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Abstract 

Thi s  statement addres ses the potenti al envi ronmenta l effects of a whol esal e 
power rate i nc rease by Bonnevi l l e  Power Admi ni strati on ( BPA ) . Th i s  acti on 
appl i es to the Paci fi c Northwest reg i on and other areas , parti cul arl y  
Cal i forn i a ,  wh i c h  purchase  power from BPA .  F i ve di fferent rate l evel s are 
analyzed .  These range from a base rate al ternative , the l owes t l evel of 
rates , to a l ong  run i ncremental cost ( LR I C )  al te rnati ve , the h i ghest l evel . 
The no acti on al ternative , the di rect fi nanc i ng al ternative , and the pro�osed 
al tern ative fal l between these extremes . The proposed al ternati ve refl ects 
BPA l s  i n i ti al rate proposal , wh i c h  i ncreases the Pri ori ty Fi rm and I n dustri al  
Fi rm Power rates by 27 percent and  5 percent respectivel y ,  for the rate peri od 
November 1 ,  1 983 , through J une 30, 1 985. By the year 2000,  power consumpti on 
under the di rect fi nanci n g ,  proposed ,  no acti on and base rate al ternati ves i s  
foreca st  to be 1 7 , 2 0 ,  2 2 ,  and 32 percent greate r ,  respecti vel y ,  than under 
the LRI C al ternati ve . The LR I C  al ternati ve may force c l os u re of most pl ants 
operated by BPA l s  di rect  servi ce i n dustri al  c ustomers . Spri nkl er i rri gati on 
devel opment over the next two decades may be s l owed by 50 percent of the 
growth rate forecast compared wi th the four al ternati ves . In the l ong run the 
LR I C  al ternati ve woul d re duce the constructi on an d operati on of maj or new 
generati on resources and encourage the h i ghest l evel of conservati on . 

Ana lyses have al so been conducted concerni ng the effects of a l ternati ve rate 
structures . The exi sti ng  and proposed rates are time di fferenti ated and  
conta i n  a va ri ety of features to  i ncrease the  effi c i ency of  use  of  BPAls 
resou rces , and to mi n i mi ze the need to cons truct or operate addi ti onal  
resourc e s .  Th i s  mi nimi zes the envi ronmental effects from resource 
constructi on and operati o n .  Meas ures whi ch  mi ti gate the impact of  whol esal e 
power rate i ncreases i ncl ude BPA l s conservati on programs , rate desi gn features 
wh i c h  maxi m i z e  effi c i ency , and others whi c h  reduce the l evel of rates for 
parti cu l ar  customer group s .  The s upporti ng documentati on for the draft 
statement has been publ i s hed as a separate appendi x and i s  ava i l abl e upon 
request.  For a detai l e d descri pti on of the DOE i nternal revi ew process , see 
Chapter I . H . Comments on thi s fi nal  E IS must be made to FERC and recei ved by 
the time FERC makes fi nal  approval . 
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1 983 BPA WHOLESALE POWER RATE INCREASE 
ENV IRONMENTAL IMPACT STATEMENT EXECUTI VE SUMMARY 

A .  I n troducti on  

Th i s  envi ronmental  i mpact statement ( E IS )  has  been prepared  in  an  
effort to  address the  poten ti al  envi ronmental  effects of  a whol esal e powe r 
rate i ncrease proposed by Bonnevi l l e  Power Admi ni strati on ( BPA ) for 
impl ementati on on November 1 ,  1 983 . The anal yses desc ri bed herei n pertai n to 
the potenti a l  effects of the 1 983 i n i ti al whol esal e rate proposal both i n  
i sol ati on from and i n  comb i na ti on wi th recent rate i ncreases as wel l a s  
compa rati ve anal yses o f  the effects o f  reasonabl e al ternati ves to the proposed 
ra te s . 

B .  Purpose  and Need  

Th e purpose of BPA� s  proposed November 1 ,  1 983 , rate i ncrease i s  to 
enabl e the agency to comply  wi th the l egi sl ati ve requi rement that i t  recover 
through revenue from power sal es a l l costs requi red to operate and mai nta i n  
the Fe deral Col umb i a  Ri ver Power and Transmi ss i on Sys tems ,  to acqu i re purc hase 
power,  to repay wi th i nterest Fe deral i nvestment i n  powe r generat i on and 
transm i s s i on fac i l i ti es and to fund vari ous fi sh and wi l dl i fe and conservation  
programs as spec i fi ed i n  the Pac i fi c  Northwest E l ectri c Power Pl ann i ng and 
Conservati on Act ( Regi onal Act ) .  The proposed rate i ncrease woul d rai se 
addi ti onal revenue duri ng the peri od from November 1 ,  1 �83 , through June 30, 
1 985,  of approxi mately $ 700 mi l l i on .  The Pri ori ty Fi rm rate woul d i ncrease 
27 percent,  wh i l e  the I ndustri al  Fi rm Power rate and the New Re source rate 
woul d i ncrease sl i ghtl y .  Wi thout the proposed i ncrease , i t  i s  forecast that 
revenue over thi s peri od woul d  be about $ 3 . 9  bi l l i on .  

Several factors have contr i buted to the need for a rate i ncrease . 
Fi rst ,  sal es under current rates h ave been l ower than anti c i pate d and are 
expec ted to res ul t i n  a revenue defi c i ency for fi scal year ( FY )  1 983 . BPA 
wi l l  a l so be rec overi ng , for the fi rst time , operati onal costs for W ash i ngton 
Publ i c  Power Supply System ( Supply System ) Nuc l ear Proj ect No . 2 ( W NP-2 )  whi ch 
i s  sc hedul ed to begi n ope rati on i n  February 1 984 . Fi nal l y ,  the cost and  
amount of  res i denti a l  exc hange power whi ch BPA is  requi red to p u rchase wi l l  be  
i ncreas i ng throu ghout the rate peri od.  The amount of BPA ' s proposed i nc rease 
i s  de si gned to respond to these c i rc umstances . 

C .  Al ternati ves and Th ei r Impacts 

Th e al ternati ve acti ons , i ncl udi ng the p roposed acti on , and thei r 
potenti al envi ronmental effects are anal yzed from two perspecti ves . Fi rst , 
the effects of four poten ti al revenue l evel s are consi dered . These i ncl ude 
(1) a base rate al ternati ve ; ( 2 )  a no acti on al ternati ve ; ( 3 ) the proposed 
revenue l evel ; ( 4 )  a di rect fi nanc i ng a l ternati ve ; and ( 5 )  a l ong run 
i nc rementa l cost ( LR I C )  revenue l evel . The base rate analys i s  i s  desi gned to 
i ndi cate what coul d have been expected had BPA ' s rates rema i ned at the l evel s 
establ i s hed i n  1 974.  Thi s  al ternati ve thereby establ i shes a base agai nst  
whi c h  the cumul ati ve effects of  a l l subsequent rate i ncreases ( i . e . , BPA: s  
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1 97 9 ,  1 981 , 1 982 ,  and proposed 1 983 ) can be eval ua ted . The no acti on 
a l tA rnati ve assumes a revenue l evel equal to that wh i c h  woul d be ach i eved 
�uri ng the rate period unde r exi st i ng rates .  BPA ' s  i n i t i a l rate p roposal  
form s  th e b as i s for the proposed revenue l evel a l te rnat i ve .  Th e i n i t i a l 
p roposa l  l� oul d i ncrease the Pri ori ty F irm , I ndust ri a l  Firm , and N ew Resources 
Fi rm rates by 27 percent , 5 percen t ,  and 1 . 4 percent ,  respecti vely . The 
Surp l us  F irm rate would decrease by 6 pe rcent , whi l e  the N onfi rm Standard rate 
and the N onfi rm S p i l l  rate wou l d i nc rease by 1 4  percent ,  respecti ve l y .  The 
d i rect f i na nc i ng a l te rnat i ve as sume s a revenue l evel wh i ch i s  needed to 
comp l ete WN P- 2 and to keep W� P-3  on i ts constructi on schedu l e .  The revenue 
l e vel as sumed under the L R I C  a l terna t i ve i s  based on the amount of revenue 
wh i ch B PA w ou l d recover duri ng the rate peri od i f  rates were set at  BPA ' s  l ong 
run i ncremental cost of p rovi di ng servi ce .  

Fo l l ow ing the  ana lys i s  of  the  va � i ng effects of a l te rnati ve 
revenue l eve l s  i s  a d i scus s i on of the effects of rate structure .  Each of 
B PA ' s exi sti ng  and p roposed rate schedul es  and the i r i mpacts are d i scu s sed . 
Add i t i onal  a l ternati ves , i ncl ud i ng t i e red rates , d i fferences i n  cost 
c l ass i fi cati on strategi es ,  c hange s i n  rate des i gn adj ustments , expanded use of 
time d i fferen ti at i on , and vari a t i ons  i n  cost a l l ocati on methods are cons i dered . 

The general  concl u s i ons of th e revenue l evel a nalyses a re that th e 
b ase rate a l te rna t i ve woul d have the most benefi c i a l sh ort range soc i oeconomi c 
b enefi ts .  Th i s  a l te rnati ve w ou l d ,  how eve r, resul t i n  the h i g hest l evel of  
e l ectri c i ty consumpti on and as soc i ated  i mpacts stemmi ng from the constructi on 
and ope rat i on of power gene rati on faci l i t i e s .  I t  wou l d a l so p rodu ce the 
l ow est l evel of envi ronmenta l i mpact as soc i ated wi th  the di rect  use of  
a l ternati ve use of fuel s such  as wood , o i l ,  and  natural gas . C onservati on 
act i ons woul d be m i n i mal  under the base rate a l te rnati ve .  

Fo r each catego ry of im pact , the strength of effect va ri es a l ong a 
c ont i nu um wi th the extrem es bei ng  defi ned by the base rate and L R IC 
a l te rnati ve s .  The effects of the no acti on and p roposed and d i rect f i nanc i ng 
a l terna t i ves fal l between these extremes wi th the effects of the proposa l 
b e i ng som ewhat c l oser to those of the LR I C  al ternati ve than i s  the case for 
the no ac t i o n  a l te rnati ve .  As a p racti cal  matte r,  there i s  l i ttl e di ffe re nce 
between the effect s  of the no act i on and p roposed a l ternati ve s .  

From a cost recove ry standpoi nt ,  only the p roposed acti on woul d 
a l l ow B PA to recover  i ts revenue requi rement wi thout generati ng substanti a l  
excess revenue ( a s woul d b e  the case u nder LRI C  pri c i ng ) .  T h e  base rate woul d 
not p roduce revenue suffi c i ent  to a l l ow B PA to conti nue operati on and th e no 
acti on a l ternati ve woul d p roduce a substanti al revenue shortfa l l  ( equal  to 
a pp rox i mately 1 5 . 4  percent of the forecast revenue requ i remen t )  wh i ch wou l d  
u l ti mately need t o  b e  recovered from futu re ratepayers . 

By the yea r 2 000, powe r consumpti on under the d i rec t  fi nanCi ng , 
p roposed , no act i on ,  and b ase rate revenue l evel s i s  forecast to be 1 7 , 20, 
22,  a nd 32 percent g reater, respecti vely , than under the LR I C  a l te rnati ve . I n  
term s  o f  el ectri c genera t i ng p l ant capab i l i ty and conservati o n ,  thi s means the 
d i rect f i nanci n g ,  proposed , no acti on and base rate al te rnati ves wou l d 
requi re ,  resp ect i ve ly ,  2 , 46 7 ,  3 , 522 ,  5 , 1 29 ,  and 7 , 520 i nstal l ed 
( namepl ate )  megawatts of res ource capac i ty over that requ i red u nder the L R I C  
a l ternati ve .  
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LRIC  pr l c l ng woul d p robably force c l osure of th e p l ants of most of 
B PA ' s d i rec t servi ce i ndu stri a l  custome rs . The operati ons  of these p l ants 
have been s i gni fi cantl y curtai l ed even unde r cu rrent rates , al though they are 
forecast to i nc rease consi derably under e i ther  the p roposed or  no acti on 
a l ternati ves as the nati onal economy improve s .  The b ase rate woul d be 
expected to strongly enc ou rage retu rn to ful l operati onal l evel s as  wel l as  
sub sta nti al i nvestment i n  futu re p l ant expans i ons , l eadi ng to  fu tur e i ncreases  
i n  el ectri c al demand . 

I r ri gated agri cul ture woul d be expected to g row somewhat un der al l 
revenue l evel al terna ti ves , al though the l east amount of growth woul d occ u r  
under the LRI C  al ternati ve . A l a rge percentage o f  net i rri gati on devel opm ent 
\'I ou l d be expected to u se gravi ty meth ods .  Th i s  w oul d resul t i n  reduced 
on-farm el ectri c i ty l oads and i nc reased wate r  use . Th i s  woul d have adverse 
w ater qual i ty eff ects and reduce the amount of water avai l abl e for powe r 
producti on .  Ap proxi mate ly 4 m i l l i on acres of c rop l and are currently spri nk l er  
i rri gated i n  the  reg i on .  Thi s total woul d be expected to i nc rease by about 
one-hal f a mi l l i on acres  by the yea r 2000 unde r the base rate , no acti on and 
proposed al ternati ve s .  Thi s rate of growth woul d be cut approximately in half 
u nder the LRIC al ternati ve .  

Tu rni ng from the effec ts of revenue l evel to rate structu re ,  th e 
anal ys i s of the effects of rate struc tu re or rate des i g n foc uses i ndi vi dual ly 
on  each  of BPA' s  ex i sti ng and p roposed rate schedul es .  No fu rther 
al ternati ve s beyond the exi sti ng and prop osed al ternati ves w e re consi de red fo r 
rate schedul es perta i ni ng to the sal e of eme rgency cap ac i ty ,  surp l u s  finn 
ene rgy , re se rve powe r ,  spec i a l i ndustri al fi nn power ,  or power sold th rougll 
the ene rgy b rok er system s i nce none of  these servi ce categori es i s  e xpe cted to 
accOij nt for substa nti al amounts of reven ue and none appear to have a potenti a l  
for  envi ronme nta l impac t .  Addi ti onal a lt ernati ves w ere consi dered for  tn e 
ra te sched u l es perta i ni ng to sal e of pri o ri ty firm , i nd u stria l f irm , new 
resources  f i rm and surp l u s  fi rm powe r as  wel l as  I lonfirm energy a nd firm 
cap ac i ty .  

The demand and energy charges of  m ost exi sti ng and p ropo sed f inn 
power  rat e  schedu l es are time dif ferenti ated . Tim e di fferen ti ati on of rates 
enhan ces the effi c i ency of use of SPA ' s resources , the reby mi ni mi zi ng the nee d  
t o  add new fac i l i ti es wi th the i r attendant constructi on and operati onal 
effects.  Thus , the tim e  di fferenti ati on of th ese rate schedul es  i s  expected 
to be envi ronmenta l l y preferabl e to the use of al ternati ve 
non-ti me-d i fferenti ated rate des i gns .  

The  seasonal peri ods for the  demand charges for the seasonal ly  
d i fferenti ated rates have b een c hanged sl i ghtl y unde r  th e cu rrent proposal . 
The month of M ay has been shi  fted from the wi nte r to the 1 m.,r er  cost summer 
peri  od to refl ect the decreased p robabi 1 i ty of a l oad l oss  du ri ng  �1 ay d ue to 
fi sh enhancemen t acti vi ti e s .  Th i s  s h i ft shoul d benef i t  i rri gators s i nce May 
i s  a part of the i rri gati on seaso n .  

The exi sti ng and  proposed f irm capac i ty rate schedu l es  c ontai n an  
add i ti onal charge wh i c h i s  appl i ed to  sustai ned peaki ng capac i ty taken i n  
excess of 9 hours.  Aga i n ,  th i s  featu re i s  bel i eved to enhance the effi c i e ncy 
of ope rati on of BPA ' s resou rces  and the reby offers an envi ronme ntal benefi t .  
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The exi sti ng and p roposed i ndustri a l  f irm powe r rates conta i n  a 
val ue of rese rves c redi t .  Th e c red i t  i s  i ntended to parti a l ly  compensate 
S PA ' s  di rect servi ce i ndustri a l  cu stomers fo r certai n ri ghts SPA has to 
restri ct se rvi ce to the i ndu stri es . Th ese restri cti on ri gh ts perm i t  SPA to 
avo i d the expense and the adverse constructi on and operati onal envi ronmental 
effects wh i c h  wou-I d resul t from rep l ac i ng the restri cti on ri ghts wi th physi cal 
fac i l i ti es to p rovi de reserve s .  

BPA offe rs a l ow den si ty d i scount i n  i ts ex i sti ng and p roposed 
pri ori ty firm power rates .  The d i scount i s  i ntended to mi ti gate the adverse 
i mpacts associ ated wi th l ow system dens i ti es whi c h  wou l d oth e rwi se be 
re fl ected i n  the reta i l ra tes of many rural uti l i t i es .  The d i scount i s  
p rovi ded for i n  the Regi onal Act .  

The spec i al i ndustri a l  rate wh i c h  BPA offe rs to H a nna N i ckel  i s  
i ntended to avoi d the adverse i mpacts due to i nc reased rates .  The spec i a l 
rate to Hanna i s  p rovi ded for i n  the Reg i onal  A c t .  

F in a l ly ,  both tile ex i sti ng and p roposed pri ori ty firm rates i nc l ude 
rate desi gn  adj u stments wh i ch refl ect the resul ts of S PA ' s Ti me Di ffe renti ated 
Long Run I ncrementa l  Cost Analys i s . These i nc l ude the a l l ocati on of f i xed 
con tract defi c i enci es ,  and the c redi ti ng of excess revenue f rom nonfirm 
sa l e s .  The method of these adj ustments i s  i ntended to encourage more 
effi c i ent use of BPA ' s resou rces , thereby mi n i mi zi ng the need for addi ti onal  
fac i l i t i e s  I" i th thei r attendant phys i ca l  and economi c conseque nces .  

D .  M i ti gati ng Measures 

t� i t i gati ng measures cou l d be  appl i ed by va ri ous enti ti es  to reduce 
the effects of i nc reasi ng whol e sal e rate s .  Ex i sti ng and p roposed conservat i on 
p rog rams offe r some a ss i stance . S i nce 1981 , BPA h a s  bee n offe ri ng ene rgy 
conservati on p rograms ta rgeted at p ri mary custome r g roups , state and l ocal  
gove rnmen ts ,  and  nonprofi t consumers in  the  Paci fi c N o rthwe st. M ost of the 
con servati on p rograms are di rected at reduc i ng ene rgy used  i n  space and water 
heati ng ,  l i ghti ng , and i ndustri a l  p rocesse s .  

One potenti a l  mi ti gati ng measure i s  BPA ' s b i l l i ng c redi t p rogram , 
desi gned t o  red uce BPA l oads , and consequently the revenue s and l eve l of  rate 
i nc reases needed by BPA i n  the futu re . M andated by the Reg i onal Act , b i l l i ng 
c redi ts a re payments from SPA to e l i g i bl e  custome rs for acti ons  that reduce 
the i r pow e r  needs and BPA ' s  obl i gati on  to acqui re addi ti onal generati on 
resourc e s .  

Other  mi ti gati ng mea sures i nc l ude Government i ncome support 
programs , such as  the Federa l  Low- I ncome E ne rgy Assi stance P rog ram , wh i ch hel p  
el i g i b l e 10\" i ncome consllmers to cope wi th i nc reased e l ectri c i ty rate s .  A s  
p revi oll s ly  di scus sed , BPA ' s l ow den s i ty d i scount and the restructuri ng of  
seasonal capac i ty peri ods a l so mi ti gate the i mp act of the  p roposed rates on  
ce rta i n  cu stomer g roup s .  

E . Areas o f  Controversy 

Certai n i ssues addres sed i n  the E IS perta i ni ng to rate des i gn have 
generated si gni fi cant controve rsy .  
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Concern has been rai sed over the magni tude of BPA ' s recent rate 
i nc reases . Cu stomer g roups , as  wel l as  end use consumers , have opposed the 
s i ze of the i nc reases and offe red suggesti ons for reduc i ng costs and l oweri ng 
the amount of revenue needed by BPA . Some parti ci pants i n  the rate cases have 
suggested that the revenue l evel shoul d encourage effi c i ent use of resources , 
rather  than to s i mply meet fi nanc i al obl i gati ons ( i  . e . , be as  l ow as  
possi b l e ) . I n  parti cul a r ,  the i ssue of LRI C p ri c i ng has  recei ved consi de rab l e 
attenti on .  

Al though a revenue l evel i ncrease i mpacts a l l c ustomer g roup s ,  
parti cu l ar  concern has ari sen about the i mpacts on l ow-i ncome con sumers , 
i rri gated agri cul ture , and di rect- se rvi ce i ndu stri al c ustomers , and i ndustri a l  
customers of retai l uti l i ti e s .  The  impact of  rate i nc reases i mpl emented or  
anti c i pated to be impl emented duri ng the  1 979-1 983 peri od has  been the  subj ect 
of c onsi derabl e  controversy .  

Attenti on al so has been draw n  to certai n  rate design i ssue s ,  
i nclu di ng de s i gn of the nonfi rm and the i ndu stri a l  fi rm pow e r  rates .  Some 
concern has b een exp ressed about the marketabi l ity of some types of S PA power 
and the need for the design  of rate s w h i c h  enhance marketabi l i ty .  

F .  I s sues to b e  Resol ved and Choi ces Among A l ternati ves 

To deve l op p roposed rate s ,  BPA exami ned and resol ved a number of 
i s sues concern i ng revenu e  l evel , rate des i g n ,  and imp act s .  SPA i denti fi ed a 
number  of obj ecti ve s ,  i nc l udi ng among others , statutory requi rement s ,  
envi ronmental i mpacts , equ i ty ,  and eff i c i ent u se o f  re sou rce s .  Amon g  these 
obj ecti ves , adherence to statutory requi  rements \v as assi  gned f i  rst. p r; ori ty .  

O f  the f i ve revenue l evel al te rnati ves con si de red i n  tile U S  ( i  . e . , 
b ase c ase , no acti on , di rect fi nanci n g ,  proposed , and LRIC), BPA bel i eves th at 
the revenue l eve l proposed for the rate peri od represents the most rea sonabl e 
choi ce .  The propo sed revenue l evel meets BPA ' s  statutory requ i rements and 
fi nanc i a l obl i gati ons wh i l e  ach i evi ng rate equ i ty .  It i s  di ffi c u l t to sel ect 
the revenue l evel a l ternati ve that w oul d be most desi rabl e from an 
envi ronmental standpoi nt . In the short ru n ,  w i th the possi b l e excepti on o f  
i rri gated ag ri cu l ture ,  the al te rnati ves that h ave the most posi ti ve effect on 
the phys i cal envi ronment gene ral l y  !lave the m ost negati ve effect on the 
so c i oeconomi c envi ronment and v ice  versa . H ow ever, i n  the l ong run ,  an 
al ternati ve whi c h w oul d h ave a posi ti ve effect on the phy si cal envi ronment 
al so coul d have a posi ti ve effect on the soc i oeconomi c envi ronment .  Impacts 
of the p roposed al te rnati ve fal l between the extremes e stabl i shed by the base 
case and LRI C al ternati ves .  

T he E IS i denti fi ed th e poten ti al f o r  si gni fi cant effects o f  the 
proposed revenue l evel on l ow- i ncome con sumers , i rri gated agri cu l ture ,  and 
BPA ' s di rect servi ce i ndu stri al customers.  C e rtai n aspects of the p roposed 
rate de si gns wi l l  parti al ly  mi ti gate these impacts . Vari ous con servati on 
p rograms offered by BPA may hel p further al l evi ate t he adverse i mpacts of 
i nc reased rates . 

Gi ven i ts rate desi gn obj ecti ves , BPA bel i eve s that i ts p roposed 
rate al ternati ve s  rep resent the most reasonabl e a l ternati ves . 

v 



H . Appeal  Process  From Admi n i strato r ' s Record of  Deci s i on 

BPA wi l l  make and record a dec i s i on on i ts 1983 whol esal e powe r 
rates at the same t ime i t  publ i shes thi s F i na l  Envi ronmenta l  Impac t 
Statement.  The Reg i onal Ac t e stabl i shed a formal i nternal appeal s p rocess 
wi thi n the Department of E ne rgy that al l ows other agenc i es and the publ i c  to 
appeal the Admi ni strator' s  Record of  Dec i s i on on BPA ' s  19 83 Whol esal e Power 
Rate s .  The Regi onal Act p rovi des that BPA rates  are effecti ve only upon a 
fi nrl i ng by the Fede ral Energy Regul atory C ommi ss i on ( FERC) that the rate s : 
( 1) a re suffi c i ent to assure repayment wi th i n  a reasonabl e number of years of 
the Federal i nvestme nt i n  the F ede ral  Co l umb i a R i ver Powe r System , afte r  f i rst 
meeti ng the Adm i ni strator ' s  othe r costs ; ( 2) are based on B PA ' s total sy stem 
costs ; and ( 3 ) refl ect an equi tabl e al l ocati on of Federal Transmi ss i on System 
costs . 

Pe ndi ng f i nal  approval , FE RC may al so app rove the f i na l  rates 
submi tted by the Admi n i strator on an i nter im  basi s .  Revenue from rates 
app roved on an i nterim  bas i s i s  subj ect to refund wi th i nterest.  

FERC i nte rventi on regul ati ons  g rant to members of the publ i c  broad 
ri ghts to i ntervene and m ake thei r v i ews k nown concern i ng confi rmati on and 
app roval of B PA ' s rates .  Members o f  the publ i c  may establ i sh thei r ri ght to 
i nte rvene before FERC by asserti ng : ( 1 ) a statutory r i g ht to i ntervene ; 
( 2) an affected i nte rest whi ch i s  not adequately rep resented by exi sti ng 
part i e s ; or (3) peti toners ' parti c i pati on to be i n  the publ i c  i nterest.  Any 
member of the publ i c  who desi res to i nte rvene before FERC i n  the f i na l  
confirma ti on and  approval p rocess , or any i nte rim app roval p roceedi ng ,  must 
fi l e  a t imely pet i t i on to i nte rvene wi th FERC.  T ime deadl i nes  and requ i red 
contents of peti ti ons a re set forth i n  FERC ' s genera l  regul ati ons .  

vi 
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I .  P u rp o se and N eed 

A.  S umma ry o f  Bonnevi lle Powe r Admi n i strati on  Au th o ri ty 

The Fe de ral Columb i a  R i ver Powe r  System i s  ope ra ted i n  a c oo rdi nated 
manner .  The Fed e ral dams a re owned and  operated by e i ther  the U. S .  Army Corps 
of E n g i neers o r  the U . S . B u re au  of  Reclamati o n .  It  i s  these agenc i es that 
e s tabli sh the phy s i cal co nstra i nts reg a rd i ng reservo i r levels to i n s u re 
adeq uate flood control,  i rri gati o n ,  navi gati on , rec re ati o n ,  a nd p ower 
generati o n .  Bonnevi lle Powe r Admi n i strati on ( BPA ) ,  an  agency of  the  
U . S . De pa rtme nt o f  E n e rgy ( DOE ) ,  serves as  the Federal elect ri c p owe r 
marketi n g  agent i n  the Pac i fi c  N o rthwe s t .  BPA ma rkets hy d roele c t ri c p owe r 
f rom 30 p roj ects  o n  the Columbi a  R i ve r  and i ts tri buta ri es , as  well a s  the rmal 
p owe r and c o n se rvati  on i t  a c q u i  re s from non-Fede ral i n terests i n  til e reg i  on . 
BPA markets t h i s power o n  a whole sale bas i s to e lec t ri c uti li ti e s ,  Fede ral 
agencie s ,  and a limi ted n umbe r of  la rge i ndust ri al c u stome r s .  I n  addi t i o n ,  
B PA c o n s t ructs a n d  operates an  elec t r i c t ra n smi s s i on sy stem a n d  t ra n smi ts 
( wheels) powe r ove r these fac i li ti e s  for oth e r  enti ti e s .  

B PA' s maj o r  respon s i b i li ti e s ,  i nc ludi ng  e stabli s h i n g  the  rates to be  
c ha rged to BPA c u stomers , are embodi ed i n  four Fede ral statute s : the 
Bonnevi lle Proj ect Ac t of 1 93 7  ( Proj ect  Act ) , the Flood Co nt rol Act of 1 944 
( Flood Control Ac t ) ,  the Fede ral Columbi a R i ver  Transmi s s i on  System Act of  
1 974 ( T ra n smi s s i  o n  Sys tem Ac t ) ,  a nd the Pac i fi c ;�o rthwe st £1 ectri c Powe r 
Pla n n i ng and C o n servati o n  Act of 1 980 ( Regi onal Act). Wh i le a n umber of  othe r  
acts a nd agre ements i nflue nce BPA operati o n s , tnese statute s i de nti fy BPA ' s 
m i ss i on . The Proj ect Act e stabli shed the agency and  i n structed  B PA to set  
rates t o  recover  all the costs  a s soc i ated wi th p roducti on , a c q u i s i t i o n ,  a n d  
t ran smi s s i on o f  electri c p owe r and  to recover t h e  Fede ral i n vestment i n  the 
Fede ral Columb i a  River Powe r Sy stem ( FCRPS ) .  The Bonnevi lle P roj ect  Ac t 
di rec ts that the rates be des i g ned ove rall to " . . .  e ncou rage the wi dest 
di ve rs i fi ed lise o f  electri c e ne rgy . . .  " at the " . . .  lmves t  p o s s i ble 
rate . . .  c o n s i stent wi th sound b u s i ness  p r i n c i ple s . " The Proj ect Act 
requi re s that BPA rev i  ew the adequacy of  its pm'le r rate s at  1 east  every 
5 yea rs a n d , i f  necessary ,  adj ust  tl1em . 

The Tra n smi s s i o n  Sy s tem Act p laced BPA o n  a self-fi na nc i ng  ba s i s .  
Th i s  Act g ave B PA the autho ri ty to use  i t s revenue to f i nance  ongoi ng  
p rog rams , as  well as  access  to S1 . 2 5  b i lli o n  i n  borrowi n g  a u thori ty for 
tra nsmi ssion sy stem c o n s t ructi o n .  The Reg i o nal Act p rovi ded an  addi ti ona l  
Sl . 25 b i lli on i n  bo rrowi ng  a uthori ty for  c on se rvati o n  and  re newable resou rc e  
loa n s  a n d  g ra nt s .  I t  also exp aHded t h e  u sage o f  the o ri g i nal $1. 25  b i lli on  
a uthori z ed  u nder the Tra n smi ss i  on  Sy s tem Ac t .  Thi  s bo rrowi n g  aiJtilori ty i s  now 
ava i lable to fund  new p ro g rams for whi ch  the Admi n i strato r  bec ame re sponsi ble 
a s  a result o f  p a s sage o f  the Reg i onal  Act .  

1. Resou rc e  Pools a nd Rate Pools 

The Regional Ac t reaffi rmed p re v i ously e stabli sned d i rec t i ve s 
a nd  expa nded B PA ' s re spon s i b i li ti es ,  req u i ri ng  B PA to recover c o s t s  i nc u rred 
p u rs u a n t  to the Act .  The Regi onal Act alte red both the p roce s s  a nd s ubstance  
of BPA ' s  rate developme nt  acti v i t i e s .  Pri o r  t o  the Regi onal Ac t ,  BPA 
alloc ated co sts from a s i n gle pool o f  resou�e s  whi c h  i nc l uded the Federal 
Columb i a  R i ve r  Power Sy stem ( F CRPS ) hy droelec t ri c  fac i li ti es , a port i o n  of the 
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Troj an Nuc l ear Pl ant ,  a porti on  of the Hanford New Process  Reactor ,  and two 
net b i l l ed nuc l ear pl ants and 70 percent of a thi rd p l ant bei ng constructed by 
the Was h i ngton Publ i c  Power Supply System ( Supply System ) . BPA ' s rates were 
d es i gned to recover a l l costs associ ated w i th these resources . T h i s i nc l uded 
the cost of operati ng and mai nta i n i ng the � CRPS ,  the cost of purChase powe r,  
the cost of i nte rest on and amo rti zati on  of the Federal i nvestment i n  th e 
system , and the cost of repay i ng that porti on of the construc t i o n  costs at 
Fede ral rec l amat i o n  projects that a re beyond the repayment abi l i ty of 
i rri gators and have been ass i gned by l aw to commerc i a l powe r revenues . 1/ 

The Regi onal Act c reated th ree d i sti nct resou rce poo l s  for 
purposes of establ i sh i ng rates , and expanded BPA ' s  autho rity to extend serv ice  
to  a l l customer c l asses i n  the regi o n .  T he fi rst resource  pool , the  � e deral  
base  system ( FBS ) ,  i s  defi ned by the  Reg i onal Act to  i nc l ude the �LK PS 
hydroel ectri c proj ects , the resources acqu i red by the A dmi n i strato r u nder l ong 
term contracts i n  force on Dec ember 5,  1 980, and any resources acqu i red to 
repl ace any reduct i o n  i n  c apab i l i ty of F BS res ources . 

The second re sou rce  pool cons i sts of the powe r purchased unde r 
the res i denti al exchange . Under the exchange program , BPA i s  to purcha s e ,  
from each uti l i ty parti c i pati ng i n  the exc ha nge , an amount o f  power equal to a 
prescri bed porti on of the parti c i pant ' s  res i de nti a l  and sm al l fann l oad at th e 
average system cost of the part i c i pant.  2/ BPA then sel l s  an equal  amount of 
powe r to the exchangi  ng uti 1 i ty at the ra te ctl arged BPA p reference custome rs . 
Any cost be nefi t res ul ti ng from th i s  exchange i s  to be pas sed through to th e 
uti l i ty ' s  res i denti al a nd smal l farm consume rs .  

The thi rd resou rce pool , the new resou rce  pool , i nc l udes al l new 
res ources th at a re devel ope d ,  purc hased , or otherwi se acq u i  red by BPA that a re 
not i denti f i ed as FBS rep l acem ents . 

Th e costs of each resource pool a re a l l ocated to parti c u l a r  
c l asses o f  custome rs as  spec i f i e d  by the Reg i onal Act . F o r  p u rposes of  
establ i sh i ng rates , the  costs of  � e deral base system resou rces a re al l ocated 
to BPA ' s  preference customers ( defi ned as publ i c  body ,  cooperati ve and � ederal 
agency c ustomers w i thi n the P ac i f i c  Northwest ) and the res i denti al  and smal l 
farm l oads of the exchang i ng uti l i ti es .  These l oads a re ofte n  referred to 
j oi ntly as those compri s i ng the 7( b )  rate pool , afte r the enabl i ng secti on of 
the Reg i onal Act .  If the Fede ra l base system re sou rces are proj ected to be  
i nsuffi c i ent to  meet t hese l oads , a suffi c i ent porti on of the  exchange 
resou rce pool must be comb i ned wi th the Federa l base sy stem resources to serve 
the 7( b )  l oads . The rema i n i ng exhange resources a re u sed to serve BPA ' s  
d i rect servi c e  i ndustri a l  ( OS I ) customer l oad .  After OSI  l oads are se rved , 
a�y rema i n i ng exchange resources  and new resou rces are u sed to serve l oad 
g rowth of the i nvestor owned uti l i ti es ( IOu ' s ) and new l a rge s i ngl e l oads of 
p ubl i c  bodi e s ,  cooperati ves , a nd Federal agenc i e s .  

2 . Fi sh and Wi l dl i fe Program 

On Novembe r 1 5 , 1 981 , the Northwest Powe r P l anni ng C ounc i l 
( Counc i l )  adopted i ts Col umb i a  B a s i n F i sh and W i l d l i fe Prog ram ( P rog ram ) 
pursu a nt to Secti on 4( h )  of the Reg i onal Act.  The Program i dent i fi es probl ems 
and proposes mea sures for the protecti on , mi ti gati on and enhancement of f i sh  
and wi l dl i fe resources i n  the  Pac i fi c  Northwest .  Probl em a reas  i denti f i ed 
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were ( 1 ) a nadromous f is h mi grati o n ,  survi val and reproducti on ; (2) resi dent 
f i sh su rvi val and p ropagati o n ;  and ( 3 ) the protecti on and enha nceme nt of 
wi l d l i fe hab i tat and resources .  

