi l l  be reduced as plants  update their 
po l lut ion contro l equipment .  Examples o f  curren t ly needed improvements 
inc lude new treatment fac i l i t ies for toxic water po l lutants and improved hood 
des igns to trap po t emiss ions bette r .  

The ful l range o f  measures the sme l ters might undertake under the program 
canno t be def ined at this time . Changes in air  or water po l lut ion f rom 
inc reased produc t ion induced by a Con/Mod p rogram would no t neces sari ly be 
o f f set  by improvements in effic iency s ince there is  no dire c t  correlat i on 
be tween plant e f f ic iency and discharges o f  air  or  water po l lutants . The 
Con/Mod program could resul t in several scenarios . 
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( 1 )  P lant product ion capaci ty remains the same and the regulatory 
agency decides the changes in the plant resul t ing f rom Con/Mod do 
not require modif ication o f  the p lant ' s  environmental permi ts . In 
this case , average emiss ions of  the plant may increase because the 
p lant produces more metal over t ime s ince it is  now more economi c  
t o  operate . But the maximum emiss ions would not change because i t  
i s  res tricted to the same permi t ted leve l s  as before . 

( 2 )  P lant produc t ion capaci ty remains the same and the regulatory 
agency decides the permi ts  mus t be modif ied . In this case , the 
maximum emissions wil l  be whatever the agency a l l ows them to be : 
an increase , a decrease , o r  no change . A decrease is  cons ide red 
more l ikel y ,  however ,  s ince several of the expec ted modif icat ions 
to  sme l ters should reduce emiss ions ; an agency ' s  procl ivity would 
be to t ighten rather than relax requirement s ; and a p lant 
modification may incur addi t ional requi rements , such as PSD rules  
or  New Source Performance S tandards , no t previous ly incurred . Even 
i f  emis s ion l imi ts  are t ightened , ac tual  emiss ions over t ime could 
increase if  plants , formerly operating at low average produc t ion 
l eve l s , now would ope rate at high produc t ion leve l s  because i t  i s  
more economical . 

( 3 )  Sme l ter produc tion capaci ty increases as part o f  the C on/Mod 
program . In this case , the regulatory agency would gene ral ly 
modify the permi t s , and , as in scenario 2 above , would l ikely 
reduce the al l owed emiss ions on a quantity per uni t  o f  produc t ion 
bas i s .  A t  any g iven time , or  o n  average , the emi s s ions could be 
higher or  lowe r than before depending on the permi t ted emi s s ion 
rate before and af ter , and produc t ion leve l s  before and af ter . 

The commona l i ty in a l l  these scenarios is the invo lvement o f  the res pons ib l e  
environmental regulatory agency . I t  is unl ike ly the agency would permi t the 
smel ters to  implement conservation o r  modernizat ion measures which would 
resul t in substant ial  harm to the envi ronment . 

Genera l l y ,  sme l ters are required to report , as a cond i t ion of  thei r  permi t ,  
any phys ical or operat ional change which would inc rease air  po l lutant 
emiss ions , discharges of water po l lutants , or hazardous was te generat ion , 
outs ide of  a simp le change in produc t ion leve l wi thin des ign produc t ion 
capac i ty ,  to the respons ible environmental regulatory agency . The sme l ters 
are also required to mon i to r  the i r  envi ronmental performance and make periodic 
repo rts to the agenc ies , and the plants  are periodically inspec ted by 
regulatory agency personnel .  Fo r any change in emissions discove red through 
the preceding , the regulatory agency has autho rity to requi re a change in one 
or more of the plants environmental pe rmits . Fo r any subs tant ial change in 
the sme l t e r ,  such as an increase in capacity or  a change in the type o f  
po l lut ion contro l  device , a permit modificat ion or  a new permi t would b e  
required . Permi ts also expi re periodical ly and mus t be renewed f o r  a p lant to 
continue to operate . When a permi t is being gran te d ,  renewed , or modif ied , 
the regulatory agency assures compl iance to the regulations and s tandards 
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described in chapter 3 . 4 .  However , i t  also  genera l ly goes beyond s tric t l y  
what the regulations and s tandards require , and may impose s tric ter measures 
or addi tional requirements if  needed to pro tec t the environment or if they are 
o therwise prac t ical ( e . g . , a sme l ter ' s  pas t performance indicates it can mee t  
a s tricter permi t ) .  

4 . 4 . 2  Aluminum Sme l ter Operations and 
Local Socioeconomic Impac ts  

Con/Mod programs were modeled at  a l ternat ive incentive leve l s ; that is  
different amounts BPA would pay for aluminum sme l ter conservat ion on a 
mills /kWh bas i s . Three leve l s  o f  incent ive were used--3 mil l s /kWh , 
5 mil ls /kWh , and 10 mi l l s /kWh . The model resul ts  for each al ternat ive funding 
level are shown for each sme l ter in Tab le 43 in terms of average probab i l i t ies  
of  operat ing f o r  FYs 1 98 7-1 9 9 1 , 1992-1 9 9 6 , and 1 9 9 7-2000 . 

S ince a Con/Mod program would be optional to al l sme l ters , offering a Con/Mod 
incentive at any level wil l  no t a l ter operat ion o f  those sme l ters f o r  which 
that level o f  incent ive does no t make Con/Mod measures at trac t ive , nor prevent 
them from c l o s ing . 

4 . 4 . 2 . 1  3 Mil l s /kWh Incent ive Alternative 

At 3 mi l l s /kWh and a l ong-run aluminum price of 70i / 1b . , increases in 
probabil ity  of operat ion are s l ight or non-exis tent for a l l  sme l ters  as shown 
in Table  4 3 . 

Aluminum smel ter impacts are , therefore , essentia l ly the same as for  the no 
act ion a l ternative . Con/Mod , to the sma l l  extent i t  may occur , i s  not 
expec ted to change sme l ter  operat ional impac ts  sub s tan t ia l ly ( see 
section 4 . 4 . 1 ) .  There could be some minor sme l ter  emp loyment impac ts  s ince 
one of  the ob ject ives of  a Con/Mod measure is l ike ly to be a reduc t ion in 
labor costs  as wel l  as power cos ts . This is  no t shown , however , by the 
sme l ter employment resul ts f rom the model ( see Tab le  4 7  in sect ion 4 . 4 . 4 . 2 )  
which shows an overa l l  near-term reduct ion o f  less  than 1 percent and 
long-term gains of also less than 1 percent . 

4 . 4 . 2 . 2  5 Mil l s /kWh Incent ive Alternative 

When funding leve l s  are inc reased to 5 mil l s /kWh wi th a long-run aluminum 
price o f  70i/ 1b . ,  the mode l predicts  some inc rease in operat ion at a number o f  
plants , but n o  particular plant charac teris t ic seems to trigger such an 
increase . The increase i s  as great as 8 percent for  Columbia Fal l s  in FY 
1 9 9 7-2000 , but is more typica l ly 1 or 2 percent for  mos t  plants  in mos t  
periods ( see Tabl e  43 ) .  
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Tabl  e 43 

PERCENT OF GAMES OPEN - CON/MOD 1/ 

Al coa Al coa Kai s e r  Kai ser  Reynol d s  Reynol d s  

Van co\Jv e r  Wen2t!;h�� !:Ql \.lmb i a  Fi!l 1 :; I n ti!l c o  M�i!d Ti!!;Qmi! !:QmmQnw�gl th T h� Dgl l es LQngv i ew 

Q5� 70� 651t 70<1 651t 70t 651t 701t 651t 701t 651t 701t 651t 701t 651t 701t 651t 701t 

No Ac t i on ( I nc en t i ve Rat e )  
FY  1 987 - 1 99 1  34 57 56 87 55 85 83 94 35 59 46 76 49 75 53  83 46 77 22 44 

FY 1 992 - 1 996 30 64 60 84 60 82 8 1  94 32 64 54 78 50 74 57 8 1  54 78 1 9  44 

FY 1 997 - 2000 26 6 1  60 84 57  82  80  92 27 63 52 78 48 73 55  79 5 1  78 1 5  42 

Con/Mod : 
3 Mi 1 1  s 

FY 1 987 - 1 99 1  34 57 58 88 55 85 86 95 35 59 46 77  49 75  53  83  46  77 22 44 

FY 1 992 - 1 996 30 64 63 86 60 82 82 96 32 64 54 78 50 74 57  8 1  54 78 1 9  44 

FY 1 997 - 2000 28 63 64 86 57 82 82 94 27 63 52 78 49 73  56 79 52 78 1 5  42 

--> 
5 Mi 1 1 :;  � 

FY 1 987 - 1 99 1  35 57 59 88 57 89 86 95 35  59  46  78  49 75 53  88 48 79 24 45 

FY 1 992 - 1 996 32 64 63 86 62 89 82 96 32 64 54 80 50 74 57 86 56 80 20 47 

FY 1 997 - 2000 3 1  6 3  64 86 62 90 87 94 30 65 52 80 50 73 57 86 54 80 1 7  4 7  

1 0 Mi 1 1 :; 
FY 1 987 - 1 9 9 1  3 7  66 59 88 6 1  9 1  86 96 37 67 49 80 52 80 57 88 50 80 25 47 

FY 1 992 - 1 996 44 74 611 86 69 9 1  84 96 38 72 56 8 1  57 8 1  63 86 56 8 1  28 56 

FY 1 997 - 2000 43 76 66 86 69 92 84 94 39 73 55 82 55 82 64 86 55 82 26 55 

1/ At l ong-run al umi num p r i c e s  of 651t/l b .  and 7 0 / It/l b .  as i nd i cated . 



Environmental impac ts f rom sme l ter operat ions of  this a l te rnat ive are a l i t t l e  
greater than for  the 3 mi l l s /kWh incent ive a l te rnat ive . Sme l te r  employment 
impac ts are pro j ec ted as a negl ig ib l e  dec rease in the near-term , and inc reases 
of  less than 5 percent in the later periods , on average , as can be  seen f rom 
Tab le 4 7 ,  sect ion 4 . 4 . 4 . 2 .  

4 . 4 . 2 . 3  1 0  Mi l ls /kWh Incent ive Al ternative 

At a 10 mi l l s /kWh Con/Mod incent ive and a long-run aluminum price of 70i / 1b . , 
a l l  the plants are projec ted to inc rease their probab i l i ty of operat ing over 
the no ac t ion al terna t ive . Some p lants  improve by ove r  10  percent in some 
periods . Genera l l y ,  the more e f f ic ien t ,  l ower cost  sme l ters show smal l e r  
improvements than the higher cost  plants  and improvements  are greater i n  the 
later periods , probab ly because  the aluminum price in the model t rends higher 
in later periods . 

Impac ts of the sme l ters that increase the i r  level of  operation under this 
al ternative would produce corresponding ly more po l l utants and s o l id was te , but 
would be presumed to remain wi thin regulated l imi t s . Phys ical and 
socioeconomic impac ts of a l l  sme l ters are described in Chapter 4 of  
Appendix A.  P rojec ted sme l te r  emp loyment impac ts  show gains over all  periods 
( s ee Table  4 7 ,  sect ion 4 . 4 . 4 . 2 )  in comparison with the no act ion al ternat i ve . 

4 . 4 . 3  Resource Operat ions and Deve l opment 

Changes in aluminum sme l ter and to tal loads as a consequence of  a l ternate  
Con/Mod incentives , assuming a long-run aluminum price  of  70i/1b . ,  are shown 
in Tab le 44 . The tab l e  shows l i t t le change at 3 m i l l s /kWh , some no tab l e  
increase at 5 mi l ls /kWh in the long-term ,  and subs tant ive increases  a t  
10  mi l l s /kWh . A t  3 mi l l s /kWh , load decreases resul t ing f rom improved energy 
e f f ic iency are greater than increases due to higher average sme l ter ope rat ing 
levels ; at 5 mi l l s /kWh , the o ppos i te is t rue . Changes in to tal load are less  
than changes in  sme l ter load , a resul t of  reduced availab i l i ty or  inc reased 
cos t to nona1uminum cus tomers of  energy due to increases in sme l ter  loads . 
BPA has resources curren t ly to serve these higher loads . The Con /Mod 
general ly resul ts in higher sme l ter loads because , when a sme l ter improves i t s  
eff ic iency , i t  becomes more economic to operate and is operated t o  produce 
more aluminum . Dec reases in consumpt ion on a per pound of  produc t ion bas i s  
are o f f set  by an increase i n  the average produc t ion over t ime . Unless  
capac i ty is  also  increased , the peak or  maximum l oad of  the plant is  reduced 
but its average load is  inc reased . 

The est imated amount o f  load at  capac i ty for  each p lant , wi th and wi thout 
conservation , is  shown in Tab l e  45 . 

The changes in emis s ions , dis charges , and o ther impac ts computed d i rec t ly f rom 
the model resul ts for coal , nuc lear , and combus t ion turb ine resources are 
tabulated in Appendix C .  
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Tabl e  44 

PROJECTED AVERAGE ALUMINUM SMELTER AND TOTAL LOADS : 
CON/MOD INCENTIVES AT 70i/LB . ALUMINUM PRICE 

(Ave . Annual MW) 

No Ac t ion 3 mi l l s /kWh 5 mi l l s /kWh 

Sme l ter Loads 
FY 1 98 7-1991  1 , 960 1 , 95 1  1 , 96 5  
FY 1 992-1 996 1 , 806  1 , 8 1 9  1 , 860 
FY 1 9 9 7-2000 1 , 840 1 , 85 3  1 , 902  

Total Loads 
FY 1 98 7-1 9 9 1  21 , 360 21 , 358  21 , 36 7  
FY 1 992-1 996 22 , 045 22 , 040 2 2 , 06 1  
FY 1 9 9 7-2000 23 , 35 1  23 , 341  23 , 36 9  

Tabl e  45 

ESTIMATED AMOUNT OF LOAD AT CURRENT CAPAC ITY 
(WITH AND WITHOUT EFFIC I ENCY IMPROVEMENTS ) 

Sme l ter 

Alcoa , Vancouver 
Alcoa , Wenatchee 1/ 
Columbia Fal l s  
Inta1co 
Kaiser , Mead 
Kaiser , Tacoma 
Commonweal th 
The Dal les  
Reyno lds , Longview 
Reynolds , Troutdal e  

TOTAL 

Load at Capac i ty 
Operat ion 

(MW) 

244 . 28 
220 . 00 
3 20 . 55 
430 . 96 
458 . 70 
1 5 1 .  60 
288 . 90 
1 5 2 . 05 
4 1 2 . 66 
263 . 38 

2943 . 08 

1 /  Sme l ter load served by BPA . 

Es t imated Load at 
Capac i ty Operat ion 
with Improvements 

108 

( MW )  

20 7 . 5 1 
20 1 . 7 5 
291 . 78 
395 . 04 
389 . 84 
1 3 6 . 6 2  
26 2 . 7 5 
138 . 29 
3 7 1 . 8 1  
223 . 74 

26 1 9 . 1 3 

10 mi l l s /kWh 

2 , 036  
1 , 949 
1 , 990 

21 , 40 7  
22 , 09 1  
23 , 386 

Reduct ion 
(MW)  

36 . 7 7 
1 8 . 30 
28 . 7 7 
35 . 92 
68 . 86 
14 . 98 
26 . 15 
1 3 . 76 
40 . 85 
3 9 . 64 

3 24 . 00 



One o f  the obj e c t ives o f  the aluminum sme l ter  Con/Mod program is t o  induce 
conservation which can be used to mee t  BPA load growth when needed . Impac ts  
o f  the program on  future resource development  can vary depending on the means 
chosen to preserve the conserva t ion aspects  of the program for  when needed . 
The program proposes a combinat ion o f  a l imit on contract demand and an 
inspection/monitoring mechanism to assure that the Con/Mod measures are 
ins tal led , operated , and maintaine d .  An al ternative to the 
inspect ion/monitoring to assure conserva t ion does  occur would be a restrict ion 
on contrac t demand on an individual sme l ter . This would cons train power 
consumpt ion by the smel ter to i t s  new , pos t  Con/Mod demand f o r  energy at 
maximum produc tion .  (An aluminum sme l ter ' s  contract demand i s  the maximum 
power i t  is ent itled to under current contrac ts with BPA ; the o perat ing demand 
is the maximum power ent i tled to the sme l ter based upon annual negot ia t ions 
with BPA. ) A restriction in operat ing demand alone would no t prevent the 
aluminum company f rom us ing the energy it saved at one plant at  ano ther or f o r  
expansion . 

BPA plans its  resource o perat ions and acquisi t ions on the bas i s  o f  expec ted 
DSI loads and no t on the bas is o f  maximum po tential DSI loads . Several 
aluminum companies have large surpluses  of cont rac t demand they are l ikely 
never to use .  Therefore , reduct ions in contrac t demand alone do no t 
necessarily assure use o f  the sme l ter conservat ion by the region to meet  l oad 
growth . Contract  demand l imitat ions do res trict  the abi l i ty o f  the aluminum 
companies to place addi tional load on BPA , so in that sense may be des irable .  

In  the long-term , the reduced aluminum sme l ter  load resul t ing under  these 
alternat ives could mean new resources could be pos tponed , de laying the 
envi ronmental impacts of their  development and operat ion . 

4 . 4 . 4  Regional Socioeconomic Impac ts  

4 . 4 . 4 . 1  Rate Impacts 

The impac t s  o f  the Con/Mod alternat ives to BPA ' s  who lesale rates , assuming a 
long-run aluminum price o f  70i/ 1b . , are expec ted to be ins ign i f i cant . 
Table  46 shows proj ected PF ,  IP ,

' 
and NR rate levels ( in 1 985 do llars ) for 

FY 1 988 , FY 1 990 , FY 1995 , and FY 2000 f o r  the no act ion a l ternat ive and for  
each o f  the three Con/Mod a l ternative incent ive levels . The who lesale rates 
pro j e c ted unde r each of  the alternatives are l i t t le different f rom the rates 
projec ted unde r the no ac tion al ternat ive . Therefore , no s i gnif icant rate 
impac ts  would be expec ted at ei ther the who lesale level o r  the re tai l leve l 
under any of  the Con/Mod al ternat ives . 
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Table  46 

PROJECTED POWER RATES BY CUSTOMER CLASS : 
NO ACTION CASE AND CON/MOD ALTERNATIVES 1/ 

( 1985 Dol lars ; 70i/ 1b . Aluminum) 

Variation From No Ac t ion 
No Ac t ion 3 Mi l l s  5 Mi l ls 

Year/Cus tomer C lass Case Con/Mod Con/Mod 
(mi l ls /kWh ) (mi l l s /kWh) (mi l l s /kWh ) 

FY 1 988 : 
P r iori ty Firm 1 7 . 4  0 . 0  +0 . 1  
Indus t r ial  Firm 

S tandard '!:./ 1 9 . 5  0 . 0  0 . 0 
New Resource Firm 20 . 3  0 . 0 0 . 0 

FY 1 990 : 
Priori ty Firm 1 9 . 9  0 . 0 0 . 0  
Indust rial Firm 

S tandard '!:./ 1 8 . 5  -0 . 1  -0 . 1  
New Resource Firm 23 . 0  0 . 0  0 . 0  

FY 1995 : 
Priori ty Firm 1 9 . 6  +0 . 1  +0 . 1  
Indus t rial Firm 

S tandard '!:./ 18 . 0  +0 . 1  +0 . 1  
New Resource Firm 28 . 4  +0 . 2  +0 . 1  

FY 2000 : 
Priori ty Firm 1 9 . 6  0 . 0  0 . 0  
Indus t r ial  Firm 

S tandard '!:./ 1 7 . 9  0 . 0  0 . 0  
New Resource Firm 3 4 . 0  -0 . 1  -0 . 4  

Al ternat ive 
10 Mi l l s  
Con/Mod 

(mi l l s /kWh ) 

+0 . 1  

0 . 0 
+0 . 1  

0 . 0 

-0 . 1  
0 . 0 

+0 . 2  

+0 . 2  
+0 . 3  

+0 . 1  

+0 . 1  
-0 . 3  

1/ Est imates of  absolute rate leve l s  should be viewed wi th caut ion . The 
purpose of this tab le is to show rate leve l dif ferences among al ternat ives . 

'!:./ Average DS I rates under no act ion would be less  because of  the e f f e c t s  of 
the Incentive rate . The effective rate paid by some sme l ters under the 
Con/Mod a l ternat ive wi l l  be less through FY 1996  than the IP S tandard rate 
because of payments to those p lants under the Con/Mod programs . 

1 1 0  



4 . 4 . 4 . 2  Regional Employment Impac ts 

Regional employment impac ts o f  the Con/Mod alternat ives would be 
ins ignif icant . Tabl e  47 shows proj e cted average annual aluminum sme l te r  and 
o ther employment for each of the al ternatives . In the near term at 3 mi l l s  
kWh , labor e f f ic iency improvements offset  employment gains due t o  increased 
operating rates , resul t ing in a ne t loss  of sme l te r  j obs . To tal regional 
employment for  each al ternative for  a l l  three periods var ies only s l ight l y  
f rom the n o  ac t ion al ternat ive . 

Tab le 4 7  

PROJECTED AVERAGE ANNUAL REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 70i/ LB . 
NO ACTION CASE AND C ON/MOD ALTERNATIVES 

Variat ion From No Ac t ion 
N,., Ac t ion 3 Mi l l s  5 Mi l l s  

Period/Sec tor Case Con/Mod Con/Mod 
FY 1 9 8 7  - 1 9 9 1  : 

Aluminum 5 , 091  -39 +7  
Other Employment 3 , 65 9 , 942 -1 0 
Total Employment 3 , 665 , 03 3  -40 + 7  

F Y  1992  - 1996 : 
Aluminum 4 , 749 +33 +148 
Other Employment 3 , 9 75 , 63 3  -22 -45 
To tal Employment 3 , 980 , 382 +1 1 +103  

FY  1 9 9 7  - 2000 : 
Aluminum 4 , 808 +3 2 +1 70 
O ther Emp loyment 4 , 294 , 5 6 3  -8 +21 
Total Employment 4 , 299 , 3 7 1  +24 + 1 9 1  

Al ternat ive 
10 M i l l s  
Con/Mod 

+ 1 9 2  
+2 

+1 94 

+3 98 
-7 3  

+3 25 

+4 24 
+10 

+434 

4 . 4 . 5  Impac ts o f  Al ternat ives Re lating to P rogram Scope 

Impac ts o f  al ternat ives to cons train the scope o f  the Con/Mod program to some 
lesser l evel , such as a reduced annual budget ,  shorter program durat ion , or  a 
p i l o t  program would s imply accompl ish a lesser degree o f  program 
partic ipation , and would resul t in some f ract ion o f  the environmental and 
soc ioeconomic impac ts that may occur f l om the cases discussed above . A 
targeted program would produce the same type of a f f e c ts , but only at or  for  
the sme l ter or  smel ters targe ted and the  respec t ive communi ty or  commun i t ies . 
A program expanded through larger budge t ,  longer durat ion , or  o ther means may 
resul t in some add i t ional conservat ion/modernizat ion ac t ivi ty by the 
sme l ters . Howeve r ,  techno logical l imi ts dic tate the amount o f  
conservation/modernization that can b e  achieved and , s ince a l l  sme l ters seem 
to undertak� Con/Mod at 10 mi l l s /kWh , an expanded program would l ikely resul t 
in negl igib le d i fferences in environmental impac t f rom the 10  mi l ls /kWh 
alternat ive . 

1 1 1  



4 . 4 . 6  Sens i t ivity o f  the Con/Mod Analys i s  to  a 
Low Long-Run Aluminum Price 

A second model run which assumed a l ong-run expec ted aluminum price o f  6 5 ¢ / lb . 
was made to test  the effects  o f  the al ternat ive Con/Mod incent ive l evels  under  
this  potential i ty .  This run again showed the majo r  affect  aluminum price  has 
on sme l ter  operat ions in general ( see Table 24 , Table 25 , and sect ion 4 . 2 . 4 ) .  
S imi lar overal l  trends among the incen,t ive leve l s  were shown at 6 5 ¢ / lb . as 
were discussed in sec t ion 4 . 4 . 2 ;  that  is , the 3 and 5 mi l ls /kWh l evel s  of 
incent ive had general ly l it t le or no e f f ec t  ( except for  

'
Co lumb ia Fal ls ) ,  and 

the 10 mil ls /kWh had subs tantial effect . At 10 mi1 1s /k\Jh , improvement in 
plant c losure probab i l i t ies are again bet ter in the latter periods , and 
improvements general ly are greater for  the h igher cost  sme l ters . 

Sme l ter  l oads and generation at the lower aluminum price are subs tantially 
lower than at 70¢/lb . as  expected (compare Tables 44  and 48 ) ,  but show s imi lar 
relat ionships among the a l ternat ives . 

Table  48 

PROJECTED AVERAGE ALUMINUM SMELTER AND TOTAL LOADS 

Sme l ter Loads 
FY 1 98 7-1 9 9 1  
FY 1 992-1 9 96 
FY 1 99 7 -2000 

To tal Loads 
FY 1 98 7-1 9 9 1  
FY 1 992-1 9 96 
FY 1 9 9 7-2000 

CON/MOD INCENTIVES AT 65¢/LB . ALUMINUM PRICE 
(Ave . Annual MW )  

No Ac t ion 3 mil ls /kWh 5 mil ls /kWh 

1 , 3 26 1 , 3 21 1 , 33 9  
1 , 221  1 , 229 1 , 254 
1 , 195  1 , 21 6  1 , 25 1  

21 , 0 38 21 , 036 21 , 046 
21 , 840 21 , 838 21 , 850 
23 , 0 1 1  23 , 0 1 3  23 , 021  

1 0  mi l l s /kWh 

1 , 3 94 
1 , 34 9  
1 , 36 9  

21 , 0 7 6  
21 , 8 99  
23 , 0 9 9  

Effects  o f  the al ternative Con/Mod incent ive levels  wi th a long-run' aluminum 
price of  6 5 ¢ / lb . on rates to o ther cus tomer c lasses in comparison with the no 
act ion a l ternat ive are shown in Tab le  49 . Rates appear to be general ly h igher 
under any incent ive level for the 6 5 ¢ / lb . scenario than at  70¢/ lb . in the 
near-term but general ly are lower in the long-term . Rate changes f rom no 
act ion among al ternat ives seem to bear no spec i f ic cons is tent relat ionship 
be tween the two aluminum prices , but are of l ower average magni tude in the 
6 5 ¢ / lb . analys is . Rate levels in general would not appear to be s ignif ican t ly 
affec ted by Con/Mod program levels  in the 6 5 ¢ / lb . s cenar io . 
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Tab l� 49 

PROJECTED POWER RATES BY CUSTOMER CLASS : 
NO ACTION CASE AND CON/MOD ALTERNATIVES 1/ 

( 1 98 5  Dol lars ; 65¢/Lb .  Aluminum) 

Variat ion From No Ac t ion 
No Ac t ion 3 Mi l l s  5 Mi l l s  

Year/Customer C lass Case Con/Mod Con/Mod 
(mi l l s /kWh ) (mi l l s /kWh ) (mi l l s / kWh ) 

FY 1 988 : 
Priori  ty Firm 1 7 . 7  0 . 0  0 . 0 
Indus t r ial Firm 

S tandard '1:./ 1 9 . 4  0 . 0 0 . 0 
New Resource Firm 20 . 7  0 . 0 0 . 0 

FY 1990 : 
Priori ty Firm 20 . 4  -0 . 1  0 . 0 
Indus t rial Firm 

S tandard '1:./ 18 . 8  -0 . 1  -0 . 1  
New Resource Firm 23 . 6  -0 . 1  -0 . 1  

FY 1 9 9 5 : 
Priori ty Firm 1 9 . 4  0 . 0 0 . 0  
Indus trial Firm 

Standard '1:./ 1 7 . 7  0 . 0  0 . 0  
New Resource Firm 2 7  . 5  -0 . 1  -0 . 2  

FY 2000 : 
Priori ty Firm 1 9 . 1  0 . 0  -0 . 1  
Indus trial Firm 

S tandard '1:./ 1 7 . 4  -0 . 1  -0 . 1  
New Resource Firm 3 2 . 6  -0 . 2  -0 . 4  

A l te rnat ive 
10 Mi l l s  
Con/Mod 

(mi l l s / kWh ) 

0 . 0  

0 . 0 
0 . 0 

0 . 0  

-0 . 1  
-0 . 1  

+0 . 1  

+0 . 1  
+0 . 2  

0 . 0  

0 . 0  
-0 . 3  

1 /  E s t imates of  abso lute rate levels  should be viewed with caution . The purpose 
o f  this  tab le is to  show rate level differences among al ternat ives . 

2/ Average DS I rates under no ac t ion would be less  because of  the e f f e c t s  o f  the 
Incent ive rate . The effective rate paid by some sme l ters unde r  the Con/Mod 
a l ternat ive wil l  be less through FY 1996  than the IP S tandard rate because of 
payments to those plants under the Con/Mod programs . 

1 1 3  



Employment for  the 6 5 i / lb . l ong-run price case is  shown in TaL le  5 0 . Aluminum 
sme l ter  employment is much l ower in a l l  cases at  the l ower aluminum price 
( compare Tables 47 and 50 ) .  Changes in nonaluminum employment are mino r . As 
in the 70i/ lb . scenario , magnitudes of changes in aluminum employment f rom no 
act ion are minor in the 6 5 i/ lb .  case for  each Con/Mod a l ternat ive . 

4 . 5  ENVIRONMENTAL CONSEQUENCES OF THE IP-PF RATE LINK 

BPA is considering a rate l ink that would f ix the relationship between the 
rates its  pre ference customers pay ( currently the PF  rate ) and the IP  Standard 
rate charged the DS Is . Unl ike the o ther two proposals addressed in this E I S , 
the IP-PF  rate l ink w i l l  apply to a l l  the DS I s , not j us t  the aluminum 
sme l ters , and w i l l  not be discre tionary on the DS Is ' part . The I P-PF rat e  
l ink and a l ternat ives under cons iderat ion are described i n  sect ion 2 . 4 .  

I t  i s  impos s ible  to model the impac ts o f  the I P-PF rate  l ink pre c isely.  I ts 
effect  resul ts  f rom the DS Is ' percept ion of the degree o f  rate and planning 
certainty the IP-PF rate l ink would provide versus that provided by the 
pos t-1 985 relat ionship be tween the two rates es tab l ished by the Pac i f i c  
Northwe s t  P ower Ac t .  Therefore , impac ts  are dis cussed in a general ly 
qual i tat ive manner . 

Tab l e  50 

PROJECTED AVERAGE ANNUAL REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 65i/LB .  
NO ACTION CASE AND CON/MOD ALTERNATIVES 

Variat ion From No Ac t ion A l ternat ive 
No Act ion 3 M i l l s  5 Mi l ls 10  Mi l l s 

Period/Sec tor Case Con/Mod Con/Mod Con/Mod 
FY 1 9 8 7  - 1 9 9 1  : 

Aluminum 3 , 391) +2  +50 +199  
Other Employment 3 , 6 59 , 75 Z  +6 +4 +8 
Total Employment 3 , 6 6 3 , 142  +8 +54 +20 7 

FY 1 9 9 2  - 1996 : 
Aluminum 3 , 1 90 +18 +83 +355 
O ther Employment 3 , 9 75 , 740 -15  -22  -7 7 
Total Emp l oyment 3 , 9 78 , 930 +3 +6 1 +278 

FY 1 9 9 7  - 2000 : 
Aluminum 3 , 095 +55 +150  +484 
O ther Employment  4 , 294 , 865  +18 +5 -1  
Total Employment 4 , 29 7 , 960 +73  +155  +48 3  

1 14 



The immediate effec t  o f  the I P-PF rate  l ink is  to reduce the l evel of  
uncertainty in the DSI  rate relative to the uncertainty that would exi s t  if  
l evels  o f  the indus trial margin ( M )  and value o f  reserves cred i t  (V)  ( see 
sec tion 2 . 4 )  were computed for each individual rate case during the period the 
l ink would be in effec t . The added rate  s tab il i ty could aid DS I planning , 
increase load s tabil i ty ,  and perhaps induce increased plant capi tal  inves tment . 

4 . 5 . 1  DS I Operat ions 

Maintaining the IP-PF rate l ink through FY 2001 would reduce the uncertainty 
of  electrici ty cos ts to the DS Is  for the durat ion o f  their current Power Sales 
Contrac ts . This is important becaus e ,  for  the DS I s , elec tricity is a maj o r  
cos t of  product ion . The IP-PF rate l ink by itself  would no t affect  plant 
inves tment or operat ing decis ions for  the mos t  e f f i cient plants , o r  the p lants  
that are leas t e f f ic ient and for which inc reased I P  rate s tab i l i ty alone would 
no t prevent shutdowns . However ,  for some plants , the IP-PF rate l ink may 
encourage inves tment in plant modernizat i on because o f  greater assurance o f  
inves tment recovery . I f  the durat ion o f  the I P-PF rate l ink were 5 years , the 
uncertainty in IP rate levels  would be somewhat greater . Fewer , if any , 
plants would modernize on the bas is o f  increased rate s tab i l i ty for  a 5 -year 
period . 

The contrac t modif icat ion al ternative could resul t in equal or  s l ightly 
increased DSI l oads over those that would occur if  an I P-PF rate l ink po l icy 
were adopted . Increased loads could be due to greater inves tment in 
modernizat ion , or fewer c losures , as a resul t of  lower perce ived uncertainty 
in I P  rate leve l s  assoc iated with a contrac tual arrangement as compared to a 
po l i cy s tatement . 

4 . 5 . 2 .  Resource Operations and Development 

To the sma l l  extent the IP-PF rate l ink may increase DS I loads , or  decrease 
them by encouraging conservation , there would be minor impac ts  on operat ion of 
power generat ing resources . Al ternat ives which provide less or more p lanning 
certainty to the DS Is  are expec ted to af fect  resource operat ions to a somewhat 
lesser or  greater degree , respectively . 

4 . 5 . 3  Regional Soc ioeconomic Impacts 

Overa l l , the IP-PF rate l ink is expec ted to have a bene f i c ial  s tab i l iz ing 
effect  on the rates of o ther BPA cus tomers . One o ther po tential impac t is the 
effec t , e i ther bene f ic ial or adverse , of forecas t ing error on who lesale rates 
to o ther cus tomers . The degree of  forecas t ing error would depend on how 
closely the ra te l ink approximates the factors affect ing M and V over t ime . 

To the extent BPA could reaff irm ,  modify , or resc ind the IP-PF rate l ink 
arrangement any adverse impac ts on BPA ' s  cus tomers may be mi t igated . Because  
an IP-PF rate l ink po l icy could be modif ied , if  needed , through a 7 ( i )  
process , i t  would be less diff icul t to change the I P-PF l ink than i f  the 
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contract modification alternat ive were ado pted . Implementation through 
contrac t modification would provide less  f lexib i l ity for BPA to mitigate any 
po tential adverse impac ts o f  the rate l ink to the DS Is  or o ther cus tomers . 

With the al ternative o f  implement ing the IP-PF rate l ink through modif ication 
of  Power Sales Contrac ts , BPA revenue s tabi l i ty could be even greater than 
under BPA ' s  proposal , assuming the con t rac tua l  arrangement resul ts  in 
s tabi l iz ing or increas ing DS I loads . To the extent the propo sed IP-PF rate 
l ink inc reases DS I operating leve l s , DSI  employment leve l s  might be highe r . 
Howeve r ,  the re is  no bas is for predic t ing subs tantive e f f e c ts on to tal 
regional employment ( see sections 4 . 3 . 3 . 2 , 4 . 4 . 4 . 2 ,  and 4 . 6 . 3 . 2 ) .  

Impacts  to wholesale rates f rom po l icy implementation of  the IP-PF rate  l ink 
al ternat ives are l ikely to result in ins ignif icant impac ts  to retail  consumers 
o f  e lec tric ity .  There is some risk  o f  re tai l  rate impac t s  resul t ing through 
FY 200 1  via contrac t modif icat ion . This  is because of  the reduced f lexib i l i ty 
assoc iated with contrac tual  implementat ion to respond to any adverse rate 
effec ts . 

4 . 6  ENVIRONMENTAL CONSEQUENCES OF COMBINAT IONS OF 
VARIABLE RATES AND CON/MOD PROGRAMS 

To analyze cumulat ive effects  o f  a Variab le rate and a Con/Mod program , three 
comb inat ions of  Variab le rates and Con/Mod incent ive leve ls  were modeled : the 
revenue pro tect ion a l ternative Variab le rate wi th 3 mi l l s / kWh Con/Mod 
incent ive ; the proposed Variab le rate wi th 5 mi l l s / kWh Con/Mod incent ive ; and 
the load maintenance al ternat ive Variab le rate with a 10 mil ls / kWh Con/Mod 
incent ive . The model imposed the respec t ive Var iable  rate on a l l  the 
sme l ters . However , if implemented , it is expec ted that a Variab le  rate and a 
Con/Mod program wil l  each be avai lab l e  opt iona l ly to each aluminum smel ter . A 
sme l te r  would be able  to select  one o r  ano ther or  bo t h .  

4 . 6 . 1  Aluminum Sme l ter Opera tions 

Table 5 1  presents for the combinat ions modeled average probab i l i ties  of 
operating , summarized f rom Tab les 14 through 23 , for  each of  the region ' s  
aluminum sme l ters . 

A Con/Mod program does no t ac t as a dis incent ive to any sme l ter s ince 
partic ipat ion is optional . The only inf luence it would have on p lant c losure 
dec i s ions or the dec is ion to accept a Variab le rate would be if the program 
mi t igated an adverse economic impac t of a Var iab l e  rate on a sme l te r .  A 
Con/Mod program , even if incent ives as h igh as 10  mi l l s / kWh were o f fered , 
would no t generally mi t igate the adverse impac ts of  the revenue pro tec tion 
al ternat ive since the incent ive would only be paid for energy savings at  a 
smel ter , a sma l l  part of  their  to tal load . Howeve r ,  Tab le 5 1  does indicate 
that a 3 mil l s /kWh incent ive to Intalco  would roughly balance out the e f f e c t s  
of  the revenue pro tec t ion rate . This i s  probab ly due to Intal co ' s  uni que 
pos i t ion as the reg ion ' s  l owe s t  cos t smel ter . A l l  the o ther sme l ters would 
have lower probab i l i t ies of  operat ing under the comb inat ion of  3 mil l s / kWh 
Con/Mod incent ive and the revenue pro tec t ion al ternat ive . 
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Tabl e 5 1 

PERCENT O F  GAMES O P EN - COMB INATIONS 11 

Al coa Al coa Ka i se r  Ka i se r  Reynol d s  Reynol ds 
Van couve r Wenatchee Col umb i a Fill l s  I n tal co  MeilQ Ta!:Qmil CQmmQnweill th The [!i!l l es bQngv i ew It:2utdaJe 
65[ 70g 65g 70g 65g 70g Q5g 70g Q�� 70[ Q�[ 70[ 6�[ 70[ Q�[ 70[ 65[ 70ft fi5t 70t 

No A c t i on  ( I nc en t i ve Rat e )  
F Y  1 987 - 1 99 1  34 57 56 87 55 85 83 94 35 59 46 76 49 7 5  53  83 46 77 22 44 
FY 1 992 - 1 996 30 64 60 84 60 82 8 1  94 32 64 54 78 50 74 57 8 1  54 78 1 9  44 
FY 1 997 - 2000 26 6 1  60 84 57 82 80 92 27 63 52 78 48 7 3  55  79 5 1  78 1 5  42 

Comb i na t i ons : 
Reven!,!e/:2 M i l l s  
FY 1 987 - 1 99 1  3 3  55  53  82 52 79 85 95 32 57 4 1  68 48 7 1  50 7 7  42 68 1 8  42 
FY 1 992 - 1 996 29 59 60 83 57 80 8 1  95 28 62 46 72 47 70  53  78  48 72 1 9  3 1  
F Y  1 997 - 2000 26 57 59 84 53  82 8 1  93 24 60 43 73 43 70  5 1  7 7  46 73 1 4  37  

--.J 
P rQRQsal /5 M i l l s  
FY 1 987 - 1 99 1  33 57 56 88 56 90 85 96 34 58 45 74 48 74 5 1  88 47  75  24  45 
FY 1 992 - 1 996 30 64 6 1  86 6 1  87 7 1  95 28 63 52 76 47 74 56 86 54 76 2 1  44 
FY 1 997 - 2000 30 63 6 1  86 62 88 8 1  94 26 64 49 76 47 75 55 86 5 1  76 1 8  44 

LOild / 1 0  Mi l l s  
FY  1 987 - 1 99 1  tJO 69 7 5  9 5  7 4  96 94 96 40 70 56 8 1 55  92 64 95 56 90 26 90 
FY  1 992 - 1 996 tJ6 80 78 93 76 94 90 94 42 76 6 1  84 63 90 69 93 6 1  88 29 88 
FY 1 997 - 2000 45 79 74 90 74 91 88 9 1  42 76 57 82 60 87 67 90 57  87 26 87 

II At l ong-run al umi num p r i ces  o f  65�/l b .  and 70/¢/l b .  as i nd i cated . 



When a Con/Mod program is  offered wi th a Variab le rate that may be bene f i c ial  
o r  c lose to  neutral to  sme l ters in  general , then the re is  l ikely to be s ome 
cumulative effec t .  At a long-run aluminum price of 70i/ lb . ,  the comb inat ion 
of  the proposed Variable  rate with a 5 mi l l s / kWh Con/Mod incentive improves 
probab i l i t ies of operating for some sme l ters over the no ac t ion a l te rnat ive 
and over the proposed Variab le rate alone ( fo r  example , compare Co lumbia Fal l s  
and The Dal les in Tab les 3 3  and 43 ) .  Other sme l ters are helped to a lesser  
degree by this  combination . 

The combination o f  a 10 mi l l s / kWh Con/Mod incent ive wi th the load maintenance 
Variab le  rate is pro j ec ted to bene f i t  a l l  the sme l ters in comparison with the 
no ac t ion al ternative . High cos t / low e f f i c iency plants  are part i cularly 
hel ped . 

Aluminum sme l ter employment ( see Tab le  54 , sect ion 4 . 6 . 3 . 2 )  at a long-run 
aluminum price o f  70i / lb . is  improved by roughly 10 to 1 5  percent f o r  the l oad 
maintenance a l ternat ive with a 10 mi l l s /kWh incent ive , and by much sma l l e r  
percentages for  the proposed Variab le rate wi th a 5 mi l l s /kWh incent ive . The 
revenue protec t ion rate with a 3 mi l l s /kWh incentive resul t in less  sme l te r  
employment . 

Appendices C and D show projec ted aluminum sme l ter po l lutant discharges 
computed direc t ly f rom the model output for the comb inat ions of Con/Mod 
incent ives and Variab le rates mode l e d .  

4 . 6 . 2  Resource Operat ion and Development 

Changes in aluminum smel ter and to tal loads as a consequence o f  the 
comb inat ions of  rate alternat ives and Con/Mod incent ives are shown in Tab l e  5 2 .  

Tab le  5 2  

PROJECTED AVERAGE ALUMINUM SMELTER AND TOTAL LOADS : 
VAR IABLE RATE-CON/MOD COMB INATIONS AT 70i /LB . ALUMINUM PRICE 

(Ave . Annual MW )  

Revenue with P roposal with Load w i th 
No Act ion 3 mil l s /kWh 5 mi l l s /kWh 10 mi l l s /kWh 

Sme l ter Loads : 
FY 198 7-1991  1 , 960 1 , 885 1 , 990 2 , 209  
FY 1 99 2-1996  1 , 806 1 , 7 7 9  1 , 8 7 5  2 , 1 1 7  
FY 199 7-2000 1 , 840 1 , 7 7 7  1 , 8 7 2  2 , 05 0  

To tal Loads : 
FY 198 7-1 9 9 1  21 , 360 21 , 39 1  21 , 436 21 , 5 5 0  
FY 1 9 9 2-1996 2 2 , 045 22 , 23 9  22 , 249 22 , 3 7 1  
FY 199 7-2000 23 , 35 1  23 , 5 1 5  23 , 49 7  23 , 58 7  
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Changes in sme l ter loads comport with the changes discussed in the previous 
sect ion for  probab i l i t ies o f  sme l ter operat ion . To tal loads are highe s t  for  
the load maintenance with 10 mi l l s /kWh combination ,  but offer  no  other  t rends 
or cons is tent order . BPA currently  has resources availab l e  to  serve these 
higher loads in the near-term , but inducement of higher loads may accelerate 
need for new resources or conservat ion in the future . 

Changes in emiss ions , dis charges , and o ther environmental impacts  o f  coal , 
nuc lear , and combus tion turb ine generat ing resources computed f rom the mode l 
results  for  the comb inat ions are provided in Appendix E .  

4 . 6 . 3  Regional Soc ioeconomic Impacts 

4 . 6 . 3 . 1  Rate Impac ts 

Rate impacts of the combinations do not appear to be s ignif icant . Tab le 5 3  
shows P F ,  IP  S tandard , and NR rates proj ec ted f o r  FY 1 988 , FY 1 990 , FY 1 99 5 , 
and FY 2000 . Average aluminum sme l ter revenue per k i 1 owatthour paid to BPA 
under each al ternat ive for the years in which the Variab le rate woul d  be in 
effect  is also shown . Average aluminum sme l ter revenue returned to BPA under 
the revenue protect ion Variable rate with 3 mil l s /kWh Con/Mod is pro j ec t ed to 
be 6 . 3  mi l l s /kWh and 1 . 5  mi l l s /kWh higher than under the no ac t ion al ternat ive 
for  FY 1 990 and FY 1995 , respective l y .  Average aluminum sme l ter revenues to 
BPA under the o ther combinations analyzed , howeve r ,  more c losely approximate 
those under the no act ion case . PF  rates in FY 1 990 are reduced wi th any 
combination because sme l ters are proj ec ted to operate more and theref o re 
purchase more energy f rom BPA . The increased revenues more than o f f s e t  the 
cos ts of providing the Con/Mod payments . Furthermore , PF , IP S tandard , and NR 
rate l evels  proj ec ted under each of the comb inat ions general ly do not vary 
substan t ial ly f rom those under the no ac t i on case . These resul ts sugges t no 
s ignif icant who lesale or  retail  rate impacts  under any of the combinat ions . 

4 . 6 . 3 . 2  Employment Impacts 

P ro j e c ted employment impacts under each o f  the comb inations analyzed are 
presented in Tab le 54 . Regional emp loyment for any of  the comb inat ions does 
no t vary s ign if ican t ly f rom the no ac t ion case , especially when viewed in 
percentage terms . For instance , the difference of 805 employees relat ive to 
the no ac t ion case for FY 1 9 92-1996  under the load maintenance Variab le rate 
wi th 10  mi l l s /kWh Con/Mod cons t i tutes a pos i t ive difference of  approximately 
0 . 02 percen t in  to tal reg ional empl oyment .  
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Table  5 3  

PROJECTED POWER RATES BY CUSTOMER CLAS S : 
NO ACTION CASE AND COMBINATIONS l/�/ 

( 1985 Dol l ars ; 70�/Lb .  Aluminum )  

Variat ion From No Ac t ion 
Revenue Proposal 

No Act ion with 3 Mi l l s  with 5 M i l l s  
Year/Cus t omer C lass Case Con/Mod Con/Mod 

(mi l ls /kWh ) (mi l ls /kWh ) (mi l ls /kWh ) 
FY 1 988 : 

Priori ty Firm 1 7 . 4  -0 . 6  -0 . 2  
Indus trial Firm 

Standard �/ 1 9 . 5  0 . 0  0 . 0  
Average Aluminum 

DS I Revenue 1/ 1 8 . 8  +7 . 8  +2 . 1  
New Resource Firm 20 . 3  -0 . 6  -0 . 3  

FY 1 990 : 
Priori ty Firm 1 9 . 9  -1 . 6  -0 . 4  
Indus trial  Firm 

S tandard �/ 18 . 5  -0 . 3  -0 . 2  
Average Aluminum 

DS I Revenue 3 /  1 7 . 9  +6 . 3  +1 . 0  
New Resource Firm 23 . 0  -1 . 8  -0 . 5  

FY 1 995 : 
Priori ty Firm 1 9 . 6  -0 . 3  -0 . 2  
Indus trial Firm 

Standard �/ 1 8 . 0  -0 . 7  -0 . 2  
Average Aluminum 

DSI  Revenue 1/ 1 7 . 7  +1 . 5  +0 . 1  
New Resource Firm 28 . 4  -0 . 4  -0 . 2  

FY 2000 : 
Priori ty Firm 1 9 . 6  +0 . 3  0 . 0  
Indus trial Firm 

Standard 2/ 1 7 . 9  +0 . 2  0 . 0  
New Resource Firm 34 . 0  +0 . 3  -0 . 1  

Al ternat ive 
Load wi th 

10  Mi l l s  
Con/Mod 

(mi l l s /kWh ) 

-0 . 2  

0 . 0  

0 . 0  
-0 . 2  

-0 . 3  

-0 . 1  

-1 . 3  
-0 . 4  

+0 . 1  

+0 . 2  

-0 . 8  
+0 . 1  

-0 . 1  

-0 . 1  
-0 . 6  

1 /  E s t imates of  absolute rate leve l s  should be viewed with caut ion . The purpose 
of  this tab l e  is to show rate level differences among al terna t ives . 

2/ This  analys is assumes that nona1uminum DSIs  would cont inue to be served at 
the I P  S tandard rate if the Variab le  rate opt ion and/or  Con/Mod option are 
implemented . 

1/ Average aluminum DSI revenue dif fers f rom I P  S tandard rate unde r no act ion 
because o f  the ef fec ts  o f  the Incent ive rate ; average aluminum DS I revenue 
under comb inat ion a l ternat ives varies f rom IP S tandard rate because of  
Con/Mod payments  rece ived by some plants and the Variab1e ' rate . 
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Table 54 

PROJECTED AVERAGE REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 70i/LB . 

NO ACTION CASE AND COMBINATION ALTERNATIVES 

Variat ion From No Act ion 
Revenue Proposed 
Protect ion Var . Rate 

No Ac t ion Wi th 3 Mi l l s  With 5 Mil l s  
Period/Sector  Case Con/Mod Con/Mod 

FY 1987  - 1 99 1 : 
Aluminum 5 , 0 9 1  -233 +47 
O ther Employment 3 , 6 5 9 , 942 +5 28 + 1 70 
Total Employment 3 , 665 , 033  +295 +21 7  

FY 1 99 2  - 1 996 : 
Aluminum 4 , 749 -93 +16 2  
Other Employment 3 , 9 7 5 , 633  +354 +1 1 9  
Total Employment 3 , 980 , 38 2  +261 +28 1 

FY 1 9 9 7  - 2000 : 
Aluminum 4 , 808 - 1 70 +94 
Other Empl oyment 4 , 294 , 5 6 3  -198 +36 
Total Employment 4 , 299 , 3 7 1  -368 +1 30 

A l ternat ive 
DS I Load 
Maintenance 
Wi th 10  Mi l l s  
Con/Mod 

+6 23 
+118  
+741 

+8 1 9  
-14 

+805 

+5 90 
+41 

+631  

4 . 6 . 4  Sens i t ivi t� of  the Anal�s is of  Comb inat ions 
to a Low Long-Run Aluminum Price 

A second model run was made to test the effec ts f rom the comb inat ions of 
Variab l e  rat e  a l ternat ives and a l ternative Con/Mod incent ive l eve l s  at  an 
ass�ed l ong-run expec ted aluminum price of 6 5 i / lb . 

S imi lar overal l trends for the lower aluminum price in the probab i l i ty o f  
smel ter operat ion exis t  a s  for the higher aluminum price , but certain sme l ters , 
par t icularly the higher cost  plant s , do no t respond as wel l  to the load 
maintenance with 10 mi l l s / kWh incent ive comb ination . 

Smel ter loads and to tal generat ion at  the lower aluminum price are 
subs tantially lower than at 70i / lb . as expec ted ( compare Tab les 5 2  and 5 5 ) ,  but 
show s imilar relat ionships among a l ternat ives to those occurring f o r  70i / lb . 

Effects  of the combinat ions analyzed on rates to o ther cus tomer c lasses , in 
comparison wi th the no act ion al ternative for  a long-run aluminum price o f  
6 5 i / lb . are shown i n  Tab le  56 . As under the 70i/lb . scenario , impac t s  o f  the 
comb inat ions on who lesale and retai l rates in the 65i/lb . scenario appear to be 
ins ignif icant ( c ompare Tab les 53 and 5 6 ) .  
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Sme l ter Loads : 
FY 1 98 7-1 9 9 l  
F Y  1 9 9 2-1996 
FY 1 99 7-2000 

... ota1 Loads : 
FY 1 98 7-1 9 9 l  
FY 1 9 9 2-1996 
FY 1 9 9 7- 2000 

Tab le 55 

PROJECTED AVERAGE ALUMINUM SMELTER AND TOTAL LOADS 
FOR COMB INATIONS AT 65i /LB . 

(Ave . Annual MW )  

Revenue with Proposal with 
No Ac t ion 3 mi l l s /kWh 5 mil ls /kWh 

1 , 326  1 , 270 1 , 338 
1 , 22 1  1 , 1 75 1 , 229  
1 , 1 95 1 , 1 24 1 , 209  

21 , 038 2 1 , 034 2 1 , 05 5  
21 , 840 21 , 85 7  21 , 85 5  
23 , 0 1 1  2 2 , 999  2 2 , 998 

Load with  
10 mi l ls /kWh 

1 , 5 9 3  
1 , 5 1 5  
1 , 474 

2 1 , 20 2  
2 1 , 99 7  
2 3 , 1 72 

Employment for  the 65i/ 1b . 1 ong-run aluminum price analys i s  of  the 
comb inat ions is shown in Tab le 5 7 .  Sme l ter employment i s  much lower in no 
ac t ion and with the combinat ions at the lower aluminum p r ic e . Nona1uminum 
sme l te r  employment under the lower aluminum price scenario appears to be 
general l y  about the same for  al l combina t ions . The e f f e c t  of  the combinations 
on total regional employment under the 6 5 i / 1b . aluminum price s cenario appears 
to be ins ign i f icant in percentage terms . 

4 . 6 . 5  Effects  of  Adding the I P-PF Rate Link to the Variab le  Rate -
Con/Mod Comb ina t ions 

In the event the Variab le rate and the Con/Mod program are both implemented , 
also  implement ing the IP-PF l ink may augment s l ight ly the impac t s  reported in 
sect ions 4 . 6 . 1 ,  4 . 6 . 2 ,  and 4 . 6 . 3 .  

4 . 7  IMPACTS OF BPA ACTIONS OUTS IDE THE PNW 

In add i t ion to the impacts  of the a l ternat ives cons idered by BPA on the 
regional sme l ters , the o ther reg ional energy consumer � ,  the commun i t ies in 
whi ch the sme l ters are located , and the reg ional economy as a who l e , there are 
a number of  potent ial impac ts that would be f e l t  out s ide the PNW . These 
impac t s  can be divided into three genera l categories : impacts  on local 
economies in o ther regions , impac ts on the aluminum indus t ry gene ra l l y ,  and 
impac t s  on the U . S .  economy as a who le . 
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Tab le 5 6  

PROJECTED POWER RATES B Y  CUSTOMER CLASS : 
NO ACTION CASE AND COMBINATIONS 1/ 

( 1 985 Do l lars ; 6 5 i/Lb .  Aluminum ) 

Variat ion From No Ac t i on 
Revenue Proposal 

No Ac t ion wi th 3 mi l l s  with 5 mi l l s  
Year/Cus tomer Class Case Con/Mod Con/Mod 

(mi l l s /kWh ) (mi l ls / kWh ) (mi l l s /kWh ) 
FY 1 988 : 

Priori ty Firm 1 7 . 7  -0 . 5  -0 . 2  
Indus trial Firm 

S tandard 2:./ 1 9 . 4  0 . 0  0 . 0  
Ave rage Aluminum 

DS I Revenue 1/ 18 . 8  +8 . 1  +2 . 1  
New Resource Firm 20 . 7  -0 . 5  -0 . 3  

FY 1990 : 
Priori ty Firm 20 . 4  -1 . 4  -0 . 4  
Indus trial Firm 

S tandard 2:./ 18 . 8  -0 . 4  -0 . 1  
Average Aluminum 

DS I Revenue 1/ 18 . 0  +6 . 6  +1 . 3  
New Resource Firm 23 . 6  -1 . 5  -0 . 4  

FY 1995 : 
Priority Firm 1 9 . 4  -0 . 4  -0 . 1  
Indus trial Firm 

S tandard 2/  1 7 . 7  -0 . 3  -0 . 1  
Average Aluminum 

DS I Revenue 3 /  1 7 . 7  +0 . 7  -0 . 4  
New Resource Firm 27 . 5  -0 . 3  +0 . 1  

FY 2000 : 
Priori ty Firm 1 9 . 1  0 . 0  -0 . 1  
Indus trial Firm 

S tandard '1./ 1 7 . 4  0 . 0  -0 . 1  
New Resource Firm 3 2 . 6  -0 . 4  -0 . 7  

Alternat ive 
Load with 

10 mi l ls 
Con/Mod 

(mi l ls /kWh ) 

-0 . 1  

0 . 0 

0 . 0  
-0 . 2  

-0 . 1  

+0 . 1  

-1 . 1  
-0 . 1  

+0 . 2  

+0 . 2  

-1 . 5  
+0 . 5  

0 . 0  

-0 . 1  
-0 . 2  

1/ Est imates of  abs o l ute rate levels should be viewed wi th caut ion . The 
purpose of this tab le is to show rate leve l dif ferences among a l terna t ives . 

2/ This analys is as sumes that nona1uminum DS I s  would cont inue to be served at  
the IP  S tandard rate if  the Variab le rate opt ion and /or Con/Mod opt ion are 
implemented . 

1/ Average aluminum DS I revenue differs f rom I P  S tandard rate under no act ion 
because of the e f f e c t s  of the Incent ive rate ; average aluminum DS I revenue 
under comb inat ion a l ternat ives varies f rom I P  S tandard rate because o f  
Con/Mod payments received b y  some plant s  and the Variable  rate . 
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Table  5 7  

PROJECTED AVERAGE REGIONAL EMPLOYMENT 
FOR A LONG-RUN ALUMINUM PRICE OF 6 5 i / LB .  

NO ACTION CASE AND COMBINATIONS 

Variat ion From No Act i on Alternat ive 
Revenue P roposed DS I Load 
P rotect ion Var . Rate Maintenance 

No Act ion Wi th 3 Mil l s  With 5 '  Mi l l s  With 1 0  Mi l l s  
Period/Se c tor  Case Con/Mod Con/Mod Con/Mod 

FY 1 98 7  - 1 99 1 :  
Aluminum 3 , 390 -148 +30 +688 
Other Empl oyment 3 , 65 9 , 75 2  +488 +156  +44 
Total Employment 3 , 663 , 142  +340 +186 +732  

FY 1 992 - 1996 : 
Aluminum 3 . 1 90 - 1 3 1  +10 +769  
Other Employmen t  3 . 9 75 . 740 +188 -18  -129  
Total Employment 3 . 9 78 . 930 +5 7 -8 +640 

FY 1 9 9 7  - 2000 : 
Aluminum 3 . 095  - 1 8 7  +42 +747 
Other Employment 4 . 294 . 865  -38 +1023 -28 
Total Employment 4 . 29 7 . 960 -225 +1065  +7 1 9  

4 . 7 . 1  Impac t s  o n  Local Economies in Other Regions 

Assuming the overal l  demand for primary aluminum is no t changed by BPA 
act i ons . the long-run impac ts of  BPA act ions on the produc t i on of metal  a t  
regional sme l ters wi l l  resul t i n  o f f s e t t ing impac ts o n  produc tion at  sme l ters 
outs ide the PNW. That is . BPA ac t ions which resul t in greater PNW produc t ion 
wil l  also resul t in less produc t ion elsewhere . and vice-versa . In the near 
term .  the impacts  on produc t ion at  PNW sme l ters wi l l  resul t in e i ther 
offse t t ing changes in produc t ion e l sewhere or changes in the marke t price o f  
aluminum ( o r  both ) .  I t  is primarily the changes in produc tion e l sewhere that 
cause impac ts on local economies in o ther regions . 

The magni tude and inc idence o f  impac t s  on local economies outs ide the PNW are 
impos s ib l e  to predic t .  but would depend on a number of  fac tors . These inc lude 
whe ther the ini t ial  impac ts on PNW sme l ters ' produc t ion f rom BPA ac t ions were 
due to changes in capac i ty ( e . g  • •  plant c losures ) or operat ing rate ( i . e  . •  
actua l  output as a func tion of  capac i ty ) ; whe ther the impac t s  were 
concentrated on a few sme l ters or companies . or were spread across  al l 
smel ters ; and the re lative magni tudes of  the ini t ia l  impac t s . 
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Genera l ly speaking , ini t ial impac ts on PNW sme l ters that are large in 
magni tude such as might occur if  both the l oad maintenance Variab l e  rate  and a 
10 mill /kWh incent ive were implemented , that resul t in s igni f icant changes in 
PNW sme l ter  capac ity , and/or have identi f iab l e  s ignif icant impac t s  on spec i f ic 
companies would be l ikely to resul t in s ignif icant  impacts  on spec i f ic local 
economies e l s ewhere . Initial impac ts on PNW sme l ters that  are smal l e r , that 
are diffused across a l l  sme l ters and companies , or are the resul t of change s  
in operating rate only , are more l ikely t o  resul t i n  impercept ib l y  sma l l  
impac ts  spread across  many different local economies e lsewhe re . 

In those cases in which ini t ial  impacts o f  BPA ac t ions on PNW sme l ters would 
resul t in  s ignificant secondary impac ts on local economies in o ther regions , 
these secondary impac ts l ikely would be concentrated e ither in communities  and 
surrounding regions in which higher-cos t smel ters owned by the companies which 
operate in the PNW are located , or  in communities and surrounding regions in 
which o ther high-cos t sme l ters are located . These commun i t ies mos t  l ikely 
would b� in the Southeas tern U . S . ,  the Gulf Coas t region , or  the Ohio Val ley 
( s ee Tab les 5 8  and 5 9 ) .  In general , the cost  component tha t  exhib i t s  the 
wides t variat ion among dome s t i c  smel ters is  power cos ts . The data in Tab l e  5 9  
show that with current power rates the PNW region has s l ight ly l ower average 
costs  of power than a l l  but the Northeast  region . However , the add i t ional 
expense of t ranspor t ing primary aluminum ingo t to maj or eas tern marke ts 
(es t imated a t  about 3 i / lb . ) plus the relative energy and labor ine f f ic iency of  
some o f  the o lder PNW sme l ters largely offsets this power cos t advantage . The 
Variable  rate is des igned to return the IP S tandard rate ( i . e . , 2 2 . 8  mi l l s  
kWh ) over the proposed la-year period , thus it  does no t provide an 
interregional cos t advantage over the long-term . The Variab le  rate would make 
the PNW plant s  more compe t i t ive during periods of low aluminum prices , g iving 
them a short-term advantage over o the� regions during those periods . 

On the o ther hand , the Con/Mod program is intended to  improve the ef f ic iency 
of regional smel ters . A 10 percent power use e f f ic iency improvement f rom this 
program wil l  effect ively put the PNW on a par with the Ohio Val l ey ,  and bel ow 
the average cos ts o f  the Southeast  and Gul f Coas t even after  a l lowance is  made 
for  the regional transportat ion cos t disadvantage . On a short-term , cyc l ical 
basis , produc t ion leve l s  would l ikely swing more o f ten and more extens ive l y  in 
these higher cos t regions as a resul t of  the Variab le  rate and the Con/Mod 
program .  

The impacts on spec i f i c  communities would b e  s imi lar t o  those iden t i f ied as 
po tential impac ts on the PNW economy and speci f ic PNW commun i t ies . That is , 
f luc tuations in operat ing rates at  smel ters el sewhere would resul t in 
f luc tuations in aluminum indus try employment ,  which in turn woul d have impac ts 
on empl oyment in o ther indus tries , particularly service and o ther 
nonmanufac tur ing indus tries . Permanent c losures in sme l t ing capac i ty 
elsewhere would result  in some permanen t  j ob losses and , depending on local 
labor marke t cond i t ions and p roximity to o ther labor marke ts , poss ib ly s ome 
out-migrat ion . 
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Tab le 58 

u . s .  PRIMARY ALUMINUM CAPAC I TY AND POWER RATES 1/ 

PNW Region 

Sme l ter  

Alcoa , Vancouver ,  WA 
Alcoa , Wena t chee , WA 
Columb ia Fal l s , MT 
Commonweal th ,  

Goldendale , WA 
Inta 1 co , Bel l ingham , WA 
Kaiser , Mead , WA 
Kaiser , Tacoma , WA 
Mar t in Mariet ta ,  

The Dal les , OR 
Reynolds , Longview , WA 
Reynolds , Troutdale , OR 

Total Capac ity 

We ighted Ave . Power Rate 
(mi l l s /kWh ) 

Ohio Val ley Region 

Sme l ter 

A1can ,  Sebree KY 
Alcoa , Warrick , IN 
Kaiser , Ravenswood , WV 
Nat .  Southwire , 

Hawesvi l l e , KY 
Noranda , New Madrid , MO 
Ormet , Hannibal ,  OH 

Total Capac i ty 

Weighted Ave . Power Rate 
(mi l ls / kWh ) 

1/ BPA e s t imates 

Capaci ty 2:./ 

1 10 
205 
1 6 3  

1 6 8  
254  
200 

73  

8 2  }/ 
1 9 1  
1 18 

1 , 5 64 

22 . 8  Y 

Capaci tr 

1 6 3  
270 
148 

1 6 5  
204 
245 

1 , 1 95 

24 . 1  

S . E .  Region 

Sme l ter Capac i ty 

Alcoa , Alcoa , TN 200 
Alcoa , Badin , NC 1 1 5  
Reynolds , 

Listerhil l  , AL 1 8 3  }/ 
A1umax , 

Mt . Hol l y , SC 1 8 1  
Cona 1 co , 

New Johnsonvil l e , TN 1 3 2  
Total Capaci ty 8 1 1  

Weighted Ave . Power Rate 28 . 0  
(mi l ls / kWh ) 

Gul f  Coas t Region 

Sme l ter  Capac i ty 

Alcoa , Rockda1e , TX 310  
Kaiser , Chalme t t e , LA 260 }/ 
Reyno lds , 

Arkadel phia , AR 6 2  }/ 
Reynolds , 

Jones Mil l s , AR 1 1 3  }/ 
To tal Capaci ty 745 

Weighted Ave . Power Cost 26 . 3  
(mi l ls / kWh ) 

N.E. R�giQn 

Sme l ter Capaci tr 

Alcoa , Mas sena , NY 205 
Reynolds , Massena , NY 1 1 5  
A1umax , Frederick , MD 160 

To tal Capac i ty 480 

Weighted Ave . Power Cost  18 . 5  
(mi l l s /kWh ) 

2:./ In thousands , metric  tons per year 
}/ Sme l ter c l osed and/or wri t ten down 
�/ Does  not ref lec t self-owned power at  lower cos t for  part o f  Al coa , Wenatchee 
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Table  5 9  

u . s .  PRIMARY ALUMINUM POWER COSTS 1 /  

We ighted Average Power Adjus ted Power 
Region Ca:eacit:y: Power Rate Cos ts  3 /  Cos ts  

( 000 MTPY �/ ) (mil l s/kWh ) ( i/lb . ) ( i / lb . ) 

PNW 1 , 564  2 2 . 8  18 . 2  1 6 . 4  

Ohio Val ley 1 , 1 95 24 . 1  1 9 . 3  

Gul f Coast 745 26 . 3  2 1 . 0  

Southeas t 8 1 1  28 . 0  2 2 . 4  

Northeas t 480 18 . 5  14 . 8  

1/ BPA es t imates . 
2 /  Me tric tons per yea r .  
1/ Assumes 8 . 0  kWh / lb . o f  aluminum produced for  power use e f f ic iency . 
'!./ Assumes 10 percent improvement in power use e f f ic iency under Con/Mod 

program. 

4 . 7 . 2  Im:eacts  on  the Aluminum Indus tr:y: 

'!./ 

Potential impacts  on the indus try as a who le essen t ially  involve impacts  on 
the market price . I t  has been sugges ted that the Variab l e  rate , by l owering 
the produc t ion costs  of regional sme l ters during periods o f  depressed prices , 
will  tend to keep produc t ion leve l s  up at  the very t ime when cuts should be 
made to bring supply and demand into balance . In some cases , BPA expec t s  
supply adjus tments  ( produc t ion curtai lments ) t o  be shif ted to  o ther produc ing 
regions , as dis cussed in sec t ion 4 . 7 . 1  above . I f  o ther suppl y  adj us tmen t s  
were no t f o rthcoming , however ,  a rough e s t imate o f  the short-term impact  o f  
additional supply is approximately l-2i/ lb . reduc t ion i n  price f o r  aluminum 
for each 100 , 000 tons of add it ional produc t ion . This  est imate is based on 
discuss ions with a number of aluminum indus try analys t s  conducted by BPA in 
1 984 . The ac tua l  leve l of this impact would depend on the level of prices and 
inventories , and would l ikely  decay over a 1 to 2-year period . 

Ano ther po tent ial impac t o f  the Variab l �  rate and Con/Mod program re lates to 
retal iat ion by o ther produc ing regions in the form o f  compe t ing variab le rate 
and produc t ion incent ive programs , thereby di lut ing the effects  of the 
programs in the PNW region . Power rate nego t iat ions are being conduc ted in 
various locat ions arou�d the world as energy surpluses develop and regions 
compete for energy-L. �ens ive indus try.  In the ext reme case , i f  all  aluminum 
sme l ters had the price of  their  electricity l inked to the price o f  a l uminum , 
then the cost  s t ructure o f  the indus try would rise and fal l with the price . 
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S ince e lectricity costs  are approximately one-third o f  the variab l e  cos t s , 
this cost  s t ructure shift would be l imited to one-third the rate o f  price 
movement s . On the o ther hand , it  has been argued by BPA ' s  aluminum sme l ter 
cus tomers that the presence o f  the Variab le  rate and reduc t ion of the variab le  
cost  curve wil l  tend to provide a disincentive to the entrance o f  new 
capac i t y ,  which wil l  tend to produce upward pressure on prices over the 
l ong-term . 

4 . 7 . 3  Impac t s  o n  the U . S .  Economy as a Whol e  

Potential  impact s  o f  the Variab l e  Rate and Con/Mod program w i t h  respect to  the 
U . S .  economy as a whole  relate to internat ional trade balances . Genera l l y  
speaking , inc reasing the e f f ic iency and l owering c o s t s  o f  PNW sme l ters through 
modernization and the Variab le  rate wil l  improve the comp e t i t ive pos i tion o f  
the U . S .  aluminum indus try as a whol e  vis-a-vis world market s . Al l e l se be ing 
equal , this wil l  tend to reduce the demand for imported aluminum and inc rease 
U . S .  exports , thus improving trade balance . The ac tual  magni tude of  this 
impac t is  d i f ficul t ,  i f  no t impossible , to  determine at  this t ime , given 
exis t ing analytical models and techniques . Thi s  is  due to  uncertainty 
concerning changes in relat ive s trength o f  the dol lar ; changes in world prices  
for  fossil  fue l s , and the resul ting produc t ion costs  o f  aluminum sme l ters in 
o ther areas ; and changes in t rade and/or economic development pol icy with 
respec t to aluminum sme l ting in o ther countries . 

4 . 8  DIRECT AND INDIRECT EFFECTS OF THE PROPOSED OPTIONS 
AND THE ALTERNATIVES 

This discuss ion def ines which of the environmental effects  of the al ternat ive 
Variab l e  rates , a l ternat ive Con/Mod incentive leve l s , and the IP-PF l ink 
a l ternat ives are direct effects  and which are indi re c t . 

4 . 8 . 1  Direct  Effects  

The long-term direct environmental effects  o f  the no  ac t ion al ternat ive and 
the revenue pro te c tion Variab le  rate al ternat ive would inc lude a reduc t ion 
f rom the current level of  air emiss ions , water pol lutan t s , and aluminum DS I 
employment resul t ing from expec ted sme l ter c losures . The d irec t effects  o f  
the remaining Variable rate and the Con/Mod a l ternat ives and direc t cumula t ive 
effects  o f  their  comb inat ions would  be to increase operat ing leve l s  above the 
current level at  those plant s  which continue to operate . The degree to which 
aluminum employment and po l lutant level s  exceed those under the no act ion 
a l ternat ive or  the revenue protect ion rate is  direc tly dependent on the impac t 
of  each al ternat ive on aluminum smel ter operat ing leve l s . Taking ac t ions 
which inc rease aluminum sme l ter load on average may a l so increase the 
operat ional impacts  of  generating resources with consequent changes in air 
pol lut ion , water qual ity , and tradeoffs  between use o f  water in the 
hydrosys tem for different purposes , although the exis tence of  t�is direc t 
impac t is also  related to o ther fac tors such as the ab i l i ty to market energy 
to others in the absence o f  such increased sme l ter l oads . 
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4 . 8 . 2  Indire c t  Effects  

The indirec t environmental effects  are def ined as growth induc ing ef fects  and 
o ther ef fec ts related to induced changes in the pat terns of land use ,  
popul a t ion dens i t y ,  o r  growth rate , and related effects  on air and water and 
o ther natural sys tems . S ince the sme l ters to which the Variab le rat e  o r  
Con/Mod would apply are al ready exi s t ing , the indirec t environmental ef fec t s  
are l ess than if  there were new plant cons t ruc t ion . The number o f  employees 
at  some sme l ters would be expected to dec rease , absent any act ion . 
Implementat ion of any of  the Con/Mod incent ives or Variab le  rate a l ternat ives 
( except the revenue pro tect ion rate ) ,  would resul t in at leas t some l evel of  
expec ted sme l ter employment higher than under  no act ion . To tal regionwide 
employment , however ,  wi l l  be l i t t le affec ted . 

Some sme l ters may cont inue to operate under some of  the al ternat ives whereas 
in the absence of any ac t ion , they might have c losed down . Wi thout any ac t ion 
there could be negat ive indirect effects  as wo rkers and their  fami l ies l e f t 
the area of  plant closure . There could also be pos i t ive phys ical ef fects  such 
as diminished air and water po l lut ion . 

Indirec t ef f e c t s  on land use pat terns would be assoc iated with the extent to 
which the p lant s i te is modif ied for future use . I f  opera t ions a t  a Northwe s t  
aluminum plan t  were no longer economic , plant s  could b e  tempo rarily  shut down 
to wai t  a more attrac t ive economic environment ; p lants could be permanent ly 
c l osed and dismantled ; or the s i tes could be made available  for  an a l ternate 
use such as commercial , res ident ial , or  agricul tural development . Different 
use of the plant s i tes in the future might require s o i l  decontaminat ion , 
depending on the leve l of  f l uorides , cyanide , or o ther harmful materials in 
the s o i l . Po t l iner and o ther was tes may have to be removed f rom the s i tes  f o r  
disposal . In any event , c losed plants would probably remain undi s turbed f o r  
several years before being sold for s c rap and before s i tes  would b e  c l eared 
for al ternat ive use ( see Appendix A, p .  4 . 75 ) .  

The Con/Mod alternat ives and the no ac tion and revenue pro t e c t ion a l ternat ive 
could resul t in load reduc t ions which coul d mean that the effects  of future 
resource deve lopment impacts could be deferred . 

4 . 9  UNAVO IDABLE ADVERSE ENV IRONMENTAL EFFECTS 

Since the po tent ial ac t ions do no t resul t in bui lding any new aluminum 
sme l ters or any new generation or  transmiss ion fac i l i t ies to serve the 
exi s t ing smel ters , there is no t a high probab i l i ty o f  unavo idable  adverse 
environmental effects . Certain plants could conce ivab ly expand the ir 
produc t ion capac ity  if  they can do so within the ir current Power Sales 
Contrac ts . The Con/Mod a l ternatives may enhance this poss ibi l i ty . Howeve r ,  
expans ion would oc cur on current plant s i tes with minimal add i t ional 
disrupt ion of  land . I t  is no t l ike ly , however , that plant expans ion would 
occur under mos t  of  the potential act ions . 
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Whi le  higher product ion levels  could resul t in greater leve l s  o f  a i r  emis s ions 
and water pol lutant s , prior approval f rom environmental agenc ies would be 
needed if generation o f  pol lutants were to exceed current l y  perm i t ted l eve l s . 

4 . 10 RELATIONSHIP  BETWEEN SHORT-TERM USES OF THE ENVIRONMENT 
AND LONG-TERM PRODUCTIVITY 

The 10  aluminum p lants in the region were cons t ructed between 1 940 and 1 9 70 .  
The exis t ing use o f  local environment s  has been and continues to  be for 
opera tion o f  nine aluminum smel ters . This  commitment e f fec t ive ly removed 
portions of the plant s i tes from contributing to the natural produc t ivi ty o f  
the reg ion . Maj o r  fac i l i t ies at  mos t  o f  the aluminum p lant s i te s  occupy a 
f rac t ion o f  the dedicated s i tes ; hence , the effect  of  land dedicat ion on 
regional p roduct ivity is minimal . The surrounding envi ronment is  relative l y  
unaffec ted b y  these fac i l i ties ( see  Appendix A ,  p .  4 . 74 ) .  

Future p lans for the aluminum plant s i tes  genera l ly are for cont inued use as 
areas dedi cated primarily to aluminum sme l t ing operat ions , but economic and 
o ther fac tors have resul ted in c losure of one p lant and may resul t in c lo s ure 
of  o thers a t  some t ime in the future . Po ten t ial act ions contemp lated by BPA 
in this E I S  are genera l ly intended to  fores tal l such add i t ional sme l ter 
closures . 

4 . 1 1 IRREVERS IBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 

The Nor thwe s t  aluminum plants were s i ted many years ago . The assoc ia ted 
resource commi tment s  due to plant cons truc t ion have al ready been made . Some 
addi t ional commi tment of resources may be made as a consequence of plant 
modernizat ion , increased smel ter produc t ion or  plant expans ion ( see 
Appendix A, p .  4 . 75 ) .  P lant expans ion is no t regarded as l ikely under mos t  of 
the poten t ial  actions . 

Some addi t ional f o s s i l  and nuclear fue l  may be used to generate addi t ional 
energy to serve increased average sme l ter  loads . However , mos t  o f  the l oad 
increase w i l l  be borne by hydroelectric  energy , which is renewab l e . 

4 . 1 1 . 1  Raw Materials 

Several raw materials are consumed in the produc t i on o f  aluminum and are 
essen t ially  irre trievable . Aluminum is a highly recyclab l e  mate r ial , however , 
and part o f  the aluminum produced w i l l  probab ly be recyc led . A general range 
of consumpt i on of raw material is shown in Tab le 60 . 

4 . 1 1 . 2  Energy 

Electrical energy is used in large amounts  to  produce aluminum . Hydroe l e c t r i c  
power is  renewab le  through the global water cyc l e . Fos s i l  fue l or  
nuc lear-generated power is nonrenewab l e  s ince the fuel is  consumed .  The 
aluminum p lant s  also  use f o s s i l  fue l s  directly , primari l y  natural gas , with  
some oil  and propane . To  some degree , these latter fuel s  can be subs t i tuted 
for each o the r ,  so  spec i f ic quan t i t ies o f  each may vary wi t h  price and 
availab i l i ty .  Table  6 1  l is t s  e lectric  and foss i l  fuel energy requirements . 
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Table 60 

RAW MATERIAL REQUIREMENTS FOR ALUMINUM PRODUCTION 1/ 

Material 
Alwnina (A1

2
0

3
) 

Cryo l i te ( Na
3
AlF

6
) 

Al wninwn f l uoride (Al F
3

) 
�/ 

2 /  
Fluorspar ( CaF

2
)

2 
-

Anode 

Petro lewn coke 

P itch binder 

Cathode ( carbon ) 

1/ From Append ix A ,  p .  4 . 75 .  

Typical Value ( lb . / lb . 
o f  Al produced ) 

1 . 9  

0 . 03  - 0 . 0 5  

0 . 0 3  - 0 . 05 

0 . 003  

0 . 46 - 0 . 4 9  

0 . 1 2 - 0 . 1 7  

0 . 0 2  

�/ Ei ther calciwn f luo ride or  alwninwn f l uoride i s  added t o  the cryo l i t e  bath 
to reduce the bath mel t ing point . 

Tab le 6 1  

ENERGY U S E  V 

Plant 
Electrical Consumpt ion 2/  

(MWHr/yr ) 

Vancouver 

Longview 

Troutdale  

The Dal les ':!J 
Go ldendale  

Wenatchee 

Tacoma 

Fe rndale 

Mead 

Co lumb ia Fal ls  

1/  From Append ix A ,  p .  4 . 76 .  
�/ At capac i ty operat ion . 

2 . 1  x 10
6 

No data 

No data 

1 . 6  x 10
6 

1 . 9  x 10
6 

3 . 2  x 10
6 

1 . 2  x 106 

3 . 8  x 10
6 

3 . 8  x 106 

3 . 2  x 106 

1/ Inc ludes natural gas , propane , and o i l . 
�/ Energy use when the plant is operated at capac i ty .  

1 3 1  

Fos s i l  Fuels  �/ 1/ 
( Therms /yr ) 

8 . 8  x 1 0
7 

1 . 1  x 10
6 

No data 

2 . 4  x 10
6 

2 . 3  x 10
6 

1 . 1  x 10
7 

1 . 5  x 10
6 

1 . 0 x 10 7 

1 . 2  x 10
6 

1 . 2  x 10 7 



4 . 1 1 . 3  Natural Ecosys tems 

One of  the greates t resources ut i l ized by the s i t ing o f  aluminum p lant s  i s  
land and the disrupt ion of  the natural plant and animal commun i t ies that 
occupied it . 

4 . 1 1 . 4  Cons t ruc t ion Materials 

One po tential  irretrievab le commitment of  resources is  tha t  of materials used 
in plant cons t ruc t ion or modif icat ion to  e f fect  Con/Mod under a program . 
Concrete , reinforcement s teel , and o ther s t ruc tural materials are examples . 

4 . 1 1 . 5  Human Resources 

One potent ial irre t rievabl e  commitment of  human resources is  tha t  used in 
plant engineering and cons truc t ion or modif icat ion to effect  Con/Mod under a 
program . 

4 . 1 2  THE S IGNIFICANCE OF THE D IRECT AND INDIRECT 
ENV IRONMENTAL CONSEQUENCES 

This sec t ion discusses the direc t and indirect environmental consequences and 
their s ignif icance to the human environment .  The potential ac t ions , except  
for the revenue pro tect ion a l ternat ive are genera l l y  expected to maintain 
smel ter produc t ion , inc luding po l lut ion leve l s  and empl oyment l eve l s ,  c l oser  
to the current leve l s  relat ive to the no ac t ion case . Wi th adopt ion of  t he 
revenue pro te c t ion Var iab le rate or in the absence o f  any ac t ion , more p l ants  
may c lose , resu l t ing in dec reased po l l ut ion and employment leve l s . 

4 . 1 2 . 1  Significance of Direct  Environmental Consequences 

The impact on po l lut ion leve l s  of  each of  the pot en t ial act ions , save the 
revenue pro tec t ion al ternat ive , is ( to varying degrees ) to maintain leve l s  
c loser t o  the current l eve l s  than would occur under no ac t ion . I t  is  no t 
l ikely that po l lut ion l evels  at plants  would be increased . Furthermo re , i t  is 
possible  one o r  more plants wi l l  c lose or remain closed regardless  o f  what 
actions are taken . 

Changes in operat ion of  thermal and hydroelec tric resources are expec ted to be 
minor because of compensating ac t ions BPA would take to  marke t to o thers any 
power made avai lab l e  as a resul t of reduced DS I loads . Changes in operat ion 
of hydroelec tric resources as a resul t of  act ion by BPA , or no ac t ion , may 
affec t the Columb ia River ecosys tem and part icularly migratory f ish , but the 
effects  appear to be minor and nei ther clearly bene f i c ial nor adve rse . 

4 . 1 2 . 2  Signif icance of Ind irect  Environmental Consequences 

The impact on urban qual i ty ( community impac t )  o f  mos t  o f  the po ten t ial 
ac t ions is to general ly maintain a future l evel o f  sme l ter opera t ion c loser  to  
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the current leve l . In the absence o f  act ion by BPA or  with the revenue 
protection Variable  rate . the impac t on at leas t some commun i t ies is l ike ly to  
be  adverse . 

S ince the p roposed act ions wil l  no t cause any new sme l t e r .  gene rat ing 
resource . or t ransmiss ion fac i l i t ies to be buil t .  there is no identif iab l e  
impact  on his toric or  cul tural resources . 

4 . 1 3 MITIGATING MEASURES 

The proposed Variab le rate and IP-PF rate l ink bo th reduce the risk to BPA of  
underrecovery of  revenue and therefore serve to pro tec t the o the r ratepayers 
f rom any revenue shortfal l .  The Con/Mod program . by improving the e f f ic iency 
of  plants . may ensure their  existence beyond what it would have been . Th is  
cont inued exis tence may have a future resource impac t .  However . the fac t that 
the sme l ter has partic ipated in a conservat ion program also may serve to 
mi t igate future resource needs . 

All  of  the aluminum plants are requi red to comply with Federal and S tate laws 
and regulat ions for protec t ion of the envi ronment . The plant e f f luent s  and 
amb ient concentrat ions of po l lutants are monitored and repo rted to S tate 
agenc ies . 

Ai r po l lution contro l  equipment has been ins tal led in the plant s  to comply 
wi th regulato ry requirements . Fac i l i ties for  s torage of  spent po t 1 iners have 
been improved at  several  of  the plants to prevent cyanide-containing leachate 
f rom reaching so i l  or groundwater . For examp le . the Tacoma and Mead plants 
s tore po t 1 ine r was tes indoors . Impacts to plants and animals near some o f  the 
plants were reported in earlier years . however . reduc tions in p lant e f f luents 
appear to have mit igated a l l  of those impac ts ( see Append ix A p .  4 . 74 ) .  

Any changes in hydroe lectric resource operat ion that might oc cur as the resul t 
of  changes in aluminum sme l ter l oad wil l  be l imited by the cons traints  
concerning aspec ts of  river opera t ion such as  f lood contro l . navigat ion . 
rec reat ion . and water budge t .  Add i t iona l ly . BPA . the U . S .  Corps of  Engineers . 
and the No rthwe s t  Power P lanning Counc i l  cont inue to pursue ef f e c t ive sp i l l . 
bypass . and t ransportat ion programs to fac i l i tate passage o f  downs t ream 
migrat ing smo 1 ts . 

The need for add i t ional BPA mit igat ion ac t ions has no t been iden t i f ied . 

4 . 14 OTHER ENV I RONMENTAL CONS IDERATI ONS 

In add i t ion to their  respons ib i l i t ies under the National Environmental Po l icy 
Ac t .  Fede ra l agenc ies such as BPA are required to carry out the provis ions of 
several o ther Federal environmental laws and regulat ions to the extent tha t  
they apply to the proposed ac t ions under cons iderat ion . For the mo s t  part . 
the proposed ac t ions described in this E I S  do no t require any part icular 
response with regard to the resources cove red by these laws . These laws are 
mo re concerned with the Federal deve lopment-oriented . s i te-spec i f ic proposals 
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direct ly affecting the phys ical envi ronment rather than the rate  and Con/Mod 
issues and interpre tat ions addressed in this E IS . The proposed ac t ions do no t 
involve any direct Federal development and BPA be l ieves that the act ions are 
cons is tent with a l l  S tate and local plans or planning ac tivi t ies . A 
requirement BPA bel ieves  mus t be addressed spec i f ical ly is Intergovernmental 
Review and Consul tation ( Executive Order 1 2 3 7 2 ) .  BPA has c i rculated the dra f t  
E I S  t o  satisfy the review and consul tat ion requi rements in accordance with 
that execut ive order .  
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Chapter 5 

COMMENTS AND RESPONSES 

The commen t  l e tters rece ived or summaries of oral  t e lephone comment s  are shown 
on the lef t-s ide pages and responses are on the right . The comment s  and t heir  
responses are coded in  the margin for  ease o f  iden t i f ication . The number to  
the left  o f  the hyphen i s  the number the l e t te r  was ass igned when received ; 
the numbers to  the right identi fy separate comment s  within each l e tter . 

Comment 
Let ter No . 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10  
1 1  
1 2  

1 3  
14  
1 5  
1 6  
1 7  

1 8  
1 9  
20 

Commentor 

Wilson Meyer ,  private c i tizen 
Ray Mat thew and Mr . Jim Comini , Wasco County Commis s ioners 
Sue Heath ,  S tate  o f  Montana C l earinghouse Manager 
Jef f rey Booren , Executive Dire c to r ,  Mid-Columb ia Child and 

Fami ly Center 
S id Gould , privat e  c i tizen 
Dan Downend , The Dal les High Schoo l  
Wal te r  Hof fman , Hof fman and Son , Inc . 
Do lores S t reete r ,  S tate of  Oregon Clearinghouse Coo rdinator 
O t is Swisher , private c i t i zen 
Wal ter Hof fman , E 1ec t ri-P 1anners , Inc . 
Gary Bracke t t ,  Tacoma-P ierce County Chamber o f  Commerce 
Max Mil le r ,  J r . , Counse l  for  Associat ion o f  Pub l i c  Agency 

Cus tome rs 
E .  Zahn , private c i t izen 
E .  E .  Coates , C i ty of Tacoma Department of U t i l i t ies  
Mark Crisson , Direct  Service Indus t ries , Inc . 
Robert  Henny , US Corps of  Engineers , North Paci f ic Divis ion 
John Woodwo rth , USDO I , Bureau of  Rec lamation , Pacif ic  

Northwe s t  Region 
Paul Kaufman , Attorney for  Pub l i c  Powe r  Counci l  
Thomas Green , S tate o f  Idaho His toric P reservat ion Of f ice 
Robert  Burd , US Environmental P ro t e c t ion Agency , Region 10 
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CON F E R E N C E  AN D T E LEP HON E C A L L  H E PO H T  Dutf>.  1 /23/86  

cc : 
;' 0 : D S I  Op t ions S tudy follow-on c onnnent 

� /I. f!�ryell - �J 
�(),C,CIC-/� � 
Q,- ' ( v'�,.aJ,/� Ket...ti.) 

; ROM : Lynn Baker , ALP 
lts l:c-f-�� � -/I. 
o 
D 
o 

-Iud. ,/I telephun" ,,/I, and c""fee"nc.< 01 ;",pn"'n", be""'9 ' .'P"n ;�Ii';". I 'tClner or public relatIons, but e)(r./udillg rll()se purely ll. ... ;hnical in na ture 
======-:===- . .-.--.---. 

------- -- , - . . _ . .  _- -- -- _ .. _- _ . _-------_._ ._ - . _ . _- - - ---_ .. .. _ .  _ .-.. _ . _---- - ----_ .. _._ . . _---------S IOE_C,,��E I'?R CONF�RE_E __ +__ _ ___ _ __ __ _ _ _ . _ _ _ ._ SU�M�f·�Y ��. ��s_�y�s��� ___ __ _ ____ _____ _ 

__ --___ 3 7 5 5  Skyline Rd . p lant s  a t  The Da lles and Go ldendale , because he p erceive s 
Mr . lJi1son Heyer t Mr . Meyer opposes BPA a s s i s tance in any f orm t o  the aluminum 

• tit --9 e Dalles . OR (1 }i... . Z ne gat ive environment a l  imp a c t s  f rom tho se p lants . 

BLIC INVOLVEMENT I 
fly. 3\ J:N 2 9  on 0t.U 1-1 

I 
� Taken: 
o An$. 0 No Reply 

1- 1 1 

He said cyanide is showing :lp in the \va ter in The Dalles . vle 11s 
at The Dalles have been found t o  have cyanide in them from top 
to b o t tom. He also is c oncerned abo ut cyanide in the p iles 
o f  slag outs ide the p lant s .  Mr . Meyer has notif ied the EPA of 
thes e concerns . His view is tha t the aluminum c omp anie s should 
clean up the me s s  they ' ve made and not c orne back . 

Other envi ronmen tal issue s  o f  concern to ?·lr . Meyer inc lude : 

1-31 

-- air pollut ion : An air invers ion in 1 984 trapped 
p o l lutants f rom the Goldendale p lant , damag ing local 
cherry crops . (Damaged the s terns a t  a c r i ta1 p o int in 
thei r  development ' reduced c rop s i ze . )  

-. .  impact 0-, f :�sh runs . F10ur i de contaminat ion in the 
CC'lernb ia near John Day darn f rom the Go ldendale p lant and 
The Dalles l) lant make s f ish lose the ir way to the ir 
sp a�'ming grounds . He no tes that the f ishing is improving 
now tha t The Dalles p lant is c losed . 

Mr . Heyers no tes that Coma1co now mms the Goldendale p l ant , and 
is a new c ompany in the U . S .  aluminum marke t . He sugges t s  the 
o ther Uor th\'les t aluminum c ompanies would be glad to see the 
Go ldendale and The Dalles p lants permanently clo sed ; reduces 
comn e t i t ion . 
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Comment 
No . 

1 -1 

Response 

BPA was aware o f  the cyanide problem assoc iated with the p lant 
o f  The Dal l es a t  the t ime the d raf t E I S  was be ing prepared ( see 
4 .  4 . 7  of Appendix A ) . S ince that t ime more info rmat ion has 
been deve loped , and the U . S .  Environmental P rotect ion Agenc y ,  
the Oregon Department o f  Environmental Qual i t y ,  and the 
Mart in-Marie t ta Corporat ion have been working toward a solut ion 
to the p rob lem . The cyanide bearing was tes have been moved f rom 
the i r  former locat ions to a new , doub le-l ined storage pad to  
prevent fur ther leaking o f  cyanide and other pol lutant s  into 
ground and surface waters . Residual contamination o f  water and 
s o i l  remains . Di tches containing contaminated surface water 
have been diverted so that water f l ows back onto the plant 
s i te . Groundwate� monitoring wel l s  are being used to def ine the 
extent of groundwater contamina t ion . Thus far , cyanide has been 
found in groundwater  off  the plant s i te to the north , but no t 
towards the main part of  The Dal les . An agreement for  c lean-up 
o f  the s i te is expec ted to take ano ther 1 2  to 24 months to 
reso lve under the Comprehens ive Environmental Response , 
Compensat ion , and Liab i l i ty Ac t o f  1 980 . ( Personal 
communicat ion wi th Larry Pat terson , Oregon Department of  
Environmental Qua l i ty ,  March 14 ,  1 986 . )  

Issues concerning l iab i l i ty f o r  these environmental prob lems and 
the i r  c lean-up may also be a subs tantial hurdle  in e f f orts to 
reopen The Dal les sme l ter . ( Bret t  Wilcox ,  Pub l ic Hearing Re : 
P roposed Variab le  Power Rate , The Dal les , Oregon , February 3 ,  
1 9 86 . )  

1-2 BPA has contac ted persons knowledgeab le about the sme l ters at  
The Dal l es and Goldendale at  b o th the Washington Department of  
Eco logy (WDOE ) and the Oregon Department of  Environmental 
Qual i ty .  These agenc ies had no evidence of  damage t o  cherry 
c rops in the area in 1 984 or  in o ther recent years . WDOE had 
evidence of  damage to a peach c rop at  an orchard in Washington 
located near the b ridge that c rosses f rom B iggs Junc t i on about 
7 mi les wes t  of  the Go ldendal e  plant . WDOE was no t i f ied of  the 
p rob lem in Sep tember 1 984 ; the damage apparen t ly occurred during 
July 1 984 . The crop had been diagnosed as having s o f t  suture , 
an injury assoc iated with f luo ride . The orchard 'owner was 
subsequent ly compensated by the plant . WDOE was unaware o f  the 
atmospheric cond i t ions at the t ime of  the damage ,  but knew the 
plant was operat ing poorly f rom an environmental s tandpo int 
during this t ime . The plant had rece ived o f f-spe c i f icat ion coke 
which is used in the Soderberg electrodes . I t  caused troub le 
w i th the e l ec trodes which caused excess ive emiss ions and the 
p rob lem took a long t ime to rec t i fy . The plant exceeded i t s  
permi t ted l evel s  o f  po l l utant emis s ions at  t imes during this 
period . 
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Comment 
No . 

1-3 

Response 

BPA is  aware of the concern about f l uoride discharged f rom the 
Goldendale plant delaying f ish passage at John Day Dam , as 
evidenced in s tudies by Damkaer and Dey ( see Appendix A, second 
paragraph on p .  4 . 45 and second and third ref e rences l i s ted on 

. p .  4 . 78 ) .  The latter of these s tudies indicated that the 
prob lem at John Day seemed to have been al leviated , at leas t 
tempo rari l y ,  as a resul t o f  us ing a l ined was te disposal pond 
beginning in January 1 983 . The WDOE has requi red monitoring 
wel l s  to dete c t  l eaks f rom this pond , should they occur ,  and has 
also  required a survey of o the r p lant s ite groundwater that 
could f ind i ts way to the rive r .  The plant mus t now measure 
pol lutant leve l s  in the rive r ,  and they have been be low the 
0 . 2  parts per mi l l ion found by Damkaer and Dey to be at or below 
the f l uo ride thresho ld sens i t ivity for  chinook ( personal 
communicat ion with Ted Mix , WDOE March 7 ,  1 986 ) .  This prob lem 
curren t ly seems to be unde r regulatory contro l . 

A s imilar problem has no t been documented at  The Dal les . 
Research has shown unde 1ayed f ish passage at  The Dal les Dam . 
The relative locat ions o f  the aluminum p lant discharges and the 
f ish  passageways at The Dal les  Dam are d i f ferent than ups tream 
at John Day Dam , and the e f fects  may be different . 

Behavior s tud ies o f  chinook and coho salmon do demons t rate an 
adve rse effect  o f  f luoride on f ish migrat ion . 

1 -4 This  assert ion may or  may no t be true . Closure o f  one or  mo re 
Northwe s t  aluminum p1�nts  could also cause the powe r rate for  
the remaining p lant s  to  go up . 
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William L. Hulse, County Judge 
Raymond P. Matthew, County Commissioner 
Jim Comini, County Commissioner 

Mr . Peter T .  Johnson 

Wasco County Court 
5th & Washington 

The Dalles, Oregon 97058 

January 29 , 1986 

Bonneville Power Administration 
P .O .  Box 3621 
Portland , Oregon 97208 

Dear Mr . Johnson : 

1-_�S::!''.L'2:)!\! Iv1 F NT 
No. Date 
5.; - D�J - DEIS -C·1. 2r'3/${ 

After reviewing the proposal of Bonneville Power concerning the DSI 
Variable Rates , we , the Members of the Wasco County Court (Board of County 
Commissioners ) ,  have passed a Resolution . 

We support the concept and hope you will act favorably on the proposal . 

cc : Frank Fisher 
Commonwealth Aluminum 

Yours very truly , 

WASCO COUNTY COURT 

� hz �·� 
Ray Matthew 
CO

. 

:ZTY OMMISSI

,

�N

. 

ER 

/' , �/ .. ,. ... ./ T .? '"  ,/ . '  Co p'/- � . ... 

J!'m Comini 
COUNTY COMMISSIONER 
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Commen t 
No . 

2 

Response 

Thi s  commen t has b een no ted . 

1 4 1  



�tate of �ontana 
«)ffice of m�e �ieutemmt (ioiternor 

�e1ena 59620 

GEORGE TURMAN 
LIEUTENANT GOVERNOR 

(406 ) 4 4 4 · 3  t 1 1  

Janu.cvty 2 9 ,  1 9 8 6  

M!r... An:tho n.y R.  MOMe..U 
En.v�o Y/.mental Man.ag � 
Bo n.n.eville Pow� Admi��atio n. 
P. O .  Bo x 3 6 2 1 -SJ 
Po�n.d , OR 9 7 2 0 8  

RE : VM6:t En.vVwY/.men.ta.l lmpac.:t Statemen.:t - V�ec.:t S �v.£c.e I n.dU6�y Op.uOM 
Mo n.:tan.a State l GR Cle�n.ghoU6 e SAl No . MT86 0 1 2 7- 3 8 0-X 

Ve.a.JL M!r... Mo Meil : 

The abo ve-c.apUo n.ed do c.umen.:t ha6 been. nec.e.-i..ved .£n. :the Cl�n.ghoU6 e .  
I n. oJtd� :to pnov.{.de n.oti6.£c.ailon. :to pMtiu :that ma y  be .£n.:t�u:ted .£n. nev.£eJA} 
and/on c.ommen.:t on. :the pnopo.6al, U wiU. be w:ted .£n. :the n.ext I n.:t�gov�n.
men.:tal Rev.£w Bu.U..etin. .£.6.6 ued 6Mm :th.£.6 0 6  Mc.e. 

An.y .£n.q�u on c.ommen.:t.6 negand.{.n.g :the pnopo.6 al  w<.U be �ec.:ted :to 
YOM 0 6 Mc.e. PleM e pMv.£de c.op.£u 0 6  :the en.c.lo.6 ed .6uggu:ted nev.£eJA} 60nm 
:to po:ten.:t.£al nev.£eJA}eM - :tho.6 e you 6ed .6 hould be .-i..n.vUed :to c.ommen.:t, M 
we..U M :to an.y who may nequu:t :the oppontun.Uy :to do .6 0 .  We have M k.ed 
:that c.ommeYl.-t6 be ne:tuned :to youn 0 6 6.£c.e by Febnu.cvty 2 1 , 1 9 86 M nequu:ted, 
an.d :that c.op.£u be .6 en.:t :to :the Cle�n.ghoU.6 e 60n OM 6ilu . 

The Cle�n.gho U6 e  .£n.:ten.d.6 :to tak.e n.o 6un:th� ac.Uon. on. :th.£.6 pnopo.6al. 

En.c.lo.6une 
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Conunent 
No . 

3 No res ponse requi red . 

Response 
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Pe t e r  Joh n s o n  

M i d-C o l umb i a  Ch i l d & F am i l y  C e n t e r , 
322 1 W .  1 0T H  ST . 

P . O .  B o x  1 0 50 
T h e  D a l l e s ,  OR 9 7 0 58 
PHONE ( 50 3 )  2 9 8 -5 1 0 4  

J an u a r y  2 8 , 1 9 8 6  

Bon n e v i l l e Powe r Adm i n i s t r a t i o n 
1 0 0 2  N . E .  Ho l l aday 
Po r t l a n d , OR 9720 8-362 1 

De a r  Mr . J o h n s o n : 

----. -.-. - -.-- .. - -�---.... 

I h a v e  wr i t t e n  y o u  on se v e r a l  p r e v i ou s  oc c a s i o n s  r e g a r d i n g my su p p or t 
f o r v ar i ab l e r a t e s  f r om BPA f o r t h e  a l um i n u m i n du s t r y . As I s t a t e d  i n  
p r e v  i ou s c ommu n i c a  t i o n s ,  t h e  a l um i n u m i n du s t r y  i s  v i t a 1 t o  t h e  i n t e r e s t s  o f  
t h e  Nor t hwe s t  b o t h  i n  t e rm s  o f  j ob s  a n d  i n  t e r ms o f  u t i l  i z a t i on o f  su r p l u s  
p owe r . W i t h ou t t h e  a l um i n u m i n du s t r y  r a t e s  f or o t h e r  c u s t ome r s  wou l d be 
gr e a t l y  i n c r e a s e d , f u r t h e r  a dd i n g t o  t h e  e c o n om i c h ar dsh i p s a l r e ady 
e x p e r i e n c e d  by o u r  c ommu n i t y .  

As an A dm i n i s t r a t o r i n  a me n t a l  h e a l t h  f ac i l i t y ,  we ar e n ow be g i n n i n g 
t o  se e t h e  r am i f i c a t i o n s  of h i gh u n em p l oyme n t  on t h e  we l l  be i n g of o u r  ar e a  
f am i l i e s .  Ou r a ge n c y  h a s be e n  o p e r a t i n g a t  1 1 5X o f  c a p ac i t y f or t h e  p a s t  
s i x mo n t h s , du e t o  t h e  s t r e s se s p l a c e d  u p o n o u r  c ommu n i t y . I m i gh t  add 
t h a t  we ar e a l so se e i n g a m a j o r  j um p  i n  t h e  ar e a  o f  c h i l d a b u s e , o f t e n  
assoc i a t e d  w i t h  t h e  s t r e s s  du e t o  e c o n om i c  c o n d i t i o n s .  

I u r ge you r s t r o n g  c o n s i de r a t i o n f o r t h e  v ar i ab l e r a t e s  as o n e p ar t  o f  
t h e  e c o n om i c  p i c t u r e  f o r t h e  P ac i f i c  Nor t h we s t . 

S i n c e r e l y  Y o u r s , 

J B/ j w 

c c : C o n gr e s sm a n  B o b  Sm i t h 
S e n a t or B o b  Pac Kwood 
S e n a t o r Mar K H a t f i e l d  
G o v e r n o r V i c  A t i y e h  
Re p r e se n t a t i v e W ay n e  F awbu sh 
S e n a t o r Ke n J e r n s t e d t  
F l . 
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Conunent 
No . 

4 

Re sponse 

Th i s  conunent has been noted . 
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U 5 .  U E PA R T M L N T  OF C N E. fl U Y  B O N N E V I L L E  POW L H  A D M I N I ';  r HA T l u N  

CON F E R E NC E AND T E L EPHON E CA L L  R EPO R T  

TO ' Sl d Gowd . t �eatt'e J Wl'1 
cc : 0 ( . .:Joh� 

B OS ....... �:.::.::..:.�:�:..:.;:.: 
F ROM : o 

>elude all teleph?ne ca/�s and conferences of importance bearing upon policies, 
0 

'stomer or publIc relations, bu t excluding those purely technical in nature. 0 =================r==--=--==�==============� .-----�.-.-+t:+.rr--��""" 
S U M MA R Y  O F  D I SCUSSION [SIDE CA L L E R O R  CON F E R E E  

_______ ---4 ___ .. ___ . ____ . _ _ ___ ________ ���_�����:= 
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Conunent 
No . 

5-1 

5-2 

-----------------------

Response 

The aluminum plants in the Northwes t were es tab l ished be tween 
1 940 and 1 9 70 .  P roduc t ion of aluminum f rom some of the plants  
was an  important par t o f  the Wor ld  War I I  e f fort and , today , is  
an  impor tant national conunod i ty .  In  add i t ion , service to  the 
DSIs  provides BPA wi th roughly one-third of  its  revenues and a 
subs tantial part o f  its  operat ing reserves , which helps to keep 
rates to o ther cus tomers lower . The aluminum smel ters have 
val id power contrac ts  wi th BPA unt i l  June 30 , 200 1 . Uni lateral  
d iscon t inuat ion o f  service to  the aluminum plants is  no t an 
option available  to BPA and was no t a topic o f  the E I S . 
However , the proposals and a l terna tives analyzed in the E I S  can 
inf l uence the viab i l ity o f  d i fferent plants to varying degrees .  
These impac ts are discussed in the Chap ter 4 of the E I S . 

Waste  f rom aluminum plants ( o r  improper disposal o f  aluminum 
produc ts for that mat te r )  is harmful to the environment . The 
E I S  describes adverse effects  of the aluminum sme l ters served by 
BPA . Because o f  regulatory contro ls , these sme l ters , as a 
general rul e ,  do no t resul t in leve l s  o f  environmental impac t 
that  are viewed as exces s ive by mos t  people or by those who 
regulate the sme l ters . There are some res idual adverse effects  
o f  pas t prac tices , such as  s o l id was te d i s posa l , which would 
remain whe ther the p lants  were closed now or no t .  There is no 
evidence that  any of  the smel ters operat ing under current 
regulatory contro l  and with curren t pol lut ion contro l equipment 
and prac t ices are k i l l ing animals  or that they have any effects  
on  whales . 
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No. 
S J- D5:f - DEI S ·· (It 

The Dalles High School 

2421  Wr ight S t . 
The Dal les , OR 9 7 058 
January 3 1 ,  1 98 6  

Peter Johnson 
Bonneville P ower 
1 002 N . E .  Holladay 
Port land , OR 97208-36 2 1  

Dear Mr . Johnson : 

I suppo r t  the var iable r at e  the BPA has proposed for the 
Aluminum Indus t ry . We urge you to give the Aluminum 
Industry every cons ider a t i on b e c ause they are so imp or tant 
to the e conomy o f  the Nor thwes t  and The Dalles , b o th as an 
emp loyer and a c onsumer of r aw ma t e r i al s , supplies and 
e le c tr i ci ty . I feel very s t rongly tha t the Aluminum Industry 
is v i t al to Amer i c an intres t s , b o th in d e f ense and e conomic ally . 

Very s i nc erely yours , 

Dan Downend 
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Comment 
No . 

6 

Re sponse 

This commen t has been no ted . 
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HOFFMAN & SON. INC. ELECTRIC 
CALIfORNIA CONTRACTORS L I C E N S E  NO. 191621 

E N G I N E E R I N G  
C O N S T R U C T I O N  
M A I N T E N A N C E  

MAIN OFFICE 1100 GAVIOTA AVENUE, LONG BEACH, CALIFORNIA 90801 . ( 213) 591 -0571 
P. O .  BOX 300 

Depa r tment o f  E n e r g y  
Bonnev i l l e  Power Adm i n i s t r a t i o n 
P .  O .  Bo x 3 6 2 1  
Po r t l a nd , O r eg o n  9 2 7 0 8 

A t t e n t i o n : 

Re : 

P e t e r  T .  John son , Adm i n i s t r a t o r  

S J - L l  

Dea r Mr . John son , 

J a n u a r v  3 0 , 1 9 8 6  

Tha nk you f o r  my copy o f  t h e  D ra f t  E I S  o n  D S I  o p t i o n s .  I a pp r e 
c i a t e  be i ng i n c l u d ed among tho s e  who a r e  i n t e r e s t ed i n  a nd c o n 
c e r ned f o r  t h e  f u t u r e  o f  t h e  P a c i f i c No r t hwe s t  A l um i num I nd u s t r y . 

My c o n c e r n  i nvo l v e s  mo r e  t h a n  j u s t  t h e  P NW A l um i num I nd u s t r y , a nd 
t h e  Soc ioeco nom i c  impa c t  p l a n t  c l o s i n g s h a v e  o n  l oc a l c ommu n i t i e s , 
a s  s e r io u s a s  tha t i s .  I be l i ev e  t h a t  i t  i s  i n c umbent u po n  t ho s e  
i n  a u t ho r i t y  t o  h a v e  a n  ev e n  broa d e r  v i s io n  o f  the e nv i r o nment 
impa c t ed . Wha t d o e s  i t  mea n to t h e U n i ted S t a t e s  o f  Ame r i c a  i f  
we a bd i c a t e  o u r  po s i t i o n  a s  a ma j o r pro d u c e r  o f  A l um i n um ?  

W e  a r e  a l l  w i t ne s s e s  t o  t h e  d e pr e s s i ng e r o s i o n  o f  t h i s  c o u n t r y ' s  
i nd u s t r i a l  ba s e . S t e e l  ma n u f a c t u r i ng d ec l i n i ng ; a u tomob i l e  ma n u 
f a c t u r i ng l o s i ng s t e ad i l y ; a g r i c u l t u r e  t h r ea tened ; H i g h  t ec h . a n d  
i n f o rma t i o n  i nd u s t r i e s  be i ng c ha l l e n g e d ; a n d  J a p a n  i s  even mov i ng 
to " j o i n "  i n  o u r  a i r c ra f t  m a n u f a c t u r i ng . 

Some o f  t h e s e  ma y h a v e  been u navo i d a bl e , no t amena b l e to gov e r n 
ment a l  a i d ,  even a t ype o f  pa i n f u l  " p rog r e s s " . B u t  t h i s  i s  no t 
so w i t h  t h e  P NW A l um i num I nd u s t r y . T h i s  t ime t h i s  c ou n t r y , Our 
Gov e r nme n t , t h e B . P . A .  c a n  do s ome t h i ng c o n s t r u c t i v e  to save a n  
I nd u s t r y , t o  r e l i eve a nega t iv e  soc ioeco nom i c  i mpa c t  o n  l o cal 
co mmu n i t i e s i n  t h e -PNW , a nd I s u bm i t , o n  t h e  e n t i r e  U . S . A .  The 
s impl e exped i e nt of a favo r a b l e r a t e  a d j u s tme n t  for the DS I c a n  
ha l t , i n  t h i s  c a s e  a t  l e a s t , ou r a c c e l e r a t i n g  s l i d e  towa r d  be 
com i ng a ha v e  n o t , d e bto r na t i o n . ( Co n s i d e r  1 9 8 5 ' s  r e c o r d  neg a 
t i v e  ba l a n c e  o f  pa yme n t s ) . 

1 ea r n e s t l y  u r g e  you to ad o p t  a VAR I A B L E  RAT E , o r  comb i na t i o n  
Va r i a b l e  Ra t e  a nd Co n/Mod P r o g r am . 
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Conunent 
No . 

7 

Response 

Th i s  conunent has been no ted . 

1 5 1  



VICTOR ATIYEH 
QOYEJMJII 

Executive Department 
1 55 COTTAGE STREET NE.. SALEM. OREGON 9731 0 

F e b r u a r y  1 1 , 1 9 8 6  

An t hony R .  M o r r e l l  
Env i r o nmen t a l  S e c t i o n  
D e p a r t me n t  o [  Ene rgy 
B o nne v i l l e Powe r Adm i n i s t ra t i on 
P . O .  Box 3 6 2 1  
P o r t l a n d , O R  9 7 2 08 

SUBJECT : D i r e c t  S e rv i c e  I n du s t ry P r o p o s a l s  
PNRS # OR8 5 1 2 3 1 - 1 2 7 -4 

, ," ,' \ " , '  . .  : ( 

No. 
· �·'-oate 

SJ'- l>SI- OE.IS - 09 1.-/11/6' 

Thank y o u  f o r  s ubmi t t i ng y o u r  d r a f t  Env i r onme n t a l  Imp a c t  S t a t ement 
f o r  S t a t e  of O r e g o n  r e v i ew a n d  c m:'!',le n t . 

Y o u r  dra f t  wa s re f e rr e d  t o  t h e  a p p ro p r i a t e  s t a t e  agenc i e s  f o r  
r e v i ew .  The Gove rno r l s  O f f i c e  o f f e r e d  t h e  e nc l o s e d  commen t s , wh i c h  
s ho u l d  be a d d re s s e d  i n  p r e pa r a t i o n  o f  t h e  f i na l Envi ronme n t a l  
Imp a c t  S t a t ement . 

We wi l l  exp e c t  t o  r e c e i v e  c o p i e s  o f  t h e  f i na l s t a t ement a s  r e qu i r e d  
b y  C o unc i l  o f  E nv i ro nmen t a l  Qua l i t y  Gu i de l i n e s . 

S i n c e r e l y , 

INTERGOVERNMEN TAL RELAT IONS D I V I S I ON 

Do l o r e s  S t r e e t e r  
C l e a r i ngh o u s e  C o o r d i na t o r  

DS : bm 
Enc l o s u re 
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OREGON I NTERGOVERNMENTAL PROJECT R EV I ERECEIVED 
S t a t e C l e a r 1 n g h o u s e  

I n t e r g o v e r n me n t a l  Re l a t 1 0 n s  D l v 1 s 1 0 n 
155 C o t t a g e  S t r e e t N .  E .  

S a l e m ,  O r e g o n 973 10 DEPARTMENT OF ENERGY 
1 n  Ore g o n  1-800-422-3600 , . � . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S T A T  E A G E  N C Y R E V  l E W 

OR 8 5 1 2  � � - 1 ') ?  tJa . . . .  . ,.  1Qa;: P r o J e c t  N u m be r :  .,I 1 '- I - T t u r n  D a t e :  ___ r_t_ti_0_�_oj_O_\"_) _ 

ENV I R ONMENTAL I MP A C T  REV I EW PROCED URES 

I f  y o u  c a n n o t  r e s p o n d  b y  t he a b o v e  re t u r n d a t e ,  p l e a s e c a l l  t o  a r r a n g e  
a n  e x te n s 1 0 n a t  l e a s t o n e  we e k  p r 1 0 r t o  t h e  re t u r n  d a t e . 

ENV I RONMENTAL I MPACT REV I EW 
D RAFT STATEMENT 

( T h 1 s  p r o J e c t  h a s  n o  s 1 g n 1 f l c a n t e n v i r o n me n t a l 1 m p a c t .  

T h e  e n v 1 r o n me n t a l i m p a c t  1 s  a d e q u a te l y  d e s c r i be d .  

( ) We s u g g e s t  t h a t t he f o l l o w 1 n g  p 0 1 n t s be c o n s 1 d e r e d  1 n  t h e 
p r e p a r a t 1 0 n o f  a F i n a l  En v 1 r o n me n t a l  I m p a c t  S t a t e me n t .  

NO c o mme n t .  

A g o n c y  d}rr,Jf./)mm :O Off{,�d ) 
I PR # 5  
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Th is conunent has been no ted . 
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9-1 

9-2 

N0 - -·-:-·..c, O',le I 
February 14 , 1986 S -:J-J)Sl.- PEI5- (' �_"J-llt!.i._1  

Anthony f; . Morre l l ,  Env i ronm e n tal Man�er 
Bonne v i l l e  Power Ad�i ni s trat i o n  
P . O .  Box 3621-SJ 
P o r tland , Ore�on 9 7208 

r e :  Draf t E I S  on D S I  opt i on s  

r ob j ec t  to t he shor ten i nr o f  the commen t  t i n \� t o  ? ?  nay s .  You have 
been working on the pro p o sal s f or month s .  Why the sudden hurry to 
reso lve the i s sue in a l e s s-than-pr e s c r ibed or requ i r ed t im e ?  It may 
not be your i n t en t , but y ou are i n  effect say i ne: "Pub l i c ,  a l l  we need 
is an of f-- the- cuff response from you , no t O�l� based on a care ful s tudy 
o f  the propo sal s and t he i r  imnl i cat i ons . " I bel ieve tha t th e pro posal s 
w i l l aff e c t  us f or �Q �a�, and deserve a p.rea t er r e sp o n se ner i od than �� _day s .  

None of t h e  "Mod el s "  used has had a "Mod el f o r  f i sheri e s "  ( Pg . 48) . 
I n  the "Environmental Consequen ces ( Pg. 50 )  thpr e i s  no men t i on o f  
f i she r i e s .  In the " Unavo i dabl e  Adverse Env i r onmental Effe c t s "  ( Pg 8 . 81 
and fo l l ow ing) there i s  nothing about f i s he r i es , or eve n  the wat er 
requi r emen t s  for f i sheri e s .  I n  IIMi t ipat i ng Measure s "  4 . 7 . 7  ( Pg . 85 ) 
Fi sheI ! es are n o t  men t ioned . 

I ob ject t o  t he om i s s i o n  of f i sheries from thi s :m s .  

I t  i s  my s tudi e d  concll1s i on t ha t  thi s EI S fee l s  the t t. he present , and 
future , s i tua t i on on Co lumb i a  River f i sherie s i s  taken care o f  
sa t i sfac t or i ly b y  pres e n t  Federal/ State/Local r equ i remen t s  and their 
pre sent app l i cat i ons by BPA and the smel t e r s/dams/c i ti e s , e tc .  

I further con c lude that you f eel that the se requirements and pre s en t  
appli cat i ons do no t need improv i ng ;  or , WORSE , that they �� be 
improved . 

I s trongly di sagree l And , I fee l that NOW i s  the t ime for i nout to 9-3 make improvemen t s  in tho se repulat i on s  ana the i r  app l i ca t i on on behal f 
of f i  she ri e s .  

P o t en t ial improveme nt s ,  neces sary improvemen t s ,  ar e almo s t  legi on : 
up- s t ream pas sage , down-s tream passage , t i m i np. of water f l ow s ,  n i t rogen 
ki l l s , jus t  name a few. 

A II se t as i de "  of wat er for f i she r i e s  ha s bee n bef'un , bu t mu s t  be 
impr oved so that 20 year s from now degredat i on of the f i shery will have 
b een hal t ed and improved fi sher i e s  wi l l  hav e been real i zed . 

To mai n tain " status quo it for �ar s i s  n o t  accep t,q,lrle . :Jndoub te(l ly 
the Orepon Depat tment of Fi sh/W i l d l i fe has i mprov�m en t s . chanp.e8 , and 
implemen tat i on s  they would l i ke t o  s ee on behal f o f  fi sheri e s .  They 
s ho1l1d be d o n e  NOW . 
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Comment 
No . 

9-1 

9-2 

Response 

The shortened comment period on the dra f t  E 1 S  was approved by 
the U . S .  Environmental P ro t e c t ion Agency in accordance with 
Section 1506 . 10 (d )  o f  the Counc i l  on Environmental Qua l i ty 
regulat ions f o r  implement ing the Nat ional Environmental Pol icy 
Ac t .  This shortened review period was perceived at the t ime to 
be neces sary to complete a separate rate  hearing process and 
a l l ow implementat ion o f  the Variabl e  rate upon exp irat ion o f  the 
current incentive rate on June 30 , 1 986 . 

This is  correc t ; the Decis ion Analys is Model (model ) does no t 
contain a module for  est imat ing pos s ib l e  impacts to f is h .  
However ,  a s  discussed i n  the draf t and f inal E 1 S , several 
features made the model the bet ter tool for analys is . The mos t  
impor tant was that  the model provides an overa l l  picture of  the 
Nor thwes ts ' aluminum sme l ter and ut i l i ty economics and 
operations , and use ful output such as reg ionwide employment 
f igures ( draf t E I S , p .  46 ) .  

A discuss ion on f ish was provided in chapter 4 ,  Environmental 
Consequences , of the draf t E I S  for the no ac t ion alternative 
(draft  E 1 S , pp . 5 5  and 56 ) .  The proposed act ions and their 
al ternat ives were then compared to the resource operations and 
development discuss ion o f  the no ac t ion al ternat ive ( draf t E I S , 
pp . 6 3 ,  64 , 7 2 , 75 , and 7 7 ) .  

BPA would cont inue hydroelectric  resource operat ion wi thin the 
cons t rain t s  es tab l ished by the U . S .  Corps of Engineers , the 
Bureau o f  Rec lama t ion , a�d the Northwe s t  Power P l anning Counc i l . 

9-3 BPA agrees that improvements need to be made and takes serious ly 
its  respons ib i l i t ies under the Northwest  Power Ac t to  mit igate 
and enhance Northwest  f isheries . Improvements  such as f ish 
screens , f ish ladders , trap and haul programs , research , etc . , 
are being carried out through BPA ' s  Fish and Wi l d l i f e  P rogram . 
The no ac t ion a l ternat ive and the proposals and their  
al ternat ives addressed in  this  EIS  are cons is tent with  BPA ' s  
enhancement and mit igat ion ef forts . 

1 5 7  



9-5 

An thony R .  Mo rrell , E:lv i ronmen tal Ma.na�e-r 
BPA , Por tland , Orepon 

Pap: e 2 of 2 

Cum"L..l9. t i ve Effec t s  of the a l te rnatives are ner t i nent t o  the de c i s i on 
wh i ch i s  b e ing mad e .  I f ound no refel'en ce t o  th i s  asne (' t  of the 
problem in any nar t of thi s EI S .  

Las t ly , thi s d o cumen t c l earl y  h in t s  at t he unw i s e ,  unwan ted , and un
n e c e s sary d�c i s i on to s t ay wi th a NO ACT T OF ALTE�TATI VE .  

A t  the same t i me , thi s d ocument has cho s en arb i t rar i ly . and before-hand ,  
a NO ACT I ON·  AL'!'ERNATIVE A S  FAR A S  F I SHE� I ES ARE CO}TCEIDTED . 

Thi s  de c i si o n ,  �TO AC'r r CF ALTERKATI VE .A S  FAR A S  FI SHER IES ARE C O:�.rcEID.TED ,  
i s  W1w i s e L-un'lo'I�..1ltE!i..Jn(L1.lnlle Ces �arYi and .J t s hould n o t  b e  al l owed t o  stand ! J 

Since rely your s ,  

� f). �v 
Ot i s  D .  SW i she r  
PO B o x  1582 
Med f o rd ,  Oregon 9 75:11-0120 

copi ,:! s  to : 
CDFW 
Senators f:a t f i e l d!Packwood 
Repre senta t i v e s  Sm i th ,  Weav er ,  AuC(l�_ "'L , Wyden 

158 



Comment 
No . 

9-4 

9-5 

Response 

The cumulat ive effects  of the no act ion al ternat ive and the 
proposals and the i r  al ternat ives were addressed and compared in 
the dra f t  E l S  in sec t ion 2 . 5 ,  Environmental  Consequences Summary 
and in s e c t ion 4 . 6 .  Spe c i f ical l y ,  Table  3 in Chapter 2 compares 
the proposal s  and their  a l ternat ives to the no acti on a l terna
t ive , as wel l  as combinations of the proposal s /al ternatives . 
The f inal analys is  o f  cumulat ive effects  o f  the proposals and 
a l te rnat ives is  contained in the same parts o f  the f inal E l S .  

BPA has indica ted both in the dra f t  E l S  and the Variab le rat e  
and Con/Mod pub l i c  invo lvement processes that the Variable rate 
and the Con/Mod program are its proposed ac t ions -- no t the no 
ac t ion al ternat ive . CEQ regulat ions ( 1502 . 14 )  require that 
Federal agenc ies explore and obj ec t ively evaluate any proposed 
action ( s )  and any reasonable  a l terna t ives which inc ludes a no 
ac tion a1 ternat � . e .  

BPA ' s  purposes for preparing this E l S  were t o  maintain the DS l 
l oad in order to fac i l i tate  resource opera t ional planning and to 
s tab i l ize BPA ' s  revenues . Discuss ion in Chapter 4 ,  
Envi ronmental Consequences , address the impacts  o f  selecting the 
no a c t ion a l te rnative . 

1 5 9  



[j': 'J !P�:'\NMENT �-" '--'-�"' -" � • No. Date ani ELECTRI-PLANNERS, INC. 
� '7-_ SI"- IE -r--- 2 1 1  EAST COLU M B I N E  AVEN U E  / SANTA ANA / CALI FOR N IA 92707 / TEL. (7 14) 540-4944 

Depm tmeDtof Emrgy 
Bonmville Poyer Administration 
P.O. Box 3621 
Portlmi, Oregon92708 Re: SJ.Ll 

Attn: Peter T. Johnson, Administrator 
Dear Mr. Johnson, 

Thank you for my copy of tm Draft EIS on OSI options. I appreciate being 
iD::lu1ed muong those who are interested in m1 com:enai for the future of the 
Pa:iftc Northvest Alumimm ID1ustry. 
My coram involves more than just tb3 PNW Alumirwrn lDiustry, am tb3 
Socioeconomic � plant closinBs haw on local comunmities, as serious as that 
is. I believe that it is immlbent upon those in autOOrity to have an even broafer 
vision of tm envirormmt �. What does it nam to The United States of 
Anmica if ve atxlicate our position as a major produ:er of alumimnn? 

We Ire all vitDeses to the depressing erosion of this country's iDiustria1 ba. Steel 
manuf� declining� automobile mmuf� losing steadily; agriculture 
threatened; High tech. am information iDiustries being chal1engad; am Japan is 
even moving to -join- in our aircraftmanuf�. 

SoD oftb3se maybave been unavoidable, notammable to go"98l'DllBlt81 aid, awn 
a type of painful -progress-. But this is � vith tm PNW Alumimun ID1ustry. 
This tUm 1his country, Our GomDIDBnt, the B.P.A. em do something 
constnEtive to am en ID1ustry, to reline a negative socioeconomic impact on 
local comrmmities in the PNW, m1 I submit, on the entire U. S.A. The simple expedient of a favorable rate mjustmBnt for tb3 OSI can bal� in this case at least, 
our a:cellerating slide toward becoming a haw not, debtor nation. (Consider 
1985·s record negative ba1arw:e of payments). 
I earnestly urge you to �opta Variable Rate. or combination Variable Rate am 
ConIMod Program. 

�������ttt /� 
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1 1 -1 

1 1-2 

TACOMA-PIERCE COliNTY U IA:-"IBER OF Cl )M f'vU'I{CE 

F e b r ua r y  1 3 , 1 9 86 

A n tho ny R .  Morr e l l  
E nv i r o nm e nt a l  Ma na ge r 
Bo n n ev i l l e  Pow er A dm i ni s tr a t i o n 
P . O .  B o x  3 6 2 1 - SJ 
Por tl a n d ,  O R  9 7 2 0 8 

R E :  Dr af t  E IS Di r e c t  S e r v i c e  I n du s t r y  O p t i o n s 

D e ar Mr . Mo r r e l l : 

T h a nk y o u  f o r  th e o p po r tuni ty t o  comm e nt o n  t h i s  dr af t E IS . 
Ta c om a n s  r e c o g n i z e  th e i m p o r ta n ce of th e di r e c t  s e rv i c e  
i ndu s t r i e s , e s pe c i al l y al um i num , t o  t h e  N o r thw e s t e c o nomy . 
A n d , w e  a p pr e ci a te th e co n t r i b u t i o n s  of Kai s e r  t o  o ur l o c a l  
e co nomy . 

Th e Ta c o m a  c o mmu ni ty h as s uf f e r e d  a h i gh er unem pl o y m e n t  r a t e  
f o r  m o r e  tha n a de ca d e .  O ur b u r de n s pr e - da te d  t h e  w oe s  of th e 
ti m b e r  i ndu s t r y . Th er e f o r e ,  we a r e  se n s i t i v e  t o  a ny j o b  l o s s , 
eve n f r om a pl a n t  tha t r e pr e se nt s  o nl y  a fr a c t i o n of o ur t o t a l  
empl oyme nt b a s e . T h e  dr a f t  E IS no t e s  h ow a d d i t i o na l  unem pl oy
me n t  h e r e  m i gh t  ov er b ur de n  th e m i t i ga ti ng r e so ur ce s .  Thi s 
o b s e r v a ti o n  i s  t a ke n t o o l igh tl y i n  v i ew of f e de r al t r e n d s  t o  
r e du c i ng th e mo ni e s  t o  l o c al gov er nme nt s f o r  th e s e v e ry ty pe s 
o f  mi ti ga ti ng r e so ur c e s .  

Th e pur po se of t h e  o p t i o ns ,  a s s ur i ng B PA o f  a f i na nc i al l y  se cur e 
r e s o ur c e ,  sho ul d al so c o n s i d e r  empl oyme nt di s pl a c eme nt s a n d  
e c o nom i c  l o s s e s o f  o t h e r  i n du� t r i e s  i f  t h e  el e c t r i c r a t e  mu s t  
b e  r a i se d  t o  ma i n t ai n B P A ' s r ev e nue ba s e  a f t e r  a l o s s  of d i r e c t  
s e rv i c e  i n du s t r i e s .  T h e s e  i n put s o n  t h e  l o ca l  communi ty , c o upl e d  
w i t h na t i o nal tre n d s  a n d i n t e r na t i o n al pre s s ur e s ,  ca n c a u s e  
s t r u c t ur al ch a nge s i n  l o cal e c o nom i e s . 
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Comment 
No . 