Pri or to the  adopti on of  the  P rogram , BPA acti v iti es focused on  
bas i c  re searc h ,  h ab i tat improvem ent , and  rad i o-trac k i ng of j uven i l e  and  adul t 
sal mon and s teel head.  For f i scal  years 1 984 and 1 985 , BPA ' s acti v i t i es wi l l  
fa l l i nto fou r categori es : ( 1 )  p rovi di ng wate r fl ows as descri bed by the 
Cou n c i l ' s Prog ram ( i ncl udi ng the Wate r Budget ) ;  (2 ) re search a nd devel opment ;  
( 3 ) ha b i tat i mp rovement ;  and  ( 4 ) cap i tal i mproveme nts . Col l ecti vely , these  
acti vi ti es compri se the  F i s h  and  W i l d l i fe Program . 

The F i sh and Wi l d l i fe Prog ram affects BPA i n  two way s .  F i rst ,  
B PA ' s overal l revenue req ui reme nt i nc l udes recovery of the  costs of researc h  
and devel opment,  hab i tat im provement , and ap proved maj or  cap i tal i mp rovements 
as  wel l a s  repayment of the F ederal i nvestment i n  structu ra l  changes i n  
Federal fac i l i t i e s. Second , provi di ng for the Cou nc i l ' s  W ater B udget resul ts 
i n  a reducti on  i n  the fi rm e nergy l oad carry i ng capabi l i ty of the reg i on ' s  
power system . The envi ronmental effects of i mpl eme nt i ng th e s i te-spec i fi c  
aspects of the Counci l ' s Program a re beyond the scope of th i s  E IS .  f he 
anal ys i s  i n  th i s  document focuses  on the effect on BPA ' s rates  of i mpl ementi ng  
those  aspects of the  Prog ram for  wh i c h  BPA has respons i b i l i ty .  

The Wate r Budg e t :  Regul ati on o f  the Snake and Col umbi a R i vers 
through th e devel opment of hydroel ectri c fac i l i ti es has greatly al te red the 
natural  fl ows i n  the Col umb i a  R i ve r  drai nage.  Wh i l e  th i s  regul at i on h a s  
en han ced the abi l i� of ri ver managers t o  p roduce power ,  th e al te red f l ows a nd 
i nc reased storage capabi l i ty provi ded by the dam s  have c reated tw o negati ve 
cond i ti on s  for mi grati ng j uveni l e  sal monoi d :  ( 1 )  reduc ed " f l ush i ng f l owsd 
th at w e re natura l l y  provi ded by spri ng ru noff,  and (2 ) re su l tant i nc rea sed 
travel tim e  for mi grat i on from area of ori g i n  to the ocean .  These c ond i t i ons 
have contrib uted heav i l y  to i nc rea sed mortal i ty of mi g rati ng j uven i l e  
sal mono i d .  

To parti al l y  m i ti gate these effec ts , th e C o unc i l c reated the 
Water Budget , a ri ve r  management dev i ce cons i sti ng of the re servati on and use 
of a b l ock  of w ate r to ass i st spri ng down stream sal monoi d mi grati on .  
Potent i al use  by th e fi sheri es agenc i e s and  I ndi an  tri bes of  the  Wate r Budget 
i s  p l an ned fo r the peri od between Apri l 1 5  and J u ne 1 5 , beg i nn i ng i n  1 9�4 , a nd 
w i l l  re sul t i n  an esti mated reducti on i n  the regi ons ' f i rm energy l oad 
ca rry i ng capab i l i ty fro� th e Col umb i a R i ver  and i ts tri buta ri es of 550 average 
meg awatts , accordi ng to Counci l esti mates  ( Counc i l ' s F i sh and W i l d l i fe 
Progra� , sect i on 3 04( a ) (4 ) ,  p. 3 - 5 ) . There a re a numbe r of othe r esti mates of 
power i mpacts based on other studi e s .  However ,  none of these stud i es treat 
the flow req u i rem ents of the Wate r B udget i n  exactly the same w ay .  As BPA ,  
the Co rp s  of Eng i nee rs , the B u reau  of Recl amat i o n ,  fi shery agenc i e s ,  and 
others gai n e xperi ence i n  the i mpl ementati on of the W ate r B udget , the exact 
effects i t  w i l l  h ave on  the reg i onal  power system wi l l  become more apparent .  
BPA h as i n i ti ated a separate e nvi ronme ntal anal ys i s  on the system wi de power 
i mpacts associ ated wi th the Water B udget . 

Research a nd Devel opment : Conti nui ng support for h abi tat 
improvement ,  radi o-tracki ng , and  devel opment of new conc epts i n  fi sh  l adder 
des i gn was provi ded by BPA i n  1 982 . In f i scal  years 1 984 and 1 985 , research  

1 - 3  



a nd deve l opment a cti vi t ies  wi l l  support a ra nge of mea sures  spec i f i ed i n  the 
Counc i l ' s Program a s  wel l a s  study of a number of system-ori e nted p robl ems .  
These system-wi de i ssue s  i nc l ude : p rovi s i on of suffi c i ent wa ter qua l i ty a nd 
qua nti ty a t  a n d  between p roj ects ; stud i e s  of mi gra ti ona l  c ha ra cte ri sti c s  a nd 
thei r re la t i onsh i ps to va ry i ng fl ows a nd ri ve r  condi ti on s ;  da ta col l ecti on on 
survi va l  ra tes of mi g ra t i ng sa l mono i d ;  a nd stud i es of ha tchery p ra cti ces , 
i nc l udi ng f i sh  nutri ti on  a nd di sea ses . 

Ca p i ta l  Im p rovements : No ca p i ta l  improvements , such a s  maj o r  
ha tchery fa c i l i ti es ,  wi l l  b e  funded d i rectly by SPA i n  f i sca l y ea rs 1 9t14 a nd 
1 985 ; nor i s  i t  l i ke ly  tha t imp rovements grea ter tha n  $ 1 , 000, 000 wi l l  be 
funded before FY 1 985 beca u se of a cti ons  a nd p roc edures  wh i c h  must be 
compl eted p ri or  to construction  ( i . e . , resea rch a nd de s i g n ,  comp l ia nce wi th 
the Na ti ona l  Envi ronmenta l  Pol i cy Act of lY 69 ,  R eg i ona l  C o unc i l ap proval , a nd 
co st-sha ri ng negotia ti ons ) .  

Program Co sts : Revenue to fund SPA ' s f i sh a nd W i l d l i fe resea rc h 
a nd devel opment a n d  ha b i tat i mp rovement p roj ects i s  estima ted to be 
$23 m i l l i on i n  fY 1 984 a nd $25 mi l l i on i n  FY 1 985 . These amounts a re pa rt of 
BPA ' s  p roposed tota l  revenue req u i rements for those yea rs .  The estima ted 
overa l l ra te impa ct to some custome rs from the se porti ons  of the Counci l ' s 
Program woul d be a n  i nc rea se of 0 . 2 mi l l s  per k i l owa tthour.  

In  tenn s of ra te i mpa cts ,  the most s i gn i f i can t el ement of tne 
Counc i l ' s  Program i s  the Wa ter Budget . As  p revi ous ly  i ndi ca ted , 
i mpl ementa ti on of the Wa te r Budget, a s  defi ned by the Counci l ,  i s  proj ected to 
reduce the f i nn energy l oa d  ca rry i ng ca pa b i l i ty of the reg i on ' s  pow e r  system 
by approx ima tely  55 0 megawa tts ( MW ) . For the i ni tia l ra te p roposa l , tile 
porti on of thi s reduct i o n  a s soc ia ted wi th the Fede ra l  sy stem i s  trea ted by SPA 
a s  a reducti on i n  the megawa tts of f i rm power a va i la bl e  for sa l e . r he 
estima te of reducti  on i s  ba sed on the resu l  ts of hydro regu l  a ti on  studi es  wi til 
ta rgeted fl O\'IS. The effect of p rovi d i  ng for the wa te r Budget wi l l  va ry 
depend i ng on cond i t i ons  i n  the ri ver system rela ti ng to the ba la nce between 
resources a va i la b l e for sa l e  a nd custome rs . 

The p roposed revenue l evel a l terna t i ve exami ned i n  thi s 
sta tement i nc l udes the estima ted reducti on i n  fi rm energy l oa d  ca rry i ng 
ca pa b i l i ty of the FCRPS tha t  resu l ts from p rovi di ng fo r tne Wa te r B ud get 
begi nn i ng  i n  f i sca l yea r  1 984. The effect of the Wa ter Budget on BPA ' s  
i n i tia l ra te p roposa l i s  ana l yzed i n  Cha pte r I I . B . l . c . ; the effect on SPA ' s  
customers a nd reta i l  ra tes i n  Cha pte r I I .8 . 3 . c . ; the effect o n  l oa d/resource 
ba la nce i n  Cha pter I V . G . 

B .  H i story of BPA Ra tes 

U nti l the 1 97 0 ' s ,  BPA ra tes we re rema rkab l y  sta bl e .  The fi rst 
whol esa l e  power ra tes were impl emented on June 8 ,  1 938,  a nd September 1 3 , 
1 939 ,  a nd i nc l uded a fi rm powe r  rate of $ 1 7 . 50 net per yea r  per  k i l owa tt of 
b i l l i ng dema nd wi th no ene rgy c ha rge . These ra tes rema i ned i n  effect untn 
1 965 , when they i nc rea sed 3 percent.  BPA a dj usted i ts whol esa l e  power ra te s 
a ga i n  i n  1 974 to i nc rea se revenues 2 7  percent . 

A seri es  of maj o r  ra te i nc rea ses bega n  i n  19 79 when SPA ra i sed 
tra nsmi s s i on a nd whol esa l e  powe r  ra tes suffi c i ently to i nc rea se revenue 
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88 percent .  Thi s revenue i nc rease was fol l owed by a 78. 5 percent i nc rease i n  
1 981 and a 58 percent i nc rease i n  1 9 82 .  Al l of tnese rates h ave recei ved 
fi nal approval from the F ederal  Energy Regul atory Commi s s i on ( F ERC ) . 

The recent dramati c i nc reases i n  SPA ' s  rate s can  be attri buted 
p ri mari l y  to costs for thermal resou rces from wh i ch BPA p l ans  to acqui re 
output to serve forecast l oad g rowth . U nti l the 1 96 0 ' s ,  reg i onal  nydro
e l ectri c resou rces p rovi ded nearly a l l of the pm'ler needed i n  the reg i o n .  By 
that t ime ,  the potenti al fo r addi ng new hydroel ectri c resources for p roduc i ng 
basel oad ene rgy was l im i ted .  BPA , therefore , began to  acqui re ri ghts to  the 
output of p l anned basel oad thermal gene rati ng resources to meet forecast 
futu re l oads . Because the cost of new thermal gene rat i o n  i s  muc h h i gher than 
the cost of exi sti ng hydro generati o n ,  the acqu i s i ti on of th i s  thermal powe r 
i nc rea sed BPA ' s co sts con s i derabl y .  I nfl ati on  and h i gh i nterest rates al so 
contri buted to cost escal ati on .  

Tabl e 1 - 1 l i sts , for  comparati ve purposes , the a verage fi rm powe r 
rates c h a rged by F ederal  power market i ng agenc i es .  

TABLE 1 - 1  
Average F i rm  Power Rates o f  Agenc i es r�a rketi llg Fede ral  Powe r ,  1 983 

Agency 

B onnevi l l e Powe r Adm i n i strati on 

Tennes see Val l ey Authority 

Southwestern Powe r Adm i n i strati on 

Weste rn Powe r Admi n i strati on  

Al aska Power Autho ri ty 

Southeaste rn Powe r Authori ty 

Average F i  rm Powe r R ate 

1 9 . 1  mi l l  s/kW h a/ 

40. b mi l l s/kW h a/ 

1 2 . 9  mi l l s kWh a/ 

6 . 0-2 1 . 4  m i l l s/kW h depend i ng on 
p roj ect ( 8  p roj ects ) 

1 2 . 1 - 1 5 . 6  mi l l s/kWh depend i ng on 
p roj ect ( 2  proj ects ) 

6 . 4  mi l l s/kWh  

a/ As sumi ng a 7 0  percent l oad facto r  and  1 0 , 000 kW  l oad . 

Source : Federal E ne rgy Re gul  atory Commi s s i  on staff and Ten nes see Val l ey 
Authori ty staff , F ebruary 1 9 83 .  

C .  Rate Devel opment Process 

One of BPA ' s  fi rst steps i n  devel op i ng new rates i s  to p repare a 
Loads and Resou rces Study . Th i s study p roj ects tile  amount of fi rm l oad B PA 
wi l l  be requi red to meet and the reso urces a va i l abl e to meet that l oad .  B PA 
al so devel ops  a Revenue Requ i rement Study whi c h  determi nes both BPA ' s  revenue 
requ i reme nt and the adequacy of the exi sti ng rates to recove r  revenues 
suffi c i ent to meet BPA ' s fi nanc i a l  obl i gati o n s .  If expected revenues are not 
suff i c i ent to meet SPA ' s revenue requi rement ,  rates  must be revi sed . 
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Once the Revenue Requi rement  Study has  been compl eted and the need 
for revi sed rates has been determi ned , BPA devel ops a Cost of Servi ce Anal ys i s  
( COSA ) and a Ti me-Di fferen ti ated Lo ng  Run I ncremental Cost ( TDLR I C ) Analys i s .  
The COSA i denti fi es the average costs assoc i a ted wi th provi di n g  servi ce  to 
each c l ass  of cus tomer. From these al l ocati ons of costs , s peci fi c rates a re 
des i gned i n  the Whol esal e Power Rate Des i gn Study ( WPRDRS ) to col l ect  the 
necessary revenues gi ven average water condi ti ons . The TDLRIC  Analys i s  i s  
used to devel op i l l ustrati ve rates , to provi de the bas i s  for c l ass i fi cati on of 
certa i n  costs between capac i ty and energy i n  the COSA and WPRDS , and to 
i denti fy the i nc remental  cost of provi di ng s ervi ce  duri ng  varyi ng time peri ods 
i n  order to devel op rates tha t  may be di fferenti ated on a seasonal , dai l y , and 
hourl y  bas i s .  

Th e  Cost o f  Serv i ce Anal ys i s  does not al l ocate costs to some 
c l asses  of servi c e .  Consequently , i n  the WPRDS a dj ustments are made to 
account for ,  among other  thi n gs , revenue defi ci enci es rel ated  to fi xed 
contracts , costs and revenues assoc i a ted wi th the capaci ty/energy exchange , 
the val ue of res erves provi ded by DS I cus tomers , excess  revenues from nonfi rm 
sal es , equal i zation  of demand charges , and ,  for certa i n  uti l i ti es ,  a l ow 
den s i ty di scount.  Many of the a dj ustments made duri ng  the rate des i gn process 
are i ntended to i ncorpora te a dj ustments s peci f ied  i n  the Regi onal Act ,  to 
refl ect resu l ts of the TDLR I C  Anal ys i s , and  to refl ect BPA ' s  rate des i gn 
obj ec ti ves whi ch i nc l ude envi ronmental  consi derati ons . 

I n  devel opi ng  rates , the bas i c  rate des i gn obj ecti ves BPA fol l ows 
i nc l ude : ( 1 ) revenue must be adequate to meet repayment obl i gati ons ; (2) the 
revenue requi rement mus t  be met wi th the burden di stributed i n  an equi tabl e 
manner among rec i pi ents of the servi c e ;  ( 3 )  rates s houl d be des i gned to 
encourage conservati on and to mi nimi ze envi ronmental  i mpac t ;  and ( 4 )  rates 
s houl d be des i gned to encourage effi c i ent use of the power system by 
refl ecti ng  costs i ncurred and  benefi ts recei ved . Other factors i nc l ude rate 
conti n ui ty ,  ease of a dmi n i strati on , revenue stab i l i ty ,  and ease of 
understa n di n g .  

D .  Need for Acti on 

BPA ' s  Revenue Requi remen t Stu dy prepared for the 1 983 rate fi l i ng 
i ndi cates BPA needs to i nc rease whol esal e power rates to meet i ts tota l 
fi nanci al  ob l i gati ons . BPA i s  pl ann i n g  to i mpl ement  new rate schedu l es on 
November 1 ,  1 98 3 ,  whi ch woul d be i n  effect through J une  3 0 ,  1 985 .  The rate 
s chedu l es proposed by BPA i nc l ude charges for two peri ods . Peri od A rates 
woul d be i n  effect for the l ast 8 months of BPA ' s  opera ti n g  year ( OY )  1 984 , 
from November 1 ,  1 983 , to J une 30 , 1 984 . Peri od B rates woul d be effec ti ve 
for al l of OY 1 985 , whi ch extends from J u ly  1 ,  1 984 , through J une 3 0 ,  1 985.  
Tabl e 1 -2 i l l ustrates the rate peri ods . 

Prel imi nary forecasts i ndi cate that BPA needs to recover 
$4 . 6  b i l l i on i n  revenue duri n g  the rate peri od .  Under current rates , revenue 
duri ng  the rate peri od woul d be $3 . 9  bi l l i on ,  based on forecasted l oads . 
Wi thout a rate i nc rease , BPA woul d i ncur  a defi c i t  of about $7 b i l l i on .  
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T A B L E I - Z. . B P A  R A T E PER I ODS AND KEY DATES 

1 983 RATES TEST YEAR 

OPERAT ING YEAR (OY) 198. OPERATING YEAR (OY) 1985 

JULY 1. 1 983 JULY 1. 198. JUNE 30. 1 985 

NOVEMBER 1. 1 983 

EXISTING RATES PER I OD A RATES 

i 
OCTOBER 1 .  1983 

I 
F I SCAL YEAR 

' 83 

F ISCAL YEAR 

' 8 . 

PERIOD 8 RATES 

j 
OCT OBER I ,  1 98. 

I 
F I SCAL YEAR 

' 88 

THE RATE P E R I O D  FOR THE R A T E  CASE I S  20 MONT HS, F ROM NOVEMBER 1 .  1 983 

THROUGH JUNE 3D, 1 985 . P E R I O D  A CONST I T UTES THE F I RST RATE P E R I OD 

AND PER I OD 8 I S  THE SECOND RATE PER I OD . 

THE REVlNUE R E Q U I REMENT FOR OPERAT I N G  YEAR 1 984 I S  BASED ON A 
W E I GHTED AVERAGE FORMULA (25 P ERCENT OF THE COSTS OF F I SCAL YEAR ' B3 

A N D  75 PERCENT OF THE COSTS OF F I SCAL Y E A R  ' B4) OF THE RESULTS OF 

REPAYMENT S TUD I E S  FOR THESE TWO F I SCAL Y EARS, FY ' 83 AND FY ' 84 .  

THE REVENUE R E Q U I REMENT FOR OPERAT I NG YEAR 1 985 I S  BASED ON A 

W E I GHTED AVERAGE FORMULA (25 PERCENT OF THE COSTS OF F I SCAL Y E AR ' 84 
AND 75 PERCENT OF F I SCAL Y EAR ' 85) OF T HE RESULTS OF T H E  REPAYMENT 

STUD I E S  FOR THESE TWO F I SCAL YEARS, FY ' 8 4 AND FY ' 85 .  

THE RATES FOR PER I OD B ARE DEVELOPED D I RECTLY FROM OPERA T I N G  Y EAR 

1 985 REVENUE REQUI REMENT . THE RATES FOR P E R I O D  A ARE DEVELOPED, AS A 

AS A F I XED PERCENTAGE OF THE OPERAT I NG Y E A R  1 985 RATES, SO THAT IN 

CONJUNC T I ON W I T H  T H E  E X I ST I NG RATES, THE OPERAT I NG YEAR 1 984 REVENUE 

REQUI REMENT W I LL BE MET . 

NEW RATES W I LL BE I N I T I AT E D  ON JULY 1 ,  1 985 AS MANDATED BY THE 1 980 

PAC I F I C  NORTHWEST POWER PLAN N I NG AND CONSERVA T I ON ACT . 
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A s i gn i fi cant port i o n  of the requi red revenue i nc rease for the rate 
peri od i s  attri butabl e to i nc reased costs of the Washi ngton publ i c  Powe r 
Supp l y  System ( Supp l y  Sy stem ) Nuc l ear Proj ects 1 ,  2 ,  and 3 .  U nde r net b i l l i ng 
agreements , SPA i s  obl i gated to cove r 1 00 percent of the costs for p roj ec ts 1 
and 2 , and 70 percent of p roj ect 3 .  SPA ' s payme nts assoc i ated w i th the Supply 
System p roj ects are esti mated to i nc rease from $622 mi l l i o n i n  FY 1 983 to 
$759  m i l l i on i n  FY 1 984 and $861 mi l l i on i n  FY 1 985. These i nc l ude 
$ 1 03 mi l l i on i n  FY  1 984 and $ 1 5 7  mi ll i on i n  FY 1 985 i n  ope rati ng  costs for 
p roj ect 2 , schedul ed to begi n ope rati ng i n  February 1 984 . 

Costs of powe r acqu i red by BPA through exc hanges wi th uti l i ti e s  are 
e sti mated to i ncrease from $61 3 m i l l i on i n  FY 1 983 to $858 m i l l i on i n  FY 1 984 
and $1 . 050 bi l l i on i n  FY 1 985. The se i nc reases are primari l y  because a l a rger 
port i on of res i de nti al and rural l oads wi l l  be el i g i bl e  to be served wi th 
exc hange resou rce s .  The Reg i onal Act provi de s that BPA i nc rease i ts servi ce 
to exchangi ng uti l i t i es from 70 to 80 percent of the exc hangi ng uti l i ti e s '  
res i denti al and small farm l oads  beg i nn i ng Ju ly  1 ,  1 983 ,  and to 90 percent on 
J uly 1 ,  1 984. D u ri ng the rate peri od , publ i c ly  owned uti l i t i e s a re expected 
to parti c i pate for the f i rst time i n  the re s i denti a l  exch ange a s  w el l  as the 
Exchange Transmi s s i o n  Cred i t  Ag reement.  The Exchange Transmi ss i on Credi t 
Agreement woul d p rovide publ i c  agenc i e s wi th transmi s s i on fac i l i ti es the net 
benefi t they woul d have recei ved i f  they had parti c i pated i n  the res i denti al  
exchange . 

H i gh i ntere st costs have al so contri buted to B�A ' s need for 
i ncrea sed reve nue . I nterest payments SPA must make are expec ted to i ncrease 
from $304 mi l l i on  i n  FY 1 983 to $350 mi l l i on i n  fY 1 984 and $371 mi l l i on i n  
FY 1 985.  

SPA ' s expans i o n  of the conservati on p rog rams , wh i ch a re mandated by 
the Reg i onal Act ,  wi l l  a l so i nc rease BPA ' s costs . The expan s i on i nc l ude s 
conservati on p rograms i n  the res id enti al a nd comme rc i a l secto rs as  wel l a s  
p rograms foclJ sed on i nsti tuti onal  bu i l di ng s ,  i ndustri es , and  state and l ocal  
gove rnments . S i nce the conservati on  programs a re fi nanced p rimari ly from 
bo rrowi ng rather than from revenues most of the i mpact of these p rog rams i s  
refl ected i n  the i nterest payments descri bed above . I n  addi ti on to tile 
i nte rest payments , BPA has al l otted $4 mi l l i o n  i n  FY 1 983 ,  and wil l al l o� 
$1 5 m i l l i on i n  FY 1 984, and $24 mi l l i on i n  FY 1 985 from i ts revenue for 
supporti ng the co nservati on programs . 

Authori zed by the R egi onal  Ac t ,  the Northwest Powe r Pl anni ng 
Counci l adopted a p rogram to p rotect and enhance fi sh and wi l d l i fe a l ong the 
Col umbi a  Ri ver and i ts tri buta ri e s .  Costs of thi s prog ram a re esti mated to 
ri se from al most $ 1 0 mi l l i on i n  FY 1 983 to $23 mi ll i on i n  FY 1 984 and 
$25 m i l l i on i n  FY 1 985 . 

H i gher  costs are not the only factor contri buti ng to BPA ' s need to 
i nc rease rate s .  Revenue col l ected by BPA i n  FY 1 983 i s  ant i c i pated to be 
l ower than had been forecasted when the FY 1 983 rate s we re devel oped . The 
reve nue defi c i e ncy i s  cau sed primari l y  by a dec rease i n  SPA ' s  l oads and BPA ' s  
i nab i l i ty to sel l surp l us f i nn pm'/e r at a s  h i gh a rate as  had bee n p l anned.  
I n  FY 1 984 and FY 1 985,  SPA ant i c i pates that l oads wi l l  i nc rease somewhat , but 
costs a re i nc reas i ng faster  than i s  l oad g rowth , caus i ng the uni t cost of 
p rovi d i ng servi ce to i nc rease . 
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I n  order to meet i ts fi s ca l  res pons i bi l i ti es ( wh i c h  i ncl ude 
el i m i nati ng  defi c i ts and mak i n g  pl anned amorti zati on payments ) ,  BPA ' s  Revenue 
Requi rement Stu dy refl ects actual  h i stori c cas h amorti zati on , and assumes 
repayment of deferral pl us  al l normal s c hedu l ed amorti zati on by September 30 ,  
1 985 .  I n  a ddi ti on , i t  refl ects a l l of  BPA ' s  obl i gati ons under the  Regi onal 
Act ,  i ncl udi ng exchange costs . To a s s i st BPA i n  meeti ng  i ts repayment 
obl i gati ons , a cash l ag a dj u s tment  has been a dded to the revenue requi rement.  

1 969 
E .  Res pons i bi l i ti es Under the Nati onal  Envi ronmental Pol i cy Act of 

The Nati onal Envi ronmen ta l  Po l i cy Ac t of  1 969 requi res that 
envi ronmental impact anal yses be performed pri or to arri v i n g  at dec i s i ons on 
maj o r  Federal acti ons tha t  s i gn i fi cantl y  a ffect the envi ronment.  BPA has 
prepa red thi s envi ronmental i mpact statement ( E IS )  to anal yze the potenti al  
envi ronmenta l effects of  the proposed 1 �83 whol esal e power ra te i ncrease . 

BPA has a l so consi dered  the cumul ati ve impact whi ch  the current 
rate proposa l  may have i n  combi nati on wi th whol esal e power rate i ncreases 
i mpl emented on December 20, 1 97 9 ,  on J u l y  1 ,  1 981 , and on October 1 ,  1 982.  
Thes e past rate i ncreases , coupl ed wi th the proposed 1 983 rate i nc rease ,  coul d 
have s i gni fi cant envi ronmental impac ts . The Counci l on Envi ronmental 
Qual i ty ' s  " Re gul ati ons for Impl ementi n g  the Procedu ral Provi s i ons of the 
Na ti onal Envi ronmental Pol i cy Ac� "  i nstructs that the scope of BPA ' s  
envi ronmenta l  ana lys i s  i nc l u de cumul ati ve acti ons and thei r cumul ati ve i mpacts . 

F .  Impl ementati on Schedul e 

BPA ' s power sa l es contracts a l l ow for rev i sed rates to become 
effecti ve after no l es s  than 9 months ' noti ce of the i ntent to rev i s e  rates . 
BPA announced i ts i n tent to rev i s e  i ts whol esal e power rates i n  the Federal 
Regi ster on J anuary 28 ,  1 983 ( 48 FR 4028 ) , and publ i s hed an i n i ti a l proposal 
i n  the Federal Regi ster on March 28, 1 983 ( 48 FR  1 2777 ) .  A seri es of publ i c  
and formal heari n gs enabl ed i nteres ted pers ons and parti es to comment on the 
proposal . Wri tten comments were al so  accepted .  

The  fi nal rate proposal refl ects the resu l ts of thi s E I S ,  as  wel l 
a s  other i nformati on devel oped dur i n g  the hea r i n gs and publ i c  comment peri od 
and used i n  the fi nal BPA studi es prepared for the rate fi l i ng .  I f  approved 
by the Federal Energy Regul atory Commi s s i on on an i n terim bas i s ,  the proposed 
new rates woul d take effect on November 1 ,  1 983 .  

G .  Appeal P rocess  From Admi n i strator ' s  Reco rd of Dec i s i on 

40 C . F . R § 1 506 . 1 0  ( 1 982 ), requ i res noti ce of a fi nal  E I S  to be 
publ i s hed i n  the Federal  Regi ster by the Envi ronmental Protecti on Agency 
th i rty ( 30 )  days before a deci s i on can be made on the proposed acti on . 
However , 40 C . F. R  § 1 506 . 1 0  sets forth an  excepti on to thi s  publ i cati on 
requi rement for dec i s i on s  s ubject to a formal , i nternal a ppeal process .  

The Regi onal Act establ i s hed by statute such a formal , i nternal 
a ppeal process that a l l ows other a genci es and the publ i c  to a ppeal the 
Adm i n i stra tor ' s  Record of Dec i s i on on BPA ' s  1 983 Whol esal e Power Rates . 
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The rates establ i shed by the Admi n i strator ' s Record of Dec i s i on  
w i l l  only become effecti ve upon  confi rmat i o n  and  approval by the  Fede ral 
E ne rgy Regul atory Commi s s i o n  ( FE RC )  ( 1 6  U . S . C . § 83ge { a ) { 2 ) ) .  The Regi onal  
Act provi des that BPA rates are on ly  effecti ve upon a f i ndi ng  by FiRC : 

" . . .  that such rate s -

are suffi c i ent to a ssure repayment of the Federal i nvestment 
i n  the Federal  Col umb i a  R i ve r  Power System ove r a reasonabl e 
number of yea rs afte r fi rst meeti ng the Admi n i strator ' s othe r 
costs , 

a re based upon the Admi n i strator ' s  total system cost,  and 

i nsofa r as  transmi s s i o n  rates are conce rned , equi tably  
al l ocate the costs of the Federal Tran smi s s i o n  System between 
Fede ral  and non-Federal powe r uti l i z i ng such system. " 
1 6  U . S . C . § 83ge ( a ) { 2 ) .  

FERC re vi ew unde r the three enume rated sta ndards of the Reg i onal  
Act provi des i nterested members of the publ i c  and governmental agenc i e s  wi th 
a real oppo rtu n i ty to a l te r  the Admi n i strato r ' s rates dec i s i o n .  Thi s re vi ew 
p rocess i s  i nternal  wi th i n  the Department of E nergy .  The Depa rtment of 
E ne rgy Organ i zati on Act of 1 97 7 ,  P . L .  95-91 , establ i shed that both the FfRC 
and Bonnevi l l e  Power Admi n i strati on  are wi th i n  the Department of  Energy . 

FERC regul ati ons p rovi de othe r agenc i es ,  and the publ i c ,  wi th a n  
opportuni ty t o  prote st o r  i ntervene i n  f i nal conf i rmati on a nd approva l  
p roceedi ngs concerni ng  BPA rate s .  See " Confi  rmati on  and  App rova l of Rates 
of Bonnevi 1 1  e Powe r Admi n i  strati on " , 46 FR 6061 3 ( 1 981 ) ( to be codi fi  ed at 
1 8  C . F . R .  § 300. 1 0{ a ) { 4 ) ) .  These FERC i nterventi on  regul ati ons  grant the 
publ i c  b road ri ghts to i ntervene and make thei r vi ews known concern i ng f i nal  
confi rmat i on and approval of BPA ' s rate s .  

The Admi n i strator ' s rate dec i s i on becomes fi nal  only upon 
confi rmat i on and approval by FERC. FERC a l so has the only autho rity to 
approve on an  i nterim basi s the rates submi tted by the Admi n i strato r 
( 1 6  U . S . C . § 83ge { i ) { 6 ) ) .  FERC can approve , or  d i sapp rove , the f i nal  rate s 
submi tted by the Admi n i strator on an  i nterim basi s ,  pendi ng FERC ' s  fi na l  
confi rmat i o n  and  app roval i n  accordance wi th the  Regi onal  Act ( 1 6  u . S . C . 
§ 83ge { i ) { 6 ) ) . FERC regul ati ons govern i ng i nterim acceptance and revi ew of 
BPA rates expl i c i tly p rovi de tha t :  

" . .  the Commi ss i on may take any of the fol l owi ng  acti ons , b ased on  
an eval uati on of the appl i cati on : 

( l )  Orde r the rate schedu l e i nto effect on  a n  i nte rim 
basi s ,  effecti ve on the date requested by the Admi n i strator or at such time 
a s  the Commi ss i on may otherwi se order ;  

( 2 ) Deny the Admi ni strato r ' s i nteri m rate request a n d  
rej ect the appl i cati o n ,  i f  the Commi ss i on dete rmi nes that the 
Admi n i strator ' s  appl i cati on : 
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( i )  I s  patently defi c i ent wi th respect to the fi l i ng 
requi rements of th i s  Part ;  or  

( i i )  Fa i l s  to  comp ly wi th the appl i cab l e  p rovi s i ons  
of  the Pac i fi c  Northwest E l ectri c Powe r Pl ann i ng and Conservation  Ac t ;  or  

( 3 ) Deny the Admi n i strato r ' s i nte ri m rate request and 
rev iew the appl i cati on  for fi nal  confi rmati on and app roval of the rate 
sc hedul e pu rsuant to the p rovi si ons  of th i s part . " ., Confi rmati on  and 
App roval of the Rates of the Bonnevi l l e  Powe r Admi n i strati on , "  46 FK 6061 3 
( 1 981 ) ( to be cod i fi ed at 1 8  C . F . R . § 300 . iO( b ) ) .  

I f  the Commi ssi on p l aces a rate sChedul e fi l ed by 
the Admi n i strator i nto effect on  an i nte rim basi s ,  such rate s a re subj ect to 
refund wi th i nte rest ( S upra ,  1 8  C . F . R .  § 300 . 20( c ) ) .  FERC regu l ati ons  
further provi de that a noti ce  of any acti on taken by FERC  concern i ng the 
Admi n i strato r ' s request for i nteri m  rate acceptance wi l l  be publ i shed i n  the 
Federal Regi ste r and wi l l  be mai l ed to any i nterested persons i denti fi ed i n  
the Admi n i strato r ' s fi l i ng ( Supra , 1 8  C . F . R . § 300 . 20( d ) ) .  The l i st of 
i nte rested persons i denti fi ed by the Admi n i strato r i nc l udes al l parti es  to 
the 1 983 Whol esal e Powe r and Transmi s s i o n  Rate p roceedi ng and al l persons 
that h ave exp ressed an i nterest to BPA i n  i ts ratemaki ng p roceedi ngs  and 
have suppl i ed BPA wi th thei r addresse s .  

Any members o f  the publ i c  who desi re to be 
i ntervenors before FERC i n  the fi nal confi rmati on and revi ew p rocess ,  or the 
i nte rim  approval p roceedi ng , must fi l e  a time ly  peti ti on to i nte rvene wi th 
FERC . The ti mi ng for fi l i ng such a peti ti on  to i ntervene wi l l  be tri ggered 
by the FERC publ i sh i ng a Noti ce i n  the Fede ral Reg i ster of SPA ' s request for 
f i nal confi rmati on and approval and i nte ri m approval . For exact time 
deadl i nes  and conte nts of peti ti ons , consul t FERC ' s  general regul ati ons 
governi ng peti ti ons to i ntervene . 

FOOTNOTES 

1 /  For a more detai l ed descri pti on of the repayment c ri te ri a i n  effect 
p r i o r  to the Reg i onal  Act see F i nal  E nvi ronmental Impact Stateme nt , 
Bo nnevi l l e  Powe r Admi n i strati o n ,  1 979 Whol esal e Rate Increase , u . s .  
Departme nt of E nergy ( DOE7E I S-003l -� ) , October 1 97 9 ,  pp . 1 1 -6  to 7 .  

2/ For a detai l ed d i sc u s s i on o f  the methodol ogy for determi n i ng a uti l i ty ' s  
average system cost see Admi n i strato r ' s Record of Dec i s i on ,  Average 
System Cost Methodol ogy , Bonnevi l l e  Powe r Admi n i strati on , U . S .  
Department of E nergy ,  August 1 981 .  
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I I .  Al ternati ves I ncl udi ng the P roposed Acti on 

A .  I n troducti on  

Th i s secti on of  the  statement presents the descri pti on of BPA i s  
exi sti ng rates , proposed rates and reasonabl e al ternati ve whol esal e rate 
acti ons , and a comparati ve anal y s i s  of the envi ronmental con sequences of 
eac h .  The a l ternati ves and thei r expected envi ronmen tal consequences are 
summari zed i n  thi s chapter  to enabl e the dec i s i onmaker and  the publ i c  to 
eval uate the comparati ve envi ronmental  meri ts of the al ternati ves . The 
anal yti cal procedures used to i denti fy the envi ronmental consequences of the 
al ternati ves are d i scussed i n  deta i l  i n  the Envi ronmental Consequences c hapter 
of thi s statement ( Chapter I V ) . 