1 1 -1 

1 1 -2 

Response 

Appendix A of  the dra f t  E I S  discus ses the impac t to  pub l i c  
services and social o rganizat ion ( pp . 4 . 5 3 and 4 . 54 ) .  As no ted 
in the appendix , Tacoma and P ie rce County have demons trated 
intent and abi l i ty to ass i s t  displaced workers and the ir 
fami l ies . It  is also no ted that the availab i l i ty o f  these 
adequate resources is heavily dependent upon the broader 
economic and social c l imate o f  the area at  the t ime .  This 
s tatement ref lects , indi re c t l y ,  the trend mentioned . Howeve r ,  
the fac t that the Kaiser smel ter accounts f o r  less  that 
1 percent o f  a l l  wage and salary j obs in Pierce County and 
because o f  large tax bases and dive r s i ty o f  service rec ipient s 
in both Tacoma and Pierce count ies , s ignif icant s t ruc tural or  
service-leve l  effects  s t i l l  are no t an ticipated . 

Sec t ion 3 . 2 . 3  desc ribes o ther Pac i f i c  Northwes t indus t ries wi th 
emphasis on the importance of electric  power rates on the i r  
economic heal th . For mos t  non-DS I Pac i f i c  Northwe s t  indus t ries , 
electric power rates are a less  s ignif icant factor in the i r  
operations than for the DS I S .  Other fac tors , princ ipal ly 
re lat ing to  the s t rength o f  the marke ts for the i r  respect ive 
produc ts , are typically much more important than electricity  
prices to opera t ions of  non-DS I indus tries . Changes in 
wholesale electric power rates as a resul t of any of the 
opt ions , al terna t ives , or combinat ions analyzed in the f inal E I S 
are projec ted to be smal l .  Therefore s ignif icant changes in 
employment or  o ther economic effects  outs ide the aluminum 
indus try o r  direc t ly re lated to the aluminum indus try are no t 
expec ted . This  is shown by the smal l employment impacts 
proj ec ted on a reg ional bas is  by the mode l . ( See 
sec t ions 4 . 2 . 3 ,  4 . 2 . 4 . 3 ,  4 . 3 . 3 ,  4 . 3 . 4 ,  4 . 4 . 4 ,  4 . 4 . 5 , 4 . 6 . 3 ,  and 
4 . 6 . 4 o f  the f inal E I S .  Sec t ion 4 . 7  discusses e f fects  on o ther 
al uminum produc ing areas in the Uni ted S tates . )  
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Di r e c t S er v i c e  I ndu s t r i e s  F e  b r u a r y  1 3 ,  1 9 86 P a ge 2 

A r ef e r e n ce o n  th e pr o bl e m s of ge n e r a l l y  r i s i ng r a te s ,  
po t e nti al l y  ca u s e d by th e q ui t t i ng o f  d i r e c t  s e r v i c e  i n du s t r i e s  
fr om th e B PA sy s t em i s : " Im pa c t o f  El e c t r i c R a te s  o n  Ta c om a ' s  
Eco nom i c  Dev el o pm e nt P h a s e  I F i nal R e po r t . " A c o py i s  e n cl o s e d  
f o r  y o ur co nve ni e n c e . 

Af t e r  al l ,  we al l u n de r s t a nd t h e  unem p l oyme nt r a te i s  o nl y  a 
( sm a l l ) % , u nl e s s  y o u  a r e  u nem pl o y e d ;  th e n  i t  b e c om e  1 0 0% . 

S i n ce r el y ,  / ,9 �-�. B r a c ke t t , Ma na g e r  
B u s i ne s s / I n du s t ry Co u n c i l 

GDB/ d r  
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Conunent 
No . 

1 1-3 

Response  

The report provided has been reviewed by  BPA s taff  and was 
cons idered in preparation o f  the f inal ElS . See sect ion 3 . 2 . 3 , 
Non-DS l Consume r  Sectors . 
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C OMMENTS OF THE ASSOC I A T I ON OF 
PUBLIC  AGENCY CUST OMERS REGARD ING THE 

DRAFT E I S  ON THE D I RECT SERV I C E  INDUSTRY O PT I ONS 

I .  Int r o duct i o n  

T h e  Asso c i at i on  of  Pub l i c  Age ncy Cust ome r s  ( APAC ) i s  a 

c o n s o r t ium of  large i ndus t r i al consume r s  of  ele c t r i c  powe r pur-

chas ed  f r om the p r efe r ence cus t ome r s  of the Bo nnev ille  Powe r 

Admi n i s t r at i o n ( BPA ) . APAC ' s  p r imary c on c e r n  r e gar d i ng the 

D r aft Env i onmental Impact Stat ement on  the D i r e c t  S e r v i c e  Indus-

t ry Opt i o n s  is that it is wholly i n adequat e fo r us e by the Ad

m i n i s t r at o r  as a t o o l  fo r evaluat i ng ( 1 ) whether  or not to ad opt 

a var i able  indust r i al powe r rat e , o r  ( 2 )  what fo rm a var i ab l e  

r a t e  should take . Therefo r e , the s e  c omme nts focus on t h e  var i-

ab l e  rat e  po r t i o n  of  the E I S . 

APAC ' s  r e c omme ndat i ons fo r changing BPA ' s  i n i t i al ly 

pr oposed var i able  r at e  are contained i n  i t s  test imo ny submi t t e d  

i n  t h e  var i able rate cas e , BPA No . VI-86 . W e  will  n o t  r epeat 

our proposal he r e . The purpose of  our mo d i fi c at i ons , howeve r ,  

i s  t o  c r eate a var i able  rat e  schedule that : ( 1 ) wi ll pe rfo rm 

the fun c t i o n  BPA wants i t  t o  pe r fo rm i f  actual loads , res our c e s , 

oppo rtun i ty c o s t s  of  powe r , and alum i num p r i c e s  are wi t h i n  the 

range s as sumed by BPA in pr eparat i o n  of  its i n i t i al pr opo sal ; 

but ( 2 )  will  protect  BPA ' s  other  r e g i o nal cus t ome rs  from s i g-

n i f i c ant adve r s e  impac t , i f  actual expe r i ence  i s  d i fferent  from 

BPA ' s fo r e c as t s . I n  other  wo rds , APAC p r oposes  the i nc o rpo ra-

t i o n of  r i sk mi t i gat i o n  fac to r s , i n c lud ing a r eve nue acc ount i ng 

me chan i sm l i ke that r e fe r enced i n  the D r aft E I S  at 1 7 . 

Page 1 - APAC C OMMENT S ON D S I  OPT IONS DRAFT E I S  
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12-1 

12-2 

I I . D i s cus s i o n 

The D r aft E I S  i s  i nad e c at e t o  evaluat e the value of  

such r i sk mi t i gat i on fac t o r s  b e c ause i t  i s  not des igned t o  eval-

uat e the actual r i sk of  adopt i ng a ten-ye ar iiar i able r at e . The 

D r aft s imply as sumes that actual expe r i ence  will  fall with i n  the 

nar r ow range of  BPA ' s  f o r e c asts . APAC does  not have an over-

whelm i ng concern that i f  BPA ' s  fo recas t s  of  its own l o ads and 

r e s our c e s , alumi num p r i ces , and the opp o r tun i ty c o s t  of powe r 

del i v e r e d  t o  the D S I s  are accurate , the var i able  rat e  will  

r e sult i n  acut e harm t o  i t s  memb e r s . APAC has s t r o ng conce r n , 

howeve r ,  that i f  the s e  no t o r i ously unp r e d i ctable  var i ables  do  

not t r ack BPA ' s  fo r e c ast s ,  APAC ' s  memb e r s  and the r e g i o n  may b e  

gr e atly harme d .  I n  o r d e r  t o  evaluat e t h i s  r i sk of  sub s t ant i al 

harm , the Draft E I S  must i nc o rpo r at e  at leas t  the follow i ng 

three  maj o r  changes . 

F i r st , APAC p r opose - � hat i n  o r der  fo r the E I S  t o  b e  

useful , i t  must analyze  t h e  impac t on  t h e  affe cted  e nvi r onme nt 

that woul d o c cur  i f ,  fo r exampl e ,  the var i able  r at e  r e sult ed  i n  

a $250 m i l l i o n  sho r t fall i n  the f i r s t  3 years and $450 mill i o n  

shor tfall i n  the f i r s t  5 years , when c omp ared t o  what BPA woul d 

have r e c e ived i f  the s ame load had been  s e rved at the I P  Stan-

dard r at e . Th i s  r e sul t is  wi t h i n  the r ange of pos s ible  out c ome s 

and sh ould b e  stud i e d . I t  would have s i gn i f i c ant impact on  

BPA ' s  other  cust ome r s  and the i r  consume r s  b e c aus e BPA p r oposes  

t o  all o c at e  any r evenue und e r r e c overy r e sult i ng f r om the  var i -

. able r at e  t o  other  cus t ome r s . 
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Conunent 
No . 

1 2-1 

1 2-2 

Response 

For the f inal E I S , an addi t ional aluminum price scenario has 
been analyzed to assess the impacts  o f  the p roposals and 
alternat ives if future aluminum prices are l ow .  

The ac tual over- o r  underrecovery in any g iven year i s  a 
func t ion o f  a number o f  fac tors , none o f  which can be viewed in 
isolat ion f rom the o thers , i . e . , cost  and load . I t  is  the 
combinat ion of  these fac tors that resul t in over- or  
underrecoveries . In some cases a deviat ion in one may o f f s e t  
the deviat ion i n  ano ther and thus BPA ' s  revenues are suf f ic ient 
to mee t  i t s  f inancial obl igat ion . 

The prec ise scenario sugges ted has not been analyzed for  the 
f inal E I S . Many fac tors determine BPA ' s  revenues and costs . 
BPA e s tab l ishes � :s rates on a prospec t ive bas i s , i . e . , i t  
forecas ts l oads , inc luding DS I l oads , and cos t s  f o r  a future 
period and estab l ishes i ts rates to recover the corre c t  share o f  
i t s  cos ts f rom each rate class , i n  accordance w i t h  the Pac i f i c  
Northwe s t  Power Ac t .  With a Var iab le  rate for  the aluminum 
smel ter DS I s , the rate form becomes j us t  one more factor to 
account for in the rate-s e t t ing process . Over- o r  underrecovery 
occurs when loads and/or costs  deviate f rom those used to  
determine the rates . These  deviat i ons may relate to the 
forecas ts of preference cus tomer l oads , BPA ' s  efforts  in 
secondary markets  (both surplus f i rm and nonf irm ) ,  or many o ther 
factors bes ides those relating to the aluminum sme l ters . 

The Dec i s ion Analysis Model dea l s  w i th over- or  underrecovery in 
a s imilar way . For a g iven year in a given game , i t  sets  rates 
at  the s tart of tha t  year for various cus tomer classes based on 
interna l ly forecasted data . At the end of the year , due to the 
randomness in the mode l , it is l ikely that there would be higher 
or lower costs  or loads than when the rates were f ixed ,  l eading 
to an "over- or underrecovery . "  These amounts  are held in an 
account in the mode l , and tota l led . When the va lue o f  this 
account exceeds a certain value ( 500  mi l l ion ) , the surpl us 
revenues c o l l e c ted are al located to dif ferent rate poo l s  and a 
downward rate adj us tment is made f o r  the fo l lowing year . I f  the 
value in this account eVer becomes nega t ive , rates are increased 
for  the next 1 to 2 Jears by an amount that would bring the 
account back to zero if there were no o ther over- or 
underrecoveries . 
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Secon d , i n  o r d e r  t o  evaluate the e nv i r o nmental impac t 

o f  suc h an o c cur r ence , the E I S  shoul d i nc lud e an i ndus t ry-by-

i ndus t ry impact analys i s  fo r eve ry e n e r gy- i ntens ive i ndus t ry 

s e rved  by pub l i c  ( as we ll as pr ivat e ) ut i l ity cust ome rs  o f  BPA . 

The D r aft EIS ' " analys i s "  of  other  i ndus t r i e s  i s  both i nadequat e 

and i nac cur ate . The analy s i s  that runs from the b o t t om of  page 

1 2-3 6 5  thr ough page 6 6  of  the D r aft i s  b as e d  exclus i ve ly o n  one page 

o f  the F i nal 1 983 Wholesal e  Powe r Rat e EI S .  Even i f  one we r e  t o  

as sume that the 1 983 E I S  was ac cur at e  at the t i me i t  was pro-

duc ed , the e ffect  of  e l e ct r i c ity pr i c e s  on  these  i ndust r i e s  has 

change d s i nce  1 983 . The D raft d o e s  not rely heav i ly upon the 

1 983 Who l e s ale Powe r Rat e EIS for its analys i s  of  the D S l s . BPA 

shoul d not r e ly upon that do cume nt fo r other  i ndus t r i e s  e i the r . 

A spe c i f i c  example of  the i naccur acy wh i c h  r e sults 

f r om s uch r e l i ance i s  the stat ement that " [ t ] he c o s t s  o f  powe r 

pur chas ed  from BPA fo r these consume r s  acc ount fo r a r e l at ively 

smal l po r t i o n  o f  t o t al elect r i c i ty c o s t s . "  D r aft at 6 5 . BPA 

need  only l ook at i t s  1 985 r at e  case I ndust r i al Marg i n  Study t o  

s e e  that i t  i s  c ommo n f o r  pub l i c  ut i l i t i e s  t o  charge t h e  BPA 

pr i o r i ty f i rm r at e  plus a markup to the i r  r e t ai l i ndus t r i al cus-

t ome r s . In these  i ns t ance s ,  BPA ' s  r at e  is the pr imary var i able  

i n  de t e rmi n i ng the retail  r at e  charge d t o  i ndust r i al c o nsume rs . 

Another  s t at ement i n  the EI S i s  par t i cular i ly d i s t urb

i ng :  " [ o ] ther  me asur es [ that may b e  t ake n by large energy-

12-5 i ntens ive i ndus t r i es i n  r e s ponse t o  maj o r  rate i nc r e as e s ]  c oul d 

i nclude i ns t allat i on o f  fue l  swi t c h i ng c apab i l i t i e s o r  i ns t all

i ng ons i t e  ge ne r at i o n . " Draft at 6 6 . In other  wo r d s , in an E I S  
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Comment 
No . 

1 2-3 

1 2-4 

Response 

Further cons ideration of impacts  on o ther indus t ries has been 
given . See section 3 o f  the f inal E I S . 

Further discuss ion o f  maj o r  consumer sec tors has been given . 
See sec t ion 3 . 2 . 3  o f  the f inal E I S . A reference to the 
Indus trial  Margin S tudy has been included in sec t ion 3 . 2 . 3 ,  
along with a s tatement that BPA power cos t s  accounted for mos t  
o f  the electricity  costs  paid by indus t r ies inc luded in that 
s tudy . Sec t ion 4 . 2 . 3  o f  the f inal E I S  s tates that BPA power 
costs  account for  only a port ion of the rates paid by non-DS I 
consumers . The characterizat ion in the draf t E I S  o f  BPA power 
cos t s  as "a relatively sma l l  port ion of total  e l e c t r i c i ty cos t s "  
does no t appear in the f inal E I S . The f inal E I S  does emphasize 
that for  mos t  non-DS I indus tries , as  we l l  as mos t  commerc ial and 
agricul tural consume rs , elec t ricity  cos ts account for  a sma l l  
portion o f  total operat ing costs  and that o ther fac tors ( e . g . , 
produc t marke ts ) are more inf luen t ial  determinant s  o f  economic 
hea l t h .  See sect ions 3 . 2 . 3  and 4 . 2 . 3 ,  of f inal E I S . 

1 2-5 See sec t ion 3 . 2 . 3  o f  the f inal E I S  for further discus s ion . The 
discuss ion of measures which indus tries can take in response to 
e l e c t r i c i ty price increases appears in the draf t EIS and the 
f ina l E I S  to  provide informa t ion on how indus tries in general 
and par t icular ly those indus t ries tha t  are sens i t ive to 
e lec t r i c i ty prices , may respond during periods of  inc reas ing 
rates . The discuss ion does no t ,  and was no t intended to , 
fore te l l  mass ive rate increases to  non-DS I consumers as a resul t 
o f  ac t ions which BPA is cons idering in this E I S .  In fac t ,  a 
paramount cons ideration wi th respe c t  to  the Variabl e  rate , 
Con/M�d o r  the IP-PF rate l ink w i l l  be to as sure that the 
region ' s  non-DS I cus tomers wi l l  be made bet ter o f f  o r ,  at wors t , 
he ld harmless by any ac t ion taken by the Adminis t rator .  Far 
f rom being a tac i t  admiss ion of "po tential loss o f  priority f irm 
load and assoc iated revenue resul t ing f rom an effort  to preserve 
DS I load and assoc iated revenue , "  the analyses presented in both 
the dra f t  and f inal EIS iden t i fy no s ignificant adverse rate 
impacts  to BPA ' s  non-DS I cus tomer u t i l i t ies or  their consumers . 
See sec t ions 4 . 2 . 3 ,  4 . 3 . 3 ,  4 . 4 . 4  and 4 . 6 . 3  o f  f inal E I S . The 
f inal E I S  does address  the general adverse rate impac t s  
assoc iated with l o s s  of  DS I p lant s ,  part icularly under the no 
ac t ion a l ternat ive . See s e c t ion 4 . 2 . 3  of f ina l E I S . In 
add i t ion , sec t ion 3 . 2 . 3  of the f inal E I S  c ites po tent ial adverse 
impacts  f rom DS I aluminum p lant shutdowns on non-DS I indus tr ies 
who supply materials to aluminum sme l ters . Such non-DSI 
indus t ries could be adversely affected by loss o f  a maj o r  
produc t marke t . 
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t o  evaluat e the impac t of  a rat e  measure d e s i gned t o  r e t a i n  D S I  

l oad i n  o r d e r  t o  gene r at e  BPA revenue , BPA sugge sts  a s  mi t i ga-

t i o n  t o  a potent i al harmful impac t of t h i s  measure that othe r 

c o nsume r s  of  BPA ' s  ene rgy shoul d r emove the i r  load f r om BPA-

s e rved  ut i l i t i e s . BPA t ac i t ly admi t s , but fails to quan t i fy ,  

the pot ent i al loss  o f  pr i o r i ty f i rm l o ad and as s o c i at e d  r evenue 

r e sult i ng fr om an effo r t  to pr e s e rve D S I  load and as s o c i at e d  

r ev e nue . 

Thi r d , aft e r  BPA p e r fo rms a me an i ngful analys i s  of  the 

i mpac t s  o f  a potent i al large-scal e  r evenue def i c i en cy r e sult i ng 

f r om impl eme ntat i o n  of  a var i able  rat e , BPA shoul d mo del  a var i -

ab le r at e  with a r evenue acc ount i ng me chan i sm l i ke that r efe r -

enced  i n  t h e  Dr aft a t  1 7 .  Once BPA r e c ogn i z e s  that implement a-

12-6 t i on of the proposed  var i able rate has the potent i al of hav i ng 

much great e r  env i r onmental impact than that c ons i d e r e d  i n  the 

D r aft , and spec i f i cal ly that i t  has the potent i al t o  r e sult i n  

seve r e  impact o n  o the r BPA cust ome r s  and the i r  c o nsume r s , a 

var i ab l e  r at e  wi th a r evenue acoun t i ng me chan i sm b e c omes an 

alt e r nat ive that has a high l ikel ihood of mi n imi z i ng the r i sk of  

those impact s .  As such , i t  should b e  mo dele d . 

I I I . C o n c lus i o n 

I n  summary , the Dr aft E I S  i s  an i nad e quat e t o o l  fo r 

the Admi n i s t r at o r  o r  anyone e l s e  t o  use t o  evaluat e the var i ab l e  

r at e  propo sal . F i r st , t h e  D r aft E I S  igno r e s  t h e  only r eal r i sk 

of  the propo s e d  rate -- the r i sk that due to s ome c omb i nat i o n  of 

l owe r than expected  alumi num pr i ces , higher  than expected  r e-

s our c e  c o s t s , and h i gher  than proposed  oppo r t un i ty c o st s ,  BPA 
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Comment 
No . 

1 2-6 

1 2-7 

Response 

The DSI  Decis ion Analys is  Model is al ready fairly complex.  
Adding ano ther leve l in o rde r to mode l a " revenue account ing 
mechanism" has been determined to not be feas ib l e . The f inal 
E I S  now mo �e thoroughly addresses the impa c t  of  a revenue 
account ing mechanism as an a l ternat ive wi thin the Var iab le  rate 
opt ion ( see sec tions 2 . 2 . 4  and 4 . 2 . 3 . 4  o f  the f inal E I S ) .  

The E I S  is only one of  the tools  the Adminis trator uses in 
mak ing his dec is ions . Informat ion f rom the Variab l e  rate 
hearings , Con/Mod program mee t ings , pub l i c  review o f  bo th 
proposal s , and any s tud ies under taken by BPA and o thers also  
serve as dec is ion too ls . 

Based upon comment s  BPA has rece ived on the draf t E I S , the 
Variab le  rate proposal , and the Con/Mod program ,  modif icat ions 
and add i t ions have been made to the Decis ion Analys is  Mode l . 
Impac ts to o ther energy-intens ive indus tries served by BPA ' s  
pub l i c  ut i l i ty and inves tor-owned ut i l i ty cus tomers also have 
been analyzed ( see answers to  comment s  1 2- 1  through 1 2-6 and 
1 1 -2 ) .  These modif icat ions , addi t ions , and analyses have made 
the f inal E I S  a b e t ter dec is ion tool  for  the Adminis t rato r .  
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will  s i gn i f i c antly und e r r e c ov e r  the r evenue that i t  c ould r e -

c e ive i f  i t  r e t a i ned t h e  I P  St andard r at e . S e c ond , t h e  D r aft 

EI S i gn o r e s  the r e al impact that t h i s  r evenue und e r r e c ov e ry 

c ould hav e  on BPA ' s  other  cus t ome r s  and par t i cularly other  h i gh 

l o ad fact o r  i ndus t r i al c onsume r s . Th i r d , par t i al ly as a re sult 

of the D r aft EI S '  fai lur e to i d e nt ify and evaluat e the r eal r i sk 

of the proposed  var iab l e  rat e , BPA d e c i ded  not t o  mo del the 

alt e rnat ive  it  i d e nt i f i e s as a r evenue account i ng me chan i sm 

alt e r nat ive . No r does  i t  evaluat e any other  alt e r nat ives with 

mean i ngful r i sk m i t igat i o n me asur e s  i nc lud e d  such as  t ake- o r-pay 

p r ov i s i ons , a sho r t e r  t e rm f o r  the var i ab l e  r at e , o r  a var i able  

rate w i t h  a s t eeper  upper slope  than that propose d . Unless  the 

Draft EI S is r ewr i t ten  t o  ove r c ome the s e  defi c i enc i e s , it sh ould 

not  b e  r e l i e d  upon by the Admi n i s t r a t o r  fo r any d e c i s i on mak i ng 

with r e gard t o  the proposed  var i able  rat e . 

Dat e d  Feb ruary 20 , 1 986 . 

Re spect ful ly submi tted , 

GARVEY , SCHUBERT , ADAMS & BARER 
A Partne r s h i p  of P r ofe s s i onal 

C o rpo rat i ons 

By -c e � �---r� ./ 
Allan M .  Gar t e n  ---��----
Max M .  M i l l e r ,  J r . 

C ounsel  for the Asso c i at i on of  
Pub l i c  Age ncy Cus t ome r s  
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Conunent 
No . 

1 2-8 

Response 

The alternative of a " take-or-pay" prov1s 10n and a sho rter term 
have been discus sed in the f inal E I S  ( see sections 2 . 2 . 4  and 
4 . 3 . 3 ) . The revenue pro tec t ion Variable rate  al ternat ive 
analyzed contains a s teeper upper slope . Merely changing the 
proposed Variab le  rate by making the upper s lope greater  would 
no t resul t in environmental impac ts subs tantively d i fferent f rom 
those of the proposal unl ess  the s lope were made so s teep that 
i t  ac ted as a dis incentive to operate more at higher aluminum 
prices . 
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; SJ -[)S I '  Pfi'>- J3 L. ' 

PUBLIC INVOLVEMENT 

0), t£\�# '�Cj one 1 9 19 �e 
Referred to: 

K ·  JO'-'lUon ...... ___ •• � . •  _ ... _ .. _ ... ,...s. .�.J!!I'?'"' 
The Director o f  the Bonnev i l le Power Adm in is t rat ion 
Port land , Ore gon 

Actinn '(Ii ', ' , 

D An':>, [ , ' ,'c' R::,)': 

The need for wi sdom i s  mo s t  evide n t  in t h is puz z l ing 
pre s e n t a t ion of not ions in re gard to s t ab le rat e s  for 
dome s t ic c us tomer s , a pr imary purpos e ,  a s  in con f l ic t  
with a id ing the Paci f ic Nor t hwe s t  a l uminum indus t r y , 
wh ich is not an appropriate func t ion . 

And added t o  t he s e  not ions is t he unwit t ing deve lopme n t  
o f  s urp l u s  power wh ich deve lopme n t  i s  not repa id . 

I t  seems t oo much l i ke glor i f ied we l fare t o  cons ider 
a need for j ob s - as the commun i t ie s  with s urp lus lab or 
have only t hemse lve s t o  b l ame . I f  t here is no incent ive 
for P l anned Pare n t hood - - t hen we l fare for exce s s  j ob 
s eekers is a be t t er a l t e rnat ive t han for t he BPA t o  
bel ieve t hat i t  has a n  ob l igat ion t o  a id one indu s t ry 
unle s s  it a id s  a l l  indu s t ry wh ich is in t rouble because 
o f  fore i gn compe t it ion or env ironme n t a l  pol lut ion wh ich 
nece s s i t a t e s  plant mod�rn i z at ion . There is ob j e ct ion 
to t he not ion that s urp l us power wi l l  be needed for 
growt h .  Growt h i s  t oo one - s ided . Man is t he wor s t  
predat or .. and t he ecosys t ems s u f fer . The pub l ic lands 
are already ma inly de graded or de s t royed as wild l i f e  
hab it at - as t he logging , mineral deve lopment , and graz ing 
for i n s t ance make pub l ic lands not for mult ip le use 
as man i s  t he s o le user in t he long run . Growt h i s  
n o t  t he goa l . The need f o r  dams has b e e n  exaggerat ed . 
The need for nuc lear p lant s is a prob lem not o n ly i f  
t here is s urplus power a s  t here i s  a l s o  t he prob lem 
of nuc lear was t e  d isposal . So why not re s t ore t he 
land t o  natural s t at e : c lo s e  t he s urplus alul".inum p lant s .. 
and t e l l  t he se commun i t ies t hat if t here is s urp lus 
populat ion, t hen t here i s  a need for re spon s ib l e  s oc ial 
planning inc lud i n g  re spon s ib le parent ing i n s t ead o f  
t he baby crop be i n g  used as t he fac t or o f  i n f l uence . 

There is a prob lem in t he var iab i l it y  o f  s urp l us power 
wh ich may mean t hat f is heries could be impac t ed i f  
hydropower i s  t he s ource o f  power . I t  s eems wron g  t Nt:  
t here are s t  i l l  pro j ec t s  under cons truct ion t ho . The 
power marke t ing ob l igat ions have been ext ended beyond 
accept ab i l it y  e nv ironme n t a l ly and ec onomic a l ly - w i t h  
t he idea t ha t  re imbur sement i s  due i f  energy s aved 
t hrough e f f i c ie n cy improveme nt s . 
Thank you for wiser and le s s  act iv ity , E .  Z ahn , 
2 9 5  Fleet Dr ive , Port L ud l ow , WA 9 8 3 6 5  2 - 1 5 - 8 6  
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Comment 
No . 

1 3-1 

1 3-2 

1 3-3 

1 3-4 

Response 

As s tated in the draf t E I S ,  the purpose and need for BPA ' s  
pro posed ac t ions is t o  facil i tate BPA ' s  resource operat ional 
planning and BPA ' s  revenues ( p .  1 ) .  Add i t ional ly , the 
implementat ion of a Variab l e  rate or a Con/Mod p rogram is not 
intended to  fores tal l c losure o f  plants that are no t economic 
over the medium to  long-term ( p .  1 1 ) .  

B PA is curren t ly s tudying how a Con/Mod program f o r  o ther 
indus t ries in the region might be developed , s ince it recognizes 
tha t  mos t  energy-intens ive indus t r ies , as we l l  as BPA , could 
bene f i t  f rom conserva tion/modernizat ion . 

Part o f  BPA ' s  miss ion is to marke t and transmi t energy in an 
environmentally-sound fashion ; i t  is no t to educate the 
popula t ion on "respons ib l e  soc ial planning . "  The purpose o f  the 
E I S  was to evaluate BPA ' s  proposed ac t ions ( see answer to  
comment 9-� ) .  To ana lyze c losure o f  a l l  the sme l ters and 
res torat ion o f  those p lant s i tes to a natural s tate was no t in 
the scope o f  the E I S  nor would it be an act ion that this Federal 
agency could undertake uni lateral ly . However ,  the impacts 
associa ted wi th c losure of  the sme l ters have been addressed in 
Appendix A o f  the E I S . 

In the dra f t  E I S , sec tion 2 . 5 ,  Envi ronmental C onsequences 
Summary , and Tab l e  3 showed the po tent ial impac t s  on operat ion 
of  the Federal Columb ia R iver Power Sys tem . Variat ions in 
amount o f  spi l l  o r  sales o f  surplus power can be expec ted 
depending upon which ac t ions or comb inations of ac t ions BPA 
imp lements . However ,  those varia t ions are re lat ive l y  smal l and 
would be within es tab l ished operational cons t raints .  

In add i t ion , sec t ion 4 . 2 . 2  o f  the draf t E IS , Resource Operat ions 
and Deve lopment , discusses how BPA could use f reed up power for  
nonf irm o r  f i rm sales , dependent upon certain cond i t ions , and 
how spil l could be af fec ted , thereby impact ing f i s h ,  ei ther 
bene f i c ia l ly or adversely ( pp .  5 4-5 6 ) .  Gene ral ly , the loss o f  
aluminum sme l te r  load would b e  benef i c ia l  to f ish . I f  loads are 
mainta ined or pos s ibly increased through imp lementat ion of  the 
Variab le rate or Con/Mod program , impacts  to f ish would no t be 
sub s tantially  less  or grea ter than curren tly occurring . 

BPA is at tempt ing to solve several problems : the uns tab le 
aluminum DS I l oad ; uncer tainty with regard to BPA ' s  resource 
planning and opera tion ; increas ing reg ional rates ; cont inuing 
scheduled u . S .  Treasury payments ; and e s tab l ishing a rate 
re lationship between the rate charged the DS I s  and the rate 
charged BPA ' s  pub l i c  agency and coopera t ive cus tomers . In 
add i t ion to the Variab l e  rat e , the Con/Mod p rogram and i t s  
incen t ives  would hel p  solve BPA ' s  resource opera t ion and 
p lanning and uns teady load prob lems , and would enab l e  BPA to 
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Comment 
No . Response 

cont inue s cheduled U . S .  Treasury payments . Conservat ion 
incentives are being o f fe red because it has not been 
demons trated that DS l s  would voluntarily conserve or modernize 
on the i r  own , part icularly in l ight of the i r  current economic 
condit ion . See also the response to comment 18-10 . 
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DIVISIONS 
Light 
Water 
Belt Line 

D E PARTM ENT OF P U BLI C UTI LITIES 

FebruCiry 1 9 ,  1 9 8 6  

Mr . Anth �ny R .  Morre l l  
En v i ronme n t a l  Md nage r 
Bonne v i l l e  Pow e r  Adml n i s tra t i on 
P . O .  Box 3 62 1 -SJ 
Por t land , Oregon 97208 

Dear M� . Morre l l : 

R E :  BPA Fi l e  No : SJ - L 1  

Department of Public Utilities 
P O  Box 1 1 007 
Tacoma. Washington 9841 1 
(206) 383-2471 

En� losed are the  C i ty of T�comd , Departm� n t  of P u b l i c  
U t i l i t i e s ' comments on the Q��£�_������������l_Im����_���te ���� for 
D i re c t  Serv i ce I ndus try Op t i ons . We a p p re c i a t e  the opport u n i t y  Lo 
re v i ew and comment , and commend BPA ' s  e ffor t  a t  customer i n vo l ve me n t  
on a n  i ssue which h a s  a broad reg i ona l i mp a c t . We hope t h a L  thes e 
commen t s  prov i d e  s ome inS igh t into wha t  i s  obv i ous ly d. mu l t i d ime n s i ona l 
i ssue . 

Yours v e ry truly , 

Enc . 
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14-3 

CITY OF TACOMA 

DEPARTMERT OF PUBLIC UTILITIES 

Co-.ents On 

Draft Enviroa.ental I�act State.ent 

DIRECT SERVICE IIDUSTRY OPTIOIS 

The C i ty of Tacoma , Department o f  P u b l i c  U t i l i t i e s ,  Ligh t 
D i v i s i on has re v i ewed the Dra ft Envi ronme n t a l  Imp a c t  S t a teme n t  for the 
D i re c t  S e r v i c e  I nd u s t ry O p t i on s  and app r e c i a t e s  the opport u n i t y  t o  
comme n t . W e  have par t i c ipa ted i n  the deve l opme n t  o f  c omme n t s  prov i d e d  
by t h e  P u b l i c  Pow e r  Counc i l  o n  v a r i o u s  asp e c t s  of this e n t i re i s s u e  and 
we s t rong ly support those pos i t i ons . We fe l t  howe v e r ,  that there we re 
s e v e ra l  areas of spe c i fi c  conc e rn w h i ch we wanted to empha s i ze unde r  
s e parate cov e r . 

Variable Rate : 

Tne Tacoma Ligh t Divi s i on is s en s i t i v e  to the need to balance 
the various and often t i me s con f l i c t i ng goa l s  v i s-a-v i s  the reg i on a l  DSI 
a l umi num sme l t i ng compan i e s . We are pa r t i c u l a r l y  s e n s i t i v e  t o  the loca l 
soc i o- e c onomi c i mp a c t s  because of the presence o f  one o f  those sme l t e rs 
i n  the Grea t e r  Tacoma Me trop o l i tan A rea . N one t h e l es s ,  we fe e l  s t rong ly 
that f i r s t  and foremos t ,  the Bonne vi l le Pow e r  Admi n i s t ra t i on ( SPA ) mu s t  
a c t  w i t h in i t s  c ha r t e r  as mandated b y  t h e  Pa c i fi c  Northw e s t  E le c t r i c  
Pow e r  P l an n i ng and Conserva t i on A c t  o f  1 � 80 . I t  wou l d  seem t h a t  
s e v e ra l  o f  the a l terna t i ve s  o f fered i n  the E I S  are more con s i s tent 
w i th t h a t  goa l than othe rs . An other i ssue , not addre s s ed d i re c t ly in 
y o u r  d ra ft d i s c u s s ion , are the nega t ive s oc i oe c onomi c imp a c t s  on other 
non-DSI i ndu s t r i a l  c u s t omers in the Pa c i fi c  Northwe s t ,  espe c i a l ly those 
i n d u s t r i e s  served by Pub l i c  U t i l i  t i e s  who purchase some or a l l  o f  the i r  
p o�e r from B P A  a t  t h e  P F  r a te . 

Spe c i f i c a l ly , we support your recog n i t i on of the fac t  tha t 
any pote n t i a l  va r i a b l e  rate d e s i gn mu s t  have as a c le a r ly re c ogn i ze d  
g oa l , u l t i ma t e  col l e c t ion o f  the I P  s tand a rd r a t e  o n  ave rage ove r the 
d e s igna t e d  t i me frame . We s t rong ly fe e l  that the EIS u n d e r s t a t e s  the 
pote n t i a l  ra t e  impact o f  the p roposed va r i a b l e  ra t e . To the extent 
th�t underc o l l e c t i on o f  IP revenues und e r  this propos a l  wo� l d  have t o  
be o f f s e t  b y  a dd i t i ona l revenue , which cou l d  on ly b e  d e r i v e d  from SPA ' s  
o t h e r  cus tomers t hrough h igher rate s , you have neg l e c t e d  to c a l c u l a te 
or even me nt i on the nega t i v e  soc ioeconomic imp a c t s  on t h e s e  other 
c u s t ome r groups .  

We be l i e v e  tha t i f  those impacts a re indeed qua n t i fi e d , that 
s ome fo rm o f  t ru i ng up or ba lanc i ng account i s  a nec e s s i ty . There i s  a 
ma j o r  d e g r e e  o f  d i fference in reve nue sho r t fa l l s  which o c c u r  as a 
resu l t  of im� e r f e c t  know l edge as opposed to those w h i c h  occur through 
i n te n t i onH l ra t e  des ign , in the hop e s  that revenue w i l l  i n c rease 
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Conunent 
No . 

14-1 

14-2 

14-3 

14-4 

Response 

The Pac i f i c  Northwe s t  Power Ac t mandates several ac t ivit ies for  
BPA . One is estab l ishing , reviewing , and revis ing rates for  the 
sale of energy in accordance with sound bus iness principles and 
costs  assoc iated wi th the acqui s i tion , conservat ion , and 
t ransmis s ion o f  elec t ric power ( s e c t i on 7 (a ) ( 1 » .  Another is to 
acqui re resources through conservat ion and implement 
conservat ion measures cons is tent with the Regional P l anning 
Counc i l ' s  Energy P lan ; this inc ludes technical and f inancial 
ass is tance to cus tomers to encourage maximum cost-effect ive 
voluntary conservat ion ( se c t ion 6 (a ) ( 1 )  and 6 (a ) ( 1 ) ( B » . The 
proposed act ions and the i r  al ternat ives are cons is tent wi th 
BPA ' s  mandates as we l l  as po tential solutions to  the problems 
faced by BPA ( draf t and f inal EISs , pp . 1 and 2 ) .  Furthermo re , 
the Counc i l  on Envi ronmental Qual i ty regulations for 
implement ing the Nat i onal Envi ronmental Pol icy Ac t d i rects  
agencies to cons ider in  an EIS  "reasonable al ternatives no t 
wi thin j urisdic t ion of  the lead agency" (sect ion l S 0 2 . l4 ( c » . 

This  issue is cons idered further in the f inal E I S  ( see 
sect ion 3 . 2 . 3 ) .  

Soc ioeconomic impac ts  as a result o f  rate impac ts  on non-DS I 
cus tome rs are mo re ful ly addressed in the f inal E I S  ( see 
sec t ion 3 . 2 . 3 ) .  

The effects  of  a " t ruing-up" mechanism and o ther po tent ial means 
o f  mi tigating poten t ial revenue sho r tfal ls  are discussed in 
Chapter 4 of the f inal E I S . 
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1 4-5 

14-6 

s omewhe re down t h e  l i ne . T o  t h a t  end , we �ou l d  s t rong ly endorse the 
e s t a b l i s hment o f  s ome sort o f  ba lanc ing account for thos e c ompan i e s  
w h i c h  choose to t a k e  advan tage of the variab l e  ra te , i f  and w h e n  i t  i s  
fina l ly impl eme nted . T n i s  wou ld a l l ow SPA t o  pu rsue the various goa l s  
e s ta b l i shed for t h i s  rate , tha t i s ,  revenue ma x i m i z c � i on , s ta b l e  l oads , 
and comp l i ance w i th the rate d i re c t i ve s  c on t a i n ed � .  Sec t i on 7 o f  the 
Pdc i fi c  Northwest Po�er A c t . I n  the e ve n t , that a lumi num p r i c e s  
s t rengthened con s i d e ra b ly , e x c e s s  revenues wou ld b e  re fu nded t o  the 
compa n i e s  in s ome ma nne r .  I n  the e v e n t  t h a t  the p r i c e  o f  a lumi num d i d  
n o t  reach l e v e l s  where a l l  o f  the O S I  a lumi num sme l te r s  were a b l e  to 
opera t e  profi t a b l y , a c e r t a i n  d e fi c i t  wou l d  be incu rred by the c ompany or 
c l as s . If for wha t e ve r  rea s on , those c omp a n i e s  were u na b l e  to repay 
th�t d e b t , the region ' s  other cus t ome rs wou ld s t i l l  be repa id by the 
d e l a y  of resource a c q u i s i t i ons . It s hou ld be noted , that resou rce 
a q u i s i t i on de lay s hou ld be quan t i fied in ord e r  to e s t a b l i s h  some 
ma x i mum that a b a l a n c i ng account migh t not e x c ee d .  We s t rong ly agre e  
w i th SP A ' s  con t e n t i on tha t any O S I  Op t i on f i na l ly agre e d  upon , should 
not prov i d e  l ong t e r m  s u b s i dy to a class or g roup of cus t ome rs .  

Conservation/Modernization 

We wou l d  support the SPA goa l o f  fu nd i ng l e v e l s  of OSI 
con s e r va t ion/mod e rn i za t i on to cos t - e ffe c t i ve l e ve ls but we wou l d  a l s o  
u rg e  o r  i n s i s t  t h a t  t h i s  p rog ram be ava i la b l e  to a l l  d i re c t  and 
i n d i r e c t  cus t ome rs of SPA . Tne key s h ere a re cost e ffe c t i v e n e s s  and 
equ i ty . To the degree any p rog ram is not cos t e ffe c t i v e , a l l  c l asses 
of cus tomers sustain the nega t i ve soc i oe c onomic imp a c t s  of h igh e r  
rate s . Equ i ty cons i d e ra t i ons mu s t  b e  taken into accou n t , when on ly 
c e r t a i n  cus tome r  g roups are o ffered fi nan c i a l incent i ve s , c o s t  
e ffe c t i v e  o r  not . A l l  ma j or c u s t ome rs should be o f fe red t h e  
oppo r t u n i t y  to imp l eme n t  conserv.;;. � .. � ctl me a s u res or mod e r n i z e  w i th the 
t ra d eo f f  of gu a ranteed conserva t i l : "  b",n e fi t s  a va i la b l e  to BPA when 
needed . 

IP-PF Rate Link 

We mu s t  ra i s e  s ome ques t i on conc e rn i ng the a s s e r t e d  bene fi t s  
o f  p red i c ta b i l i ty of rates for OSI ' s  wi th t h e  e s t a b l i shme n t  o f  a r a t e  
l i nk . Recent rate i n s t a b i l i ty has b e e n  more a fun c t i o n  of 
i n t ra regiona l causes ra ther than any i n t e rc l a s s  ma t te r .  There are 
how e v e r  bene fi ts rea l and imagi ned i n  a l inked ra te propos a l  inc lud i ng 
t h e  not insubs ta n t i a l  bene f i t  of remov a l  o f  a ma j or source of 
cont rove rsy du ring fu t u re rate proceed ing s . We wou l d  p ropose tha t any 
formu l a  prop osed or adopted be s u b j e c t  to re v i s i ons . We wou l d  s ugge s t  
t h a t  t h i s  occ u r  a f t e r  a rea s on a b l e  numbe r o f  y ears t o  b e  d e t e rmined , 
b u t  in no event l onge r than 7 y e a rs . I t  i s  u n l i k e l y  that the v a l u e  of 
ma rg i n  ( M ) and va l u e  o f  reserves ( V ) wou l d  r e t a i n  a constant 
r e l a t i on s h i p  to each oth e r  for long e r  than 7 years , yet th� 7 years 
wou l d  p rov i d e  the OSI c u s tome rs pred i c ta b i l i t y  v i s -a - v i s  the PF rate 
o v e r  a re asonable p l anning hori zon . 
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Comment 
No . 

1 4-5 

Response 

The incent ive and funding leve l s  proposed for DS I 
conservat ion/modernizat ion are cos t-e f fect ive accord ing to BPA ' s  
economic analyses comp l e ted to date , us ing the Dec i s ion Analysis  
Mode l . The ana lys is shows no s ignif icant economic impacts  on 
o ther cus tomer classes . 

The DS I Con/Mod program proposal is  the resul t o f  a lengthy DS I 
Opt ions S tudy comple ted by BPA in June 1 985 . The purpose o f  the 
s tudy was to ident ify ini tiatives that BPA could pursue to 
ame l iorate the economic downturns facing the region ' s  aluminum 
indus t ry .  BPA is part icularly interes ted in encourag ing the 
aluminum companies to make addit ional cap ital inves tments t o  
upgrade the plants through energy e f f ic iency improvements . 
Because o f  the large share ( 25 to  30 percent ) o f  BPA ' s  to tal 
power sales revr .ues p rovided by the region ' s  aluminum indus t ry ,  
BPA wishes t o  see plant operations s tab i l i zed . 

BPA is  currently s tudying how cri teria might be deve l oped t o  
expand a conservat ion/modernizat ion initiat ive to o ther 
indus tries in the region . 

14-6 In the draf t EIS , as we l l  as the f inal ( see sect ions 2 . 4  and 
4 . 5 ) ,  an IP-PF rate l ink al ternat ive o f  5-year durat ion was 
discussed and analyzed . A 7-year a l ternat ive i s  no t very 
d i f ferent f rom the 5-year a l terna tive and po ten t ia l  impac ts , 
both adverse and bene f i c ia l , are encompassed in range o f  impact 
for the a l ternat ives d iscus sed in the EIS . 
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15-1 

15-3 

...------_ .. . . .. - -" ',"--.� .. .  -. ,_ ..... 

Direct Service Industries, Inc. 
--- .. .. -.. _----- - - -.... __ ._. _ - _  . .  __ . _- _.-

910 LLOYD CENTER TOWER 0 825 NE MULTNOMAH STREET 0 PORTLAND, OREGON 97232-2150 0 (503) 233-4445 

February 2 1 , 1 9 8 6  

HAND DELIVERED 

Anthony R .  Morre l l  
Envi ronmenta l Manager 
Bonnev i l le Power Admi ni s tration 
P .  O .  Box 3 6 2 1  - SJ 
Portl and , Oregon 9 7 2 1 8  

RE : Comment s o f  the D i rect Service Indu s t r i e s  on the 
Dra ft Environmental Impact Statement , 
Direct Service Industry Options . 

Dear Mr . Morre l l : 

We apprec iate the opportun ity to comment on the Draft 
Environmenta l Impact Statement ( E I S ) . Gene ra l ly , the Draft E I S  
d o e s  a f i ne j ob ,  but w e  d o  have a few comments o n  i t s  a s se s sment 
of the environmenta l impacts of Sta f f ' s  propo sed Variab l e  Rate in 
the VI- 8 6  proceeding . 

F ir s t , i n  the i r  te s timony , the DS l s  have demon strated 
that the f ive yea r r o l l ing p ivot point adj ustment in Sta f f ' s  pro
posed Va riab le Rate makes th i s  Variab le Rate unacceptab le . VI - 8 6 -
E-DS-0 2 ,  pp . 7 - 1 2 .  B a s i c a l l y , the f ive year ro l l ing p ivot point 
adj ustment create s a r i s k  that power rate s wi l l  be s o  sub stant i a l 
l y  higher i n  f ive y e a r s  t hat sme lter s ,  wh ich wou ld otherwi se oper
ate at the IP Standard / Incentive rate , wou ld b e  forc ed to c lose . 
Un le s s  th i s  ri sk i s  e l iminated from Sta f f ' s  proposed Var iab l e  
Rate , a n y  bene f i t s  t o  BPA and the region from th i s  a l ternative 
are i l lu sory -- j us t  a s  any bene f i t s  from the Revenue Prote c t ion 
Alternat ive are i l lusory . The Revenue Prote c t ion A lternative 
wi l l  not be a ccepted by regiona l sme l te r s  because average e lectri
c i ty price s under thi s a l ternative exceed ave rage prices under 
e i ther the IP Standard rate or the IP Standard / Incent ive rate 
comb ination . Draft E I S , p .  6 1 .  

The Dra ft E I S  doe s not make th i s  point because the ro l l 
ing f ive year pivot point adj u stment wa s not mode led i n  the DAM 
( Tr .  3 2 8 )  and , even if it we re , the s ingle a luminum price fore 

c a s t  u sed in the DAM , because it i s  an optimi s t i c  fore c a st , wou ld 
not cause thi s adj us tment to be made in a manner tha t wou ld te st 
thi s  ri sk . 

Second , in i t s  Variab l e  Rate De s ign Study , S t a f f  made 
certain sme lte r  c lo sure a s sumptions for its p ropo s ed Variab l e  
Rate . The se same c losure a s sumptions were u sed in the D r a f t  EI S .  
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Cormnent 
No . 

1 5 -1 

1 5-2 

1 5 -3 

15-4 

Response 

---------------------

For the analys is  in the f inal E I S , the 5-year rol l ing p ivo t 
point adjus tment was mode l e d .  Long-term dec i s ionmaking b y  the 
aluminum companies is now also  model e d .  For analys i s  purpo ses 
in the E I S , BPA general l y  supposes all  the sme l ters o pe rate 
under the proposed Variab le  rate , and draws its  conc lus ions 
regarding that s cenario f rom the mode l . I f  the variab l e  rate 
be ing modeled were no t acceptable  to a sme l ter , the l ong-te rm 
decisionmaking portion o f  the model should indicate s o  by 
reporting a low probab i l i ty of  operat ing for the sme l te r .  

BPA does not contend that the DSls  would accept the revenue 
protect ion alternat ive in e i ther the dra f t  o r  f inal E I S . 

See the response to  comment 1 5-1 above . Analyses have also  been 
done for  the f inal E I S  based on a l ow aluminum price forecast 
( s ee sec t i ons 4 . 2 . 4 ,  4 . 3 . 4 ,  4 . 4 . 5 ,  and 4 . 6 . 4 ) .  

The f inal E I S  rel ies on exogenous plant c losures only in terms 
of dec iding which p lants  to c l ose within the model to analyze 
impacts  if two p lants c losed in the no act ion a l ternat ive ( see 
sections 4 . 2 . 5  and 4 . 3 . 6 ) .  S ince the mode l used for the f inal 
E I S  incorporated l ong-te rm decis ionmaking , mo re rel iance was 
placed on the mode l to determine the re lat ive impac ts among 
al ternat ives or the i r  combina t ions , and exogenous info rmat ion 
was not used . See also the responses to comments 15-1  and 18-9 . 
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1 5-4 

15-5 

Anthony R .  Morre l l  
February 2 1 , 1 9 8 6  
Page 2 

Ba sed upon the detai led ana ly s i s  in our te stimony ( u s ing more 
pre c i s e  mode l s  than the DAM used in the Praf� E r S , Draft E r S , p .  
4 8 ) , we conc lude that S t a f f ' s  c losure a s s umption s a re overly 
optimi s t i c . Thus , the bene f i t s  from reduced c l o sure s , i . e . , 
greate r BPA revenue s and gre ater regiona l emp loyment , tnar
Sta f f ' �  proposed Variable Rate seems to offer may be ove r s tated . 
Our ana ly s i s  e s t ab l i she s that the se ben e f i t s  cannot be captured 
un le s s  the Var i ab l e Rate des ign more c lo s e ly re semb l e s  the Load 
Ma intenance Alte rnative . 

Third , the d i s c u s s ion o f  Re source Operations and Deve l 
opment fa i l s  to reco9n i z e  that the out o f  region s a l e  o f  a l l  the . 
power not con sumed by the a l uminum sme l ters wou l d  be ee�eFmifiea det,,���+. 
to the region even i f  sold at an equ iva lent rate . The D S I  load 
provide s  operat ing re s e rves for BPA by g rant ing load curtai lment 
rights that wou ld otherwi se be provi ded by the cons truct ion and 
operation of add i t iona l re source s .  

Fina l l y , the conclus ion that reta i l  rates wou ld �O S S ib lY incre a s e  i f  the No Act ion a l ternat ive we re adop ted un-
erstates the rate impa cts that wi l l  occur with the c l o sure of a 

s igni f icant numb e r  o f  the Northwe st sme l ters . �he soc ioeconomic 
impa ct of higher reta i l  rate s to the reg ion shou ld be addre s sed 
i n  thi s  E I S . 

J hope the se few comments a re he lpfu l  and , again , ap
p l aud your fine j ob .  

6 : 7 : 1 8 7  

Very truly your s , 

)l�_ C)� 
Mark c r i s sbn 
Execut ive D i rector 
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Comment 
No . 

15-5 

15-6 

15-7  

Response 

The value of DS 1 reserves is discussed further in the f ina l E 1S 
in sec t ion 4 . 2 . 2 . 

This  comment apparently refers to the summary tab l e , Tab le 3 ,  in 
Chapter 2 . 5  of the draf t E I S  where a "po s s ib l e  increase "  in 
re tai l  rates was indi cated for the no action al terna t ive . The 
effec t o f  the no action a l ternat ive on rates was desc r ibed more 
ful ly on p .  56 of the draf t E 1S and in sect ions 4 . 2 . 3  and 4 . 2 . 4  
o f  the f inal E 1 S . The term "po s s ible"  was used in the tab l e  
because the exis tence and amount o f  any increase depends on the 
amount o f  energy resul t ing f rom p lant c losures that  BPA could 
marke t e l sewhere and the price BPA would receive ; both are 
uncertain . 

Soc ioeconomic e f fects  o f  re ta i l  rate changes resul t ing f rom 
who lesale rate changes have been addressed in sec t ion 3 . 2 . 3  o f  
the f inal E 1 S . The impacts o f  the proposal and a l te rnat ives on 
wholesale rates have been further addressed in sect ions 4 . 2 . 3 ,  
4 . 3 . 3 ,  4 . 4 . 4 ,  and 4 . 6 . 3  o f  the f inal E 1 S .  

1 8 9  



DEPARTMENT OF T H E  ARMY 
NORTH PAC I FIC DIVISION. COR PS OF ENGIN EERS 

P.O. BOX 2870 

REPLY TO 
ATTENTION OF: 

P l an n i n g  D iv i s i o n  

PORTLAND. OREGON 97208 

Fe b r uary 2 0 , 1 9 8 6  

Mr . An t hony R .  Morre l l  
Env ironme n t a l  Man ager 
Bonnev i l le Powe r  Admi n i s t ra t i o n  

P . O .  Box 3 6 2 1 - S J  
Port land , Ore gon 9 7 2 0 8  

De ar Mr . Morre l l : 

No. 

Y o ur dra f t  e n v i ronmen t a l  imp a c t  s t a t eme n t , " D ire c t  Serv ice 
I nd u s t r y  Op t i o n s , "  J a n uary 1 9 8 6 , has b e e n  rev iewed . Our o n ly 
c omme n t  on t h i s  d o c ume n t  i s  on t he d i s c u s s i o n  on page 3 ,  para 

graph 7 ,  c o n c e r n i n g  t he ava i l ab i l i t y  o f  " advanced e ne r gy " 
by p r ov i s i o n a l  dra f t i n g  o f  re s e rvo i r s . At t h i s  t ime t he 

16-1 C orps o f  E n g i ne e r s  i s  rev iewing t he p o l i c y  o f  prov i s i o n a l  
dra f t i n g  o f  o u r  re s e rvo i r s  f o r  s e rv i n g  advance e ne r gy . 
The re f o re , we s ug ge s t  t ha t  t he re f e r e n c e d  paragraph be 
rev i s ed to re f le c t  t hat t h i s  operat i o n a l  procedure i s  be i n g  

rev iewed a n d  a c hange may have an imp a c t  o n  t he ava i l ab i l i t y  
o f  p r ov id i n g  n on - f irm e ne r gy f o r  t he f i r s t  quart i le . 

We appre c ia t e  t he oppo r t un i t y  t o  review and c omme n t  on 
t he e n v i r o nme n t a l  imp a c t  s t a t eme n t . 

S i n c e re ly ,  

P l ann i n g  Div i s ion 
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Comment 
No . 

16-1 

Response 

The referenced paragraph has been revised . 

1 9 1  



No 
S.Y - 'OSI -

United States Department of the Interior 
BUREAU OF RECL AMATION 

IS REPLY 
REFER TO PN 1 5 0  

1 20 . 1  

PACIFIC NORTHWEST REGIO:-: 
FEDERAL BUILDING & u.s.  COL'RTHOUSE 

BOX 04� - 550 WEST FORT STREET 
BOISE, IDAHO B�i24 

FE B 2 0  1986 

An t h ony R .  Mo rre l l 
E n v i ronmen t a l  Manager 
Bonnev i l l e Powe r Adm i n i s t rat i o n  
P . O .  B o x  362 1 -S J  
Port l and , Oregon 97208 

Dear Mr . Morre l l :  

The d raft e n v i ronme n t a l  i mpact s t atement on Bonn e v i l l e Powe r Admi n i s t rat i o n ! s  

D i rect Serv i ce I n d u s try Opt i on s  h a s  been rev i ewed by approp r i ate pers o n n e l  

w i th i n  the Bureau , a n d  we h ave no objec t i o n s  to the content . P l e a s e  l et u s  

k now i f  w e  c a n  be of further ass i s t ance i n  the rev i ew proce s s . 

S i n cere l y  yours , 

)Mem� 
Reg i on a l  E n v i ronmen t a l  Off i cer 

cc : Commi s s i on e r ,  B u reau of R ec l amat i on ,  Was h i n gton , D . C .  
At tent i on : 150 ( for i nformat i o n )  
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Cormnent 
No . 

1 7  No response required . 

Response 
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PUBLIC POWER COUNCIL 

F e b r u a r y  2 1 , 1 9 8 6  

Mr . Anthony R .  Mo r r e l l  
Env i ronmental Manag e r  
Bonnev i l l e  Power Adm in i s t r a t i on 
Post O f f i ce Box 3 6 2 l -SJ 
P o r t l and , O r egon 9 7 2 0 8  

RE : D i r ec t  Se r v i c e  I nd u s t r y  Opt i ons D r a f t  OE I S  

Dear Mr . Mo r r e l l : 

r 

' \ 'J Date 
tsl�.Rs. (:. DfIS-:I.t:J/2 - /, 

The Publ ic Power Counc i l  ( PPC ) subm i t s  the fol l owing 
comment s  on the D r a f t  OSI Opt ions S tudy Env i ronmental Impact 
S t a temen t ( OE I S ) .  PPC comme n t s  on the OE I S  on ar eas that 
a f fect the OEIS in g e ne r al .  PPC al so comments on spec i f i c 
po r t ions of the an al ys i s  as they pe r ta in to two o f  the opt ions 
s tud i ed in the OE I S -- the Var i able r ate option and the ConMod 
opt io n . 

PPC r e s e r v e s  the r ig ht to commen t f u r the r on the Var i ab l e  
r a te opt ion po r t i ons o f  t h e  OE I S  at app r opr i ate stag e s  o f  
t h e  VI - 8 6  rate proce s s . Al l such comments sho u ld b e  inco rpo r ated 
as par t of the OE I S  publ ic i nvolvement p r oc e s s . F u r ther , 

I the OS I Opt ions Study OE I S  should ana l y z e  any i s sue s r a i sed , 1 8- 1  and any c hang e s  to the o p t i o n s  adopted o r  p ropo sed , d u r i ng 
the VI - 8 6  and ConMod pr og r am deve l opment proce s s . 

Cong r e ss enac ted NEPA to a id ag enc i e s  in t he i r  
d ec i s ionma k i ng .  NEPA r e qu i r e s  the pr epar a t ion o f  an E I S  
t o  enab l e  ag enc i e s  to make info rmed dec i s ions and to pr ov ide 
for full publ i c  d i sclo s u r e  of all i n f o rma t ion nece s s a r y  
to mak e  an i n fo rmed d e c i s ion . T r o u t  Unl im i ted v .  Mo r ton , 
5 0 9  F . 2 d 1 2 7 6 , 1 2 83 ( 9 th C i r . 1 9 7 4 ) ;  C o l umbia Basin Land 
P r o te c t i on Ass ' n .  v .  S c h l e s i nge r , 6 4 3  F . 2 d 5 85 ( 9 th C i r . 
1 9 8 1 ) . 

A .  Gene r al Comments 

1 .  BPA ' s  Goal I n  The OS I Opt i ons S tudy OE I S  Mus t  

P age 1 

Be To Imp r ove BPA ' s Revenue S tab i l i ty And F inanc i a l  
V i ab i l i ty I n  A Lawful Manne r . 
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Comment 
No . 

18-1 

Response 

Addit ional al ternat ives sugges ted for the Variab le  rate and 
Con/Mod program o r  issues raised during the ir res pec t ive pub l ic 
invo lvement processes are bel ieved to be encompassed in the 
opt ions and al ternat ives addressed in this f inal E I S . 
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18-2 

18-3 

I n  C hapt e r  1 ,  the " P u r po se o f  and Need fo r Ac t i o n "  
the DE IS s ta te s  that : 

BPA de s i r e s  to stab i l i ze the DS I l o ad in o r d e r  
to f ac i l i ta te r e s o u r c e  ope r a t i onal pl ann i ng and 
to stab i l i z e  BPA ' s  revenue . S t a b l e  revenues wo uld 
enhance B PA ' s ab i l i ty to make the n e c e s s a r y  paymen t s  
to the U . S .  T r e a s u r y  and wo uld stab i l i ze r at e s  
t o  BPA ' s  c u s tome r s . 

PPC ag r e e s  that the pu rpo se and need fo r the DS I Opt i o n s  
s t udy sho u ld b e  t h e  impr ovement o f  BPA ' s  r evenue s t ab i l i ty 
and f i n anc i a l  v i a b i l i ty c o n s i s t e n t  w i t h  a t ta i nmen t o f  
S 7 ( c )  r a te d i r ec t ives . The d r i v i ng f o r c e  o f  the DS I Options 
can no t mer e l y  be the imp r oved f i n anc i a l  v i a b i l i ty o f  e i th e r  
a n  i nd iv i d u al DS I o r  the DS I s  a s  a c u s tome r  g r oup . 

a .  Fa i l ur e  To C o n s i d e r  The C r i te r i a  Regu i r ed 
By The Reg i o n a l  Act . 

BPA ' s g o al howev er c an o n l y  be to impr ove BPA ' s  r evenue 
s t ab i l i ty in a l aw f u l  mann er . Bo th the Var i ab l e  r a te opt i o n  
a n d  the Co nMod opt i o n  mus t b e  imp l emen ted ac c o r d i ng t o  the 
r equ i r ements of the Reg i o n a l  Act . 

I n  the d i s c u s s i o n s  o f  the goal s o f  the Va r i a b l e  r a te 
( DE I S , p .  1 1 ) the g o a l s  of the C o nMod p r og r am ( DE I S , p .  1 8 ) 
the DE I S  fa i l e d  to cons i d e r  the l e g a l i ty o f  e i th e r  o f  these 
two o p t i o n s  even tho ugh the Reg i o n a l  Act l im i ts , to a l a r g e  
ex ten t ,  t h e  env i r o nmen t i n  wh i c h  B P A  ope r a te s . PPC que s t i o n s  
whe ther t h e  Reg i o n a l  Ac t a u t ho r i z e s  B P A  t o  e i ther f u nd 
mod er n i z a t i o n  or to d e s i g n  a Va r i a b l e  r a te wh i c h  does no t 
compor t w i th the r eq u i r ements o f  S 7 o f  the Reg i o n a l  Ac t .  
PPC a l so r a i sed th i s  i s s ue in the VI - 8 6  hear i ng and in the 
ConMod p r og r am development p r o c e s s . 

b .  Level O f  Spe c i f i c i ty Re qu i r ed 

The p r o bl em s  i d en t i f i ed by BPA a s  r equ i r i ng the DSI 
Opt i o n s  s t udy d i r ec t l y  and ind i r ec t ly a f fec t all o f  BPA ' s  
c u s tomer g ro ups and the r eg i on a s  a whole . S im i l a r l y , the 
opt i o n s  iden t i f i ed by BPA as po ten t i a l  so l ut i o n s  to tho se 
p r o b l ems w i l l  a f f e c t  a l l  o f  BPA ' s  c u s tomer g r o ups and the 18-4 r eg ion a s  a whol e . 

--

To m a k e  an i n f o rmed dec i s i o n  on wh i c h  opt i o n ( s ) w i l l  
b e s t  a t ta i n  the b r oader g o a l  o f  imp r ov i ng BPA ' s  r ev e n u e  
s t a b i l i ty a n d  f i nanc i a l  v i ab i l i ty ,  t h e  Adm i n i s t r a to r  mus t 
h a ve i n fo rma t i o n  on the impa c t s  o f  each o f  the DS I o p t i o n s  
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Comment 
No . 

1 8-2 

18-3 

18-4 

Response 

This ·comment has been noted . 

BPA legal ana lyses have concluded tha t , properly des igned and 
implemented , a variab le  rate f o r  aluminum sme l ters , a 
conservation and modernizat ion prog ram for  alum inum sme l ters , 
and an IP-PF rate l ink would be lega l . Furthe rmo re , this . po int 
is moo t  f rom the s tandpo int of the E I S  s ince sect ion 1502 . 14 ( c ) 
o f  the Counc i l  on Environmental Qua l i ty Regulations for  
Implement ing the Procedural Provisions o f  the Nat ional 
Environmental Pol icy Ac t direc ts agencies to " inc l ude reasonab le  
a l ternat ives not  wi thin the jurisdict ion o f  the lead agency" in  
an  E I S . 

A descript ion of  elec t r i c i ty rate affects  on non-DS I consumer 
groups has been added for the f inal E I S  ( see sec t ion 3 . 2 . 3 ,  
Non-DS I  Consumer Sector ) .  

1 9 7  



18-4 

o n  BPA and the r e g i o n ' s  DS I and non-D S I  " se c to r s " . Mo r eover , 
the DS I Op t i o n s  DE I S  should p r ov ide any i n f ormat ion on the 
impa c t s of each opt i o n  on the DS I and non-DS I " se c to r s "  
i n  the same l evel o f  d e ta i l  and spec i f i c i ty . 

PPC bel ieves th a t  the an a l ys i s  o f  impa c t s  o f  the opt i o n s  
stud i ed i n  t h e  DE I S  i s  i n adequate because , al though the 
DE I S  spe c i f i c al l y  a n a l y z e s  DS I c ommun i t i e s  it does not p r o v i d e  
for s im i l a r l y  de t a i l ed anal y s i s  o f  no n-DS I c ommun i t ie s . 
By fa i l ing to an a l y z e  no n-DS I c om�un i t i e s  and i n s te ad tr e a t i ng 
the no n-DS I s e c to r  a s  an u nd i f f e r e n t i a ted who le , the DE I S  
o n l y  te l l s  hal f the s t o r y  o f  the reg ional impa c t  of the 
opt i o ns . 

c .  The P r opo sed Ac t i o n s  Need Not Be Des i g ned 
To E n s u r e  The V i ab i l i ty Of A l l  Sme l te r s . 

be de s ig ned to e n s u r e  the s u rv ival o f  a l l  DS I al um i num smel te r s . 18- 5 PPC bel ie v e s  th at i t  may not be po s s i b l e  to ens u r e  s u r v i v al I 
The propo sed a c t ions a n al y z ed in the DE I S  appe ar to 

18-6 

18-7 

o f  a l l  smel t e r s  and d e s ign a l aw f u l  Var i able r a te o r  ConMod 
prog r am .  

2 .  The DE I S  S h o u l d  D i sc u s s  The I mpac ts Of The Opt i o n s  
On T h e  Wo r ldwide Al um i num M a r ket . 

PPC s uppo r t s  BPA ' s a n al y s i s  o f  the opt i o n s  c o n s i d e r ed 
i n  the DE I S  on a sme l ter spec i f i c  ba s i s  and d i sc u s s io n  of 
the r e s u l t s  o f  that an a l ys i s  on a smel te r spe c i f i c  b a s i s .  
F a i l u r e  to analyze s uc h  impacts i g n o r e s  s i gn i f i c ant d i f f er ences 
among the DS l s  wh i c h  c o u ld a f f e c t  the Adm in i s t r a to r ' s  cho i c e  
o f  opt ions . Agg r eg a t i ng t h e  r e s u l t s  o f  a n  impac t anal ys i s  
would v i o l ate the i n t e n t  o f  N E PA and d i f f u s e  the publ i c  
i nv o lvement n e c e s s a r y  for a r eg i onal c o n s e n s us . 

The DE I S ' s  fa i l u r e  to c o n s i d e r  the impa c t s  o f  the opt i o n s  
o n  t h e  wor ldwide al um i n um mar k e t  r a i se s  t h i s  s ame c o n c e r n . 
For e x ample , c l o s u r e  o f  P ac i f i c N o r thwe st smel ter c o u ld 
impr ove the mar ket for the r ema i n i ng smel ter s and p r ov id e  
the needed mar k e t  i n c e n t ive t o  mod e r n i z e . Th i s  po s s i b i l i ty 
c an not be e a s i l y  d i sm i s sed . 

E a c h  opt i o n  w i l l have a d i f f e r ent impa c t  on each DS I ,  
and on the wo r ldw ide a l um i num mar k e t . The DE I S  m u s t  d i s c l o s e  
the s e  impa c t s  t o  the publ i c  and i n f o rm the Adm i n i s t r a to r 
o f  the se impac ts . Agg r eg a t i ng the r e s u l t s  o f  any impac t 

I an a l ys i s  d i f f u s e s  pu bl i c  invol vemen t .  I t  i s  impo r ta n t  fo r 
18-8 the publ ic to have k nowledge o f  how t he impac t s  o f  e a c h  

opt i o n  ar e d i s t r i b u ted amo ng the DS l s .  
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Conunent 
No . 

18-5 

18-6 

18-7 

18-8 

Response 

This  conunent has been no ted . 

This  conunent has been noted . 

Further cons iderat ion o f  impacts  on the aluminum indus t ry as a 
whole has been g iven . See sec t ion 4 . 7  o f  the f inal E 1 S . 

This  conunent has been noted . 
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18- 9 

18- 10 

IS- I I I 

3 .  The DE I S  I nadegu a te l y  Co n s i d e r s The I mpa c t s  O f  
E x og e no u s  V a r i ables O n  Smel t e r  Ope r a t ions . 

The DE I S  i n adequa te l y  anal y z e s  the r o l e  o f  exogenous 
v a r i a bl e s  on sme l te r  ope r a t i o n s  in two ways . 

a .  The DE I S  Re l i e s  On I nad equa te S uppo r t  Doc umen t a t i o n  
W h e n  C o n s i d e r i ng E x og e nous V a r i ables . 

F i r s t ,  whe r e  exogenous v a r i a bl e s  a r e  a n al y z ed t he so u r c e s  
u s ed a r e  n o t  e n t i r e l y  appropr i a te . F o r  e x ample , the DE I S  
use s newspape r ar t i c l e s  t o  s u b s t an t i a te conc l us i o n s  r eg a r d i n g  
smel ter f i nanc i ng opt ions . S e e  DE I S ,  p .  5 1 . 

I n  th i s  e x amp le , the e x og enous var i a bl e s  i n c l ude the 
f i nanc i ng mar k e t , t he f i n a nc i al c o nd i t i o n  o f  t he c o r po r a te 
owne r o f  the smel te r , and the wo r l d mar k e t  fo r al um i n um 
( s ee d i sc us s i o n  above ) .  Newspaper ar t i c l e s  a r e  at be s t  
s e c o nd a r y  so u r c e s  f o r  th i s  i n fo rmat i o n . 

P r imary s o u r c e s  should be u sed s uc h  as f i n a nce stud ie s--to 
d e te rm i ne whe ther o r  not o u t s ide f i n a nc i ng is ava i l able 
to r e f u r b i s h  the c o r po r a t i o n ' s  plants both i n  the P ac i f i c  
N o r thwe s t  and the r e s t  o f  t he c o u n tr y ,  and e x am i n a t i o n  o f  
the c o r po r a t i on ' s  a c c o u n t s  and boo k s . BPA must be ab l e  
t o  a s s u r e the p r o f e s s ional i n teg r i ty o f  bo th the d i sc u s s ion 
i n  the DE I S  and the i n f o rmat i o n  used to suppo r t  those 
d i sc u s s ions . S ee 40 C . F . R . S 1 5 0 2 . 2 4 .  

b .  The DE I S  I nadegu a te l y  D i s c u s s e s  Some E xogeno u s  
Var i a bles . 

S e c o nd , the DE I S  d oe s  n o t  adequa t e l y  d i s c u s s  the impa c t  
o f  the ado p t i on o f  an i nd i v id ual o p t i o n  o n  the smel t e r ' s  
c o r po r a te owne r ' s  ope r a t i o n  d e c i s i o n s . For ex ampl e ,  the 
DE I S  i n adequately d i sc u s ses whe the r BPA ado p t i o n  of a Var i able 
r a te w i l l  l e ad to a c o r po r ate owner ' s  d e c i s i o n  to mode r n i z e 
w i tho u t  a C onMod p r og r am .  

BPA ' s  Va r i a b l e  r a te , s h o u l d  i t  be ad opted , w i l l  ac c ompl i sh 
i nd i r e c t l y  s ome mode r n i z a t i o n  g o al s . W i th the V a r i able 
r a te , the r i s k  of sme l t i ng i s  sh i f ted away f r om the c o rpo r ate 
owne r s  to the r eg i o n , m a k i ng i nv e s tmen t s  in r eg i o nal sme l te r s  
m o r e  a t t r ac t i ve . Thus , the c o r po r a te owne r s  may e l e c t  to 
mode r n i ze in the absence of a BPA C onMod p r og r am .  

The DE I S  appa r e n t l y  a s s ume s tha t  some c omb i n a t i o n  o f  
the V a r i able r a te and the C onMod p r og r am i s  n e c e s s a r y  t o  
s t im u l a te f u l l  ope r a t i o n  o f  a l l  Pac i f i c  N o r thwe s t  smel te r s . 
T h i s  a s s umpt i o n  must be te s ted i n  the DE I S  on a sme l ter 
by sme l te r  ba s i s .  
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Comment 
No . 

1 8-9 

18-10 

18-1 1 

Response 

The model as used in the f inal E r S  incorporates new logic  to  
better account for  l ong-term closure dec i sions by the sme l ters . 
Therefore , increased re l iance on the model output is  made for  
the f inal E I S , and less re l iance is  placed on  exogenous 
informa t ion . Neverthe less , the probab i l i s t i c  na ture o f  the 
mode l produces a resul t in which no sme l ter ever c loses 
completely s ince i t  subsumes all games for a year inc luding 
those in which the random e l ements of the model comb ine 
favorab ly to make even the least economic sme l ter operate , and 
reports  an average for  each year . To be tte r  iso late the 
po tent ial effects  if p lants  ac tua l ly did close  in the no ac t ion 
case , sens i t ivity analyses were performed with the mode l in 
which two p lants were held c losed . Exogenous informat ion was 
used to decide which two p lants to c lose ( see sec t ion 4 . 2 . 5 ) ,  
but , in terms o f  impac ts or  rates and regional  emp loyment , the 
part icular cho ice of plant c losures is  secondary - only the s ize 
of  the l oad that d isappears is  pertinent . The di scus s ions o f  
these sens i t ivity analyses are contained i n  sec t ions 4 . 2 . 5  and 
4 . 3 . 6 . 

The resul ts o f  the model indicate that no add i t ional  smel ters 
invest  in moderni zat ion under the Variable  rate al ternat ive 
relat ive to the no ac tion al ternative .  In both cases , three 
l ower cost  sme 1 ters--A1coa , Wenatchee ; Kaise r ,  Tacoma ; and 
Reynolds , Longview--inve s t  in modernizat ion . When Con/Mod 
c red i t s  are added to the Variable  rate (5 mil ls /kWh saved with 
BPA ' s  proposed Variab le rate ) ,  f ive addit ional sme l ters inve s t  
in modernizat ion . Therefore , i t  can b e  conc l uded that the 
Variab le rate alone does no t accomp l ish the goal of  
modernizat ion . However , the combination of  Variab le rate and 
Con/Mod is  quite  effect ive in induc ing modernizat ion and keeping 
sme l ters operat ing at  a re latively high operat ing rate . 

This  as sumpt ion was not and is  no t made in the E I S .  

20 1 



18- 12  

18- 13 

18-14 

4 .  The DS I Opt i o n s  DE I S  S h o u l d  P r o j e c t  A Range O f  
B a s e l ines For Di s c u s s ing Options And Impac ts . 

The DS I Opt i o ns DE I S  u s e s  a No Ac t i on al t e r n a t i ve that 
a s s umes a s i ng l e  l o ng term al um i n um pr i c e  f o r  the term of 
the DS I Opt i o n s  S t udy . Th i s  ana l ys i s  i s  inadequa te . BPA 
sho u ld analyze a No Ac t ion a l t e r na t ive w i th the basel i ne 
c u r r en t l y  used in the DE I S , and , bas e l i n e s  w i th r ang e s  o f  
al um i n um pr i c e s . 

The s e  N o  Ac t i o n  al te r na t i v e  base l i n e s  sho u l d  then be 
c ompa r ed w i th each of the opt i o n s  anal y z ed in the DE I S  to 
prov ide the Adm in i s t r a t o r  wi th a wo r s t  c a se ana l ys i s . Whe r e  
i n fo rm a t i on nec e s s ar y  f o r  a n  i n f o rmed d ec i s i on i s  unav a i l able , 
the CEQ r eg ul a t i ons c o n templ a te a wor s t  case an a l ys i s .  
A l thoug h  for e c a s t s  a r e  av a i l a b l e  to BPA , and a r e  u s ed i n  
t h e  DE I S , fo r ec a s t s  can b e  wr o ng . Onl y  wi th the s e  add i t i onal 
ba s e l i ne s  c an BPA ac c omp l i sh a r e asonable a s se s sment of 
r i s k . 

5 .  The DE I S  Analys i s  O f  The Var i a b l e  Ra te Opt i o n  
D o e s n ' t  Re f l e c t  T h e  T e n  Y e a r  T e r m  O f  The P r opo s ed 
Var i a b l e  Ra te . 

The DE I S  anal y z e s  both the ConMod opt i o n  and the Va r i a b l e  
r a te o p t i o n  o v e r  t h e  t h i r ty y e a r  t e rm o f  t h e  DS I Opt io n s  
S t udy . T h e  Va r i a b l e  r a te pr opo s ed b y  B P A  i n  t h e  V I - 8 6  p r o c e s s  
i s  for a t e n  ye ar te rm .  T h e  l o ng e r  t e rm u s ed in t h e  DE I S  
analys i s  c o u ld s k ew any c o nc l us i on s  d r awn f r om the D E I S  
and i s  ther e f o r e  i napp r opr i a te . 

B .  Spe c i f i c  Commen t s  

1 .  Va r i a b l e  Ra te Opt i o n  

a .  I n  The DE I S  BPA M u s t  U se Rel i a b l e  Data . 

18 I I A l l  d a ta u s ed in the DE I S  should be g e n e r a l l y  ava i l abl e - 5 to the publ i c  wi thout l im i ta t i o n . The d a ta used in the 
18- 161  DE I S  however , m u s t  b e  r e l i able and v e r i f i ab l e . 

18- 17 
Sme l ter ope r a t i o n  c o s t  d a ta must , f o r  ex amp l e , be ac c ur a te 

and v e r i f i able . I f  t h e se d a ta , wh i c h  form the ba s i s  o f  
the c o nc l us i o n s  r eg ar d ing opt i o n  v iab i l i ty ,  ar e l e s s  than 
acc u r a te , any d ec i s i o n s  r e ac hed i n  a Rec o r d  of Dec i s ion 
fol l owing compl e t i on o f  the EIS p r o c e s s  w i l l be s ubj ec t 
to c h a l l e nge . 
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Comment 
No . 

18-12 

18- 1 3  

18-14 

18-15 

18-16 

18-1 7 

Response 

The f inal E I S  inc ludes an analys is  based on a l ow aluminum price 
scenar i o  ( see sect ions 4 . 2 . 4 ,  4 . 3 . 4 ,  4 . 4 . 5 , and 4 . 6 . 4 ) . 

The inc lus ion o f  an analys i s  based on a low alum inum price 
scenario in the f inal EIS  provides add i t ional informat ion to  the 
Admin i s t rato r .  BPA be l i eves suf f ic ient informat ion is ava i lab le  
in the f inal E I S  for  informed deci s ionmaking , and that a "worst  
case"  analys i s  i s  unnecessary , even if  one could be def ined . 

The dra f t  E I S  analyzes impacts  over a period o f  FY 1 98 7  - 2000 . 
Model runs were carried out over a longer per iod o f  t ime ,  but 
only the resul ts  for this period were used . Whi le the proposed 
Variab l e  rate las t s  only 10  years , it would have res idual 
effects  for  some t ime thereaf ter in terms o f  the s tate o f  the 
Northwe s t  aluminum indus t ry and in terms of BPA ' s  elec tric  
rates . The Con/Mod program could , o f  course , e f fe c t  l ong-te rm 
gains in aluminum plant e f f i c iency over current leve l s , and 
therefore could wel l  have e f f e c t s  beyond 10  years . The 
terminat ion date of the analys i s  was based on the exp i ra t i on 
date o f  the DS I contrac t s . BPA bel ieves the term over whi c h  the 
analyses for  the E I S  was l imi ted was appropriat e . 

All  data used for  preparing the draf t E I S  and the f inal E I S  i s  
availab l e  t o  the pub l ic f o r  review . See the responses to  
comments 1 8-16  and 18-1 7 .  

BPA uses the best  smel ter operat ion cos t data avai lab l e  to i t .  
Cost  data used for  the E I S  were derived f rom two reports , 
P rimary Aluminum P roduc t ion Costs  in the Pac i f i c  Nor thwe s t ,  
July 1 984 by John Moberly Assoc iates , and Alumina Costs  and 
Supply Arrangement s  in the Pac i f i c  Northwes t ,  May 1 985  by  
Resource S t rategies , Inc . , b o th prepared for BPA , as wel l  as 
BPA ' s  own e s t imates and analyses . The sme l t e r  costs  have been 
the sub j e c t  of much review , comment , and pub l ic input during the 
1 983  and 1 985 rate cases and the DS I Opt ions Study . The Pub l ic 
Powe r  Counc i l  act ive ly par t i c i pated in these processes . 
Ant i trus t laws prec lude the aluminum companies f rom pub l i c ly 
reveal ing the i r  cos t s ,  and , even i f  they were provided to BPA , 
ant i trus t would prec lude BPA f rom us ing them in a pub l ic forum. 
In add i t ion , a consul tant has reviewed BPA ' s  sme l ter cos t data 
and i t  has been found that any inaccuracies are insuf f ic ien t  to 
al ter the conc lus ions in this  EIS ( see sect i on 4 . 1 ) .  

BPA uses  the best  sme l te r  operat ion cost  data ava i l ab l e  to i t .  
However ,  i t  does no t have access t o  records o f  the aluminum 
companies  and , therefore , mus t use e s t imates rather than ac tual  
f i gures . See also response to  comment 18-1 6 . 
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b .  BPA I nad equ a te l y  Ana l y z ed The " T r u i ng Up n 
Device . 

The DE I S  l im i t s  d i s c us s i o n o f  the " tr u i ng up " dev i c e  
r e qu i r ed b y  S 7 ( c )  t o  a s i ng le par ag r aph . D E I S ,  p .  1 7 .  
Th i s  d i sc u s s i o n  i s  en t i r e l y  inadequ a te . See d i s c u s s i on 
above . 

c .  The D i sc us s i o n  Of The N o  A c t i o n  Al te r na t i ve 
I s  I nadequ a te . 

The DE I S  inadequ a te l y  mod e l s the I nc e n t i v e  r a te po r t i o n  
o f  t h e  No A c t ion al t e r na t ive . T h e  model u sed f o r  t h e  DE I S  
r ed u c e s  the DS I ' s  power r a te 0 . 5  m i l l s/ kWh fo r ev e r y  
l ¢/ l b . r ed u c t i on i n  al um i num . B y  adop t i ng t h i s  s t r a ig h t  
l ine method , the mod e l  fa i l s  to ac c u r a te l y  r ep r e s e n t  BPA ' s  
o bl ig a t i ons under the I nc en t ive r a te by i g n o r i ng al ter nate 
d e s i g n s  wh i c h , f o r  ex ampl e ,  l owe r the DS I r ate by var i o u s  
amo un t s  for e ac h  mon t h  o f  t h e  i nc e n t i v e  o f fer to max im i ze 
r evenue s .  

The DE I S  inadequ a te l y  mod e l s the S u rpl us F i rm powe r 
and N on f i rm ene rgy m a r k e t s  i n  t he S o u t hwe st . For example , 
the DE I S  d oe s  no t c o n s i d e r  BPA ' s  F i r m  D i splac emen t r a te 
c o nc ept o r  the r ec e n t l y  p r opo sed S u rpl us F i rm pow e r  
s a l e/capac i ty-en e r g y  ex chang e w i th So uthe r n  C a l i fo r n i a  Ed i so n . 

d .  The D i sc us s i o n  Of The I mpa c t s  Of The Var i a b l e  
Ra te I nadequately C o n s i d e r s  The I mpa c t s  O f  
I nc r e a sed Ope r a t i o n . 

T he DE I S  i nadequ a te l y  d i sc u s se s  the e nv i r o nmental and 
r e so u r c e  c o n s t r uc t ion imp a c t s  o f  o pe r a t ion l evel s a bove 
tho s e  f o r e c a s ted up to c on t r ac t  demand . Al tho ug h the DE I S  
c o n s i d e r s  the imp a c t s  of p r o j ec ted ope r a t ion l ev e l s  i t  does 
no t ad equ a te l y  add r e s s  the wo r s t c a se . The DE I S  a s s umes 
that pl ant c l o s u r e  w i l l  oc c ur even w i th the V a r i a b l e  r a te . 
Th i s  a s s umpt i o n  fa i l s to ta ke into account the r ang e o f  
exog eno u s  v a r i a bl e s  o pe r a t i ng i n  the smel t e r ' s  c o r po r a te 
owner ' s  dec i s i o nma k i ng pr o c e s s . 

2 .  The ConMod Opt io n  

The DE I S  anal y z e s  a r ang e o f  Co nMod opt i o n  al t e r n a t i v e s  
r ang i ng f r om 3 - 5 m i l l s/ kWh . The DE I S  f a i l s  to anal y z e  
the r e asonable al t e r n a t i v e  o f  BPA sponso r ing a Co nMod pi l o t  
p r og r am o r  a p r og r am t a r g e ted to a few smel te r s . I n  the 
C o nMod prog r am dev el opmen t p r o c e s s  PPC u r g ed BPA to o f f e r  
t h e  p r og r am i n i t i a l l y  a s  a p i l o t  p r og r am w i th e l i g i b i l i ty 

P a g e  6 
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Conunent 
No . 

1 8-18 

18-1 9 

Response 

This issue has been cons idered further in the f inal E I S . ( See 
sect ions 2 . 2 . 4 and 4 . 3 . 3 . 3 . ) 

The PPC is  corre c t  that  the model used for  the draf t E I S , the 
DS I Dec is ion Analys is Mode l , does not conduct the tes t BPA uses 
in determining whether to implement an Incent ive rate . The 
procedures for  implementing an Incent ive rate are currently s e t  
forth i n  the General Rate  Schedule Provisions ( GRSPs ) o f  the 
1 985 Wholesale Rate Schedules . To implement an Incen t ive rate , 
BPA mus t demons trate that its  to tal revenues increase due to 
grant ing the DS I s  a rate reduc t ion . ( 1 985 GRSPs , pages 45-46 ) 
The PPC mis represents the revenue demons trat ion by its  reference 
to an Incent ive rate that maximizes revenues . The maj o r  factors 
that inf luence the offering o f  an Incent ive rate are the price 
o f  alum inum ( and correspondingly the load respons iveness  o f  the 
DSIs  to  l ower rates given these aluminum prices ) and the price 
BPA can ob tain for  that same energy in a l ternat ive markets  
( i . e . , the PSW  markets ) .  The price  BPA can obtain in  
a l ternat ive marke ts is inf l uenced by 1 )  water condi t ions , 2 )  the 
capac i ty of the PNW-PSW Intertie , and 3 )  PSW decremental costs . 
BPA had no t at tempted to mode l , for  the draf t E I S , the 
al ternat ive market cons iderat ions in offering an Incent ive 
rate . Nor had BPA tes ted in the model whe ther the l evel o f  the 
Incent ive rate inc reases BPA ' s  revenues . 

BPA has no ted in the draf t E I S  and the f inal E I S  that the model 
s imp l i f ies the operat ions o f  the "real world" , and therefore 
only approximat ions are pos s ible  ( f inal E I S , sec t ion 4 . 1 )  The 
conc l us i ons and results  o f  the mode l are useful for comparison 
among the opt ions , "but the abso lute values should be viewed 
with caution . " I t  is true that the Incent ive rate is modeled 
s imilarly to the lower port ion o f  the Variab le  rate . That is , 
when aluminum prices fal l below 6 l i / lb . the rate dec l ines 
0 . 5  m i l l s /kWh . Howeve r ,  the model does no t use a " s t raight l ine 
me thod" sugges ted by the PPC . Ins tead , the model ass igns a 
probab i l i ty that the Incent ive rate wi l l  be implemented when 
aluminum prices fal l below the 6 l i / lb . thresho ld . BPA be l ieves 
that ass igning this probab i l i ty ,  a l though no t as prec ise as the 
revenue tes t ,  captures the "uncerta inty" that  the Incent ive rate  
will  trigge r .  In  e f fec t , it  s imulates the l ike l ihood that l ow 
aluminum prices alone w i l l  no t resul t in the Incent ive rate 
be ing imp lemented . 

Conduc t ing an Incent ive rate tes t is  a very t ime consuming 
process . Current ly , it  takes BPA at l eas t 6 weeks to  conduc t 
this tes t . The DS I Dec i s ion Analysis Mode l is  al ready fairly 
complex ,  and adding another level to  this compl exity ( the 
Incent ive rate tes t )  has been determined to not be feasib l e . 
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I f o r  the f und s based upon a b i dd ing p r o c e s s  o f  c ompe t i ng 
_ 4 spo n s o r - d e s i g ned p r o j e c t s . Other not ions r a i s ed in the 18 2 ConMod proc e s s  i n c l uded ta r g e t i ng the conse r v a t i o n  prog r am 

to the most i ne f f ic ient smel te r s .  

A p i l o t  prog r am could keep expend i t u r e s  at a m in imum 
w h i l e  te s t i ng s t a te and l oc a l  par t i c i pa t i on ab i l i ty ,  c o n t r a c t  
demand and propr i e t a r y  i n f o rm a t i o n  i s s ue s , and the ab i l i ty 
o f  c ompan i e s  to g e ne r a te c ap i t a l  f und i ng . The p i l o t  p r og r am 
would al so al l ow BPA to te s t  smel t e r ' s  c o r po r a te owne r ' s  
r e sponse to the V a r i able r a te . S e e  d i sc us s i on above r e : 
e x og e no u s  v a r i a b l e s . 

---
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Conunent 
No . 

18-20 

18-21 

18-22 

1 8-23 

18-24 

Response 

Nor is  i t  certain that adding an Incentive rate test  would 
appreciably change the outcome of the mode l . That is , al though 
it may change the absolute leve l s  generated by the mode l , i t  
mos t  l ikely would no t change the relative changes between 
options . 

The conunenter is  corre c t  that the draf t E I S  does not exp l i c i t ly 
cons ider BPA ' s  Firm Displacement rate concept or  the recently 
proposed Southern California Edison sal e . The appropriate 
ques tion is  whether or no t cons idera t ion o f  these and o ther more 
detail ed s pecifica t ions of the Southwe s t  market  would 
s igni f ican t ly change the resul ts o f  the mode l . The FD rate is  
s t i l l  under cons iderat ion in a 7 ( i )  p rocess . The FD rate is 
ano ther tool to enhance BPA ' s  abi l i ty to market its surplus 
power . I t  is no � c lear that FD cons iderat ions in the model 
would  increase Lhe marke t f o r  surplus powe r .  BPA f ee l s  these 
resul ts  would not change s igni f icant ly . 

To address operating impacts at  levels  above forecas ted demand 
and up to contract demand would be purely speculat ive for  this 
E I S  and no t relevant to the is sues at  hand . The exis t ing DS I 
Power Sales Contracts  def ine con t ract  demand f o r  each DS I .  
Those DSls  with con t rac t demand in excess o f  the i r  needs at 
capaci ty have a right to increase the i r  loads ( e . g . , by a p lant 
expans ion ) independent of any of the ac t ions addressed in this 
E I S . The Con/Mod program is des igned to reduce energy 
consumpt ion by the sme l ters rather than increase i t . The 
Variable  rate in i t s e l f  is no t l ikely to induce sme l te r  
expans ions . There is  al ready a world-wide surplus o f  aluminum 
sme l ter capac ity . 

Sect ion 1 5 0 2 . 22 (b )  of  the Counc i l  on Environmental Qua l i ty 
regulat ions for  implement ing the National Environmental Pol icy 
Ac t describes the cond i t ions when a "wors t case analys i s "  i s  to 
be used in an E I S . These condi t ions inc lude : ( 1 )  i f  " .  . . the 
informat ion is essential to a reasoned cho ice among a l te rnat ives 
and is no t known and the overa l l  cos ts  of  ob taining i t  are 
exorbi tant or ( 2 )  if  the informat ion relevant to  adverse impac ts  
is important to the dec i s ion and the  means to ob tain i t  are  not 
known • • • the agency sha l l  we igh the need for the ac t ion 
agains t the risk and severity of pos s ib l e  adverse impacts were 
the act ion to proceed in the face of uncertainty . I f  the agency 
proceeds , it shal l inc lude a wors t case analys is • • • •  " BPA 
does no t bel ieve these cond i t ions are met for  the DS I Opt ions 
E I S . 

See the response to  conunent 18-1 9 .  

Furthe r  discuss ion and analys i s  o f  reasonabl e  conse rvat ion and 
modernization al ternatives have been given . See sect ion 2 . 3 o f  
the f inal E I S . 
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ENVIRONMENT 
No. 

-:r-PSI- l) 
I D A H O  STATE H I STO R I CA L SOC I ET Y  
6 1 0  NORTH J U LIA DAV I S  DRIVE BOI SE. 83702 

Feoruarv 20. 1 986 

Mr. Ant nonv R. Morre l l 

EnV I ronment a l  Mana �er 
Bonnev I l l e Power Ao m i n l st rat i on 
P . O .  Bo x 362 1 -SJ 
Port l and , Ore g on 97208 

Dear Mr. Morre l � : 

We h a v e  rece i ved a cooy of t n e c r a ft env i ronment a l  i m oact 
st at ement on B P A ' s D i rect Serv i ce I nc ust ry C o t i ons. 

O ur o f f i ce n as o et erm i neo t n at t h i s  i ss ue w i l l  h ave no i m oact on 
c u l t ura l resources. 

T h a n k  you for your cons i d erat i on .  

TJG/ bhd 

Si ncere l y. 

�s 9� 
T l1 c.mas J .  Greer. � 
St at e ArcM aeo i o g i st 
St a t e  H i s� or l c  Preservat i on O f f i ce 



Corrunent 
No . 

1 9-1 

Response 

This  corrunent has been noted . 
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ENVIRONMENT 

REPL Y TO t�/S 443 ATn� OF 'I 

Anthony Morrel l 

U . S. E N V I RO N M ENTAL P ROTECTI O N  AG E N CY 
REG I ON 1 0  

1 200 S I XT H  AV E N U E  
S E ATTLE, WAS H I NGTON 98 1 0 1 

H.S ; 1 lS;;c 

Envi ronmental Manager 
Bonnevi l l e  Power Admi n i s trati o n  
P . O . Box 3621 -SJ 
Portl and , Oregon 97208 

Dear Mr . Horrel l :  

No. 
.ss-DSI' Dt?-iS .). 0 

I n  accordance wi th our respon s i b i l i ti e s  under Secti o n  309 o f  the Cl ean 
A i r  Act and the Nati onal Env i ronmental Pol i cy Act ,  we have rev i ewed the 
Di rect Serv i ce I ndu stry Opti ons ( DS I ) Draft Envi ronmen tal Impact S tatemen t  
( OE I S ) . The DE I S  eval uates t h e  effects of four opti ons/al ternati ves for 
reduc i ng l oad fl uctuat i o n s  and revenue unce rtai nty from el ectr i c  serv i ce to 
1 0  al umi num smel ters and other di rect serv i ce i n du stri al customers . The 
fol l owi n g  comments a re offered : 

Ai r and Water Impacts 

Ai r qual i ty i mpacts o f  the propo s al woul d resul t from al umi num smel ter 
cl o sures or conti nuance/expan si on de pendi ng on the opti on sel ecte d .  The 
Fi na1 E I S  shou1 d di scu s s  whether •.. . a nges to i nc remen t consumpti on under the 
Cl ean Ai r Act woul d i ncrease or ded �ase other i n du stri al opportu n i ti es i n  
a i rsheds w�ere the smel ters are i ocated . 

The Fi nal E I S  shoul d conc i sel y descri be al l the envi ronmental tradeoffs 
among the opti ons and the i mpl ementati on s teps wh i ch woul d l ead to a 
sel ected opti on . 

I n  the Con servati on /t10 d i fi cati on ( Con/�lo d ) opti on the DE I S  i denti f i ed 
forces whi ch wou1 d tend to i ncrease producti on 'an d  i mprove e ffi c i  ency o f  
al umi num smel ters ( Page 68 ) .  Woul d c hanges i n  a i r  and water pol l u ti on from 
i ncreased produc ti on be offset by i mprovements i n  e ffi c i ency? 

Soci oeconomi c Impacts 

It i s  not cl ear i n  the env i ronmental con sequences c h apter who woul d 
benefi t and not benefi t economi c al l y  from the pro posed rate revi si on s .  For 
examo1 e ,  the empl oyment i mpacts from the rate proposal s a re l ocal , h m'lever 
total empl oymen t  i n  the reg i on wi l l  not be affected ( Tabl e 3 ) .  Woul d 
averti ng concentrated unempl oyme nt i n  smel ter town s cause u nempl oymen t  
el sewhere i n  the regi on d u e  to empl oymen t  con s trai n i ng el ectri c rate 
i ncrea s e s  for non -DS I customers? General consumers , agri cul tu re , forest 
i n dustr i e s  and energy i nten s i ve fabr i cati ng i ndustri es served by publ i c  
uti l i ty di stri cts coul d be margi nal l y  worse o f f  i f  al um i num smel ters \"lere to 
gai n .  
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Comment 
No . Response 

20-1 Effects on o ther indus trial deve lopment through interac t ion o f  
sme l ter closures , continued operat ions , and expans ions with 
P revention o f  S ignif icant Deteriorat ion Rules are desc ribed in 
sec t ion 4 . 2 . 1  o f  the f inal E I S . 

20-2 

20-3 

20-4 

The f inal E I S  discusses EPA ' s  dec is ionmaking process for each o f  
the options analyzed . See sec tion 1 . 4  o f  the f inal E I S . 

The E I S  cons iders the Con/Mod in a programmat i c  sense . EPA is  
aware o f  some conservation or modernization measures some 
smel ters are l ike ly to undertake ( see pp . 1 9  and 68 of the draf t 
E IS and sect ions 2 . 3  and 4 . 4 . 1  o f  the f inal E IS ) ,  but the ful l 
range o f  measures the sme l ters might do under the program cannot 
be def ined at  this t ime . Changes in air or  wa ter po l lut ion f rom 
increased produc t ion induced by a Con/Mod program would no t 
necessari ly  be offset  by improvements in e f f ic iency s ince there 
is no dire c t  correlation be tween plant e f f ic iency and discharges 
of air or  water po l lutants .  The Con/Mod program coul d resul t in 
several scenarios which are desc ribed in sect ion 4 . 4 . 1  of the 
f inal E I S . 

Employment and rate effects are cons idered fur ther in the f inal 
E I S  ( see sect ion 3 . 2 . 3 ,  Non-DS I Consumer Sectors , and 
sect ions 4 . 2 . 3 ,  4 . 3 . 3 . 2 , 4 . 4 . 4 . 2 ,  and 4 . 6 . 3 . 2 ) .  

Resul ts f rom the Dec is ion Analys is Model sugges t  tha t  e f fects  on 
regional employment of any opt ion or combinat ion o f  opt ions 
would be smal l .  Total employment levels  proj e c ted for the no 
ac t ion and the various Variabl e  rate and Con/Mod al terna t ives 
vary by l ess  than one-tenth of one percent , wel l  within 
accep table  forecasting erro r .  To the extent that the Variab le  
rate and/or  Con/Mod program prevents sme l ter c l osures , electric  
rates to o ther regional cus tomers should be  reduced f rom wha t 
they would be wi thout such programs , at leas t during the period 
o f  regiona l power surplus . These lower power rates wi l l  tend to 
have a bene f ic ial , a l though probab ly sma l l , impact  on employment 
elsewhere in the region . 
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20-81 

- 2 -

Si nce the scope of the D E I S  was l i mi ted to the Pac i fi c  Northwest , 
econom i c  i mpac ts outsi de o f  the reg i on were no t addre ssed . For exampl e ,  
assumi ng that the demand for al umi num stays the same , the provi s i on of 
economi c advantages to th i s  reg i on c oul d c l ose al umi num sme l ter s  outsi de the 
regi on . The F i nal E I S  s houl d provi de an extra-regi onal perspecti ve . 

Most of the economi c i ncenti ves for con servati on c urrentl y i n  pl ace 
i nc rease el ectri c rates as consumpti on i ncrease s .  The economi c i ncenti ve 
proposal i n  the Con/Mod program woul d offset c onservati on wi th a decrease i n  
power rate s .  The F i nal E I S  shoul d expl a i n  why other economi c i ncenti ves 
were not exam i ned to encourage conservati on . 

The l os s  o f  al umi num smel ter l oads woul d  tend to produce powe r 
s u rpl u se s  i n  the reg i o n . Th e F i n al E IS s houl d d i sc us s  a�y secondary i mpact 
di s i ncenti ves for energy conservati o n  e s pec i al l y wi th the current peri od of 
oi l pri ce dec l i ne s .  

Ba sed o n  o u r  rev i ew w e  have rated DE I S  and p roposal EC-2 ( En v i ronmental 
Concern s - I n su ffi c i ent I n formati on ) .  We a re primar i l y  concerned tha t  al l 
benefi c i al and adverse economi c i mpacts o f  the propo sed rate rev i s i on s  be 
ful l y  eval uated i n  the E I S .  

Thank you for the opportun i ty t o  rev i ew th i s  D E I S . I f  you h ave any 
questi ons concerni ng our rev i ew ,  pl ease contact Wayne El son of our E I S  a n d  
Energy Rev i ew Sec ti on a t  ( FTS ) 399-1 463 . 

Si ncerel y ,  

�vf�r��J 
Robert S. Bur d  
Di recto r ,  Water Di vi s i o n  
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Comment 
No . 

20-5 

20-6 

20-7 

20-8 

Response 

Impacts outs ide the region are addressed in the f inal E I S  ( see 
sect ion 4 . 7 ) .  

The purposes o f  the Con/Mod program have been elaborated , and 
the Variabl e  rate has been clarif ied as to how i t  wi l l  provide 
DS Is  with more certainty ( see sect ions 2 . 2  and 2 . 3  in the f inal 
E IS ) .  Howeve r ,  the E I S  does no t look a t  o ther types o f  
incent ives s ince the Con/Mod program is  s imilar t o  our o ther 
conservat ion programs . Tha t is , the Con/Mod program is payment 
for the acqui s i t ion o f  load reduc t ion on a planning bas is  
secured through a contrac t ,  no t a decrease in ra tes . 

Secondary impac t dis incent ives to conserve as a result  o f  
increased surplus would no t occur due t o  smel ter c l osures have 
been addressed ( see sec t ion 4 . 2 . 5  o f  the f inal E I S . ) 

Further cons iderat ion o f  this issue has been given . See 
sect ion 3 . 2 . 3  and Chapter 4 of the f inal E I S .  
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Chapter 6 

LIST OF PRE PARERS OF THE ENVIRONMENTAL IMPACT STATEMENT 

Pro ject Director 
Seif fert , Randy D .  
Environmental Eng ineer - Off ice o f  Power and Resources Management 
Qual if icat ion : Experience wi th air qua l i ty s tandards and regulat ions 

Respons ibi l i ty :  

( 1 9 72- 1 9 76 ) ;  preparat ion o f  BPA environmental documents 
( 1 9 76-1985 ) 
Overa l l  coordinat ion o f  E I S ,  technical review , preparation 
o f  chapters 1 through 5 .  

Major Authors 
Blumhard t ,  Orv i l le J .  
Pub l i c  Uti l i ty 
Qua l i f icat ion : 

Respons ibi l i ty :  

Special i s t  - Rate Evaluat ion Sec t ion , Division o f  Rates 
Eight years experience including market researc h ,  use of  
econome tric model s ,  and use o f  data proces s ing ; marginal 
cos t s tudies and environmental analys is wi th BPA 
( 1 98 l-present ) .  
Preparat ion of IP-PF rate l ink al ternat ive discus s ion and 
environmental impacts o f  rate l ink , and socioeconomi c 
impacts o f  rates , discuss ion on non-DS I consumer sec tors , 
technical review , responded to comments .  

Margeso� , Jacilyn R .  
Pub l ic Util i ty Special ist  - Who lesale Rate Sec tion , Divis ion of  Rates 
Qual i f icat ion : Wo rk experience has inc luded development of BPA ' s  who lesal e 

rates , espec ial ly  for regional indus tries , preparation of 
documents suppo rt ing BPA who lesale rate adj us tments , 
deve lopment of  Variable rate option in DS I Opt ions S tudy 
( 1 98 l-present ) .  

Respons ibi l i ty :  Prepared Variable  rate al ternatives discuss ion, technical 
review ,  cont ributed to Var iab l e  rate impac t analys is , 
responded to comments . 

Palmatier , Sheryl E .  
Supervisory Pub l ic Ut i l i ty Specia l i s t  - Rate Evaluat ion Sect ion , Divi sion of  
Rates 
Qua l i f icat ion : 

Respons ib i l i ty :  

Ro thman , Rober t  S .  

Wo rk exper ience has inc luded research on rec rea tion , f ish , 
renewab le  energy sources and low income households ; 
preparat ion o f  envi ronmental documents for BPA ( 1 981-
present ) .  
P reparat ion o f  d i rec t and ind i rect  impacts and discus sion on 
non-DS I consumer sectors , technical review . 

Envi ronmental Specia l i s t  - Divi sion of Commercial and Indus trial Prog rams 
Qual if icat ion : Wo rk expe rience has inc luded preparat ion of  environmental 

documents and field  analyses such as habitat evaluat ions , 
hydrology asses sments , and water and air qua l i ty s tudies . 

Respons ibi l i ty :  P reparat ion o f  Con/Mod impac ts and regulatory controls for 
aluminum plants , technical review . 
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Spies , Paul A .  
Indus try Economist  
Forecas t ing 
Qua l i f icat ion : 

Respons ib i l i ty :  

_ Industrial Forecas t ing Sec t ion , Divis ion o f  Power 

River Bas in development  planning ( 1 9 7 9-80 ) ;  l oad forecas t ing 
work at BPA ( 198l-present ) .  
P repared computer runs from Dec is ion Analys is Mode l , 
analys is o f  impac ts on aluminum indus try ,  responded to 
comments , technical review . 

Technical Contributors /Editorial Reviewers 
Fox ,  Roy B .  
Environmental Coord inator - Off ice of  Power and Resources Management 
Qua l if icat ion : Environmental/economic analysis of  BPA power market ing 

act ions , f ish and wildlife program , and conserva t ion 
acquis i t ion programs ( 1 980-present ) .  

Respons ib il ity : Technical review . 

Ho l l is ter , Diane 
Industry Economist  - O f f ice o f  Power and Resources Management 
Qua l if ication : Work on environmental documents for BPA ( 1 984 and 1 985 ) .  
Respons ibi l i t y :  Prepared analysis of  environmental impacts  f rom empl oyment , 

product ion and various energy-generated resources . 

Kingsbury , Pamela  A .  
Pub l ic U t i l i ty Spec ial i s t  - Of f ice o f  Power and Resources Management 
Qualif icat ion : Environmental consult ing ( 1 9 7 7-1 980 ) ;  power schedul ing and 

work on environmental documents for BPA ( 1 98 l-present ) .  
Respons ib i l ity : Prepared river operations impact analys is , technical review . 

Moo rman , Geof f rey B .  
Supervisory Indus try Economis t ,  Economic and Indus trial Forecas t ing Branch 
Qua l if icat ion : Preparat ion o f  Environmental Document s  ( 1969-1976 ) ;  Load 

Forecast ing ( 1 971-1 9 7 2 ,  1 980-1986 ) ;  Aluminum Indus try 
Analysis ( 1 982-1 986 ) .  

Respons ib i l i ty : Supervised analys is us ing the Dec i s ion Analysis Mode l , 
analys is of  impacts on aluminum indus try ,  responded to 
comments ,  technical review . 

Price , Shirley P .  
Pub l ic U t i l i ty Spec ial is t - Off ice of  Power and Resources Management 
Qua l i f icat ion : Work on environmental documents for BPA ( 1 982-present ) .  
Respons ib i l ity : Prepared chapters 5 ,  6 and 7 ,  editorial review , assis ted 

wi th coordination . 

Economis t - Indus trial Forecas t ing Sect ion , Divis ion of  
Sugiyama , Sam o .  
Supervisory Industry 
Power Forecas t ing 
Qua l if ica t ion : Regional economic analysis ( 1 9 7 2-1 9 7 5 ) ;  instructor of  

economics ( 1 975-1 9 78 and 1 981-1 984 ) ;  analysis of  e l ec tric
intens ive manufacturing indus tries ( 1 982-present ) .  
Supervised computer runs and coding changes of  the Dec i s ion Respons ib il ity : 
Analys is Mode l . 

216  



Ulrich , Bruno 
Pub l ic Uti l i ty 
Qua l i f icat ion : 

Spe c ia l i s t  - Rate Evaluation Section , Divis ion of  Rates 

Respons ibi l ity : 

Wes t ,  Peter G .  
Indus try Economis t  
Forecas t ing 
Qua l if icat ion : 

Respons ibi l i ty :  

Seven years community planning experience : analys i s  and 
development of economic development po l icies and programs , 
and preparat ion of  environmental documents and local 
comprehens ive p lan elements ; work on BPA environmental 
documents ( 1985-present ) .  
P repared analys is of  environmental impacts  from empl oyment , 
product ion and various energy-generated resources .  

- Economic Forecas t ing Sect ion , Divis ion of  Power 

Regional impact  analys is ( 1 98 1-1982 ) ;  a l ternat ive resource 
valuat ion and economic f lows modeling ; research on 
agricul tural f inance and soi l  conservation ( 1 983-1 984 ) ;  
empl oyment and regiona l  economic forecas t ing for BPA 
( 1 985-present ) .  
Preparation of employment l evels  and impac ts ; technical 
review of income impac ts . 
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Chapter 7 

LIST OF AGENC IES , ORGANIZATIONS , AND PERSONS 
TO WHOM COP IES OF THE STATEMENT ARE SENT 

FEDERAL AGENC IES 

Advisory Counc i l  on His toric Preservat ion , Golden , CO 
Federal Regional Counc i l , Region X,  Seat t le ,  WA 
Tennessee Val l ey Authority , Chattanooga and Knoxvil le , TN 
US At torney ' s  O f f ice , Portland , OR 
US Department of Health  and Human Services , Sea t t le , WA 
US Department o f  Jus t ice , Land and Natural Resources , Washington , D . C .  
US Environmental Pro tect ion Agency , Seat t le , WA 
US General Account ing O f f ice , Port land , OR 
US Social Securi ty Adminis tration , Kal ispe l l , MT 
USA Corps of Engineers , Cascade Locks and Portland , OR 
USDA , Fore s t  Service , Missoul a ,  MT 
USDA , Fore s t  Service , Portland , OR 
USDA , Of f ice of  Energy , Washington , D . C .  
USDA , Rural Electri f icat ion Adminis t ration , Washington , D . C .  
USDA , So i l  Conservat ion Service , Portland , OR 
USDOC , Nat ional Marine Fisheries Service , O lympia and Seat tle , WA 
USDOC , Ecology and Conservat ion Division , Washington,  D . C .  
USDOE , Federal Energy Regulatory Commiss ion , Portland , OR 
USDOE , Region X ,  Sea t t l e , WA 
USDOE , Richland Operat ions Off ice , Richland , WA 
USDOE , Wes tern Area Power Admin i s t ration , Sac ramento , CA and Go lden , CO 
USDO I , Off ice of  Environmental Project  Review , Washington , D . C .  
USDOI , O f f ice of the Secretary , Port land , OR 
USDO I , Secre tary of the Interio r ,  Washing ton , D . C .  
USDO I , Bureau o f  Mines , Washington , D . C .  
USDO I , Bureau o f  Indian Af fairs , Portland , OR 
USDO I , Bureau of Land Management , Bo ise , I D ;  B i l l ings , MT ; Port land , OR ; and 
Washington , D . C .  
USDO I , Bureau o f  Reclamat ion , Bo ise , I D ;  Medford , OR ; Grand Coulee , WA 
USDO I , Fish and Wildlife  Service , Boise , I D ;  B i l l ings , MT ; Olympia , WA ; 
Washington , D . C ;  Port land , OR 
USDOI , Interagency Archeo logical Services , San Francisco , CA 
USHUD , Regional Of f i ce , Seat tle , WA 

CONGRESS IONALS 

Subcommi t tee on General Overs ight Management and the BPA , Washing ton , D . C .  
Les Aucoin , Representat ive 
Max S .  Baucus , Senator 
Don L.  Bonker ,  Representat ive 
Rod Chandler , Representat ive 
Larry E .  Craig , Representat ive 
Norman D .  Dicks , Representative 
Daniel J .  Evans , Senator 
Thomas S .  Fo ley , Representat ive 
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S lade Gorton , Senator 
Mark Hat f ield , Senator 
Michae l E .  Lowery , Representative 
Ronald C .  Marlenee , Representat ive 
James A .  McC lure , Senator 
John Me lcher , Senator 
John Mi l ler , Representat ive 
Sid Morrison , Representative 
Bob Packwood , Senator 
Denny Smit h ,  Representat ive 
Robert Smit h ,  Representat ive 
Richard H .  S ta l l ings , Representative 
Al Swi f t , Representative 
S teven D .  Symms , Senator 
James H .  Weaver , Representative 
Pat Wil l iams , Representat ive 
Ron Wyden , Representat ive 

STATE GOVERNORS 

Governor o f  Cal if ornia , Sacramento 
Governor o f  Idaho , Bo ise 
Governor o f  Montana , Helena 
Governor of  Oregon , Salem 
Governor of  Washington , Olympia 
Governor o f  Wyoming , Cheyenne 

STATE OF CALIFORNIA 

State Agencies 

Cal ifornia Energy Commission , Sacramento 
Energy Resource Conservation & Development , Sacramento 

Local/County Agenc ies 

County Supervisors As sociat ion of  California , Sacramento 
League of Cal ifornia C i t ies , Sacramento 

STATE OF IDAHO 

State Agenc ies 

Department of Empl oyment , Bo ise 
Department of Fish and Game , Boise 
Department of Lands , Boise 
Department of Water Resources , Bo ise 
O f f ice of  Energy , Boise 
Off ice of  the Governor ,  Boise 
Idaho S tate Historic Preservat ion O f f icer , Boise 
Idaho Pub l ic Uti l i t ies Commiss ion , Boise 
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Local /County Agenc ies 

Association of Idaho C i t ies , Boise 
Caldwe l l  Chamber o f  Commerce , Caldwe l l  
City  Counc i l , Moscow 
County o f  Boundary , Bonners Ferry 
Idaho Assoc iat ion of  Counties , Boise 
Mayor ,  Bonners Ferry 

STATE OF MONTANA 

S tate Agenc ies 

O f f ice o f  Budget and Program P l anning , Hel ena 
Department o f  Environmental Qual i ty ,  Helena 
Department o f  Fish and Wildlife and Parks , Helena 
Department o f  Natural Resources and Conservation , Helena 
Department o f  Labor and Indus try ,  Helena 
Montana S tate H is toric Preservat ion O f f icer , He lena 
Secretary of S tate , Helena 
Department o f  Commerce , Helena 

Local/County Agencies 

C ity o f  Columb ia ,  Columb ia Fal l s  
Columb ia Fal l s  Chamber o f  Commerce , Co1umbia Fal l s  
County of  Flathead , Kal ispe l l  
Mineral County , Albe rton 
Missoula County Commiss ioners , Missoula 
Montana Association o f  Counties , Helena 
Montana League of C i t ies & Towns , Helena 

STATE OF NEVADA 

S tate Agencies 

Colorado River Commis s ion , Las Vegas 
O f f ice of Community Service , Carson C i ty 

Local /County Agenc ies 

Nevada Association of Count ies , Carson C i ty 
Nevada League of  C i t ies , Carson C ity 

State Agencies 

Department o f  Agricul ture , Salem 
Department o f  Energy , Salem 

STATE OF OREGON 

Department of Environmental Qual ity , Portland 
Department o f  Fish and Wild l ife , Grants Pass 
Department of Fish and Wildl ife , Portland 
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Department o f  Water Resources , Salem 
Divis ion of Employment , Salem 
O f f ice of the Governor ,  Salem 
Oregon Pub l i c  U t i l i t ies Commission , Salem 
Oregon S tate His toric Preservation Officer ,  Salem 

Local /County Agenc ies 

Bend Urban Area Planning Commission ,  Bend 
City  of I rrigon , Irrigon 
C i ty of Port land Planning Bureau , Port land 
City  of The Dal les , The Dal les  
C i ty o f  Troutdale , Troutdale 
Coos Curry Counc i l  of Governments , Coos Bay 
County of Des chutes , Bend 
League o f  Oregon C i t ies , Salem 
Linn County , Albany 
Mayor ,  Mil ton-Freewater 
Me tropol i tan Service Distric t ,  Port land 
Mid-Columbia Counc i l  of Governments , The Dalles  
Mid-Columbia Economic Deve lopment Distric t ,  The Dal les 
NW Power Planning Counc i l , Portland 
Oregon Associat ion o f  Count ies , Salem 
Portland C i ty Energy O f f i ces , Portland 
Rogue Val l ey Counc il  o f  Governments , Central Po int 
The Dal les Area Chamber of  Commerce , The Dal les 

STATE OF UTAH 

State Agenc ies 

State o f  Utah Energy O f f ice , Sal t Lake City  

Local /County Agenc ies 

Utah Associat ion of Count ies , Sal t Lake C i ty 
Utah League o f  C i t ies and Towns , Sal t  Lake C i ty 

STATE OF WASH INGTON 

State Agenc ies 

Department of  Ecology , Olympia 
Department of Fisheries , Olympia 
Department of Natural Resources , Olympia 
Energy O f f ice , Olympia 
Off ice of the Gove rnor ,  Olympia 
O f f ice o f  Community Devel opment , Olympia 
U t i l i ties and Transportat ion Commis sion , Olympia 
Washington S tate His toric Preservat ion O f f icer , Olympia 
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Local /County Agencies 

Association of Washington C i t ies , Seatt le 
Association o f  Washington C ities , Olympia 
C i ty Counci l , Evere t t  
C i ty o f  Grandview , Grandview 
C i ty of Sea t tl e ,  Sea t t l e  
C i ty of  Tacoma , Tacoma 
County of Grays Harbor ,  Montesano 
Grays Harbor Regional  P lanning Commi s s ion , Aberdeen 
Greater Yakima Volunteer Bureau , Yakima 
Port o f  Chelan County , Wenatchee 
Regional P lanning Counc i l  of C lark County , Vancouver 
Spokane Area Economic Development Center ,  Spokane 
Spokane Regional  P l anning Conference , Spokane 
Spokane Regional Counc il , Spokane 
Washington S tate Assoc iation o f  Count ies , O lympia 

WYOMING 

S tate Agencies 

Energy O f f ice , Cheyenne 
Pub l i c  Service Commi s s ion , Cheyenne 
S tate P lanning Coordinator , Cheyenne 

Loca l /County Agenc ies 

Wyoming Association of Municipa l i ties , Cheyenne 
Wyoming County Commiss ioners As soc iat ion , Cheyenne 

BPA ' S  CUSTOMERS 

Al coa , Vancouver ,  WA 
Aluminum Co . o f  America , Wenatchee , WA 
Albany Research Center , Albany , OR 
Alder Mutual Light Co . ,  Eatonvil l e , WA 
Al len Charles , Salem , OR 
Alumax Inc . ,  San Mateo , CA 
Aluminum Co . of America , P i t tsburgh , PA 
BC Hydro & Power Authority , Vancouver ,  BC 
Benton County PUD #1 , Kennewick , WA 
Benton Rural Electric Assn . , Prosser , WA 
Blachly Lane County Coop , Eugene , OR 
Bount iful C ity Ligh t & Power , Bount iful , UT 
Bureau of Pub l i c  U t i l i t ies , Alameda , CA 
Bureau of Reclamat ion , Ephrata , WA 
Bureau of  Rec lamat ion , Yakima , WA 
CP National Corp . , Baker , OR 
CP National , Concord , CA 
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Canby Ut i l i ty Board , Canby , OR 
Cascade Locks C ity Light , Cascade Locks , OR 
Central  Elec tric Coop , Inc . , Redmond , OR 
Central Linco ln PUD , Florence , OR 
Central Linco ln PUD , Newport , OR 
Centralia C i ty Light Department ,  Centra l ia ,  WA 
Chelan County PUD #1 , Wenatchee , WA 
C i t i zens U t i l i t ies Co . ,  Wal lace , ID 
C i ty of  Albion , Albion , ID 
C ity of  Anaheim , Anaheim , CA 
C i ty of Ashland Water & Light , Ashland , OR 
C i ty of Bandon , Bandon , OR 
C i ty of Blaine , Blaine , WA 
C i ty of  Burbank , Burbank , CA 
C ity of Burley , Burley , ID 
C ity of Chewelah ,  Chewelah , WA 
C i ty of Coulee Dam , Coulee Dam , WA 
C i ty of  Dec lo , Dec l o , ID 
C i ty of  Drain Light & Power , Drain , OR 
C i ty of  E l lensburg , E l lensburg , WA 
C i ty of  Fores t Grove , Fores t Grove , OR 
C i ty of Glendale , Glendale , CA 
C ity of Healdsburg , Healdsburg , CA 
C i ty of Heyburn , Heyburn , ID 
C i ty of  Idaho Fal ls , Idaho Fal l s , ID 
C i ty of  Lodi ,  Lodi , CA 
C i ty of Lompoc , Lompoc , CA 
C i ty of McMinnvil l e ,  McMinnvil le ,  OR 
C i ty of Minidoka , Minidoka , ID 
C i ty of Monmout h ,  Monmout h ,  OR 
C i ty of  Pasadena , Pasadena , CA 
C i ty of Port Angeles , Port Angeles , WA 
C i ty of  Richland , Richland , WA 
C i ty of  Rosevi l l e , Rosevi l le ,  CA 
C i ty of  Rupert , Rupert , ID 
C i ty of Santa C lara , Santa Clara , CA 
C i ty o f  Soda Springs , Soda Spr ings , ID 
C ity of  Sumas , Sumas , WA 
C i ty of Ukiah , Ukiah , CA 
C i ty of  Whatcom PUD , Ferndale , WA 
Clal lam County PUD #1 , Port Angeles , WA 
C lark County PUD , Vancouver ,  WA 
Clatskanie PUD , C latskanie , OR 
Columbia Bas in Elec tric Coop , Heppner ,  OR 
Co lumbia Fal l s  Aluminum Company , Columbia Fal ls ,  MT 
Co lumbia Power  Coop Assn . , Monument , OR 
Co lumb ia River PUD , S t .  Helens , OR 
Co lumbia Rural Electric Assn . Inc . ,  Dayton , WA 
Commonweal th Aluminum , Goldendale , WA 
Cons o l idated I rrigation Dis t .  1 9 ,  Greenacres , WA 
Consumer Power  Inc . , Philomath , OR 

224 



Coos-Curry Electric Coop . , Port Orford , OR 
Cowl i t z  County PUD #1 , Longview , WA 
Crown Zel lerbach Corp . , Wes t  Linn , OR 
DOE , Richland , WA 
Direct  Services Indus tries , Inc . , Portland , OR 
Douglas County PUD #1 , Eas t Wenatchee , WA 
Douglas Electric Coo p ,  Inc . , Roseburg , OR 
E End Mutual Electric Co . Ltd . , Rupert , ID 
Elmhurs t Mutal Power  & Light Co . ,  Tacoma , WA 
Emerald PUD , Pleasant Hil l , OR 
Energy Management Department , Bo ise , ID 
Eugene Water and Electric Board , Eugene , OR 
Fal l  River Rural Electric Coop Inc . , Ashton , ID 
Farmers Elec tric Co . ,  Rupert , ID 
Ferry County PUD #1 , Repub l ic , WA 
Flathead E lec tric Coop Inc . , Kal ispe l l , MT 
Flathead I rrigation Pro j ec t ,  S t .  Ignat ious , MT 
Frankl in County PUD , Pasco , WA 
Georgia Pac i f ic Corp . , Bel l ingham , WA 
Georgia Pac i f ic Corp . , Portland , OR 
Gi lmore Steel Corp . , Portland , OR 
Glacier Electric Coop Inc . , Cut Bank , MT 
Grant County PUD , Ephrata , WA 
Grant County PUD , Moses Lake , WA 
Grays Harbor County PUD #1 , Aberdeen , WA 
Gridley Munic ipal U t i l i t ies , Gridley , CA 
H .  R .  Richmond , San Diego , CA 
Hanna Mining Co . ,  Cleve land , OH 
Hanna Nickel Sme l t ing Co . ,  Riddle , OR 
Hanna Nickel Sme l ting Company , Portland , OR 
Harney Elec tric Coop Inc . , Burns , OR 
Hoodriver Elec tric Coo p ,  Ode l l , OR 
Idaho Coop U t i l it ies , Lewis ton , ID 
Idaho Light & Power Coop Assn Inc . , Grangevi l le ,  ID  
Idaho Power Company , Bo ise , ID 
Indus trial Cus tomers of  NW Util , Tacoma , WA 
Inland Power & Light Co . ,  Spokane , WA 
Intalco Aluminum Corp . , Ferndale , WA 
Intercompany Poo l , Spokane , WA 
Kaiser Aluminum & Chemical Corp . , Oakland , CA 
Kaiser Aluminum & Chemical Corp . , Spokane , WA 
Kaiser Aluminum & Chemical Corp . , Tacoma , WA 
Kaiser Aluminum & Chemical Corp . , Trentwood , WA 
Kaiser Aluminum and Chemical Corp . , Vancouver ,  WA 
Kaiser Aluminum and Chemical Corp . , Mead , WA 
Ki t t i tas County PUD #1 , Ellensburg , WA 
Klickitat County PUD , Go ldendale ,  WA 
Koo tenai E lectric Coop Inc . , Hayden Lake , ID 
Lakeview Light & Power Co . ,  Tacoma , WA 
Lane Electric Coop Inc . , Eugene , OR 
Lewis County PUD , Cheha l is , WA 
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Lincoln Elec tric Coop Inc . , Davenport , WA 
Linco ln Electric Coop , Eureka , MT 
Los Angeles Department of  Water and Power , Los Ange les , CA 
Los t  River Electric Coop Inc . , Mackay , ID 
Lower Val ley Power  & Light Inc . ,  Af ton , WY 
Martin Marietta Corporation , Bethesda , MD 
Mason County PUD #3 , She l ton , WA 
Mason County PUD , Belfair , WA 
McC leary Light & Power , McC leary , WA 
Mids tate Elec tric Coop Inc . ,  La Pine , OR 
Mil ton Freewater Light & Powe r ,  Mi l ton Freewater , OR 
Missoula E lectric Coop Inc . , Mis soula , MT 
Modern Elec tric Water Co . ,  Spokane , WA 
Montana Light & Power , Libby , MT 
Montana Power Company , But te , MT 
Northwest  Pub l ic Power As soc iat ion , Vancouver ,  WA 
Natural Resources Defense Council , San Franc isco , CA 
Naval Radio Stat ion T ,  Oso , WA 
Nespelem Val ley Electric Coop Inc . , Nespelem ,  WA 
Non Generat ing Pub l ic U t i l i t ies , Portland , OR 
Northern Lights Inc . , Sandpo int , ID 
Northern Wasco County PUD , The Dal les , OR 
Ohop Mutual Light Co . ,  Eatonvi lle , WA 
Okanogan County Electric Coop Inc . , Winthrop , WA 
Okanogan County PUD #1 , Okanogan , WA 
Orcas Power & Light Co . ,  Eas tsound , WA 
Oregon Meta1urgica1 Company , Albany , OR 
Pacif ic Carbide & Al loys Co . ,  Port land , OR 
Pacific  County PUD # 2 ,  Raymond , WA 
Pacific  Gas & Electric Company , San Franc isco , CA 
Pacific  NW U t i l i t ies  Conference , Port land , OR 
Pac i f ic Northwest  Generat ing Co . ,  Portland , OR 
Pacific  Power and Light Company , Port land , OR 
Parkland Light & Water Company , Tacoma , WA 
Pend Ore i 1 1e County PUD #1 , Newport , WA 
Peninsula Light Co . ,  Gig Harbor ,  WA 
Pennwa1 t  Corp . , Port land , OR 
Pennwa1t  Corp . , Tacoma , WA 
Port Townsend Paper Corpora t ion , Bainbridge Island , WA 
Port land General Electric Company , Port land , OR 
Prairie Power Cooperat ive , Inc . , Fairf iel d ,  ID 
Puget Sound Naval Shipyard , Bremerton , WA 
Puget Sound Power and Ligh t Company , Be l l evue , WA 
Raf t  River Rural Electric Coop . , Mal ta ,  ID 
Raval l i  County Electric Coop Inc . ,  Corval l is , MT 
Resources Agency of  Cal ifornia , Sacramento , CA 
Reyno lds Metal Company , Troutdale , OR 
Reyno lds Metals Co . ,  Richmond , VA 
Reyno lds Metals Co . ,  Troutdale , OR 
Rivers ide Electric Co . ,  Rupert , ID 
Rural Electric Co . ,  Rupert , ID 
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Sacramento Munic ipal Util ity District , Sac ramento , CA 
Salem Elec tric , Salem , OR 
Salmon River Electric , Chal l i s , ID 
Seattle  C i ty Light , Seattle , WA 
Skamania County PUD , Carson , WA 
Snohomish County PUD #1 , Evere tt , WA 
South S ide Elec tric Lines Inc . , Declo , ID 
Southern Cal i fornia Edison Co . ,  Rosemead , CA 
Springf ield U t i l i ty Board , Springf ield , OR 
Sub Base Bangor , Bremerton , WA 
Surprise Val ley Elec tric  Coo p ,  Al turas , CA 
Tacoma C i ty Light , Tacoma , WA 
Tanner Electric , North Bend , WA 
Tillamook Peoples U t i l i ty Dis tric t ,  Til lamook , OR 
Town of Eatonv i l l e  Power & Light , Eatonvi l le , WA 
Town of  Fircres t ,  Tacoma , WA 
Town of  Mi l ton , Mil ton , WA 
Town of  S tei lacoom , S te i lacoom , WA 
Town of  Watervi l le ,  Watervi l l e ,  WA 
US Bureau o f  Rec lamation , Bo is e ,  ID 
US Dept . of the Navy , San Bruno , CA 
USAF , Fairchild  AFB , WA 
Uma t i l la County PUD , Mil ton-Freewater , OR 
Uma t i l la Elec tric Coop . , Hermis ton , OR 
Uni ty Light & Power Company , Burley ,  ID 
Utah Power and Light Company , Sal t  Lake C i t y ,  UT 
Vera Irrigation Dis tric t #15 , Veradale , WA 
Vigi lante Elec tric Coop Inc . , Dil lon ,  MT 
V i l lage of  P lummer , Plummer ,  ID 
Wahkiakum County PUD , Cathlamet , WA 
Wapato Irrigat ion Pro j ec t ,  Wapato , WA 
Wasco E lec tric Coo p ,  Inc . ,  The Dal les , OR 
Washington PUD Assoc iation ,  Seat tle , WA 
Washing ton Pub l ic Power Supply , Richland , WA 
Washing ton Water Power Company , Spokane , WA 
Wel l s  Rural Elec tric Company , We l l s , NV 
Wes t  Koo tenay Power & Light Co . ,  Trai l ,  BC 