The " Counci l on Envi ronmental Qual i ty ( CE Q )  Regul ati ons  for 
Impl ementi ng  the Procedural Provi s i ons  of the Nati onal Envi ronmental Pol i cy 
Act" i nstructs that the scope of an  agency i s  envi ronmental analysi s i ncl ude 
cumul ati ve acti ons and thei r cumul ati ve i mpacts ( 40 CFR 1 508 . 2 5 ) . BPA 
i mpl emented s i zeabl e whol esal e rate i nc reases on December 20 , 1 97 9 ,  Ju ly  1 ,  
1 981 , and October 1 ,  1 982 . BPA al so foresees rate i ncreases i n  Ju ly 1 985 ,  as 
wel l as thi s proposed i ncrease fo r November 1 983.  Con si stent wi th the CEQ 
requi rement to address cumul ati ve acti ons and impacts , thi s statement 
addresses a l tern ati ve cumul ati ve effects of BPA i s  1 97 9 ,  1 981 , and 1 982 rate 
i ncreases as wel l as the impacts of the proposed 1 983 i nc rease.  BPA currently 
l acks  suffi c i ently rel i ab l e proj ecti ons of the Ju ly  1 985 i nc rease to permi t a 
mea n i n gful anal ysi s of i ts probabl e cumul ati ve contri buti on to the effects of 
pri or rate i ncrea ses . 

The devel opment of whol esal e power rates  i nvol ves two l evel s of 
deci s i on s :  ( 1 ) the revenue l evel needed to meet B PA i s  repayment requi rement 
and ( 2 )  the structure of the rate des i gn c reated to achi eve the desi red 
revenue l evel . Each l evel of dec i s i on requi res a c hoi ce  among al ternati ves .  
Therefore , the di scuss i on o f  a l ternati ves for the 1 983 rate proposal i s  
di vi ded i nto secti ons addressi ng f i rs t  al ternati ve revenue l evel s and then 
a l ternati ve rate desi gns .  

The di scuss i on of a l ternati ve revenue l evel s for  1 983 i ncl udes an  
anal ys i s of the  cumul ati ve effect of rate i nc reases from 1 979-1 983 . The 
di scuss i on al so i ncl udes  a descri pti on of several al ternati ve revenue l evel s 
duri ng the upcomi n g  rate peri ods and compa ri sons of the revenue and 
envi ronmental  consequences of the a l ternati ves . The consequences of the 
al ternati ves are summari zed i n  a matri x .  The d i scuss i on of rate des i gn 
a l ternati ves for the 1 983 i ncrease analyzes the desi gns of the ex i sti ng and 
proposed rates and al ternative rate desi gns and compares  the consequences of 
a l l a l ternati ves . 

B .  Al ternati ve Revenue Level s 

Thi s  secti on descri bes and compares the consequences of several 
al ternati ve revenue l evel s ,  i ncl udi ng  BPA i s  proposed revenue l evel , for a 
November 1 983 rate i ncrease ( i . e . , for the rates whi ch  wi l l  be i n  effect from 
November 1 , 1 983 , through  June 30 ,  1 985 ) .  Whi l e  some of the al ternati ves 
di scussed are outs i de the agency i s  current statutory authori ty ,  they are 
reasonabl e al ternati ves as defi ned by the CEQ regul ati ons and thei r 
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exami nati on p rovi des appropri ate comparati ve i nformati on on the consequences 
of a revenue i ncrease .  The al ternati ves c onsi dered are ( 1 ) Sase Ra te 
Al ternati ve ; ( 2 ) No Act i o n  Al ternati ve ; ( 3 )  Proposed Al ternati ve ; ( 4 ) D i rect 
Fi nanc i ng Al ternati ve ; and  ( 5 )  Long Run  I nc remental Cost Al ternati v e .  

1 .  Descri pti on of Revenue Level Al ternati ves 

a .  Sase Rate Al ternati ve 

Fol l owi ng  NEPA gui del i nes , SPA assesses the cumul ati ve 
impacts associ ated wi th past,  present , and a nti ci pated future revenue l evel 
i ncreases . December 20 , 1 97 9 ,  was sel ected as  the poi nt  to begi n the 
cumul ati ve analysi s because i t  marks the date of  the i n i ti al acti on i n  a 
seri es of substanti al SPA revenue l evel i nc reases . Fi gure 1 1 - 1  s hows both the 
actual cost and the real cost ( i . e . , the cost adj usted to remove di fferences 
due to i nfl ati on ) of  pri ori ty fi rm power,  i n  1 980 dol l ars , from FY 1 937 to 
FY 1 983 . As i s  evi dent from thi s  fi gure , the real cost of power , measured 
a ga i nst  the Gross Na ti onal Product Defl ator I n dex , decl i ned  fa i rly steadi ly 
from 1 937 to 1 979 and then began a sharp i nc rease . Consequentl y ,  the 
c umul ati ve analys i s  foc uses on the c ombi ned effects of rate i nc reases 
i mpl emente d on or  a fter December 20, 1 979 .  Sy 1 985 , the rea l  cost of power i s  
sti l l  proj ected to be s l i ghtly l ess  than what i t  was i n  1 937 ( i n 1 980 dol l ars , 
1 6 . 20 versus  1 6 . 75 mi l l s  per ki 1 owatthou r , respecti vely ) .  

The base rate al ternati ve assumes that SPA " froze " the 
rates that went  i nto effect on December 20 ,  1 974.  Wi th the rates remai ni ng  
consta nt , revenue l evel s i nc rease only a s  l oad i ncrea ses . Thi s  approach  
establ i shes what woul d have  happened had SPA taken  no rate acti ons to  i nc reas e 
revenue subsequent to 1 974.  

Under base rate assumpti ons , l oads from 1 979 through  2000 
woul d have been h i gher than under any of the other revenue l evel assumpti ons . 
I n  the absense of a ny ra te i nc reas es , i nfl ati on woul d have dimi ni s hed the real 
cost of  power s i nce 1 979 .  The consumer dema nd response to  pri ce  i nc reases 
resul t i ng from h i stori cal  whol esal e power i nc reases s i nce 1 979  a nd a ny future 
i ncreases woul d not have occ urred.  Sased on SPA � s  Energy Model forecast for 
thi s study ,  FY 2000 SPA l oads under base rate as sumpti ons woul d be 8 percent 
hi gher than under SPA ' s current  rates and 1 0  percent h i gher than under  
p roposed rates . However,  despi te the  h i gher l oads , thi s a l ternati ve resul ts 
i n  a l ower revenue amount  than any of the other al ternati ves , and SPA woul d 
col l ect far l ess  revenue than woul d be requi red for repayment . 

b .  No Acti on  Al ternati ve 

Under  the no  acti on  al te rnati ve , the exi stence of 
h i s tori c rate i ncreases is  assumed. It i s  al s o  assumed that SPA woul d 
mai nta i n  i ts present rate structure ( rates effecti ve on an i nterim bas i s  as of 
October  1 ,  1 982 )  throu ghout the peri od of analysi s ,  resul ti ng  i n  a forecast 
revenue l evel of  $3 . 893 b i l l i on for the rate peri od November 1 , 1 983 , through  
June  30 ,  1 985 ,  g i ven forecast l oads . Th i s  compares to  SPA ' s  revenue needs for 
thi s rate peri od of approximately $4 . 6  b i l l i on i denti fi ed by SPA ' s i n i ti a l  
studi es . 
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c .  Proposed Al ternative  

The  proposed revenue a l ternati ve woul d col l ect revenue of  
$4. 6 b i l l i on .  Thi s woul d b e  suff i c i ent to meet BPA ' s  rate peri od revenue 
requ i rement.  Th i s  woul d be an overa l l revenue i nc reas e of 1 9  percent over the 
estima ted  revenue that woul d be col l ected under the present rates duri n g  the 
rate peri od.  S i nce spec i f i c  revenue i ncrease i mpacts on i n di vi dual  customers 
or customer cl asses al so refl ect cost al l ocat i o n  and rate des i gn  acti ons , the 
a verage rate i ncrease to a spec i f i c  cu stomer cl ass may be somewhat di fferent 
than the overal l percentage i nc rease . 

The proposed a l ternati ve i nc l udes provl S l on for the 
Counci l ' s "Water Budget , "  whi c h  i s  water set asi de i n  order to provi de for 
a dequate r i ver fl ow to a i d  downstream mi grati on  of fi s h  ( al so see Secti ons 
I . A . 2 , I I . B . 3 . c . ( 1 ) ( a }  and ( b } ) .  I nc l u s i on of the annual  Water Budget i s  
handl ed as  a megawatt reduc ti on i n  hydro f i rm generati ng  capab i l i ti es under 
c ri tica l  water. Under cond i t i ons of suff i c i ent s u rpl u s ,  B PA ' s  costs remai n  
essenti a l ly uncha nged by the Water Budget , al though a reducti on  occurs i n  the 
potenti al to generate revenue from surpl us  f i rm power sal es . I n  ti mes of 
power defi c i ts ,  BPA may have to purch ase  h i gh cost repl ac ement resou rces to 
cover thi s  l oss  i n  fi rm generati ng  capabi l i ty .  In e i ther c ase , the l oss  of 
i nexpe ns i ve fi rm hydropower resul ts i n  an  i ncrease i n  BPA ' s  average cost of 
generati on . 

The water set a s i de to provi de for the Water Budget may 
be ava i l abl e to generate secondary powe r ,  some port i on of whi c h  wi l l  be 
marketabl e .  The revenue from these sal es h a s  been c redi ted to BPA ' s  revenue 
requi rement i n  the case of the proposed al ternati ve . Thi s revenue c redi t wi l l  
pa rti al ly  offset the h i gher average resource  costs for fi rm generati o n .  The 
proposed Pri ori ty Fi rm rate i nc l udes an i nc rease of approx i mately 0 . 5 m i l l  per 
k i l owatthour to cover the cost of p rovi di ng for the Reg i o nal  Counc i l ' s Water 
Budget. The I n dustri al  Fi rm Power rate may i ncl ude a dec rease  of a currently  
undetermi ned amou nt because of a reducti on i n  u n recovered surpl us exc hange 
c osts that woul d have been al l ocated to the DSI ' s .  

d .  D i rect Fi nanc i ng Al ternati ve 

Under the d i rect fi nanc i n g  al ternati ve , BPA woul d fi nance 
compl eti on of Supply  System pl ant number 2 and ma i nta i n the constructi on 
schedul e for compl eti on  of pl ant number 3 i n  1 986 through revenues rather than 
bond i ssues . Th i s  resul ts i n  an  i ncrease i n  BPA ' s  revenue requi rement .  Al l 
other as sumpti ons i n  th i s  al ternati ve are i denti cal  to the proposed 
al ternati ve.  

BPA ' s  net b i l l ed share of Supply System pl ants 1 ,  2 ,  and , 
3 are FBS resources . Therefore ,  addi ti onal  rate peri od c osts assoc i ated  wi th 
di rect fi nanc i n g  of rema i n i ng c onstructi on costs of pl ants 2 and 3 woul d be 
ass i gned to the rate pool s served by FBS resources . The pri mary i mpact of 
th i s  i ncreased revenue l evel a l ternati ve wi l l  be on the Pri ori ty Fi rm rate . 

e .  Long Run I nc remental C ost ( LRI C )  Al ternati ve 

Rates based exc l us i vely on l ong-run  i nc remental cost 
( LR I C ) pri ce whol esal e power at  the cost of acqu i ri ng new resources i n  the 
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Pac i fi c  Northwest.  LRIC  ra tes g i ve potenti al consumers i n formati on on the 
soci al  cost of provi di n g  an  extra u n i t  of  el ectri ci ty ,  and thus al l ow 
con sumpti on dec i s i ons  that yi el d an  effi c i ent a l l ocati on of resources Detween 
el ectri ci ty and oth er goods and servi ces . Th i s  effi c i ent  al l ocati on i s  based 
on several assumpti ons , among them that al l substi tute goods are pri ced at  
the i r  respecti ve ma rgi nal  soci a l  costs . I n  the  Pac i fi c  Northwest,  the primary 
substi tutes for el ectri ci ty are natural gas , wood , and vari ous cons ervati on 
measures , and to a much l esser extent ,  coal and renewabl es other than wood .  

BPA h a s  compl eted an updated Time-Di fferenti ated Lon g Run 
I n cremental Cost ( TDLRI C )  An alys i s  ( avai l ab l e through BPA � s  Publ i c  I nvol vement 
Offi ce ) as part of i ts 1 983 rate devel opment process .  The resul ts o f  th i s  
study i ndi cate marg i nal  costs o f  $54 . 7 1 kW/yr for c apac i ty and 34 . 29 m i l l s  per 
k i l owatthour for energy . Whol esal e rates based on these costs woul d resul t i n  
a decrease i n  total l oads as  users of el ectri c i ty respond to h i gher  power 
costs by cutti n g  back on thei r el ectri c i ty consumpti on . BPA l s  Energy 
S imul ati on  Model esti mated FY 2000 total l oads under the L R I C  al ternati ve at 
1 7  percent l ess  than the l oads under the proposed al ternati ve and 1 8  percent 
l es s  than the l oads under the no  acti on al ternati ve . Des p i te the smal l er 
l oads , LRI C  pri c i ng woul d recover revenue i n  excess of BPA l s  total revenue 
requi rement for the rate peri od.  

2 .  Compari son of Reven ues Reco vere d 

Tabl e 1 1 -1 s ummari zes the compari son of the revenue i mpacts of 
the al ternati ves . Under the base rate al ternati ve , the revenue shortfal l 
woul d i ncrease throughout the per i o d  of anal ys i s  to the year 2000 . Th i s  
assumes that the rate i s  hel d constant from December 20 , 1 974 , onward.  The 
base rate al ternati ve s i gni fi cantl y undercol l ects reven ue that i s  necessary to 
cover BPA l s  f i nanc i al obl i gati ons for al l the s ubsequent years . The base rate 
a l ternati ve , therefore , woul d con s i ste ntl y vi ol ate BPA l s  statutory requ i rement 
to col l ect revenue suffi c i ent to meet present costs . I t  woul d al so render  BPA 
fi nanci al l y  i nsol ven t ,  and requ i re devel opment of a mechani sm to recover from 
future ratepayers funds to meet thi s  i ncreas i n g  s hortfal l .  

The no acti on al tern ati ve woul d al so  res ul t i n  seri ous reve nue 
defi c i encies , provi d i n g  on l y  85 percent of the revenue necessary duri ng  the 
upcomi n g  rate peri od .  Th i s  reven ue shortfal l woul d have to be added to 
reven ue requi red duri n g  subsequent repayment peri ods to al l ow BPA to meet i ts 
l on g-term fi nanci al  ob l i gati ons . The no acti on al ternati ve woul d vi ol ate 
BPA l s  statu tory requi rement to be sel f-fi nanc i n g ,  s i nce the agency woul d not 
ful ly  cover al l fi nanci al ob l i gati on s .  

The propose d al ternati ve shoul d provi de suffi c i ent reven ue to 
meet BPA l s  ra te peri od repayment requi rement.  P rovi ded l oad forecasts are 
accurate , th i s  al ternati ve woul d not create the probl ems of under or 
overcol l ecti ng  revenue.  Th i s  al ternati ve al l ows BPA to meet al l fi nanc i a l 
obl i gati ons .  

The di rect f i nanc i n g  al ternati ve s houl d provi de suffi c i ent 
reven ues to meet BPA l s  rate peri od requi rement i f  the dec i s i on was made to 
f i n ance compl eti on of Supply  System pl ants 2 and 3 .  Provi ded l oad forecasts 
are acc urate , th i s  al ternati ve woul d not create the probl ems of under or 
overcol l ecti n g  reven ue . 
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TABLE I 1 -1 
REVENUE LEVEL COMPAR ISON 

A B C £ D 
No Acti on 

L i ne Base ( Ex i sti ng  D i rec t  
N o .  Cr i teri a Rate Rates ) P roposed Fi nanci  ng LRI C 

l .  Meet BPA Statutory 
Requi rements No No Yes Yes No 

2.  Meet al l Requi red 
Fi nanci al 
Obl i gati on s No No Yes Yes Yes 

The reven ue l evel based on LR IC  prl c l n g  woul d y i el d revenue 
s i gn i fi c antl y i n  exces s of BPA ' s  repayment requi rement for the rate peri od and 
a l l years for the foreseeabl e  future . Setti ng  the revenue l evel based on LRI C  
pr i ci n g ,  however , may vi o l ate the Congres s i onal di recti ve i n  the Bonnevi l l e  
P roj ect Act "to encourage the wi dest di vers i fi ed use of el ectri c i ty "  at  the 
" l owest pos s i b l e rate . . .  cons i s tent wi th sound bus i ness pri nci pl es . "  Wh i l e  
col l ecti on of revenues i n  excess of BPA ' s  reven ue requi rement may be 
"c ons i s tent wi th s ound b u s i ness pri nc i pl es , "  the " l owest pos s i bl e rate " i s  a 
l ower rate l evel at whi c h  BPA can  provi de serv i c e  to i ts customers whi l e  
s i mu l tan eous ly  meeti n g  i ts repayment requi rment.  A L R I C  based revenue l evel 
woul d more than enab l e BPA to meet al l f i nanc i al obl i gati ons . 

3 .  Env i ronmental  C onsequences o f  the Al ternati ves 

The al ternati ve revenue l evel s have va ry i n g  consequences for 
the phys i ca l  and the soc i oeconomi c envi ronments . These potenti al pri mary 
i mpacts a re outl i ned i n  Tab l e 1 1 -2.  Th i s  tabl e cons i s ts of a matr i x  asses s i n g  
the base rate , no  acti on , proposed ,  d i rect f i nanci n g ,  and LR I C  al ternati ves . 

As the matr i x  demonstrates , the base rate a l ternati ve has the 
most negati ve i m pact on a i r  qual i ty due to i ncreased amounts of requ i red 
thermal generati on rel ati ve to the other al ternati ves . The negati ve i mpacts 
to water qual i ty and qua nti ty assoc i ated wi th i rri gati on woul d be l east under 
the base rate a l ternati ve , due to the l ower amounts of convers i on to 
nonspr i nk l er i rri gati on methods under thi s a l ternati ve . However , an 
a ddi ti onal  negati ve i mpact to water qual i ty and  quanti ty not i l l ustrated i n  
the ma tri x woul d be expected under base rate assumpti ons . The amount of 
addi ti onal  smal l hydro wh i ch woul d be requi red by the year 2UOO , whi l e  equal  
to that requ i red under the no acti on al ternati ve , woul d be greater than under 
the proposed , di rect fi nanci n g ,  and LR IC  al ternati ves . Correspondi n gl y ,  the 
comparat i vely  l ower l evel s of i mpacts to water qual i ty and qua nti ty from 
i rri gati on u nder the base rate al ternati ve woul d be offset by h i gher l evel s of  
i mpacts associ ated wi th l arger amou nts of smal l hydro generati on . Meanwh i l e ,  
the base rate a l ternati ve woul d res ul t i n  the most benefi c i al short te rm 
i mpact to the soci oeconomi c envi ronment , s i nce i t  refl ects the l owest rate 
l evel among the a l ternati ves . 
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The LR I C  al ternati ve woul d resul t i n  the most pos i ti ve effect 
on the  phys i cal  envi ronment,  s i nce the fewest amount of generati ng  resources 
woul d be needed to serve the regi on ' s  el ectr i c  l oads . However ,  the l evel of 
i mpacts to water qual i ty and quanti ty attributabl e to i rri gati on woul d be 
greatest under  th i s  al ternati ve . I n  the short term,  the LR I C  al ternati ve 
woul d be expected to resul t i n  the most negati ve effects on the soci oeconomi c 
envi ronment,  s i nce i t  refl ects the h i ghes t rate l evel among the al ternati ves . 
The i mpacts of the di rect fi nanc i ng al ternati ve , proposed al ternati ve and the 
no acti on al ternati ve fal l wi th i n  the ranges defi ned by the base rate and L R I C  
al ternati ves . 

I n  addi ti on to the pri mary i mpacts , the al ternati ve revenue 
l evel s wi l l  have secondary i mpacts assoc i ated wi th the constructi on and 
operati on of power pl ants . These i mpacts i ncl ude empl oyment ( l evel and 
compos i ti ons ) ,  l and use, publ i c  fac i l i ti es and servi ce , and government costs 
and expendi tu res . 

a .  Effects on Demand for E l ectr i c i ty 

An i ncrease i n  the pr i ce for el ectr i c i ty wi l l  resul t i n  a 
decrease i n  the consumpti on of el ectri ci ty .  Based o n  BPA ' s  Energy Simul ati on 
Model , the proj ected effect of each revenue al te rnati ve on el ectri ci ty 
consumpti on by the years 1 990 and 2000 i s  presented i n  Tabl e 1 1 -3 . 
Consumpti on i n  the years 1 990 and 2000 was sel ected to demons trate esti mated 
short and l ong  run pri ce effects , res pecti vel y .  

The l owest l oad occurs under  the L R I C  prl cl n g  
al ternati ve . Regi onal l oad  requi rements i n  the year 2000 woul d be 
3 2 , 484 GWh ' s  l ess  under the LRI C al ternati ve than under  the no acti on l oads 
u nder the Di rect Fi nanc i n g  al ternati ve woul d be 6 , 539 GWh ' s  l ess  than under 
the no acti on al ternati ve . The proposed revenue l evel al ternati ve woul d 
resul t i n  a l oad  that  i s  2 , 941 GWh ' s  l ower than that under the no acti on 
al ternati ve.  The cumul ati ve effect of the base rate al ternati ve by the year 
2000 i s  a l oad that i s  1 7 , 992 GWh ' s  more than the proposed al ternati ve . 

These di fferences i n  el ectri ci ty consumpti on are the 
resul t of a comb i nati on of consumer responses to pri ce , i ncl udi ng 
conservati on , cu rtai l ment,  and convers i on to al ternati ve energy sources . 
Based on forecast resul ts obta i ned from BPA ' s  Energy Simul ati on Model duri ng 
anal yses performed for the 1 983 i n i ti al rate proposal , approxi mately 
84 percent of the di fference in  el ectri c i ty consumpti on under the no acti on 
and propos ed al ternati ves i n  FY 2000 woul d be based on conservati on . The 
rema i n i n g  1 6  percent i s  accounted for by fuel swi tch i n g .  About 88 percent of 
the di fference between the LR I C  and no acti on al ternati ve woul d be due to 
conservati on and 1 2  percent to fuel swi tchi ng . 
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...... ...... I 00 

I tem Revenue 

A 

No . L e ve l  Need for Generat I on 

I .  Base Rate 1 9 90 Load = 1 69 , 1 48 
GW h ;  P l an t  capac I ty 
= 1 , 96 1  M,o/ more 
t han No Act I on ; 
2000 l oad = 

2 .  No Act I on 
( Base 
Case ) 

3 .  Proposed 

1 97 , 0 1 7  GW h ;  
P l an t  c a pa c I ty 

2 , 39 1  M,o/ 
mo re than No 
Act I on .  

1 990 Load 
1 59 , 753 GW h ;  

2000 Load = 
1 8 1 , 966 GW h ;  

1 990 Load = 1 57 , 439 
GW h ;  P l an t  Capac i ty 
= 206 M,o/ l ess t han 
No Act i on :  2000 
l oad = 1 79 , 025 GW h :  

P l an t  Capac I ty = 
1 , 607 M,o/ l ess than 
No Act i on .  

TABLE 1 1 - 2  
COMPARAT I VE ANALYS I S  OF I MPACTS O F  REV ENUE LEVEL ALTERNAT I V E S :  

B 

Con se r vat I on 
an d C u rtaI l ment 

Decrease In c on se r
vat I on f rom No 
Act I on  c ase of 
8 , 996 GW h I n  1 990 , 
an d  1 4 , 1 69 I n  2000 . 

I nc rease I n  con 
se r vat I on o ver No 
Act I on of 1 , 998 GWh 
I n  1 9 90 ,  a n d  
2 , 478 G W h  I n  2000 . 

FY 1 9 90  AND FY 2000 

C 

F u e l  S w I tc h I ng 
( 1 0 1 2  BTU ' s )  

Percent c hange I n  
con sumpt i on re l a
t I ve to No Act I on 
by f ue l  typ e :  
0 1 1 . 8  
Gas = - 1 . 0 

Reg I ona l con s ump
t I on b y  f ue l  type 
I n  2000 : 
0 1  I 63 . 84 
Gas = 357 . 45 

Percent I ncrease 
I n  con sumpt i on 

o ver No Act i on 
by f ue l  typ e :  
0 1 1 0 . 0  
Gas = . 5  

D 
E f f ect s  on 
I rr i gated 

Ag r l eu I tu re 

Percen t I nc rease 
re I at i ve to No 
Act i on I n  I rr I 
gated acreage I n  
2000 = • I ;  Pe r
cent I nc rease I n  
p ump i n g l oad = 2 . 9  

N umber o f  acres 
un de r  I rr i gat I on 
I n  2000 = 
8 . 2 1 6  m i l l i on ; 
I rr i gat i on  
p ump i n g  load I n  
2000 = 4 , 348 GW h. 

Percent decrease 
I n  I rr i gated 
acreage re l at i ve 
to No Act i on case 
by 2000 = 0 ;  Per
cent decrease I n  
p ump i n g l oad = O .  

E 
I rr i gatI on E f f ects 

of Water 
Qua l i ty/Qu a n t l ty 

Percent decrease 
I n water d I ver
s I on = 7 .  Stre ffil 
s I l tat I on an d 
c hem i ca l con t ffil l 
nati on f rom i rr i 
g at i on wou I d  be 
less t han un de r  

No Act i on .  

Water d l  vers I on  
for I rr i g at i on 
I n  2000 = 
24 . 603 m l l l l on
acre feet ;  some 
stream s I l tat I on 
an d c hem I ca I 
con t am l  nat I on 
f rom I rr i g at i on .  

Percent I n c rease 
In water d i ver

s i on = O .  
C hem I c a l contam i 
nat i on an d stream 
s i l tat I on due 
to I r r l  g a t l  on 
app rox I mate l y  t he  
s ame as I n  No 
Act I on .  

F 

A i r Qua l i ty 

Amo unt ( ton s )  
b y  w h l e h  base 
case I m pact 
wou I d  be 
I nc reased I n  
2000 : 
p a rt leu l ates 

= 1 5 , 76 7 . 8 ;  
S02 = 1 9 , 0 1 4 . 0 ;  
NOx = 2 1 , 546 . 6 :  
hyd rocarbons 

= 8 1 6 . 2 :  
CO = 2 , 406 . 4 :  
ot her = 7 , 339 . 4  

Amount ( ton s )  
b y  w h I c h  base 
c a se I mpact 
wou I d  be 
reduced I n  
2000 : 
part leu I ates 

= 8 , 003 . 0  
S02=989 1 . 9 ;  
NOx= I I , 209 . 4 :  
hydroca rbons 

= 424 . 6 ;  
CO= I , 25 I . 9  ; 
Other = 38 1 8 . 2 .  

G 
A verage 

Pr i o r i ty F i rm  
Power Rates 

(m l " s/kwn) 

F Y ' s  8 1 -2000 , 
3. 7 .  

F Y  8 1 ,  7 . 8 ;  
F Y  8 2 ,  1 1 . 4 ;  
F Y ' s  83-2000, 

1 8 . 0 .  

FY 8 1 ,  7 . 8  
F Y  8 2 ,  1 1 . 4 :  
F Y  83 , 1 8 . 0 ;  
F Y  84-22 . 4 :  
F Y ' s  85-2000, 

22 . 8 .  
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c.o 

I tern Revenue 

A 

No. Le ve l  Need for Gene rat i on 

4 .  D I  rect 
F i nan c i ng 

5 .  LR I C  

1 990 Load = 1 55 , 7 80 
GW h ;  P l a n t  capac i ty 
= 368 MW l ess t han 
No Act i on ;  2000 
l oad = 1 75 , 427 GW h;  

P l an t  capac i ty 
2662 l es s  t han No 
Act i on .  

1 990 Load = 1 3 1 , 4 1 6 
GW h ;  P l an t  Capac i ty 

= 1 , 000 MW l es s  
t han No Act i on ; 
2000 Load = 

1 49 , 482 GW h ;  
P l ant Capa c i ty = 

5 , 1 29 MW less 
than No Act i on .  

B 

Con servat i on 
an d  Cu rta i l ment 

I n c rease I n  con
se rvat i on o ve r  No 
Act i on of 3 , 633 GW h 
I n  1 990 ,  an d 
6964 GW h I n  2000 . 

I n c rease I n  con
se rvat i on o ve r  No 
Act i on  c a se of 
25 , 8 1 4  GW h In  1 990 
an d 28 , 642 GWh I n  
2000 . 

TABLE 1 1 -2 ( Con t i nued ) 

C 

F u e l  S w l tc h l  ng 
( 1 0 1 2  BTU ' s )  

Percen t c hange I n  
con sumpt i on o ver 
No Act i on by 
Fue l typ e :  
0 1 1  - 5 . 7 
Gas = . 6  

Percen t I n c rease 
I n  con sumpt i on 

o ve r  No Act i on 
by f ue l  typ e 
0 1 1  . 1  
Gas = 3 . 7  

D 

E f f ects on 
I rr i gated 

Ag r I c u  I tu re 

( D i rect F i n an c i ng 
a l te rnatl ve not 
I nc l uded I n  I rr i 
gat i on Stu d y ) 

Percent decrease 
I n  I rr i gated 
acreage I n  2000 = 
. 1 ;  Percent 
decrease I n  p ump
ing load = 8 . 5 .  

E 
I rr i gat i on E f f ects 

i n  Wate r 
Qu a l i ty/Qu a n t i t y  

( D i rect F i nanc i n g 
a l te rnat i ve not 
I nc l uded I n  I rr i 
gat i on Study ) 

Percent I nc rease 
I n  water dl ver
s i on = 2 . 5 .  
Greatest I nc rease 
I n I mpacts 
assoc i ated w i t h  
c hem ica l contam i 
nat i on an d stream 
s I i tati on . 

F 

A i r Qua l i ty 

Amo unt of reduc
t i on f rom base 
c a se i n  2000 : 
Pa rt i cu l ates 
= 8 , 003 . 0 ;  
S02 = 9 , 89 1 . 9 ;  
NOx = 1 1 . 209 . 4 ; 
hydrocarbons = 
424 . 6 ;  
CO = 1 , 25 1 . 9 ;  
Other = 3 , 8 1 8 . 2  

Amount of 
red uct i on f rom 
base c ase i n  
2000 : Part i c u 
l a tes = 8 , 003 . 0 ;  
S02 = 9, 89 1 . 9 ;  
NOx = 1 1 . 2 09 . 4 ;  
hydrocarbons = 

424 . 6 ;  CO = 

1 , 25 1 . 9 ;  
Ot he r  = 3 , 8 1 8 . 2  

G 
A verage 

Pr i o r i ty F i  nn 
Power Rates 

1m ! ! i s/kWh} 

FY 8 1 ,  7 . 8  
F Y  82, 1 1 . 4 ;  
F Y  83 , 1 8 . 0 ;  
F Y  84 , 25 . 4  
FY ' s  85-2000 , 

26 . 6 .  

F Y  8 1 ,  7 . 8 ;  
FY 82, 1 1 . 4 ;  
FY 83 , 1 8 . 0 ;  
F Y  84-40 . 5 ;  
FY ' s  85-
2, 000 , 42 . 6 .  



TABLE 1 1 -3  
EST IMATED RE VENUE LEVEL IMPACT 
ON REGIONAL ELECTR I C  SALES al 

A B 
L i ne Revenue Year 1 990 Yea r 2000 

No . Level Load bl Load 
(GWh ) (Gwn ) 

l .  Base Rate 1 69 , 1 48 1 97 , 0 1 7 

2 .  No Acti on 1 59 , 753 1 81 , 966 

3 .  P roposed 1 57 ,439  1 79 , 025 

4 .  Di rect Fi nanci  ng  1 55 , 780 1 75 ,427 

5 .  LR IC  1 31 ,4 1 6 1 49 ,482 

a/ Projecti ons  from BPA ' s  Energy Si mul ati on Model , March 1 983 . 
01 A gi gawatthour ( GWh ) equal s 1 06 kWh . 

bl 

As Tabl e 1 1 -4 demonstrates , the L R I C  al ternati ve woul d 
encourage the most s i gni fi cant i ncrease i n  the esti mated consumpti on of 
n atural gas by regi onal uti l i ty customers . I n  the year 2000 under L R I C  
pri c i ng o f  el ectri c i ty ,  natural gas consumpti on woul d be approxi mately 3 to 
5 percent greater than under the other al ternati ves . Under  al l al ternati ves , 
there i s  a general decl i ne i n  the use of fuel oi l througn FY 2000.  For both 
FY 1 990 and FY 2000 , el ectri ci ty consumpti on i s  proj ected to be l H  percent 
l ess under the LRIC al terna ti ve than  it woul d be under the no  ac ti on 
a l ternati ve . Th i s  assumes consumers res pond to h i gher pri ces wi th curta i l ment 
acti ons , fuel  swi tch i ng ,  and i ncreas i ngly greater i nvestments i n  conservati on .  

L i ne 
No . 

Revenue 
Level 

TABLE 1 1 -4 
EST IMATED REGIONAL ELECTR I C ITY ,  GAS , AND O I L  

CONSUMPTION BY  SECTOR I N  BTU EQU I VALENTS 
( 1 01 2  BTU ' S )  

A B C 0 

Year 1 990 

E 

Yea r  2000 
Al ternati ve E 1 ec tn c 1 ty Gas  Oil El ectn C l  ty Gas 

F 

oi l 

l .  Base Ra te 577 . 1 3  343 . 83 73 . 40 672 . 22 353 . 92 64. 36 

2 .  No  Acti on 545 . 08 345 . 69 7 2 . 90 620 . 87 357 . 45 6 3 . 84 

3 .  P roposed 537 . 1 8  346 . 86 7 2 . 8 1 6 1 0 . 83 359 . 06 63 . 8 1 

4 Di rect Fi nanc i ng 531 . 52 349 . 7 1  70 . 04 598 . 56 359 . 63 60 . 2 1 

5 .  L R I C  448 . 39 357 . 1 8  70 . 02 5 1 0 . 03 370 . 50 6 3 . 90 
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b .  Effects o n  Need for New Generati on 

Over time , i ncreases i n  the pri ce for el ectri c i ty and 
correspondi ng decreases i n  the growth of demand for el ectri ci ty wi l l  l i mi t the 
regi onal need to add new generati on resources to the regi onal resource base . 
Estimates of the change i n  demand for generati on that woul d resul t by the 
yea rs 1 990 and 2000 from each of the revenue a l ternati ves a re presented i n  
Tabl e 1 1 -5 .  These esti mates were based on output from BPA t s  Least Cost 
Resource Mi x Model ( BPA 1 9821 m ) .  

As i n di cated i n  Tabl e 1 1 - 5 ,  the proposed ,  di rect 
fi nanc i n g ,  and LR I C  al terna ti ves woul d requi re about 206 , 368 , and 1 , 000 fewer 
megawatts , respecti vel y ,  of pl ant capac i ty i n  l Y90 than woul d the no acti on 
al ternati ve . The base case al ternati ve woul d requi re 1 , 961 more MW of 
resources than the no acti on al ternati ve . I n  the yea r 2000 , tne base ra te 
al ternati ve woul d requi re 2 ,391  more megawatts of capac i ty than woul d the no 
acti on al ternati ve . The proposed al ternati ve ,  di rect fi nanci ng al ternati ve 
and LR IC  al ternati ve woul d resul t i n  1 ,607 , 2 ,662 and 5 , 1 29 fewer megawatts , 
res pecti vel y ,  i n  compari son to the no acti on a l ternati ve . 

L i ne 
No . 

l .  

2 .  

3 .  

4 

5 .  

TABLE 1 1 -5 
D I FFERENCE IN RESOURCE CAPAB IL ITY REQU I RED UNDER NO ACTION 
REVE NUE  ALTERNAT I VE RELAT I VE TO OTHER REVENUE ALTERNAT I VES 

A B C 
Yea r 1 990 Yea r  2000 

Revenue Resource Resource 
Al ternati ve Requi rement Requi rement 

(MW of capa city )  ( MW of capaci ty ) 

Base Rate 1 , 961 2 , 39 1  

No  Acti on ( 0 )  ( 0  ) 

Proposed -206 - 1 , 607 

Di rect Fi nanci  ng -368 -2 , 662 

L R I C  - 1  , 000 -5 , 1 2 9 

The addi ti onal capac i ty requi red under  the no acti on , 
d i rect fi nanci ng and proposed al ternati ves , over and above that requi red for 
the LRIC  al ternati ve , i s  assumed to be met by a comb i nati on of conservati on , 
cogenerati on , l arge the rmal , geothermal , and  smal l hydroel ectric  p l ants . 
There mi ght be i ncreases i n  the use of other generati on resources , such as 
wi nd generati on . Al l e l se  equal , however ,  the greater the re ducti on i n  the 
rate of l oad growth , the l esser the need for a l l resources i nc l udi ng 
renewabl es . For further di scus s i on regardi ng  the i mpacts of el ectri c i ty pri ce 
on regi onal generati on resources see BPA ,  1 982k , Chapter V ( B ) ; BPA , 1 981 b ,  
C hapter I I I ( B ) ( 2 ) ( c ) ;  BPA ,  1 979b , Chapter I V ( C )  and  ( D ) . 
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c .  Effects o n  Consumers 

( 1 ) Effects on Reta i l  Rates 

BPA cannot predi ct the exact impact of i ts revenue 
l evel on the reta i l  rates of i ts uti l i ty customers . The effects on a 
uti 1 i ty l s  retai l  rates depend on many factors i ncl udi ng  ( 1 ) the amount of 
power purchased from BPA ;  ( 2 ) total operating  costs ; and ( 3 )  reta i l  rate 
desi gn . One uti l i ty may c hoose to i ncrease i ts retai l rates across the board 
regardl ess of customer cl ass . Others may target the rate i ncrease to a 
speci fi c  customer cl ass . Other uti l i ti es may choose to al ter thei r rate 
des i gns to encourage greater effi ci ency .  

Regardl ess o f  speci fi c uti l i ty deci s i ons , a SPA 
whol esal e rate i ncrease wi l l  i ncrease the opera ti ng costs of the uti l i ti es 
purchas i n g  from BPA. To i l l ustrate th i s  impac t ,  both the whol esal e cost of  
BPA power and  the  retai l res i denti a l  rates of publ i c  and i nves tor owned 
uti l i ti es ,  as  proj ected by the BPA Suppl y P ri c i n g  Model i n  a 1 982 forecast for 
the years 1 981 th rough 1 990 ,  are shown i n  Fi gure 1 1 -2 .  

Th i s  chart h i ghl i ghts s everal fi ndi ngs . Fi rst ,  the 
general stabi l i ty of the reta i l  res i denti a l  rates of the i nvestor owned 
uti l i ti es ove r  thi s  ten year peri od i s  based primari l y  on the fact that these 
customers possess thei r own generati ng uni ts .  Second ,  the s i gn i fi cant decl i ne 
i n  thei r retai l rate from 30 .8  mi l l s  to 24 . 7  mi l l s  between fi scal years 1 981 
and 1 982 is based on the effect of the the impl ementa ti on of the SPA 
res i denti a l  exchange program wh i ch al l owed i nvestor owned uti 1 i ti es l 
res i denti a l  and farm customers to benefi t from power purchased from the 
Federa l base system . Thi rd ,  the general  s tabi l i ty of  the res i denti al rates of 
publ i c  a gency customers between fi scal years 1 983 and 1 990 i s  based on tne 
anti ci pated stabi l i ty of the whol esal e pri ori ty fi rm rate duri ng  thi s  same 
pe ri od.  A maj ori ty of the annual nonoperati ng  costs of the net-b i l l ed Suppl y 
System pl ants entered the P ri ori ty Fi rm rate i n  the three fi scal years , 
1 98 1 - 1 983 , necess i tati ng  the s i gni fi cant rate i ncreases of th i s  peri od.  

Under the forecast i n  constant 1 980 dol l ars for Fi scal 
Year 1 984 wi th a proj ected BPA whol esal e rate of 1 5 . 3  mi l l s  per k Wh ,  the 
publ i c  average retai l rate i s  proj ected to be 25 . 4  mi l l s  per k Wh wi th the I O U  
average retai l rate be i ng 27 . 7  mi l l s  per k Wh .  Duri ng  F Y  1 984 , whol esal e power 
costs a re forecast to account for about 60 percent of the publ i c  res i denti al  
rate and about 55 percent of the pri vate res i denti al rate . As the whol esal e 
rate i ncreases i n  constant dol l ar te rms , so  does the percentage of reta i l 
res i denti al rates accounted for by whol esal e power costs . For FY 1 990 , the 
whol esal e pri ori ty fi rm rate was forecast ( i n  c onstant 1 980 dol l ars ) at 
1 8 . 2  mi l l s  per k i 1 0watthour ;  69 percent of the publ i c  rate of 26 . 5  mi l l s  per 
k i 1 0watthour and 59 percent of the pri vate rate of 30 . 9 mi l l s  k i 1 0watthour.  

To the extent that  a BPA revenue l evel i ncrease i s  
refl ected i n  ei ther SPA l s p r i ori ty fi rm or new resources fi rm rates , i t  wi l l  
have an  effect on the reta i l  rates of i nvestor-owned uti l i ti es ( l OU i s ) ,  
i nsofar as such uti l i ti es parti ci pate i n  the res i denti a l  and smal l farm 
exchange or purchase from the new resources pool . Under the prov i s i ons of the 
Reg i onal  Act ,  BPA i s  currently requi red upon reques t to make suffi ci ent power 
avai l ab l e under the exchange program to s erve 70 percent of the res i denti a l  
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and smal l farm l oads of exchangi ng uti l i ti es at the rate charged B PA ' s  
preference customers . The percentage of l oad whi c h  may be exchanged i ncreases 
by 1 0  percent annual l y  unti l J ul y  1 , 1 985 , after whi ch the IOU ' s  can exchange 
1 00 percent of thi s l oad .  Cost benefi ts from the exchange must be passed 
through to the uti l i ti es '  res i denti al and smal l farm customers . Thi s Regi onal 
Act provi s i on has hel ped to hol d down the reta i l  rates of res i denti al  and 
smal l farm customers served by parti ci pati ng IOU ' s  s i nce 1 981 when the 
exchange was fi rst impl emented . 

I f  BPA were to i mpl ement the LR IC  revenue al ternati ve , 
the i ncrease i n  the reta i l rates of the exchang i ng  IOU ' s  woul d be greater.  
However, the provi s i on i n  the exchange contract wh i ch al l ows exchangi n g 
uti l i ti es to deem the i r average system cost equal to the Pri ori ty Fi rm rate 
l imi ts the effect that i ncreases i n  the Pri ori ty Fi rm rate can  h ave on the 
exchangi ng uti l i ti es '  retai l rate . Once the Pri ori ty Fi rm rate exceeds an 
exchangi ng uti 1 i ty � s  average system cost ,  the exchange i s  effecti vely 
di sconti nued ,  and the uti l i ty ' s  res i denti al and smal l farm rates wi l l  be based 
on the cost of i ts own resources rather than the Pri ori ty Fi rm rate . It  i s  
expected that duri ng O Y  1 985 ,  three of the ei ght exchangi ng I O U ' s  wi l l  be 
"deemers . "  

The i ncrease i n  the p roposed November 1 983 ( J u ly 1 984 ) 
Pri ori ty Fi rm rate i s  proj ected to be about 22 ( 27 )  percent. I ncreases i n  the 
proporti on of IOU l oad el i g i b l e for Pri ori ty Fi rm servi ce wi l l  parti al ly  
offset the upward effect of  the Pri ori ty Fi rm rate i ncrease on IOU costs . 

I n  addi ti on to pri ori ty fi rm purchases , i nvestor-owned 
uti l i ti es may purchase fi rm power from new resources under the New Resources 
Fi rm Power ( NR )  rate . Under  the cu rrent proposal , the average NR  rate for 
OY 1 985 i s  proj ected to be  1 . 4 percent hi gher than the current average NR rate . 

Preference uti l i ti es ( i . e . , cooperati ves , 
mu ni c i pal i ti es ,  and publ i c  uti l i ty di stri cts ) wi l l  s hare i n  the cost of 
provi di ng for the Regi onal Counc i l � s  Water Bu dget ( s ee Secti on I . A. ) i n  three 
ways . The pri mary effect wi l l  be from the resul ti ng i ncrease i n  whol esal e 
power rates ( see I I . B . 1 . c . ) .  The i ncrease i n  whol esal e power rates wi l l ,  i n  
turn , affect the reta i l rates charge d by the preference uti l i ti es .  

The Water Bu dget wi l l  al so  affect preference customers 
who have the i r own hydrogenerati on faci l i ti es l ocated i n  the Col umb i a  bas i n .  
Both Federal and non-Federal dams woul d have to use a porti on of the i r fi rm 
energy capab i l i ty i n  a noneconomi c way . Thi s re ducti on of a preference 
uti l i ty ' s  fi rm energy capab i l i ty coul d cause an i ncrease i n  the amount of fi rm 
energy that they purchase from BPA ,  presumably  at a hi g her cost than that 
associ ated wi th operati on of thei r hydro res ources . Therefore , the i ncrease 
i n  l oad suppl i ed by BPA coul d i ncrease the retai l rates charged by the 
preference customers . Fo r the upcomi ng rate peri o d ,  the effects of provi di ng 
for the Water Budget are anti c i pated to i ncrease the retai l rates 

1 1 -1 3 



...... 
...... 

I 
--' 

� 

PRIORITY 

FIRM 

� 
PUBL I C  

CUSTOMERS 

LZYL2ZJ 
I NVESTER 

OWNED 

LT2Z1 

F I G U R E  I 1 - 2 :  F ORECAST  OF  WHOLESALE/RET  A I  L RATES  
MILLS/kWh 

32 �---
! 

:: l 
I f... 

20 � 
16 t 
1 2  

8 

4 

o 
1981 

8ASE CASE IN CONSTANT 1980 DOLLARS 

1982 1 983 1 984 1 985 1 986 1987 1988 

FISCAL YEAR 

1989 

------- -l 

1990 

I 
i 
I 
I I 
I 
i 



c harged by preference customers . For generati ng  publ i c  uti l i ti es , the 
i nc rease i s  proj ected to be l es s  than the Water Bu dget i nduced i ncrease i n  the 
Pr i ori ty Fi rm rate ( approximately .5 mi l l  per k i l owatthou r ) .  The proj ected 
i ncrease i s  l ower because some of thei r generati ng resou rces wi l l  be 
unaffected by the Water Budget , e . g . , thermal or non-Col umb i a  Bas i n  s i ted 
hydroel ectri c .  The nongenerati ng  publ i c  uti l i ti es a re proj ected to have rate 
i ncreases cl ose to the Water Budget i nduced P ri ori ty Fi rm ra te i ncrease of 
approxi matel y . 5  mi l l  per k i l owatthour. 

IOU ' s  wi l l  share i n  the cost of provi di ng  for th e 
Reg i onal Counci l ' s Water Bu dget ( s ee Secti on I . A . 2 ) .  S i mi l ar to the 
preference uti l i ti es di scussed i n  the previ ous secti on , IOU ' s  wi l l  face 
i ncreased whol esal e power rates . Any power purchased under exchange 
provi s i ons wi l l  be at a hi gher ra te . IOU ' s  wi th thei r own hydroel ectri c 
fac i l i ti es wi thi n  the Col umb i a  bas i n  wi l l  al so experi ence an i n crease i n  the 
f i rm energy generati on porti on of the i r average system costs . I f  an IOU has 
to purchase fi rm energy to repl ace a porti on of  i ts hydro capabi l i ty ,  the i r 
cost of power wi l l  al so i ncrease . For the upcomi ng  rate peri o d ,  the effects 
of provi d i n g  for the Water Budget are anti c i pated to i ncrease the average 
reta i l  rates charged by I OU ' s . The i ncrease i s  proj ected to be l ess than the 
Water Budget i n duced i ncrease i n  the Pri ori ty Fi rm rate of approxi mately 
0 . 5  mi l l  per k i l owatthour.  The proj ected i ncrease is  l ower because the IOU ' s  
are abl e to serve l arge porti ons of thei r l oads wi th resou rces unaffected by 
the Water Budget ; e . g . , thermal or non-Col umb i a  bas i n  s i ted hydroel ectri c .  

Provi s i on for the Water Budget has another rate 
impact wh i ch affects al l pri ori ty f i rm purchasers as wel l as customers 
purchas i ng i ndustri al fi rm power.  To the extent that the Water Budget 
i ncreases the average system costs of exchan g i n g  uti l i ti es ,  i t  i ncreases the 
cost of BPA ' s  exc hange resources . Under the current proposal these costs a re 
al l ocated to both the 7 ( b )  and 7 ( c ) rate pool s .  Counteri ng thi s effect on the 
DS I rate i s  a decrease i n  unrecovered surpl us exchange costs a l l ocated to the 
DS I ' s .  Thi s decrease woul d occur from i ncreases i n  the Pri ori ty Fi rm rate to 
refl ect Water  Budget costs , thereby decreas i ng the di fferenti a l  between the 
costs of exchange resources and the revenues col l ected under the Pri ori ty Fi rm 
rate from parti c i pants i n  the exch ange . 

Effects on the Paci fi c Southwest Uti l i ti es :  
I ncreases i n  BPA revenue l evel s may resul t i n  impacts to Pacifl c Sou thwest 
uti l i ti es .  These impacts woul d be concentrated i n  C al i forn i a ,  whi ch accounts 
for the vast maj ori ty ofBPA tran sacti ons wi th the Pac i fi c  Southwest reg i on .  

The propos ed,  di rect fi nanci n g ,  o r  L R I C  reven ue 
l evel s woul d be expected to resul t i n  h i gher retai l rates of purchas i n g  
uti l i ti es i n  the Southwest than woul d resul t under the No Ac ti on al ternati ve . 
These uti l i ti es may e i ther purchase approxi mately the same amounts of BPA 
surpl us energy and capac i ty at the h i gher rates , or  di spl ace a porti on of  
these purchases wi th other a l ternati ves whi ch may become economi cal ly 
attracti ve as a resul t of BPA rate i ncreases . These al ternati ves coul d 
i ncl ude purchases from other sources i n  the Paci fi c Northwest or the Paci fi c 
Southwes t ,  or conti nued operati on of the uti l i ti es ' own generati ng  resources . 
I n  any event , hi gher BPA revenue l evel s ,  wi th hi gher correspondi ng  rates for 
BPA ' s surpl us capaci ty and energy ,  wou l d effect i ncreases i n  the total  system 
costs of Southwest uti l i ti es .  These i ncreased costs woul d be refl ected i n  
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rate l evel s of  those uti l i ti es .  To the extent that h i gher BPA revenue l evel s 
resul t i n  h i gher reta i l rates of  Southwest uti l i ti es , s ome reducti on i n  the 
quanti ty of el ectri c i ty demanded  by a l l cl asses of customers coul d occ u r ,  
al ong  wi th some nomi nal  decreases i n  empl oyment i n  the Southwest ' s  
manufacturi ng and smal l busi ness sectors wh i ch are affected  by el ectri ci ty 
cos ts . 

It  i s  not l i kely that i ncreases i n  BPA revenue 
l evel s woul d resul t i n  s i gn i fi cant i ncreases i n  the operati on of o i l  and gas 
generati ng uni ts i n  Cal i forni a .  Therefore , i ncreased l evel s o f  su l fur oxi de ,  
n i trogen oxi de ,  and parti cul ate emi s s i ons i n  i mmedi ate l ocati ons of  these  
uni ts woul d not  be expected . Gi ven Cal i forn i a : s  s tatewi de commi tment to 
di spl ace i ts more expens i ve gas and o i l  generati on to reduce i ts dependence on 
these fuel s for el ectri c i ty ,  as wel l the attendant advantages of  d isp l ac i ng 
these resources wi th i mports of out-of-state purchases , Cal i forn i a  uti l i ti es 
woul d be more l i kely to seek addi ti onal surpl us power from other uti l i ti es i n  
the Paci fi c Northwest or Pac i fi c  Sou thwest i f  they reduced purchases from BPA 
for pric i ng  reasons .  

( 2 )  Effects on Low- I ncome Cons umers 

I ncome l evel , as wel l as a number of other vari abl es 
i ncl udi ng homeowner/renter status , l ocati on of  res i dence , mi x of energy 
sources uti l i zed , retai l rate structure , and fami l y  s i ze affect the abi l i ty of 
l ow-i ncome consumers to adj ust to i ncreases i n  el ectri c i ty costs . For 
exampl e ,  33 percent of  the poor , but only 8 percent of  the nonpoo r ,  res i de i n  
apartments .  I n  many cases , the poor have n o  i ncenti ve to conserve because 
uti l i ty costs are i nc l uded in  rent and un i t  control l ed thermostats may not be 
ava i l ab l e ( Gri er , 1 977 , p .  1 7 ) .  In  addi ti on , capi tal i ntens i ve conservati on 
measures are more di ffi cul t for most rente rs to impl ement than i s  the case for 
homeowners . 

I n  1 979 those wi th i ncomes of  l ess  than $ 5 , 000 ( 1 979 
dol l ars ) spent 23 perce nt and 26 percent of that i ncome on food and shel ter ,  
respecti vel y .  Those earn i n g $25 ,000 and more spent only 1 2  percent an d 
1 0  percent,  res pecti vel y ,  of total gros s i ncome on food and s hel ter ( Bureau of  
Labor Stati sti cs , 1 978 , p .  387 ) .  The  l ow-i ncome consumers averaged 
expendi tures of only $3 ,838 per year for food and s hel ter compared wi th 
$1 1 , 560 averaged by those wi th h i gh i ncomes ( 1 979 dol l ars ) .  

The effects of the no acti on revenue al ternati ve 
woul d be of  greater immedi ate benefi t to the poor than to other el ectr i c  
consumers . At the reta i l  l evel , some i nc rease i n  el ectri c i ty pri ces woul d n o  
doubt occur even under the no acti on al te rnati ve as  a resul t o f  the effects of 
i nfl ation  on those porti ons of uti l i ty costs not assoc i ated  wi th purchas i n g  
power from BPA. Under  the base rate al te rnati ve (mai ntai n i n g  the rates i n  
effect before December 20 , 1 97 9 ) , el ectri c i ty woul d be a rel ati ve ly  c heap 
commodi ty even i f  a uti l i ty � s  other c osts i ncreased at  about the overal l 
i nfl ati on rate . Thi s woul d sti mul ate the use of  el ectri c i ty and enc ourage 
purchases of el ectri c i ty consumi ng  devi ces . 

The proposed and di rect fi nanc i n g  revenue 
a l ternati ves , i n  contrast , woul d i ncrease the amount and proporti on of a 
househol d ' s  i ncome pa i d  for el ectri c i ty .  Whi l e  h i gh-i ncome househol ds may pay 
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more i n  absol ute terms , the i ncrease i n  the proporti on of total i ncome pai d 
wou l d be l ess i n  most cases than for l ow-i ncome consumers . Al though the 
magni tude of the proposed al ternati ve woul d cause l ow-i ncome househol ds to 
conserve e l ectri c i ty ,  thei r l imi ted fi nanc i al resou rces i nh i b i t  capi tal 
i nvestment i n  conservati on . Furthermore , the uses to whi ch the poor put 
el ectri c i ty i nc l ude a h i gher proporti on of  primary needs ( cook i n g ,  l i ghti n g ,  
refri gerati on ) than other uses ( a i r  condi ti on i n g ,  decorati ve l i ghti n g ,  etc . ) .  
Thus , thei r reducti ons i n  use often requi re changes i n  comfort or  l i festyl e .  

The LRIC al ternati ve coul d have a s i gn i fi cant 
short-term impact on l ow-i ncome househol ds compared to the no acti on or froposed al ternati ves . Low-i ncome consumers coul d be requi red to al ter thei r 

i festy1 es substanti al l y .  Wh i l e  the impacts o f  the LRIC  a l ternati ve coul d 
affect the l ow-i ncome , i t  coul d a l so worsen the probl ems of the near poor and 
those wi th moderate i ncomes . These consumers struggl e to protect thei r 
l i mi ted i ncomes from the pressures of i n fl ati on . Impos i ti on of LRI C  based 
rates coul d erode thei r purchasi ng  power and requi re l i festyl e changes . 

The proposed , di rect fi nanc i n g  and LRIC al ternati ves 
coul d pose seri ous probl ems for l ow-i ncome el derl y ,  who n umber a pproximately 
1 50 , 000 in  the regi on . I n  the mi d-1 970 � s ,  the impact of energy pri ce 
i nfl ati on i ncreased the porti on of the e l derly poor ' s  b udget s pent on fuel and 
uti l i ti es by an average of nearl y  1 0  percent in the Paci fi c Northwest ( Federal 
Energy Admi ni strati on , 1 975 , p .  2 . 44 ) .  Many l i ve on f i xed i ncomes that wi l l  
not a l l ow for fl exi b i l i ty to reduce thei r energy use or to shi ft home 
expen di tures . 

The consequences of the proposed and LRIC  l evel 
a l ternati ves woul d be parti cul arly acute for the fi xed i ncome el derl y .  Thi s  
segment o f  the popu l ati on al so tends to b e  i n  worse heal th th an the young and 
may be more vul nerab l e  to s trai ns on mental and economi c wel l -bei ng . 
Moreover , the e l derly poor often l i ve a l one , un deruti 1 i ze publ i c  servi ces a n d ,  
when they get i l l , stay s i ck l onger.  Thei r heal th probl ems are aggravated by 
the col d ( e . g . , respi ratory ai l ments , arth ri ti s ,  acci dental hypothermi a ) ,  
whi ch i ncreases the potenti a l  hazards of adapti ng to l ower home temperatures 
( Desi gn Al ternati ves , 1 979 , p .  6 ) .  

d .  Effects on Busi nes s 

As ses s i n g  the effects of an e l ectri ci ty pri ce i nc rease on 
the operati ons of busi ness i s  compl ex and , because of the di verse 
characteri sti cs of busi nes ses , somewhat s pecu l ati ve . General l y ,  el ectri c i ty 
serves as a mi nor cost i nput i n  compari son to such factors as costs of l abor,  
materi al s ,  producti on process equ i pmen t ,  and trans portati on . Thus , an 
i ncrease i n  el ectri c i ty pri ce general l y  i s  not a determi n i n g factor i n  the 
economi c vi abi l i ty equati on for bus i nesses . Excepti ons to th i s  concl us i on 
occur for those i ndustri es where el ectri c i ty i s  a maj or i nput i n  pro ducti on or 
for those busi nesses whi ch operate near the margi n and a re unab l e to pass 
i ncreased costs to thei r customers . 

When the l arge group of  energy consci ous busi nesses i s  
di vi ded i nto sub�roupi ngs , the c l ass of smal l bus i nesses emerges as one whi ch 
has been express l ng growi ng conce rn wi th the conti nual  ra i s i n g  of e l ectr i c i ty 
rates . Smal l bus i nesses are not a homogenous group and sel ected smal l 

1 1 -1 7 



empl oyers may be hurt more than others by rl s l ng energy costs . Arc wel di ng , 
mi l l s  w i th energy i nten s i ve mach i nery ,  busi nesses wi th unusual ly h i gh 
l i ghti ng ,  heati ng , and/or a i r  condi ti oni ng needs ( e . g . , grocery 
stores/s upermarkets ) a re parti cul a rl y  sens i ti ve to el ectr i c  rate i nc reases . 
BPA s ponsors several  conserva ti on pro grams whi ch are ava i l abl e to ass i s t  
entrepreneurs i n  i ncreas i n g  the e ffi c i ency o f  the i r  e l ectri ci ty use.  

In  a tel ephone survey of s el ecte d  smal l bus i ness 
orga n i zati ons conducted  i n  the fal l of  1 982 , no s i ngl e respondent i denti fi ed  
energy costs as  be i ng the primary reason for  l oan  defaul t .  These  l oan 
speci al i sts , howeve r,  di scussed management probl ems as  bei ng the maj or cause 
for bankruptcy . Entrepreneurs who fai l  are often those who l ack good 
management practi ces and who make poor management deci si ons . Such probl ems of 
operati on as cash fl ow ,  however ,  may be attri b uted i n  part to h i gher energy 
expenses . Improved management tra i n i ng i s  seen as  the best means to i mprove 
the success rate among newer sma l l bus i nesses . 

e .  Effects on Energy I ntens i ve I n dustry 

Energy i ntens i ve i ndustri es a re parti cul a rly  sens i ti ve to 
i ncreases i n  the pri ce of el ectri c i ty .  I ndustri es for whi ch  el ectri ci ty i s  a 
maj or  factor  i n  producti on i nc l ude prima ry metal s ( a l umi num ,  other nonfe rrous 
metal s ,  and  i ron and  steel ) ,  mi ni ng ,  c hemi cal s ,  and pul p and paper .  Such 
i ndus tries  may respond to i ncreased p ower costs through changes i n  producti on 
l evel s and/or changes i n  operati on of pl ants ,  i ncl udi ng rel ocati on to a reas 
wi th l ower power rates . These acti ons woul d ,  i n  turn , have soci oeconomi c 
impacts on the reg i on and  potenti al ly  can affect the operati on and recovery of 
costs of the Fede ral power system . 

The al umi num i ndustry i s  the most energy i ntensi ve 
i n dustry i n  the regi o n .  The current nati onal al umi num market i s  characteri ze d  
by sl ow demand , l ow product pr i ce , excess i nventor i es , a n d  fore i gn 
competi ti on .  I n  the i nternati onal market , the potenti a l  exi sts for a sh i ft of 
al umi num smel ter capaci ty i n  favor of forei gn producti on . Any rel ati ve 
i ncrease i n  U . S .  power costs wi l l  further reduce the U . S .  competi ti ve pos i ti on .  

In  the regi ona l market ,  i f  the a l umi num producers 
percei ve that the Paci fi c Northwest has l ost  i ts h i s tori cal comparati ve cost 
advantage , pl ant curtai l ments , shutdowns or  other s i mi l ar changes i n  
operati ons can be expected.  The 1 983 avera ge el ectri c power cost per pound of 
al umi num produced i n  the regi on i s  proj ected to be the s econd h i ghest among 
domesti c produci ng regi ons ( Tennessee Val l ey Au thori ty ,  Ohi o Val l ey ,  
Northeas t ,  Pac i fi c  Northwest,  and  Gul f Coast ) .  

Because of confi denti al i ty constra i nts ,  data were not 
avai l abl e to analyze i ndi vi dual smel ti ng p l ants . H owever ,  i t  i s  c l ear tha t  
there i s  s i gni fi cant vari a ti on i n  operati ng costs among Northwest pl ants . For 
the l east effi ci ent p l ants , the compan i es face dec i s i ons to i mprove p l ant 
effi ci ency , convert to "swi ng pl ant" operati on , or permanentl y  cl ose down . In 
the l on g  run , thi s  may produce a pos i ti ve effect i f  the i n dustr i es improve 
effi ci ency and i ncrease output for each i ncrement of energy consumed.  I f  
pl ants were to c l ose , howeve r ,  there woul d b e  l ocal i ze d  s hort run negati ve 
effects on empl oyment and tax reven ue .  
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Changes i n  e i ther operati on or l evel of operati on by the 
al umi num i ndustri es can a l so  effect the operati on of the Federal power 
system. The l evel of impact corresponds to the change i n  DS I l oa d .  To the 
extent that DSI l oads decrease , BPA coul d l ose ( 1 ) reserves ; ( 2 )  a market for 
nonfi rm energy ;  and  ( 3 )  stabi l i ty of l oad  ( s ee C h apter I V . D . ) .  

I n  J anuary 1 983 , the Paci fi c No rthwest a l umi num i ndustry 
was operati ng at about 6 1  percent of capaci ty ( Di rect Servi ce I ndustri es , 
I nc . , February 1 983 ) . Du ri ng  1 981 , nearl y 600 empl oyees were l a i d  off ( Di rect 
Servi ce I ndustri es , I nc . , 1 982 ) and thi s trend is bel i eved to have conti nued 
in 1 982 . 

Fo r smal l er communi ti es ,  whi ch , i n  several cases have 
devel oped and grown wi th these i ndustri es over several  decades , the greater 
thei r dependence on these pl ants , the greater woul d be the i mpact of a pl ant 
s hutdown on the communi ty 1 s  economy . Pl ants l ocated i n  urban i zed counti es 
wi th di vers i fi ed economi es have a s i gn i fi cant but l es s  than cri ti ca l  i mpact on 
the county and l ocal  economy . Several of the di rect-s ervi ce pl ants , howeve r ,  
are s i ted i n  rura l  commun i ti es wi th popul ati ons of l ess  than 50 , 000 where the 
faci l i ty often i s  the mai n  i ndustri al acti vi ty .  The DS I customer in thi s l es s  
di vers i fi ed economi c setti ng may wel l b e  a cri ti ca l  component of empl oyment,  
i ncome ,  and tax s upport for  servi ces of the l ocal a rea . I n  s i x  counti es i n  
whi ch DS I pl ants are s i ted , these pl ants di rectl y and i ndi rectl y represent 
between 1 9  and 37  percent of the total county empl oyment. Impacts approachi ng 
thi s  l evel can bear s i gn i fi cantly  on the economi c bal ance of l ocal  a reas . 

Us i n g  a s i mul ati on model , forecasts were made of the 
l evel of al umi num producti on as a functi on of factors rel ati ng  to pri ce for 
and cost of produci ng a l umi num.  The  model , predi cated on  a much  i mproved 
economy over that whi ch currently  exi s ts , assumes a general i ncrease i n  the 
demand for a l umi num towards the end of 1 983 .  Thi s  proj ected demand i ncreas e 
woul d be suffi c i ent to overri de the effect of the propos ed rate i ncrease .  The 
expected resul t woul d be an  i ncrease i n  regi onal producti on from 1 982 l evel s 
and a corres pondi ng i nc rease i n  DS I l oads . I t  i s  not known how thi s proj ected 
producti on i ncrease woul d be al l ocated th roughout the reg i on . P roducti on 
mi ght i ncrease i n  a l i mi ted number  of pl ants , whi l e  c urta i l ments conti nue i n  
others . 

The i mpacts on the physi ca l  envi ronment of a DS l i s  
dec i s i on to cl ose i ncl ude a reducti on i n  a i r  pol l uti on l oadi ngs i n  any of the 
areas where pl ants a re s i ted .  Impacts on water qual i ty ,  terrestri al  
envi ronment , and heal th effects , woul d be reduced.  After a peri od of 
nonopera ti on , the l ocal  envi ronment mi ght retu rn to pre-pl ant status , a l though 
other i ndustry mi ght devel op i n  the a rea i n  the meantime ( see , 
Secti on I I I . B . 2 . ) .  

I n dustria l  customers of retai l uti l i ti es account for 
about 60 percent of h i stori c i ndustri al  l oads i n  the Paci fi c Northwest , wi th 
the rema i n i n g  40 percent c onsumed by the DS l l s .  The i ndustria l  customers of 
publ i c  uti l i ti es who serve al l or a porti on of thei r l oads wi th BPA whol esal e 
power coul d be affected by i ncreases i n  whol esal e power costs . 

Output from the Supply P ri ci ng Model for the fi ve revenue 
l evel al ternati ves provi ded a basi s for compari ng  proj ected compos i te publ i c  
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a gency reta i l  i ndustr i al rates corres pond i n g  to each a l ternati ve . The model 
resul ts suggest that , whi l e  i ncreas es i n  whol esal e rate l evel s general ly 
resul t i n  h i gher i ndustr i al rates at the reta i l  l evel , the effects of 
whol esal e rate i ncreases may be di l uted s i nce BPA pri ori ty f i rm power 
consti tutes only a porti on of the total  system costs of retai l uti l i ti es .  I n  
addi ti on , some uti l i ti es own and operate thei r own sources o f  power ,  such  as 
l ow cost hydroel ectr i c  uni ts , further enabl i ng the uti l i ty to mi ti gate the 
magni tude of any i ncrease i n  pri ori ty f irm power costs . Fi nal ly , reta i l  rate 
des i gns can affect the l evel of i mpact to i ndustri al customers , dependi n g  on 
the manner in  whi ch the servi c i n g  uti l i ty al l ocates i ts costs among i ts 
customer groups and the extent to wh i ch i t  attempts to recover i ts costs from 
energy charges . 

There may be some meas ures that i ndustria l  customers 
coul d take i f  thei r l evel of energy i ntens i veness or thei r current profi t 
margi ns render them sens i ti ve to i ncreased el ectri c i ty costs . There may be  
opportuni ty to  avoi d some capac i ty charges , dependi ng on the reta i l  uti l i ti es l 
rate structure , by swi tch i n g  l oads to off-peak hours . I n  some cases , 
i ndus tri es may be abl e to rece i ve a porti on of the i r  energy requ i rement i n  the 
form of l ess-expens i ve nonfi rm power .  Other meas ures c oul d i nc l ude i nstal l i ng  
al ternate fuel use  capab i l i ti es such  as oi l or  gas  burners , or  i nstal l i ng  
on-s i te el ectri cal  generati on . 

Where the effects of el ectri c i ty costs cannot otherwi se 
be mi ti gated , fi rms may cut back or  shu tdown the i r  operati ons temporari ly  
unti l product pri ces improve . Some fi rms , parti cul arly those that are not 
based i n  the regi on because of i ndi geneous suppl i es of producti on resources 
and who may be affected by fac tors other than el ectri ci ty ( e . g . , l abor costs , 
proximi ty to markets ) ,  may fi nd i t  economi c to permanently shut down thei r 
regi onal producti on and sh i ft thei r operati ons to other a reas . 

Shutdowns woul d resul t i n  the l os s  of j obs  and i ncomes 
w ith i n  i mmedi ate l ocati ons of affected pl ants . I n  the absence of devel opment 
of new i ndustri es , permanent shutdowns woul d reduce l ocal  tax bases . The 
extent to wh i ch shutdowns woul d be fel t by commu n i ti es woul d depend on the 
l ocal  economy 1 s  dependence upon the i ndustry .  Local a i r  qual i ty ,  water  
qual i ty ,  and the  terres tri al  envi ronment coul d be  expected to i mprove over 
time as a resul t of shutdowns . 

f .  Effects on  I rri gated Agri cul tu re 

I n  the Pac i fi c  Northwes t ,  one of the l a rges t s i ngl e 
energy consumi ng  agri cul tural  operati ons i s  i rri gati on . Furthermore , use of 
i rri gati on wpter i s  the most i mportant factor affecti ng  c rop producti on . 
Si nce 1 950 , i n  the P aci fi c Northwest , there has been a pronounced i ncrease  i n  
i rri gati on energy requi rements . Th i s  i ncrease i s  due to the i nventi on of  h i gh 
l i ft pumps , l abor savi ng equ i pment , new uses for i rri gati on s pri nkl ers ,  
i nexpens i ve el ec tri c energy ,  and more profi tabl e c ropp i n g  patterns . 
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Tabl e 1 1 -6 s hows i rri gated c ropl and i n  the Paci fi c  
Northwest i n  1 980 . I n  1 980 , there were approximately 7 . 6  mi l l i on acres of 
i rri gated c ropl and i n  the Pac i fi c  Northwest , approximately 53 percent of whi ch 
( about 4 mi l l l on acres ) was s pri nkl er i rri gated . The bal ance , about 
3 . 6  mi l l i on acres , was i rri gated by gravi ty methods . I rri gated pasture 
contri buted an add i ti onal esti mated 1 mi l l i on acres of i rri gated l and .  The 
vast maj ori ty of i rri gated pasture i s  i rri gated by gravi ty methods . I rri gated 
pasture accounts for a smal l and extremely  vari abl e amount of total i rri gati on 
el ectri cty l oa ds and i s  not i nc l uded i n  el ec tri c i ty proj ec ti ons di sc ussed i n  
th i s  secti on . 

( 1 ) Res ponses to Revenue Level Al ternati ves 

P roj ected i mpacts of the revenue l evel a l ternati ves 
a re descri bed for the fol l owi ng categori es : ( 1 ) total i rri gated c ropl and 
acreage and s pri nk l er i rri gated acreage ; ( 2 )  water used for i rri gati on ; 
( 3 )  power requi rements for cropl and i rri gati o n ;  ( 4 )  on-farm l abor;  and ( 5 )  the 
amount of generati on capab i l i ty ava i l abl e to serve a l ternati ve l oads . 