UTILITIES 

Associat ion of  Pub l ic Agenc ies Comm , Port land , OR 
Anaheim Pub l ic Ut i l i t ies , Anahe im , CA 
Associat ion of Pub l ic Agency Cus tomers , Washing ton , D . C .  
BC Util ities Commiss ion , Vancouver ,  BC 
Indus trial Cus tomers of NW Uti l i t ies , Port land , OR 
Lange1 1  Val ley I rrigat ion Dis tric t , Bononza , OR 
Martin C i ty County Water Dis tric t ,  Martin , MT 
NW Power Pool Coordination Group , Portland , OR 
Nor thwest  Natural Gas Company , Port land , OR 
O i l  Heat Ins t i tute of Oregon , Port land , OR 
South Co lumb ia Bas in I rr igation Distric t ,  Pasco , WA 
Tokyo Electric Power Company , Inc . , Washing ton , D . C .  
Tualatin Val ley I rrigat ion Distric t ,  Forest  Grove , OR 
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BUSINESSES/OTHERS 

Alcan Aluminum Corporation ,  Washington , D . C .  
Alcoa , Washougal , WA 
Amax Magnesium Corporat ion , Sal t Lake C i ty ,  UT 
Battelle  Pacif ic Northwest  Labs 
Bechtel Power Corp . 
Bogle & Gates , Seat t l e ,  WA 
CH2M Hi l l , Bel levue , WA 
CH2M Hil l , Bo ise , ID 
Ch2M Hi l l ,  Portland , OR 
Chickering & Gregory , San Franc isco , CA 
Columb ia Rec lamat ion , Cheha l i s  , WA 
Commonweal th Aluminum, The Dal les , OR 
Commonweal th Aluminum, Whi te Salmon , WA 
Cross Engineers , Inc . ,  Tacoma , WA 
Dezendorf , et  aI , Portland , OR 
Electric Power Research Ins t i tute 
Envirosphe re Co . 
Federal Reserve Bank of  San Franc isco , San Francisco , CA 
Garvey , Schubert , Adams , & Bare r ,  Portland , OR 
Hel l e r ,  Ehrman , Whi te , & McAu l if f e , Seat t le , WA 
Heller , Ehrman , Whi te , & McAul iffe , Portland , WA 
Hopkins , French , Crocke t t , & Springer ,  Idaho Fal ls , ID  
Hugh A .  Thompson Associates , Inc . , Redmond , WA 
J .  Kenneth Kaseberg , Port land , OR 
John Nuveen & Company , Seat tle , WA 
Kal ispe l l  Job Service , Kal ispe l l ,  MT 
Ladner Environmental 
Lindsay , Hart , Ne il , & We igler , Bo ise , ID 
Lindsay , Hart , Ne il , & We igler ,  Portland , OR 
Longview Libre Company , Longview , WA 
Montana State Univers ity , Bozeman , MT 
Occidental Chemical Corp . , Puyallup ,  WA 
Pass ive So lar Services , Olymp i a ,  WA 
Pres ton , Thorgrimson , El l is , & Ho lman , Seat tle , WA 
Recreat ional Equipment Inc . 
R .  W .  Beck & As soc iates , Seat t l e , WA 
Seattle  Times , Seat tle , WA 
Sohio , Niagara , NY 
Spears , Lubersky , e t  aI , Port land , OR 
S to l l  & Stol l ,  Portland , OR 
Util ity Data Ins t i tute 
Wirth Assoc iates 

INTEREST GROUPS 

American Assoc iat ion of  Ret ired People , Prinevil le , OR 
American Fisheries Soc iety , Missoul a ,  MT 
Assn . No rthwes t S teelheaders , Bat t leground , WA 
Center for Urban Af fairs , Evans ton , IL 
Cent ral Oregon Intergovernmental Counc i l ,  Redmond , OR 
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C i t izens for Environmental Qua l i ty ,  Aso tin , WA 
Co lumbia River Conservat ion League , Wes t  Richland , WA 
Co lumb ia River Fishermen ' s  Protect ive Union , Astoria , OR 
Co lumb ia River Inter-Tribal Fish Commiss ion , Port land , OR 
Common Cause , Olympia , WA 
Democratic Women Club ,  Spokane , WA 
Eas t Central Oregon Associat ion of  Counties , Pendleton , OR 
Energy Conservat ion Coal ition ,  Lake Oswego , OR 
Environmental Affairs Commiss ion , Seat tle , WA 
Environmental Defense Fund , Berkeley , CA 
Environmental Defense Fund , Washington , D . C .  
Environmental Defense Fund , New York , NY 
Eugene Future Power Commi t tee , Eugene , OR 
Flathead C i t i zens for Safe Energy , Whitef ish , MT 
Flathead River Bas in Study , Kal ispel l ,  MT 
Fore laws on Board , Boring , OR 
Friends of  the Co lumb ia River Gorge , Port land , OR 
Friends of the Earth , San Franc isco , CA 
Friends of the Earth , Seat tle , WA 
Friends of the Earth , Missoul a ,  MT 
Gray Panthers o f  Port land , Por t land , OR 
Greenpeace Foundat ion , Eugene , OR 
Idaho Environmental Counc i l ,  Idaho Fal ls , ID 
International Brotherhood of  Elec trical Workers , Seat t le , WA 
Jane Jef ferson Democra t ic Club ,  Spokane , WA 
League qf Oregon C i t ies , Salem ,  OR 
League o f  Women Voters , Seat tle , WA 
League of  Women Voters of  Oregon , Salem , OR 
League of Women Vo ters , Missoula , MT 
League of  Women Vo ters o f  Idaho , Boise , ID 
Leg is lat ive Ac t ion , Grande Ronde , OR 
Montana As soc iat ion o f  Count ies , He lena , MT 
National Audubon Society , Corva l l is , OR 
Natural Resources Defense Counc i l , San Franc isco , CA 
North Cascades Conservat ion Counc i l , Seat tle , WA 
Northern P lains Resource Counc i l , B i l l ings , MT 
Northern P lains Resource Counc i l , Helena , MT 
Northwest Conservation Ac t Coa l i t ion , Seat t l e ,  WA 
Northwest Environmental Defense Center , Po r t l and , OR 
Northwest Fund for  the Environment ,  Sea t t le , WA 
NW Pulp  and Paper Assoc iat ion , Be l levue , WA 
Oregon and Washing ton Co lumb ia River Gorge Commit tee , S tevenson , WA 
Oregon Ecum .  Center for  Environmental Ac t ion , Co t tage Grove , OR 
Oregon Environmental Counc i l , Po rt land , OR 
Oregon Fair Share , Portland , OR 
Oregon League of Environmental Vo ters , Po r t l and , OR 
OSP IRG , Port land , OR 
Oregon Wildlife  Federat ion , Roseburg , OR 
Pac if ic NW Waterways Assoc iation , Vancouver , WA 
Salem Audubon Society , Salem , OR 
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S ierra C l ub ,  Seat tle , WA 
S ierra C l ub ,  Pocatello , ID 
S ierra C l ub ,  Missoul a ,  MT 
S ierra C l ub ,  Port land , OR 
S ierra C l ub ,  Helena , MT 
S ierra C l ub ,  B i t terroo t Miss ion C l ub ,  Missoul a ,  MT 
S ierra C l ub ,  San Franc isco , CA 
S ierra C l ub ,  Spangle , WA 
The Nature Conservancy ,  Port land , OR 
The Nature Conservancy , Seat tle , WA 
The Salvat ion Army , Portland , OR 
The Union Coa l i t ion on Energy , E .  Wenatchee , WA 
The Wilderness Soc iety , Port land , OR 
Trout Unl imited Northwes t ,  O lympia , WA 
Washington Environmental Counc i l , Seat tle , WA 
Wenatchee Aluminum Trades Counc il , E .  Wenatchee , WA 
Wes tern Environmental Trade Assoc iat ion , Columb ia Fal l s ,  MT 
Wes tern Montana Fish and Game Associat ion , Missoula , MT 
Wi ldlife  Society , Mos cow, ID 
Wildlife  Society , Kal ispe l l , MT 
Wi ldl ife Society , Lakeview , OR 
Wildl ife Society , Port Angeles , WA 
1000 Friends of  Oregon , Port land , OR 

LIBRARIES  

Boise  Pub l ic Library and Informat ion Center ,  Boise , ID  
Boise  S tate Univers i ty Library , Bo ise , ID  
Boulder C i ty Library , Boulder , MT 
Boulder Community Lib rary , Boulder , MT 
Butte Free Pub l ic Library , Butte , MT 
Butte Silverbow Pub l ic Library , Butte , MT 
Cal ifornia S tate Library , Sacramento , CA 
Cal ifornia S tate Univers i ty at Los Ange les , Los Ange les , CA 
Cal ifornia S tate Univers ity at Sac ramento Library , Sacramento , CA 
Carro l l  Col lege Library , He lena , MT 
Central Washington Univers i ty Library , E l l ensburg , WA 
Col lege of  Idaho , Caldwe l l , ID 
Col lege of  Southern Idaho Library , Twin Fal l s , I D . 
Colorado S tate Univers ity Library , Fort Co l l ins , CO 
Eas tern Montana Col lege Library , B i l l ings , MT 
Eas tern Oregon Col lege , La Grande , OR 
Eas tern Washington Univers ity ,  Cheney , WA 
E l lensburg Pub l i c  Library , E l l ensburg , WA 
Everett  Community Co l l ege Library , Evere t t ,  WA 
Everett Pub l ic Library , Evere t t , WA 
Evergreen S tate C o l l ege , Olympia , WA 
Flathead County Free Library , Kal ispe l l , MT 
Fort Vancouver Regional Library , Vancouver , WA 
Golden Gate Univers i t y ,  San Franc isco , CA 
Gonzaga Univers i t y ,  Spokane , WA 
Great Fal l s  Pub l i c  Library , Great Fal l s , MT 
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Has tings Col l ege o f  Law Library , San Franc isco , CA 
Herb Library , Bellingham , WA 
Hot  Springs Pub l ic Library , Hot  Springs , MT 
Huxley Col l ege of  Environmental Center Reference Library , Be l l ingham , WA 
Idaho S tate Library , Boise , ID 
Idaho S tate Univers i ty Library , Pocate l lo , ID 
Kitsap Regional Library , Bremerton , WA 
Lake County Library , Polson ,  MT 
Lewis and C lark Co l lege , Aubrery R .  Watzek Library , Portland , OR 
Lewis and C lark Library , Helena , MT 
Library As soc iat ion o f  Portland , Portland , OR 
Library FOI , Washington , D . C .  
Linf ield Co l lege Library , McMinnville , OR 
Los Angeles  County Law Library , Los Ange les 
Los Angeles Pub l ic Library , Los Angeles , CA 
Loyola Law School , Los Angeles , CA 
Loyo la Maymount Univers i ty , Los Angeles , CA 
Mechanics ' Ins t itute Library , San Franc isco , CA 
Mid-Co lumb ia Library , Kennewic k ,  WA 
Mineral County Pub l ic Library , Superio r ,  MT 
Missoula C i ty-County Library , Missoula , MT 
Missoula Pub l i c  and Missoula County Free Library , Missoula , MT 
Montana C o l l ege of Mineral Sciences and Techno logy Library , But te , MT 
Montana Historical Society Library , Helena , MT 
Montana S tate Library , He lena , MT 
Montana S tate Univers i ty ,  Renne Library , Bozeman , MT 
No rth O lympic Library Sys tem , Port Angeles , WA 
No rthern Montana Col lege Library , Havre , MT 
Northwestern Schoo l of Law , Paul L .  Boley Law Library , Port land , OR 
Occ idental Co l lege Lib rary , Los Angeles , CA 
Oregon Col lege of Education Library , Monmouth,  OR 
Oregon Economic Devel opment Department Library , Salem ,  OR 
Oregon Ins t i tute of Techno logy Learning and Resources C t r . , Ka1amath Fal ls , OR 
Oregon S tate Library , Salem ,  OR 
Oregon S tate Univers i ty Library , Corval l is , OR 
Oregon Supreme Court Library , Salem ,  OR 
Pacific  Univers i ty , Harvey W .  Sco t t  Memorial Library , Fore s t  Grove , OR 
Parm1y Bi l l ings Library , B i l l ings , MT 
Pepperdine Univers i ty ,  Los Ange les , CA 
Pierce County Rural Library Dis t ,  Tacoma , WA 
P lains Pub l ic Library , P lains , MT 
Polson C i ty Library , Po l son , MT 
Port Angeles Pub l ic Library , Port Ange les , WA 
Portland S tate Univers i ty Library , Port land , OR 
Reed Col lege Library , Port land , OR 
Ricks Co l lege , Rexburg , ID  
Ronan C i ty Library , Ronan , MT 
Sacramento County Law Lib rary , Sac ramento , CA 
Sacramento Pub l ic Library , Sac ramento , CA 
San Diego County Law Library , San Diego , CA 
San Diego County Library , San Diego , CA 
San Diego Pub l ic Library , San Diego , CA 
San Diego S tate Univers i ty Library , San Diego , CA 
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San Francisco  Public  Library , San Franc isco , CA 
San Francisco  S tate Univers i ty ,  San Franc isco , CA 
Seattle  Pub l ic Library , Governmental Research Assis t .  Library , Sea tt l e , WA 
Seattle  Pub l ic Library , Seattle , WA 
Southern Oregon S tate C o l l ege Library , Ashland , OR 
Southwes tern Univers i t y ,  Los Angeles , CA 
Spokane County Library Distric t ,  Spokane , WA 
Spokane Pub l ic Library , Spokane , WA 
Tacoma Pub l i c  Library , Tacoma , WA 
Thompson Fal l s  Pub l ic Library , Thompson Fal l ,  MT 
U . S .  Court o f  Appeal , Los Angeles , CA 
U . S .  Court o f  Appeals , 9th C i rcui t  Library , Seat tle , WA 
U . S .  Court o f  Appeals , San Francisco , CA 
Univers i ty of Cal ifornia Los Angeles Research Library , Los Ange les , CA 
University of Cal i fornia , Berke ley , CA 
Univers i ty of  Cal i fornia , Los Ange les Law Library , Los Ange les , CA 
Univers i ty of  Idaho , Col lege of  Law Library , Moscow ,  ID  
Univers i ty o f  Montana , Environmental Lib rary , Missoula , MT 
Univers i ty of Montana , Mans f ield Library , Missoula , MT 
Univers i ty o f  Oregon Law Library , Eugene , OR 
University of Oregon Library , Eugene , OR 
Univers i ty of Pac i f ic McGeorge School of Law Library , Sac ramento , CA 
Univers i ty of Puget Sound , C o l l ins Memorial Library , Tacoma , WA 
Univers i ty of  Puget Sound , School of  Law Lib rary , Tacoma , WA 
Univers i ty o f  San Diego , San Diego , CA 
Univers i ty of San Franc isco , San Franc isco , CA 
Univers i ty of  Southern Cal ifornia , Los Ange les , CA 
Univers i ty of Washing ton Libraries , Seat tle , WA 
Univers i ty of  Washing ton , M G Gal laghe r Law Library , Seat tle , WA 
Univers ity o f  Washington , Henry Suzzal lo Memorial Library , Seat t le , WA 
Washington Archaelogical Research Library , Pul lman , WA 
Washington Office  o f  Energy Library , O lympia , WA 
Washington S tate Library , Olympia ,  WA 
Washington S tate Univers i ty Library , Pul lman , WA 
Washington S tate Univers i ty Sc ience & Engineering Library , Pul lman , WA 
Wes tern Oregon S tate Col lege Library , Monmouth , OR 
Wes tern Washing ton S tate Co l lege , Mabel Zoe Wil son Library , Bel l ingham , WA 
Wes tern Washington Univer . ,  Environmental Resource Ctr . Library , Be l l ingham , WA 
Whi tman Col lege , Penrose Memorial Library , Wal la Walla , WA 
Whi t tier C o l l ege , Los Ange les , CA 
Wi l l iam K .  Kohrs Memorial Library , Deer Lodge , MT 
Wi l lamet te University Main Library , Salem , OR 
Wi l lamet te Univers i ty , Col lege of Law Library , Salem , OR 

TRIBES 

Aff i l iated Tribes of  Northwe s t  Indians , Nespe l em ,  WA 
Nez Perce Tribal Execut ive Commi ttee , Lapwai , ID 
Nooksak Indian Tribe , Deming , WA 
Portland Inter-Tribal , Portland , OR 
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GLOSSARY OF TERMS 

Alumina Feed Sys tems . The devices and me thod used to supply alumina 
(A1203 ) to the reduct ion ce l ls .  S tate-o f-the-art techno logy uses 
automated sys tems contro l led by computer to add alumina to individual ce l ls as 
needed based on the vol tage across each ce l l . 

Ambient Air Qual i ty .  The preva i l ing qua l i ty o f  the surrounding air  in a given 
area in terms of  the type and amounts of  various air po l lutants present . 

Anadromous Fis h .  Spec ies of  f i sh ( such as salmon ) that are hatched i n  f resh 
water , mature in sal t water , and return to f resh water to spawn . 

Anode Preparat ion Fac i l i ty .  The part o f  an aluminum plant a t  which anodes are 
made . In a plant us ing Soderberg anodes , i t  cons i s ts mainly of  crushers and 
mixers which process petro leum coke and coal tar pi tch into a pas te-l ike 
material which bakes and hardens in place at  the po t .  More pas te is  added as 
the anode is  consumed in the reduc tion react ion . In a prebake p lant , the 
pas te is pressed around a s teel s tud and baked in a furnace to form a hard 
anode , several of whi ch are ins tal led on a reduc tion cel l ,  and which are 
replaced periodical ly as they are consumed in the reduc tion process . 

Anode . In an aluminum reduc t ion cel l  ( o r  pot ) ,  the upper carbonaceous 
e lectrode through which dire c t  e lectric current is del ivered to e f f e c t  the 
e lec tro lytic  reduc t ion of  a lumina (A1 203 ) to aluminum metal (AI ) and which 
is  consumed as a s ource of  carbon for the reac t ion . 

Average Sys tem Cos t .  The ful ly al located cost  of  a uti l i ty ' s  generat ion and 
transmiss ion sys tem .  Under the Regional Power Ac t ,  a ut i l ity may s e l l  power 
to BPA at the uti l i ty ' s  average system cos t and purchase the same amount o f  
power back f rom BPA at  a l ower rate based o n  the c o s t s  of  the Federal Base 
Sys tem .  

Base load Generation . The minimum load in a power sys tem over a g iven period 
of  t ime . 

Cathode . In an aluminum p lant , the electrode which receives the direc t 
e l e c tric current and which cons ists  o f  the carbonaceous part o f  the reduc t ion 
c e l l  l ining and the col lector plate or bar . 

C e l l  Lining . The carbonaceous material packed into an aluminum reduc t ion ce l l  
t o  ac t as a cathode and f i rebrick o r  o ther ref rac tory material t o  pro tec t the 
s teel she l l  and provide some insulation . 

Contrac t Demand . The maximum amount of  Indus trial Firm Power a DS I could 
purchase under its BPA Power Sales Contrac t .  

Disso lved Oxygen Content . The amount of  oxygen disso lved in wat e r ,  necessary 
for  the l i f e  of  f ish  and o ther aquatic  anima l s . 
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Eff luent . A discharge or emiss ion o f  a l i quid was te . 

Hori zontal S tud Soderberg . A type o f  aluminum produc tion technology in which 
the anode material is added in a pas te-l ike form and bakes in p lace at the 
reduc t ion cel l . E le c t r i c i ty is conduc ted to the anode through s tee l pins 
inserted horizontal ly into the anode through holes in the cas ing that retains 
the anode . 

Indus trial Firm Powe r .  Power intended t o  have assured availab i l i ty t o  a BPA 
indus trial cus tomer on a contract demand bas is , but which al l ows certain 
rights of res tric t ion on the part of  BPA ( see Sect ion 1 . 3 ) .  

Load Fac tor . The rat io o f  the average l oad to the peak10ad during a specif ied 
period o f  t ime , expressed in percent . 

New Resources Firm Power Rate . A rate based on costs of  new resources added 
to meet  l oad growth which is charged for serving l oad growth of regional 
inves tor-owned ut i l i t ies  and for serving any new large s ingle l oads (add i t ions 
of over 10  average MW in any one year at any one fac i l i ty )  on pub l i c  ut i l i ty 
systems . 

Nit rogen Supersaturat ion . A cond i t ion o f  water in which the concentrat ion o f  
disso lved n i trogen exceeds the saturat ion level o f  the wat e r .  Excess nitrogen 
can evo lve bubbles of nitrogen in the circulatory sys tems of f ish . 

Nonf i rm Energy . Energy which is  sub j e c t  to interruption or curtai lment at  any 
t ime by the suppl ier and hence , does no t have the guaranteed , cont inuous 
availabil i ty of f irm power . 

Operat ing Demand . The maximum rate at which electric  energy may be reques ted 
by a DS I over a designated period and del ivered wi thout pena l ty . Demand is  
expressed in  ki lowatts  or megawatts , or in kilovol t-amperes or 
megavol t-amperes . Operat ing demand is  set  by each DS I and may be increased 
upon 90 days ' not ice or as otherwise scheduled in Exhibi t  C of  the DS I ' s  Power 
Sales  Contrac t .  Operat ing demand cannot exceed contract demand . 

Pac i f i c  No rthwest  Power Ac t .  Signed into law December 5 ,  1 980 , the Ac t 
provides f o r  coordinated planning of  the Pac i f i c  Nor thwest ' s  energy future , 
through a Regional P lanning Counc il  wi th representat ion f rom Oregon , Idaho , 
Montana , and Washington . 

Par t iculate Concentrat ions . 
or in a gaseous dis charge . 
spray , and fog . 

Finely divided so l id or l iquid mat ter in the air 
Some parti culates are dus t ,  smoke , fumes , mis t ,  

Peaking Energy . Energy from operat ion o f  generat ing fac i l i t ies to  mee t  
maximum ins tantanous elec trical demands .  

Po t 1 ines . A set  o f  aluminum reduc tion ce l ls ( po t s ) which are connec ted 
e lec trical ly in serie s . A pot1 ine may contain 200 pots or more . 
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Power Sys tem Reserve s . Extra generating capacity and/or abi l i ty to shed 
certain l oads in o rder to protect  service to f irm l oads when a failure occurs 
on the generat ing sys tem or transmiss ion sys tem . 

Prebake . A type o f  a luminum produc t ion technol ogy in which the anode is  
formed and baked prior  to i ts ins tallat ion at a reduc tion cel l ,  or "po t . "  See 
Anode Preparat ion Fac i l i ty .  

Preference Clause . The preferential use o f  Federal resources by pub l i c  bodies 
and cooperatives , as accorded to such ut i l it ies in the Bonnevi l l e  Pro j e c t  Ac t .  

Preference Ut i l i t ies . Coope rat ives and pub l i c  bodies which have preferen t ial  
rights to Federal ly generated hydro power under the Bonnevil le Pro j e c t  Ac t .  

Priori ty Firm Power . Sale o f  f irm power to be used within the Pac i f i c  
Nor thwes t b y  pub l i c  bodies , coopera t ives , Federal agenc ies , and IOUs 
participat ing in the res ident ial and sma l l  farm exchange under Sect ion 5 ( c )  o f  
the Pac i f i c  Northwe s t  Power Ac � .  

Probab i l i s t i c  Mode l . A f o rm of  mathematical mode l used to predict  the mos t  
probable outcome i n  a realm of  uncertainty by averaging the resul ts of  many 
calculat ions involving two or  more variables . In each such calculat ion , each 
variab le is  se lected randomly f rom wi thin some def ined range . 

Quartile . The Dire c t  Service Indus tries ' operat ing demands are divided into 
quarters . The upper quart i le is  that quarter o f  the DS l s ' load which BPA may 
res trict  f o r  any reason or  which the DS ls  may curtail  f o r  any reason . 

Riparian .  Of , pertaining to , s i tuated , o r  dwe l l ing on the bank o f  a river or  
o ther body o f  water . 

Sa1monid . Fish belonging to the f am i ly of  sa1monidas , inc lud ing salmon , 
t rout , char , and al l ied f reshwater and anadromous f ishes . 

Total Suspended S o l ids . A water po l lution term ref e rr ing to a measure o f  the 
quant i ty of a l l  non-disso lved materials in a vo lume of water . 

Vertical S tud Soderberg . A type o f  alum inum produc t ion technology in which 
anode material is  added in a pas te-l ike form and bakes in place at the 
reduc t ion ce l l . Elec t r i c i ty is conduc ted to the anode through s teel p ins 
inserted vert ically into the top of the anode . 

Water Budget . A river operat ing cons t raint deve loped by the Nor thwe s t  Power 
P lanning Coun c i l  in i t s  Fish and Wi l d l i f e  Program to provide certain volumes 
o f  water to achieve des i red f l ows during Apr i l  15  to June 1 5  to inc rease the 
f low of water between dams on the Columbia River . 
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APPENDIX A 
AN ENVIRO N M ENTAL 
AND SOCIOECONOM IC 
ANALYS IS OF NORTHWESTERN 
ALU M I N U M  S M ELTERS 





� 
I 

Revised - Ta b l e 4 . 1 2  
Atmos pheri c Em i s s i ons ( t on/y r )  

P l a nt 

P l a nt 
capaci fJ 

TAP/ daX a )  P a rt i c u l ates F l u o r i des ( b ) Hyd roc a rbons  SOx ( c )  CO 

Vancou v e r ( d )  338 678 1 85 30 1 , 2 7 6  7 , 0 2 3  
Lon g v i ew 57 5 1 , 5 7 5  2fl3  No dat a No data No data 

I Troutda l e ( e ) 356 87 7 1 6 2  N o  d ata 2 , 7 9 9  1 2 , 82 2  
The Dal l es 250 435 1 02 No data SU] 1 �! , 9 2 6  
Gol dendal f 

) 
482 595 1 6 1  N o  d a t a  6 3 3  No d a t a  

Wenatchee f 630 1 , 368 49 5 40 1 2 , 7 3 7 No d a t a 
Tacoma 2 1 8  600 1 58 36 1 ,9 4 1  1 1 , 3 36 
Fernda l e 79R 620 1 1 7  9 5 , 082 37 , 2 0 5  
Mead fi 36 1 , 544 685 No data  404 24 , 1 32 
Col umb i a F a l l s  437 837 456 625 1 , 850  No data 

( a ) TAP/day = tons a l umi n um p roduced per day . 
( b ) I nc l udes p a rt i cu l a t e  and g aseous fl u o r i des . 
( c )  Was h i ngton reg u l ates based on s u l f u r  content i n  coke  - l i mi t s  to flO l bs S02 / TAP ; 

Oreqon l i mi ts  emi s s i ons o n  an individua l  ba s i s  for each p la n t ; Mon ta n a  does not 
have a n  S02 a tmospheric emi s s i on l im i t  for a l umi num sme l ters . 

( d )  B l es s i nge r ,  J .  A .  1 985 ; l et t e r  a nd materi a l  s u bm i tt ed 7 / 3/85 , f rom E n v i ronment a l  
Superi ntendent of Al coa a t  Vancouver;  Wi l l e nberg , J .  1 9 8 5 ; l et t e r  dated 6 / 1 9/85  
t ransm i t t i ng a i r em i ss i on data for Al coa Vancou v e r  p l a nt . 

( e ) P rodu ct i on n umbers for Troutda l e  a re con s i de red p ro p r i et a ry ;  s ee Tabl e 4 . 1 3  
for effl uent i n format i on .  

( f ) New ai r pol l u t i on cont rol eq u i pme nt was operat i on a l  i n  May 1985  and i s  
expect ed t o  s i g n i f i c a n t l y  redu ce the rep o rted em i s s i on s . 
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Errata Sheet -
Correc t i o n  for page 4 . 1 4  o f  Appendix A of the Dra ft EIS 

of part i c u l ate al umi n a  a re f rom s h i p un l oad i n g and about 7 ton/yr o f  pa rt i c 
u l ate ma tter a re re l e as ed f rom a l umi n a  convey i n g , storage , a nd handl i n g .  

Upgrad ed equ i pmen t fo r con t rol  of a i r em i s s i on s  wa s i n s t a l l ed and fi rst oper
ated i n  1 9 74 . Al coa A- 398 d ry s c rubbers a re u s ed to capt u re part i cul ates a n d  
to capt u re a n d  recyc l e  fl uori de em i t t ed from t h e  smel t i n g proce s s . Al coa 446 
d ry sc rubbers a re u s ed to  col l ect comb u st i on p rod ucts from a node b a k i ng f u r
naces . I n  add i t i o n , n u i s a n c e  dust col l ect o rs ( baghous e s ) a re used to cont rol 
emi s s i o ns  f rom mat e r i al handl i ng syst ems wh ere dust  i s  generated . l a }  

The pot room dry sc rubb i n g equ i pment ( secondary sys t em)  has  a rated ef f i ci e n cy 
above 9 9% for p a rt i c u l ates and fl uor i d� f rom t he red uct i on pl a n t . Co n t ro l  
equ i pment o n  the  anode b a k i  n g  fu rnaces has  effi  c i  e n c i  es a b o v e  9 5 %  fo r hyd ro
c a rbon remov al a nd about 95% for total  c a rbon remov a l . Oth e r  baghouses i n  t h e  
pl a n t  have effi c i en c i e s  above 98% ( 6Q r  pa rt i c u l ates ; the el ect ro s t a t i c  prec i p i 
t at o r  i s  rated at 95% e f f i c i ency . ) 

Longv i ew .  Atmos p h e r i c em i s s i o n s  are reg ul ated by the Wa s h i n gt o n  State Ai r 
Pol l u t i on Co n t rol Boa rd rel a t i ve to t he amou nt o f  al umi n um p rod uced . The fl uo
ri de pol l ut i o n cont rol system must be des i g ned to col l ect 85% of t he em i s s i o n s  
a nd remove 9 5% of  t he col l ected mat e r i al . Current l y ,  total  fl u o r i de emi s s i o n s  
range from a p p rox i m at e l y 2 . 0  to  2 . 5  l b s / ton . Pa rt i c u l ate em i s s i o n s  ra rel y 
exceed 1 5  l b /ton . 

Tro u t d al e .  Atmos phe r i c em i s s i o ns  a re reg u l ated by an Ai r Co ntami n an t  Di s ch a rge 
Pe rmi t (AC D P )  f rom t he Oregon Depa rtment of  En v i ro nmen t al Qua l i ty .  The p e rm i t 
t e d  rel eases a re rel ated t o  al umi n um prod uct i o n a n d  a r e  l i st ed i n  Tab l e 4 . 1 3 .  

Revised - Ta b l e 4 . 1 3 
A i r Pol l ut a n t  Em i s s i o n s  from Troutd al e 

Compon ent 
Fl  u o r i  des 
S02 Part i c u l ates 

Permitted 

3 . 5  l b /ton A l  
2868 ton/yr ( a ) 

1 5 . 6  l b/ ton A l  

( a )  An n u a l  perm i tt ed val ue . 

Actua l ( 1 98 1 ) 

2 . 6  l b/ ton A l  
34 32 . 8  ton/yr 
1 2 . 0  l b / ton Al 

The Dal l es .  Average rel ease for J u l y  1 9 8 2  t h rough June  1 98 3  i n cl uded 
6 . 2 l b / TAP total  pa rt i c u l at e s , 0 . 5  l b / TAP part i c u l ate F- , 0 . 2  l b/ TAP gaseo u s  
F ( HF ) , a n d  8 . 2  l b lTAP S02 . 

( a )  Let t e r  and mat e r i a l  from J .  A .  Bl e s s i n g e r  s u bm i tted Ju l y  3 ,  1985 , f rom 
E n v i ronmental  S u p er i n tendent of Al coa Va nco uver pl ant . 

( h )  Al um i n um Company of Ame r i c a  ( Al co a ) . 1976 . En v i ronmental  As s e s sment of  
Al coa Varcouver  o p e rat i nn s . Va ncou v e r ,  Wa s h i n gton . 
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APPENDIX C 

ESTIMATED ATMOSPHERIC EMISSIONS 
IN TONS PER YEAR BY PLANT 

This appendix cons ists  o f  tabulat ions o f  e s t imated aluminum sme l ter air 
pollutant emiss ions for the three periods FY 1 98 7-1 99 1 ,  FY 1 9 9 2-1996 , and 
FY 1 99 7-2000 , and at the two long-run aluminum prices ( 6 5i / lb . and 70i / lb . ) 
for which s tudies for  the Final E IS were made . These were computed by 
mul t iplying the values f rom Table  4 . 1 2  of  Appendix A (which shows annual air 
po l lutant emiss ions for  each sme l ter when operated at capaci ty ) by the average 
produc tion capacity factor ( i . e . , annual aluminum produc t ion divided by the 
maximum annual aluminum produc t ion capab i l i ty of the sme l ter ) computed for  the 
respect ive periods f rom the Dec is ion Analys is Model resul ts . Tab le  4 . 1 2 of  
Appendix A is also reproduced in this appendix . The inherent assump t ion in 
this series of calculat ions is that emiss ions are proport ional to aluminum 
product ion . While  this may no t be prec isely true , it  is a reasonab le 
approximat ion for this EIS . This appendix shows the resul ts o f  these 
cal culations only for the no act ion a l ternat ive at the two long-run aluminum 
prices . Tables like those in this appendix could have been prepared for  the 
other options and combinat ions , but s ince the two dif ferent aluminum prices 
resul t in subs tantial differences in aluminum smel ter operat ions , and the 
price effec ts are greater than what occurs among options , the resul ts  at the 
two aluminum prices approximate the potent ial range o f  emiss ions that  would be 
expecte� f rom BPA ' s  ac t ions . 
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TABLE: 3 

EST I MATED ATMOSPHER I C  EMISSIONS IN TONS PER YEAR , BY PLANT 1 1  

( Reproduction J f  E I S ,  Tab l e  4 . 1 2 )  
ALUMI NUM f'RI CE=$ . 70 

OPT ION 0 

(A l  lE i  fC )  ( 0 1  (E )  ( F )  

PLANT { b l  I c l  

PLANT PLANT CAPAC I TY ( a )  PART I CULATES FLUOR I DES HYDROCARBONS SO� CO 

NUMBER NAME ( TAP ( OOOI /YRI 

---------------------- - - - - - - - - - ---------------------------- ---------------- - - - - - - - - - - - - - - --------------------------

P l ant ( I i  ALCOA ( d )  

VANCOUVER 1 23 . 37 678. 00 I B5 . 00 30. 00 1 , 276. 00 7 , 023 . 00 

Plant (2 )  ALCOA U I  
WENATCHEE 229. 95 1 , 368 . 0 0  495. 00 40 1 . 00 2 , 737 . 00 NA 

P l ant (3 )  COLUMB IA 

FALLS 159 . 5 1  B37 . 00 456 . 00 b25. 00 1 , B50 . oo  NA 

P l ant ( 4 )  I NTALCO 29 1 .  27 620 . 00 1 17 . 00 9 . 00 5 ,OB2. 00 37 , 205 . 00 

P l ant ( 5 l  KAISER 

MEAD 232 . 1 4  1 , 54 4 . 00 685. 00 NA 404 . 00 24, 132. 00 

Pl ant {b i  KAI SER 

TACOMA 79. 57 600 . 00 1 58. 00 36. 00 1 , 94 1 . 00 1 1 , 33 b . 00 

Plant  m COMMONWEALTH 1 75 . 93 595 . 00 I b l . 00 NA 633. 00 NA 

PI ant (B l  MARTIN-

MARIETTA 9 1 .  25 435 . 00 102.00 NA 503 . 00 15 , 92b.00 

P l ant (91 REYNOLDS 
LONGVIEW 209. B8 1 , 575 . 00 2b3. 00 NA NA NA 

P l ant ( 10 )  REVNOLDS l e I  

TROUTDALE 1 29 . 94 877 . 00 lb2. 00 NA 2 , 799. 00 1 2 , 822. 00 

--------------------------------------------------- ----------------------------------------------------------------

TOTAL: 1 , 122. BO 9 , 1 29 . 00 2 , 784. 00 1 , 10 1 . 00 1 7 , 225. 00 1 08 , 444 . 00 

Sour ce: Dec i s i on Ana l ysis  Model (DAI'I I : Tab l e  4 ,  3 / 1 9/86. 

11 Emi ss i on l evel s  assule p l ants operate at ful l capac i t y  f or the ent i r e  year . 
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PLANT 

NUMBEP 

TABLE: 4 

NO ACT l ON : ESW1ATEV ATMQSPHERIC EMISS IONS IN TONS PER YEAR, BY PLANT 

PLANT 

NAIIE 

1 987- 1 9 9 1  . 
ALUM INUM PRICE=f . 70 

:FT I ON :) 

( B )  

PLANT ! !  
(C i  

PRODUCT ION PARTI CULATES FLUOR i DES HYDROCARB�N5 

(F i 

Sux co 

- ------------------------------------- -- --- - --------------- ---------- -- - ------------- -- -- ----------- ---------------
Pl ant ( 1 )  

Pl ant ( ? l  � ,  

P l ant  ( 3 )  

Plartt ( 4 ;  

Pl ar,t { S ;  

Pl ant { 6 ;  

Pl ant I � l  \ I ,  

Pl ant ( B l  

P l a n t  (9 )  

P l ant  ( 1 1) )  

ALCOA 
VANCOUVER 

A�COA 
WENATCHEE 

COLUMB I A  

�AL' � . .  Lb 

iNTALCO 

KAISER 
�EAD 

KA ISER 
TACOMA 

COMMONWEALTH 

MARWl-
MAR IETTA 

REYNOLDS 

LONGV I EW 

REYNOLr': 

TROUTDALE 

64 , 60 

1 1 1'  I ?  .1 , ,-, . 01) 

1 38 . 80 

245 . 40 

1 25 , 80 

55. 4:; 

1 1 7 . 20 

69 . 4') 

1 5 5 . 40 

C" ,".;'\ .Jt . ... !, 

355 97 1 6  �68 r L 7 7  ·.' , U t  ,. 

676 245 1 98 1 , 352 0 

728 397  544  l , b l 0  :) 

c .... :1"') ,u. �  0 0  I I  8 4 , 2B2 3 1 , 346 

837 3 7 1  () 2 1 9 1 3 , 077 

4 1 8  1 1 0  "c: 1 , 35 1  7 , 893 .. � 

l O t.  v i \.( 1 07 i) 422 0 

n l  ,I 'd  0 383 i ": � 1 .., .,J • .J .. L::' , ... ... . 

1 , 166 1 95 I) i) r; 
',;' 

378 n i) 1 , 206 5 , 526 

--_._- ----------------- ------ - - - - - - - - - - - - - - - - - - - --------------- - - - - --- -------- ---------------------- - - - - - - - ---------
TOTAL : 1 , 1 42 5 , 807 

- -- -_ . . _ - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

So�rce: Dec i s i on A�al ysi s Model l OAM I : Tab l 2  . ,  3/1 9/86.  

1 , 767 

(-3 

70(; j / '.l  1 1 , 4 9.3 Ii � -r'j i 'OJ • '�' • .i i. 



TABLE: 5 

NO ACT I ON:  EST I I'IATED ATMOSPHERI C  E�ISSIONS I N  TeNS PER YEAR , BY PLANT 

1 992-1996 

ALUI'IINUI'I PR I CE=t. l0 
OPT I ON I) 

iii)  (B )  ( r l  
"' ,  (l) )  ( E )  (F l  

PLANT 

PLANT PLANT PRODUCTION PART i CULiI TES FLUOR I DES HYDROCARBONS SO� CO 

NUMBER NAI'IE ( TAFIDAV )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pl ant ( 1 )  ALCOA 

VANCOUVER 67 . 20 369 1 0 1  1 6  695 3 , 825 

P l ant (2)  ALCOA 

WENATCHEE 104 . 20 620 224 1 82 1 , 240 0 

Pl ant (3 )  COLUI'IB IA  
FALLS 127 . 00 6b6 363 498 1 , 473 0 

P l ant ( 4 )  I NTALCO 235 . 80 502 95 7 4 , 1 1 4 30, 1 20 

P l ant ( 5 )  KAI SER 
I'IEAD 129. 80 B63 383 0 226 13, 493 

Plant ( 6 )  KiHSER 
TACOI'IA 53. 60 404 1 06 24 1 � .�., 7 , 636 , ...,V I  

Pl ant m COPIMONWEALTH 1 10 . 40 1 ';' � 
101 0 397 0 'J 

P l ant  (8 )  I'IIIRT I N-

P1ARIETTA 64 . 80 3t}':l 72 I) 357 1 1 , 3 1 0  

Pl ant ( 9 )  REYNOLDS 
LON6V IEW 149 . 60 1 , 123 1 87 I) 0 I) 

Plant ( 10 )  REYNOLDS 
TROUTDALE 51 . 60 348 64 0 1 , 1 1 2  5 , 092 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TOTAL: 1 , 094 5 , 578 l , 69S 727 1 0 , 922 7 1 , 476  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------------- - - - - - -

Source: Dec i si on Anal ysis  Model (Drll'l) : Tab l e  4, 3i19 !Sb. 
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TABLE: 6 

NO ACT I ON: EST IMATED ATMOSPHERIC  EMISS IONS I N  TONS PER YEAR, BY PLANT 

1 997-2000 
ALU� I NUH PRICE=$. 70 

OPT ION 0 

(A i  (B )  (C l  ( O J  i E )  (F )  
PLANT 

PLANT PLANT PRODUC T I ON PART I CULATES FLUOR I DES HYDROCARBONS SOx CO 

NUMBER NAI'IE ( TAP/DAy) 
----------------------------------------------------------- --------------------------------- -----------------------

P l an t  ( u  ALCOA 
VANCOUVER 67 , 25 370 1 0 1  1 6  696 3 , 828 

P l an t  ( 2 )  ALCOA 
WENATCHEE 1 07 , 50 640 231 187 1 , 280 0 

P l ant  ( 3 )  COLUMB I A  
FALLS 132, 00 693 377 517  1 , 53 1  0 

P l ant  (4 1  I NTALCO 235, 75 502 95 7 4 , 1 1 3  30 , 1 1 3 

P l an t  (5 )  KA ISER 
!'lEAD 1 2B , 5Q B55 379 0 224 1 3 , 358 

P l an t  (6)  KA I SER 
TACOM 55, 50 4 1 B  1 10 25 1 , 354 7 , 907 

P l ant  ( 7 )  CO"I'IONWEAlTH 1 1 3 , 00 382 1 03 0 407 0 

Pl a.nt I B I  MARTIN-
!'\AR I ETTA 65, 25 3 1 1  73 0 360 1 1 , 388 

P l an t  (9 )  REYNOLDS 
LONGVIEW 1 55, 00 1 , 1 63 1 94 0 0 0 

P l ant ( 1 0 )  REYNOLDS 
TROUTDALE 50, 75 343 63 0 1 , 093 5 , OOB 

--- -------------------- ---------------------------------------------------------- ----------------------------------

TOTAL : 1 , 1 1 1  5 , 676 l , 72B 753 1 1 , 056 7 1 , b03 

Source: Dec i si on Anal ysi s  Model ( DAI'II : Tab l e  4, 3 / 1 9/86,  
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TABLE: 4 

NO ACTION: ESTIMATED ATMOSPHERIC EMISSIONS IN TONS PER YEAR , BY PLANT 

1 987- 1991 

ALUMINUM PRICE=$ . 65 
OPT I ON 0 

( A i  ( B l  ( C )  ( 0 )  (E l  iF )  
PLANT 1 /  

. .  

PLANT PLANT PRODUCTION PARTICULATES FLUORIDES HYDROCARBONS SOx CO 
NUMBER NAME nAP/YR) 

--------------------- -------- ---------------------------------------- -------------------------- - - - - - - - - - - - - - - - - - - - -

Plant ( 1 )  ALCOA 
VANCOUVER 38, 20 2 1 0  57 9 395 2 , 175  

Pl ant (2 )  ALCOA 
WENATCHEE 76 . 20 453 164 133 907 1\ v 

P l ant ( 3 )  COLUMB IA  
FALLS 92 . 40 485 264 362 1 , 072 0 

Pl ant  (4 )  I NTAlCO 2 1 9 . 40 467 88 7 3 , 828 28, 025 

Plant  (5 )  KA I SER 

MEAD 74 . 20 494 2 1 9  0 129 - 7 1 1'  I , t· " '} 

P l ant ( 6 )  KAISER 
TACOMA 33. 60 253 67 1 5  820 4 , 787 

Plan t  (7 )  COMMONNEALTH 78 . 00 264 71 0 281 0 

P lan t  ( 8 1  MART IN-
I'IAR i ETTA 44 . 80 2 14  50 0 247 7 , 3 1 9  

P l an t  ( 9 1  REYNOLDS 
LONGVIEW 93. 80 704 1 1 8  0 0 0 

Pl ant ( 1 0 i  REYNOLDS 

TROUTDALE 28. 00 189 35 0 603 2 , 763 

- - - - - - - - - ------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------------------------------------- - - - - - - - - - - - - - ----

TOTAL : 779 3 , 732 1 , 1 33 526 8 , 28 1  53 , 282 

Source: Dec i s i on Anal ysi s  Model ( DAM ) : Tab l E!  4, 03/ 1 9/86. 
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TABLE: 5 

NO ACT I ON: EST I MATED ATMOSPHERIC EMISSI ONS IN TONS PER YEAR , BY PLANT 

1 992-1 996 
ALU�INUM PRICE=$. 65 

OPT I ON 0 

(A )  ( B )  Ie )  (O !  (E )  iF )  

PLANT 

PLANT PLANT PRODUCT I ON PART I CULATES FLUOR I DES HYDROCARBONS SOx CO 

NUI'IBER NAI1E I TAP IDAYl 

---------------------- ------------- ----------------------------------------- ---------------------------------------

Pl ant ( 1 1  ALCOA 

VANCOUVER 32. 00 17b  48  8 331 1 , 822 

P l  ant (2)  ALCOA 

WENATCHEE 74. 60 444 161  130 8B8 0 

P l ant  (3)  COLUMB IA 
FALLS 93. 20 489 2bb 365 1 , OB l  0 

P l ant ( 4 )  I NTALCa 204 . 00 434 82 b 3 , 559 26, 058 

Plant (5 )  KAI SER 

I'IEAD 63. 00 419 1 8b 0 1 1 0  b , 549 

PI ant ( 6 )  KAISER 
TAeOIlA 36 . 20 273 7'1 . ..  16  883 5 , 157 

Pl ant (7J  COI'IMDNWEALTH 73. 60 249 67 0 2b5 0 

P l ant  (8 l  MARTIN-
!'\ARIETTA 45. 40 2 16  5 1  0 250 7 , 924 

Pl ant (9 )  REYNOLDS 
LONGVIEW 10 1 . 00 758 1 27 0 I) 0 

Pl ant ( 1 0 )  REYNOLDS 
TROUTDALE 24 . 00 162 30 0 5 1 7  2 , 3bB 

- - ----------------------------- -------------------------------------------------------- ----------------------------

TOTAL: 747 3 , 620 1 , OB9 52b 7 , 884 49 , B79 

Source: Dec i s i on Anal ysi s Model lOAM ) :  Tab l e  4, 03/19/86. 
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TABLE: 6 

NO ACT I ON: EST I MAiEr AT�OSPHERIC EMISSIONS IN TONS PER YEAR , BY PLANT 

1 997-2000 

ALU/IINU/l PRICE=S . 65 
aPT I ON 0 

( A )  ( B i  ( e )  ( O i  I E )  ( F )  
PLANT 

PLANT PLANT PRODUCTION PART I CULATES FLUOR I DES HYDROCARBONS SOx CO 
�iU�BER NAIIE (TAP IDAY )  

--... -------------------------------------------------------- ----------------------------------------- ----- ----------
P l an t  ( 1 )  ALCOA 

VANCOUVER 27. 00 1 48 40 7 279 ' c;�� l , wo} ! 

Pl ant (2 )  ALCOA 
WENATCHEE 7 4 . 75 445 1 6 1 130 890 ,) 

v 

P l an t  ( 3 1  COLUIIB I A  
FALLS 90. 25 474 258 354 1 , 047 :) 

Plant  ( 4 1  I NTALCO 207 . 25 441  83 L 3 , 6 1 6  26 , 473 " 

F! ant (51 KAISER 
MEAD 53. 25 354 157 0 93 5 , 536 

P l an t  (6 )  KAISER 
TACOIIA 36 . 25 273 72 16  884 5 , 1 64 

P l an t  m CO""ONWEALTH 7 1 .  75 243 66 0 258 0 

Pl ant (8 l  I'1ARTIN-
IIAR I ETTA 44. 75 2 13 50 0 247 7 , 810 

Pl ant  ( 9 1  REYNOLDS 
LONGV I EW 1 00. 00 750 1 25 0 0 I) 

P l an t  ( 1 0 1  REYNOLDS
" 

TROUTDALE IB . 25 1 23 23 0 393 1 . 80 1  

---------------------- ---------------------------------- - ----- --------- - ---------------------- ------- ------ - -------

TOTAL: 724 3 , 465 1 , 036 5 1 3  7 , 707 48 , 32 1  

Source:  Dec i s i on Analys is  lIodel f OAII) : Tab l e  4 ,  03/ 1 9/ 86 .  
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APPENDIX D 

ESTIMATED WATER POLLUTION 
DISCHARGES BY PLANT 

This appendix cons ists  of tabulat ions of e s t imated aluminum sme l ter  water 
pol lutant discharges for  the three per iods FY 1 987-1 99 1 , FY 1 992-1 996 , and 
FY 199 7-2000 , and at the two long-run aluminum prices ( 6 5 i / 1b . and 70i / 1b . )  
for which s tudies for the Final EIS  were made . These were computed by 
mul t iplying the values from Tab le 4 . 1  of Appendix A (which shows annual water 
pol l utant discharges for  each sme l ter when operated at capac i t y )  by the 
average produc tion capac i ty factor ( i . e . , annual aluminum produc t ion d ivided 
by the maximum annual aluminum produc t ion capab i l i ty of the sme l t e r )  computed 
for the respect ive periods from the Decis ion Analys is Model resul ts . 
Tab l e  4 . 1  o f  Appendix A is  also reproduced in this appendix.  The inherent 
assumpt ion in this series of  calculations is  that discharges are proport ional 
to aluminum produc t ion . Whi l e  this may not be prec isely true , it is  a 
reasonable  approximation for this E I S . This appendix shows the resul ts o f  
these calculations only for  the n o  act ion a l ternat ive at the two l ong-run 
aluminum prices . Tables l ike those in this appendix could have been prepared 
for the other options and comb inat ions , but s ince the two d i fferent aluminum 
prices result  in subs tant ial differences in aluminum sme l ter operat ions , and 
the price effects  are greater than what occurs among options , the resul ts at 
the two aluminum prices approximate the po tential range o f  annual d ischarges 
that would be expec ted from BPA ' s  actions . 
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PLiiNi 
NUMBER 

TABLE : 3 

ESTI MATED WATER POLLUT ION DISCHARGES IN TONS PER YEAR , BY PLANT 1 /  

( Reproduc t i on of E I S ,  Tab l e 4. 1 i  

OPT I ON 0 

(A )  i S I  (e )  
PLA�T WATER I b )  

PLANT CAPAC ITY (a )  D I SCHARGE FLUORIDES RECE I V I NG 
NAME l TAP (I)OO)  ! YR l  ( mi l l i on gal /yr ) ( tons/yr ) WATER 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P l ant ( 1 )  ALCOA ( d l  
VANCOUVER 1 23 . 37 1 , 752. 00 1 3 . 16  COLUMB IA  R IVER 

Plant (2 )  ALCOA ( f ) 
WENATCHEE 229 . 95 3 , 32 1 .  50 74 . 84 COLUI'IBIA R I VER 

P l ant  ( 3 )  COLUMB I A  
FALLS 1 59 . 5 1 1 , 7 1 5 . 50 1 2 . 89 ONS I TE PONDS 

Plant ( 4 )  INTALCO 29 1 .  27 2 , 226. 50 47.38 STRAI TS OF GEORGIA  

P l ant (5)  KA ISER 

MEAD 232. 1 4  1 , 24 1 . 00 1 1 9 . 1 1  PEONE CREEK 

P l ant ( 6 )  KAISER 

TACOMA 79. 57 255 . 50 5 . 33 HYLEBOS wATERWAY 

Pl ant (n COMMONWEALTH 175 . 93 3 , 24B . 50 1 22 . 00 COLUMB I A  R I VER 

P l ant (B)  MAR T l N-

I'!;iR I ETTA 9 1 . 25 912 . 50 60. 92 COLUMBIA  �:I V£R 

Pl ant ( 9 )  REYNOLDS 
LONGiiIEW 209, BB 3 , 32 1 . 50 166. 32 COLUMBIA R I VER 

Pl ant ( I f, \  . ... V t  REYNOLDS I e )  

TROUiDALE 1 29 . 94 584 . 00 63 . 36 CDLUI1BIA R I VER 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TOTAL: 1 , 722. 80 1 8 , 57B. 50 685 . 3 1  

Source: Dec i s ion Anal ysi s Model ( DAI'I) : Tab l e  4 ,  3/ 1 9/66.  

1/  Pol l u t i on l evel s assume p l ants operate at ful l capac i t y  for the ent i re year . 
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TABLE: 4 

NO ACTION: EST IMATED WATER POLLUTION DISCHARGES IN TONS PER YEAR, BY PLANT 

1987-1991 

ALUMI NUM PRICE=t . 70 

OPTION 0 

( A )  ( B )  ( C )  

PLAtH WATER 

PLANT PLANT PRODUCTION DISCHARGE FLUORIDES RECEIVING 

NUMBER NAME l TAPfYR ) (Ii I I  i on gal /yr ) ( tons/yr )  WATER 

- - - - - - - - - - - - - - - -------------------------------- - - - - - - - - - - - - --------------------------------

Plant ( l )  ALCOA 

VANCOUVER 64. 60 9 1 7  7 COLUMBI A  R I VER 

Pl ant I ''H  ALCOA ' . .:,. { 

WENATCHEE 1 1 3 . 60 1 , 641 37 COLUPlB IA  R IVER 

P l ant ( 3 J  COLUMB IA 

FALLS 138. 80 1 , 493 1 1  ONSITE PONDS 

Pl ant ( 4 )  INTALCO 245 . 40 1 , 876 40 STRA ITS OF GEORGIA 

P l ant (51  KAI SER 

MEAD 125. 90 673 65 PEONE CREEK 

P l ant  ( 6 )  KA I SER 

TACOMA 55. 40 178 4 HVLEBOS WATERWAY 

P l ant  ( 7 )  COMMONWEALTH 1 1 7 . 20 2 , 1 64 8 1  COLUMBIA RIVER 

P l ant (8) MRT IN-

MR I ETTA 69. 40 ,�94 46 COLUMBIA RIVER 

PI  a.nt 19 1  REYNOLDS 

LONGVIEW 1 55 . 40 2 , 459 1 23 COLUMBIA R I VER 

Pl ant ( 1 0 )  REYNOLnS 

fROUTDALE 56 . 00 252 27 COLUMBIA RIVER 

TOTAL: 1 , 1 42 1 2 , 346 441 

Source:  DEc i s i on Anal ysi s Model I DAI'l ) : Tab l e  4 ,  31 1 9/86. 
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TABLE: 5 

NO ACT I ON:  EST I �ATEv WATER POLLUi ION D ISCHARGES IN TONS PER YEAR,  BY PLANT 

1 992-1 996 

ALU� INUI'! PRICE=f.. 70 

OPT ION 0 

( A l  1 B )  re l  
PLANT WATER 

PLHNT PLANT PRGDUCT I ON DI SCHARGE FLUORI UES RECEIVING 
NUMBER 'jA�E (TAP IDAY!  (!li l l i an qal lyr ) {tons /yr l WATER 

- --- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - - ----------- - - - - - - ----------

P l an t  ( l l  ALCOA 
VANCOUVER 67 . 20 954 7 COLUMB IA  R I VER 

P l ant ( 2 )  ALCOA 
WENATCHEE 1 04 . 20 1 , 505 34  COLUMB I A  R I VER 

Plant  (3 )  COLU�B IA  
FALLS 1 27 . 00 1 , 366 1 0  ONS I T£ PONDS 

P l ant  (4 )  I NTALCO 235 . 80 l , en 38 STRAiTS OF GEORGIA 

P l ant (51  KAI SER 
MEAD 1 2 9 . BO 694 67 PEOHE CREEK 

Pl ant (6)  KAI SER 
TACOMA 53. 60 172  4 HYLEBOS �AT£RWAY 

Plan t m COI1�ONWEALTH l l O. 40 2 , 039 �7 f I COLUMB IA  R I vER 

Plant (81  rtARTIN-
MAR IETTA 64. BO 648 43 COLUHBIA R ! VER 

Plant ( 9 )  REYNOLDS 
LONGVIEW 1 4 9 . 60 2 , 368 1 1 9  COLUMBIA R I VER 

Plant ( 10 )  REYNOLDS 
TROUTDALE 5 1 . 60 232 ,r 

... ,I COLUMBIA  R I VER  

TOTAL: 1 , 094 

Source: Dec i si on Ar, a l ysis  Model WAM i : Tab l e  4 , 311 9/86. 
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PL�'�T 
NAt'lE 

T4KE : t 

1 997-2(;00 
JL�MIhil" PRICE=S. 70 

OF l mJ :) 

��4N� WATER 
i f' \ 
. \.Ii 

f- ;mDGCT IGrJ D I SCHARGE FLUOR IDES 

I TAPiDAY) ( mi l l ion gal iyr ) ( tons/yr ) 
REC E I V ING 

wATER 
- - - - - - - - - - - - - - _. _ - - - - - - - - _ . _ - - - - -- - - - -- - - - - --- - - - - - -- - - - - - -- -- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - --
Plant  � 1 ) A�COA 

\lfHiCOUVER bi . 25 955 / COLUMB I A  R I VER 

P i a n t.  P '  � ,  ALCOA 
ilE'jATCHEE t el? 50 1 , 553 �s -.J w  COLUMB I A  R I VEr; 

Pl ant ('3 j  COLU"r I A  

F '\ � , " , ",/ ,) v; 1 , 42(; 1 1  ONS I i E  PON::S r"tL..L _' ;, '� ":" I  '1'. 

Pl a.nt ( 4 )  I ��TALCQ 23: , 75 1 , 802 38 STRA I TS OF BEORb r A  

P�ant I I; I  UH5EF� h i  J 

�c :\r, ' 1·�··'.J 1 : 8 . 5::: i. O "  U U I  66 F'EONE CREEl', 

Pla�t  : < \ [,A I SER '. U t  

:I\CDMA 55 . 50 1 7& 4 HYLEBDS wATERWAV 

Pl ant I � ' 
;. I � CQMI10NtiEALTfi ! 13.  :}O 2 � OB7 78 COLUMBiA  H iVH: 

P l ar.t ; 8 )  MAFi i I N-
"�RI ETTP. 65. 25 653 44 :OLUI'1BIA  R I vE" 

P l a� t  ( 9 )  HEINDL :'5 
LONG V I EW 1 �5 ,  ;)0 2 , 453 j 'n CGLUi'lBIH  F ! VE�' ! ... . .J 

P :  3.f1t '� 1 0)  RE\{ND��;S 

Ti;(JUTOALE C:{( 7� 22B �c :OLUMBIA F :I' JER ..1 ·J l . ,J �.J 

- -- -- - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - _  .. _ - - - - - - - -

�OTAL : 

- - - - - - - - - - - - - - - - - - - _ .. - - - - - - - - - - -- - - - - -- - -- - - - - - -- - - -----
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TABLE: 4 

NO ACT I ON: EST I KATED WATER POLLUTION D i SCHARGES I N  TONS PER YEAR ! BY PLANT 

1 987- 1 991 
ALUM I NUM PR ICE=$ . 6� 

OPTION 0 

( A I  (B )  I C )  
PL.ANT WATER 

PLANT FLANT PRODUCTION DiSCHARGE FLUORIDES RECE I V ING 
�iUMBER HAi'lE ( TAP fYR) (mi l l i on gai lyr)  t tonsiyr l  WATER 

- - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ - - - - - - - - -- - - - - - - - - - -

P l ant  ( 1 )  ALCOA 
VANCOUVER 38. 20 542 4 COLUMB I A  R I VER 

P l ant (21  ALCOA 
WENATCHEE 76 . 20 1 , 1 0 1  25 COLUMB I A  R I VER 

P l ant  ( 7 '  " I  COLUIIB I A  
FALLS 92 . 40 994 7 ONS lTE PONDS 

P l ant ( 4 )  I NTALCO 2 1 9. 40 1 , 677 36 STRA i TS OF GEORGIA 

P l an t  I S )  KA I SER 
!'lEAD 74. 20 397 38 PEONE CREEK 

Pl ant (6)  KAi SER 
TACOMA 33. 60 1 08 ') HYLEBOS WATERWAY '" 

P l ant ( 7 )  CC�PlONWEALTH 78. 00 1 , 440 54 COLUMBIA  R I VER 

P l an t  iB )  i'lART IN-
MARI ETTA 44 . 80 448 30 COLUMB I A  R I VER 

P l an t  ( 9 )  REYNOLDS 
LOtJGV IEW 93 . BO 1 , 484 74 COLUMBIA R I VER 

P l ant ( 1 0 i  REYNOLDS 
TROUTDALE 28. 00 126 1 4  COLUMB I A  R I VER 

TOTAL : 779 284 

SDurce: De� i s ion An a l ys i s  l10del ( DAII ) ; Tab l e  4, ')3 / 1 9/86. 
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PLANT 
NUMBEF� 

Plant ! <I \  '. l l  

P l a.nt I 'l l  ' ''- i  

Pl ant ( 3 )  

P l ant (4)  

Plant ( 5 1  

P l ant ( 6 :  

P l ant m 

Pl ant (8 )  

Plant ( 9 )  

P l ant 1 . .  ·· \ d l) i  

TOTAL: 

TABLE: 5 

NO ACT I ON:  EST I MATED WATER POL LUT I ON D ISCHARGES IN TONS PER YEAR , BY PLANT 

PLANT 
NAME 

ALCO� 
vMiCOUVER 

ALCOA 

WENATCHEE 

COLUMB IA  

FALLS 

INTfiLCQ 

KA I SER 
I1EAO 

KA I SER 
TAeGM 

C�MI10NWEALTH 

!';ART 1N-

MR IETTA 

REYNOLilS 

LONGVIEW 

W;'NOLDS 

TF;OUTDALE 

1 992- 1996 

ALU"INUM PR ICE=$. 65 
OPT I ON I) 

FLANT WATER 
(C )  

PRODUCT I ON DISCHARGE FLUOR I DES 

( TAP/DAY) ( li l l i an gal lyr ) ( tons/yr l  

32. 00 454 

74 . W  1 , 078 

93 . 20 1 , 002 

204 . 00 1 , 559 

63 . 00 337 

36. 20 1 1 6  

73. 60 1 , 359 

45 . 40 454 

1 0 1 . 00 1 , 598 

2 4 . 0C' l OB 

,. 
.J 

24 

3 

,.,. oJ . .,) 

�" 
'J� 

2 

51 

':! i"i ·J V 

80 

j � ... 

747 8 , 066 276 

RECE I V I NG 
WATER 

COLUI1BIA R IVER 

COLUI1BIA  R IVER 

ONS  ITE PONDS 

STRAITS OF GEOR6 I A  

PE�NE CREEK 

HYLEBOS WATERWAY 

COLUI1B IA  RI VER 

COLUMBIA  RIVER 

COLUMB I A  R I VER 

COLUIIBI A  RIVER 

Source:  Dec i si on Anal ysi :; !'Iadel i DAM ) : Tab l e  4 , 03 / 1 9/86. 
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TABLE: 6 

NO ACT I m� :  EST I MTED WATER PO�LlJTiON D I SCHARGES IN TONS PER YEAR , BY PLANT 

PLAt\T PLANT 

NAnE 

( A )  

�LHt'ii 

1 997-2000 

ALUM INU� PR I CE=$ . 65 

OPT I ON 0 

WATEH 
(e l  

PRODUCTION D I SCHARGE FLUOR IDES 

! TAP/DAY ) { mi l l i on gal lyr ) ( tons/yr l 

RECE I V I NG 
WATER 

- - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Plant ( l )  ALCOA 

VANCOUVER 27. 00 383 "/ COLU�BIA R I VER .J 

Pl ant ( 2 )  ALCOA 
WENATCHEE 74 . 75 1 , 080 24 COLU�BIA RIVER 

P l ant / � '  \ .:, ;  CCLU!'IB I A  

FALLS 90. 25 971  7 mlS I TE PONDS 

P l ant  ( 4 )  INTALCO 207 . 25 1 , 584 34 STRAI TS OF GEORG I A  

Pl int  ( 5 )  rAISER 

l'IEAD 53. 25 295 ')7 L .· PEOHE CREEK 

Pl an t ( 6 )  KA ISER 

TACOMA 36. 25 1 1 �  2 HYLEBOS WATERWAY 

Pl ant m CO�MONWEA�TH 7 1 .  75 1 , .),;:5 50 COLUMBiA  R I VER 

Plant  (8 )  MARTH/-

MAR I ETTA 44 , 75 448 30 COLUMBIA RIvER 

Pl ant ( 9 i  REYNOL�IS 

LON6V I EW 1 00 , 00 1 , 583 79 COLUMBIA  R I VER 

P l ant ( 1 0 )  REYNOLDS 

TROUTDALE 1 8 . 25 82 9 COLUMBIA  R I VER 

TOTAL: 724 7 , 856 2bt. 