TABLE  I I -6  

IRRIGATED LAND I N  THE  PAC I F I C  NORTHWEST,  1 980 

Li ne 
No . 

l .  
2 .  
3 .  
4 .  

State 

I daho/Western Montana 
Oregon 
Was h i n gton 
Total 

Source : Northwest Economic  Assoc i ates , 1 983 

A 

Total 
( 1 , 000 acres ) 

4 , 1 05 
1 , 71 6 
1 ,81 3 
7 ,634 

B 
Spri nk l er 
I rr i gated 

( 1 ,000 acres ) 

1 , 9 1 7 
852 

1 , 241 
4 ,010 

An i ncrease i n  reta i l  el ectri c i ty pri ces woul d D e  
expected to reduce the amount of i rri gated c ropl and .  Spri nk l er i rri gati on , 
because of i ts greater power requ i rements , woul d be expected to be more price  
sens i ti ve than fl ood i rri gati on . These expectati ons are cons i stent wi th the 
resul ts obta i ned through use of l i near programmi ng  model descri bed i n  I V . C . 2 . 
These resul ts are presented i n  Tabl e 1 1 - 7 .  Furthermore , as the share of 
spri nkl er  i rri gati on to total i rri gati on fal l s ,  on-farm l abor requi rements 
i nc rease ,  thereby stimul ati ng  empl oyment .  Thi s l argel y i s  because gravi ty 
i rri gati on i s  more l abor-i ntens i ve than s pri nkl er i rri gati on . A rel ati ve 
shi ft away from energy-us i ng s pri nk l er systems wi l l  l ead  to a decrease i n  
regi onal energy use per acre;  however ,  th i s  wi l l  be offset to some extent 
because shi fts to fl ood i rri gati on from more water-eff i c i ent s pri nkl er systems 
wi l l  i ncrease regi onal i rri gati on water use per acre . 

The analyses performed by BPA i ndi c ate that  a c hange 
i n  i rri gated acreage has two maj or effects on the hydroel ectr i c  system . 
Fi rst,  a reducti on i n  acreage l eads to a reducti on ( offset to some degree by a 
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sh i ft toward l ess  water effi ci ent gravi ty systems ) i n  the quanti ty of water 
wi th drawn from the ri ver  for i rri gati on purposes . Th i s , i n  turn , means that 
the amount of r i ver  water avai l abl e for power generati on is i ncreased . The 
converse i s  expected i f  the n umber of i rri gated acres i ncreases . Secondl y ,  a 
reducti on i n  i rri gated acreage creates a drop i n  the amount of power used to 
run the i rri gati on systems thereby permi tti ng  use of generati on faci l i ti es to 
serve other customers and reduc i n g  the need to devel op addi ti onal fac i l i ti es 
to meet l oad  growth . Each effect i s  i nfl uenced by other factors s uch as a 
change i n  i rri gati on methods and sys tems or a change i n  croppi ng patterns . 

Tab l e 1 1 -7 shows the proj ected i mpacts of the 
revenue l evel al ternati ves on total i rri gated cropl and acres ( grav ity and 
s pri nkl e r )  and s pri nkl er i rri gated acres . I ncreases i n  both total i rri gati on 
and s pri nkl er i rri gati on are proj ected  under al l revenue l evel al ternati ves 
rel ati ve to the 1 980 bas e .  The LR I C  al ternati ve , however , i s  proj ected to 
resul t i n  a s l i gh t  decrease  i n  the s hare of l and i rri ga ted by s pri nk l er 
methods . The other al ternati ves l ead to smal l i ncreases i n  the s hare of 
s pri nkl er i rri gated l and .  

The LRIC  al ternati ve woul d ,  over the  next 5-7  years , 
resul t i n  negl i gi bl e net new s pri nk l er i rri gati on . The bul k of net new 
i rri gati on woul d be on gravi ty systems , and woul d be most l i kely  to occur  on 
l and recei vi n g  water from the Bureau of Rec l amati on . 

By 1 990 , the cumul ati ve effect of  BPA � s  h i s tori c and 
proposed rate i ncreases i s  proj ected to resul t i n  a reducti on of 
42 , 000 spr inkl er  i rri gated acres . Th i s  reducti on i n  s pri nkl er  i rri gated 
acreage is parti al l y  offset by an i nc rease of 5 ,000 gravi ty i rri ga ted acres . 
The net reducti on i s  37 , 000 i rri gated acres . The effect of the rate i ncreases 
is the trade of energy i ntens i ve i rri gati on for water i ntens i ve i rri gati on . 
Water i ntens i ve i rri gati on h as a negati ve effect on the overa1 1 1  generati on 
capab i l i ty of the ri ver system. 
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Li ne 
No. 

1 .  

2 .  
3 .  
4 .  
5 .  

6 .  
7 .  
8 .  
9 .  

Source : 

TABLE I I -7 
IMPACT OF REVENUE LEVEL ALTERNAT I VES ON 

I RR IGATED CROPLAND ACREAGE 

Revenue Level 
Al ternati ves 

Base Rate 

Base Rate 
No Acti on 
P roposal 
LRIC  

Base Rate 
No Acti on 
Proposal 
LRIC  

Northwest Economi c 

I N  1 990 AND 2000 

A 

Total 
I rri gated 
C ropl and 

( 1 000 acres ) 

7 , 634 

7 , 929 
7 , 897 
7 , 892 
7 , 826 

8 , 223 
8 , 2 1 6 
8 , 21 6 
8 , 204 

As soci ates , 1 983 

B 

Spri nkl er 
I rri gated 
C ropl and 

( 1  000 acres ) 

Year 1 980 

4 , 0 1 0 

Year 1 990 

4 , 266 
4 , 221  
4 , 204 
4 , 022 

Year 2000 

4 , 521 
4 ,461 
4 , 461 
4 , 259 

C 

Percent 
Spri nkl er 
I rri gated 
C ropl and 

52 . 5  

53 . 8  
53 . 5  
53 . 3  
51 . 4  

55 . 0  
54 . 3  
54 . 3  
51 . 9  

Tabl e 1 1 -8 shows , for 1 990 and 2000 ,  proj ected water 
use , el ectri c i ty use , and farm l abor u nder the revenue l evel a l ternati ves . 
Th i s  tabl e shows the fol l owi ng general rel ati onsh i ps . F i rst ,  wa ter use 
i ncreases as  el ectri c i ty pri ces i ncrease . Th i s  effect i s  l argely because 
rel ati vel y l ess l and i s  i rri gated by energy-i ntens i ve ,  but water-savi ng , 
spr i nk l er  methods . Di fferences i n  wa ter use under the revenue l evel 
al ternati ves are l ess  than mi ght be expected. Thi s i s  because h i gher 
el ectri c i ty pri ces encou rage adopti on of i mproved management techni ques that 
reduce per acre water use of s pri nkl er systems . Secondly , el ectri ci ty use 
decreases as  el ectri c i ty pri ce i ncreases because rel ati vel y l ess  cropl and uses 
energy-i ntens i ve s pri nkl er systems and exi sti ng s pri nkl er systems adopt ( or 
convert to ) more effi c i ent s pr i nk l er systems and management techn i ques . 
Fi nal l y ,  more on-farm l abor i s  requi red as el ectri c i ty pri ce i ncreases l ead to 
use of rel ati vely  more l abor- i n tensi ve methods such as fl ood i rri gati on . 

Tabl e 1 1 -8 further shows that proj ec ted di fferences 
between the revenue l evel al ternati ves tend to dimi ni sh over time . Fo r 
exampl e ,  the cumul ati ve el ectri c i ty pri ce effect ( di fference between the Bas e 
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Rate and P roposal ) i s  proj ected to b e  4 1 0 GWh i n  1 990 but onl y 1 25 GWh i n  
2000 . The cumul a ti ve water use effect decreases from 496 , 000 acre-feet i n  
1 990 to 1 66 , 000 acre-feet i n  2000.  Farm l abor cumul a ti ve effects al so  
dimi n i s h  over  time.  There a re two prima ry reasons for  th i s  res ul t.  Fi rst ,  
more farmers wi l l  b e  abl e to a dopt improved i rri gati on technol ogy and 
practi ces ove r the l onge r term .  Second , the real price di fferences between 
the al ternati ves dimi n i sh over time .  

TABLE  I I -8 
IMPACT OF REVENUE LEVEL  ALTERNATI VES ON 

IRRIGATION  WATER USE , ELECTR I C ITY , AND FARM LABOR 
I N  1 990 and 2000 

L i ne Revenue Level Water El ectri c i ty Fa rm 
No.  Al ternati ves Use Us e Labor a/ 

( 1 , 000 acre-feet/yr ) (GWh/yr.  ) ( 1 , 000 ,000 hours/yr. ) 

Year  1 980 

l .  Base Rate 2 5 , 899 4 ,430 334 

Yea r  1 990 

2 .  Base Rate 25 , 1 68 4 , 452 362 
3 .  No Acti on 25 , 554 4 , 1 03 364 
4 .  Proposa l  25 , 664 4 , 042 365 
5 .  LRIC  26 ,4 1 4  3 , 552 368 

Year 2000 

6 .  Base Rate 24 ,437 4 , 473 390 
7 .  No Acti on 24 , 603 4 ,348 391  
8 .  Proposal 24 ,603 4 , 348 391  
9.  LRIC 25 , 227 3 , 980 394 

a/ Excl udes food proces s i n g  l abor.  

Source : Northwest Economi c Associ ates , 1 98 3 .  

Tab l e 1 1 -9  shows the i mpact of di fferences i n  
proj ected water and el ectri c i ty use by i rri gators under the revenue l evel 
al ternati ves on power genera ti on capabi l i ty avai l ab l e to s erve non i rri gati on 
l oads . 

The i mpact on generati on capab i l i ty avai l abl e to serve 
al ternati ve l oads i s ,  for thi s anal ys i s ,  a functi on of ( 1 ) power needed for 
i rri gati on ; and ( 2 ) su rface water wi thdrawal s .  

As shown i n  l i ne 1 of Tab l e 1 1 - 9 ,  the No Acti on , 
P roposal , and LRIC  a l ternati ves use l ess  el ectri c i ty for i rri gati on i n  1 990 
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TABLE 1 1 -9  
IMPACT OF  REVENUE LEVEL ALTERNAT I VES ON AMOUNT OF 

GENERATION CAPAB I L ITY AVAILABLE TO SERVE 
NON IRRIGAT ION LOADS 

( GWh/yr )  

L i ne 
Number Condi ti on 

A 
Base 
Rate 

B 
No 

Ac ti on 

C 

Proposal  

D 

LR IC  

Year 1 990 

1 .  Spri nk l er I rri gati on 
Power Requ i rement 

4 ,452 4 , 1 03 4 , 042 3 , 552 

2.  

3 .  

4 .  

Reducti on i n  Power 
Requi rement from Base Rate 

Decrease i n  Generati on 
Capab i l i ty Due to More 
Water Wi thdrawal 

Net I ncrease i n  Generati on 
Capabi l i ty Ava i l abl e to 
Serve Other Load ( L i ne 2 
Mi nus L i ne 3 

o 

o 

o 

349 41 0 900 

1 93 248 623 

1 56 1 62 277 

Year 2000 

5 .  Spri nk l er I rri gati on ,  
Power Requ i rement 

4 ,473 4 , 348 4 , 348 3 , 980 

6 .  

7 .  

8.  

Reducti on i n  Power 
Requi rement From Base Rate 

Decrease i n  Generati on 
Capab i l i ty Due to More 
Water  Wi thdrawal 

I ncrease i n  Generati on 
Capabi l i ty to Serve Other 
Load ( Li ne 6 Mi nus Li ne 7 )  

o 

o 

o 

1 25 1 25 

83 83 

42 42 

than does the Base Rate al ternati ve .  Thi s resul ts i n ,  res pecti vel y ,  34 9 ,  41 0 ,  
and 900 addi ti onal gi gawatthours of power avai l abl e to serve other l oads i n  
1 990.  Somewhat offsetti ng these savi ngs , howeve r ,  i s  foregone generati on 
capabi l i ty due to i ncreased wate r  wi thdrawal s ( l i nes 3 and 7 ) .  The net 
resul t ,  howeve r ,  shows a d i rect rel ati onshi p between revenue l evel and 
generati on capab i l i ty avai l ab l e  for noni rri gati on servi ce ( l i nes 4 and 8 ) . 

However , that the l argest i ncreases i n  avai l abl e 
generati on capabi l i ty are forecast to occur duri ng  the 1 980 : s  when BPA 
forecasts surpl us generati on capaci ty .  I n  2000 , the potenti al  i ncrease i n  

I I -25 

493 

395 

98 



gene rati on capab i l i ty under the LRIC  al ternati ve ( 98 GWh ) i s  about 7 percen t 
as much as the capac i ty of  a mi d-s i zed  ( 1 50 MW ) combusti on turb i ne generati n g  
fac i l i ty .  

Total power requ i rements i n  both 1 990 and  2000 a re 
l ess  than the 1 980 base for al l but Base Rate al ternati ve . Water use i s  l ower 
than the 1 980 base i n  a l l cases exce pt the 1 990 L R I C .  Thi s resul ts from a 
rel ati ve ly  l arge share of net i rri ga ti on devel opment us i ng water- i ntens i ve 
gravi ty methods i n  the short run to c ounteract the rel ati vel y  h i gh L R I C  rate 
l evel . 

General l y ,  energy pri ces a re proj ected to hasten 
a dopti on of i mproved i rri gati on management and technol ogy.  A decrease i n  
power requ i rements and water  use i s  proj ecte d ,  compared to 1 980 , des pi te 
i nc reases i n  both gravi ty and  s pri nk l er i rri gati on . 

I n  summary , th i s  a na l ys i s  proj ects that net a ddi ti ons 
of total i rri gated l and and s pri nk l er i rri gated l and wi l l  occu r  under a l l 
al ternati ves . An i nverse rel ati onsh i p i s  proj ected between both grav i ty and 
spri nk l er i rri gati on and revenue l evel . Al s o ,  the share of s pri nk l er 
i rri gati on to tota l i rri gati on decl i nes a s  the revenue l evel i ncreases . 
Rel ati ve dec l i nes i n  l abor-savi ng  s pri nk l er systems l ea ds to proj ected  
i ncreases in  on-farm l abor.  

( 2 )  Lon g-Te rm Soci oeconomi c Rami fi cati ons 

The regi onal  soci oeconomi c i mpacts of i ncreased 
el ectri c i ty pri ce for i rri gati on a re a functi on of the number of farms , 
acreage , c rop val ue , and l ocati on of  i rri gated  acreage that ei ther reverts to 
dryl and farmi ng , or i s  taken out of producti on . These factors further i mpact 
the v i ab i l i ty of  agri cul tural process i n g  fi rms that frequentl y  a re dependent 
on harves ts from nearby producers . 

Net growth i n  i rri gated acreage i s  proj ected to occur 
for al l al ternati ves rel a ti ve to the 1 980 bas e .  However ,  s ome l and  that 
currentl y i s  i rri gated wi l l  revert to dryl and  farmi n g .  Other i rri gated  l and  
wi l l  revert to  desert .  I n  some cases convers i on to i rri gati on may be 
deferre d ,  or  not occur at  a l l .  Each of these i mpacts i s  most pronounced under 
the LRI C al ternati ve . Rel ati vely smal l acreage reducti ons are proj ected  under 
the No Acti on and P roposal  Al ternati ves . 

Though the amount of regi onal acreage movi ng  out of 
i rri gati on , or  producti on enti rel y ,  i s  smal l ,  s ome a reas may be more adversely 
affected than others . Parti cul a rly  vul nerabl e areas are those wi th sandy 
soi l s ,  l ow rai n fal l ,  and h i gh p ump l i fts from water s ource to poi nt of 
appl i cati on . Areas that  general l y  fi t thi s  descri pti on are the Col umb i a  Bas i n  
i n  Washi n gton , the Col umb i a  Bench i n  Oregon , and sel ected l ocati ons i n  
Sou thern I daho .  C u rrent i n formati on i s  i na dequate to determi ne whi c h  
communi ti es have a l arge proporti on o f  margi nal  farms a n d ,  therefore , wh i ch 
commun i ti es may experi ence a di s proporti onate share of soc i a l  and economi c 
i mpacts . 

Soc i oeconomi c i mpacts al so may be i n fl uenced by h ow 
whol esal e power rate i ncreases affect the operati ng costs and revenues of 
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parti c i pati on i n  acreage control programs ( Kendal l ,  1 983 ) .  The i mprov i n g  U . S . 
economy i s  expected to strengthen domesti c consumer demand .  H i gh i nterest 
rates and a stron g dol l ar ,  however ,  suggest that the export market wi l l  not 
improve as  qu i ckly as  the domesti c market.  

The near-term s i tuati on , then , is  a n  agri cul tural 
sector  that must experi ence s i gni fi cant c rop pri ce i nc reases to prevent 
further cash-fl ow deteri orati on . Farmers woul d a l so benefi t from i mp rovements 
i n  the pri ce of producti on i nputs . Certa i n ly , pri ce i nc reases for any 
si gni fi cant producti on i n put ( s uch as  el ectri c i ty that contr i butes 
5-1 0 p ercent to a typi cal  i rri gator 1 s  total costs ) wi l l , wi th no change i n  
other facto rs ,  a dversely i mpact a gri cul ture . 

g .  Effects o n  the Physi cal  Envi ronment 

The primary physi ca l  envi ronmental effects of an  i ncrease 
i n  SPA l s  revenue l evel are those tha t are avoi ded because of the di fference i n  
the amount of  generati on requi red to serve l oad  a n d  those that resul t from 
swi tc hi ng to other sources of energy.  As note d  earl i er ,  the p roposed and LRI C 
revenue l evel al ternati ves woul d requ i re l ess  genera ti on by the year 2000 
( 1 ,607 MW and  5 , 1 2 9  MW , respecti vely ) than woul d the no acti on al ternati ve . 
Conversel y ,  the cumul ati ve Sase Rate al ternati ve woul d requi re 2 , 391  MW of 
a ddi ti onal resources compared wi th the no acti on al ternati ve . 

The Least Cost Resource M i x  l i near programmi ng  mode l , used 
by SPA to forecast  future resource compos i ti on ,  cons i ders coal  and  nucl ear 
generati on i ndi vi dua l l y  as potenti a l  resources . However , the rel ati ve cost 
e ffec ti veness of these two res ources has not been defi n i ti vel y establ i s hed.  
Some of  the key consi derati ons for eval uati ng  these two technol ogi es for 
potenti al  a ddi ti onal genera ti on are sti l l bei ng exami ned. These 
cons i derati ons i nc l ude rel ati ve costs of coal and nucl ear res ources , thei r 
envi ronmental  i mpacts a n d  other i s sues . For thi s  reason , coal and  nucl ear 
resources i denti fi ed by the resource mi x model a re combi ned and characteri zed 
as 1I 1 arge therma1 11 resources for the purposes of thi s study .  

Al so , the Re gi onal Counc i l  has recently p roposed to a dd 
combusti on turbi nes to the regi on 1 s  resource mi x to meet future energy needs . 
BPA has not yet confi rmed or  refuted the cost effecti veness of b ui l di n g  new 
comb usti on turbi nes to meet energy needs . Whi l e  thi s resource does not appear 
i n  the resource mi xes exami ned here , i t  shoul d be recogni zed as  a poss i bl e 
substi tute for some of the l arge base1 0ad thermal addi ti ons from the resource 
mi x model . 

Us i ng the resource mi x model , di sti nct resource 
confi gurati ons can be i denti fi ed for each revenue l evel a l ternati ve ( see 
Chapter I V . B . 3 . ) .  Once i denti fi ed ,  the p otenti al  envi ronmental effects can be  
eval uated.  The  envi ronmental effects ( C hapter IV )  of smal l hy droel ectri c ,  
conservati on , and cogenera ti on vary depen di ng  on appl i cati on a n d  s i ti n g .  The 
envi ronmental i mpacts of these res ource technol ogi es are rel ati vel y mi nor when 
compared to l arge thermal power generati on ( Chapter I V . H . 4 a n d  5 ) .  
Therefore , maj or envi ronmental i mpacts are measured i n  terms of l a rge thermal 
power generati on . 
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publ i c  agency uti l i ti es wi th a l a rge number  of i rri gati on customers . Mos t of  
these uti l i ti es do  not  have a di vers i fi ed customer base , and thus may 
experi ence di ffi cul ty i n  ma i nta i n i n g  revenue stab i l i ty throu gh reta i l  prl cl ng  
or ma rketi n g  strategi es . I rri gated  a gri cul tu re accounts for  more than 20 
percent of total sal es for 1 8  of BPA ' s  cus tomer uti l i ti e s ;  for seven of these 
uti l i ti es ,  sal es to i rri gators compri se  more than 50 percent of total sal es . 
Many of these uti l i ti es s erve areas where i rri gati on wa ter must be l i fted a 
l on g  way before i t  i s  appl i ed to crops . I n  these a reas , e l ectr i c i ty cost as  a 
percentage of vari abl e  a gri cul tural producti on cost i s  rel ati vely l a rge . 
These uti l i ti es may experi ence greater  el ectri c i ty conservati on and more farm 
cl osures than other uti l i ti es ,  yet they are l ess  ab l e  to recover l ost revenue 
than are uti l i ti es wi th a more di vers i fi ed customer base . 

I n  revi ewi ng  testi mony and comments rece i ved duri ng  
the 1 982 rate process as a part of  the scop i n g  process for  th i s  E I S ,  it  became 
apparent that a maj or negati ve i mpact of  rate i ncreases i s  due to fi nanc i a l 
constra i nts that prevent many i rri gators from mak i ng s hort-term techn i cal  
changes to the i r equi pment.  Earl i er i rri gati on i nvestment and producti on 
dec i s i ons have been based i n  part on e l ectri c i ty pri ce advanta ges cons i derab ly  
greater  than exi st today .  Agri cul tural  pro ducers have h i stori cal l y  operated 
at h i gher debt-to-asset rati os than mos t other domesti c producti on sectors . 
The refore , they are parti cul arl y  i l l equi pped to make s hort-term and expens i ve 
i nvestments i n  power conservi ng  equi pment.  

A rev i ew of BPA ' s conservati on program for i rri gators 
i s  i n  Secti on I V . J . 3 . c .  An i rri gati on rate al ternati ve and rate des i gn 
features that coul d mi ti gate i mpacts on i rri gators a re di scussed i n  
Secti on I V . I .  

( 3 )  Ne ar-Term Soci oeconomi c Rami fi cati ons 

Proj ected i mpacts of i ncreased el ectri ci ty pri ces for 
i rri gati on are rel ati vel y favorab l e by the years 1 990 and 2000 .  Though the 
h i gher  pri ced revenue l evel al ternati ves show cropl and acrea ge reducti ons 
compared to the Base Rate , al l al ternati ves show net growth i n  the 
agri cul tu ral sector compa red to the 1 980 bas e .  Near-term i mpacts to i rri gated 
a gri cul tu re are of some concern . 

Fa rmers are i n  a weak cash-fl ow s i tuati on resul ti n g  
from decl i n i ng real net farm i ncome over the l ast 3 years . Farm fi nanci al  
heal th i s  proj ected by mos t anal ysts to i mprove duri n g  the next 2 years , but  
not  dramati cal l y .  Real net farm i ncome i n  1 980 a n d  1 98 1  "was the l owest of 
the past genera ti on , and total i ncome for the 2 yea rs combi ned was not much 
h i gher than 1 979 i ncome al one "  ( Burk e ,  1 982 ) . 1 982 was even harder on farmers 
than the previ ous 2 years . A U . S .  Department of Agri cul ture i n di cator  of net 
farm i ncome showed a decl i ne of nearl y 9 percent i n  1 982 ( USDA ,  1 983 ) .  

Pac i fi c  Northwest farm condi ti ons general ly  paral l el 
nati onal trends though not al ways on a crop-by-crop bas i s .  Recent i ndi cators 
s how s i gns of i mprovement. Fa rm producti on i nput costs ( feed , seed , 
ferti l i zer , etc . ) are sti l l  ri s i n g ,  but  at a s l ower rate than i n  recent 
years . C rop pri ces gene ral l y  are projected to i ncrease due to both demand and 
supply factors . Harvests i n  1 983 are expected to be about 20 percent smal l er 
than i n  1 982 due i n  part to unusual ly  l ow rai nfal l i n  many areas and heavy 
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Tabl e 1 1 -1 0 i ndi cates that  by the year 200 0 ,  the i ncreases 
i n  ra tes under the proposed , di rect fi nanc i n g  and LRIC  al ternati ves rel ati ve 
to the no acti on al ternati ve dampen demand for el ectri ci ty .  Thi s woul d avoi d 
the need for and consequent effects to the phys i cal  envi ronment of 1 1 3 1 MW of 
l arge thermal capac i ty u nder al l three scenari os . Th i s  woul d al so  avoi d the 
envi ronmental  impacts associ ated  wi th the mi n i n g ,  process i ng ,  and generati on 
of that amount of l arge thermal power .  

By the year 2000 , the base  rate a l ternati ve woul d i ncrease 
the demand for el ectri c i ty suffi ci entl y  to requ i re constructi on and operati on 
of generati on faci l i ti es i n  addi tion  to those al ready under constructi on i n  
the regi on .  The l arge thermal porti on  of  thi s addi ti onal generati on , wi th 
consequent effect on the envi ronment,  woul d exceed that requ i red under the no 
acti on al ternati ve by 2 , 1 74 MW of namepl ate capac i ty .  

Tab l e  1 1- 1 1 summari zes the maj or  envi ronmental effects 
avoi ded or  i ncurred annual ly , rel ati ve to those whi ch  woul d be expected under 
the no acti on al ternati ve , by these revenue al ternati ves , based on the 
impacts of a ddi ti onal or avo i ded  l arge thermal generati on .  Due to the 
uncerta i nty rega rdi ng  the rel ati ve a dvanta ges of coal or  nucl ear generati on , 
the phys i cal i mpacts of l arge thermal were esti mated us i n g  an assumed s pl i t  of 
50 percent coal and 50 percent nucl ear generati on . Col umn A shows the 
esti mated addi ti onal i mpacts of  the 2 ,391  i nstal l ed MW of l arge thermal 
capac i ty forecast for FY 2000 under the base rate al ternati ve . The proposed ,  
di rect fi nanc i n g  and LRIC  al ternati ves were each proj ected  to resul t in  1 , 1 31 
fewer i nsta l l ed MW of l arge thermal capaci ty than the no  acti on al ternati ve . 
The correspondi ng avoi ded phys i cal  i mpacts associ ated wi th ei ther of these 
al ternati ves a re shown i n  Co1 unlnn  B .  The proposed , di rec t  fi nanc i n g  and L R I C  
al ternati ves , whi l e  projected to resul t i n  the same amounts o f  l arge thermal 
generati on capaci ty i n  FY  2000 , di ffer greatl y i n  the amounts of other 
resources requ i red ( See Tabl e 1 1 - 1 0 ) . ( Phys i cal  i mpacts associ ated wi th 
conservati on , cogenerati on , and smal l hydro were ei ther not quanti fi abl e ,  not 
appl i cabl e or negl i gi bl e . ) 

The envi ronmental effects of nucl ear and coal generati on 
are associ ated wi th three di sti nct stages occurri ng  at di fferent s i tes : 
mi n i n g ,  proces s i n g  ( vari ous steps necessary to prepare mi ned c oal  or u rani um 
for fuel use at generati ng s i tes ) , and  power producti on . Al l the stages have 
l and use , sol i d  waste , water , and  ai r qual i ty i mpacts . For nucl ear 
operati ons , these three stages general ly  occur at di fferent s i tes , wi th mi ni ng  
and  proces s i n g  of fuel tak i n g  pl ace outs i de of the regi on . Si nce the 
process i ng of coal fuel i s  general l y  done  at the mi ne s i te ,  the physi cal 
i mpacts of process i n g  coal fuel , as shown i n  Tabl e 1 1 -1 1 , a re i nc l uded i n  the 
mi n i ng s tage for the coal porti on of impacts . 

The envi ronmental effects avoi ded as a resul t of  the l ower 
need for el ectri c generati on faci l i ti es under the proposed , di rect fi nanci ng , 
and LRIC  al ternati ves are offset by the phys i ca l  envi ronmental effects 
resul ti ng from i nduced i ncreases i n  the use of al ternati ve energy sources . 
BPA � s  Energy Si mul ati on Model assumes that the l ower generati on requi rements 
under the proposed and LRIC  al ternati ves wi l l  be compensated  by i ncreased use 
of natural gas , o i l , and conservati on based on appropri ate el asti ci ti es and 
cross-el asti c i ti es among fuel types . I n  fact , the mi x of al ternati ve energy 
sources i s  far more compl ex and i ncl udes a vari ety of renewabl e resources as  

1 1 -29  



TABLE 1 1 - 1 0  
VAR IAT I ON B Y  THE YEAR 2000 I N  RESOURCE REQU I REMENTS AND 

RESOURCE MIX  I N  RESPONSE TO 

L i ne Revenue 
N o .  Al ternati ve 

1 .  Base Rate 

2 .  No  Acti on  

3 .  P roposal  

RE VENUE LE VEL  ALTERNAT I VES a/ 

A 
Generati on Requ i rement 

Rel ati ve to No Acti on Al ternati ve 
(MW of capacity )  

+ 2 , 391 

( 0 )  

- 1 , 607 

4. D i rect Fi nanc i ng - 2 , 662 

5 .  LR IC  - 5 , 1 29 

B 
Mi x of Avoi ded or 

Addi ti onal Resources 
(MW of capaclty )  

conservati on = 1 7  
l arge thermal = 2 , 1 74 
geothermal = 200 

( 0 )  

conservati on = - 49 
l arge thermal = - 1 , 1 3 1 
cogenera ti on = - 1 1  
smal l hydro = -41 6 

cons ervati on = - 1 22 
l a rge thermal = - 1 , 1 3 1 
cogenerati on = - 1 3 8  
smal l hydro = - 1 ,2 7 1  

cons ervati on = - 1 ,034 
l a rge thermal = - 1 , 1 3 1 
cogenerati on = - 393 
smal l hydro = - 2 ,57 1  

al These resource requ i rement da ta refl ect the di fferences i n  c apac i ty compared 
to the II No Acti on"  al ternati ve , as estimated by the Least C ost Resource Mi x 
Model . 
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Li ne 

No.  

1 .  
2 .  
3 .  
4 .  

5 .  
6 .  
7 .  
8 .  
9 .  

1 0 . 

l l .  
1 2 . 
1 3 .  

1 4 . 
1 5 . 
1 6 .  

1 7 .  
1 8 .  
1 9 .  
20 .  
2l . 
22 .  

23 .  
24. 
25 . 

26 . 
27 . 
28 . 
29 .  
30 . 
3 l . 
3 2 .  

TABLE 1 1 -1 1 
ENVI RONMENTAL EFFECTS OF GENERAT I ON AVO I DED ( OR ADDED ) a/ 

ANNUALLY BY THE YEAR 2000 BY REVE NUE LEVEL ALTERNAT I vt  

A B 
P roposal /Di rect 

Base Rate Fi nanc i n g/LRI C 
( I ncrease ) ( Decrease ) 

Mi ne Si te 
Land Use ,  Permanent ( a c res ) b/ 243 . 5  1 26 . 7  
Overburden Removed ( tons ) 3 ,3 1 9 ,878 . 9  1 , 727 , 1 31 . 1  
Process Water Us ed ( acre/ft ) 1 58 . 0  82 . 2  
Sol i d  Waste ( tons ) c/ 577  , 90 3 . 6  300 , 648 . 1  
Ai r Pol l utants ( tonS) 

Pa rti cul ates 1 ,808 . 4  940 . 8  
S02 76 . 4  3 9 . 8  
NOx 1 28 . 8  67 . 0  
Hydrocarbons 52 . 3  27 . 2  
CO 87 . 3  45 . 4  
Other c/ 1 7 . 7  9 . 2  

Water PolTutants ( tons ) c/  
Di ssol ved Sol i ds 5 , 984 . 9  3 , 1 1 3 . 6  
Suspended Sol i ds 68 . 4  3 5 . 6  
Other 1 , 320 . 9  687 . 2  

P rocess Si tes 
Land Use , Permanent ( acres ) b/ 2 . 4  1 . 2 
P rocess Water Used ( ac re/ft )- 3 3 ,396 . 4  1 7 ,374 . 1  
Sol i d  Waste ( tons ) c/ 70 . 8  36 . 8  
Ai r Pol l utants ( tons) 

Parti cul ates c/ 1 , 221 . 9  635 . 7  
S02 4 , 703 . 4  2 , 446 . 9  
NOx 1 , 238 . 4  644 . 3  
Hydrocarbons 1 2 . 7  6 . 6  
CO 3 1 . 1  1 6 . 2  

Water Pol l utants ( tons ) c/ 1 1 6 . 7  60 . 7  
Generati ng Si te 

Land Use ,  Permanent ( a c res ) b/ 480 . 5  250 . 0  
P rocess Water Used ( ac re/ft )- 37 , 976 . 5  1 9 , 7 56 . 9  
Sol i d  Waste ( tons ) 922 , 307 . 2  479 ,820 . 4  
Ai r Pol l utants ( tons ) 

Parti cul ates c/ 1 2 , 737 . 5  6 , 626 . 5  
S02 1 4 , 23 4 . 2  7 ,405 . 2  
NOx 20 , 1 7 9 . 4  1 0 , 498 . 1  
Hydrocarbons 751 . 2  390 . 8  
CO 2 , 288 . 0  1 , 1 90 . 3  
CO2 7 ,3 1 2 , 249 .0  3 ,804 , 1 1  8 . 5  
Other c/ 9 . 5  4 . 9 
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L i ne 

No . 

33 . 
34.  
35 .  
36 .  
37 . 
38 .  

Water Pol l uta nts ( tons ) 
Di ssol ved Sol i ds 
Suspended Sol i ds 
BOD 
COD 
Ni trates 
Other c/ 

TABLE  1 1 -1 1 , Cont.  

A 

Base Ra te 
( I  ncrease ) 

20 ,650 . 1  
7 . 8  

33 . 0  
3 , 236 . 2  

44 . 1  
1 4 . 7  

B 
P roposa l /Di rect 
Fi nanci ng/LRI C 

(Decrease )  

1 0 , 743 . 0  
4 . 1 

1 7 . 2  
1 , 683 . 6  

23 . 0  
7 . 6  

al Al l compari s ons are made rel ati ve to the no acti on al ternati ve . 
0/ Thi s represents total permanent d i s turbance and i s  not annual i zed.  
c/ Ra di oacti ve materi al s i ncl uded .  

wel l .  The  unknown nature of futu re substi tuti on of a l ternati ve energy sources 
and the compl exi ty of the actual mi x makes quanti fi cati on of the resul ti ng  
envi ronmental effects very s pecul ati ve . The  potenti al  effects of  al ternati ve 
resources wi l l  be br i efly  descri bed , but  no quanti fi cation of the net 
envi ronmental effects of the revenue al ternati ves has been attempted .  

Combusti on of oi l and  natural gas  causes atmos pheri c 
emi ss i ons of carbon monoxi de ,  su l fur oxi des , n i trogen oxi des , carbon di oxi de ,  
hydrocarbons , parti cul ate matter , wate r ,  and other materi al s .  Addi ti onal 
impacts i ncl ude i ncreased s ol i d  waste d i s posal and i ncreased impacts from 
extracti ng , refi n i ng ,  process i ng ,  and transporti ng  the fuel . Th i s  i ncreased 
di rect fuel usage , from the proposed ,  di rect fi nanci n g ,  or L R I C  al ternati ves , 
i s  most s i gn i fi cant i n  popul ated  areas where ai r qual i ty probl ems exi st  such 
as Seattl e ,  Everett , Tacoma , and Vancouver i n  Wash i n gton , and Portl and and 
Eugene in  Oregon . Of these ci ti es , only Everett does not currently vi ol ate 
one or more amb i ent ai r qual i ty s tanda rds . 