Source.; Dec i si on Ai1a ; 'fs� ; Made! { DAM : : Tab l e 4, i).3 / 1 9iB6. 
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APPENDIX E 

DIFFERENCES IN GENERATION IMPACTS 
AMONG OPTIONS 

This appendix shows changes ,  for the various options and comb inat ions analyzed 
in the f inal E I S , in environmental impacts resul ting from changes in operat ion 
o f  coal-f ired , nuc lear , and combus t ion turb ine generat ing resources . These 
impac ts are presented for  the two alternate l ong-run aluminum prices used in 
the s tudies for the f inal E I S . Lines 33 through 37 of  the tab les show the 
maximum, minimum ,  and average d i f ferences in annual energy produced by each of  
the three types of  resources between the particular a l te rnat ive or  combinat ion 
indicated at the head of  the column and the no ac t ion a l ternat ive at the same 
aluminum price . These differences were computed f rom values for  the amount o f  
energy produced b y  year b y  a l l  regional resources o f  a given type f rom the 
Decis ion Analys is  Model . To obtain the values in l ines 1 through 34 of  the 
tables , the average difference in energy produc tion ( from l ine 36 ) was 
mul tipl ied by impac t coe f f ic ients f rom the Energy Techno logy Charac terizat ions 
Handbook , March 1 98 3 .  

The impacts in the tab les represent those expec ted f rom typical plants o f  the 
types shown . To addres s impac ts  of  changes  in operat ion o f  spec i f ic regional 
coal-f ired , nuc lear , and combus t ion turb ine res ources was cons idered beyond 
the scope of the Final E I S  and no t pert inent to a decis ion to implement one o r  
more of  the opt ions under cons iderat ion . 

Impac ts on the reg ion ' s  hydroelec tric resources are discussed in sec t ion 4 . 2 . 2  
in the main body o f  the Final E I S . 

E-1 



;;j £I)fSb EN'il RG!'iMENff1L I MPAl.1 S OF D I FFERENCE BEt WEEN Rf.i!E BASE AND VARIABLE RATE OPT IONS 

DS I Dpt l on s  stud y :  documen t at i on f o r  draft  E I S  
=========== 

1 .  VARI ABLE t A l u;l num pr i ce=$ . b5/ f l  
---- ------------------
L i n e  

No. 

4 

5 

b 

7 

8 

1 0  

I I  

1 4 
1 5  

1 6  

I i  
1 8  
1 9  

L l  
22 

." I..J 
24 

25 

26 

1.! 
28 
29 

30 

3 1 
.12 

34 

J6 
�. I 

Mi ne S i t e  

Overburden Reloved I tons) 

Process Water Used l acre/ f t l  
Sol i d  Waste I tons l 
A i r  fiol ! utants  ( t ons l :  

Part l eu! ates 

501 
NOx 

Hy·orocarbons 

CO 
Other 

water Pol l utants  I t ons l  

ueat hs 

I n Jur i es 

Process SI te 

Proc ess Water Used lacre/ f t l  

Sol i d  Waste I tonsl 

Il l r  Pol l utants  ,tons: : 

Par t i c u l ates 

S02 

:Wx 

flYdrOcartJons 

CO 
F l our l d e  

Water Pol l utants i t ons!  

&enerat t nq S i t e  

Process Water Used l ac r e/ f t l  

Sol i d  Waste ltons}  

Ai r Pol l utants l t ons}  

Par t !  cuI ates 

S02 

NOx 
Hyd rocarbons 

CO 
C02 
Ot her 

Water Pol l utant s ( t onsl  

Deaths 

i n jur i es 

�verage AMW d i t i erence 21 
Max i mum AMW d i f f er ence 31 
M i n i mul AMW d i f f er ence 41  

uPT i ON 1 :  

Ii 
Coal 

,,- - 1 --.;/ ) .  t 

-4 . 9 1  

-54 . 00 
-::: . 1 7 
-5. 39 
- I .  b� 

-0 . 9 1 

-v . li 7 

- 1 (10. 92 

- 1 0657 .  n 

- 1 22 . 19 
-t.36 . 34 
- 1 92 . 84 

- 7 . 20 
-2l1 . 89 

-7(.'1 48 
- 'j . I v  

. ll!J 
-l· . 04 

REVENUE 

B 
Hue !  ear 

c 
C 1  

OP T I ON 2:  SPA PROPOSAL 

Coal 

E 

Nucl ear (,1 

OPT roN 3 :  LOAu 
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I I  fo cal c u l ate:  Envi r o�mental i mpac t per one kHW gener at i on . mUl t i p l i ed by average annual AMW d i f f erence bet ween 

rate base and o p t i on \ see l i ne  35) , Sour ces : l echnol oQ l cal Charac ter i z at i on s :  Envi ronlental  I n f or mat i on Handbook , 3/83;  DAM. 

2! The averaqe annual d : f f erence In HMW between rate b ase and each opt i on l over per I od 1 98 7  through 2000} . 

3/ l ne max i lum annual d l f f e�ence i n  AMW bet ween rate case and each opt i on ( 1 987-20001 . 
4/ fhe Ill n i lum annual d i f t erer; � e  : n  AKW between rate base and each opt i on ( 1 987-20(0 ) . 
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D5I Opt I on s  s t ljv : 

documen t a t : on for  d r d t t  E I S  

= = = = = = = = = = = =  
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Pilr t w . : l at e s  

SCi" 
NOx 
HVDrocaroc , ; s  

eli 
F l cu n d e  

�ater �ol l u t a n t s  I t on s l  
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ENVI RONMENTAL I I1PACTS O F  D I FFEREI�CE BETWEEN RATE BASE AND CON/liDO RA1E OP1 I ON: 
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-- ----- -- --- -- - - - - - - - - - - - - -- - --- -- - - -- ---- - - - -- - --- - -- - -------------------------_. 
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j l  !D  [ a l c � l i t e :  En_ l r onmen t a i  i mp a c t  p�r or e HMW Q�ne( at l o� ,  �uj t l p j l e� b v  �vera Q �  ann3a! AMW d l � t er �nce b!t �een 

r a t �  b ase and o p t I on ( see l i �e 35, . SGur ces:  Technol c Q l c a l  Charac t er i st i cs :  EnVi ronmen t a l  I n f orma t I on Handboc� . p , a l ;  J�N! 
21 I ne iYer aqe 6nnual d l f t er ence  I n  HMW b e t �een rate D�se and each opt i on l over per : od 1 98 ;  t h r ough LUO� } . 
)/ [he ma�l �Uffi annual  d : f � ere�ce I n  A"� b e t ween r a t e  base and each cpt l on I l iB 7-2000 1 .  

4 1  The l i n l mum annual d l + f erence I n  AMW bet ween r at e bas! and each op t i on \ 1 �B) -2��0 : . 
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D5I  Opt i ons stud v :  

Joc ument at i on f or draft  E I S  
==============================2=== 

I I I .  Comb I n a t i on I Conf Hoa-Var l ab ! e l  
================================== 
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i i  l o  [ a l [ u l at�:  EnVI ronmen t a l  I mpact  per  one AMW oe��r a t i on , �uJ t l p l i ed b y  average annual  AMW d I f ference between 

rate b a se aod Dpt l on isee l i nE 35 , .  Sources:  T pcnno l ogi c al Char a c t er i st I c s :  En vi ronmen t a l  I nf ormat i on Handbook . bIB ! ;  DAH) 
• .  T�e a � araQe annua l � l + . er erce In MMM Detween r ate base an � each opt I on l over per I od 1 98 7  t hrough 2000 1 . 
', ' it.e :1iai l!IUif; a n r' U i! l  d l t + e f E 1 C �  I �i tiMW between r ate base and each opt i on t 1 987 -2000 i . 

4j fhe I l n l D�� annual j l � t }r2n[e I �  RM� o et ween r a t e  base and each opt i on : 1 987-2000 1 . 
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I i  1 0  cal cul ate:  EnVi r onmental i mpact per  one AMW generat i on ,  mul t i p l i ed bv  average annual AMW d i f f erence between 

r ate  b a se and op t i on Isee l i ne 35i . Sources: T echnol og i c al Character i z ations: Envi ronmental I n f orlat l on HandbooK . 3i83; DAM. 
LI The average annual d i f f erence i n  AHW between rate base and each opt i on l over per i od 198 7  thr ough 20(0) . 

3/ The max i mum annual d i ffere"ce I n  MMW between rate base and each opt i on 1 1 987-20(0) .  

4; The mi n i mum annual d i f f er ence i n  �MW bet ween rate base and each opt i on 1 1 987-20(0) . 
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DS i Opt i on s  study: 

jocueentat i on f or draft E I S  
-- -------------------- --
I I .  Con/ Mod I A l u�lnu. pri ce=$ . 70/ 1 )  

============ 
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- - ------- - - -- - - - ------ - - ------ ---- - - ------- --
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1 ;  Te c a l c u l ate:  Envi ron.ental I mpact per one AMW gener at i on ,  mul t i p l i ed bv average annual AHW d i f f erence bet ween 

rate base and opt i on Isee l i ne 35) .  Sour ces : 1 echnol ogi cal Character i st i c s :  Environmental I n f ormat i on Handbook , 6/81 ; DAM, 
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APPENDIX F 

POWER RATES BY YEAR 

This appendix contains tables reproduced f rom the output of the Dec is ion 
Analys is Model which show the expec ted BPA who lesale power rates under the 
no act ion a l ternative and each o ther al ternative , proposal , o r  comb inat ion 
s tudied . These rates are shown for both long-run aluminum prices , 6 5 i / 1b . and 
70i/1b . ,  s tudied . The tab l es in this appendix show the resul ts  of  the model 
which performs its  analys is out to  FY 201 5 . However , for the purposes of this 
E I S , only resul ts through FY 2000 were used . ( See sec t ion 2 . 1  in the main 
body of the f inal E IS for an explanat ion of this cut-o f f  po int . )  
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"3 2 .  It 3 2 . 4  Z O . R  
1 4 . 0  3 4 . 0  2 1 . 3  
3 t • •  ;> 3 /  • •  2 2 1 . � 
� L. • �� 3 4 . II, 2 1 . 3  
3 ') . 3  3 f:. . )  7. 1 . 5  
H . 3  3 7 . 3 2 1 . 9  

3 7 . 2  3 7 . 2  2 2 . 0  

3 7 . 3  3 7 . 3  2 1 . 9  
� 0 . 0  3 R . O  V . 2  
3 9 . 0  y ) . o  2 2 . 5  
�� ? • 7 3 <) . 7  2 2 . �  
.5 9 .  > ;  3 9 . �  2 ? 7 
4 1 . F  4 () . �  ? ? 9 
It 1 .  I. 4 l . 4  n . t'!  
t.l .  7 4 1  • 7 2 2 . 7  
I. ? • h 4 )  • f, ? / .  ,) 
4 � . 1  4 ") . 1 2 ?  <} 

Long-run a l uminum 
price = 70¢ / l b . 

P U B L I C  P R I V A T E  

N O N  E X C H A N G E  "J O N  E X C H A N G E  

2 9 . 3  4 2 . 1  
2 8 . 8  4 1 . "  
2 6 . 0  3 9 . 6  

2 6 . 7  3 9 . 3  

2 7 . 4  4 0 . 0  

2 7 . 5 4 0 . 1  
2 7 . 6  4 1 . 0  
2 R . 0 4 1 . 5 
2 7 . 9  4 1 . 9  

2 7 . 9 4 2 . 9  

2 7 . Q 4 3 . 7  

2 8 . 3 4 4 . 7  

2 8 . 4  4 5 . 3  
2 8 . 6  4 " . 9  
2 8 . 8 4 fl . 7  
2 8 . 8 4 6 . 6 

2 8 . 9  4 6 . 9  
2 9 . 2 4 7�. 2 
2 9 . 5 4 7 . f:. 
2 9 . 6 4 7 . �  
2 9 . 6  4 7 . 8  

3 0 . () 4 8 . 2  

3 0 . 1 4 R . 7  

3 0 . 2  4 9 . 1 

3 0 . 1  4 R . 9 

3 0 . 3  4 9 . 0 

3 0. . 6  4 9 . 1  

3 0 . 1  4 9 . 3 

3 e . 'i  4 9 . '5  
3 0 . 7 4 ° . "2  

5 0  



1 9 - 1-1 ,A H - 8 6  1 8 : 1 9 
( lI S E 1 :  E I � 0 1 0 A :  v � �  � A T F  � L T E � N A T I V E S  P P O B A G I L T S T I C  R U N  'JD T l O N  3 V A R  R A T E  G A M t: :: 5 0  

L O A D  M A I N T 

Long-run a l uminum 
price = 70¢/ l b .  

T A B L E  1 �  

P O W E P  R A T E S  A Y  Y F A R  

O H L L S  P E R  K W H ) 

< E X P EC T E D  V A L U E S )  

'f l A P  P � I () R I T Y  ') 5 1  NEW F I R M S T A N D A R D  P U B L I C  P R I V A T E  
F I h M S T A N I) A R f)  R E S O U R C E  S U R P L U S  N () N F I R � N O N  E X C H A NG E  N O N  E XC H A N � E  

1 9 8 6  2 1 . 9  2 1 . 5 2 7  .. 2 2 7 . 2 2 1 . 8  2 9 . 8 4 2 . 0  
1 9 8 7  2 0 . 5  2 0 . 5 2 5 . 6  2 '> . 6  2 1 . 2  2 9 . 0  4 l . 5  1 9 8 8  1 7 . 2  1 9 . 5 2 0  • .1. 2 0 . 1  1 9 . 2  2 6 . 0 3 9 . 6  1 9 8 9  1 �  . 1. 1 � . 7  2 1 . 0  2 1 . 0 1 0 . I. 2 6 . 7 3 9 . 3  1 9 9 0  1 0 . 5 1 � . 4  2 2 . 6  2 2 . 6  2 0 . 0  2 7 . 4 4 0 . 0  
1 9 9 1  1 9 . 5  1 � . ?  ? 2 .  R 2 2 . R  2 1) . 0  2 7 . 5 4 0 . 1 

'T] 1 9 9 2  1 9 . 6 U � . 2 2 4 . 4  2 4 . 4  1 9 . 8  2 7 . 7 4 0 . 9  
I 1 9 9 3  2 0 . 1  1 � . 6  2 5 . 8  2 5 . 8  2 0 . 2  2 8 . 1 4 1 . 5  V1 

1 9 9 4  1 9 . 6 1 a . o  2 7 . 4  2 7 . 4  2 0 . 0  2 7 . 9  4 1 . 9  
1 9 0 5  1 9 . 4  1 ;� . I) 2 3 . 4  2 � . 4 2 0 . 2  2 7 . Q 4 2 . 9  
1 9 9 6  1 9 . �  1 7 . 7 2 9 . 0  2 9 . 0 2 0 . 2  2 8 . 1) 4 3 . 6  
1 9 9 7  1 <1 . 4  1 7 . �  3 1 . 1 3 t . 1  2 0 . 7 2 8 . 3 4 4 . 7  
1 9 9 3  1 9 . 5 1 7 . 9  3 2 . 1 3 ? . 1 2 0 . 9  2 8 . 4 4 5 . 3  
1 9 9 9  1 9 . 6  1 7 . 9  3 2 . R  3 2 . g 2 0 . 9  2 8 . 6 4 5 . 9  2 0 0 0  1 9 . 5  1 7 • .q 3 4 . 0 3 1. . 0  2 1 . 2  2 8 . 7 4 6 ..h 
2 0 0 1  1 () . � 1 7 .  (:- 3 4 . 0  3 4 . 0  2 1 . 2 2 8 . 7  4 6 . 6  2 0 C 2  1 0 . '1  1 7 . ?  3 5 . 2  3 5 . 2  2 1 . 4 2 8 . 9 4 6 . 9  
;> 0 0 3  1 Q . o  1 7 . q � 6 . 5  3 6 . 5  2 1 . 5 2 9 . 1 4 7 . 1  
2 0 0 4  1 9 . 9  1 R . 1  3 7 . 4  3 7 . 4 2 1 . 8  2 9 . 5 4 7 . 6  
2 0 0 5  1 '1 . 7  1 � . O  3 7 . 3 3 7 . 3  l 1 . 9  2 9 . 5  4 7 . 7  
2 0 0 6  1 ? � 1 � . 0  3 7 . 7  3 7 . 7  Z 2 . 0  2 9 . (;  4 7 . 9  2 0 (1 7  2 0 . 1  1 � . �  3 �� . ?  3 � . 2  2 2  . 1  3 0 . 0  4 R . 2  2 0 0 "  2 0 . 2  1 ,) • '� 3 9 . 1  3 9 . 1 2 2 . ') 3 0 . 1 4 ? . 7  Z O O }  2 0 . 0  1 -j .  ? 3 9 . 1<  3 ? �  2 ?  � 3 0 . 2  4 <> . 1 
? 0 1 0  1 ( ) . 9 1 '1 .  1 3 Q . 9 3 9 . 9  2 2 . 7  3 0 . 2  4 � . 9 
? 0 1  t 2 ') . 1  1 .-3 . ?  4 (1 . 6  4 0 . 6  2 ? � 3 0 . 3 4 9 . 0  2 0 1 "2 2 ;J . 4  1 " . 5  4 1 . f- 4 1 . �  2 3 . 0  3 0 . 6  4 9 . 1  ? (I 1 'j 1 () . ') t I . 7  4 ;' . il 4 ? 0 2 2 . 7  3 0 . 2  4 9 . 3  
2 u l 4 I ':,1 . 7  1 7 . q 4 7 . 7  4 2 . 7  2 2 . 9  3 0 . 5  4 /) . 5  I v l ') 1 ° . 9  l � . l  4 � . 1  4 3  .. 1 2 ?  ? 3 0 . 7  4 9 . 2 



1 9 - M A tI - 8 6  1 � :  5 0  

C A S E  1 :  E I S 0 2 0 A : C O N / M O �  A L T E R N A T I V E S  P R O b A b I L I S T I C  R U N  O P T I O N 1 s r D  R A T E  G A M E = 5 0  
W I  I N C E N  

& C / M = + 3 �L 

Long-run a l uminum 

T I\ B L E  1 �  price = 70¢/lb . 

P O W E R R A T E S  9Y Y E A R  

( M I L L S  P E R  K W H ) 

( E X P E CT E D  V �L UE S )  

Y E A R  P P I O R I T V D S I N E W F I R M S T A ND AR D  P U BL I C  P !H V A T F  
F I R M S T � N D " R D  R E S O U F? C E  SUq P L U S  NONF I R � N O N  E X C H A N G E  N O N  E )(C H A '� G E  

1 9 8 6  2 0 . 9 2 1 . 2  2 6 . 2  2 6 . 2 2 1 . 9 2 9 . 2 4 2 . 1  
1 9 8 7  2 0 . 3  2 0 . 4  2 5 . 4  2 5 . 4 2 1 . 2  2 8 . 8  4 1 . 5 
1 9 8 8  1 7 . 4 1 9 . 5  2 0 . 3  2 (') . 3  1 9 . 2  2 6 . 1  3 9 . 6  
1 9 � 9  1 � . 8  1 8 . 6  2 1 . 4 2 1 . 4 1 9 . 5  2 6 . 9 3 9 . 3  
1 9 9 0  1 9 . 9 1 8 . 4 2 3 . 0  2 � . 0  2 0 . 1 2 7 . 7 4 0 . 0  
1 9 9 1  1 9 . 9  1 � . � 2 3 . 2 2 ) . 2  2 0 . 1 2 7 . 7 4 0 . 1  
1 9 9 2  1 9 . 7 1 8 . 2 2 4 . 5  2 4 . 5 1 9 . 8  2 7 . 8  4 1 . 0  

"Xl 19 9 3  2 0 . 2  1'� . 6  2 5 . 8  2 5 . 8  2 0 . 2 2 B . 1 4 1 . 5  I 1 9 9 4  1 9 . 7 1 � .  0 2 7 . 3  2 7 . 3  2 0 . 0  2 8 . 0  4 1 . 9  Q'\ 
1 9 9 5  1 9 . 7 1 8 . 1  2 8 . 6  2 8 . 6  2 0 . 2  2 � . 1 4 2-. 9 
1 9 9 6  1 9 . 2  1 7 . 6  2 R . 9 2 R . 9  2 0 . 2 2 8 . 0  4 3 . 7  
1 9 9 7  1 9 . 5  1 7 . 9 3 0 . 9  3 /) . 9  2 0 . 6 2 8 . 3 4 4 . 6 
1 9 9 8  1 9 . 6  1 7 . 9 3 1 . 9  3 1 . 9  2 0 . �  2 8 . 5  4 5 . 3  
1 9 9 9  1 9 . 7 1 � . O 3 2 . 5  3 2 . 5  2 0 . R 2 8 . 7  4 5 . 9  
2 0 0 0  1 9 . 6  1 7 . 9 3 3 . 9  3 3 . 9  2 1 . 2  2 8 . 8 4 6 . 6  
2 0 0 1  1 9 . 4  1 7 . 6  3 4 . 0  3 4 . 0  2 1 . 2 2 8 . 7  4 fl , 5 
2 0 0 2 1 9 . 5 1 7 . 7  3 5 . 0  3 '1 . 0  2 1 . �  [8 . 8  4 6 . �  
2 0 0 3  1 9 . 5 1 7 . �  3 6 . 0 3 6 . 0  2 1 . 4 2 9 . 1 4 7 . 0  
2 0 0 lt 1 9 . 9  1 3 . 1  3 7 . 4  3 7 . 4 2 1 . R 2 9 . 5 4 7 . 6 
2 0 0 5  1 9 . 7 1 7 . ?  3 7 . 4  3 7 . 4 2 1 . 9  2 9 . S  4 7 . 11-
2 0 0 6  1 9 . 7 1 7 . 9  3 7 . 3  3 7 . 3  2 1 . 9  2 9 . 6 4 7 . 9  
Z O O 7  2 n . l  1 3 . � 3 � . O  3 � . 0 2 2 . 1  3 0 . 0  4 � . 2  2 0 0 8  2 0 . 1  1 � . 5 3 9 . 0  3 ° . 0  2 2 . C; 3 0 . 1 4 � . 7 2 0 0 9  2 0 . 0  1 � . ?  3 9 . �  3 !} . ?  2 2 . 8  3 0 . 2  4 9 . 1  
2 0 1 0  1 C) . 8  1 R . 0  3 9 . 7 3 Q . 7  2 ?  . 6  3 0 . 1 4 8 . 9  
2 0 1 1 2 0 . 0  1 R . :?  4 0 . 6  4 0 . 6  2 ? � 3 0 . 3  4 9 . 0 
2 0 1 ? 2 0 . 2  1 3 . 4  4 1 . ?  4 1 . 7  2 2 . 9 3 0 . 6 4 9 . 0  
2 0 1 3 1 C) . )  1 7 . 5  4 1 .  5 4 1 . 5 2 2  . 6  -3 0 . 1  4 Q . 3  
Z G I l. l ? fl 1 7 . 3 4 2 . '>  4 2 . ')  2 ?  � 3 0 . 4  4 9 . '5  2 0 1 5 l C) . R  1 7 . '7 4 3 . 0  4 � . 1)  2 ? � 3 0 . (,  4 9 . ?  



1 9 - r1 A  n - 8 6  l � : c; O  
C A S f  1 :  � l S 0 2 0 A : C O N / � Q n  A L T [ R N � T I V � �  P ; < O G " U I L t � T I C  R U N  ()P T I O N 2 STi) R H E  GA M E  :- 5 0  

W I  I N C E N  
� C/ M= + S ML 

Long-run a l uminum 

T A G L E  1 �  price = 70¢/ l b . 
P O W f R � A T [ S _ q y y e A R  

( M I L L S  P E R  K W H ) 
( � X P E C T � D  V A LUE S )  

Y E A �  P R  I O R  I T Y D 5 t  N U l F I R M S T A N D MW  P U B L I C P R I V A T E  F I R M  S T .\ N D A R D  f; E S O U R C E  S U Q P L U 5  NONF I RM Nor., E X C H A N G E  N O N  E X C rl A N G E  
1 9 8 6  i? O . 9  2 1 . 2 2 6 . 7 2 1:1 . 2 2 1 . 9  2 9 . 2 4 2 . 1  
1 9 b 7 2 0 . 3  2 0 . 4 2 5 . 4 2 5 . 4  2 1 . ?'  2 8 . 8  4 1 . 5 
1 9 8 0. 1 7 . 5  1 9 . 5  2 0 . 3  2 1) . �  1 9 . 2 2,6 . 2 3 9 . 6  
1 9 � 9  l R . R  l � . fl  2 1. 4  2 1 . 4  1 9 . 5 2 6 . 9 3 9 . 3 1 9 9 0  1 9 . 9  1 8 . 4 n . o  2 3 . 0  2 0 . 1  2 7 . 7 4 0 . 0  
1 9 9 1  1 9 . � 1 � .  3 2 � . ?  2 "� . 2  2 0 . 0  7 7 . 7  4 0 . 1 
1 9 9 2  1 1 . 7  1 � . 2  i? 4 . 4  2 '  • •  4 1 9 . 8  2 7 . 8 4 1 . 0  
1 9 9 3  2 /) . 3  1 R . ? 2 5 . 9  2 'i . 9  2 0 . 2  2 8 . 2  4 1 . 5  '"I] 1 9 9 4  1 9 . 7  1 3 . 1  2 7 . 3  2 7 . 3  2 0 . 0  2 8 . 0  4 1 . 9  I 1 9 9 5  1 9 . 7  1 8 . 1  2 � . 5 2 13 . '>  2 0 . 2  2 � . 1 4 2 . 9  ---.J 
1 9 9 6  1 9 . 2  1 7 .  (, ? '� .  9 2 � . 9  2 0 . 7  2 8 . 0  4 3 . 7  
1 9 9 7 1 9 . 5 1 7 . g  3 0 . 7  3 0 . 7 2 0 . 6  2 � . 3 4 4 . 6 
1 9 9 8  1 9 . 6  1 7 . 9 3 1 . R  3 1  • '\ 2 0 . 7  2 8 . 5  4 5 . 3  1 9 9 9  1 () . 7 1 7 . 9  3 2  • .  ) 3 2 . 3 2 0 . 7 2 � . 7  4 5 . 8  
2 0 0 0 1 ° . f- 1 7 . 9 3 3 . 6  3 3 . 6  2 1 . t 2 8 . f:  4 6 . 6  2 0 0 1  1 9 . 3  1 7 . 5 3 3 . 7  3 3 . 7  2 1 . /)  2 8 . 7  4 (, . 5  
2 0 0 2  1 9 . 3 1 7 . 6  3 4 . 6  3 4 . 1)  2 1 . 2  2 8 . 8  4 6 . 8  2 0 0 3  1 ° . 4  1 1 . 7  3 5 . 1<  3 5 . 8  2 1 . 3 2 9 . () 4 7 � O  2 0 0 4  l <> . R  1 � . ()  3 7 . 0 3 7 . 0 2 1 . 7 2 9 . 4 4 7 . 5  
2 0 0 5  1 9 . 7 1 ' . q 3 7 . 2 3 7 . 2 2 1 . �  2 9 . 4 4 7 . 7  2 0 0 n  1 0 . 6  1 7 . 9 3 7 . 2 3 7 . 2  2 1 . �  2 9 . fl  4 7 . R  
Z 0 0 7  1- 0 . 1  U . ?'  3 � . O  . P . O  2 2 . 1 2 9 . 9 4 � . 2 2 0 0 8  2 rJ . \I  1 3 . 2  3 13 . 7  3 1< . 7 2 ? 4 3 0 . 0 4 � . 6  2 0 0 9  l rJ . 9  U . l 3 9 . (,  3'� • r, 2 ? 7 3 0 . 1 4 9 . 1  
2 0 1 0  1 9 . 8  l Q . O  3 q . ;� 3 ° . R  2 2 . "  3 0 . 1  4 8 . 9  
2 0 1 1  l () . O  l q . 1 4 0 . 1-,  4 0 . 6  2 ?  ,q 3 0 . 3  4 Q . O  
2 0 1 2  2 ,) . �  1 So) .  I. 4 1. 1 4 1  . 1  2 ?  q 3 0 . 6  4 9 . 1 ? f1 1 � 1 9 . 3 1 7 . 5 1+ 1 . 5  4 1  • 'i 2 ?  ') 3 0 . 0  4 9 . 3 
:.' () 1 t. 1 '] . t.., 1'1 .  � 4 2 . <;  4 :' . <;  2 2 . 7 3 0 . 4  I. q . " ? (, 1 5  1 'J . 7 1 7 . 0  4 2 . 0  4 ,' . 9  2 ? 7 5 0 . 6  4 <) . 7  



1 9 - � �  1� - 3  6 1 ·1 :  5 0  

C A S E  1 :  F I S 0 2 0 A : C O N / �O O  A L T E � N A I I V E S  P R O b A B I L I S T I C  P U �I D D T I O N 3 S T D  R A T F.  � A ME = 5 0  

il l  T N C E N  

� C / M= + 1 0 ML 

Long-run a l uminum 

T A 8L E 1 Q, price = 7 0¢ / l b .  

P O W l Q � A T E S RY Y � A P  

( M I LL S  PER  K W H ) 

( F X P E C T E D  V ALUE S )  

Y E A R  P R I O R I T Y  1) 5 1  N E W  F I RN S T A N D AR D  P U RL I C PR I V A T E 

F I R � S T A N O A R D  R E S O U H C E  C;Ul> p L U S  NONF I R� N O N  E X C H A N G E  N O N  E X C H A N G E  

1 9 8 6  2 (\ . 9  2 1 . 2  2 6 . 2  2 6 . 2 2 1 . 9  2 9 . 2  4 2 . 1 

1 9 8 7  2 0 . 3  2 0 . 5  2 5 . 4  2 5 . 4  2 1 . 2  2 8 . 8  4 1 . 5  
1 9 8 8  1 7 . 5  1 Q . 5  2 0 . 4  2 0 . 4  1 9 . 2 2 6 . 2 3 9 . 6  

1 9 8 9  1 � . 8  1 � . 5  2 1 . 4  2 1 . 4  1 9 . 5  2 6 . 9  3 9 . 3 

1 9 9 0  l o . Q  1 � . /t 2 3 . 0  2 3 . 0  2 0 . t 2 7 . 7  4 0 . 0  

1 9 9 1  1 9 . 9  1 � . � 2 3 . 2  2 � . 2  2 0 . 0  2 7 . 7  4 0 . 1  
1 9 9 2 1 9 . 7  1 8 . 2  2 4 . 3  2 4 . '3  l Q . 7  2 7 . g  4 1 . 0  

1 9 9 3  2 0 . 4  1 R . 7  2 6 . 1 2 6 . 1 2 0 . 2  2 8 . 2  4 1 . 5  

� 1 99 4  1 9 . 7 1 � . 1 2 7 . 2  2 7 . 2 l Q . 9  2 8 . 0 4 1 . 9  
I 1 9 Q 5  1 9 . 8  1 Q . ?,  2 8 .  7 2 � . 7  2 0 . 1  2 8 . 2  4 3 . 0  ex> 

1 9 9 6  1 ° . 3  1 7 . A  2 8 . 9  2 � . 9  2 0 . 1 2 � . 0 4 3 . 7  

1 9 9 7 1 \> . 4  1 7 . 0,  3 0 . 4  3 0 . 4  2 0 . 4  2 8 . 3  4 4 . 5  

1 9 9 8  1 9 . 7  1 R . O  3 1 . 9  3 1 . 9  2 () . 7  2 8 . 5  4 ') . �  
1 9 9 9  1 9 . 7  l � . O  3 2 . 4  3 2 . 4  2 0 . 7  2 8 . 7  4 5 . R  

2 0 0 0  1 9 . 7  1 � . !)  3 3 . 7  : n . 7  2 1 . 1  2 8 . 9  4 6 . 6  

2 0 0 1  1 9 . 1 1 7 . 5  3 3 . 6  3 � . 6 2 1 . 0 2 8 . 7 4 6 . 5  

2 0 0 2  1 ° . 4  1 7 . 7  3 5 . 1)  3 <; . 1)  2 1  . 2  2 8 . � 4 1t'. Q 

2 0 0 .3 1 ° . 4  1 7 . 7  3 5 . 7 3 <; . 7  2 1 . �  2 9 . 0  4 7 . 0 

2 0 0 4  1 Q . 7  1 � . O  3 6 . � 3 6 . 8 2 1 . f.,  2 9 . 4  4 7 . 5  

2 0 0 5  1 9 . 7 1 7 . 9  3 7 . 0  3 7 . 0 2 1 . R  2 9 . 4  4 7 . 8  
2 0 0 6  1 9 . 7  1 7 . 9  3 7 . 2  3 7 . ?  2 1 . 8  2 9 . 6  4 7 . 9 

2 0 0 7  2 0 . 1  1 � .  '3 3 8 . 1  3 � . 1. 2 2 . 1  3 0 . 0 4 R . 2  

l O O R  Z () • 1 1 i . ?  3 q . 7  3 � . 7  2 2 . 4  3 0 . ] 4 R . �  
7 0 0 Q  2 0 . 1)  l � . ?  .� 9 . A  3 9 . 6  2 7 . <\ 3 0 . 2 4 9 . 0 

2 0 1 0  2 0 . '1  1 � . 1  4 0 . 1 4 1) . 1  2 ? � 3 0 . 2  4 8 . 9  

2 0 1 1  2 0 . 2  l q . 3  4 0 . � 4 1) . 8  2 2 .  Q 3 0 . 4  4 9 . 1 

2 0 1 7  2 ') . �  1 g .  5 1. 1 . 3  4 1. . 3  2 3 . 0  3 0 . 6 4 9 . 1  

7 0 1 3  1 f) • I. l 7 . � 4 1 . 9  4 1  • Q 2 ? 7 3 0 . 2  4 Q . 3  
2 O I ', 1 4 . (. 1 7 .  )\ 4 ? � 4 7 . 3 2 2 . �  3 0 . �  4 9 . 4  

2 :j 1 5  1 q . 9  1 Q . 'l  4 2 . 8  I. ;> • R 2 ?  � 3 0 . !)  4 9 .  ] 



1 9 - :-1 f1. R - 3 6  1 <> : 3 5 
,: ,". 5 E  1 : f I S 0 3 U A : C O·� � r N .\ r rrl N  V A =<  : � p T [  ( P iW [:i A f2 l L I S T I C  R U N  O O T I O N 1 V �i{ R A T E  G 4 M E  = 5 0 

R E V  P R O T  

& C / M = + 3 Ml 

Long-run a l uminum 

T A H L E  1 9  price = 70¢ ! l b . 

P O W f Q  R A T E S  q y  Y E A R  

(I-: l L L S  P E F;  K W H )  
( E X P E C T E D V AL U E S )  

Y E A R  P R  l O in T V  1 S l N E W  F I R : 1  s T A �./D A R fl  P U BL I C P R I V A T E  
F I fd·l S T '\ � D MW  P E SOUR C E  <; U !:? P L U S N O N F I RM N O N  E XC H A N G E  N O N  E X C H AN G E  

1 9 3 6  2 0 . 7  2 1 . 5 2 6 . 0  2 6 . 0  2 2 . 1 2 9 . 2  4 2 . 1  
1 9 1:. 7 2 0 . 1  2 0 . 4  2 5 . 1  2 5 . 1  2 1 . � 2 8 . 7  4 1 . 5  
1 9 F. �  1 6 . 8  1 9 . 5  1 CJ . 7 1 9 . 7  1 ? � 2 5 . 8  3 9 . 6  
I n C)  1 7 . H  1 � . 6  2 0 . 4  2 () . 4  1 9 . 5  2 6 . 3  3 9 . 3  
1 � 9  0 1 9 . 3  1 � . 2  2 1 . 2  2 1 . � 2 0 . 1  2 6 . 7 4 0 . 0  
1 9 9 1  U . 7  1 7 . 0  2 1 . 9  2 1 . 9  2 0 . 0  2 6 . 9  4 0 . 0  
1 9 " ? 1 R . 4  1 7 . 5  2 3 . 1  2 3 . 1  1 9 . 9  2 7 . 0 4 1 . 0 
1 9 9 3  1 9 . 6  1 a . �  2 5 . 1  2 5 . 1  2 0 . 2  2 7 . 7  4 1 . 5  
1 9 9 4  1 9 . 3 1 7 . 7  2 6 . �  2 6 . 8  2 0 . 1  2 7 . 7 4 1 . 9  
1 9 9 ')  1 9 . 3 1 7 . 7  2 R . O  2 ":: . 0  2 0 . �  2 7 . �  4 2 . 9 
1 9 'i 6  1 9 . 0 1 7 . 4 2 .'3 . 5  2 � . 5 2 n . 3  2 7 . 8  4 3 . 8 'TJ 1 9 '1 7  1 � . S  1 7 . 9  3 0 . B  3 0 . R  2 n . �  2 � . 3  4 4 . R  I 

\.0 1 9 9 ;)  1 9 . 7 1 � . O 3 2 . 0  3 2 . 0  2 1 . 0  2 8 . 5  4 5 . 5  
1 9 9 9  1 9 . C;  1 ? 1 3 3 . 1  5 � . 1  2 1 . 2  2 8 . 8  4 " . 2 
2 0 0 0  1 9 . Q  P 1 . 1 3 4 . 3 3 4 . 3  2 1 .  5 2 9 . 0 4 6 . � 
2 0 0 1  1 '1 . 5  1 7 . 9,  3 4 . 2 3 4 . 2  2 1 . 4  2 8 . 8 4 6 . 7 
? o ,� ::: 1 '1 . (  1 7 .  '� 3 1 • •  8 3 ' • • 9 2 1 . 5 2 R . 9 4 6 . 9  
2 0 (1 1  1 C) . 7 1 7 . 9 3 5 . 0  3 5 . 9 2 1 . 6  2 9 . 2 4 7 . 2  
? C C 4  2 0 . ')  1 � . 2  3 7  . 1  3 7 . 1 2 1 . 0  2 9 . 5 4 ..,.. 6  
(' 0 0 5  1 9 . 3  1 � . O  3 7 . 1  3 7 . 1 2 2 . 0 2 9 . 5 4 7 . 7  
2 0 0 6  1 '1 . 7  1 7 . 'l  3 7 . 0  3 7 . 0 2 1 . 9  2 9 . f.  4 7 . 8  
/ 0 0 7 2 1) . 1  1 � .  � 3 � . 1  3 � . 1 2 2 . 2  2 9 . 9  4 8 . 2 
7 0  I) ;�  � O . l  1 � . ?  3 ,3 . '>  : n . G  2 2 . 5  3 0 . 0 4 R . 6  
l 0 (, ') 2 " . 1'\  1 � . ?  � 9 . >S  ) 9 . �  2 ? � 3 0 . 1 4 9 . 0  
l O 1 0  1 9 . B  1 � . f)  �� 9 . 9  3 � . Q U . 7  3 0 . 1  4 8 . �  
2 J l 1 2 0 . 0  1 � . 7  4 1) . � 4 0 . �  2 2 . 9 3 0 . 3  4 9 . 0 ., :,  1 .. , r:. V .L ·  � " . �  1 q .  '. 4 1 .  :> '* 1 • '; 2 ' . [)  3 0 . 6  4 9 . 1  
Z .; 1 ) 1 'I • I. 1 7 . ';  4 1 • � 4 1  • :� ? ? 7 3 0 . 1  4 9 . 3  
:, ' ;  l l• 1 "  • f, 1 1 . >'  4 2 .  (, l. ;" • I) 2 '" '.' 

• I • ) 3 0 . 4  4 9 . 5  
! ( . 1 '. 1 ' I  • (; 1 '-' . '1 4'i .  � 4 'i . 7. V .  :) 3 0 . f,  4 9 . 3 



1 9  - t-l l> i{ - 3 6 1 Q : 3 5  
C A S E  1 :  � I S 0 3 0 A : C O� B I � A T I O N V A i  R A T E  C P R O B A B I L I S T I C  R U �  O P T I O N 2 V A R H ft T E  G A M E = 5 0  

B P A  P R O P  
& C / M= + 5 �L 

Long-run a l uminum 

T A B L E  1 8  price = 70<tl l b . 

P O W E R  R A T E S  B Y  Y E A R  

( M I L L S  PEf< K W H )  

( E X P E C T E D V A L U E S )  

Y E A R  P P  IO R I  T Y  D S I N E I,{  F I R M S T A N D A R D  P U B L I C PR I V A T E  
F I R f1 S T A N D A R D RE S O U f< C E  SU � PL U S  NONF I R� NO"4 E X C H A N GE NON E X C H A N G E  

1 9 8 6  2 1 . 0  2 1 . 3 2 6 . 4  2 6 . 4  2 1 . 9  2 9 . 3 4 2 . 1  
1 9 8 7  2 0 . 3  2 0 . 4  2 5 . 3 2 5 . 3 2 1 . 2  2 8 . 8  4 1 . 5  
1 9 8 8  1 7 . 2  1 9 . 5  2 0 . 0  2 () . 0  1 9 . 2  2 6 . 0  3 9 . 6 
1 n 9  1 ? 4 1 q .  6 2 1 . 0 2 1. .  0 1 9 . 5 2 6 . 7  3 9 . 3 

1 9 9 0  1 9 . ') 1 � . 1  2 2 . 5 2 2 . 5  2 0 . t 2 7 . 4  4 0 . 0  
1 9 '7 1 1 Q . ')  1 � . ?  2 2 .  P. r ' . 8  2 /) . 0  2 7 . 5 4 0 . 1  
1 9 9 2  1 9 . 4  1 7 . 9  2 4 . 1 2 4 . 1 1 9 . � 2 7 . 6  4 1 . 0  
1 9 9 3  2 0 . 1  U � .  5 2 5 . 6 2 5 . 6  2 0 . 2  2 8 . 0  4 1 . 5 
1 9 9 4 1 9 . ')  1 7 . 9 2 7 . 0 2 7 . 0  2 0 . 0  2 7 . 9 4 1 . 9  

'"<:J 1 9 9 5  1 ° . 4  1 7 . �  2 :3 . 7  2 q . ?  2 0 . 1  2 7 . 9  4 2 . 9 
I 1 9 9 6  1 9 . 2 1 7 . 6  2 8 . S 2 � . 8  2 0 . l  2 7 . 9  4 3 . 7  

0 1 9 9 7  1 '> . 4 1 7 . R � 0 . 8  3 0 . 8  2 0 . 6  2 8 . 3  4 4 . 6  
1 9 9 8  1 9 . 5  1 7 . �  3 1 . 8 3 1 . �  2 0 . � 2 8 . 4 4 5 . 3  
1 9 9 9  1 9 . 6  1 7 . R  3 2 . 4 3 2 . 4  2 0 . R  2 8 . 6 4 5 . 9  
2 0 0 1)  1 9 . 6  1 7 . 9· 3 3 . 9  3 1 . 9  2 1 . 2  2 8 . 8  4 6 . 6 
7 0 0 1  1 9 . 4 1 7 . 7  3 4 . 0  3 4 . 0 2 1 . 2  2 8 . 8 4 6 . 6 
2 0 0 2 1 9 . 4  1 7 . 6 3 4 . 6  3 4 . 6  2 1 . 2  2 8 . 8 4 6 . 9  
2 0 0 3  1 9 . ')  1 7 .  f. "') 6 . 0 3 6 . 0  2 1. 4 2 9 . 1  4 7 � 2 
2 0 0  I. 1 ° . 8  l � . O  3 7  . 0  3 7 . 0  2 1 . 7  2 9 . 4  4 7 . 6 
2 0 0 5  1 9 . 7 1 7 . 0  3 7 . 1  3 7 . 1  2 1 . 9  2 9 . 4  4 7 . 8  
2 0 0  (:, 1 9 . 7  1 7 . 9  H . �  3 7 . 3  2 1 . 8  2 9 . fl 4 7 . 9  
2 0 0 7  l 0 . ?  1 Q . 3  3 d . 2  3 3 . 2 2 2 . 2  3 0 . 0  4 8 . 3 
2 0 0 H  l O . ?  1 � . �  1 9 . 0  3 9 . 0 2 2 . 5  3 0 . 1  4 8 . 7  
2 0 0 9  2 !'l . t: l � . ?  3 9 . 1'  3 ° . 8  2 2 .  � 3 0 . 2  4 9 . 1 
2 0 1 0  1 9 . 9 1 <� . 1 3 9 . 9  3 9 . 9  2 2 . 7  3 0 . 2  4 8 . 9  
;� 0 1 1  2 1) . 0  1 � . ?  4 0 . 6  4 () . 6  2 2 .  ? 3 0 . 3 4 9 . 0  
2 0 1 ?  2 0 . 3  1 P, . 1. 4 1 . 7. 4 1  . ?  2 7 . 9  3 0 . 6 4 9 . 0  
(' U 1 3  1 'J . ') 1 7 . "i 4 1 . 7  4 1 . 7  2 ?  I) 3 0 . 1  4 9 . 3  
(' (j 1 I, 1 ° . 6  1 7 . S  I. ? • r, 4 7 . 6  2 2 . R  3 0 . 4  4 9 . 5  
2 1H " I t) . � 1 �', . ()  4 3 . 2  4 3 . 2  2 2 . Q  3 0 . 6  4 9 . 2  



1 9 - r� A j� - 8 6  1 9 : 3 5 

C A S E  1 :  E I S 0 3 0 � : C G � � I � A T I J � V A q  R A T E  C P � O B � H I L I S T I (  R U N  OO T I O N  3 V A R  � A T E  G A � E  = 5 0  

L O A D  � A I N T 

& C / M = + 1 0 ML 

Long-run a l uminum 
T A B L E  I ·� price - 70¢/ l b .  

P O W � �  R A T E S  � Y  Y E A R  

( H I L L S  PER K W H ) 

( E X P E C T E D  V � L U E S )  

Y f A R  P R I O R I T Y O S I  t.; E I� F I R M S T A N D A R D  P U B L I C P R I V A T E  
F I R M S T I\ tl/ D A � U  RE S O U R C E  S U R P L U S  N O N F I RM N O N  E X C H A N G E  N O N  E XC H A i-4G E 

1 9 3 6  2 2 . 2 2 1 . 4  2 7 . 6  2 7 . 6  2 1 . 6  2 9 . 9  4 2 . 0  
1 9 8 7  2 0 . 7  2 0 . 5  2 5 . 7  2 5 . 7  2 1 . 2  2 9 . 1  4 1 . '>  
1 9 8 8  1 7 . 7  1 ° . 5 2 0 . 1  2 0 . 1  1 9 . e: 2 6 . 0  3 9 . 6  
1 9 8 9  1 11 . 4  1 � . 6  2 1 . 0  2 1 . 0 1 9 . 4  2 6 . 7 3 9 . 3  
1 9 9 0  1 9 . 0  1 � . 4  "2 2 . 1-,  2 2 . 6  2 0 . 0  2 7 . 5 4 0 . 0  
1 9 � 1  19 . 5  I R . 1  2 ?  ,'\ 2 2 . 8  1 9 . 9  2 7 . 5 4 0 . 0  
1 9 9 2  1 9 . 6  1 � . 1  2 4 . 1 2 4 . 1  1 9 . 7  2 7 . 7 4 0 . 9  
1 9 9 3 2 0 . 3  1 8 . 7  2 6 . 0  2 6 . 0 2 0 . 1 2 8 . 2 4 1 . 5  
1 :;9 4  1 9 . 8  1 :3 . 1  2 7 . 2 2 7 . 2 1 9 . 9  2 8 . 0 4 1 . 9  

'T} 1 9 9 5  1 9 . 7  1 � . ?  2 8 . 5  2 P. . '>  2 0 . 1  2 8 . 1  4 2 . 9  I 
1 9 9 6  1 9 . 4  I 7 . � 2 9 . 1  2 9 . 1 2 0 . 1  2 8 . 1 4 3 . 6 
1 9 9 7  1 ° . 5 1 7 . R 3 0 . 7  3 0 . 7 2 0 . 5 7 8 . 3 4 4 . 6  
1 9 9 R  1 9 . 7  I d . O  3 1 . 9  3 1 . 9  2 0 . 7 2 8 . 5 4 5 . 3  
1 9 9 9  1 9 . 6  1 7 . 8  3 2 . 6  3 2 . 6  2 0 . � 2 8 . 6  4 5 . 9  
2 0 0 0  1 ° . S  1 7 . �  3 3 . 4  3 3 . 4  2 1 . 0  2 8 . 7  4 6 . 5  
c e o  1 1 ° . l  1 7  .. 4 3 3 . 5  3 3 . 5  2 1 . 0  2 8 . 6 4 6 . 5 
Z O O �  1 Q . ', 1 7 . 6  3 5 . 1  3 5 . 1  2 1 . 3  2 8 . 8  4 7 . 0  
2 C 0 3 1 9 . 1. 1 7 . 7 3 5 . 9  3 '; . 9  2 1 . 3  2 9 . 0 4 7 . 0 
2 0 0 4  1 9 . 7  1 � . ,)  3 6 . 9  3 6 . 9  2 1 . 6  2 9 . 4  4 7 : 5  
2 0 G 5  1 9 . 7 1 7 . 9  3 7 . 0  3 7 . 0  2 1  • � 2 9 . 4 4 7 . B  
2 0 0 6  1 9 . 7  1 7 . 9  3 7 . 2 3 7 . 2 2 1 . 8  2 9 . 6 4 7 . 9  
7 0 0 7  2 0 . l'  l q . 4  3 K  . 1  3 � . 1 2 2  . 1  3 0 . 0  4 8 . 3  
2 0 0 S  2 0 . 1  l q . 3  B . 6  3 8 . 6  2 2 . 4  3 0 . 1 4 8 . 6  
7 0 0 9  � O . t  H� . ? 3 9 . 7 3 () . 7  2 ?  . 8  3 0 . 2  4 9 . 1  
1 0 1 0 2 0 . 0  V � .  ? 4 0 . 2  4 0 . 2  2 7 . 7 3 0 . 3 4 R . 9  
2 0 1 1  2 0 . 1  1 q . �  4 0 . R  4 () . 8  2 2  .. 9 3 0 . 4  4 9 . 1  
2 0 1 2  � O oo 4  l q oo 5  4 1 . 2 4 t . 2  2 2 . 9  3 0 . 6  4 9 . 1  
2 0 LS 1 G oo  '. 1 7 . 1,  4 2 . 0  4 7 . 0  V . 7  3 0 . 2  4 9 . 4 
2 ') 1 4  19 .  ?' 1 7 . 9  4 2 . 4  4 '1 . 4 V . Q  3 0 . 4  4 9 . 5 
n l S  1 0 00 G  1 " . 0  4 ? ? 4 ? g Z Z  .. q 3 0 . 7 4 9 . 1 



'"'l 
I 

1'0 

1 9 - "" " R - 6 6  
C A S E 1 :  

2 0 : 0 5 
f I 5 u 1 0 A : V A R  � A T E  A L T E R NA T I V E S  P i � 0 h A J I L T S T I C r w �� 

r A B L E  1 � 
P O W E R  � A T E S  RY Y E A R  

C f'l I L L S  P E R  K W H ) 

( E X P E C T E D  V AL U E S )  

O D T I O N 0 S T )  R A T E G A M E  = 
. u  I N CEN 

N o  Ac t ion A l ternative 

Long-run a l uminum price = 65¢/ l b .  

Y E A �  P R I O R I T Y  D S I N E W  F P L'I S T A N D A o O  !:) U B U  C P t H V A T E  

F I R M S T � N D A R D  R E SO U R C E  s uq P L U S  N O N F I R � NO'l E X C H A NG E  N O N  E XC H A N G E  

1 9 3 6  2 0 . 7  2 1 . 4 2 6 . 1 2 1, . 1 2 2 . 1 2 9 . 2 4 2 . 1  
1 9 8 7 2 0 . �  2 ') . 4  2 5 . 3  2 5 . 3  2 1 . 5  2 8 . 8  4 1 . 5 

1 9 8 8  1 7 . 7  1 9 . 4  2 0 . 7 2 0 . 7 1 9 . 5  2 6 . 4  3 9 . 6  
1 9 8 ?  1 ° . 1  1 3 . '5  2 1 . 7 2 1. . 7  1 0 . 7  2 7 . 2 3 9 . 3  

1 9 9 0  2 0 . 4  1 � • .  '! 2 3 . 6 2 3 . 6  2 0 . 4  2 8 . 0  4 0 . 1  
1 9 9 1 2 0 . 2  1 � . 5  2 3 . 7  2 "f. . 7  2 0 . � 2 8 . 0 4 0 . 1  
1 9 9 2  1 9 . 8 1 R . 1  2 4 . 6 2 4 . 0  2 0 . 0  2 7 . 9 4 1 . 0  
1 9 9 3  2 0 . 0  1 8 . 3  2 5 . 4 2 5 . 4 2 0 . 2  2 8 . 1 4 1 . 5  
1 9 9 4 1 9 . 2 1 7 . 6  2 6 . 1 2 /) . 1  1 9 . 8  2 7 . 8 4 1 . 8  
1 9 q 5  1 9 . 4  1 7 . 7 Z 7 . 5  2 7 . 5 2 0 . ') 2 7 . 9 4 2 . 9 
1 9 9 6  1 � . 9  1 7 . 2 2 7 . 7 2 7 . 7 1 9 . 9  2 7 . 8 4 3 . 6  
1 9 9 7  1 9 . 1  1 7 . 0;  2 9 . 9 2 9 . 9  2 0 . 3 2 R . 1  4 4 . 5 
1 9 9 8  1 9 . 3  1 7 . 6 3 1 . 0  3 1 . 0  2 0 . 5  2 8 . 3 4 5 . 2  
1 9 9 9  1 9 . 3  1. 7 . 6  3 1 . 9  3 1 . 9  2 0 . 7  2 � . 5  4 5 . 8  
2 0 0 0  1 9 . 1  1 7 . 4  3 2 . 6  3 7. . 6  2 0 . 3 2 8 . 5  4 6 . 4  
? O C 1  P ! . o  1 7 . 2  3 2 . 9  3 ' .  q 2 0 . �  2 R . 4 4 6 . 4 
l O 0 2  1 9 . 0  1 7 . 3 3 3 . 7  3 � . 7  2 1 . 0  2 8 . 5 4 6 . �  
2 0 0 3 1 9 . 1  1 7 . )  3 4 . 7  3 4 . 7  2 1 . 0  2 8 . 8  4 6 _9 
2 0 0 4  1 Q . 4  1 7 . (, :� 0; • >\ 3 c;, . �  2 1 . 4  2 9 . 1 4 7 . 3  
2 0 0 5  1 9 . 3  1 7 . '5  3 A . 2  5 1, . 2  2 1 . 5  2 9 . 1 4 7 . 7 
2 0 0 0  1 9 . 2 1 7 .  '5 3 6 . 0  3 n . O  2 1.  5 2 9 . 2 4 7 . R  
l o r; 7  1 9 . 5  1 7 . 7 3 6 . 9  3 1, . Q  2 1  . 7  2 9 . 5 4 8 . 1 
2 0 0 �  1 9 . ">  1 7 . � :i R . O  3 Q . O 2 2 . 1  7. 9 . 6 4 � . 6  
2 0 ; 9  1 Q .  "i 1 7 .  7 � '3 .  7 3 H . 7  2 ? .  '5 2 9 . 7  4 R . 9  
2 0 1 0  1 9 . 4  1 7 . 6  � <;' . 2  3 9 . 2 2 2 . 4  2 9 . 7  4 R . 9  
Z G 1 1  1 Q . 4  1 7 . "> �� 9 . 5  3 1 . ') 2 ? 4 2 Q . R 4 8 . 9 

2 0 1 2 1 0 .  �� 1 7 • . ) 4 '.1 . '5 4 0 . ')  2 :? I, 3 0 . 2 4 9 . 1  
2 0 : 3 1 � . •  ? 1 7 • 

') t. 0 . 6 4 (\ . 6  2 ? � 2 0 . 6  4 ? 3 
" 0 ]  i. 1 0 . 1  1 1  • .  3 '. ? . 1  4 1 . 1 2 ? 5 2 9 . 9  4 9 . 5  

! O 1 '.:.  l Q . 3  1 7 . 5  4 ,>  • "i 4 " .  ') U . S  3 0 . ]  4 9 . 3  

5 0  



" 1 9  - :� A r� - t; A 2 0 : 0 5  
C A S E  1 : F I S 0 1 0 A : V A P  R � T E  _ L T E R N A T I V E S  P � 0 0 � B I L T S T I r  R U N  (,P T I O N 1 I/ A R R A T F  G A M E  = 5 0  

R E V  P R O T  

Long-run a l uminum 
price = 65¢/ l b .  

T A P· L [  V �  
PO � E R  P A T E S  R Y  Y C A Q  

( "" I L L S  PER K W H ) 
( E X P E C T � D  V A L U E � )  

Y E A R P R I O K I T Y  0 5 1  N E W  F I  R r-t S T A N !) A R �  P U B L I C  P R I V A T E  

F II-W  ') T .\!'J;) A 'W P E 5 0 Ll R C E  S U 9 P L U C;  N O :..j F  I R �  N O N  E X C H A N G E  "I O I'J  E X C H A N G E  

1 9 8 6  2 0 . 7  2 1 . 4  2 6 . 0  2 1, . 0 2 2 . 1  2 9 . 2 4 2 . 1  

1 9 8 7  1 9 . 8  2 0 . 4  2 4 . 8  2 4 . 8  2 1 . 5 2 8 . 5 4 1 . 5  
1 9 8 8  1 7 . 2 1 1 . 4  2 0 . 2 2 0 . 2  19 . 6  2 6 . 1  3 9 . 6  

1 9 8 9  1 � . 3  1 � . 5  2 0 . 9  2 0 . 9  1 9 . 8  2 6 . 7 3 9 . 3  
1 9 9 0  1 Q . O  1 ·� .  4 2 2 . 2 2 2 . 2  2 0 . 3  2 7 . 2  4 0 . 0  
1 9 9 1  1 ° . 1  1 8 . 1 2 1 . 5 2 2 . 5  2 0 . 2  2 7 . 3  4 0 . 1  

1 9 9 2  1 9 . 3  1 7 . 7 2 4 . 0 2 4 . 0  2 0 . 0  2 7 . 6 4 1 . 0  
1 9 9 3 1 9 . 5  1 7 . 9  2 5 . 0  2 5 . 0  2 0 . 1  2 7 . 8  4 1 . 5  

1 9 9 4  1 � . 9  1 7 . 3  2 5 . 9  2 5 . 9 1 9 . 8 2 7 . 6 4 1 . 8  

1 9 9 5  1 9 . 0  1 7 . � 2 7 . 1  2 7 . 1 2 0 . 0  2 7 . 7  4 2 . 9 
1 9 9 6  1 q . 9  1 7 . 3 2 � . O  2 � . O  2 0 . 1)  2 7 .  Po 4 3 . 7  '"IJ 1 9 9 7  1 C) . 1  1 7 . 4  2 9 . R  2 9 . 8  2 0 . 3  2 8 . 0  4 4 . 6  . 1  

w 1 9 9 8  1 9 . 2  1 7 . 5  3 0 . 9  3 0 . 9  2 0 . 6 2 8 . 2 4 5 . 3  

1 9 9 9  1 9 . 3 1 7 .  ') 3 1 . 9 3 1 . <} 2 0 . 7  2 8 . 4  4 5 . 9  
2 0 0 0 1 9 . 1  1 7 . 4  3 2 . 3 3 2 . 3 2 0 . 8  2 8 . 4 4 6 . 4  
2 0 0 1  1 9 . 0 1 7 .  "3 3 2 . 6  3 2 . 6  2 0 . 8  2 8 . 4  4 6 . 4  
2 0 0 2 1 9 . 1  1 7 . 3  3 3 . 6  3 � . 6  2 1 . 0  2 8 . 5  4 6 . 7  
� O O !,  l Q . 1 1 7 . 4 3 4 . 8  3 4 . 8  2 1 . 1  2 8 . 7 4 6 . 9  
2 0 0 4  1 9 . 4  1 7 . 7  3 6 . 0  3 6 . 0  2 1 . 4  2 9 . 1 4 7 . t.  
2 0 0 5  1 9 . 4  1 7 . 6 3 6 . 4  3 6 . 4  2 1 . 6  2 9 . 1 4 7 . 7  
2 0 0 6  1 9 . 3  1 7 . ')  3 6 . 2 3 fl . 2  2 1 . 6  2 9 . ? 4 7 . 8  
2 0 0 7  1 9 . 5  1 7 . 7  3 7 . 1  3 7 . 1 2 1 . �  2 9 . ') 4 R . 2  
? O O P  1 9 . 6  1 7 . 7 -., � . O  B . O  2 ?  � 2 t) . 6 4 R . 6  

2 0 0 9  1 9 . 5  1 7 . 7  .� R .  6 .s:� . f;  2 2 . 5 2 9 . 7 4 9 . 0  
2 0 1 0  1 9 . 4  1 7 . 6  � 9 . 1  Y � . 1  2 2 . 1+ 2 9 . 7 4 '3 . 9 
7. 0 1 1  1 Q . 4  1 7 .  f, 3 9 . /� 3 () • I, 2 2 . 4  2 9 . � 4 9 . 0  
2 l H 2  1 9 . R  1 7 . 9  4 0 . 5  4 0 . 5  2 2 . 6  3 0 . 1  4 9 . 1  
:� i,) n  1 (� • 7 1 7 . fl 1. 0 . 1, 4 ') . 4  n . ?  2 9 . f> 4 ? 2 

2 0 1 4  l O . J  1 7 . " 4 2 . 1 4 2 . 1  2 ? . 5  2 9 . 9  4 9 . 5 

1 0 1 '> 1 () • .  � 1 7 .  " I, Z .  I:> 4 ? 1--. 7. 1 . 6  3 0 � 1  4 9 . 3  



'"IJ 
I 

-t-

1 9 - I'1 A k - 8 6  2 0 : 0 5 

CA, S E 1 :  F I 5 0 t U A : V A R  R A T E  A L T E R � � T I V E S  P 1 " C � J I L J S T I C  R U N  OD l I  O N  2 V a. R f{ A T f G A � E  = 

Y E A H  P R I O R I T Y  D S I  
F I RM S T � N D A R !)  

1 9 8 6  2 0 . 8  2 1 . 5  

1 9 8 7  2 0 . 0  2 0 . 4  
1 9 8 c  1 7 . 4  1 9 . 4  

1 9 3 9  1 ;1 . �  1 '3 . 5 
1 9 9 0  2 0 . 1  1 3 . 7  
1 9 9 1 2 0 . 0  1 3 . 4  
1 9 9 2  l Q . �  1 8 . 1  
1 9 9 3 1 � . 9  1 8 . :>  

1 9 9 4  1 ° . 2  1 7 . 5  
1 9 9 5  1 ? ? 1 7 . -s  
1 9 9 6  1 <7 . 1  1 7 . 4  
1 9 9 7 1 1 . 1 1 7 . 4  

1 9 9 8  1 9 . 3  1 7 .  '5 
1 9 9 0  1 <1 . 2  1 7 .  <; 
2 0 0 0  1 ?' . 9  1 7 . 2  
2 0 0 1  1 � . 9 1 7 . ? 
? O U 2  1 9 . 0 1 7 . 2 
2 0 0 3  l C) . (1  1 7 . 2  
2 0 0 4  1 9 . 3  1 7 . 6  
2 0 0 5  l C) . c 1 7 . 5  
2 0 0 6  1 9 . 1  1 7 . 4  
7 0 0 7 1 9 . ')  1 7 . ? 
2 0 0 3  1 'J . 6 1 7 . �  
) 0 0 9  1 9 . "  1 7 . 7 
2 0 1 0  1 9 . 1. 1 7 . 6  
2 0 1 1  1 9 . 4  1 7 .  (, 

2 0 1 2  1 ?  ,?, 1 ? • I� 
2 0 1 ":  1 11 . �  1 7 .  () 
J 0 1 4  .1 ,; • 1 1 7 .  I. 
:.' 0 1 5  1 9 . 7 1 7 . ')  

T A B L E  1 q  
P O W f � q A T E S  R Y  Y E A R  

( M I LL S  PER K W H )  
< E X P E C T F D  V A LUE S )  

NO I F I R M S T A "l D M � !)  

q E S O U R C E  S U � P L U <)  N O N F [ R t.1 

2 6 . 2  

2 5 . 0  
2 0 . 4  

2 1 . 4 

1. 3 . 3  
2 _"3 . 5  

2 4 . 6  

2 5 . 5  
2 6 . 2 

2 7 . 5  
2 3 . 1 
2 9 . 9  
3 0 . 7  
3 1 . 6  

3 2 . 1 

3 2 . 6  
3 3 . 4  
3 4 . 4  

3 5 . 9 
3 6 . 3  
3 6 . 1  
3 7 . 2  
3 � . ? 

"3 9 . 0  
3 9 . 3 
3 9 . 7  

4 0 . /) 
'. I) • \.� 
I '  7 t c . •  ) 
4 2 . 7  

2 6 . 2  2 2 . 1  
2 5 . 0  2 1 . 4  
2 0 . 4 1 9 . 5  

2 1 . 4  1 9 . 7  

2 3 . 3 2 0 . 4  
2 3 . 5  2 f1 . 3  
2 4 . 6  2 0 . 0  
2 5 . 5  2 0 . ?  
2 6 . 2 1 0 . 8 

2 7 . 5 2 0 . !}  

2 ° . 1  1 9 . 9  

2 9 . 9  2 0 . 3  
3 0 . 7  2 0 . 4  
3 1 . 6  2 0 . 6  
3 2 . 1  2 0 . 6  
3 1 . 6  2 0 . 7  
3 3 . 4  2 0 . 9 
3 4 . 4 2 0 . ?  
3 5 . ?  2 1  • � 
3 ,� .  3 2 1 . 5 
3 6 . 1  2 1 . 4  
.51 . 2  2 1 . 7 

3 � . 2  2 2 . 2 
3 '> . 1) 2 ?  ') 
3 9 . 3 2 2 . 4 
3 ° . 7  n . 4  
4 (\ . /) ? ?  t. 
4 " . >{  2 2 . 3  
I. :> • 3 U . S  
4 ;> . 7  2 ? '> 

r.P A  P " O P 

Long-run a l uminum 
price = 65¢ / l b . 

P U BL I C P R I V A T E  
N O ".j f X C H A N G E  N O "l  E X C H A N G E  

2 9 . 3 4 2 . 1 

2 8 . 7 4 1 . 5  

2 6 . 2  3 9 . 6  
2 6 . 9  3 9 . 3  
2 7 . 8  4 0 . 0  
2 7 . 9 4 0 . 1  
2 7 . 9  4 1 . 0  

2 8 .  0 4 1 . 5  
2 7 . 7 4 1 . 8 
2 7 . 9 4 2 . 9 
2 7 . 9 4 3 . 7  
2 R . 1  4 4 . (,  
2 8 . 2  4 5 . 7  
2 f . 4  4 5 . 8 
2 P . 3 4 6 . 3  
2 8 . 4  4 6 . 4  
2 � . 4  4 6 . 7 
2 R . 6  4 6 . 8  
2 9 . C  4 7 :3 
2 9 . 1 4 7 . 6  
2 9 . 1 4 7 . 7  
2 9 . 4  4 3 . 1  

2 7 . 6 4 8 . 7  
2 9 . 7 4 9 . 0  
2 9 . 7 4 9 . 0  
2 9 . 8 4 9 . 0  
3 0 . 1  4 9 . 1  

2 9 .  (, 4 0 . 3  
2 9 . 9 4 9 . 5  
3 0 . 1  4 ? 3 

5 0  



'TJ 
I 

Vl 

1 9 - M A R - 3 6  2 0 : 0 5 
C A S E 1 :  E I S u l 0 � : V A o  R A T E  � L T � � N A T ) V E 5  � R O B ' � I L ' S T I C  R U N  ,) O T I O ll.l 3 V A R  H A T E  G A M E = 

L r) A O  M A I N T 

Y E A R  P Q I f"l R I T V D S I 

F I k i., S T A :� D A tW 

1 9 8 6  2 1 . 0  2 1 . 5  
1 9 3 7  l O . 3  2 i) . 4 
1 9 8 8  1 7  . 5  1 9 . 4 
1 9 8 9  1 9 . 0  1 'q . A  

1 9 9 0  2 1) . 3  1 3 . 9  

1 9 9 1  2 0 . 2  1 � . 6  

1 9 9 2  2 0 . 0  1 � . 4  

1 9 9 3  1 9 . 9  1 8 . ?  

1 9 9 4 1 <1 . 3  1 7 . 6  
1 9 9 5  1 () • '. 1 7 . 7 
1 9 9 6 1 ° . 1  1 7 . 4  
1 7 9 7 1 � . ?  1 7 • 5 
1 9 9 �  1 9 . 4  1 7 . 6  

1 9 9 <)  1 9 . 3  1 7 . 6  

2 0 0 0  1 (l . 1  1 7 . 4  

2 0 0 1  1 ° . 0  1 7 . 3 

2 0 0 2  1 9 . 1  1 7 .  t. 
l O 0 3  1 9 . 1  1 7 . 4  

2 0 0 4 1 ° . 4  1 7 . 6  

2 0 0 5  1 9 . 3  1 7 . 5  

2 0 0 6  1 9 . 2 1 7 . 4  

Z 0 0 7 1 ') . ') 1 7 . 7  

2 0 0 :-:;  1 ° . 6  1 7 . R  

2 0 0 9  1 (") . 1,  1 7 . l< 
2 0 1 0  l Q . 5  1 7 . 7  

2 0 1 1  1 9 . 4  1 7 . A  
2 e 1 2  1 9 . ()  1 d . 1) 
2 0 13  1 � . 9  1 7 . 1  
2 C 1 4  l '.J . ? 1 7 . 4  
) ,, 1 5  1 ° . 5  1 7 .  � 

N E w  

T A tl L E  1 � 
P O W E F  C? A T E 5  ( I Y  Y E A R  

(t', I L L S  P F f �  K IJ H ) 

( E X P E C T E D  V A L U E S )  

F I R M S T A N f) "' � D  

R E S O Ur-< C E  S U ? f-' L U S  N () �I F  I R '-1 

2 6 . 3  2 � . 3 2 2 . 1  

2 5 . 4  2 5 . 4  2 1 . 4 

2 0 . 5  2 0 . 5  1 9 . 4  

2 1 . 6  2 1 . 6 1 0 . 6  
2 3 . 5  2 3 . 5  2 0 . 2  
n . b  2 , . 6  2 0 . 2  
2 4 . 8 2 1  • •  R 2 0 . 0  

2 5 . 4  2 5 . 4  2 0 . 1  

2 6 . 4 2 6 . 4  1 9 . 0  
2 7 . 9  2 7 . 9  2 0 . 1  

n , . 4  2 12 . 4 2 0 . 0 
3 0 . 2  3 0 . 2  2 0 . 4 

3 1 . 3  3 1 . 3  2 0 . A  

3 2 . 2  3 2 . 2  2 0 . 7  

� 3 . 0  3 3 . 0  2 0 . � 
3 3 . 2  3 ) . 2  2 0 . 9  

3 4 . 0  3 4 . 0  7.1 . 0  
3 4 . 9 3 /� .  ° 2 1 . 1 
3 5 . ?  3 5 . 9  2 1 .  4 
3 6 . 2 3 n . 2  2 1 .  5 
3 6 . 1  3 1> . 1  2 1 . 5  

3 7 . 0  :5 7 . 0  2 1 .  7 
� � . l  " B . l  2 ?  . 1  
"3 9 . 1 3 ') . 1  n . f.. 
H . !,  3 q . 4  2 ? 5 
3 9 . 6  3 '1 . 0  2 2 . 5  
4 0 . 7  4 f) . 7  2 2 . 7  
t. o • r; 4 f) . <) 2 ?  � 
t. 2 • ") 4 " . ">;  2 2 . �  
1. 2 .  ? 4 ""> . <) U . 7 

Long-run a l umin um 
price = 65¢/ lb . 

P U B L I C  P R I V A T E 

N O �  E X C H A f,j G E  � O "J  E X C H A N G E  

2 9 . 4 4 2 . 1  
2 8 . 9  4 1 . 5  
2 6 . 2 3 9 . 6  
2 7 . 1  3 9 . 3  

2 7 . 9  4 0 . 0  
2 8 . 0  4 0 . 1  
2 8 . 0  4 1 . 0  
2 R . O  4 1 . 5  
2 7 . 8 4 1 . 8  
2 7 . 9  4 2 . 9  
2 7 . 9  4 3 . 7  
2 � . 1 4 4 . 6  

2 8 . 3 4 5 . 2  
2 8 . 5  4 5 . 9  
2 8 . 5 4 6 . '5  
2 8 . '5  4 6 . '5 
2 P. . 6  4 6 . 8  
2 R . B  4 6 . 4 

2 9 . 1 4 7 . 3  
2 9 . 1 4 7 . 6  
2 9 . 2  4 7 . 7  
2 9 . 5  4 R . O  
2 9 . 7 4 8 . 6 

2 9 . R  4 9 . 0  

2 9 . 8 4 8 . 9  
2 9 . 9  4 9 . 0  

3 0 . 2  4 9 . 1  
2 9 . 7 4 9 . 3  
3 0 . 0  4 9 . 5  
3 0 . 3  4 9 . 3  

5 0  



1 9 - M� R - 8 6  2 0 : 3 2 
C A S E  1 :  E I S 0 2 l A : C O� / H a o  A L T E R N A T I V E S  P � O B A E I L J S T I C  R U N  OD T I O N 1 S T D  R A T E  G M-t E  = 5 0  

', 0 I N C E N  
& C / M= + 3 ML 

Long-run a l uminum 
T A B L E  1 �  price = 65¢/ l b . 

P O W � P RA T ( S BY Y � A R  

( H I L L S  P E R  K W H ) 

( E X P E C T E O  V AL UE S )  

Y E. A R  P R I O R I T Y O S I N E W  F I R M S T A N D A R D  P UB L I C  PR I V A T E F I R M  S T Ar-W A R D  R E SOUR C E  SUq P lU S NONF I RM NON E X C H A N GE N O N  E X C H A "4G E  

1 9 8 6  2 0 . 7 2 1 . 4  2 6 . 1  2 6 . 1  2 2 . 1  2 9 . 2 4 2 . 1  1 9 8 7 2 0 . 3  2 0 . 4  2 5 . 3  2 5 . 3  2 1 . 5 2 8 . 8  4 1 . 5 1 9 8 8  1 7 . 7 1 9 . 4  2 0 . 7 2 0 . 7 1 9 . 5 2 6 . 4 3 9 . 6 1 9 8 9 1 9 . 1 1 � . 5  2 1 . 7 2 1 . 7  1 9 . 7 2 7 . 2 3 9 . 3 1 9 9 0  2 0 . 3  1 � . 7 2 3 . 5  2 3 . 5  2 0 . 3  2 8 . 0  4 0 . 0 1 9 9 1  2 0 . 2  1 � . 5  2 3 . 7 2 � . 7 2 0 . 3 2 8 . 0  4 0 . 1  1 9 9 2  1 9 . 8  1 � . 1  2 4 . 6  2 4 . 6  2 0 . 0  2 7 . 9 4 1 . 0  1 99 3 2 e . l  1 8 . 3 2 5 . 4  2 5 . 4  2 0 . 1  2 8 . 1  4 1 . 5 
1 9 9 4  1 9 . 3  1 7 . 6  2 6 . 2 2 6 . 2  1 9 . � 2 7 . 8 4 1 . 8  'T) 1 99 5  1 9 . 4 1 7 . 7  2 7 . 4 2 7 . 4  1 9 . 9  2 7 . 9  4 2 . 9 I 

(j\ 1 9 9 f>  1 8 . 9 1 7 . 2  2 7 . 7 2 7 . 7  19 . 9  2 7 . 8  4 3 . 6  1 99 7 1 9 . 2  1 7 . 5  2 9 . Q 2 9 . ?  2 0 . 3 2 8 . 1  4 4 . 5 1 9 9 8  1 9 . 3 1 7 . 6 3 0 . 9 3 0 . 9  2 0 . 5  2 8 . 3 4 5 . 2  1 9 9 9  1 1) . 3  1 7 . 6  3 1 . 8  3 1 . 8  2 0 . 6  2 8 . 5 4 5 . 8  :' 0 0 0  1 9 . 1 1 7 . 3  3 2 . 4  3 2 . 4  2 0 . 7 2 8 . 4  4 6 . 4  2 0 0 1 1 � . 9  1 7 . 2  3 2 . 6 3 7 . 6  2 0 . 7  2 8 . 4  4 6 . 3  2 0 0 2  1 9 . 0  1 7 . 2  3 3 . 6  3 3 . 6  2 0 . 9  2 8 . 5  4 6 . 8  2 0 0 3  ) Q . O  1 7 . 3  3 4 . 5  3 /  • •  5 2 0 . 9  2 8 . 7 4 6 . �  
2 0 0 4  1 9 . 4  1 7 . 6 3 5 . 9  3 5 . 9 2 1 . 4  2 9 . 1 4 7 :'4 2 0 0 5  1 9 . 3  1 7 .  C; 3 6 . 2 3 6 . 2 2 1 . 5 2 9 . 1 4 7 . 7  2 0 0 6  1 9 . 2 1 7 . 5  3 6 . 0  3 1, . 0  2 1 . 5  2 9 . 2  4 7 . 8 
2 0 0 7  1 0 . 6  1 7 . 7 3 7 . 0  3 7 . 0  2 1 . 8 2 9 . 5 4 8 . 1  ? O O �  1 9 . 5 1 7 . 7 3 7 . 9  3 7 . () 27. . 1  2 9 . 6 4 8 . 6 2 0 0 9  1 9 . 4  1 7 . 1, 3 8 . 6 3 � . 6  2 2 . 4  2 9 . 7 4 8 . 9  2 0  J I) 1 9 . 4  1 7 . 1}  3 9 . 0  :s C) . o  2 2 . 4  2 9 . 7 4 8 . 9  
2 0 1 1  1 0 . 1, 1 7 . 6  3 '1 . 4  3 '1 . 4  2 2 . 4 2 9 . 8 4 9 . 0 
2 0 1 2  1 9 . �  1 7 . 9  4 0 . 4  4 1 . 4  2 7 . 6  3 0  .. 1 4 9 . 1 ;> 0 1 3 1 '\ . 7  1 7 . 0  It 0 • 5 4 ,) . ')  2 2 . 2  2 9 . 6 4 9 . 3 2(' 1 4  1 f) . l 1 7 . 4  4 2 . 2  4 '2 . 7  2 2 . 5  2 9 . 9  4 9 . 5 2 (\ 1 5  1 <) . � 1 7 . 5 4 / . 6  4 ? 6 2 2  .. 5 3 0 . 1  4 9 . 3 



1 9 - H A K - 8 6  2 0 : 3 2 
C A S E  1 : � I S O l l A : C O N / M O D  A L T E R N A T I V F S  P H O B A B I L r � T I C  R U N  O Fl T I O N 2 S T u  R A T E  G A r-t E  = 5 0  

W I  I N C E N  
& C / M= + 5 Ml 

Long-run aluminum 

T A B L E  1 R  price = 65¢/ l b . 
P O W E R  R A T E S  RY Y E A R 

( M I L L S  P E R  K W H ) 

( E X P E C T E D  V A L U E S )  

Y E A. R  P R I O R I T Y rlS I N E W  F I R M S T A N D A R D  P U BL I C PR I Y A T E 

f I R M S T A N D A r W  R E S O UR C E  S UR P L U S  N O N F I R M N O N  E X C H A N G E  N O N  E X C H M� G E  

1 9 8 6  2 0 . 7  2 1 . 4  2 1) . 1 2 6 . 1 2 2 . 1  2 9 . 2 4 2 . 1  
1 9 8 7 2 0 . 3  2 0 . 4  2 5 . 3 2 '5 . 3 2 1 . 5  2 8 . R  4 1 . 5 

1 9 8 B  1 7 . 7 1 9 . 4  2 0 . 7  2 0 . 7  1 9 . 5  2 6 . 4 3 9 . 6  
1 9 8 9  1 9 . 1  1 3 . 5  2 1 . 7  2 1 . 7  1 9 . 7  2 7 . 2 3 9 . 3  

1 9 9 ()  2 0 . 4  1 8 . 7  2 3 . 5  2 3 . 5  2 0 . 3 2 8 . 0 4 0 . 0 
1 9 9 1 2 0 . 2  1 � . 5  2 3 . 7  2 3 . 7  2 0 . � 2 8 . 0 4 0 . 1  
1 9 9 2  1 9 . 9 1 8 . 1 2 4 . 6  2 4 . 6  2 0 . 0 2 7 . 9 4 1 . 0  

1 9 9 3  2 0 . 1 1 8 . 3  2 5 . '5 2 5 . 5 2 0 . 1 2 8 . 1  4 1 . 5 
1 9 9 4  1 9 . �  1 7 . 6  2 6 . 1 2 6 . 1  1 9 . 8  2 7 . 8  4 1 . 8  

'Tj 1 9 9 5  1 9 . 4 1 7 . 7 2 7 . 3 2 7 . 3 1 9 . 9  2 8 . 0 4 2 . 9  
I 

1 9 9 6  1 8 . 9  1 7 . 2 2 7 . 7  2 7 . 7 1 9 . R 2 7 . 8 4 3 . 6  
-.J 

1 99 7 1 9 . 2 1 7 . 5 2 9 . 9  2 9 . 9  2 0 . 3 2 8 . 2 4 4 . 5  
1 9 9 8  1 9 . 4 1 7 . 6  3 0 . 8  3 0 . 8  2 0 . 5 2 8 . 3 4 5 . 2 
1 9 9 9  1 9 . 3 1 7 . 6  3 1 . 7 3 1 . 7 2 0 . 6  2 8 . 5 4 5 . 8  

2 0 0 0  1 9 . 0 1 7 . J  3 2 . 2  3 2 . 2  2 0 . 7 2 8 . '5 4 6 . 4 
2 0 0 1  1 � . 9 1 7 . 2  3 2 . 4  3 2 . 4  2 0 . 7 2 R . 4 4 6 . 3  

2 0 0 2 I l1 . 9 1 7 . 2 3 3 . 3 3 3 . 3 2 0 . 9  2 8 . 5  4 6 . 7 
2 0 0 3  1 9 . 0  1 7 . 3  3 4  .• 4 3 4 . 4 2 0 . 9  2 8 . 7  4 6 . 8  
2 0 0 4  1 9 . 3 1 7 . 6  3 5 . 8 3 5 . 8  2 1 . 3  2 9 . 1  4 7 . 3 

2 0 0 5 1 9 . 2  1 7 . 4 3 6 . 0  3 6 . 0  2 1 . 5 2 9 . 1 4 7 . 6  
2 0 0 6  1 9 . 2  1 7 . 4  3 6 . 0 3 6 . 0  2 1 . 5 2 9 . 2 4 7 . 7 
2 0 0 7 1 9 . 5  1 7 . 7  3 7 . 0  3 7 . 0 2 1 . � 2 9 . 5 4 8 . 1  
2 0  0 c� 1 ° . 5  1 7 . 7  3 7 . 9  3 7 . 9 27. . 1  2 9 . 6  4 8 . 6  

2 0 0 9  1 9 . 4  1 7 . 6  3 K . 6  3 R . 6 2 ?  . 4  2 9 . 7 4 8 . 9  
2 0 1 0  1 9 . 4  1 7 . 6  3 9 . 1  3 9 . 1  2 2 . 1. 2 9 . 8 4 8 . 9  
2 0 1 1  1 9 . 4  1 7 . � 3 9 . 4  3 9 . 4 2 2 . 4  2 9 . 9 4 9 . 0  
? O 1 2  1 Q . ?  1 7 . 9  4 0 . 3  4 0 . �  2 2 . 6  3 0 . 1 4 9 . 1  
2 0 1 3  1 )'1 . 9.  1 7 . 0  1. 0 . 4  4 0 . '. n .  ? 2 9 . 6  4 9 . 2 
2 0 1 4 1 � . 1  1 7 . � 4 1 . 9 4 1 . 9  2 2 . 4  2 9 . 9  4 9 . 4  
2 0 1 5  l q . 3  1 7 . 5  4 2 . 5  4 ;> . 5  2 2 . "i  3 0 . 1  4 9 . 3  



1 9 - :--1 .A i( - 8 6  2 0 : 3 2 
C A S E.  1 :  � I S 0 2 L . : C O � / M O �  A L T E q N ' T I V E S  P R O B A b I L I S T I C  R U � O O T I () N 3 ,  S T D  R A T E  G 4 111E = 5 0  

'fJ 1  HK E N  
& C / M = + 1 0 ML 

Long-run a l umin um 

T A 8 L E  1 �  prIce = 65¢/l b .  

P O W E R R A T E S RY Y E A R  

( M I L L S  P E R  K W H ) 

( E X P EC T E D  V A L UE S )  

Y E. A R  P fn O R I T Y  D S I  N E W  F I R M S T AN D A R D  P U B L I C  P R I V A T E  
F J �� :� S T ' N D A � D  R E S O U R C E  S U R P L U S  N O N F I R M N O �  E X C H A N G E  "I O N  E X C H A N G E  

1 9 8 6  2 0 . 7  2 1 . 4  2 6 . 1  2 6 . 1  2 2 . 1  2 9 . 2 4 2 . 1  
1 9 8 7  2 0 . 3  2 0 . 4 2 5 . '3  2 5 . 3  2 1 . 4  2 8 . 8 4 1 . 5  
1 9 8 8  1 7 . 7  1 ? � 4 2 0 . 7  2 /) . 7  1 Q . 5  2 6 . 4 3 9 . 6  
1 9 8 9  1 Q . 1  1 8 . 5  2 1 . 7  2 1 . 7  1 9 . 7  2 7 . 2  3 9 . 3  
1 9 9 0  2 0 . 4  1 R . 7 2 3 . 5 2 3 . 5  2 0 . 1  2 8 . 0 4 0 . 0  
1 9 9 1  2 0 . 2  1 � . 5  2 3 . 7  2 3 . 7  2 0 . 2  2 8 . 0  4 0 . 1  
1 9 9 2 1 9 . 9  1 8 . 2  2 4 . 5  2 4 . 5  1 9 . 9  2 7 . 9 4 1 . 0  
1 9 9 3  2 0 . 1  1 � . 4  2 5 . 5  2 5 . 5  2 0 . 1  2 � . 2 4 1 . 5  
1 9 9 4  1 9 . 5  1 7 . 7  2 6 . 3  2 6 . 3 1 9 . � 2 7 . 9 4 1 . 8  '''ij 1 9 9 5  1 9 . 5  1 7 . 5l  2 7 . 7  2 7 . 7  2 0 . 0  2 8 . 0  4 2 . 9  I 

co 1 9 9 6  1 9 . 0  1 7' . 3 2 8 . 0  2 � . 0  1 9 . 9  2 7 . 9  4 3 . 6  
1 9 <J 7  1 9 . ?  1 7 . 5  2 9 . 7 2 9 . 7  2 0 . 2  2 8 . 1 4 4 . 4 
1 9 9 8  1 9 . 4  1 7 . (, 3 0 . 8 3 fl . 8 2 0 . 4  2 8 . 3 4 5 . 1  
1 9 9 9  1 t) . 4  1 7 . 6  3 1 . R  31 .  S 2 0 . 5  2 8 . 5  4 5 . 8  
2 0 0 0  1 <) . 1  1 7 . 4  3 2 . 3  3 2 . �  2 0 . 7  2 8 . 5 4 6 . 4  
2 0 0 1  1 � . Q  1 7 . 2  3 2 . 4  ,5 ;> . 4  2 0 . 6  2 8 . 4  4 6 . 3  
2 0 0 2 l S . 9  1 7 . ?  3 3 . 3 3 � . 3  2 0 . R 2 8 . 4  4 6 . 7  
2 0 0 3  1 9  . 9  1 7 . 2  3 4 . 1  3 4 . 1 2 0 . R  2 8 . 6  4 6 . 8  
2 0 0 4  1 9 . �  1 7 . 1,  3 5 . 6  3 5 . 6  2 1 . 3  2 9 . 1 4 7 . 3  

.. 
2 0 0 5  1 q . 2  1 7 . 4  3 5 . 9  3 5 . 9  2 1 . 4  2 9 . 0 4 7 . 6  
2 0 G 6  1 () . ?  1 7 . '5  3 5 . 9  3 5 . 9  2 1 . 4  2 9 . 2 4 7 . 7  
2 0 0 7  1 G . 6  1 7 . 7  3 7 . 0  3 7 .  /) 2 1 . 7  2 9 . 5  4 8 . 1  
2 0 0 ::>'  1 9 . 5  1 7 . 7  3 7  . 8  3 7 . 1(  2 2 . 0  2 9 . 6  4 8 . 6  
2 0 0 <)  1 ? 5 1 7 . 7  � ,q .  6 3 q . 6  2 2 . 4  2 9 . 7 4 R . 9  
2 0 1 0  1 9 . 5 1 7 . 7 3 9 . 4  3 9 . '. 2 2 . 4  2 9 . R  4 8 . 9 
2 0 1 1  1 v . 7  1 7 . 8  3 9 . 9  3 9 . "  2 2 . 6  3 0 . 0  4 Q . l  
:l O 1 ?  1 O . Q  1 3 . 1  4 0 . 7  4 0 . 7  2 2 . 7  3 0 . 2  4 Q . l  
2 C  1 3  1 � . 9  1 7 . 1 '. 0 . 7  4 0 . 7  2 2 .  � 2 9 . 7 4 Q . 3  
1 i) 1 i. 1'1 . 7 1 7 .  ') 4 7 . 1 4 2 . 1  2 ? 5 3 0 . 0  4 9 . S  
;> 0 1 ') 1 ° . 4  1 7 . A 4 7 . >1  4 ? . �  2 2 . 6  3 0 . 2 4 9 . 3 



1 9 - � �. R - � 6  2 0 : 5 9 
C A S E  1 :  E I S 0 3 L A : C O � B I N A T I O N V A q  R A T E  C P R O B A � I L I S T I (  P U N  O P T I O N 1 V A R  R A T F  G A M E  = 5 0 

R E V  P R O T  

& C 0 1 = + 3 ML 

Long-run a l uminum 
T A B L E. 1 q  price = 65¢/ l b .  

P O W E R  R A T E S  n y  Y F A P  

( M I LL S  P E R  K W H ) 
( E X P E CT E D  V � L U E S )  

Y E A R  P :H O R I T Y O S I  N E W  F I R M S T A N D A R D  P U B L I C  PR I V A T E  
F I C, M 5 T � N I1 " R D  R E S C IJ R C E  S U Q P L U <;  N O N F I RM N O N  E X C H A N G E  N O N  E XC H A '4 G E  

1 9 8 6  2 0 . 7  2 1 . 4  2 6 . 0  2 6 . 0  2 2 . 1  2 9 . 2 4 2 . 1 
1 9 8 7 1 q . 8  2 0 . 4  2 4 . 8  2 4 . 13  2 1 . 5  2 8 . 5 4 1 . 5  
1 9 8 8  1 7 . 2  1 9 . 4 2 o .  2 2 0 . 2  1 q . 6  2 6 . 1 3 9 . 6 
1 9 8 9  1 � . 3  1 q . 5  2 0 . 9  2 0 . 9 1 9 . 7  2 6 . 7 3 9 . 3  
1 9 9 0  1 9 . 0  1 � . 4  2 2  . 1  2 ;> . 1  2 0 . 3 2 7 . 2 4 0 . 0  
1 9 9 1  l CJ . l 1 � . 1 2 2 . 5  2 ? . 5  2 (\ . 2  2 7 . 3 4 0 . 1 
1 9 9 2  1 9 . 3  1 7 . 7  2 4 . 0  2 4 . 0  2 0 . 0  2 7 . 6  4 1 . 0  
1 9 9 3  1 9 . (,  1 8 . 0  2 5 . 0  2 5 . 0  2 0 . 1  2 7 . 8  4 1 . 5  
1 9 9 4  1 P  . 9  1 7 . 3 2 5 . 9  2 5 . 9  1 9 . 8 2 7 . 6  4 1 . 8  'TI 
1 9 9 5  1 0 . 1)  1 7 . 4  2 7 . 2 2 7 . 2  2 0 . 0  2 7 . 7 4 2 . 9 I 

� 1 9 9 6  1 () . 0 1 7 . 3  2 8 . 0 2 8 . 0  2 0 . 0  2 7 . �  4 3 . 7 
1 9 <i 7  l O . ?  1 7 . 4  2 9 . H  2 g . 3  2 0 . 3  2 8 . 1 4 4 . 6  
1 9 9 3  1 ° . 3  1 7 . 1,  3 1 . 1  3 1 . 1  2 0 . 6  2 8 . 3 4 5 . 4  
1 9 9 9  1 Q . 3  1 7 . 6  3 1 . 9  3 1 . 9  2 0 . 8  2 8 . 4 4 5 . q 
2 0 0 0  1 Q . 1  1 7 . 4  3 2 . 2 3 2 . 2  2 0 . 3  2 8 . 5  4 6 . 4 
2 0 0 1  1 0 . 0  1 "7 . 3 3 2 . 6  3 2 . "  2 0 . �  2 8 . 5  4 6 . 4 
2 0 0 ;> 1 () . 0  1 7 . 3  3 3 . 4 . n . 4  2 1 . 0  2 8 . 5 4 6 , 7  
2 0 0 3  1 <> . 1  1 7 . 4 3 4 . 'i 3 4 . 5  2 1. 0 2 R . 7  4 6 . 9  
2 0 0 4  1 9 . 4  1 7 . A  3 5 • .  q 3 'i . 8  2 1 . 4  2 9 . 1 4 7 . 3  
2 0 0 5  1 ° . 4  1 7 . 6  3 6 _ 3 3 /) . 3  2 1 . 6  2 9 . 2 4 7 . 7  
2 0 0 6  1 } .  3 1 7 . 5  3 6 . 0  3 6 . 0 2 1 . 1,  2 9 . 2 4 7 . �  
Z 0 0 7 1 9 . 6  1 7 . 7  3 7 . 0  3 7 . 0  2 1 . 8  2 9 . 5 4 8 . 2  
2 0 0 ('. l q . 5  1 7 . 7  3 7 . 3 3 7 . �  2 2  . 1  2 9 . 6 4 � . 6  ? O O 9  1 9 . 4  1 7 . 0  3 ::1 . 1. 3 0:> . 4 2 7 . 4  2 9 . 6 4 8 . 9  
;> 0 1 0 1 9 . 3  1 7 .  <; 3 8 . �  3 Q . q  2 ? "5 2 9 . 7  4 8 . 9  
2 0 1 1  1 9 . 3  1 7 .  '5 3 9 . 4  3 Q . 4  2 ? 4 2 9 . q 4 8 . 9  
2 0 1 2  1 9 . 7 1 7 . 0  4 0 . 4  4 0 . 4  2 2  . /)  3 0 . 1  4 Q . 1  
2 0 1 5  1 � . 7  1 "' . ' )  4 0 . 4 4 0 .  I. 2 2 .  ? 2 9 . 5 4 <> . 3  
? (� 1 /1 1 9 . 1  1 ? 4 4 ? 1  4 ? 1 2 2 .  ') 2 9 . 9 4 9 . 5  1 0 1 ') l Q . � 1 7 . "  4 2 . 0 4 7 . 6  ? Z  • f, 3 fl . 1  4 <> . 3  
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2 9 . 6  4 9 . 3  
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3 0 . 2  4 9  .. 3 
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TA B L E  1 8  
P OWER RATES BY YEAR 

( MI L L S  P ER KWH ) 
( EX P EC T E D  V A L UES ) 

Y EAR P R I OR I TY D S I  N EW F I RM STANDARD P UB L I C  
F I RM STANDARD RESOURCE SURP L US NONF I RM NON EXC HANGE 

P R I V A T E  
NON EXCHANGE 

1 986 2 0 . 7  2 l . 3  26 . 1  26 . 1  2 2 . 0  29 . 2  
1 9 87 2 0 . 3  2 0 . 4  25 . 3  25 . 3  2 l . 3 28 . 8  
1 9 88 1 7  . 6  1 9 . 3  2 0 . 5  2 0 . 5  1 9 . 3  26 . 2  
1 9 89 1 9 . 0  1 8 . 4  2 l . 6  2 l . 6  1 9 . 6  27 . 0  
1 9 9 0  2 0 . 1  1 8 . 4  2 3 . 1  2 3 . 1  2 0 . 2  2 7 . 8  
1 9 9 1  2 0 . 0  1 8 . 3  2 3 . 4  2 3 . 4  2 0 . 1  27 . 8  

4 2 . 1  
4 l . 5  
3 9 . 6  
3 9 . 3  
4 0 . 0  
4 0 . 1  

1 9 9 2  1 9 . 7  1 8 . 0  24 . 3  2 4 . 3  1 9 . 8  27 . 8  4 0 . 9  
1 9 9 3  2 0 . 1  1 8 . 3  25 . 6  2 5 . 6 2 0 . 1  28 . 1  4 l . 5  
1 9 9 4  1 9 . 4  1 7  . 6  26 . 2  26 . 2  1 9 . 7  27 . 8  4 l . 8  
1 9 9 5  1 9 . 4  1 7  . 8  27 . 7  27 . 7 2 0 . 0  27 . 9  4 2 . 9  
1 9 96 1 9 . 0  1 7  . 3  28 . 3  28 . 3  2 0 . 0  27 . 8  4 3 . 7  
1 9 97 1 9 . 2  1 7  . 5  29 . 8  29 . 8  2 0 . 3  28 . 1  4 4 . 5  
1 9 98 1 9 . 4  1 7 . 6  3 l . 3  3 l . 3  2 0 . 6  28 . 3  4 5 . 2  
1 9 9 9  1 9 . 4  1 7  . 6  3 l . 9  3 l . 9  2 0 . 6  28 . 5  4 5 . 8  
2 0 0 0  1 9 . 3  1 7 . 5  3 2 . 8  3 2 . 8  2 0 . 9  28 . 6  46 . 5  
2 0 0 1  1 9 . 0  1 7 . 3  3 3 . 0  3 3 . 0  2 0 . 8  28 . 5  46 . 4  
2 0 0 2  1 9 . 1  1 7  . 3  33 . 8  3 3 . 8  2 l . 0  28 . 6  46 . 7  
2 0 0 3  1 9 . 1  1 7  . 4  34 . 6  34 . 6  2 l . 0  28 . 8  46 . 8  
2 0 0 4 1 9 . 5  1 7 . 7  36 . 1  36 . 1  2 l . 4  2 9 . 2  47 . 4  
2 0 0 5  1 9 . 3  1 7 . 5  36 . 2  36 . 2  2 l . 6  2 9 . 2  47 . 6  
2 0 0 6  1 9 . 3  1 7 . 5  36 . 3  36 . 3  2 l . 6  2 9 . 3  47 . 7  
2 0 0 7  1 9  .. 8 1 7 . 9  37 . 4  37 . 4  2 l . 9  2 9 . 7  48 . 2  
2 0 0 8  1 9 . 8  1 7  . 9  38 . 2  38 . 2  2 2 . 2  29 . 8  48 . 6  
2 0 0 9  1 9 . 7  1 7  . 9  38 . 9  38 . 9  22 . 5  29 . 9  4 9 . 0  
2 0 1 0  1 9 . 6  1 7  . 8  3 9 . 4  39 . 4  2 2 . 5  2 9 . 9  48 . 9  
2 0 1 1  1 9 . 8  1 7  . 9  4 0 . 1  4 0 . 1  2 2 . 6  3 0 . 1  4 9 . 0  
2 0 1 2  2 0 . 1  1 8 . 2  4 l . 0  4 l . 0  2 2 . 8  3 0 . 4  4 9 . 2  
2 0 1 3  1 9 . 1  1 7 . 3  4 l . 3  4 l . 3 22 . 5  29 . 9  4 9 . 4  
2 0 1 4  1 9 . 4  1 7  . 6  42 . 2  42 . 2  2 2 . 6  3 0 . 2  4 9 . 5  

2 0 1 5  1 9 . 6  1 7  . 8  4 2 . 9  42 . 9  22 . 7  3 0 . 4  4 9 . 3  
1 2 1 -MAR-86 1 4 : 5 1 

CA S E  1 : E I S S I 0 : SENS I T I V I TY MD/AR C L O S E  PROBAB I L I S T I C  RUN O PT I ON 0 S T D  RATE GAM E = 
W/ I NCEN 

No Act i on 
Columbia Fa l l s  and 
The Dal les Smelters 

Closed 
Long-run aluminum 

price = 7 0¢ / l b .  

5 0  
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APPENDIX G 

EMPLOYMENT IMPACTS 

This appendix reports the employment impacts for the various options studied 
in the Final EIS. To obtain these values, it was necessary to add a base 
employment level to the employment changes reported by the Decision Analysis 
Model. The resulting employment values represent actual employment levels per 
year that derive from the option or combination considered. 

The base level employment (Columns B and D of the tables on pages G-2 through 
G-22) were derived from Tables 70 and 71 in DSI Options Study, Final Report, 
Part 2. These tables are consolidated on page G-23 of this appendix. 
Table 70 listed 1985 employment for various regional industries. Table 71 
listed the average annual rates of growth for the period 1985-2005 for these 
same industries. Both tables break the data into respective public and 
private utility categories. To derive an employment level for any industry 
group for any year, the growth rates in Table 71 are compounded for the number 
of years required (in this case 15 years) and then multiplied by the 1985 base 
year level from Table 70 of the DSI Options Study. Results of these 
calculations, projected regional employment by industrial sector for 
1985-2000, are shown on the table on page G-24 of this appendix. 

Nonmanufacturing employment levels were constructed by subtracting total 
Pacific ,Northwest manufacturing employment (in BPA Forecasts of Electricity 
Consumption in the Pacific Northwest, Technical Documentation, Table 21, 
page 50) from total annual nonagricultural employment forecasts (Table 19, 
page 46 of the same document). These calculations are shown in the table on 
page G-25 of this appendix and are incorporated into the tables on pages G-2 
through G-22, column (F). 

Estimated BPA service area employment for the years 1987-2000 is shown as 
column (G) on pages G-2 through G-22 for the no action alternative, and for 
each proposal, other alternative, and combination studied for the Final EIS. 
Tables on pages G-2 through G-11 show this information for the cases with a 
long-run aluminum price of 70i/lb. and pages G-12 through G-21 show this 
information for a long-run aluminum price of 65i/lb. The person-year changes 
in employment (columns A, C, and E on pages G-2 through G-22) from the 
Decision Analysis Model, Table 10,. for 1987-2000 are then added (or 
subtracted) to (from) respective yearly employment levels. 

As page G-23 evinces, the "Industry" category includes: agriculture, 
chemicals, manufacturing, food processing, other manufacturing, and 
nonaluminum DSI industries. The "Other Industry" category includes all other 
employment: all nonmanufacturing; trade; services; transportation, 
conununications, and utilities (T.C.U.); finance, insurance, and real estate 
(F.I.R.E.); government; construction; and mining industries. 

G-1 



Tabl e: la Al uminum = f.70 

Na Act i on:  EMPLOYMENT IMPACTS 

OPTION 0 

1 987-2000 

(A) (8) (Cl (D) !E) {F) (6) 
., . 1.J la/ 2i lb/ 2/ le/ TOTAL 

Year Alu11inu1 (A + 9 1 00) Other Industry Manufactur i ng + Other Industry Nonmanuf acturing EHPLOYMENT 

Agr i cul ture Ind irect iB+ • •  +Fi 

--------------------------------------------------------------------------------------------------------------------------------

1987 (4,878) 4 , 222 977 718, 570 2,577 2,812,200 3, 538,546 

1988 (3,681) 5 , 419 1,909 720, 953 5, 166 2,872 , 100 3 , 605,547 

1989 (3,538) 5,562 1, 792 723,384 4,796 2,938,500 3,674 ,034 

1990 (3,845) 5 , 255 1,503 725 , 863 3,988 2,995,100 3 , 731, 709 

1991 {4, 104) 4 , 996 1, 490 728,389 3,953 3,036 , 500 3,775,328 

1992 (4,287) 4 , 813 1,313 (30,964 3,494 3,116,600 3,857,184 

1993 ( 4 , 588 ) 4,512 1,155 733 , 588 3,062 3, 180, 700 3 , 923 ,017 

1994 (4,384) 4 , 7 1 6  1,133 7.36,261 3,023 3, 261,800 4, 006,933 

1995 (4,174) 4 , 926 929 738,984 2 , 492 3 , 270, 900 4, 018 ' 231 

1996 (4,320) 4,780 809 741,757 2 , 200 3,347,000 4 , 096,546 

1997 {4,140) 4,960 573 744,580 1,571 3,422,300 4,173,984 

1998 {4,316) 4,784 397 747,455 1,103 3 , 508,400 4 , 262 , 139 

1999 (4,375) 4 , 725 253 750 , 381 722 3,583,000 4 , 339 ,081 

2000 {4,337) 4,763 B2 753 , 359 276 3,663,800 4 , 422 , 280 

--------------------------------------------------------------------------------------------------------------------------------

t, lb/ Bonnevil l e Power Administration, U. S. Depart ment of Energy, OSI Options Study, 

Fina l  Report - Part 2 ( Portl and , Oregon, June 1985 l , Tables 70-71, pp. 172-3. 

:/ Bonneville PoNer Administration, U. S. Department of Energy , Bonneville Power Administration 
Forecasts of El ec tric i ty Consumpt i on i n  the Pacifi c Northwest, Technical Documentation 
(Portland, Oregon, August 1995), Tables 19 , 21 , pp.46, 50. 

' Decisi on Analysis Model ( DAM), Employment Impacts: Change in Employment {Person-Years), Table 10. 

Co�puter Printout dated: 03/19i86. 

2/ 
Year Al uminut11 

187-1991 (4, 009l 

'92- 1996 (4,351) 

197-2000 (4,292) 

(B) (Cl 

la/ 2/ 
(A + 9100) Other Indust r y  

5,091 1,534 

4,749 1,068 

4,808 326 

Table: lb 

SUM�ARY: Al umi num= $.70 

(0) 

1 b I 
!El 

., , 4i 

Manufacturing + Other Industry 

Agricul ture Indir ec t  

723,432 4,096 

736,311 2,854 

748,944 918 
-------------------------·----------------------------------------------

G-2 

{F) 

le/ 

Nonmanuf acturing 

2, �·3C, 880 

3,235 , 400 

3 , 544,3 75 

(6) 
TOTAL 

EMPLOYMENT 
IB+ • •  +Fl 

3,665,033 
3,980,382 

4,:::9,371 



{A) 'to' 1 ... 1 \Ci 

2i la/ 2/ 

Year Aluminum (A + 9100) Other Industry 

1987 (5,012) 4,0BB 1,007 
1988 (4, 148) 4,952 1,989 

1989 n, 785! 5,315 1,923 

1990 (4,080) 5,020 1,738 

1991 (4,36n 4, 733 1,675 

1992 (4,420) 4,680 1,512 

1993 (4,639) 4,461 1 , 266 

1994 (4,489) 4,611 1, 194 

1995 {4,454 ) 4,646 996 

1996 (4 , 494 ) 4,6y6 941 

1997 (4,364) 4,736 553 

1998 (4,529) 4,571 344 
1999 (4,569) 4,531 160 

2000 (4,610) 4,490 6 

Table: 2a 

OPTION 1 (REVENUE) 

1987-2000 

(D) (E) 

lb/ 2/ 
Manuf acturing  + O ther Industry 

Agri culture I n direct 

718,570 2,666 
720, 953 5,405 

723,384 5, 187 

725,863 4,683 

729,389 4,499 

730,964 4,082 

733,588 3,38B 

736,261 3,203 

i3B,984 2,694 

741,757 2,298 
744,580 1,524 

747,455 971 

750,381 475 

753,359 72 

{Fj 

le/ 
tionmanuf actur i ng  

2,812,200 
2,872,100 
2,938,500 

2,995,100 

3,036 ,500 
3, 1 1 6,600 
3!180, 70(• 
3,261,800 

3,270,900 
3,347,000 

3,422,300 
3,508,400 

3,583,000 

3,663,800 

Alu1i nu1 = S.70 

(6) 
TOTAL 

EMPLOYMENT 

(B+ . . +F ) 

3,538,531 
3,605 , 399 
3 ,674 , 309 
3 , 732,404 
3,775,796 

3,857,838 

3,923,403 
4,007,069 

4,019,220 

4,096,502 

4,173,693 

4,261,741 

4,338,547 
4,421,727 

------------------------------------------------------------------------------------------------------------------------------------

la, lb/ Bonneville Puwer Administration, U. S. Dep artme nt of Energy , OSI Op tions S tudy , 
Final Report - P art 2 {Portlan d ,  Orego n ,  J une 19851, Tables 70-71, pp. 1 72-3. 

le/ Bon neville Power Administr at io n, U. S .  Dep ar tment of Energy , Bonnev ille Power Admi n istrati on 
Forecasts of Ele ctrici ty Consumption in the Pa c ific Nor thwes t ,  Te chni cal Doc umen tati on 

(Por tlan d, Oregon, August 1985), Tables 19, 21, pp.46, 50. 

21 Decisio n An alysis Model (DAM) , Employme nt  Imp ac ts: Change i n  E;ploymen t (Perso n-Years), T able 10. 
Computer Pr intout dated: 03/19/86. 

(A) (B) (CJ 

21 l a/ 2/ 
Year Aluminum (H + 9100) Other I ndus try 

1987-1991 (4 , 278) 4,822 1,666 

1992-1996 (4 , 499) 4,601 1,162 

1997-2000 (4,518) 4 , 582 266 

Tab! e: 2b 

SUMMARY: Alu1inu1 = $.70 

(D) {El 

lb I 2/ 
11an uf acturin g + Other lndustr·{ 

Ag r icu l t u re Indirect 

723,432 4,498 

7.36,311 3, 133 

748,944 761 

G-3 

{F) 
le/ 

�Jonmanufa::turi ng 

2,930,880 

3,235,400 

3,544,.375 

(6) 
TJTAL 

EMPLOY�ENT 
(8+ .. 1 F) 

.3,6t,5,=�8 
3,980,6b 
4,298,927 



(Al 
2/ 

Year Al umi nu1 

1987 (4,770) 

1988 13,877) 
1989 (3,592) 
1990 !3,830) 
1991 (4,117) 
1992 14,220 ) 
1993 ( 4,5 1 5 )  
1994 14,387) 
1995 14, 31 5 )  

1996 14, 323) 
1997 (4,236) 
1998 14,3871 
1999 14,430) 
2000 14,426) 

la/ 
(A + 9100) 

4,330 
5,223 
5,508 
5, 270 
4,983 
4,880 
4,505 
4,713 
4,785 
4,777 
4,864 
4,713 
4,670 
4, 674 

2/ 
Other Industry 

984 

1, 949 
1,844 
1,577 
1,552 
1, 371 
1, 179 
1,151 

957 
825 
562 
412 
265 

74 

Table: 3a 

OPT I ON 2 tBPA PROPOSAL) 

1987-200!) 

lbi 

Pfanuhcturing + 
Agriculture 

7 18 ,570 
720,953 
723, 384 
725,863 
728,389 

730,964 
733,SSB 

736,261 

738,984 

741,757 

744,580 

747,455 

750 , 381 

753,359 

2/ 
Other I ndustry 

Indirect 

2,598 
5 , 285 
4,952 
4,208 
4,137 
3,664 
3,132 
3,076 
2,577 
2,243 

1,544 
1, 151 

760 
257 

(Fl 
le/ 

Nonmanuf acturing 

2 , 012,200 
2,872, 100 
2,930, 500 
2,995,100 
3,036,500 
3, 116,600 
3,180,700 
3,261,000 
3,270,900 
3,347,000 
3,422,300 
3, 508,400 
3,583,000 
3,663,800 

Alu1inu1 = f.70 

(6) 
TOTAL 

ErtPLOY"ENT 
(8+1 I +F) 

3,538,602 
3, 605,510 
3,674,188 
3,732,018 
3,775,561 
3,857,479 
3 , 9 23 , 184 
4,007,001 
4,018,203 
4,096, 602 
4,173,850 
4,262, 131 
4,339,070 
4 , 422,164 

----------------------------------------------- -------------------------------------------------------------------------------------

la , 1b i Bonnevil l e  Power Ad1inistration1 U. S. Depart1ent of Energy, DSI Opti on s Study, 
Final Report - Part 2 (Portland, Oregon, June 1985), Tabl es 70-71, pp. 172-3. 

lei Bonnevil l e  Power Administ rat ion , U. S. Department of Energy, Bonneville Power Admin i stration 
Forecasts of E l ec t r i ci t y Consumption in the Pacif i c  Nor thwest, Technical Documentation 
<Portland, Oreqon , August 19851, Tables 19, 21, pp. 46, 50. 

21 Decision Analysis Model <DAM ) ,  E1pl oy1en t lapacts: Change in E1pl oy1ent (Person-Years), Table 10. 
Computer Printout dated: 03/ 1 9 / 86. 

Year 

1987-1991 

1992-1996 

1997-:ooo 

CAl 
2/ 

Al um i num 

14,037) 

(4,352) 
14,370) 

la/ 

( A  + 9100) 

5,063 
4,748 

4 , 730 

2/ 
Other Industr y 

1,581 
1,097 

328 

Table: 3b 

SUMMARY: Alu1ir.u1 = t.70 

l b /  
ffanufact ur i ng + 

Agricul ture 

723,432 
736,311 

748,944 

( F) 

2/ le/ 
Other Industr y Nonmanuf acturing 

Indirect 

4,236 2,930,880 
2,938 3 , 235 ,400 

928 3,544,375 
- ------------------------ -------------------------------------------- - ------

G-4 

(6) 
TOTAL 

E�PLOYMENT 
(8+. I +F ) 

3,665,192 
3,980,494 

4,299,305 



Tab le i 4a Alu1inu1 = f.70 

EftPLOYMENT IftPACTS 

OPTION 3 (LOAD) 

1987-2000 

CAI (B) (Cl (D) (El (f) (6) 
2/ la / 2/ lb/ 2/ lei TOTAL 

Year Aluminu1 (A + 9100) Other Industry "anufactur ing + Other Industry Non1anuf acturing El'IPLOYftENT 

Agriculture Indirect (8+ . . +f) 
-----------------------------------------------------------------------------------------------------------------------------------

1 987 ( 4 , 428 ) 4,6i2 948 718 , 570 2 , 489 

1988 (3,574) 5,526 1,94 1 720,953 51259 

1 989 ( 3, 1 78)  5,922 1,847 723,384 4,958 

1 990 (3,395 )  5,705 1,Sb4 725,863 4 , 167 

1 99 1  ( 3,671) 5,429 1,543 728,389 4, 109 

1 992 (3 I 849) S,251 1,345 730,964 3 , 583 

1 993 ( 4, 1 361 4,964 1,169 733 , 588 3, 10 1 

1 994 (3,989 ) S,1 1 1  1,1 37 736,261 3,034 

1 995 ( 3,872) 5,228 959 738,984 2 , 580 

1 996 (4,0051 5,095 8 14 74 1,757 2 , 209 

1997 n, 975) s, 1 25 56 1 744, SBO 1 , 540 

1 998 (4 , 126 ) 4,974 41 1 747,455 1 , 146 

1 999 (4,205) 4,895 255 750,38 1 732 

2000 (4,210) 4,890 93 753,359 3 1 1  

la, lb/ Bonneville PoNer Administrat ion , U. S .  Depart1ent o f  Energy , DSI Opt i ons Study, 

Final Report - Part 2 (Portland ,  Oregon, June 1 985) , Tables 70-71 , pp. 1 72-3. 

le/ Bonneville PoMer Ad1inistrat ion, U. S. Depart1ent of Energy , Bonneville Power Ad1inistration 
Forecasts cf Electric ity Consu1ptian in the Pacific Northwest , Techni cal Docuaentatian 
(Portland , Oregon , August 1985!, Tables 1 9, 2 1 ,  pp . 46 , 50. 

2,81 2,200 

2,872,100 

2,938,500 

2,995,100 

3,036,500 

3, 1 1 6,600 
3, 1 80, 700 

3,261,BOO 

3,270,900 

3,347,000 

3,422,300 

3,508,400 

3 , 583,000 

3 , 663,BOO 

21 Decision Analysis "odel (DAM), E1ploy1ent Impacts: Change in E1ploy1ent (Person-Years), Table 10.  
Computer Printout dated: 03i19/Bb. 

Year 

1 987- 199 1 

1 992-1 996 

1 997-2000 

( A) 

21 
Aluminum 

(3 , 649) 

n, 970l 

(4, 129) 

la/ 
(A + 9 1 00) 

5,45 1 

5, 130 

4,971 

(Cl 

21 
Other Industry  

1,569 

1 ,085 

330 

Table: 4b 

SUMMARY : Alu1inu1 = $,70 

lb l 

Manuf acturing + 

Agriculture 

723,432 

736,311 

748,944 

tE) 
21 

Other Industry 
Indirect 

4, 1 96 

2,90 1 

932 

----------------------------- ----- ------- ---------------- --------------- ---

G-5 

(f) 
le/ 

Non1anufacturing 

2,930,880 

3,235,400 

3,544,375 

3,538,879 

3,605, 779 

3,674,61 1  

3,732,399 

3, 775,970 

3,857 , 743 

3,923,522 

4,007,343 

4,0 1 8 , 65 1  

4,096,875 

4, 174, lOb 
4,262,386 
4,339,263 

4,422,453 

(6) 

TOiAL 
EHPLOYftENT 

(8+ •• +FI 

3,665,528 

3,980,827 

4,299,552 



21 
Year Aluminum 

1987 (4,849) 
1988 (3,875) 
1989 (3,581 ) 
1990 (3,856) 
1991 (4,080) 
1992 (4,253) 
1993 (4,549) 
1994 (4,337) 
1995 (4,148) 
1996 (4,301) 
1997 (4, 100) 
1998 (4,276) 
1999 (4,343) 
2000 (4,322) 

la/ 
(A + 9100) 

4,251 
5,225 
5,519 
5,244 
5,020 
4,847 
4,551 
4,763 
4,952 
4,799 
5,000 
4,824 
4,757 
4,778 

2/ 
Other Industry 

977 
1, 909 
1 ,791 
1,504 
1,488 
1,316 
1,152 
1;121 

914 
BOB 

566 
399 
251 

Bl 

Table: 2a 

EMPLOYRENT IMPACTS 

OPTION 1 (CONita.1V 3 MILU 

1987-2000 

(D} 
21 lb/ 

Manufacturing + 
Agriculture 

Other Industry 
Indirect 

718,570 2,576 
720,953 5, 165 
723,384 4,794 
725,863 3,992 
728,389 3,949 
730,964 3,503 
733,588 3,053 
736,261 2,989 
738,984 2,448 
741,757 2, 1 96 
744,580 1,550 
747,455 1, 111 
750,381 717 
753,359 272 

(F) 
le/ 

Nonunuf acturing 

2,812,200 
2,872, 1 00 
2,938,500 
2,995, 100 
3,036,500 
3,116,600 
3,180,700 
3,261,BOO 
3,270,900 
3,347,000 
3,422,300 
3,508,400 
3,583,000 
3,663,800 

Aluminum= $. 70 

(6) 
TOTAL 

EMPLOYMENT 

{8+. I +F) 

3,538,574 
3,605,352 
3,673,9BB 

3,731,703 
3,775,346 
3,857,230 
3,923,044 
4,006,934 
4,018,198 
4,096,560 
4,173,996 
4,262,189 
4,339,106 
4,422,291) 

---------------------------------------------------------------------------------------------------------------------------------------

l, lb/ Bonneville PoMer Administration, U. S. Depart1ent of Energy, DSI Options Study, 
Final Report - Part 2 <Portland, Oregon, June 1985}, Tables 70-71 , pp. 172-3. 

:I Bonneville Power Ad1inistration, U. 5. Departaent af Energy, E1nneville Power Administration 
Forecasts of Electricity Consumption in the Pacific Northw�st1 Technical Documentation 
(Portland, Oregon, August 1985) , Tables 19, 21, pp. 46, 50. 

' Employment l1pacts: Change in E1ploy1ent (Person-Years), Table 10. 
Computer Printout dated: 03/19/86. 

{Bl CCl 

Table: 2b 

SU""ARY: Al u1i n um i $.70 

(£) (F) 

Year 
2/ 

Aluminu11 
la/ 2/ 

CA + 9100) Other Industry 
lb/ 

Planuf acturing + 
Agriculture 

Other Industry 
Indirect 

2/ le/ 

Nonunufacturing 

(6) 
TOTAL 

El1PLOYl'IHH 
rn+ .. +F) 

·--------------------------------------------------------------------------------------------------------------------------------------
�87-1991 (4,048) 5,052 1 ,534 723,432 4,095 2,930,880 3,664,993 
'92-1996 (4,318) 4,782 1,062 736,311 2,838 3 , 235,400 3,980,393 
197-2000 (4,260) 4 , 840 324 748,944 913 3,544,375 4.299,395 
--------------------------------------------------------------------------

G-6 



\A) 
2/ 

Year Aluminum 

1987 (4,795) 

1988 {3,886) 

1989 {3,551) 

1990 (3,811) 

1991 (3,966) 

1992 (4113U 
1993 (4,424) 
1994 <4,207} 

1995 (4,064) 
1996 {4'189) 

1997 (3,973} 

1998 (4, 118) 

1999 (4,207) 

2000 (4, 189) 

lai 
(A + 9100) 

4,305 
5,214 

5,549 
5,289 
5, 134 
4,969 
4,676 
4,893 

5,036 
4,911 

5, 127 
4,982 
4,893 
4, 911 

(Cl 
2/ 

Other Industry 

977 
1,905 
1,792 

1,505 
1,491 
1,323 
1, 138 
1, 114 

908 

799 
571 
404 
261 

93 

Table: 3a 

EMPLOY"ENT IMPACTS 

OPTION 2 (CON/MOD 5 MILL) 

1987-2000 

lb/ 2/ 
Manufacturing + 

Agriculture 

Other Industry 

Indirect 

718,570 2,576 
720,953 5, 155 
723,384 4,796 
725,863 3,994 
728,389 3,957 
730,964 3,520 
733,588 3,013 
736,261 2,967 
738,984 2,433 

741,757 2, 170 
744,580 1,562 
747,455 1,123 
750,381 742 

753,359 305 

(f) 
le/ 

Nonmanuf acturing 

2,812,200 
2,872,100 
2,938,500 

2, 995, 100 
3,036,500 
3, 116,600 
3,180,700 
3,261,800 
3,270,900 

3,347,000 
3,422,300 
3,508,400 
3,583,000 
3,663,BOO 

Aluminu1 :: $.70 

(6) 
TOTAL 

EMPLOYMENT 

(B+,. +f) 

3 ,538,6: 
3,605,3� 
3,674, o� 
3, 731, n 
3, 775,4/ 
3,857,3/ 
3,923, 11 
4,007,03 
4,018,26 

4,096,63 
4,174,14 
4,262,36 
4,339,27 
4,422,46 

----------------- ------------------------------------------------------------------------------------------------------------------------

la, lb/ Bonneville Power Administration, U. S. Depart1ent of Energy, DSI Options Study, 

Final Report - Part 2 <Portland, Oregon, June 1985), Tables 70-71, pp. 172-3. 

le/ Bonneville Power Ad1inistration, U. S. Department of Energy, Bonneville Power Ad1inistration 

Forecasts of Electricity Consumption in the Pacific Northwest, Technical Documentation 

!Portland, Oregon, August 1985), Tables 19, 21, pp. 46, SO. 

2/ Employment Impacts: Change in Employment (Person-Years), Table 10. 
Computer Printout dated: 03/19/86. 

Table: 3b 

SUttPl"RY: Alu1inu1 = $.70 

(Al ( B) (C) (D) <El 
21 la/ 2/ lb/ 21 

Year Aluminum (A + 9100! Other Industry Manufacturing + Other Industry 

Agriculture Indirect 

1987-1991 (4,002) 5,098 1,534 723,432 4,096 
1992-1996 (4,203) 4,897 1,056 736,311 2,821 
1997-2001) (4,122) 4,978 332 748,944 933 

------------------------------------------------------------------------------

G-7 

<Fl 

lei 
Nonmanuf acturing 

2,930,880 
3,235,400 
3,544,375 

16) 
TOTAL 

EHPLOYPIENT 
rn+ • •  +Fl 

3,665,04( 
3, 980, 48� 

4, 299 ,56: 



21 

Year Aluminulil 
l a/ 

(A + 9100) 

( C) 
21 

Other Industry 

Table: 4a 

E"PLOYMENT IMPACTS 

OPTION 3 ( CON/MOD 10 "Ill) 

1987-2000 

t1anufacturing + 
Agriculture  

l b /  

(£) 
21 

Other Industry 
I ndirect 

(f) 
l e /  

Nonmanuf acturing 

Alu1inu1 = •.70 

(6) 
TOTAL 

Etf PLOYptENT 
(8+ • •  +F) 

-------------------------------------------------------------------------------------------------------------------------------------

1987 (4,625) 4,475 977 718,570 2,576 2,812,201) 3,538,798 

1988 (3,739) 5,361 1,904 720,953 5, 152 2,872,100 3,605,470 

1989 (3,378) 5,722 1,795 723,384 4,605 2,938,500 3,674,206 

1990 (3,604) 5,496 1,508 725,863 4,003 2,995,100 3,731,970 

1991 (3,738) 5,362 1,489 728,389 3,951 3,036,500 3,775,691 

1992 (3,906) 5, 194 1,323 730,964 3,522 3, 116,600 3,857,603 

1993 ( 4,216 ) 4 , 884 1,126 733,588 2,978 3,180,700 3,923,276 

1994 (4,025) 5,075 1, 111 736,261 2,958 3,261,800 4,007,205 

1995 (3,733) 5,367 881 738,984 2,356 3,270,900 4,018,488 

1996 n,883) 5,217 805 741,757 2,184 3,347,000 4,096,963 

1997 n, 734) 5,366 598 744,580 1,636 3,422,300 4,174,480 

1998 (3,855) 5,245 391 747,455 1,084 3,509,400 4,262,575 

1999 {3, 943) 5, 157 256 750,381 727 3,583,000 4,339,521 

2000 (3, 941) s, 159 74 753,359 250 3,663,BOO 4,422,642 

-------- -----------------------------------------------------------------------------------------------------------------------------

a ,  lb/ Bonneville Power Ad1inistrati on1 U. S. Depart1ent of Energy, DSI Options Study , 
Final Report - Part 2 (Portland ,  Oregon , June 1985) , Tables 70-71, pp. 172-3. 

cl Bonneville Power Administration, U. S. Depart1ent of Energy , Bonneville PoNer Administration 
Forecasts of Electricity Consumption in the Paci fic Northwest , Technical Documentation 
lPortland ,  Oregon, August 1985) , Tables 19, 21, pp. 46, 50. 

Employment Impacts: Change in E1ploy1ent (Person-Years) ,  Table 10. 

Computer Printout dated: 03/19/86. 

Table: 4b 

SU""ARY: Alu1inu1 = $.70 

2/ lb/ 2/ 

{F) 
lei 

Year Alu1inu1 

la/ 

(A + 9100) 

21 

Other Industry ftanufacturing + 
Ag ri culture 

Other Industry 

Indirect 

Nonmanuf acturing 

987-1991 (3,817) 5,2B3 1,535 723,432 4,097 2,930,880 

992-1996 (3, 953) s, 147 1,049 736,311 2,BOO 3,235,400 

997- 2001) (3,868) 5,232 330 748,944 924 3,544,375 

-------------------------------- -------------------------------------------

G-8 

(6) 
TOTAL 

ErtPLOYMENT 
rn+ • •  +n 

3,665,227 

3,980,707 

4,299,805 



21 
Year Alu11inu1 

1987 (4, 976 ) 
1 988 (4, 1 49 ) 
1909 (3 , 757 ) 
1990 (4 , 023) 
1991  {4 , 306 ) 
1 992 (4 ,375)  
1993 (4, 588) 
1994 (4 , 449) 
1995 ( 4 , 379) 
1 996 (4 , 427) 
1997 {4 ,292) 
1998 (4 , 465 ) 
1999 {4,�::�j 
2000 i.f,564) 

Table: 2a 

OPTION 1 (REVENUE � 3 "ILL) 

1987-2000 

(C) 
la/ 2/ lbi 

(A + 9100) Other Industry Kanuf actur ing  + 
Agriculture 

4 ,  124 1 ,007 7 1 8 , 570 
4 , 95 1  1 ,989 720,953 
5,343 1 ,925 723, 384 
5,077 1 , 740 725,863 
4 , 794 1, 677 728 , 389 
4 , 725 1,516 730 ,964 
4,512 1 ,256 733 , 588 
4 , 651  1, 186 736,26 1 
4 , 721  990 738 , 984 
4 , 673 838 741 , 757 
4 , 808 549 744 , 580 
4 , 635 360 747,455 
4 , 572 166 750 ,381  
4 , 536 1 1  753 ,359 

([) 
2/ 

Other Industry 

Indirect 

2 , 667 
5 , 404 
5, 1 9 1  
4 , 689 
4 , 504 
4 , 092 
3 , 357 
3 , 180 
2 , 675 
2 , 288 
1 , 5 12 
1 , 0 1 1  

49 1 
84 

qqq 

(f) 
kl 

Non1anuf acturing 

2 , 8 12 ,200 
2 , 872 , 100 
2 , 938 , 500 
2 , 995 , 100 
3 , 036 , 500 
3 , 1 1 6,600 
3 ,180, 700 
3 , 261 ,BOO 
3 , 270, 900 
3 , 347 , 000  
3 , 422,300 
3150 8 , 400 
3 , 583, 000 
3 , 663 , 800 

Alu11inu1 = S.70 

(6) 
TOTAL 

EKPLOYPIENT 
(8+ . . +F) 

3 , 538 , 568 
3, 605,39i 
3 , 674 , 343 
3,732, 469 
3 , 775 , 864 
3 , BS7 , B97 
3 , 923, 413 
4 , 007 , 078 
4 , 0 1 8 , 270 
4 , 096, 556 
4 , 173 , 749 
4 , 26 1 , 861  
4 , 338, 610  
4 , 42 1 , 790 

-------------------------------------------------------------------------------------------------------------------------------

la , lb/ Bonneville PoNer Ad1ini stration , U. S. Depart1ent of Energy, DSI Opti ons Study 
fi nal Report- Part 2 <Portland , Oregon , June 19851 , Tables 70-7 1 ,  pp. 172-73. 

le/ Bonneville Po•er Administr ation , U. S. Depart1ent of Energy, Bonneville Power Ad1inistration 
forecasts of Electricity Consu1ption in the Paci fic Northwest , ·Technical Docu1entation 
(Portland, Oregon , August 1985), Tables 19,  21 , pp. 46 , SO. 

2/ Decision Analysis "odel {DA"I , Employ1ent Impacts: Change i n  E1ploy1ent (Person-Years) , Table 10. 
Co1puter Printout dated: 03/19/86. 