The envi ronmental effects assoc i ated wi th the maj or 
renewabl e resources are summa rized i n  Tabl e 1 1 -1 2 .  Of thes e ,  di rect 
combusti on of wood for home heati ng has the most substanti al envi ronmental 
consequences . The Oregon Department of Energy fi nds that "burn i n g  wood for 
home heati ng  i s  the most rapi dly  growi ng  source of ai r pol l uti on i n  Oregon and 
the Pac i fi c  Northwes t" ( Hazen , 1 980 ) . For exampl e ,  i n  Medford, Oregon , 
emi ss i ons from wood used for home heati ng are the s ource of two-th i rds of the 
smal l er ,  more harmful smoke p arti cul ates . I n  the Portl and Metro Area , 
parti cul ate emi s s i ons from home wood burn i n g  have surpassed i ndustri al poi nt 
sources on the Pol l uti on I ndex . ( See Chapter I I L B . l . e .  ( l ) for further 
di scuss i on . ) 

General ly , the i n puts to conservati on i nvol ve mi n i n g  raw 
materi al ; man ufacturi ng  constructi on materi al s such  as metal s ,  gl ass and 
i nsu l ati on ; fabri cati ng  the fi n i shed products ; trans porti n g  to the poi nt of 
use ;  and i nstal l i ng .  These acti vi ti es affect l evel s of ai r and water 
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pol l utants and the potenti al ri sk for acc i dents . I n door ai r qual i ty i s  a 
concern associ ated wi th weatheri zati on of  homes , and i s  the subj ect of a 
separate BPA Envi ronmental document ( BPA , 1 9821 ) .  Many conservati on 
acti vi ti es are rel ati vely  l abor i ntens i ve and therefore have benefi ci al  
soci oeconomi c effects . 

Envi ronmental effects of cogenerati on are dependent on the 
spec i fi c  s i te ,  types of fuel used , and des i gn and operati on of the fac i l i ty .  
I n  general , cogenerati on tends to i ncrease envi ronmental effects i n  the 
immedi ate l ocal e of the faci l i ty .  The i ncreased fuel effi ci ency of 
cogenerati on from s imul taneous steam and el ectri ci ty producti on resul ts , 
however , i n  l ower net l evel s of pol l uti on on a regi onwi de scal e when compared 
wi th pol l uti on l evel s from a separate el ectri c  generati ng  pl ant.  
Envi ronmental i mpacts to ai r qual i ty at the l ocal l evel i nc l ude addi ti onal 
pa rti cul ate ai r emi s s i ons , carbon monoxi de , and other s ubstances dependi ng  on 
the fac i l i ty .  There may be a need , i n  some cases , to di vert water otherwi se  
ava i l abl e for  domesti c supply  or recreati on to  handl e waste from cogenerati on 
processes . I n  addi ti on , sol i d  wastes from some cogenerati on processes may be 
c l ass i fi ed as " hazardous waste . "  

L i ne 
No . Technol ogy 

1 .  Pass i ve Sol ar  
2 .  Acti ve Sol ar  

3.  Wi nd  
4 .  Wood Combusti on 

5 .  Geothermal 
6 .  Photovol tai cs 

TABLE I I - 1 2  
ENV I RONMENTAL EFFECTS OF MAJOR 
RENEWAB LE RESOURCE TECHNOLOGIES 

Envi ronmental  Effects a/  

i ndoor a i r  qual i ty ,  fi re control 
structu ral safety ,  occupati onal hazard 
( i nstal l ati on ) d i s posal of waste 
col l ector fl u i d 

7 .  Bi omas s Convers i on 

structural safety i n  h i gh wi nds 
hydrocarbon , carbon monoxi de , and 
parti cul ate emi ss i ons , fi re h azard 
noi s e ,  b ri ne , and effl uent di sposal 
occupati onal hazard ( i nstal l ati on ) 
l and use ,  soi l depl eti on , eros i on ,  a i r  
pol l uti on 

a/ Sources : Bossong , K . , 1 981 , II Hazards of Sol ar Energy , " The Energy 
Consume r ,  U . S . Department of Energy , Was h i n gton , D . C . , p p .  26-27 , 
January ;  Hayes , D . , 1 981 " Envi ronmental Benefi ts of A Sol ar  Worl d , " The 
Energy Consumer , U . S . Department of Energy , Wash i ngton , D . C . , p p .  2�, 
J anuary ; and U . S .  Department of Energy , U . S .  Department of State , 1 981 c ,  
New and Renewabl e Energy i n  the Uni ted States of Ameri c a , DOE/S-0006 
Washington , D . C. , June . 

Both el ectri c i ty and the di rect use foss i l fuel for s pace 
heati n9 produce a i r  pol l utants per uni t of heat. However , the l ocati on of the 
pol l utl on source and the abi l i ty to regul ate the l evel of pol l utants a re 
important factors i n  asses s i ng thei r impacts on the human envi ronment.  
El ectric  generati ng  pl ants , by the restri cti ons pl aced on thei r operati on , 
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des i gn ,  and s i t i n g ,  a re requi red to meet ai r qual i ty standards and "preventi on 
of s i gni fi cant deteri o rati on"  regul a ti ons .  Most are l oca ted away from l arge 
popul ati on centers . I n  th i s  res pect ,  a i r  qual i ty i mpacts on h umans of 
el ectri c generati ng pl ants may be l ess  tha n the i mpacts on humans of di rect 
appl i cati on of  fos s i l  fuel s o r  n umerous smal l combusti on p l ants . The l atter 
acti vi ti es are not as amenabl e to regul ati on , or use of technol ogi cal  means to 
l i mi t emi s s i on s ,  as they general l y  exi st i n  popul ated a reas wi th a i r  qual i ty 
probl ems ( Ch arl es Ri ver Assoc . , 1 978 ,  pp . 1 75-1 7 9 ;  Gordi an  Assoc . , 1 972 
and 1 974 ) .  

I n  terms of the agri cul tural sector ,  the reducti ons i n  
water use for i rri gati on under the proposed and LRI C  al ternati ves i n  
i rri gati on di scussed p revi ously i n  secti on I I . B . 3 . f . coul d resul t i n  
appreci abl e envi ronmental benefi ts .  Thes e envi ronmental benefi ts i nc l ude 
l ower l evel s of water w ith drawal s ,  reduced chemi cal  contami nati on due to 
i rri gati on runoff , and reduced stream s i l tati on . These effects coul d be 
s i gn i fi cant for parti cul a r  aquati c envi ronments . 

Land whi ch i s  not i rri gated or i s  removed from i rri gati on 
due to h i gh el ec tri c i ty pri ces , coul d be un farmed or be l imi ted to dry l and 
agri cul tural producti on or graz i n g .  The Publ i c  Heal th Servi ce has expressed 
concern that the expan s i on of i rri gati on proj ects has usual l y  been accompan i ed 
by proporti onate i ncreases i n  aquati c habi tats favorabl e for the producti on of 
undes i rabl e i nsects . Mosqui toes a re the most important of these i nsects . 
There i s  concern that i rri gated l a nd , when not farmed , coul d become a breedi ng  
ground for mosqui toes . However , most a reas proj ected to  be  removed from 
i rri gati on currently are s pri nk l er i rri gate d and i n  h i gh l i ft zones . 
Consequentl y ,  there woul d be no untended  channel s or  di tches that  mi ght become 
breedi ng  grounds . 

BPA does not foresee any s i gn i fi cant changes due to reven ue 
l evel al ternati ves in opera ti on of the hydro system. By the year 2000 ,  
approxi mately  1 . 3 mi l l i on fewer acre-feet of water a re proj ected to be 
requ i red for i rri gati on under the proposed al ternati ve than woul d be requi red 
under the base rate al terna ti ve . Approxi mately  54 percent of th i s  1 . 3 mi l l i on 
acre feet of water woul d return to the Col umb i a  and i ts tri butari es throu gh 
runoff and underground aqui fers ( Wh i ttl esey ,  1 982 ) .  The rema i nder woul d be 
l ost through evaporati on and conta i nment in  h arvested crops . The amount of 
th i s  l oss  woul d be l ess than one percen t of the average annual  fl ow of the 
C ol umb i a  Ri ver as  measured  at The Dal l es ,  Oregon . Addi ti onal reducti on i n  
water l oss - under the LRIC  al ternati ve a l so  woul d b e  negl i gi bl e  rel ati ve to 
total ri ver fl ows . Furthermore , water wi th drawal s for i rri gati on occur 
primari l y  dur i n g  the peri ods of  greatest r i ver fl ows . For these reasons , the 
potenti al  effect of the vari ous rate al ternati ves on the operati on of the 
Federal Col umb i a  Ri ver  Power System and the use of  the Col umbi a Ri ver and  i ts 
tri butari es woul d not be expecte d  to di ffer s i gni fi cantl y .  

C .  Rate Des i gn Al ternati ves and Thei r Impacts 

BPA i s  one of  a c l ass of  whol esal ers of el ectr i c  energy wh i ch does 
not di rectly s erve the general  consumi n g  publ i c ,  except for a few very l arge 
i ndustri al  consumers . Such regi onal  whol esal ers a re q u i te common outs i de the 
Uni ted States . Both Engl and and France are served by nati onal ly  owned 
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whol esal e power systems . The Canadi an  provi nce of Ontari o i s  served by a 
s imi l ar system . Al l these regi onal whol esal ers supply part o r  a l l of the 
power requi rements of l ocal di stri butors . 

The pri c i ng pol i cy of the regi onal whol esal er  i s  general l y  i n fl uenced 
much more strongl y by i ts budgetary requi rement , and l ess so  by the nature of 
end-users � demands , than a re the pri ce pol i c i es of l ocal  di str ibutors who a re 
i n  immedi ate contact wi th end users . Wi thi n regul a tory or l egal constra i nts , 
pri ces are set to recover an  annual revenue requi rement ;  but the regi onal 
whol esal er cannot i nfl uence the amount of s ervi ce demanded except to the 
extent that the l evel of the whol esal e rate structure l imi ts use .  As l ong  a s  
the l aw requ i res serv i c e  t o  al l who want servi ce a t  the admi n i stered and 
l egal ly approved pri ce , the whol esa l er  must  estimate the demand for power and 
then provi de i n  a dvance the capac i ty to serve i t. The whol esal er must then 
set the pri ce at a l evel so  that i t  can be reasonab ly  assured of enough 
revenue to recover al l the costs whi ch h ave been ob l i gated.  

Thi s  is  not  to  say that  whol esal e pri ces cannot i n fl uence the 
cons umpti on of el ectri c servi ce , but they can do so  only to the extent they 
i n fl uence the rate pol i ci es of  reta i l  di stributors . The whol esal e pri ces a re 
a c ost component whi c h  must be recovered by reta i l  di stri butors a n d ,  
therefore , a re refl ected i n  the reta i l  uti l i ty rates . However ,  there a re gaps 
i n  time and i n  c onsumer recogni ti on of cost changes due to whol esal e rate 
adj ustments wh i ch greatly dimi n i sh the sal es i mpact of whol esal e pri ce  chan ges 
as compared wi th changes i n  the reta i l  rates . Furthermore , the costs of l ocal  
subtransmi s s i on and di stri buti on systems may wei gh more i n  the fi nal retai l 
pri ci ng s truc ture than the costs of bul k energy supply ( BPA, 1 979b , p .  I V- 4 ) . 
I n  consequence , opportun i ti es to i n fl uence energy use a re much greate r  for 
ratemak i ng pol i cy at  the reta i l  than at the whol esal e l evel . 

A di scuss i on of  the vari ous revenue l evel s wh i ch BPA coul d seek to 
recover through i ts whol esal e power rates  was presented i n  Secti on I I . B . 1 . I n  
general , the h i gher the amount o f  revenue BPA s eeks t o  recover , the h i gher 
wi l l  be the rates requi red .  The dec i si on regardi ng  the amount of revenue to 
be recovered i s  the most s i gn i fi cant factor i n  determi n i ng the l evel a t  wh i c h  
BPA wi l l  establ i sh i ts whol esal e power rates for vari ous servi ces . Revenue 
over or  underco1 1 ec ti on i s  poss i b l e i n  a gi ven year or  seri es of years . 
Excess revenue woul d be used to ei ther offset deferred amorti zati on or ,  i n  the 
absence of a deferral , make advance amorti zati on p ayments . Revenue 
underco1 1 ecti on woul d produce a need  to i ncrease the amount of revenue 
col l ected from future ratepayers . Streamfl ow , temperatu re , power purchases , 
economi c condi ti ons and/or other factors that may affect a g i ven year 1 s  power 
suppl y/demand s i tuati on can  a ffect the bal ance between costs and revenue 
recovery .  

The revenue l evel requi red by BPA wi l l  affect the l evel o f  whol esal e 
rates and wi l l , i n  turn , be refl ected  i n  the l evel of retai l rates . Assumi ng 
the demand for el ectri ci ty by consumers i s  sens i ti ve to reta i l  pri ce , the need 
to construct and operate power generati on faci l i ti es coul d be affected by 
c hanges i n  whol esal e power rates . Thus , the envi ronmen tal  effects of 
construct i n g  and operati ng  power fac i l i ti es coul d be affected  by changes i n  
whol esal e power rates . The proposed and a l ternati ve revenue requi rements a re 
trans l ated i nto the physi cal  envi ronmental impacts assoc i ated  wi th the 
generati on of el ectri ci ty i n  Secti on I I . B . 3 .  
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A rate des i gn i s  a s truc tu re o f  pri ces for servi ces rendered to many 
types of  uses by several di fferenti ated cl asses of users . The pri ce of  any 
good or  servi ce functi ons as a constra i n t  upon i ts use . There i s ,  
accordi n gly , no such thi n g  as  a popul a r  pri c i ng scheme . From the poi nt of  
v i ew o f  the  user , any decrease in  pr ice is  good  and any i ncrease  bad .  From 
the poi nt of v i ew of the producer , the goal i s  to achi eve a perfect 
correl ati on between cos t and revenue . From the v i ewpo i n t  o f  publ i c  i n teres t ,  
the best pri ce i s  one whi ch fosters most effi c i ent u s e  o f  the phys i cal  and 
soci a l  env i ronments . 

Si nce rate des i gn impacts the di str i b uti on o f  the revenue burden 
across  customers , i t  may affect the demand  for and the use of  el ectri c i ty .  
Wh i l e  BPA has a n  i ndi cati on o f  what  the l evel o f  i ts whol esal e rates wi l l  mean 
i n  terms of average reta i l  cost to the end use consumer , that i s  not the case 
for the des i gn o f  the whol esa l e rates . Rate des i gn refl ects s peci fi c 
cri teri a .  I f  a whol esal e rate des i gn cri teri on i s  repeated a t  the reta i l  
l evel , then the whol es al e des i gn wi l l  have a di rect i mpact  o n  the e n d  use 
consume r .  However , the des i gn functi on at  the retai l l evel i s  the 
res pons i b i l i ty of the reta i l  uti l i ty .  Therefore , rel i abl e measu rement of a 
di rect impact of  whol esal e rate des i gn on the end use consumer i s  not pos s i bl e 
wi thout knowl edge of  how i t  wi l l  be refl ected i n  the rate des i gns of  each 
reta i l  uti l i ty .  BPA can , however , anal yze i ts whol esal e rate des i gns from the 
pers pecti ve of  how the des i gn al ters the l evel of  costs to be recovered from 
i ts whol esal e customer cl asses . Whi l e  the rate l evel , as di ctated  by the 
revenue requi rement ,  can be trans l ated i nto phys i ca l  and s oci oeconomi c 
envi ronmental impacts , the pri nci pal i mpacts of  rate desi gn are the 
soci oeconomi c i mpacts assoc i a ted  wi th s h i fti n g  costs between BPA � s  customer 
cl asses . Rate des i gn can al s o  i n fl uence the pri ce s i gnal s ent to customers on 
the soc i al cost of  provi di n g  an  extra u n i t  of  el ectri c i ty ,  and thus al l ow 
consumpti on dec i s i ons  that y i el d an e ffi c i ent al l ocation  of resources . 

The bas i c  rate des i gn obj ecti ves BPA pursues i n  des i gn i n g  i ts 
whol esal e power rates i ncl ude the fol l owi n g :  ( 1 ) ensuri ng  adequate revenue to 
meet i ts repayment obl i gati on ; ( 2 )  d i stri buti ng  the revenue requi rement i n  an 
equi tabl e manner among reci pi ents of  the s ervi ce accordi ng  to costs i ncurred 
and benefi ts rece i ve d ,  and ( 3 )  des i gn i n g  rates to encourage e ffi ci ent use of 
resources , i ncl u d i n g  the Federal C ol umb i a  Ri ver Power System ( FCRPS ) .  
Consi derati on i s  al so  g i ven to rate conti nu i ty ,  ease of  a dmi n i s trati on , 
revenue stab i l i ty ,  and ease of understandi n g .  

Tabl e 1 1 -1 3 presents a s ummary of  BPA � s  maj or rate des i gn el ements . 
The proposed revenue l evel ( see al s o  Secti on I I . B . ) s pec i fi es the total costs 
whi ch have to be recovered from BPA � s  cutomers . The cost i ncurrence i s  
i denti fi ed by s ervi ce cl ass and then i s  al l ocated to customer c l asses . Rate 
des i gn adj ustments are made and the rates are devel oped to recover al l ocated  
costs . Tabl e 1 1 - 1 3  l i sts the  des i gn el ements , the rate schedul es to  whi c h  
they apply ,  a n d  a descri pti on of  the el ement.  The tab l e al so  i denti fi es the 
obj ecti ve for whi ch the el ement was des i gned ( i nsure a dequate revenue l evel , 
revenue s tab i l i ty ,  or effi c i en t  operati on of  the Federal system ) .  
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Desi�n Elements 

1 .  Funct i o na li z a t ion 

2. Classification 

3 .  Seasonal D i f f erentiation 

�. A llocation 

5. Excess Revenue Adjus tment 

6. Revenue De f ic i ency Adjus tment 

7. Value of Reserves Adjustment 

8. Low Density Discount 

9 .  Surplus Firm Power Adjustment 

10. Equalization of Demand Adjustment 

lL Hanna Adjustment 

1 2 .  Modified Bi lling Dete rminants 

13. Customer Charge 

1 � .  Exchange Adjustment Clause 

15. Supply Sys tem Adj .  Clause 

1 6 .  Value of Reserves Credit 

17. Sustained Peaking Surcharge 

18. Diurnal Differentiation 

A l t e rnatives 

19. Low Yater Surcharge 

20. Transforma t i on charge 

2 1 .  Defe rral Adjustment Charge 

(Yl'-PLA-218Om) 

COSA 

x 

x 

x 

TABLE I I - 13 
RA TE  DEVELOPKENT SUMlIARY 

Rate Schedule Impact Design D�8crlption 
D�s.1gn Objt:CtlVt;! 

Revenue Op�ratlun 
PF IP IH CF CE NR SP SE NF EB RP Lc;:v�l Stablllty uf SYstem 

x X X X X X 

x 

x X X X X X X X X 

X X X X X X X X 

X x X X Ix X 

X X 

X 

X 

X X X 

X X 

X X 

X 

X X X 

x X X 

x 

X 

X 

x X 

X 

X 

X X X X X X X  

X 

1. Assigns costs to system functions 
of generation and transmission. 

2. D1 videa functionalized Cllsts between 
capac! ty and energy. 

3. A higher rate charge fl.lr peak u9agt! 
months of the year. 

�. Assigns functionalized, clas81.fied 
a::1 seasonally d i f f erenticd costs 
to customer c l a s s e s .  

5 .  Credits revenues 1n exceSs of 

allocated costs. 

6 .  Allocates revenue def1c1encl.es 
caused by fixl:'d contract rates which 
cannot be adjusted to coVer cos t s .  

x 

x 

x 

x 

7 .  Allocates revenue defic1enc1es caused 'I 
by cred1ting DS1 ' s  f u r  re8lr1ct1r.m r1ght s .  

8 .  Applies discount a n d  allocates resulting X 
revenue deficiency. 

9 .  Allocation o f  revenue defl.ciency. 

10. Demand charges are equalized under 
prOVision uf Reg10nal Act . 

x 

11.  Allocates revenue de f i ciency from Hanna rate X 
relief to all other custome r s .  

1 2 .  Modification to compensate BPA for costs 
incurred in being ready to serve 
computed requirements custome r s .  

1 3 .  A charge based o n  operating demand t o  
share risk o f  DS1 curtailm�nt. 

l� . Automatl.cally adjusts f o r  d i f f e rences 
between forecast and actual averagl! 
cost of exchange resources. 

15. Automatically adjustB for changes 
in total Cust o f  Supply System 
Plants 1, 2 ,  and 3 .  

1 6 .  Partially compensates DS! I S f o r  
BPA 1 S restriction r1ghts. 

1 7  .. Additional charge to encourage 
9-hour l1mit for taking capacl.ty. 

X 1 8 .  A higher rate charge during peak 
usage hours of the day .. 

1 9 .  Addi tional charge tu cover cost 
increases due to pOr.>r water condl.tl.on s .  

20. Charge f o r  deliveries a t  1r.>wer voltage;: 

21. Adjust for large revenue underruns 0r 
cost overruns during rate perl od .  
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The remai nder of  th i s  s ecti on fi rst presents a b r i ef summa ry o f  
each of the proposed rate des i gn el ements and  a descri pti on of  the expected 
envi ronmenta l impacts . An expl anati on of  the anal yses undertaken to determi ne 
the envi ronmental effects of  each rate des i gn el ement and rel ated al ternati ves 
i s  conta i ned i n  Secti on I V . I .  Secondl y ,  the expected  environmental i mpacts of  
the proposed  rate schedul es are  analyzed.  The  exi sti ng and proposed rate 
s chedu l es a re conta i ned i n  Appendi ces A a n d  B .  The th i rd part di scusses the 
maj or  rate al ternati ves . 

1 .  Impact o f  Ra te Des i gn El ements 

C hanges i n  rate des i gn el ements a ffec t  whol esal e power rates 
by i ncreas i ng or decreas i ng the costs to be recovered by an overa l l rate to a 
customer group .  There a re a n umber of ways a customer/consumer can res pond to 
the i ncrease i n  whol esal e power rates : ( 1 ) a l ternati ve sources of purchase 
power can be sought ( swi tch power s u ppl i ers ) ;  ( 2 )  a l ternati ve sources of 
generati on can be sought ( fuel swi tc h i ng , cogenerati on , cons ervati on ) ;  
( 3 )  consumpti on can  be reduced  ( turn down hea t ,  l ay off empl oyees , reduce 
acres i rri gated , reduce i ndustr i a l output ) ;  and ( 4 ) power costs can be passed 
through to other consumers ( h i gher reta i l  rates , h i gher product pri ces ) .  The 
overa l l effect is a dec rease i n  the demand for power.  

Conversel y ,  there a re a number of  ways a customer/consumer c an 
res pond to the decreas e i n  whol esal e power rates : ( 1 ) the amount of power 
purchased from BPA may be i ncreas ed ;  ( 2 )  a l ternati ve sources of  generati on 
wi l l  not be sought ( l ess  conservati on , fuel swi tch i ng ,  and cogenera ti on ) ;  
( 3 )  consumpt i on can  be i ncreased ( res i denti a l  use  i ncreased ,  i ncreased  
i rri gated acreage , i ncreased i ndustri a l  output , h i gher empl oyment l evel s ) ;  and 
( 4 )  power cost sav i n gs can  be passed through to other consumers ( l ower reta i l  
rates , l ower product pri ces ) .  The overa l l effect i s  a n  i ncreas e i n  the demand 
for power.  

The  envi ronmental i mpacts associ ated  wi th these customer/ 
consumers reacti ons can  be  phys i cal  and/or s oc i oeconomi c .  P hys i cal  impac ts 
occu r  when there a re changes , e i ther negati ve or p os i ti ve ,  on the qua l i ty of 
a i r ,  water , or  l and.  For exampl e ,  i f  a consumer dec reases h i s  consumpti on of 
el ectri c i ty by burn i n g  wood for heat , there woul d be a negati ve change i n  a i r  
qual i ty .  

Soci oeconomi c i mpacts occur when there a re changes , negati ve 
or  pos i ti ve ,  i n  the human envi ronment. I f  the consumer reacti on to h i gher 
power rates is to di smi ss  empl oyees , there wi l l  be a l oss  of  i ncome i n  a 
commun i ty .  One consequence o f  thi s  l oss  i s  a reducti on  o f  the tax base 
supporti ng  school s ,  roa ds , and other es senti al  servi ces . Al l other bus i nesses 
i n  the communi ty wi l l  be impacted .  Peopl e may beg i n  to move i n  searc h  of 
other empl oyment ,  di s rupti ng commun i ty cohes i on .  P roperty val ues may fa l l . 
Atti tude and val ue systems may change . Pol i ti cal  bases may s h i ft .  

BPA � s  reac ti on t o  the cus tomer/consumer res pons e al so  h a s  
envi ronmental impl i cati ons . The respons e t o  h i gher rates i s  a dec rease i n  the 
demand  for power. In the l ong  term th i s  means that BPA wi l l  need fewer new 
generati on  res ources c onstructe d  and  operated. Therefore , the attendant 
adverse physi ca l  envi ronmental i mpacts on  l and , a i r ,  and water qual i ty wi l l  be 
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avoi ded .  Al s o ,  i n  the l ong  term , because the costs associ ated wi th the new 
generati on resources wi l l  be avoi ded ,  the c osts to be recovered from future 
ratepayers wi l l  be l ower , i mplyi n g  p os i ti ve futu re s oc i oeconomi c i mpacts . 

The customer/consumer response to l ower rate s  i s  an i ncrease 
i n  the demand  for power.  In the l on g  term th i s  means that BPA wi l l  need 
addi ti onal generati on resources constructe d  and operate d ,  wi th attendant 
adverse physi cal envi ronmental i mpacts on l an d ,  a i r ,  and water qual i ty .  Al s o ,  
i n  the l ong term , thi s  wi l l  i nc rease the costs to be recovere d from future 
ratepaye rs , implyi ng negati ve future soci oeconomi c i mpacts . 

a .  Functi onal i zati on 

The COSA s tep  of functi onal i zati on has the obj ecti ve of 
the ass i gnment of costs to the power system functi ons of generati on , 
transmi s s i on , and meteri ng  and b i l l i n g .  The proposed methodol ogy resu l ts i n  
$2 . 3  bi l l i on bei ng  functi onal i zed to generati on and  $0 . 5  bi l l i on to 
transmi s s i on for OY 1 985 (year end i n g  June 30 , 1 985 ) .  Al l meteri ng and 
b i l l i ng costs have been functi onal i zed  to tranmi ss i on .  Al ternati ve methods of 
functi onal i zi n g certai n c osts , such as  conservati on or  exchange costs , woul d 
have only a smal l effect on the amou nt of revenue to be recovered from 
whol esal e power rates ( as opposed to transmi s s i on rates ) .  

b .  C l ass i fi cati on 

C l assi f i cati on d i v i des the functi onal i zed  costs between 
capac i ty and energy . BPA cl ass i fi es costs based on the pri nci pl e  of cost 
causati on . Total  costs ( generati on and transmi s s i on ) to be recovered from 
whol esal e power rates are cl ass i f i ed 47  percent to capac i ty and 53 percent to 
energy .  

The method for c l ass i fy i n g  costs to capac i ty a n d  energy 
affects the di s tri buti on of costs assi gned to the vari ous customer cl asses and 
the amount of costs withi n each cl ass to be recovered i n  the form of energy 
charges or capac i ty ( demand ) charges . The l evel s of cost al l ocati ons to each 
cl ass and proporti ons of those costs whi ch are i denti fi ed  as energy- or 
capaci ty-rel ated can have i mpl i cati ons for the envi ronment. 

Tab l e  1 1 -1 4 con trasts the l evel s of  capac i ty ,  energy ,  and 
total costs assi gned to BPA � S vari ous customer groups under  four  al ternati ve 
cl ass i fi cati on methodol ogi es . These i ncl ude the costs assi gned  i n  BPA l s 
i n i ti a l proposal , under a Fi xed/Vari abl e  approach , LR1 C c l ass i fi cati on of 
exchange res ource costs , and  LRIC  cl assi fi cati on of  al l costs . Capaci ty costs 
i nc l ude assi gned transmi s s i on costs , whi ch were cl ass i fi e d  1 00 percent to 
capac i ty i n  BPA l s  i n i ti a l propos al and for each of the al ternati ves . 

The total s i n  Tabl e 1 1 - 1 4  refl ect esti mated assi gnment of 
costs whi ch woul d resul t from a Cost of Serv i ce Analys i s  ( COSA ) , and wh i ch 
woul d undergo further adj ustments i n  the rate desi gn stage of the ratesetting  
process pri or to  devel opment of actual rates to  each customer c l ass . However ,  
the resu l ts presented  i n  Tabl e 1 1 - 1 4  d o  provi de a bas i s  for eval uati ng the 
manner i n  wh i c h  a l ternati ve c l assi fi cati on methods woul d change each customer 
c l a sses l costs and the assoc i ated  envi ronmental effects of those changes . 
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(1 ) Fi xed/Vari abl e Al ternative 

The Fi xed/Va ri abl e al ternative , wh i ch woul d c l assi fy 
90 percent of al l generati on costs to capaci ty ,  woul d resul t i n  rel ati vel y 
h i gher power costs to those customers who only purchase c apac i ty from SPA and  
those customer who typi cal l y  ma i nta i n  l ow l oa d  factors (ra ti o of average 
demand  to peak demand) . For i nstance , al l oca ted  costs to Fi rm Capac i ty 
customers for O Y  1 985 woul d be $ 1 3 9  mi l l i on under the Fi xe d/Vari abl e 
a l ternati ve , compared to $68 mi l l i on i n  the i n i ti al proposal . Conversel y ,  the 
I ndustri al  F irm customers , who are compri sed  of SPA � s  OSI c ustomers and who 
cons ume at h i gh- l oad  factors , woul d be a l l ocated  rel atively fewer costs under 
the Fi xed/Vari abl e al ternative , approximatel y $41 7  mi l l i on c ompare d  to 
$457 mi l l i on i n  the i n i ti al p roposa l . P ri ori ty Fi rm c ustomers , whose l oa ds 
cons i st of a mi x of consumers , i nc l u d i ng res i denti al  consumers who tend to 
mai nta i n  l ow l oad  factors and  h i gh l oad  factor i ndustri al  cons umers , woul d be 
al l ocated $1 , 760 mi l l i on under thi s a l ternative compared  to $1 ,874 mi l l i on i n  
the i n i ti a l proposal . 

The Fi xed/Vari abl e cl ass i fi cati on a l ternati ve 
assi gns a s i gn i fi ca ntl y l arger proporti on of  costs to capac i ty for the 
Pri ori ty Fi rm ,  I ndus tri al  Fi rm ,  and  Surpl us Fi rm customers rel ati ve to the 
i n i ti al proposal , assum i n g  no rate des i gn a dj ustments . These h i gher capaci ty 
costs woul d ul tima tely transl ate i n to h i gher demand charges per k i l owatt , 
whi l e  per k i 1 0watthour charges for energy woul d be much l ower .  The OSI 
customers and , to the extent that these pri ce s i gnal s a re passed th rough by 
reta i l  uti l i ti es purchas i n g  Pri ori ty Fi rm or Su rpl us Fi rm power , h i gh l oad  
factor cus tomers of retai l uti l i ti es woul d benefi t as  a resul t of l ower energy 
charges . Thi s woul d have the s hort- run effect of encouragi n g  i nc reased 
i ndustri a l  producti on , i nc reased empl oyment , and greater i ncome l evel s i n  
areas affected by i ndustry .  Correspondi ng  i ncreases i n  l evel s of ai r and 
water pol l uti on and in  effects to the terres tri a l envi ronment woul d be 
expected to resul t .  

Some l ow l oa d  factor consumers of reta i l  uti l i ti es 
woul d be affected.  To the extent that reta i l  uti l i ti es pass on the i r  
i ncreased costs o f  whol esal e capac i ty th rough i ncreased customer charges 
and/or demand  charges , the res i denti a l  cons umers woul d abs orb hi gher fi xed 
charges for bas i c  el ectri c i ty servi ce . Th i s  woul d resu l t i n  h i gher month ly 
bi l l s  to many res i denti al  users , and  may i mpose  a hardsh i p on the el derl y and 
other consumers on l ow fi xed i ncomes whose total energy usage may be l ow ,  but 
for whom conti nued basi c el ectri c servi ce may be most cri ti cal  for heal th or 
other reasons . 

Other i mpacts woul d ar ise  from the fact that a 
Fi xed/Vari abl e approach does not a dequatel y refl ect cost causati on of SPA t s 
hydro and therma l pl a nt m i x  and  base1 0ad thermal p l ant a ddi ti ons which  SPA 
woul d need to meet energy l oa d  growth . Whol esal e rates resu l ti ng  from a 
Fi xed/Vari abl e c l assi fi cati on approach woul d be rel ati vel y more capaci ty 
i ntens i ve ,  s i gnal l i ng  consumers that energy i s  rel ati vely c heap . Whi l e  th i s  
may be a n  i ncenti ve for consumers to i ncrease  the i r  l oa d  factor i n  order to 
avoi d i ncurri ng a porti on of the hi gher c apac i ty charges , i t  woul d consti tute 
a di s i ncentive for consumers to c onserve energy .  I n  the l on g  run ,  SPA woul d 
need to add base1 0ad thermal generati on at an  earl i er date , resul t ing  i n  
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i ncreases to BPA � s  revenue requi rement , h i gher whol esal e rates , and l ocal i ze d  
effects to ai r ,  wate r ,  and l and a s  a resul t o f  constructi on and operati on of 
the new basel oad pl ants . 

( 2 )  LR IC  Cl as s i fi cati on of Exchange Costs 

The di s tri buti on of total costs among customer 
groups as a resul t of cl ass i fyi ng  exchange resource costs u s i n g  percentages 
devel oped i n  the i n i ti al TDLRI C Analysi s ( 83 percent to energy ,  1 7  percent to 
capaci ty )  was not substanti al ly  di fferent from the correspondi ng  c ost  
di stri buti ons devel oped for  the  i n i ti al proposa l . As Tabl e 1 1 -1 4 i nd icates , 
h owever , the costs a l l ocated  to Fi rm C apac i ty customers i s  approxi mately 
$8 mi l l i on l ess  under thi s  a l ternati ve whi l e  the cos ts a l l ocated to the New 
Resources c l ass i s  $4 mi l l i on greater . Al s o ,  the proporti on of total costs 
accounted for by energy cos ts for the Pri ori ty Fi rm ,  I ndustr i al Fi rm , and  
Surpl us Fi rm cl asses is  greater rel ati ve to  the i n i ti a l  proposal . To the 
exten t that these cos ts u l tima tel y res ul t i n  more energy-i ntens i ve rates to 
consumers , h i gh l oa d  factor customers such  as the DS I � s  and i ndustri al 
customers of reta i l  uti l i ti es woul d be s omewha t  more l i kely to cutback or shut  
down thei r opera ti ons to  avoi d i ncurri n g  costs for a ddi ti onal amounts of 
energy usage . Therefore , th i s  a l ternati ve coul d resul t i n  some l oss of j obs 
and i ncome to the communi ti es i n  whi c h  the affected i ndustri es are l ocated .  
H owever , an  decreased i n dustr i a l operati on woul d res ul t i n  i mprovements to  the 
phys i cal  env i ronment , due to decreased a i r  emi ss i ons and water pol l uti on . 

Res i denti a l  consumers of reta i l  uti l i ti es wh i ch pass 
through the i ncreased empha s i s  on  energy charges , on the other hand,  may 
benef i t  from l ower customer or demand charges . Addi ti ona l l y ,  energy 
cons ervati on steps woul d become more attracti ve to al l consumers , due to the 
exi stence of h i gher charges associ a ted wi th i ncrementa l  energy usage . 

The energy costs associ ated  wi th thi s  al ternati ve 
woul d be l i kel y to s l ow energy l oad  growth , and  may resul t i n  thermal p l ant 
a ddi ti ons at  a s l ower pace than u nder BPA � s  i n i ti a l  proposa l . However , the 
l evel capaci ty costs under th i s  a l ternati ve woul d do l es s  to encourage l oad  
management among consumers to  hol d down peak  usage of el ectri ci ty .  Therefore , 
BPA may be requi red to i ns ta l l comb usti on tu rb i ne peak i ng uni ts a t  an earl i er 
date for the purpose of provi d i n g  capab i l i ty for meeti n g  i ncremental peak 
l oads . Operati on of these  uni ts woul d i ncrease noi se  l evel s and  a i r pol l uti on 
l evel s i n  thei r immedi ate areas . ( Envi ronmental effects of comb usti on 
turb i nes a re di scussed i n  deta i l  i n  Secti on I V . H . 6 . ) 

( 3 )  LRIC  Cl ass i fi cati on of Al l Costs 

The fi nal c l ass i fi ca ti on a l ternati ve assumes 
cl ass i fi ca ti on of al l generati on costs us i n g  LRIC  percentages devel oped i n  
BPA� s i n i ti al TDLRIC  Ana lys i s . Based o n  TDLR IC  res ul ts , 83 percent o f  a l l 
hydro , thermal , and  exchange costs were cl ass i fi ed to energy under thi s  
al ternati ve . The rema i n i ng 1 7  percent were cl ass i fi ed to capaci ty .  As 
Tab l e 1 1 - 1 4  shows , thi s al ternati ve woul d resul t i n  rel ati vel y more cos ts 
ass i gned to Pri ori ty Fi rm , I ndu str i al Fi rm, New Resources , and Surp l us Fi rm 
Customers i n  compari son to al l other a l ternati ves . Convers ely , Fi rm Capaci ty 
customers woul d be a l l ocated s i gn i fi cantly  fewer costs under th i s  a l ternati ve . 
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Pr i o r ity 

F i rm 

I nd ust r i a l  

F i rm I I  

F i rm 

Capel: I ty  
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Resou n:: e 

Surp I us 

F i rm 

Nonf l rm 

Energy 

Tota l 

Adj usted 
Rates 

Tota l  
Costs 

Capel: Ity 

I n lt l a  I 

Proposa l 

748 

205 

68 

83 

5 

I ,  1 1 0 

1 , 335 

F Ix ed l  
Var i ab le 

1 , 60 1  

37 7 

1 39 

1 59 

5 

2, 280 

2, 6 1 2 

TABLE 1 1 - 1 4  

COST ALLOCAT I ONS BY CU STOMER CLASS FOR 

BPA I N I T I AL PROPOSAL AND ALTERNAT I VES, OY  1 985 
( M i l l i ons of Do l l ar s )  

Energy Tat a I 
LR IC- LR IC- LR I C- LR IC- LR IC-

Exc hange A l l I n lt l a  I F lx ed l  Exc hang e A l l I n lt I a l  F lx ed l  Exc hang e 
Cost s cost s Proposa l Var i ab le  Cost s Cost s Proposa l Var I ab I e  Cost s 

663 5 1 0  I ,  1 25 1 58 1 , 20 1  1 , 389 1 , 874 1 , 760 1 , 863 

1 37 1 35 25 1 40 336 338 457 4 1 7  472 

60 47 68 1 39 60 

1 0  2 1 4  1 4  1 0  2 1 4  

56 55 1 07 1 7  1 42 1 43 1 9 1  1 74 1 97 

5 5 5 5 5 

92 1 752 1 , 495 2 1 8 1 , 692 1 , 883 2, 605 2, 498 2, 6 1 2  

I ,  1 38  946 1 , 505 228 1 , 702 1 , 893 2, 840 2, 840 2, 840 

Sou n:: e :  BPA COSA and Rate Des i g n  Computer Prog ram Outp ut ,  Aug ust 1 983;  and BPA, W ho l esa l e  Power Rate Des ig n Studt 
(WPRD S )  Doc ument at l on, I n it i a l  Proposa l ,  Apr i l 1 983. Nate : Tota l s may not add e< el: t ly due to round i ng .  

I I Does not I n:: I ude va I ue of reserves c red It . 

LR IC-

A l l 
Cost s 

1 , 899 

473 

47 

1 4  

1 98 

5 

2, 635 

2, 840 



Amon g a l l a l ternati ves , the LR IC  cl ass i fi cati on of 
al l generati on costs ass i gns the h i ghest proporti on of costs to energy for the 
P ri ori ty Fi rm, I ndustri a l  Fi rm ,  and Su rpl us Fi rm cl as ses . Whol esal e rates 
resul ti ng from thi s  al ternati ve woul d be characteri zed by h i gher per 
k i l owatthour costs for energy and l ower charges per k i l owatt of demand  than 
any of the other al ternati ves . 

Impacts under th i s  a l ternati ve woul d be s i mi l ar i n  
nature to the LRI C  cl assi fi cati on of exchange costs . Howeve r ,  these impacts 
woul d be even more extens i ve under th i s  al ternati ve . There woul d be an even 
greater l i kel i hood of cutbacks or shut  downs by i ndustry i n  response to h i gher 
energy pri ces . Therefore , even greater soci oeconomi c i mpacts , such as l oss  of 
j obs and i ncomes , woul d be anti c i pated.  Pos i ti ve physi ca l  impacts to the 
envi ronment ,  s uch as l ower l evel s of  a i r  and water pol l uti on woul d al so  be 
expected.  

Res i denti a l  customers woul d poss i b l y  benefi t from 
l ower customer charges at  the reta i l  l evel . They woul d al so  be more l i kely to 
take  energy conservati on s teps to avoi d payi n g  the h i gher expected energy 
costs . 

Thi s  cl ass i fi cati on a l ternati ve woul d present the 
l east  i ncenti ve among al l al ternati ves for l oad  management , due to pri c i ng 
s i gnal s whi ch woul d convey l ow costs of capac i ty to consumers rel ati ve to th e 
i n i ti al proposal . Whi l e  energy consumpti on woul d l i kely be l ess  than under 
the i n i ti a l proposal , due to c utbacks i n  i ndustr i al consumpti on and greater 
l evel s of energy conservati on amon g al l consumers , there woul d be l ess  
i ncenti ve for consumers to  hol d down peak deman ds . Therefore , earl i er 
a ddi ti ons of combusti on turbi nes woul d l i ke l y  be necessary .  Basel oad thermal 
pl ant a ddi ti ons probably woul d not be needed as s oon . Rel ati ve to BPA � s  
i ni ti al proposal , thi s woul d consti tute a shi ft of i mpacts to the physi cal 
envi ronmen t ,  such as  noi se  and ai r pol l uti on , from a reas i n  wh ich  basel oad 
thermal pl ants woul d have been operated to l ocati ons i n  whi ch comb usti on 
turbi nes are i nsta l l ed and  operated.  

c .  Seasonal  and Di urnal D i fferenti ati on 

Seasonal and di urnal di fferenti ati on a re methods to send 
pri ce s i gnal s whi ch reduce peak l oa d  duri ng  BPA � s  peak peri ods and i ncrease 
l oad  i n  off-peak hours . I n  the Paci fi c  Northwest th i s  woul d resul t i n  the 
reducti on of peak i ng operati ons at  hydroel ectri c proj ects . Fl uctuati ons i n  
water l evel woul d b e  reduced.  Th i s  woul d al so  reduce water temperature 
fl uctuati on i n  the reservo i rs .  Si nce much aquati c nesti n g  and s pawn i ng 
acti v i ty i s  general ly  sen s i ti ve to both water l evel and  temperature , 
envi ronmental condi ti ons woul d be i mproved.  By improv i n g  sys tem l oad  factor , 
time-di fferenti a ti on i mproves sys tem operati on , therefore , i t  can reduce the 
need for future constructi on and operati on of addi ti onal faci l i ti es wi th 
atten dant envi ronmental impacts . 

d .  Excess Revenue Adj ustment  

The excess revenue a dj ustment determi nes a n d  a l l ocates 
revenue that  BPA wi l l  col l ect  from certai n c l a sses of servi ce tha t  is i n  
exces s of al l ocated costs . One of the prima ry sources of exces s reven ue i s  
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the NF-83 Non fi rm Energy rate . Other  sources of  excess  revenues are the DSI  
top q uarti l e  sal es , the C apac i ty/Energy Exchange ,  the IS-83 I nterti e South 
rate , and the ET-83 Energy Transmi s s i on rate . Al l ocati on of excess revenue 
( $290 , 1 84 , 000 ) resul ts i n  a l ower i n g  of fi rm power rates , therefore mi ti gati ng 
soci oeconomi c effects . 

e .  Revenue Defi c i ency Adj ustment 

An adj us tment for reven ue defi c i enci es i s  neces s a ry 
because rates for some s ervi ces ( such  as  Canadi an Storage Power Exchange 
( CSPE ) and C apac i ty/Energy Exchange ) a re s et by contract and have not been 
changed .  Si nce the costs al l ocated  to CSPE servi ces exceed the associ ated 
revenue , BPA woul d experi ence a revenue def i c i ency i f  the di fference between 
the cost of provi di ng these s ervi ces and the revenue recei ved was not 
col l ected.  BPA al l ocates th i s  revenue def i c i ency ( $78 , 999 , 000 ) among 
customers s erved wi th FBS resources . The a l l ocati on resul ts i n  rai s i ng the 
rates of these customers . 

f .  Low Den s i ty Di s count Adj ustment 

The a dj ustment  for the Low Dens i ty Di scount ( LDD ) ,  
offered to el i g ib l e uti l i ti es pursuant to secti on 7 ( d ) ( 1 ) of the Reg i onal Ac t ,  
affects onl y  the Pr iority Fi rm rate . Qual i fyi ng uti l i ti es rece i ve a th ree , 
fi ve , or seven percent di scount on thei r Pri ori ty Fi rm Power purchases . The 
di scount resul ts i n  l oweri n g  th e ra te to qual i fyi ng  uti l i ti es .  If th i s  
whol esal e rate di scount i s  passed on to the retai l consumers , there wi l l  be 0 
decrease i n  the costs to be recovered from reta i l  rates , therefore , mi ti gati n g  
the soci oeconomi c impacts assoc i ated  wi th i ncreas i ng power ra tes for the 
consumers of uti l i ti es wi th l ow den s i ty systems . However ,  s i nce the cost of  
the di scount is  al l ocated to  al l Pri ori ty Fi rm customers , nonqual i fy i n g  
uti l i ti es l  rates are h i gher .  

g .  Val ue of Reserves Adj ustment  

The DS I � s  provi de reserves for  the Federal system . 
Al though s ervi ce to the l ower three q uarti l es of DS I s ervi ce i s  cons i dered 
IIfi rmll , BPA reta i ns certa i n  restri cti on ri gh ts .  The con di ti ons under wh i ch 
the DSI  l oad  can be restri cted are contractual l y  speci f ied .  BPA credi ts the 
DS I � s  for the val ue of reserves they provi de by i ncl udi n g  a credi t i n  the 
I ndustri al  Fi rm Power rate . The resul ta nt revenue defi c i ency i s  al l ocated to 
al l fi rm cl asses of  servi ce .  H avi ng  the reserves l owers the costs to other 
customer cl asses as  the avai l ab i l i ty of the reserves precl udes BPA from havi ng 
to acqui re that amount of  resource . BPA p asses on th i s  cost-savi ng  to the 
other customer cl asses . There are al so  pos i ti ve phys i cal  envi ronmental 
benefi ts , as measured by the avo i dance of  constructi on and o perati on of 
generati on fac i l i ti es ,  made poss i b l e by the DSI reserves . 

The i mpact o f  the c red i t  wh i ch l owers the DS I ra te may be  
a h i gher l evel of  i ndustri a l  pro ducti on . Thi s may have pos i ti ve soci oeconomi c 
empl oyment benefi ts i n  the regi on . The i mpact of the al l ocation of  the 

' 

revenue defi c i ency ( $41 , 940 , 00 0 )  i s  mi n i mi zed by s preadi ng the defi ci ency over 
al l BPA � s  fi rm customers . 
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I n  th i s  document ,  the a l ternati ve ways o f  deci di n g  the 
l evel of the c re di t al l resul t i n  a h i gher val ue of  rese rves .  Bri efly , these 
al ternati ves i ncl ude al l ow i n g  a reserve c redi t for conservati on a cti vi ti es , 
cal cul ating  the val ue to o ther customers of  hav i n g  the DS I � s  provi de the 
reserves , and a l l owi n g  the DSI � s  the ful l amount of the val ue rather  than 
shari ng  the s av i n gs wi th BPA. The resul t of  any of  these a l ternatives woul d 
be to give the DSI � s  more c redi t ,  thereby l oweri ng  thei r rate . However ,  the 
i nc rease i n  revenue defi c i ency , whi l e  sti l l a l l ocated  over a l arge bas e ,  coul d 
have s i gn i fi cant soci economi c i mpacts by rai s i n g  the other rates  for fi rm 
power.  

h .  Adj ustment for Surpl us Fi rm Power Revenue Defi ci ency 

Another a dj ustment to the al l ocated costs i s  the revenue 
defi ci ency assoc i ated  wi th Surpl us Fi rm Power.  BPA is  proj ected  to have 
730 megawatts o f  uni formed Surpl us Fi rm Power i n  the test year.  For 
rate-mak i ng purposes i t  i s  assumed that 335 megawatts wi l l  be sol d at  the 
ful l y  a l l ocated  cost of Surpl us  Fi rm Power and  the rema i ni n g  395 megawatts 
wi l l  be sol d at l ess  than i ts ful l y  a l l ocate d  cost.  The resul tant revenue 
defi c i ency ( $47 ,41 2 , 000 ) is divi ded i nto component pa rts and a l l ocated  to fi rm 
cl asses of  servi ce.  The revenue defi ci ency associ ated wi th exchange resources 
is al l ocated  to the DS I l s  and the remai n i ng revenue defi ci ency is a l l ocated  to 
a l l other fi rm cl asses of s ervi ce .  

I n  the  i n i ti a l proposal , BPA assumed that  the  hydrosystem 
woul d be operated  so that the projected  surpl us was 1 eve1 i ze d  ( un i formed ) over 
the cri ti cal  per iod .  Th i s  resu l ts i n  l ess  FBS hydrogenerati on i n  the fi rst 
yea r  tha n  i n  l ater years . The effects of uni formi ng  the s u rpl us i ncl ude a 
l ower I ndustr i al Fi rm Power rate due to fewer unrecovered surpl us fi rm power 
costs , and a h i gher Pri ori ty Fi rm Power rate due to i nc reased exchange costs , 
bei n g  al l ocated to the cl ass  and  h i gher FBS un i t  costs . Convers el y ,  i f  BPA 
chose not to assume a un i form s u rpl us , the FBS woul d be l arger and the s i z e  of 
BPA l s  fi rm surpl us woul d be i n creased rel a ti ve to the i n i ti al p roposa l . The 
P ri ori ty Fi rm and Fi rm Capac i ty cl asses woul d be al l oca te d  fewer costs , due to 
l ower uni t costs of FBS resources . Howeve r ,  the DSI � s  maj ori ty share of the 
power costs assoc i a ted  wi th i ncreased s u rpl us fi rm power revenue defi c i encies  
woul d res ul t in  a net i ncrease of  costs a l l oca ted  to  th i s  cl ass . There fore , 
the DS I l s woul d face h i g her  rate l evel s rel a ti ve to the i n i ti al proposal . A 
h i gher DS I rate coul d e ffect l ower operati ng  l evel s i n  peri ods of depressed 
product demand ,  wi th negative short term soci oeconomi c impacts . These i mpacts 
woul d i nc l ude dec reased empl oyment and  smal l er tax bases wi th i n  the regi on . 
There woul d a l so  be pos i ti ve phYS i ca l  impac ts to a i r  and  water qual i ty 
associ a te d  wi th decreased DSI p l ant operati ons . 

i .  Hanna Adj ustment 

Secti on 7 ( d ) (2 )  of the Regi onal Act provi des for a 
s pec i al rate cons i dera ti on for whi ch  Hanna Ni ckel Smel ti ng Company i s  
el i gi bl e . The revenue defi c i ency caused by the Hanna Adj ustment  ($1 , 900 , 000 ) 
i s  a l l ocated to other f i rm power c l asses  of s ervi ce . The s peci al reduced rate 
( IH-83 ) may a l l ow Hanna to resume operati on a n d ,  therefore , have a pos i ti ve 
empl oyment benefi t of approxima tel y 500 j obs i n  the regi on .  The a l l ocati on of 
the revenue defi ci ency i s  over a broa d enough base so  as to have mi n i mal 
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s oc i econ omi c i mpacts on the other customers . There are negati ve physi cal  
impacts on ai r and water qual i ty assoc i ated wi th the operati on of the smel ter 
as  a resul t of th i s  rate a dj ustment .  

j .  Revenue Stabi l i ty Measures 

Seven of the des i gn el ements have as an  obj ecti ve revenue 
stab i l i ty ( equal i za ti on of demand , b i l l i ng determi nants of computed 
requi rements customers , DSI customer charge , exchange a dj ustment c l aus e ,  
supply system a dj ustment cl aus e ,  a n d  deferral a dj u s tment cl ause ) .  The des i gn 
features a re to mi n imi ze the di fferences between forecast  and actual  
revenues . They are al so  i mporta nt in  assur i n g  that  an a dequate revenue l evel 
i s  recovered from rates . The envi ronmenta l  i mpact assoc i ated wi th these 
desi gn el ements i s  that the costs associ a ted wi th the rate peri od  wi l l  be 
recovered from that rate peri od .  Fa i l ure to do so woul d mean that future 
ratepayers coul d be al l ocated  the burden of the revenue underrecovery .  

( 1 ) Adj ustment for Equal i zati on o f  Demand 

Equal i zati on of demand equal i zes the P ri ori ty Fi rm 
and Fi rm C apaci ty demand charges . The res ul tant equal i zed  demand charges are 
a s s i gned to the New Resources and Surpl us Fi rm Power rates . Thi s  d iscourages 
customers from swi tch i n g  between these rate schedul es and therefore i mproves 
revenue stabi l i ty .  

( 2 )  Bi l l i ng Fac tors for Computed Demand 

The b i l l i n g  fac tors for computed requi remen ts 
customers have been modi f i e d  to enhance revenue stab i l i ty .  Changi ng  the 
bi l l i n g  factors to refl ect BPA l s  obl i gati on to provi de a gi ven l evel of  
servi ce wi 1 1  compensate BPA for i ncurred costs . Thi  s wi 1 1  mi  ti  gate BPA � s 
probl em of revenue underrecovery due to di s pl acement  of fi rm power purchases . 
Thi s rate desi gn change wi l l  encourage computed requi rements customers to take 
the fi rm power for whi ch they h ave asked BPA to pl an . The tota l power costs 
of these customers wi l l  i ncrease as i t  wi l l  no  l onger be as advantageous to 
repl ace fi rm power purchases wi th , for exampl e ,  thei r own nonfi rm energy .  As 
other customers woul d have been assessed the revenue underrecovery caused by 
the computed requi rements customers , th i s  des i gn feature wi l l  more fai rly  
di s tri bute costs . 

( 3 )  DSI Customer Charge 

A customer charge i s  propos ed i n  th i s  rate fi l i n g  
for the DSI rate ( I P-83 ) . As wi th computed requi rements customers , BPA has 
experi enced s i gn i fi cant underrecovery of revenues from th i s  customer c l ass . 
Thi s  c harge i s  based on operati ng  demand and  i s  set s o  as  to i nsure recovery 
of a porti on of the DSI revenues , but  l eave a maj or porti on to vary wi th 
usage . Thi s rate des i gn e l ement becomes a IIfi xed costll to the DS I ,� s .  As l ong  
as  they operate a t  a suffi ci ent l evel to absorb the  charge , BPA revenue 
stabi l i ty wi l l  be enhance d .  Al s o ,  s i nce wi th the customer charge fewer 
revenues woul d need to be col l ecte d  from demand  and  energy charges , those 
DS I l s  who operate duri ng the rate peri od woul d h ave l ower i ncremental  
el ectri c i ty costs . However ,  i f  s ome DS I � s  only foresee a l ow l evel of 
operati on duri ng  the rate peri od , they may see the customer charge as  bei ng 
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too hi gh to j usti fy operati ng  at  any l evel an d termi nate the i r contract wi th 
BPA. Th i s  coul d l eave BPA wi th unsol d power. Nonoperati n g  i n dustri al  pl ants 
woul d have a dverse soci oeconomi c e ffects by reduc i n g  regi onal empl oyment 
l evel s and pos i ti ve phys i ca l  effects by l ower i n g  the l evel s of  attendant a i r  
and water pol l utants . 

( 4 )  Automati c Adj us tment C l auses 

An automati c adj us tment c l ause a l l ows rates to 
a dj ust  i n  response to changes i n  the actual costs of maj or expens e i tems over 
whi ch a uti l i ty has l i ttl e control . The automati c natu re of the adj us tment 
c l ause a l l ows for i ncreases or decreases in  rates , and thus a c l oser tracki ng 
of costs , wi thout the del ay and expense of formal rate heari n gs . Two 
automati c adj ustment c l auses for the purpose of revenue stab i l i ty are i nc l uded 
i n  the p roposed rates : the Exchange Adj ustment C l ause and the Supply System 
Adj ustment C l ause.  

( a ) Exchange Adj ustment C l ause 

The Exchange Adjustment C l ause i s  i n  the form 
of a rebate or  surcharge i f  the actual average cost of sel ected exchange 
resou rces duri ng  the rate peri od di ffers from the forecast.  The adj ustment i s  
based on the avera ge cost o f  exchan ge resources acqu i red  by BPA from the fi ve 
nondeemi n g  I OU � s  who repres ent 63 . 2  percent of the tota l  exchange cost and  
95 . 5  percent of the net  exchange cost .  

( b ) Su ppl y System Adj ustment C l ause 

The Supply System Adj ustment C l ause acti vates 
i f  the actual  OY 1 984 Supply System net fundi ng requ i rement for pl ants 1 ,  2,  
and 3 di ffers from the O Y  1 984 cost proj ected i n  the revenue requi rement and 
i f  the OY  1 985 annual budget for pl ants 1 ,  2,  and  3 di ffers from the OY  1 985 
cost proj ected i n  the revenue requ i rement. The adj us tment may only be 
tri ggered once . 

k .  Susta i ned Peak i n g  Surcha rge 

The Susta i ned Peak i n g  Surcha rge i s  an a ddi t ional  charge 
( $ 0 . 043 per k i l owatt ) to di scourage customers from tak i ng fi rm capaci ty for 
more than 9 conti nuous hours . The need for th i s  s urcharge i s  based on the 
concl us i on that mak i ng  capaci ty ava i l ab l e  for more than 9 conti nuous hours 
wou l d adversely a ffect the system � s  ab i l i ty to meet peak demand.  P roposed  
al ternati ves to  l enghten the  time peri od coul d affect effi c i ent opera ti on of 
the Federal system and requi re a ddi ti onal peak i ng faci l i ti es be b ui l t  and 
operated.  Thi s woul d i ncrease the costs to be recovered from rates . There 
woul d al so  be phys i ca l  envi ronmenta l  i mpacts on a i r  and  water qual i ty 
associ ated wi th the constructi on and operati on of addi ti onal peak i n g  
faci l i ti es . 

2 .  I n i ti a l P ropos a l  and P roposed Ra te Schedu l es 

BPA t s  exi s ti ng  and proposed "Whol esal e Power Rate Schedul es 
and General Rate Schedul e P rovi s i ons " are i ncl uded  i n  Appendi x A and B .  There 
are 1 1  proposed rate s chedul es pl us a Ma rketi ng  Ra te for Hanford Extens i on 
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Energy .  The  proposed rate s chedu l es a re des i gnated  by l etters wh i c h  represent 
the c l ass of servi ce  to whi ch they a re appl i ed and by numbers whi ch represent 
the year of the rate fi l i n g .  A s ummary descri pti on of thes e  rate schedu l es 
appears i n  Tabl e 1 1 -1 5 . 

The rate schedu l es present the s ervi ces for sal e ,  the 
condi ti ons of the i r  sal e ,  and the appl i cabl e charges . They a re a compos i te of 
the di fferent rate des i gn el ements . The previ ous secti on des cribed the 
potenti al  envi ronmental effects of the i ndi vi dual rate des i gn el ements . 
Tabl e 1 1 -1 6  presents a s ummary of  the p roj ected env i ronmental i mpacts of 
impl ementi ng  the proposed rates . As such , the tabl e represents an  assessment 
of how the proposed comb i nati on of rate des i gn el ements m i ght i mpact the 
envi ronment. 

A compari s on of  the current and proposed rates for the maj or 
rate cl asses i s  presented  i n  Tab l e 1 1 -1 7 . Changes i n  mi l l s  per k i l l owatthour 
and percent changes i n  rate l evel s a re i nc l u de d  i n  the tabl e .  

3 .  Maj or Rate Al ternati ves 

There a re a n umber of maj or a l ternati ves to the 1 983 propos ed 
whol esal e power rates . These i nc l ude three addi ti onal rate desi gn 
al ternati ves ( Low Water Surcharge , Trans formati on Charge , and  a Deferral 
Adj ustment Charge ) .  I n  a ddi ti on , a spec i a l i rri gati on rate coul d be offere d.  
The  Non fi rm Energy rate coul d be  structured di fferentl y .  Spec i al rates c oul d 
be devel oped to offer non f i rm servi ce and the Pri ori ty Fi rm rate coul d be 
ti ered. 

a .  Ra te Des i gn Al ternati ves 

The Low Wa ter Su rcharge woul d be an a ddi ti onal charge to 
be appl � ed conti ngent upon a system condi ti on ,  such as  fai l ure to refi l l  a 
reserVOl r .  Thi s surcharge coul d be a ppl i ed to  FBS users o r ,  al ternati vel y ,  to 
al l f i rm power customers . Such a surc hage woul d reduce the cost of 
constructi ng  and  operati n g  the system for hydrol ogi c events wi th a l ow 
probab i l i ty of occurrence . The overal l system costs that woul d need recovery 
from FBS ( or ,  a l ternati vel y ,  fi rm power )  users woul d be reduce d ,  as  wel l as  
system a dverse envi ronmental  i mpacts . When an  event occ urred whi ch  woul d 
tri gger the surcharge , the cost of the system fai l ure woul d be s hared.  

I n  the 1 974 whol esal e power rates , BPA assessed a 
trans formati on charge on Pri ori ty Fi rm and  customers recei v i n g  servi ce from 
BPA at  vol tages l ess  than  1 50 kV .  The charge was abol i shed i n  the 1 979  
whol esal e power rates because BPA found that  there i s  very l i ttl e correl ati on 
between h i gher cost and l ower vol tage . Locati on , s i ze ,  reserve capac i ty ,  
chronol ogi cal  date of i n i ti al serv i c e ,  a n d  vol tage  a l l h ave s ome i mpact on 
costs . I t  woul d be i n equi tabl e to i sol a te and  devel op a separate charge for 
only one of these cost i ndi cators . BPA a l so s ta ted  i n  i ts 1 983 I n i ti a l  
P roposal tha t  the i ssue regardi n g  provi s i on o f  customer servi ce faci l i ti es i s 
best handl ed  th rough a un i form customer serv i ce pol i cy .  I n  a ddi ti on , th i s  
addi ti onal  c harge woul d el i mi nate many of the economi c benefi ts of the LDD , 
Excha n ge Transmi s s i on C redi t Agreetment , and  Res i den ti a l  Exchange . 
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T A B L E ] - 1 5 
P R O P O S E D  W H O L E S A L E P O W E R  

PR I ORJTY FJRM RATE 

Av a i l ab l e  f or purchase o f  f i rm p o wer to serve 

l o ads of pub l i c  agenc i e s  as we l l  a s  r e s i de n t i a l  

e x change l o ads o f  i nv e stor-owned u t i l i t i e s  

- NfI'-13 

w i th i n  the Pac i f i c  Northwest Reg i on _ E8-13 

INDUSTRJAL POWER RATE 

Ava i l ab l e  to e x i st i ng d i rec t-ser v i c e  i n d u s tr i a l  

cust omers f o r  c o n t r a c t  purchase 

SPECJ A� JNDUSTRJAL RATE 

A v a i l a b l e  f or the Hanna N i cke l Sme l t i n g  

Comp a n y ' s  c o n t r a c t  p urchase o f  a spec i a l  

c l as s  o f  i nd u s t r i a l  p ower 

FJRM C�AC JTY RATE 

A v a i l a b l e  f or the contract purchase o f  f i rm 

c a p a c i t y  w i t h o u t  energy on a c o n t r a c t  demand 

b a s i s  

EMERG[HCY C�AC JTY RATE 

Ava i l a b l e  f or the purchase of capac i t y  when 

an emer g e n c y  e x i s t s  on the purchaser ' s  

s y s te m  or when t h e  p u r c haser requests to 

d i sp l ac e  h i gher c o s t  f i rm c a p ac i t y  r e s o u r c e s  

and B P A  has c ap a c i t y a v a i l ab l e  

- AP-13 

• ""-13 

• SP-13 

- 1!-13 

RA T E  S C H E D U L E S  

NONf JRM ENERGY RATE 

Ava i l a b l e  for the contract purchase o f  non f i rm 

ener g y  to be used a n y where 

[HERGY eROKER RATE 

App l i es t o  both s a l es and purchases of n on f i rm 

p o wer among part i c i p a n t s  i n  the Western S y s t ems 

Coord i n a t i ng Counc i l  En ergy Broker System 

between whom a gr eements f or energy transm i s s i on 

h a ve b e e n  transacted 

RESERYE POW[A AATI: 

Ava i l a b l e  f or purchase of f i rm p ower t o  mee t  a 

pur chaser ' s  unan t i c i pa te d  l oad growth as 

p r o v i de d  under contract, or power f o r  wh i ch BPA 

deter m i ne s  no other rate schedu l e  i s  app l i ca b l e  

NEW RESOURCE FJRM POWER RATE 

A v a i l ab l e  t o  those i nv e s t or-owned u t i l i t i e s 

under n e t  requ i r ements c o n t r a c t s  f or t h e  

contract p u r c h a s e  o f  f i r m  p o wer t o  b e  used 

w i t h i n  t h e  Pa c i f i c Nor thwest Re g i on 

SUAPLUS ,J .... POWER RATE 

A v a i l ab l e  f or the c on t r a c t  purchase o f  surp l u s  

f orm p ower t o  b e  used f or r e s a l e  anywhere o r  

d i r e c t  consump t i on 

SURPLUS 'JRM ENERGY RATE 

Ava i l a b l e  f or the c o n t r ac t  pur chase of s ur p l us 

f i r m  energy t o  be used f or r e s a l e  a n y where or 

d i r e c t  consumpt i o n  except u n der 7 (1 )  
c o n t r a c t e d  rates 



L i n e  
N o .  

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

TABLE I I - 1 6 

PROJ ECTED ENV I RONMENTAL IMPACTS 
OF  IMPLEMENTATION OF PROPOSED RATES 

Rate 
Schedul e 

Pri ori ty Fi rm Power 
( PF-83 ) 

I ndustri al  Fi rm 
Power ( IP-83 ) 

Spe c i a l  I ndustri al  
Power ( IH-83 ) 

Fi rm C apaci ty 
( CF-83 )  

Emergency C apac i ty 
( CE -83 ) 

New Resource Fi rm 
Power ( NR-83 ) 

P rojected Envi ronmental 
Impacts of Impl ementati on 

Potenti a l  pos i ti ve physi cal  i mpacts due to 
poss i b l e decreased need for constructi on of 
addi ti onal peak i n g capab i l i ty ( due to ti me 
di fferenti a ti on of rates ) .  P romotes effi 
c i ent use of FCRPS . Pos i ti ve economi c 
benefi t to i rri ga tors from a ddi ti on of May 
to summer capaci ty season . Proposed 
a l tera ti on of b i l l i ng determi nants of 
computed requi rements customers woul d 
improve BPA revenue stabi l i ty and the 
equ i tabl e recovery of  costs of res ources 
reserved to serve these cus tomers . 

Reserves provi ded through contrac t 
res tr i c ti on ri ghts mi n imi ze need to 
construct and operate a ddi ti onal generati ng 
resources . Impac ts to DS I � s , wh i c h  a re 
subj ect to economi c condi ti ons , i ncl ude a 
potenti al  for short-run negati ve i mpacts to 
DS I empl oyment l evel s ,  i n dustri al  output and 
financi a l  status , and  short-run p os i ti ve 
i mpacts to the phys i cal  envi ronment 
corres pondi ng to curta i l ment l evel s .  

Pos i ti ve impacts on H anna empl oyment l evel s 
wi thout s i gn i fi cant  economi c i mpact to other 
ratepayers . Nega ti ve phys i ca l  envi ronmental 
i mpacts assoc i ated  wi th i ncreased 
i ndustri cal  producti on . 

Encoura ges  e ffi ci ent  use of FCRPS ; m i n imi zes 
future need for constructi on of addi ti onal 
peak i n g  faci l i ti es .  

No s i gn i fi cant envi ronmental i mpact.  

No s i gn i fi ca nt i mpact expec ted ,  due to sma l l 
amount of  sal es anti c i pated  under thi s  rate 
schedu l e .  
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L i ne 
No . 

7 .  

8 .  

9 .  

1 0 .  

1 1 .  

1 2 .  

Ra te 
Schedu l e  

Surpl us Fi rm Power 
( SP-83 ) 

Surpl us Fi rm Energy 
( SE-83 ) 

Non fi rm Energy 
( NF-83 ) 

Energy Brok er 
( EB-83 ) 

Reserve Power 
( RP-83 ) 

Ma rketi n g  Rate for 
Han ford Extens i on 
E nergy 

TABLE 1 1 -1 6 ,  Cont.  

Proj ected Envi ronmental 
Impacts of Impl ementati on 

Potenti al  for pos i ti ve physi cal  i mpacts by 
encouragi ng  del ayed constructi on and/or 
reduce d  operati on of  a l ternati ve resources 
by customers . Reduces amount of hydro 
res ources s pi l l ed .  I ncreases total BPA 
revenue , thereby enabl i n g  BPA to s prea d 
c osts over a greater sal es vol ume and h ol d 
rates down . 

No s i gn i fi cant impact anti c i pated as no 
sal es are forecast under th i s  rate schedul e .  

Pos i ti ve phys i ca l  i mpacts due to i ncenti ve to 
di s pl ace h i gh c ost  thermal resources . 
I nc reases total BPA revenue , thereby 
a l l owi n g  BPA to s prea d costs over more sal es 
and hol d down rates . Reduces amount of 
hydro res ources s p i l l ed .  

I ncreases total  BPA revenue , thereby 
mi n imi zi ng other rates . Reduces amount of 
hydro resources s pi l l ed .  Pos i ti ve phys i cal  
impacts due to i ncenti ve to di s pl ace h i gh  
cost therma l resources . 

No s i gn i fi cant impac t ,  due to smal l amount of 
sa l es anti c i pated under thi s  rate schedul e .  

( P roposed payment provi s i ons refl ect 
c onti nuati on of  present contractual 
arrangements , prec l udi ng  any changes i n  
payment provi s i ons or changes  i n  
envi ronmental consequences . )  
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TAB LE I I - 1 7 
WHOLESALE RATE SCHEDULE 

AVERAGE RATES BY CLASS OF SERV I C E  
( mi 1 1  s/kWh ) 

C l ass Current P roposed Change Change 
Rates Rates a/ mi l l s/kWh Percent 

( a )  (b) ( c ) ( d )  

P ri ori ty Fi rm 1 8 . 0  22 . 8  4 . S  26 . 7  

I ndustri al  Fi rm b/ 2 6 . 7  27 . 8  1 . 2 4 . 9  
Reserves C redit ( 2 . 2 ) ( 2 .  1 ) 

New Resources 2 9 . 5  29 . 9  0 . 4  1 . 4 

Su rpl us  Fi rm 32 . 2  30 . 4  ( 1 . 8 )  ( 5 . 6 ) 

Nonfi rm 
Standard 1 8 . 2  20 . 8  2 . 6  1 4 . 3  
Spi 1 1  9 . 0  1 3 .0  4 . 0  4 4 . 4  

a l  Rates for Rate Peri od B ,  J u l y  1 ,  1 984 through J une 30 , 1 985 . 
b/ Pri or to the subtracti on of the C redi t for the Val ue of Reserves . 
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A Deferral Adj ustment C l ause woul d act as  a sa fety net to 
guard agai nst l arge revenue underruns or cost overruns occurri ng dur i n g  the 
rate peri od.  The actual  l evel of deferral woul d be compared to the forecast 
l evel . I f  the actua l l evel exceeded the forecast by a gi ven threshol d ,  a 
surcharge for capaci ty and  energy woul d be appl i ed to a l l power rates except 
the surpl us rates . Thi s woul d protect SPA from revenue underruns whi ch woul d 
otherwi se  need to be col l ecte d  from future ratepayers . 

b .  Speci al I rri gati on Rate 

SPA ' s  i n i ti a l proposal  i nc l uded changes i n  the PF-83 rate 
that benefi t i rri gators . Fi rst , the summer capac i ty season was redefi ned to 
i ncl ude May , resul ti ng i n  a l ow s ummer demand charge duri n g  a greater porti on 
of the i rri gati on seas o n .  Second ,  SPA ass i gned no energy costs to the month 
of May . Th i s  resul ted i n  a l ower percent of energy costs to summer months 
compared to the seasonal di fferenti ati on method used for current rates . 