Year 

1987-1991 
1992-1996 
199i-2000 

2i 

Aluminu1 

(4 , 242) 
(4 , 444) 
{4 , 462) 

l a/ 
\A + 9100) 

4 , 858 
4,656 
4 , 638 

T able: 2b 

SUH"ARY: Alu1inu1 = $.70 

(C) <DI 

2/ l b/ 
Other I ndustry "anuf acturing + 

Agriculture 

1 , 668 723 , 432 
1 , 157 736 ,311  

272 748 , 944 

{E)  
21 

Other Industry 
Indirect 

4 , 491 
3, 1 1 8 

775 
------------------------------------------------------------------- ----

G-9 

(f) 
le/ 

Non1anuf acturing 

2, 930,880 
3 , 235,400 
3,544,375 

(6) 
TOTAL 

EMPLOY"ENT 
(B+ • •  tF) 

3,665,328 
3,980,643 
4,299,003 



2/ 

Vear A l umi num 

1987 {4,641) 

1988 (3,864) 

1989 {3,566) 

1990 (3,783) 

1991 (3,957) 

1992 (4,114) 

1993 {4,359 ) 
1994 (4, 1 80 )  
1 995 {4,139) 

1 996 (4, 154) 
1997 (4,077> 

1998 (4,208 ) 
1 99 9  (4,271> 

2000 (4, 236) 

(BJ (C) 

ta/ 2/ 

(A + 9100) Other Industry 

4,459 982 

5,236 1,943 

5,534 1 , 844 
5,317 1,574 
5,143 1,543 

4,986 1,375 
4,741 1,1 78 
4,920 1, 152 
4, 961 960 

4, 946 828 

5,023 573 
4 , 892 4 1 4  
4,829 271 

4, 864 83 

Tabl e: 3a 

OPTION 2 <BPA PROPOSAL & 5 MILL) 

1987-2000 

(0) 
lb/ 2 /  

"anuf act uri ng + Other I n dustry 
Agri cul t ure Indi rect  

7 18,570 2,590 
720,953 5,268 
723,384 4, 952 
725,863 4, 197 
728 , 389 4, 109 
730 , 964 3, 674 
733, 588 3, 129 
736 , 261 3,078 
738,984 2,584 
741, 757 2 , 2 49 
744,580 1, 572 
747,455 1,154 
750, 381  776 
753, 359 279 

(F) 
tel 

Ndnmanuf actur i ng 

2,012,200 

2,872,100 

2,938,500 
2,995,100 

3, 036,500 
3, 116,600 
3,180,700 
3,261,BOO 
3,270,900 

3 , 347,000 
3,422,300 

3,508,400 
3,583,000 

3,663,800 

A l umi nu1  = S.70 

(6) 
TOTAL 

El'IPLOYl1ENT 
( 8+ •• +F) 

3,538,801 
3,605,500 
3,674 , 214 
3,732,051 
3,775,684 
3,857,599 
3 , 923,336 
4,007,211 

4 , 0 1 8 , 389 

4,096,780 

4,174,048 
4,262, 31 5  
4,339,257 

4,422,385 
·-------------------------------------------------------------------------------------------------------------------------------

a ,  lb/ Bonnevil l e  PoMer Ad1in i strati on ,  U. S. Depart ment of Energy, OSI Opti ons Study 
Final  Report- Part 2 (Portland, Oregon , J un e  1985l, Tabl es 70-7 1 ,  p p. 1 7 2-73. 

cl Bonnevi l l e PoMer Ad1in i strati on, U. S. Dep artment of Ener g y, Bonnevil le PoMer Admi n i strati on 
Forecasts of El ectricity Con su1p t i on in t he Pac i fi c  Nort hwest, Techn i c al Docu1entation 
(Port l and, Oregon , Aug ust 1985), Tab l es 19, 21, pp. 46, SO. 

'./ Dec i s i on Ana l ys i s  "ode l  CDAl'l l , E1pl oy1ent I mpacts: Change i n  Employment (Person -Years) , Tab l e  10 .  
Computer Pr i ntout dated: 03/ 1 9/86. 

2/ 
Year Al umi num 

987-1991 ( 3,962) 
992-199b {4I189) 
997-2000 C4,19Bl 

l a /  
{A + 91001 

5, 138 
4,911 
4,902 

2/ 
Other Industry 

1,577 
1 , 099 

335 

Tab l e: 3b 

SUM�ARV: A l u1i n um = $.70 

l b /  
�anuf acturing + 

Agri cul ture 

723, 432 
736,311 
748 , 944 

2/ 
Other Industry 

Indi rect 

4,223 
2 , 943 

945 
-----------------------------------------------------------------------

G-10 

(f) 
le/ 

Nonmanufacturing 

2,930,880 

3,235 , 400 
3,544 , 375 

{6) 
TOTAL 

EMPLOYMENT 
(B+ • •  +F) 

3, 665,250 
3,980, 663 
4, 299, 501 



(AJ (BJ (C) 

2/ la/ 2/ 

Year Alu1inu1 <A + 'HOO) Other Industry 

1987 (3, 937) 5, 1 63 931 

1988 ( 3 ,397) 5 , 703 1 , 937 
1989 (3, 057) 6 , 043 1 , 849 

1 990 ( 3,219) 5 , 891  1 , 560 
199 1  ( 3 , 31 8) S , 782 1 ,546 
1 992 ( 3 , 4 1 4) 51686 1 , 36 1  
1 993 (3, 627) 5 , 473 1 ,  1 42 
1994 (3 ,530) 5,570 1 ,  1 17 
1995 (3 , 483) 5,617 909 
1996 ( 3 , 608) 5 , 492 790 
1 997 ( 3 , 588) 5,512 569 

1998 (3 , 720) 5 , 380 402 
1999 ( 3 ,  767) 5 , 333 257 
2000 (3,734) 5 , 366 1 22 

Table: 4a 

OPTION 3 (LOAD � 10 MILL) 

1987-2000 

(D) (£) 
lb/ 2/ 

"anuf acturing + Other Industry 
Agri culture Indirect 

7 1 8 , 570 2 , 437 
720 , 953 5 , 247 
723, 384 4 , 9b4 
725, 863 4, 155 
728 , 389 4 ,  1 15 
730, 964 3 , 628 
733,588 3 , 021  
736 , 26 1  2 , 974 
738 , 984 2 , 435 
74 1 , 757 2 , 1 59 
744,SBO i , 557 
747,455 1 , 113  
750 , 381 737 
753,359 385 

(F) 

le/ 
Nan1anufacturing 

2 , 812 , 200 
2,872 , 100 
2 , 938 , 500 
2 , 995 , 100 
3 , 036 , 500 
3 , 116,600 

3 , 180 , 700 
3 , 26 1 , BOO 
3 , 270 , 900 
3 , 347 , 000 
3 , 422 , 300 
3 , 508, 400 
3 , 583 ,000 
3,663 , 800 

Alu1inu1 = S.70 

(6) 
TOTAL 

EMPLOYMENT 
(8+ • •  +F) 

3 , 539,301 
3, 605,940 
3,674 ,740 
3 , 732, 559 
3 , 776 , 332 
3 , SSB , 239 
3 , 923 , 924 
4 ,007 , 722 
4 , 018 , 845 
4 , 097,206 
4 , 174,518  
4 , 262 , 750 

4 , 339 , 708 
4 , 423 , 032 

--------------------- ------------------------------------------------------------------------------------------------------------

l a ,  lb/ Bonneville PoNer Admin i stration , U. S. Depart1ent of Energy, DSI Opti ons Study 

Final Report- Part 2 (Portland ,  Oregon , June 1 985) , Tables 70-71 ,  pp. 172-73. 

le/ Bonnevi l le Power Administration , U. S. Depart1ent of Energy , Bonneville Power Ad1inistr•tion 
Forecasts of Electricity Consumption in the Paci fic Northwest, Technical Docu1entation 

{Portl and , Oregon , August 1985)1 Tables 19 , 21 , pp. 46, 50. 

2/ Decision Anal ysis Model {DAM), Employment I1pacts: Change in E1ploy1ent (Person-Years>, Tab l e 1 0 .  
Computer Printout dated: 03/19/86. 

Table: 4b  

SUMMARY: Alu1inu1 = $ . 70 

(B) IC) ( F) 

Year Aluminum 
21 la/ 

(A + 91001 
2/ lb/ 

Other Industry "anuf acturing + 
Agriculture 

2/ 
Other Industry 

Indirect 

lei 
Nan1anuf actur i ng 

(6i 
TOTAL 

EMPLOYl'IENT 
IB+. I +Fl 

---------------------------------- -----------------------------------------------------------------------------------------------

1987- 1 991 
1992-1996 
1997-2000 

<3 , 386) 
(3 , 532 ) 
(3,702) 

5 , 714 
5 , 568 
5,398 

1 , 565 
1 ,065 

338 

723 , 432 
736 , 3 1 1  
748,944 

G-11 

4 ,  184 
2 , 043 

948 

2 , 930 ,880 
3 , 235 , 400 

3,544 , 375 

3,665,774 
3,981,187 
4 , 300,002 



Table: la A l u11inu1 = f.65 

Na Acti on: EMPLOV"ENT I MPACTS 

OPTION 0 

1987-2000 

CA ) (8) IC ) {D) lE) {F) (6) 
2/ la/ 21 l b/ 21 lei TOTAL 

Year Aluminum {A + 9100) Other Industry Pfanufacturing + Other Industry N9nmanuf acturing E"PLOYl1ENT 

Agr icul ture Indirect CB+ •• +F) 

---------------------------------------------------------------------------------------------------------------------------------

1987 (6,809) 2,291 974 718,570 2,571 

1988 15,764) 3,336 1,853 720, 953 5,004 

1989 (5,033) 4,067 1,741 723,384 4,648 

1990 (5,224) 3,876 1,427 725,863 3,769 

1991 (5,718) 3,382 1,430 728,389 3,782 

1992 (5,884) 3,216 1,295 730,964 3,444 

1993 15,936) 3,164 1,161 733,588 3,082 

1994 15,941) 3, 159 1,184 736,261 3, 169 

1995 15,803) 3,297 964 738,984 2,595 

1996 (5,988) 3, 112 874 741,757 2,382 

1997 (5,758) 3,342 640 744,580 1,761 

1998 (5,994) 3, 106 469 747,455 1,305 

1999 (6' 131) 2,969 312 750,381 894 

2000 (6, 138) 2,962 199 753,359 605 

.a, lb/ Bonnevil le Power Ad1inistration, U. S. Depart1ent of Energy, DSI Options Study, 

F i nal  Report - Part 2 <Portl and , Oregon, J une 1985i, Tab l es 70-71, pp. 172-3 • 

. cl Bonneville PoNer Admi nistrati on, U. S. Depart1ent of Energy, Bonnevil l e  Power Administration 
Forecasts of E l ec tr i c i ty Consumpti on in the Pac if i c  Nor thwest, Technical Documentati on 
(Portland, Oregon, Aug ust 1985l, Tab l es 19, 21, pp.46, SO. 

2,812,200 
2,872, 100 
2,938,500 
2,995,100 
3,036,500 
3,116,600 

3,180,700 
3,261,800 
3,270,900 
3,347,000 
3,422,300 
3,508,400 
3,583,000 
3,663,BOO 

�I Decision Anal ysis "odel CDA" l , Empl oyment I1pacts: Change in E1pl oy1ent <Person-Year s) , Tab l e  10. 
Computer Printout dated :  03/19186. 

Vear 

987-1991 
992-1996 
997-2000 

CAJ 
2i 

Al uminum 

(5,710) 
15,910) 
16,005) 

CB) (Cl 
la/ 21 

(A + 9100) Other Industry 

3,390 
3, 190 
3,095 

1,485 
1,096 

405 

Table: lb 

SUH"ARY: Aluminum = $.65 

lbi 2/ 
Manuf actur ing + Other Industry 

Agr i culture Ind i rect 

723,432 
736,311 
748,944 

G-12 

3,955 
2,934 

1,141 

(Fl 
lei 

Nonmanufacturing 

2,930,880 
3,235,400 
3,544,375 

3,536,606 
3,603,246 
3,672,340 
3,730,035 
3,773,483 
3,855,519 
3,921,695 
4,005,573 
4,016,740 
4,095,125 
4,172,623 
4,260,735 
4,337,556 
4,420,925 

(6) 
TOTAL 

EHPLOYHENT 
iB+ .. +FI 

3,663,142 
3,978,930 
4,297,960 



Tab l e: 2a A l u1inu1 = S.65 

E�PLOY"ENT I"PACTS 

OPTI ON 1 <REVHlUEl 

1987-2000 

(A) ( 8) <CJ <Dl (E) (Fl (6) 
2i la/ 21 lb / 2/ le/ TOTAL 

Year Al uminum (A + 9100) Other I ndust r y  11anufactur i ng + Other I ndustry Non1anuf actur ing  E11PLO'f "ENT 

Agricul ture I n direct (B+,. +Fl 

------------------------------------------------------------------------------------------------------------------------------------

1987 (6,938) 2, 162 1,043 718,570 2, 776 

1988 {6,057l 3,043 1,922 720,953 5,211 

1989 (5,367) 3,733 1,845 723,384 4,957 

1990 (5,450) 3,650 1,620 725,863 4,339 

1991 {5,778) 3 , 322 1,602 728,389 4,288 

i992 15,909) 3,191 1,381 730,964 3,696 

1993 (6, 162) 2,938 1,244 733,588 3,325 

1994 {6, 170) 2,930 1,243 736,261 3,344 

1995 (6,061) 3,039 1,025 738,984 2,776 

1996 (6, 141l 2,959 853 741,757 2,329 

1997 (6,021) 3,079 640 744,590 1,765 

1998 (6, 197) 2,903 474 747,455 1,330 

1999 (6,363) 2,737 313 750,391 901 

2000 (6,367) 2,733 205 753,359 624 

la, .lb/ Bonnevi l l e PoNer Admi ni strat i on ,  U. S. Department of Energy, DSI  Opt i on s  Study , 
Fi nal Report  - Par t 2 ( Por t l and,  Oregon , June 1985) , Tabl es 70-71, pp. 172-3. 

le/ Bonnevi l le Power Administrati on, U. 5. Department of Energy, Bonnevi l l e  PoMer Ad1 i n i strati on 
Forec asts of  El ectr i c i ty Consu1pt i on in the Pac i fi c  Nort h•est, Techni cal Documentat i on 
( Por t l and,  Or egon,  August 1985), Tab l es 19, 21, pp.46, 50. 

2/ Dec is i on Anal ysis �odel <DAM), Empl oyaent l1pac ts: Change in E1pl oy1ent ( Person-Years>, Table 10. 
Computer Pr i ntout dated:  03/19/86. 

Tab l e: 2b 

SU"MARY: Alu1inu1 = $.65 

<Bl (Cl 

2,812,200 
2,872,100 
2,938,500 
2,995,100 
3,036,500 
3, 1 16,600 
3,180,700 

3,261,BOO 
3,270,900 
3,347,000 
3,422,300 
3,508,400 
3,583,000 
3,663,800 

le/ 
Year 

21 

Al umi n um 
la/ 

(A + 9100) 
2/ 

Ot her I n dustry 
lb/ 

Manufacturing + 
Agr i cul ture 

21 

Other Industry  
Indirect 

Monmanufac turing 

1987-1991 
1992-1996 
1997-2000 

(5,918) 
(6,099) 
(6,237) 

3, 182 
3,011 
2,863 

1,606 
1,149 

408 

723,432 
736,311 
748,944 

G-13 

4,314 
3,094 
1,155 

2,930,880 
3,235,400 
3,544,375 

3,536,751 
3,603,229 
3,672,419 
3,730,572 
3,774,101 
3,955,832 
3,921,795 
4,005,579 
4,016,724 
4,094,898 
4,172,364 
4,260,562 
4,337,332 
4,420,721 

(6) 
TOTAL 

E�PLOY�ENT 
(8+ • •  +Fl 

3,663,414 
3,979,965 
4,297,745 



Year 

1987 

1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1 996 
1997 
1998 
1999 
2000 

(Ai 
21 

Al uminum 

(6,777 ) 
i5,B17l 
(5,143) 

(5 , 295 ) 
(5,648) 

(5,860) 

(6, 057) 
(6,045) 

(5,940i 
{6,044) 
(5,952) 
(6,015) 
(6, 155) 
(6,210) 

la/ 
(A + 9100) 

? -:-·n· .. , ,H • .J 

3,283 

3,957 
3, 805 
3,452 
3,240 
3 , 043 

3,055 
3 ,  160 

3,056 
3, 1 48 
3,085 
2,945 
2,890 

(C) 
21 

Other Industry  

1, 010 
1,890 
1,788 
1, 472 

1 , 461 

1 ,298 

1 , 17 1 

1,194 

975 

832 
620 
476 
339 
248 

Tabl e: 3a 

OPTION 2 !BPA PROPOSALl 

1987-2000 

(0) 
lb/ 

f'lanufactur i ng + 
Agri cul t ure 

718,570 
720,953 
723,384 
725,863 

728,389 
730,964 

733,SBB 

736 , 261 
738,994 

74 1 , 757 
744,580 
747,455 
750,381 
753,359 

2/ 

Other I n dustry 
Indirect 

2,676 
5, 1 15 
4,787 

3,903 
3,873 

3,453 

3, 113 
3,201 
2,632 

2,266 
1 , 709 
1,328 

968 
744 

l a, l b/ Bonnevil l e  Power Admi n i stration,  U. S. Depar t1ent of Energy, DSI Op t i ons St udy, 
Final Repor t - Par t  2 !Port l and, Oregon, June 1985), Tabl es 70-7 1 ,  pp . 172-3. 

(F ) 
le/ 

Non1anufactur i ng 

2,812,200 
2,872,100 
2,938,500 
2,995,100 

3,036,500 
3, 116, 600 

3,180,700 
3,261,800 
3, 270, 900 
3 , 347, 000 
3,422,300 
3,508,400 
3,583,000 

3,663,800 

le/ Bonnevi l l e  Power Adm i nistration , U. S. Depart1ent of Energy, Bonnevi l l e  Power Admin i strati on 
Forecast s of El ectri c it y  Consumpt ion i n  t he Pac i fic Nor th west ,  Techni cal Documentat i on 
(Port l and, Oregon , August 1985), Tabl es. 19, 21, pp.46, SO. 

2/ Deci si on Analysis Model (DAl'll, Empl oyment  I1pacts: Change i n  Empl oyment ( Per son-Years ) ,  Tab l e  10. 
Computer Printout dated: 03/19/86. 

Year 

1,987-1991 
. 992-1996 
.997-2000 

2/  
Al uminum 

( 5,736) 
(5,989) 

{6,083) 

la/ 

(A + 9100) 

3,364 
3 ,111 
3,017 

( C l 
.,, '"' 

Oth er Industry 

1, 524 

1,094 
421 

Tabl e: 3b 

SUM�ARY: Al uminum = $.65 

lb/ 

l'lanuf actur i ng + 

Agr icul t ur e  

723,432 
736 ,311 
748,944 

2/ 
Other Industry 

Indir ect 

4,071 
2,933 
1,187 

·---------------------------------------------------------------------------

G-14 

( ... \ t"1 

Nonmanufacturing 
le/ 

21930,BBO 
3,235,400 
3,544,375 

Al u1inu1 = $,65 

(6) 
TOTAL 

EMPLOYl'IENT 
(B+,. +F l 

3 , 536 , 779 
3,603,341 
3,672,416 

3,730,143 
3,773,675 

3,855,555 
3,921,615 
4,005,511 
4,016,651 

4,094,911 

4, 172,357 
4,260,744  
4,337,632 
4 ,421,0 41 

(6) 
TOTAL 

EPIPLCY�ENT 
(B+. I +F) 

3,663,271 
3,9iB,B49 
4,297,944 



Year 

1987 

1 �·aa 
1989 
1990 

1 991 

1 99 2  

1993 

1994 

1995 

1996 

1 997 
1998 

1 999 
2000 

2/  
Alumi num 

(6,373) 

f5, t m  

{ 4,395) 

( 4 , 698) 

(5,181) 

(5 , 334 )  
(5,607 } 

(5,574 ) 

i5,439l 

(5,599) 

( 5 , 576 1 

15,661) 

15, 9 2 1 )  
(5,920) 

l a /  
{ A  + 9100)  

2,727 

3 , 9b3 

4,705 
4 , 402 
3 , 9 19 

3 , 766 

3,493 

3 , 526 

3,66 1 

3,501 

3,524 

3,439 
3,179 

3, 180 

21 

Other I ndustr y  

970 

1 1 BB7 

1 , 76 1  
1,449 

1 ,439 

1,277 
1,185 

1, 177 

953 

835 

6 1 9  
454 

302 

180 

Table: 4a 

OPT I ON 3 ( LOAD l 

1987-2000 

l b /  
f'tanuf ac:tur i ng + 

Agr i cul ture 

718,570 

720,953 

723,384 

725,863 

728,389 

730 , 964 

733,SBB 

736 , 26 1  

738,984 

74 1 , 757 

744,580 

747,455 

750,381 

753,359 

2 /  
Other I n dustry  

Ind i rec t  

2,556 

5, 103 

4 , 704 
3,831 

3,808 

3,388 

3, 1 49 
3, 1 49 
2,566 

2,27 1 

1,703 

1,267 

866 

555 

\ F i  
l e /  

Nonmanuf ac tur i ng 

2,812,200 

2,872, 1 00 

2,938,500 

2,995,100 

3,036,500 

3 I 116,600 

3, 1 80,700 

3 , 26 1,800 

3 , 270,900 

3,347,000 

3 , 422, 300 

3 , 508, 400 
3,583,000 

3 , 663,800 

Al u1i nu1 = $. 65 

(6) 
iOTAL 

EMPLOYMENT 
(B+ • •  +Fl 

3,537,023 

3,604,006 

3,673,054 

3,730,645 

3,774,055 

3,855,995 

3,922,1 1 5  

4, 005, 9 1 3  
4,017, 064 

4,095,364 

4, 172, 726 

4,261,0 15 

4,337,728 

4 , 421 , 074 
- - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - -

l a, l b /  Bonnev i l l e  Power Admi nistr at i on ,  U .  S. Depar tment of Energy,  DS I Opt i on s  Stud y ,  
Fi nal Rep o r t  - Part 2 ( Por t l and,  Oregon, June 1985) 1 Tab l es 70-7 1 ,  pp. 172-3. 

l e /  Bonnevil l e  Power Hd1in i s t r at i on,  U. 5. Depar t 1ent of Energy,  Bonnevi l l e  Power Admi n i strat i on 
For ecasts of Ele ctr icity Consumpti on i n  the Pac i f i c  Nor t hwest, Techn i cal  Do cumen tat i on 
( Por t l a n d ,  Oregon,  August 1985) , Tab l es 1 9 ,  2 1 ,  pp . 46 1  50 . 

2/ Dec i s i on Anal ys i s  Model  (DA" l , Empl oy1ent I 1p ac t s :  Change i n  E1pl oy1ent (Per son -Years) , Tab l e  10 . 

Computer Pr i n tout dated : 03/ 1 9/86. 

? t  .. , 

Year Aluminum 

1987- 1 991 (5,15 7 )  

1992-1996 ( 5 , 5 1 1 )  
199 7- 2(100 ( 5 ,  770 ) 

( B i  
l a /  

( A  + 9100 ) 

3,943 

3 , 589 

3,331 

( Cl 
2/  

Other I ndustry 

1 ,  50 1 

1 , C85 
389 

Tab l e: 4b 

SUMMARY: Al u1inu1 = $ . 65 

l b /  2/ 

Man u f actur i ng + Other I n dustr y 
Agr i cul ture I n d i rect 

723 , 412 4 , 000 
736 , 311 2,90S 

748 , 944 1,098 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -·-

G-15 

I F )  
1 c l  

Nonmanuf act ur i ng 

2,930,880 

3 , 235, 400 
3,544,375 

( 6 )  
TOTAL 

EMPLOYNENT 

r n +  • •  +Fl  

3,663,757 

3,979, 290 

4,298 , 136 



2/ 

Year Alumi num 

( B l  ( C) 

l a /  2 /  

( A  + 9 1 001  Other Industr y 

Tab l � :  2a 

E�PLOY�ENT I MPACTS 

OPT ION 1 (CQN/"OD 3 M I LL ) 

1 987-2000 

l b /  
"a.nufactur i ng + 

A g r i culture 

{[) ( f )  
2/ l e /  

Ot her Industry Nonmanufacturing  

I n d i r ect  

A l u1i nu1 = $ , 65 

( 6 )  
TOTAL 

EMPLOYMENT 

(B+. I +F) 

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - -

1 987 (6 , 777 )  2 , 323 973 7 1 8 , 570 2 , 568 2 , 8 1 2 , 200 3 , 536 , 634 

1 988 15 , 804 ) 3 , 296 1 , 852 720 , 953 5 , 002 2 , Bi2 , 1 00 3 , 603 , 203 

1 989 { 5 , 049 ) 4 , 05 1  1 , 74 1 723 , 394 4 , 648 2 , 938 , 500 3 , 672 , 324 

1 990 ( 5 , 230 )  3 , 870 1 , 43 4  725 , 863 3, 787 2, 995 , 1 00 3 , 730,054 

1 9 9 1  (5 , 679 ) 3 , 42 1  1 , 433 728 , 389 3 , 790 3,036,500 3 , 773 , 533 

1 992 ( 5 , 896 )  3 , 204 1 , 292 730 , 964 3 , 434 3, 1 16 , 600 3 , 855, 494 

1 993 (5 , 907 )  3 ,  1 93 1 , 160 733 , 588 3 , 077 3 , 1 80 , 700 3 , 92 1 , 7 1 8 

1 994 ( 5 , 9 1 9 )  3 ,  1 8 1  1 , 173  736 , 26 1 3, 138 3 , 26 1 , 800 4 , 005 , 553 

1 995 ( 5 , 772)  3 , 328 96 2 738 , 984 2 , 589 3 , 270 , 900 4 , 0 1 6 , 763 

1 996 (5 , 965 ) 3 ,  1 35 8 7 1  74 1 , 757 2 , 374 3 , 347 , 000 4 , 095, 1 37 

1 997 ( 5 , 7 1 5 )  3 , 385 0 "'L ..)"' 744 , 580 1 , 748 3 , 422 , 300 4 ,  1 72 , 649 

1 998 1 5 , 939) 3, 1 6 1  470 747, 455 1 , 306 3 , 508 , 400 4 , 260 , 792 

1 999 (6 ,0 73 ) 3 , 027 3 1 6  750 , 38 1 903 3 , 583 , 000 4 , 337 , 627 

2000 ( 6 , 072)  3 , 028 2 1 9  753 , 359 659 3 , 663 , 600 4 , 42 1 , 065 

----- -----��------- ---------------- -- -- ------------------------------------------ ------------------------ - - - -- ------------ --------------

la, l b / Bonnevi l le Power Admi n i strat i o n ,  U. 5. Dep art1ent of Ener gy ,  DSI  Opti ons Study ,  
F i nal  Report - Part 2 ( Portland ,  Oregon , June 1 985 ) , Tab l es 70-7 1 ,  p p .  1 72-3 . 

le/  Bonnevi l l e Power Admi n i st r at i on ,  U .  S. Department of Ener gy, Bonnevi ll e PoMer Adm i n i strat i on 
Forecasts of E l ectr i c i ty Consumpt i on i n  the Pac i f i c  Northwes t ,  Techni cal Documentat i on 
(Por t l and, Oregon , August 1 9 85 ) , Tab l es 1 9 ,  2 1 , pp . 46 , 50.  

2 /  Emp l oyment I mpacts:  Chan ge i n  Empl oyment (Person-Years) , Tab l e  1 0 .  

Computer Pr i n tout dated : 03i 1 9 i 86 . 

Table: 2b  

5Uf1PIARV:  A l u1i nu1 = $. 65 

( A l  ( 8 )  ( C) ( 0 )  ( E l  
2 /  l a/ 2/ l b /  2 /  

(f) 
l e / 

Year Al um i num (A + 9 1 00 )  Other I ndustry  �anufactur i ng + Other I n dustry  Nan1anuf actur i ng 
Agr i cu l ture In di rect  

1 98 7- 1 99 1  ( 5 , 708 ) 3 , 392 1 , 487 723 , 432 3 , 959 2 , 930 , 880 
1 992- 1 996 ( 5 , 892 ) 3 , 208 1 , 092 736 , 3 1 1  2 , 922 3 , 235 , 4 00 

1 997-2000 ( 5 , 950 ) 3 ,  150 4 1 0  748 , 944  1 , 1 54 3 , 544 , 375 
- - - -- - - - - -- - - - - - - - - -- -- -- - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - -- - - - - - - - - - - - - - - - - - -

G-16 

(6) 
TOTAL 

EMPLOYMENT 

(B+ . .  +F)  

3,663,150 
3 , 978, 933 

4 , 298 , 033 



Year 

2/ 

Al umi n um 

( B )  ! C l  
l a /  2 /  

( A  + 9 1 00 ) Other I n dust r y  

Tab l e :  3a 

OPTION 2 ( CON/MOD S " ILL )  

1 987-2000 

Manufactur i n g + 
Ag r i cu l tur e 

l b /  
( E )  

Other I ndustr y 

I n d i rect  

21  

( F )  
l e i  

Nonmar.uf ac t ur i ng 

Al u1 i nu1 = $. 6� 

(6) 
TOTAL 

EMPLOY�ENT 

( 8+ .  I +F ) 
--- -- - --------- ------ - --------------- - ---- ------ - -- ---- ----- --- ------ ---- - ----- - - - - -- - - - --- - --- - -- --- ---- - - - - ------ - ---- - --- - -- - --- -----

1987 ( 6 , 765 ) 2 , 335 973 7 1 8 , 570 
1 988 (5, 742 ) 3,358 1 ,852 720 , 953 

1 989 1 4,98 1 ) 4, 11 9 1, 742 723,384 
1 990 ( 5, 1 93 )  3 , 907 1 , 433 725 , 863 
1 99 1  ( 5, 6 1 9 )  3, 48 1 1 , 432 729,389 
1 992 (5, 860 ) 3 , 240 1 , 289 730,964 
1 993 ( 5, 984) 3, 2 1 6  1 , 157  733, 588 
1 994 ( 5 , 848)  3 , 252 1 ,  176 736 , 261 
1 995 ( 5,703) 3 , 397 96 1  738 , 984 
1 996 15, 839) 3,261 867 7 4 1 , 757 
1 997 ( 5,639 ) 3,461 625 744,SBO 
1 998 (5,859 ) 3,241 466 747 , 455 
1999 ( 5,953) 3, 1 4 7  3 1 9  750 , 38 1 
2000 15 , 968 ) 3 ,  1 32 217 753 , 359 

l a, lb/ Bonnevi l l e Power Ad1 i n i strati an, U .  S .  Depar tment of Energy, DSI Op t i ons Study , 
F i nal  Report - Part 2 { Po r t l and, Oregon , June 1 985 1 , Tab l es 70-7 1 , p p. 1 72-3 .  

2,568 
5, 001  
4,651 

3,784 

3, 785 
3,425 

3, 070 
3, 1 44 

2,593 

2,363 

1,715  

1,295 

910 
655 

l e /  Bonnevi l l e Power Ad •i n i strat i on ,  U .  5 .  Depar t ment o f  Ener gy, Bonn ev i l l e Power Ad1 i n i strat i on 

Forecasts of El ectr i c i t y Consu1p t i on i n  the Paci f i c  Northwest, Techn i cal  Documentat i on 

! Port l an d ,  Or egon, August 1 985 ! ,  Tables 1 9 ,  21, p p .  46, 50. 

21 Emp l oyment I mp ac ts : Change in Emp l oymen t \ Person -Year s) , Tab l e  1 0 .  
Comp uter Pr i n t out dated:  03/19 /Bb.  

Year Al umi num 
21 la/ 

( A  + 9 1 00 }  Other I n dustr ·; 

"! I  I- I  

Tab l e :  3b 

SU""ARY :  A l um i n um = $ . 65 

( 0 )  

Manufactur i n g + 
Agr i cu l t ur e 

l b i  
Other I n du s t r y  

I n d i rect  

2/ 

2 , 8 1 2 , 200 
2, 872 , 1 00 
2, 938, 500 
2 , 995 , 100 
3 , 036,500 

3, 116 , 600 
3, 180 , 700 

3,261 , 800 

3,270,900 

3 , 347,000 

3,422,300 

3,508, 400 
3, 583 , 000 
3,663,800 

( F )  
l e i  

Ncn manuf actcr i n g 

3,536, 6  
3 , 603 , 2  
3,672 , 3  

3, 730,0 

3 , 773,S 

3,855,5 

3,92 1 , 7 
4 , 005 , 6  

4,0 1 6 , 8: 

4 ,  095 ,  2·  

4, 172,61 

4,260,8: 

4,337, 7: 

4 , 42 1 , l i 

( 6 )  
TOTAL 

----- ------- ----- ---- -------- - ----- - - - -------- - ------- --- -- ---------- ---------------- ---------- - - -------- ---- ------ ---- - - - -- - ---- -
1987- 1 9 9 1  ( 5, 6601  3 , 440 1 , 486 723,432 3 , 958 2 , 930 , 880 3 \ t· /J ·) � \' 

1 992-1996 (5,827) 3,273 1 . 090 736 , 3 1 1 2 , 9 17 3 , 235 , 400 3 ,  9 7.C , ,� Ir 
1 997-2000 ( 5 , 855 ) 3 , 245 407 748 , 944 1 , 1 4 4  3 , 544 , 375  4 , 2� 8  f ;  1 
- -- ------ --- --------- -- ------- - ----------- ------.------------- - - - --------------

G-17 



iab l  e :  4a  A l u11i num = $ . 65 

EMPLOY"ENT I MPACTS 

OPT I ON 3 ( CON/�OD 10 H I LL i 

1 987-2000 

( A l  ( B J  \ C l  ( 0 )  ( £ )  ( F )  (6) 
2i l a /  2i  1 b .! 2 /  l e /  TOTAL 

Year Alumi num {A + 9 1 00 )  Other I ndust r y  Manufac t ur i n g  + Other I ndustry Noninan u f ac t ur i n g  EMPLOYMENT 

Agri cul ture  I n d i rect  (B+ • •  +F ) 
----------------------------------- --------------------------- -- - - - - - - - - - -- -- - - - - - - - ------------- - --- -- -------- - - ------ -- ---- -- - ------

1987 ( 6 , 695 ) 2 1 4 1 5  9 73 71 8 , 570 2 , 569  2 , 8 1 2 , 200 0 3 , 536 , 727 
1 988 ( 5,478) 3 , 622 1 , 856 720 , 953 5 ,  0 1 3  2 , 872 , 1 00 3 , 603 , 544 

1 989 {4 , 85 7 )  4 , 243 1 , 743 723 , 384 4 , 653 2 , 938 , 500 3 , 672 , 523 

1990 1 5 , 07 1 )  4 , 029 1 , 435 725 , 863 3 , 790 2 , 995 , 1 00 3 , 730 , 2 1 7  

1 99 1  ( 5 , 462 ) 3 , 638 1 , 429 728 , 389 3 ,  778 3 , 036 , 500 3 , 773 , 734 

1992 (5 , 56 7 )  3 , 533 1 , 292 730,964 3 , 432 3 , 1 1 6 , 600 3 , 855 , 82 1  

1 993 ( 5 1 644 ) 3 , 456 1 , 147 733 , 588 3 , 040 3 , 1 80 , 700 3 , 92 1 , 93 1  

1994 { 5 , 576)  3 , 524  1,1 58 736 , 26 1  3,092 3 , 26 1 , 800 4 , 005 , 835 

1 995 ( 5 , 472 ) 3 , 628 935 738 , C.84 2 , 509 3 , 270 , 900 4 , 0 1 6 , 956 

1 996 (5 , 5 1 6 )  3 , 584 848 74 1 ,  757 2 , 306 3 , 347 , 000 4 , 095 , 495 

1997 ( 5 , 282)  3 , 8 18 644 744 , 580 1 ,  765 3 , 422 , 300 4 , 1 73 , 1 07 

1998 ( 5 , 552)  3 , 54 8  4b9 747 , 4 �5 1 , 302 3 , 508 , 400 4,26 1,174 
1 999  ( 5 , 6 1 3 )  3,497 307 750 , 38 1.  877  3 , 583 ,000 4 , 338 , 052 

2000 {5, 637> 3 , 463 203 753 , 359 6 1 3  3 , 663 , 800 4 , 42 1 , 438 

----------------------------------------------------------------------------- -- - ------------------- ------ -- - --------------------------

l a , lb/ Bonnev i l l e  PoNer Admi n i st r at i on , U. S .  Depart ment of Energ y , DSI Opt i ons  Stud y ,  
Fi nal Report - Part 2 (Por t l and,  Oreg o� , June 1 985 1 , Tab l es 70- 7 1, pp . 1 72-3 .  

le/  Bonnevi l l e  Power Admi n i strat i on ,  U. 5 .  Depart ment  of Ener g y ,  Bonnevi l l e Power Adm i n i st r at i on 

Forecasts of El ectr i c i ty Consump t i on i n  the Pac i f i c  Nor thwest , Tech � i cal  Doc u12ntat i on 

! Por t l and , Oregon , August 1 985 ) , Tab l es 1 9 ,  2 1 , p p .  46 , 50. 

2/ Emp l oyment Impa c t s :  Chang e  in E1p l oyrient (Person-Years l , Tab l e  1 0 .  
Computer Pr i n t ou t  d ated : 03/ 1 9 / 8 6 .  

Tab l e : 4b  

SUMMARY : A l umi num = $ . 65 

( A )  (C l  
2 /  l b  j 2 !  

( F )  

Year A l um i num 

l a /  
( A  + 9 1 00 )  

2/  
Other Industry  Manuf actur i ng + 

Agr i cu l ture 
Other Indus t r y  

I n d i rect  
Nonmanuf ac turi n g  

l e /  

{61 
TOTAL 

EMPLOYMENT 

( B+ • •  +F )  
--------------- ------------------------ ------------- -------------- - ---- ----- ------------- ------------- - -------- - ----- -- -- --- ----------
1 987 - 1 99 1 ( 5 , 5 11 )  3 , 589 1 , 487 723 , 432 3 , 96 1  2 , 930 , 880 3 , 663 , 349 
t 992- 1 996 1 5 , 555)  3 , 545 1,076 736 , 3 1 1  2 , 876 3 , 235 , 400 3 , 979 , 208 
1997-2000 1 5 , 52 1 !  3 , 579 406 7•!8, 944 1 ,139 3 , 5 4 4 , 375 4 , 298 , 443 
- - - ------------ ------ ------ -- - ---- -------- - - ------- -- - - -- - --- - - ------ - - - - -- -

G- 1 8  



Year 

1987 

1 988 

1 989 
1990 
1991 
1992 
1993 
1 994 
1 995 
1996 
1 997 
1 998 
1 999 
2000 

Tab l e :  2a 

OPT I ON 1 (REVENUE & 3 M I L L I  

1 987-2000 

(A) ( B )  (C) ( O }  m l F I  
2/ la/  2/ l b /  2/ le/ 

Al umi num (A  + 9100)  Other Industry  Manuf actur i ng + Other Industr y Nonmanufac t ur i ng 

( 6,897 ) 2,203 1,042 
{6, 070 ) 3 , 030 1 , 923 
( 5 , 297 ) 3,803 1,851 

( 5 , 365) 3,735 1 , 626 
(5,660 ) 3,440 1,600 
( 5 , 822) 3,278 1 , 377 
(6,118 ) 2 , 982 1,237 

{6, 1 4 1 ) 2 , 959 1,240 
(6,0 1 1 >  3 , 089 1 , 0 1 3  

(6, 1 1 3 1  2 , 987 844 

( 5 , 9901 3,110 634 
(6, 1 6 1 1 2,939 44 1 
(6,3 15)  2 , 785 30 1 
(6 , 302) 2 , 798 199 

Agr i cu l ture I n d i rect  

718,570 
720,953 
72.3 , 384 

725,863 
728 , 389  

730 , 964 

733,588 
736,261 
738 , 984 

2,772 
5 , 212 
4 , 976 

4 , 356 
4,282 
3 , 686 
3,304 
3,336 
2 , 744 

741 , 757 2,306 
744 , SBO 1, 747 

747,455 1, 237 
750,381 867 
753 , 359 605 

2,8 1 2,200 
2 , 872 , 1 00 
2 , 938, 500 
2,995 , 100 
3,036,500 
3,116,600 
3, 1 80 , 700 

3,26 1,800 
3 , 270 , 900 

3,347,000 

3,422 , 300 
3 , 508 , 400 
3,583,000 
3,663 , 800 

Alu1i nu1 = S. 65 

(6) 
TOTAL 

E�PLOY"ENT 
(B+ . .  +F l 

3,536 , 787 
3,603,218 
3,672,51 4  
3 , 730,oBO 

3 , 774 , 2 1 1 

3,855,905 
3,921,91 1 
4 , 005,596 
4 , 0 16,730 
4,094,894 
4, 1 72,371 
4 , 260,472 
4,337,334 

4 , 420 , 76 1  
- -- - - - - - - -- - - - - - - -- - - - - - - - - -- - - - - -- -- - - - - ----- - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

l a ,  l b/ Bonnevi l l e  PoNer Admi n i strat i on ,  U.  S.  Department of Energy,  DSI Opt i ons  Study , 
Fi nal Report - Part 2 ( Por t l and , Oregon , June 1965) , Tab l es 70-71, pp. 172-3. 

t e l  Bonnevi l l e  Power Ad1i n i strat i cn ,  U .  S. Depart 1ent o f  Ener g y ,  Bonnevi l l e  Power Admi n i strat i on 
Forecasts of E l ectr i c i t y  Con su1pt i on i n  the Pac i f i c  Northwest , Tech n i cal  Documentat i on 
\ Port l an d , Oregon , August 1985) ,  Tab l es 1 9, 21, pp.  46 , 50. 

2/ E1p l oy1en t  Impac t s :  Change in E1p l oy1ent (Person-Y2ars l ,  Tab l e  1 0 .  
Computer Pr i n tout dated : 03/19/86.  

Tab l e :  2b 

SU�M�RY : Al u;i nu1 = f. 65 

( A l  lC) {F )  
2/ 

Year Al u11i nu1 
la/  2i  

( A  + 9 1 00 1  Other I ndustry 
l b /  

Manufactur i n g  + 

Agr i cul ture 
Other I ndustry  

I n d i rect  

2 /  l e  I 
Non1anufac t cr i ng  

1987-1991 
1992-1996 
1997-2000 

( 5 , 858) 
( 6,04 1 1 
( 6 ,  192 >  

3 , 242 
3 , 059 
2,908 

1 , 608 

1,142 
394 

723,432 
736,3 1 1 
748 , 944  

G-19 

4 , 320 
3 , 075 
1 ,  1 1 4  

2 , 930 , 880 
3,235,400 
3,544, 375 

{6) 

TOTAL 
EMF'LC ·1· · :�n 

i B+ • •  1 f  

3 , 663 , 4?' 
3 , 978 , �8�  
4 , 2�7 , 735 



21 

Year Al umi num 

1 987 ( 6 ,756 ) 
1 988 (5,81 2) 
1 989 {5,059) 
1990 {5 , 2 1 3 ) 
1 99 1  (5,562 ) 
1 992 {5, 777) 
1993 { 5 , 999) 
1 994 (5,965) 
1 995 {5,840) 
1 996 (5,92() )  
1 997 ( 5 , 8 1 U  
1 998 (5,938) 
1999 <6 ,  049)  
2000 (6,054) 

(8) 
la/  

\A  + 9100) 

2 , 344 
3,288 
4 , 042 

3,887 
3 , 538 

3 , 323 
3 ,  1 0 1  

3 ,  135 
3 , 260 
3 , 180 
3 , 289 

3 ,  1 62 

3,051 
3,046 

( C )  
2/ 

Oth er I ndustr y 

1 , 009 
1 , 888 

1 , 788 
1,480 
1 , 459 
1 , 293 

1 , 1 67 

1 , 1 96 
967 
828 
602 
462 

334 

247 

Tab l e: 3a 

OPT ION 2 < BPA PROPOSAL & 5 M I LL I  

1 987- 2000 

Planuf ac tur i ng + 
Agr i cul t ure 

lb / 

7 18 , 570 
720,953 

723,384 
725,863 

728 , 389 
730,964 

733 , 588 
736,261 
738 , 984 
741,757 
744 ,560 
747,455 
750,38 1  
753 , 359 

2/ 
Other I n dustr y  

I n d i rect  

2 , 673 
s ,  1 08 

4 , 788 

3 , 923 

3 , 866 

3 , 436 

3 , 098 

3 , 207 

2 , 607 
2 , 256 

1,656 
1 , 287 

952 
736 

( f )  
l e /  

Non1anuf actur i n g 

2 , 81 2 , 200 
2 , 87 2 ,  1 00 
2 , 938 , 500 
2 , 995 , 100  
3 , 036, 500 

3 , 1 1 6 , 600 

3 , 1 80 , 700 

3 , 26 1 , BOO 
3 , 270 , 900 

3,347,000 
3,422,300 

3,508 , 400 
3 , 583 , 000 

3 , 663 , BOO 

Al uminum = $ . b5 

(6) 
TOTAL 

EHPLOVMENT 
( 8 +  • •  +f ) 

3 , 536 , 796 
3 , 603 , 337 
3 , 672 , 502 
3 , 730 , 253 
3 , 773 , 752 

3 , 855 , 6 1 6 

3 , 92 1 , 654 

4 , 005 , 599 
4 , 0 1 6 , 7 1 8  
4,095,021 
4, 1 72 ,  427 
4,260,766 
4,337,718 
4 , 42 1 , 1 88 

- - - - -- -- - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - -- - -- - -- -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - -- -- - - - - - - - -- - - - - - - - - - - - - - - -

t, l b /  Bonnevi l l e PoNer Admi n i strat i on ,  U.  S .  Depart1ent of Energy ,  DS I Opti ons Study ,  
Fi nal Repor t  - Part 2 (Por t l and , Oregon , June 1 985 ) , Tab l es 70-71, pp.  1 72-3 . 

: /  Bonnevi l l e PoMer Admi n i stra t i on ,  U .  S .  Depart1ent of Ener g y ,  Bonnevi l l e  Power Admi n i strat i on 
Forecasts  of El ectr i c i ty  Consump t i on i n  the Pac i f i c  Northwest, Techn i ca l  Documen ta t i on 
{Por t l and, Oregon , August 1 985 ) 1 Tab l es 1 9 ,  2 1 , pp . 46 , 50. 

' Emp l oym�nt I mpacts :  Change  i n  Emp l oymen t  ( Person-Years) , Tab l e  1 0 .  
Computer Pri ntout dated:  03/ 1 9/Bb.  

Tab l e :  3b 

SUPIPIARY:  Al um i n u11 = $ . 65 

( A l  ( 8 )  ( C )  { O )  ( E l  
? '  .. I t a /  2 /  l b /  21  

Year Al umi n um ( A  + 9 100 )  Other I ndustr y "anuf ac t ur i ng + Other I n dustry 
Ag r i cul ture I ndi rect  

87- 1 991 { 5,680 ) 3 , 420 1 , 525 723,432 4 , 072 
92- 1 996 (5 , 900 ) 3 , 200 1 , 090 736 , 3 1 1 2 , 92 1 
97-2001) (5 , 963 ) 3 ,  1 1 7  4 1 1 748,944 1 1 1 5B 
- - - -- - - -- -- -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- -- - - -- -- - - - - - - -- -- - - ---- - - - - - - - - -

G-20 

(f) 
l e /  

Nonmanuf  ac tur i ng 

2 , 930 1 880 

3 , 235 , 400 

3 , 544 , 375  

{6) 
TOTAL 

EHPL0Yf1HH 
( 9+ , . +f) 

3 , 663 , 328 

3 , 97 8 , 922 

4 , 298,025 



Tab l e :  4a Alu1i nu1 = f . 65 

E"PLOY"ENT !"PACTS 

OPTION 3 (LOAD & 10 " ILU 

1987-2000 

(A l  (B) { C l  (D) ( E )  ( F )  ( 6 )  
2 /  l a /  2 /  lb / 2/ l e /  TOTAL 

Year Al umi num ( A  + 9 1 00 ) Other Industry l'lanuf actur i ng  + Other Industry Nonmanuf acturi ng DtPLOYltENT 

Agri cul ture Ind i rect (8+ • •  +F ) 
--- ---------- - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - ----------------- - - - - - - ---- - - -------------- ---------------------------------

1 987 ( b , 20 1 )  2 , 899 969 7 1 8 , 570 2 , 555 

1988 ( 5 , 030) 4 , 070 1 , 878 720 , 953 S , 078 

1 989 ( 4 , 294) 4 , 806 1 , 756 723 , 384 4 , 690 

1 990 <4 , 6 1 1 )  4 , 489 1 , 447 725 , 863 3 , 826 

1 99 1  ( 4 , 973 ) 4 , 127 1 , 433 728 , 389 3 , 788 

1992 (4 , 992 ) 4 ,  108 1 , 270 730 , 964 3 , 366 

1 993 ( 5 , 261 )  3 , 839 1 , 1 5 1 733 , 588 3 , 048 
1 994 <5 , 182)  3 , 9 1 8  1 , 1 56 736 , 26 1 3 1 088 

1 995 <5 , 060 ) 4 , 040 923 738 , 984 2 , 477 
1 996 ( 5 , 2 1 0 )  3 , 890 8 1 4  74 1 , 757 2 , 206 

1 997 ( 5 , 094)  4 , 006 6 1 0 744 , 580 1 , 672 

1 998 ( 5 , 244 ) 3 , 856 457 747 , 455 1 , 269 

1 999 ( 5 7 325 ) 3 , 775 3 1 8 750 , 38 1  908 

2000 t 5 , 36B> 3 , 732 208 753 , 359 628 

la, l b /  Bonnevi l l e PoMer Ad1 i n istrat i on ,  U. S.  Depart1ent of Energy,  DSI  Opt i ons Study , 
Final Report  - Part 2 (Portl an d ,  Oregon , June 1 985) , Tab l es 70-71 , pp.  1 72-3. 

l e /  Bonnevi l l e  PoMer Adai n i strat i on ,  U. S .  Depar tment of  Energy,  Bonnevi l l e PoMer Admi n i strati on 
Forecasts of El ectri c i t y  Consump t i on i n  the Paci f i c  NorthNest , Techn i cal Documentation 

(Port l and , Oregan , August 1 985 ) 1 Tab l es 1 9 ,  2 1 , pp . 46 ,  SO . 

2/ E1p l oy1en t Impacts :  Change i n  Emp l oyment ( Persan-Years l , Tab l e  10.  

Computer Pr intout dated : 03/ 1 9/86 .  

Tab l e : 4b 

SU""ARY : Al u1i nu1 = f . 65 

( C l  

2/  l b / 21  

2 , 8 1 2 , 200 
2 , 872, 1 00 
2 , 938 , 500 

2 , 995 , 100 

3 , 036 ,500 
3 , 1 1 6 , 600 

3, 180, 700 
3 , 26 1 , 800 
3 , 270 , 900 

3 , 347 , 000 
3 , 422 , 300 
3 , 508 , 400 

3 , 583 , 000 

3 , 663, 800 

( f )  
le/  

Year A l umi num 

la/  

{A t 9 100 ! 
2/ 

Other I ndus t r y  11anufa c: tur i ng + 
Agr i cu l ture 

Other I n d ustry 

Indi rect 

Nonaanuf actur i ng 

1 987- 1991  

1 992- 1996 

1 997-2000 

( 5 , 022)  
(5 ,  1 4 1 ) 
( 5 , 258)  

4 , 078 

3 , 959 

3 , 842 

1 , 497 
1 , 063 

398 

723 , 432 

736 , 3 1 1  
748 , 944  

G-2 1 

3 , 987 
2 , 837 
1 ,  1 1 9 

2 , 930 , BSO 

3 , 235 , 4 00 

3 , 5 4 4 , 375 

3 , 537 , 193 
3 , 604 , 079 

3 , 673 , 136 

3 , 730 , 725 

3 , 774 , 237 
3 , 856 , 308 

3 , 922 , 326 
4 , 006 , 223 

4 , 017  , 324 
4, 095 , 667 
4, 173 ,  168 
4 , 26 1 , 437 
4 , 338 , 382 
4 , 42 1 , 727 

(6) 
TOTAL 

E"PLOYMENT 

( B+ • •  +F) 

3 , 663 , 874 
3 , 979 , 570 

4 , 298 , 679 



l i1 1  
L I  

l ab i e: l a  

N o  Act i o n :  EMPLOYHENl I MPAClS 

18 )  1 C 1  
l a1 21 

DPT I ON (I .!/  

1 987 -20(10 

l b !  

I F >  
l e i  

Y ear t-ti umi n um I H  � 9 1 00 1  Ot h er lndustry Manut actur i ng + Oth er I ndust r y  Nonmanutactur i n g 

Ag r i cul ture I n d i r ect 

1 987  ( 5 , 903 > .3 , 1 97 9 B 1  7 1 8 , 570 2 , SBB 
1 988 1 4 � 8e3 > 4 , 23 7  1 , 889 il0 , 953 5, 108 
1 989 1 4 , 540 1 4 ,  :1ct: 1 , 77 1  723 , 384 4 , 734 
1 990 ! 4 , 8 1 2 1  4 , 288 1 .  486 725 , 863 3 , 938 

1 �'9 1  ( 5 , 0 1 6 1  4 , i)84 1 � 463 728 , 389 3 , 87 b  
1 992 { 5 . 1 77 ;i  3 , 92$ 1 . 327 730 , 964 3 , 533 
1 993 ( 5 , 4 1 4 !  3 , 68b 1 , 169 7.33, 588 3, 1 02 
1 994 t 5 . 23�i  3 � Bti J  l ,  1 80 7.36 , 26 1  3 ,  1 56 
1 995 1 5 , 0b4 J 4 .  •)36 950 738 , 984 2 , 576 
1 996 i 5 , 1 l v l  3 , 8% S49 / 4 1 , 757 2 , .3 1 5  
1 997  i 5 , 0b 1 ) 4 , 039 643 744 , 580 1 . 765 
1 998 1 5 , 2 1 5 1  3 , 885 454 i4 7 , 455 l , 2b i  
1 999 \ 5 , 2 7 1 >  3 , 823 :H B 750 , 38 1  907 
201)0 1 5 , 2361 3 , Bb4 l b7 iS�S , 35�· 5 1 5  

l a ,  1 b 1  Bonnevi l l e P ower Admi ni strat i on , U .  S .  Department o t  Energy , OS I Uot i ons Study , 
F i nal  Report - Par t 2 ( Por t l and , Oregon . June 1 985 1 , Tab l es 7 U-7 1 ,  pp . 1 72-3.  

let  Bonnev i l l e Power Admi n i strat i on ,  U .  S .  Dep art ment ot Ener g y , Bonnevi l l e  Power Adm1 n i strat 1 on 

Forecast s of El ectr i c i t y  Con sump t i on i n  t h e  Pac i f i c  Nor t hwest , Techn i c a l  Documentat i on 

( Por t l an d ,  Oregon , �u gus t 1 985 1 1 Tabl es 1 q ,  2 1 , pp . 46,  50 . 

2 ,  8 1 2 , 200 

2 , 872 , i OO 
2 , 938 , SOO 

2 , 995 , 1 00 
�. , 03 b ,  500 

3 , 1 1 t , b00 
3, 1 80 , 7 00 

3 , 26 1 , 800 
3 , 27 0 , 91.llt 

:s ,  347 . 00(1 
3 ,  422 , 3(Hj 

�; ! 5(;8 I 4(itJ 
3 , 583, DOO 

J , b63 , 800 

21 bfc i si an Anal ys i s  Hodel l DAM i , Emp l oyment I mpac t s :  Change i n  Empl oymen t ( Person - Y ear s • , T ab l e  1 0 .  

Comp uter Pr i ntout dated : 031 3 1 /86.  

rab l e: l b  

SUMMAR Y :  Ai umi n um = $ . 70 

tH u11 nua = $ .  70 

i 6} 
TOTAL 

EMPLOYMENT 
( 8+ • •  +F) 

3 , 537 , S3b 
3 , 604 , 287 

3 , 672 , 949 

3, 730 , 675 
3 , 774 , 3 12  

3 . 85 6 , 347 

3. , 922 ' 245 

4 , vOt> , 258 

4 , 0 1 7 , 454 

4 , 095 , 8 1 1  

4 , 1 73, m 

if 1 26 l , 4 6 1  
4 , 338 . 42� 
4' 42 1 , 705 

i.J l a i  l b !  ") ; ... , l e /  
( b J  

T DTl-ll 
EMPLOYMENT 

!�+ • .  +F 1 
Y ear AJ um i n  um 

1 997- 1 9 9 1  ( 5 , 027 i 4 , 073 
1992- 1 996 t 5 , 224 / 3 , 8i9  
1 99/ -200(1 1 5 , 1 9 1 > 3 , 91)3 

Other I n dustry Hanutactur 1 ng + Othet I ndustry  Nonmanuf acturi ng 

i , 5 1 8  

1 ., 097 
396 

Agri cul ture I nd i r ec t  

723 , 432 
7.36 , 3 1 1  

748 , 944  

4 , i)49 

2 , 9 36 
1 , 1 1 4 

• 2 , 930 , 880 
3 , 23 5 1 4(11) 

3 , 544 , 375 

1/ With the smelters at Columbia Fal l s  and The Dal les held c losed . 

G - 22 

3 , 66J , 95L 
.!. , 9 7 9 ,  bL3 
4 , 298 , 7 3 1  



TABLE 1 985 

PAC I F I C  NORTHWEST \REFERENCE ) E�PLOYMENT 

PUBL ICS PR I VATES 
INDUSTRY TOTAL 

1 985 EMPLOYMENT SROWTH RAT E 1 995 EMPLOYMENT GROWTH RATE EMPLOYMENT 

------------------------------ - - -------- ------- -- ----------- - - - -- - ----- -- - - -- - - -- -- ------- - -- - -

AGR I CULTURE 84737 -0 . 0007 75 1 44 - 0 . 0057 159 , 88 1  
CHEtHCALS 1/ 9 1 60 0 . 0 1 28 5379 0 . 0 1 49 1 4 , 539 
FOOD PROCESSI NG 27b98 -0 . 00 l b  44245 -0. 0029 7 1 , 943 
LUftBER AND WOOD PROD 53 1 26 - 0 . 0065 7 1 583 -0 . 0049 124 , 709 
"ETALS 1/ 1 2089 0 . 0073 25223 0 . 0046 37 , 3 1 2  
PAPER 1 /  1 5680 0 . 0041  12421  0 . 00 7 1  28 , 1 0 1  
OTHER "ANUFACTURI NG 94275 (; , Ci1 1 7 1 79782 0 . 0 1 1  274 , 057 
NONALU"INU" DSI  3400 0. i)036 3 , 400 

------------------------------ - -------- -- -------- ---- ------- --- - - --- ------------- - ---- ---------

TOTAL 300 , 1 65 4 1 3 , 777 

- ---- -------- ------------- - - - -- ------------------ ------------ - - ---- - - -- -------- -- --------------

1 /  NET OF DSI  

2/ BuNNEVlLLE POWER ADM I N I STRAT ION ,  U .  S .  DEPARTMENT OF ENERG Y ,  DSI OPT I ONS STUDY 

F I NAL REPORT - PART 2 ( PORTLAND , OREGON , JUNE 1 985) , TABLES 70 , 7 1 ,  PP . 1 72-3 .  

EQUATION :  l EHPLOYMENT J * ( 1 + r 
i , j , t+n i , j 

where i = i ndustry category 

n 

j = ut i l i t y category (pub l i c  or pr i vate) 
� = number of year s beyond 1 985 

t = 1 985 

r = { percen t )  growth rate 

G-23 



0 
I 

I\) 
..c-

TOTAL 

EllPLOYl!ENT 

19B5 

TOTAL 

EllPLOYllE!H 
!98b 

TOTAL 

EllPLOYllENT 
1 987 

TOTAL 

EllPLOYllENT 
1 988  

TOTAL 

EllPLOYllENT 
1989 

TOTAL 
EllPLDYllENT 

1990 

II 
TABLE 2 

ESTl!IATED PAC IFIC  NOiiTH»EST EllPLOYllENT 

1965 - 2000 

TOTAL TOTAL 

EllPLOYllENT EllPLOYl!ENT 

1991 1'192 

TOTAL TOTAL 

EllPLOYMENT EllPLOY"ENT 

1 993 1 994 

!I) 

TOTAL 

EllPLOYl'IENT 

ms 

1 1 

TOTAL 
EmOYllENT 

1996 

1 2  

TOTAL 

EllPLOVllENT 

1997 

13 

iOTAL 

El'IPLOYllENT 

1998 

14 

TOTAL 

EllPLOY11£NT 
1999 

15 

TOTAL 

El'IPLOYllENT 
2000 

------·------------------------------------------------------------------------------------------------------------------..... ---- ------------ -- ---------- --------- --- ---- --------------------------------------------------------

159,88 1 . 0  1 59,393 150 , 908 158 , 426 157 , 945 1 57 , 468 

1 4 , 539 1 4 , 736 1 4 , 936 15, 139 1 5 , 345 15 ,553 

7 1 , 943 1 1 ,  no 7 1 , 598 7 1 , 426 71  , 255 7 1 , 084 

124 t 709 1 2 4 , 0 1 3  123,321  122, 633 1 21 , 948 1 2 1  , 268 

37 , 3 1 2  37 , S i b  3 7  I 722 37 , 928 38 , 136 38 , 345 

28 , 1 01 29 , 253 28, 407 28 , 561 28 , 7 16 28, 872 

274,057 277, 138 280,253 283 , 403 286,589 269 , 8 1 1 

3 , 400 3 , 4 1 2  3 , 425 3 , 437 3 , 449 3 , 462 

7 1 3 , 942 7lb, 233 7 1 8 , 570 720 , 953 723 ,384 725 , 863 

BGSNEVILLE i'OliER AD� INrs:RAi lON,  u. s.  DEPART�EtH OF ENERS'i .  DSI omm;s STUDY 

FiMAL REPGP.T - P�Ri 2 \PORTU\t;D, OREGON, JUNE 19851 , TA5LES 70, 7 1 1  PP. 172-3 . 

EQUAi:JN: ;EllF�CY!'IENT l t { l t r 

i , j ,  t+n i , j 

where i = i r.dust r ;  ;: ate��r y 

j = u t i l t t y  c at2gory ( � ubl l c  or ?nvatei 
n = �J1ber ;;i f  'fear s be;ond 1 995 
t = ! 985 

� = { p 2r ;: 2n t l  ; r owth rate 

Se2 Tibl e I :  Paci  h e  North11est (Reference)  E1µl o·11ent 
le� i n�Js t � 'I  c.; tegor i e s .  

lSb,992 
15 ,765 
70 ,914  

120,592 
36 , 555 

29 , 029 
293,068 

3, f74 

728 , 369 

156,519 156,049 155, 580 155, 1 1 5  154,651 154 , 190 153 ,731 153,275 152,821 
1 5 , 979 16, 196 16 , 4 16 16,639 16 ,865 17 , 094 17 , 326 17 ,562 17,800 
70, 744 70, 574 70, 405 i0, 237 70 , 068 69' 900 69,733 69 ,566 69 ,400 

1 1 9 , 9 19 1 1 9 , 250 1 18 , 585 1 17 , 924 1 17 , 266 1 16 ,613 1 1 5 , 963 1 15 , 31 6  1 14 , 674 
38 , 7b7 38 ,980 39 , 1 93 39, 409 39 , 625 39 , 843 40 , 062 40,282 40,503 
29, 187 29 ,346 29, 50b 29,666 29, 828 29,991 30, 154 30, 3 1 9  30, 484 

296,363 299,695 303 , 064 306 ,471  309 ' 9 1 6  313 , 400 3 1 6 , 923 320,486 324,089 
3 , 487 3 , 499 3 , 5 12 3, 524 3 , S.37 3 , 550 3 , 563 3,575 3,588 

730, 964 733 , SBB 736 , 26 1  738 , 984 74 1 ,  757 744,580 747 , 455 750,381 753,359 



YEAP. 

1 987 

1 988 

1 989 
1 990 
1 9-91 

1 992 

1993 

1 994 
1995 

1 996 

1 997 

1 998 

1 999 
2000 

TOTAL NONAGRICULTURAL 

EMPLOYMENT FORECASTS 

BY . . .  REG I ON 

\ f r om Tab l e  1 9 i  

3 , 332 , 4 00 

3 , 463 , 000 

3 , 525 , 1 00 

3 ! 576 , 800 

3 , 596 , 200 

3 , 704 , 600 

3 , 769 , 400 

3 , 85 1 , 500 

3 , 858 , 300 

3 , 925 , 900 

4 , 0 22 , 1 00 

4 , 1 07 , BOC 

4 , 1 8 0 , 500 

4 , 263 , 400 

1 /  

iABLE 1 

DER I VAT I ON OF 

NON�ANUF ACTUR I N6 EMPLOYMENT 

\ B i  

TOTAL MANUFACTUR ING 

EMPLOYMENT FORECAST 

BY • •  REG ION 
( f r  om Tab l e 2 l l  

570 , 200 

590 , 900 

586 , 600 

58 i , 700 

559 , 700 

588 , 000 

SBB , 700 

589 , 700 

587 , 400 

578 , 800 

599 , eoo 

599 ; 400 
597 , 500 

599 , bOO 

2 /  

TOTAL NONl'IANUFACTUR I NG 

E"PLOYMENT 

IN  REG ION 

{A - B l  

2, 8 1 2 , 200 

2 , 872 , 1 00 

2 , 938, 500 

2 , 995 , 1 00 

3 , 036 , 500 

3, 1 1 6 , 600 

3 , 1 80 , 700 

3 , 26 1 , 800 

3 , 270 , 900 

3 , 3 47 , 000 

3 , 422 , 300 

3 , 508 , 400 

3 , 583 , 000 

3 , 663 , 800 

1 /  Bonnevi l l e Power Admi n i strat i on ,  U. S. Depar tment of Energy , Bon nev i l e  Power Admi n i strati on 

Forec a s t s  of El ect r i c i ty  Consump t i on in the Pac i f i c  Nor thwest , Techn i cal Documen tat i on 

( Por t l and , Or egon , August 1 985 1 , Tab l e  1 9 ,  p age  46 .  

2 /  Bonnevi l l e  Power Admi n i strat i on 1  U .  S .  Depar t ment of Ener g y , Bonnev i l e  Power Admi ni strat i on 

Forecasts  of El ect r i c i t y  Con sump t i on i n  the  Pac i f i c Nor thwest , Techn i cal  Documentat i on 

r Par t i and , Or egon , August 1 985 1 , Tab l e 2 1 , page 50 . 
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