One al ternati ve to the proposed  charges i n  the PF-83 rate 
i s  to offer a s pec i al rate equal to the Pri ori ty Fi rm energy rate wi th no  
demand charge . I n  return for el imi nati on of  the  demand charge , SPA woul d 
reserve the ri ght to i nterrupt servi ce  to i rri gators for up to four hours i n  
order to meet peakl oads duri ng  regi onal  capaci ty s hortages . Compl i ance amon g 
i rri gators wi th i nterrupti ons woul d be vol untary .  

Under  th i s  proposal , i rri gators woul d benefi t from not 
i ncurr i n g  demand charges , i n  a ddi ti on to enj oy i n g  the l ower energy costs 
resu l ti ng from SPA ' s  proposed treatment of  May energy c osts . Th i s  woul d 
probabl y  resul t i n  h i gher l evel s of  i rri gati on per acre and more acreage under 
i rri gati on than under SPA � s  i n i ti a l proposal . However ,  i n  the absence of  a 
demand charge , i rri gators may not have an i ncenti ve to consume el ectri c i ty 
duri ng  off-peak hours , and may account for a ddi ti onal  l oa d  duri ng  SPA ' s  peak 
hours . I n  a ddi ti on ,  the i nterrupti b i l i ty provi s i ons may not be adequate to 
provi de s i gn i fi cant benefi ts to the regi on . Fi rst ,  SPA may need to i nterrupt 
servi ce al most i nstantaneously due to a forced outage of  one or more 
generati n g  uni ts .  Noti ce of several hours to i nterrupt i rri gati on l oa ds may 
not be practi cal . Second , s i nce  compl i ance by i rri gators woul d be vol untary ,  
there i s  no assurance of  necessary addi ti onal  capac i ty to SPA to mai nta i n  
servi ce to other fi rm customers . Furthermore , the l oa d/res ource bal ance for 
the rate test  yea r  shows that SPA does not requ i re the reserves that the 
i rri gators woul d provi de . 

A vari a ti on of the al ternati ve woul d provi de for 
i nsta ntaneous i nterrupti on of s erv i c e ,  i f  neces s ary ,  to i rri gators for up to 
4 hours . I n terrupti on woul d occur under regi onal  capac i ty s hortages a n d  al l 
forced outages . A sma l l demand charge woul d be i nc l u ded  to refl ect capac i ty 
costs duri ng  peak hours and to encoura ge power consumpti on duri ng  off-peak 
hours . A "val ue of reserves " cre di t coul d be appl i e d  s i mi l ar to that  proposed 
for the DSI rate under SPA ' s  I P-83 rate schedul e .  Th i s  a l ternati ve woul d 
resul t i n  a ddi ti onal guaranteed capac i ty reserves to SPA.  To the extent that 
i rri gators can s h i ft thei r l oads to off-peak peri o ds , they coul d avoi d 
i ncurr i ng demand  charges and  al s o  l essen the ri sk of i nterrupti on wi thout 
noti ce . The reserves provi ded to the regi on under th i s  a l ternati ve woul d 
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enabl e BPA to avoi d fi ndi ng  al ternati ve s ources of capac i ty to serve other 
cus tomers dur i n g  peak peri ods . The costs of thi s val ue of reserves credi t 
woul d be recovered throu gh an i ncrease i n  the P ri ori ty Fi rm rate . 

Another al ternati ve benefi t to i rri gators woul d be to 
ensure that for a t  l east 5 years there woul d be no capac i ty charge for the 
off-peak hours contai ned i n  the PF-83 rate . BPA woul d guarantee that 
i rri gati on l oads woul d have at  l east 9 hours per day duri ng  wh i ch no demand 
charge woul d be assessed.  Reta i l  uti l i ti es wi th i rri gati on l oads coul d not 
a pply a capac i ty charge duri n g  BPA � s  9-hour off-peak serv i ce to that  l oa d .  
The effects of th i s  rate woul d be t o  encourage off-peak el ectri c i ty consump
tion , whi l e  mak i ng  i rri gati on of a gri cul tural crops more cost-effect ive .  To 
the extent that  i rri gators shi ft thei r l oads to off-peak peri ods , BPA l s  
capac i ty requi rements woul d be reduced .  The l ong  term guarantee features of  
thi s  rate offer greater potenti al  for l ong  term pl ann i n g  and i nvestment by 
i rri gators . 

There are a number of i mpacts associ ated wi th any 
a l ternati ve , i ncl udi ng those di scussed above , whi ch provi de for l ower un i t  
costs to i rri gators . Lower energy cos ts to i rri gators may res ul t i n  l ess  
i ncenti ve to  conserve than i f  the i r  retai l uti l i ti es were charged the ful l 
PF-83 rate to serve thei r l oads . However , th i s  effect woul d be parti al l y  
offset because the rates charged noni rri gati on l oads woul d b e  i ncreased to 
recover costs associ ated wi th a speci al  i rr i ga ti on rate . Certai n features , 
such as a l ong  term guarantee , may encourage i nvestment i n  more effi c i ent 
i rri gati on equ i pment wh i ch woul d otherwi se not be cost-effecti ve under 
standard pri ori ty fi rm s ervi ce .  Lower uni t costs al so  provi de the potenti al  
for i ncreased farm i ncomes . 

On the other hand ,  l ower rates to i rri gators c oul d 
encourage i ncreases i n  regi onal producti on of some farm commodi ties  whi ch are 
al ready i n  surpl us and for wh i c h  the Federal government i s  targeti n g  taxpayer 
dol l ars to reduce . Al s o ,  at i ssue i n  setti ng  a s pec i al i rri gat ion rate i s  
whether i t  i s  appropri ate for BPA to s i n gl e  out a s peci al i n terest  group and 
provi de rate rel i ef for that group unl ess s uch  rel i ef has  been ma ndate d i n  the 
Regi onal Ac t or unl es s that group can , i n  retu rn , provi de tangi b l e system 
benefi ts .  The res erves that coul d be provi ded  h ave l i ttl e val ue to the system 
i n  the cu rrent surpl us power s i tuati on . It  i s  true that the i rri gators , as  a 
consumer cl ass , do exh i bi t  c haracteri sti cs whi ch are favorabl e to the BPA 
sys tem . However ,  BPA l s proposed rates al ready refl ect the l ower system costs 
associ ated wi th the summer peri od and wi th the f ish  ope rati on peri od.  

c .  Al ternati ve Structure o f  the Nonfi rm Energy Rate 

The proposed Non fi rm Energy rate ( NF-83 ) contai ns rates 
wh i ch are appl i cabl e under vary i n g  operati n g  and marketi ng  condi ti ons . These 
component rates are ( 1 ) the Standard  rate wh i ch a ppl i es when the FCRPS 
hydroel ectri c pl ants are nei ther s pi l l i ng nor forecasted to s pi l l  due to an 
exces s  of energy above ava i l abl e ma rkets ; ( 2 )  the Spi l l  rate wh i ch i s  i n  
effect when one or more FCRPS hydroel ectri c pl ants are s pi l l i n g  or forecasted  
to  s pi l l due  to  an excess o f  energy ab ove avai l abl e markets ; ( 3 )  the 
D i s pl acement rate , a s hare-the-s avi ngs rate equal to one-hal f of the sum of 
the purchaser � s  decremental savi ngs of not generat- i ng or  acq u i r i n g  power 
from al ternati ve resources and BPA l s  i ncremental  cost of suppl y i n g  the energy , 

I I -54 



whi ch wi l l  apply to sal es of nonfi rm energy when excess energy exi sts on the 
FCRPS above avai l abl e markets ; a n d  ( 4 )  an I ncremental rate to be appl i ed to 
sal es of power produced or  purchased concurrentl y wi th nonfi rm sal es . 

The excess revenue from the s al es of  nonfi rm energy a re 
c redi ted to FBS , New Resources , and  certa i n  transmi s s i on costs , thereby 
reduci n g  costs to be recovered from fi rm power rates . Therefore , any i nc rease 
i n  revenue from nonfi rm sal es  wi l l  l i kel y decrease the rates to consumers . 
Most  of  BPA 1 s  export sal es to the Southwest a re ma de under  the NF rate . 

It  i s  al l eged that the exi st ing  rate structure has 
encouraged customers to wai t  to make the i r  energy purchases unti l BPA i s  
forced to spi l l water . An envi ronmental impact a s  a resul t o f  the del ay of 
purchase unti l BPA has  spi l l  energy for sal e i s  that customers operate the i r  
own generati on fac i l i ti es for l onger peri ods rather than di s pl a c i n g  thei r 
power wi th purchases from BPA .  As  most of  the di s pl aceabl e generati on i s  
foss i l fuel ed , the envi ronmenta l effects assoc i ated wi th the operati on of 
these pl ants i s  i ncreased . Pres umably , the del ay i n  maki n g  purchases has a 
downward effect on retai l rates wi th soci oeconomi c ben efi ts for Sou thwest 
cons umers ( see a l so secti on I I . B . ) .  

An al ternati ve to the proposed rate structure i s  to 
el imi nate the Spi l l  rate . BPA analys i s  ( see secti on I V . I . 2 . 0 . ) shows that 
el imi nati on of  the Spi l l rate woul d i ncrease overal l revenue from nonfi rm 
energy sal es a nd reduce much of the revenue i n stabi l i ty caused by sal es 
unpredi ctabi l i ty .  Customers oppos i n g  el imi nati on of  the Spi l l  rate cl a i m  that 
BPA 1 s  revenue woul d decl i ne due to i ncreased  competi ti on from other uti l i ti es 
for nonfi rm sal es . I n  a ddi ti on , el imi nati on of  the Spi l l Rate coul d resul t i n  
a decrease i n  di s pl acement of l ow-cost thermal resources i f  suffi ci ent 
l ow-cost nonfi rm energy i s  not made avai l abl e .  Th i s  coul d resul t i n  a greater 
amount of water s pi l l ed .  Al so , i ncreased pol l uti on l evel s correspondi ng to  
i ncreased operati on of coal and nucl ear generati ng  pl ants woul d res ul t .  

Another a l ternati ve to the proposed rate structure woul d 
i nvol ve del ayi n g  i mpl ementati on of  the Spi l l  rate , wh i l e  i ncl udi n g  a 
di spl acement rate whi ch fac i l i tates di spl acement of both coal and nucl ear 
generati on when nonfi rm energy i s  ava i l abl e .  Th i s  a l ternati ve rate structure 
woul d feature enough fl exi b i l i ty to al l ow d i s pl acement of l ow-cost thermal 
resources th rough sal es under the Di s pl acement rate and sal es of  nonfi rm 
energy at the Standard rate . The Spi l l  rate woul d be ava i l ab l e  when i ts 
i mpl ementati on woul d resul t i n  more di s pl acement of thermal resources or  i n  
greater revenue l evel s to BPA. 

Thi s al ternati ve woul d l i kely resul t i n  at l ea st as  much 
d i s pl acement of l arge thermal resources as woul d the proposed Nonfi rm Energy 
rate , resu l ti ng i n  no more , and possi bly l ess , of an  i mpact to ai r and water 
pol l u ti on l evel s from operation  of thermal pl ants i n  the Paci fi c Northwest and 
the Pac i fi c  Southwest.  The man ner i n  whi ch ei ther the Standard rate or  the 
Spi l l rate woul d be impl emented for other nonfi rm sal es woul d max i mi ze BPA � s  
revenues wi thout resul ti ng i n  s i gn i fi cantl y  greater amounts o f  water bei n g  
spi l l ed .  Si nce thi s  rate structure woul d encou rage di spl acement of thermal 
resources i n  both the Paci fi c  Northwest and Paci fi c Southwest , i t  woul d 
enhance i ncenti ves of P ac i f i c  Southwest uti l i ti es to i n i t iate further I nterti e 
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expans i on .  Such an  expans i on woul d i ncrease the capab i l i ty for i nterre g i onal  
capac i ty and  energy trans acti ons ,  wi th addi ti onal atten dant envi ronment 
benefi ts of thes e transacti ons  ( see Secti on  I I . B . ) .  

Another  NF-83 i s sue perta i ns to the proposed  D i s pl acement 
rate . Th i s  rate , whi ch  i s  l ower than the Spi l l rate , has the obj ecti ve of 
di s pl aci ng the g reatest possi b l e amount of  thermal generati on . I t  i s  assumed 
that most of the d i s pl aced thermal at  the Di s pl acement rate wi l l  be i n  the 
Paci fi c Northwest due to the capaci ty constra i nt of  the Southwest I nterti e .  
Thi s rate i s  seen as generati ng  a ddi ti onal revenue by encou rag ing  more sal es 
when excess energy exi s ts . Accordi ngly  there a re both pos i ti ve p hysi cal  and 
soci oeconomi c benefi ts associ ate d  wi th thi s  rate . 

The Standard  rate carri es a l -day guarantee o f  del i very of 
one-ha l f of the energy BPA offers for sal e .  C al i forn i a  parti es argue that  a 
mul ti pl e -day guarantee woul d i nc rease the val ue and the uti l i ty of the energy 
to the Sou thwest customers . One-day del i very does not a ppear to be  suffi ci ent 
to al l ow economi c shut down of fos s i l  fuel p l ants because of  s ta rt-up  time and  
costs . If  del i very coul d be guaranteed for l onger times , there coul d be  
pos i ti ve phys i ca l  envi ronmen ta l i mpacts associ ated wi th the  nonoperati on of  
Southwest foss i l fuel generati on pl ants . However , BPA has  operati onal 
di ffi cul ti es wi th schedul i n g  del i very of nonfi rm for a ddi ti onal days . 

d .  Nonf i rm Servi ce  to  I ndus tri es 

BPA i s  s eek i ng 
energy .  One potenti a l  use of the 
l oads of BPA ' s  uti l i ty customers . 
the DS I ' s .  

to expand i ts Northwest market for nonfi rm 
energy i s  to serve al ternate fuel i ndustri al 

A second use i s  to offer  non fi rm energy to 

Al ternate Fuel I ndustr i al Loads . BPA i s  currently 
propos i ng nonfi rm ( i nterruptibl e )  s ervi ce to area i n dustri es  whi ch are 
presen tl y relyi n g  parti al ly  or total ly on al ternate fuel s .  As proposed ,  th i s  
nonfi rm s ervi ce i s  ma de ava i l abl e to l oads o f  over 2 average megawatts under 
the provi s i ons of the NF-83 rate schedul e .  Th i s  offer i n g  of nonfi rm energy 
coul d resul t i n  devel opment of new l oa ds that have been previ ous ly  powered 
exc l usi ve ly  by a l ternate fuel s .  I n  a ddi ti on , the avai l ab i l i ty of nonfi rm 
servi ce may attract i ndustri al  consumers whose fi rm l oa ds have been l ost  to 
al ternate fuel s ,  or who have shut  down a l together when avai l ab i l i ty of  cheap 
al ternate fuel s or market for i ndustri es ' product ma de f i rm servi ce 
uneconomi c .  BPA has al rea dy begun to market nonfi rm energy to s i x  uti l i ti es 
for s ervi ce to regi onal i ndustri es vi a contractual arran gements . The s i x  
parti ci pati n g  uti l i ti es ( i ndustri al  customers ) are Umati l l a  E l ectri c 
C ooperati ve ( three potato process i n g  pl ants ) ,  The C i ty of P ort An gel es ( C rown 
Zel l erback paper mi l l ) ,  C owl i tz C ounty Publ i c  Uti l i ty Di str i c t  ( Longv i ew Fi bre 
and Weyerhaeus er mi l l s ) ,  Ti l l amook C ounty Peopl e � s  Uti l i ty Di stri ct ( Ti l l amook 
County Creamery Assoc i ati on ) ,  Snohomi sh  C ounty P ub l i c  Uti l i ty Di s tr i ct 
( Weyerhaeuser Kraft and Lumber Manufacturi n g  Faci l i ty and Boe i ng C ommerc i a l 
Ai rpl ane C ompany ) ,  and  Lewi s C ounty Publ i c  Uti l i ty Di str i ct ( Ameri can C rossa rm 
Company ) .  These i ndus tri es have been abl e to use nonfi rm energy to di s pl ace 
thei r use of natu ra l  gas , o i l , or  woodwastes . 

To assure that sal es of nonf i rm energy woul d not di s pl ace 
fi rm serv i ce ,  resu l ti n g  i n  a negati ve impact on BPA and retai l uti l i ty 
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revenues , nonfi rm energy woul d only be a va i l abl e to serve l oa ds of current 
i ndustr i al consumers i n  exces s of the i r  h i stori cal  fi rm l oa d  l evel s .  I n  
a ddi ti on , the amount o f  nonfi rm avai l abl e to the i ndus tri es l woul d b e  l i mi ted  
by the el ectri cal  equ i val ent capaci ty of the al ternate fuel source . 

Si nce power woul d be del i vered to the i ndustr i es by retai l 
uti l i ti es ,  there woul d be a markup of the nonfi rm a t  the reta i l  l evel . BPA 
woul d ,  i f  neces sary ,  take s teps to fac i l i tate agreements between the reta i l  
uti l i ty and the i ndustry to assure that the markup recovered appropri ate costs 
wh i l e  preserv i n g  the p ri ce competi ti veness of the non fi rm energy .  

BPA i s  devel op i ng a pol i cy to govern nonfi rm servi ce for 
al ternate fuel i n dustr i a l  l oads . BPA i s  prepari n g  a separate Envi ronmental  
Assessment to a ddress the i mpacts of thi s pol i cy .  

Nonfi rm Serv i ce to the OS I l s .  BPA offered a contract to 
the OS I l s on March 22, 1 983. Thi s contract ai l owed each OS I to purchase any 
power above the l evel of i ts l oad  as set pri or to Ma rch ( before the offer was 
ma de ) at a cost of 1 1 . 2  mi l l s  per k i 1 0watthour.  Thi s i s  the Nonf irm Energy 
Contract rate , and  i s  s l i gh tl y  l ess  than hal f the normal I ndustri al  Fi rm Power 
rate . The term of the contract i s  for j ust  over 7 month s ,  endi n g  on 
October 3 1 , 1 983 . A OS I mak i n g  a request for energy does s o  on a "take or 
pay ll bas i s .  That i s ,  i t  mu st make a commi tment tha t may not b e  reduce d 
wi th out BPA a pproval . 

Provi s i ons a re ma de to al l ow a OS I that i s  al ready 
operati ng  cl ose to capaci ty ,  and therefore unabl e to purchase any apprec i abl e 
amount  of addi ti onal energy at  the l ower rate , to share i n  the revenues BPA 
wi l l  make on the sal e .  Th i s  i s  done u s i n g  a formul a i n  the contract that  
al l ows the l ower rate to  a ppl y to  some amount of a OSI � s  l oad  that  is  
presently b i l l ed at the  h i gher rate ; th i s  amount i ncreases wi th the total 
nonfi rm sol d by BPA. Another provi s i on reduces the rate rel i ef as the pri ce 
of al umi num i ncreases to very profi tabl e l evel s .  Thi s phas i ng out begi ns at 
$ . 70 per pou n d ,  and conti nues unti l a l l ra te rel i ef is gone at  $ . 85 per pound.  

An al ternati ve woul d exten d the current contract beyond 
October 1 983 . Whether th i s  woul d be poss i bl e woul d depen d on forecasts of  
conti nued avai l ab i l i ty of nonfi rm energy . 

Nonfi rm sal es under  these two a rrangements ( a l ternate fuel 
i ndustri es and OS I l s )  woul d i ncrease BPA and retai l uti l i ty revenue l evel s 
when suffi ci ent non fi rm i s  avai l abl e .  Hydro resources whi ch may otherwi se  be 
wasted woul d be uti l i zed at  rel ati vel y l ow cost by regi onal i n dustri es , 
benefi tti n g  the regi on 1 s  economy and  di s pl ac i n g  the use of other fuel s .  There 
coul d be pos i ti ve phys i cal  envi ronmental  i mpacts on a i r  qual i ty from 
di s pl ac i n g a l ternati ve fuel sou rces ( gas , o i l , woodwastes ) .  There woul d be 
some negati ve phys i cal  envi ronmental impacts assoc i a ted  wi th i ncreased 
i n dustri al  output .  I ndustri al power savi n gs coul d resul t in  h i gher producti on 
l evel s whi ch  coul d mean pos i ti ve soci oeconomi c ben efi ts i n  the regi on in terms 
of h i gher empl oyment l evel s and  h i gher regi onal payrol l s . 
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e .  Ti ered Rate Al ternati ves 

BPA has consi dered ti ered  rates as an a l ternati ve rate 
desi gn to a uni forml y appl i e d  Pri ori ty Fi rm rate . Ti ered rates i nvol ve the 
appl i cati on of di fferent rates to s peci fi c b l ock s of el ectri ci ty consumed by 
customers . For exampl e ,  the i ni ti al bl ock of consumpti on coul d be charged a 
l ower pri ce than subsequent b l ock s .  The determi nati on o f  the amount  o f  power 
to be sol d at  a l ower ( base ) rate can depend on a vari ety of factors . The 
basel i ne amount may refl ect an  a ttempt to accomodate basi c needs such a s  
cooki ng , l i gh ti n g ,  refri gerati on , and  pos s i bl y  heati ng . For exampl e ,  BPA 
coul d sel l to a uti l i ty ,  at  BPA ' s  basel i n e  rate , an amount of power suffi c i ent  
to meet the fundamental needs of  each of  the uti l i ty � s  reta i l res i denti al  
customers . Al l a ddi ti onal  sal es to that  uti l i ty woul d th en be made at  the 
h i gher second ti er rate . Al ternati vely , the base rate coul d refl ect the 
rel ati ve amounts of power ava i l abl e from comparati vel y i nexpensi ve hydropower 
fac i l i ti es versus  h i gh cost thermal generati on resources . It  al so coul d 
refl ect a di fferenti ati on between exi sti n g  l oad  and l oad  growth a s  of  a g i ven 
date . 

Pro ponents of ti ered rates have based thei r a dvocacy 
prima ri ly  on two assumed effects . Fi rst , i t  i s  c l ai med  that a ti ered rate may 
produce a more equ i tab l e method of  cost recovery than a uni form or fl at  rate 
structure . The reason i n g  beh i n d  thi s  conc l us i on i s  that  customers usi ng  
el ectri c i ty in  amounts beyond tha t  requi red to  meet bas i c  needs a re caus i ng a 
demand for addi t i onal  generati on beyond that necessary to serve onl y  basi c 
needs . I t  i s  further a rgued that s i n ce th i s  usage i s  presumably  of a l uxury 
nature , and s i nce the a ddi ti onal generati on requ i red  to meet thi s  demand i s  
rel ati vel y costl y ,  the rate a ppl i ed to such consumpti on shoul d ful ly  refl ect 
the c ost  of the a ddi ti onal faci l i ti es .  

The secon d a rgument a dvanced i n  favor o f  ti ered rates i s  
that they have a potenti a l  for encouragi ng  conservati on .  It  i s  suggested that 
con sumers wi l l  be more sensi ti ve to thei r ma rgi nal than to thei r average cost 
of el ectri ci ty .  Thus , a ti ered rate woul d be presumed to produce a conserva
tion  response,  rel ati ve to a uni form rate , s i nce mos t consumers � margi nal  
costs woul d be greater under ti ered pri c i ng than under uni form pri c i n g .  No 
systemati c empi ri cal evi dence currentl y exi sts wh i c h  woul d con fi rm a conserva
ti on effect for ti ered rates at  the whol esal e l evel . 

The i ssue of a ti ered rate structure has been rai sed  i n  
each of the past three BPA whol esal e rate fi l i ngs . BPA rej ected the use of a 
ti ered rate structure i n  each of these fi l i n gs based on both conceptual and 
impl ementati on probl ems . As stated in  the 1 982 Admi ni strator � s  Record 
of Dec i s i on ( BPA , 1 982a ) ,  BPA i s  concerned i n  p art about th e potenti al  a dverse 
effect of a ti ered rate structure on BPA ' s  revenue stab i l i ty .  A l arge porti on 
of BPA ' s  costs a re fi xed and do not vary as  l oad  vari es . Al so , a ti ered 
pri ori ty fi rm rate may i ntro duce i nequ i ti es i nto the sal e of pri ori ty fi rm 
power and coul d create seri ous cash fl ow probl ems for customers . The 
potenti al  for mi ti gati ng  thi s  probl em th rough the use of retai l ti ered rates 
may warrant i nvesti gati on . I n  a ddi ti on , i n  l i gh t  of BPA ' s  res pon s i bi l i ty to 
provi de b i l l i ng credi ts for conservati on and  consumer owned renewabl e 
resou rces , as requi red by the Pac i fi c  Northwest El ectr i c  Power Pl ann i ng  and  
Conservati on Act ( Regi onal Act ) , a ti ered rate i mposed for the purpose of 
di scouragi ng  con sumpti on of el ectri c i ty may be redundant.  Fi nal ly , t ier ing  
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the Pri ori ty Fi rm rate woul d s i gn i fi cantl y i ncrease SPA � S  adm i n i s trative 
respons i b i l i ti es .  For i nstance , there a re certa i n  di fficul ti es i nheren t i n  
b i l l i n g ,  data col l ecti on , mak i ng appropri ate cal cu l a ti ons , determi n i n g wi th 
rel ati ve certa i nty whether the des i red  obj ecti ve has  been met ,  and reach i n g a 
prescr i be d  revenue l evel . These concerns are di scussed i n  deta i l i n  
Secti on I V . I . 3 . c .  

f .  Marketi ng  Rate for Hanford Extens i on E nergy 

I n  1 963 , the Was h i n gton Publ i c  Power Suppl y System ( Supply 
System ) contracted wi th the Atomi c Energy Commi ss i on (AEC ) to purchase 
by-product steam from the operati on of the New P roducti on Reactor  ( NPR ) a t  
Hanford. Al though the reactor was des i gned t o  produce pl utoni um for defense 
purposes , the Supply System bel i eved that the by-product steam coul d be used 
economi cal ly  for power generati on . Fol l owi ng  nego ti ati ons wi th Congress and 
the AEC , a contract for purchase of the steam was executed between the AEC a n d  
the Supply System. The Supply System subsequentl y constructe d  the Hanford 
Generati ng Proj ect ( HGP ) wh i ch i s  a turb i ne genera tor used to convert the 
steam to el ectri ci ty .  The Supply System has been s el l i n g  the power produced 
by the HGP to both publ i c  and pri vate uti l i ti es pursuant to contracts executed  
between SPA , the Suppl y System , and those uti l i ti es el ecti ng to  purchase 
Hanford energy .  

I n  the marketi ng contract, a rate i s  needed for t h e  share of  
project output to  whi ch  each IOU parti ci pant i s  enti tl ed .  The  parti c i pants 
a re contractual ly requi re d  to pay an amou nt exactl y equi val ent to the Supply 
System 1 s  HGP costs . However , the amount of energy to be del i vered vari es  
based  on  the  actual operati on of  the  NPR .  Consequently ,  no rate ( i n  mi l l s  per 
k i l owatthou r )  can be set for the power unl ess the rate al s o  i ncl udes an 
adj ustment factor  so as  to ensure that the parti ci pant � s  payment exactl y 
equal s i ts share of the project c osts . 

H i s tori cal ly , no rate ( i n  mi l l s  per k i l owatthour ) has been s et. 
Rather , the charge for HGP energy has been a strai ght pas s-through of  costs , 
i . e . , the month ly  payment i s  based on the proj ect budget and i s  a dj us ted 
retroacti vely  for actual costs . The IOU � s  a greed to thi s  type of charge ( or 
Urate U )  i n  a May 8 ,  1 974 ,  l etter a greement wi th SPA. Th i s  payment methodol ogy 
al so i s  s pec i fi ed i n  Secti on 4 of the Hanford 1 983-1 993 Conti nued Opera ti on 
Agreement ( Contract No. 90944 ) between SPA and the Supply System . 

SPA and the Suppl y System have a l ready negoti a ted  the Han ford 
1 983-1 9 93 Conti nued Operati on Agreement. The terms of the new marketi ng 
a greement are expecte d  to be cons i stent wi th the new Conti nued Operati on 
Agreement. Thus , the IOU � s  wi l l  be expected  to p ay i nto the SPA trust fund an 
amount of money equal to the i r  share of the HGP expenses . 

The payment prov i s i ons s peci fi ed i n  the new Conti nued O perati on 
Agreement extend through 1 993.  If the terms of the marketi ng agreement are 
con s i s tent wi th the Conti nued Operati on Agreement , there wi l l  be no changes i n  
payment/ rate provi s i ons and  therefore no changes  i n  soci oeconomi c or 
env i ronmental  consequences . 
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D .  Consul tati on , Revi ew , a n d  Permi t Requi rements 

I n  a ddi ti on to the i r  res pons i bi l i ti es under  NEPA ,  Fe deral agenci es  
a re req u i red to  c arry out the provi s i ons of other Federal envi ronmental l aws . 
Most  of  the Fe deral acti ons rel a ted  to the proposed rate a dj us tment di s cussed 
in  thi s  E IS do not req u i re any parti cul ar response wi th regard to the 
resources a ddressed i n  these other Fe deral l aws . Thei r requ i rements a re more 
concerned  wi th s i te -spec i fi c  propos al s and al ternati ves , rather  than the 
broadly appl i ed rate deci s i ons bei ng anal yzed i n  th i s  document.  

There are  a n umber of these Federal l aws whi c h  cl early do  not  apply  
to the  rate acti ons wh i c h  B PA i s  c u rrentl y consi deri n g .  T h e  rate propos a l  
anal yzed i n  th i s  document does n o t  recommend any acti ons whi c h  mi ght 
j eopardize the conti nued exi s tence of  a l i sted s peci es , a s pec i es proposed for 
l i sti ng , or  the c ri ti cal  habi tat of any l i sted  or proposed spec i es , pursuant 
to the Endangered Speci es Ac t.  Fl oodpl ai ns and wetl ands a re protected by 
statutes whi c h  appl y only to s pec i fi c  proposal s for l and  use ,  resource 
pl ann i n g ,  and c onstructi on a n d  i mprovements . The rate proposal  i s  not 
expected to convert any farml ands to other uses . Al though , as  di scussed i n  
the EIS , regi ona l  a gricu l tural patterns may change i n  res ponse  to adj ustments 
i n  power costs , the rate p roposal does not contri bute to the unnecessary and 
i rrevers i b l e convers i on of  farml and to nonagri cul tural uses . BPA ', s  whol esal e 
rate al ternatives do not i nc l ude acti ons that are expected  to a dversely affect 
rec reati on resources such  as wi l derness a reas , parks , c ampgrounds , tra i l s ,  and  
scen i c  a reas . 
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I I I .  Affected E nvi ronment 

Th i s chapter  bri efly descri bes the envi ronment of the regi on and 
h i gh1 i qhts those aspects that are most l i kely to be affected by i nc reases i n  
BPA ' s whol esal e power rates . 

A .  Regi onal Setti ng 

The  Paci f i c  Northwest regi on cons i sts of the states of Washi ngton , 
Orego " ,  I daho ,  and ivlontana west of the Conti nenta 1 Di  vi  de as  shown i n  
Fi gu re 1 1 1 - 1 and gene ral l y  defi nes BPA ' s  serv i ce a rea . I n  addi ti on , � PA sel l s  
to the Pac i f i c  Southwest nonfi rm and surp l us f i rm power tnat i s  surpl us  to tile 
North\I/e st.  Whi l e  i ncreas i ng \I!ho1 esa1 e power rate s may have an i mpact on tne 
Paci fi c Southwest reg i on ( those i mpacts are desc ri bed i n  Secti on 
I I . B . 3 . c . ( 1 ) ( c ) of th i s  E IS ) ,  the p rimary i mpacts woul d be on tne Paci fi c 
Northwest reg i on .  The reg i on can  be di vi ded accordi ng to envi ronmental 
simi l ari ty i nto 1 6  suba reas i nc1 udi ng Weste rn I�ontana as shmm i n  
Fi g ure 1 1 1 - 2 .  These suba reas can be combi ned i nto 0 maj or  areas of the 
regi o,, : the Puget Sounr:l -Wi l l amette Val l ey ,  tile Col umbi a Ri ver P l ateau , tile 
Snake Ri ver P1 ateau , the Coast Range , th e Cascades , and the Rocky t�ountai n s .  

The regi on ' s  c l imate i s  general ly  mi l d . The a rea west of tne 
Cascades i s  mi l d  and wet year- round , whi l e  the area east of the Cascades 
typ i ca l ly  recei ves no more than 1 5  i nches of p rec i pi tati on and tempe ratu re s 
va ry more seasonal l y .  The enti re reg i on recei ves l es s  p rec i p i tati on duri ng 
the summe r than duri ng the rest of the year.  Numerous streams , many of wil i c n 
feed the Snake and Col umbi a Ri vers , offer abun dant opportuni ti es for 
transportati on , i rri gati on , comme rc i al f i shi ng , rec reati on , and the producti on 
of e1  ec tri c i ty .  

Hal f o f  the regi on i s  forested. West of the Casc ade Ra nge the 
c l i mate i s  parti c u l a rly wel l sui ted to the growi ng of tree s .  Tnree-quarters 
of th i s area i s  c overed by forest.  East of the Casc ades 1 ess  than one-trli rd 
of the a rea i s  forested . Range and agri cul tural  l and covers the secon d 
l �rqest porti on of the regi on .  Rangel and occup i es sub sta nti a l  areas i n  the 
Snake R i ver and Rocky Mountai n  subreg i on s .  Ag ri cu l tural  l ands are l ocated 
prima ri ly on the Col umbi a Ri ver Pl ateau , al ong the Snake Ri ve r , and i n  the 
Wi 1 1 amette Val l ey .  

About two-thi rd s of  the regi on ' s  l and i s  publ i c l y  owned . Hal f o f  
the reg i on ' s  l and i s  owned by the Federal  government , and the bu l k o f  th i s  
property i s  managed by the U . S . fo rest Servi ce or Burea u of Land  r�anagement 
for forest and range use s .  State a n d  l ocal governments own about one- si xth o f  
the regi on ' s l and , and about one-th i rd i s  pri vately owned . 

The reg i on ' s  total popu l ati on i s  about 8 mi l l i on .  The maj or 
p opu l ati on centers are Seattl e-Tacoma , Portl and-Vancouve r ,  Eu gene-Spri ngfi el d , 
Spokane , and Boi se-Namp a-Ca1 dwe1 l .  Duri ng the past two dec ades , the reg i on ' s  
popu l ati on growth rate has  exceeded the nati onal average . Oregon and 
Washi ngton have grown more rap i dly than the rest of the reg i on .  
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FIGURE m-2. 
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About 3 1 /2 mi l l i on persons a re emp l oyed i n  the reg i o n .  Duri ng tne 
past 20 years the cyc l i ca l  nature of the reg i on ' s  economy has ca used the 
r�g i on ' s  unemp l oyment rate general ly to be h i gher than that of the Nati on as  a 
whol p .  Wi th i n  the reg i on i tsel f ,  I daho us ual ly has h ad the l owest 
unempl oyment rate and weste rn i>1ontana has h ad the hi gilest .  I n  til e earl y  
1 970 ' s , Washi ngton had the reg i on ' s  hi ghest unemp l oyment rate as  a resul t o f  
the rece s si o n  i n  the a i  rc raft i n dustry .  Presently , the enti re regi  o n  i s  
experi enc i ng h i gh unemp l oyment bec ause of the nati onwi de recess i on . 

About tVJO-th i  rd s of the regi  on ' s  1 abor force  i s  emp 1 oyed i n  Ule 
areas of reta i l  and whol esal e trade , servi ces , governme nt , and 
transportati on . Transportati on act i vi ti es h ave been pa rti c ul arly  i mportant to 
the reg i on ' s  economy and i nvol ve an i nterstate h i ghway system , coastal  and 
i nl a nrt wate r traffi c ,  rai l road l i nes  from the regi onal centers to the maj or 
po rts , and a i r t ransportati on between the maj o r  c i ti es .  

One-fourth of the regi onal l abor force i s  empl oyed i n  manufacturi ng 
and construc ti on.  The l a rgest manufac turi ng empl oyers are the l umber and wood 
product s ,  tran sportati on equi pment , and el ectroni c s  i ndustri es , a l though the 
rel ati ve importance of these and other manufac turi ng i ndustri es vari es  
consi derably  amo ng the  states .  The  avai l ab i l i ty of i nexpens i ve el ec tri c i ty 
has been an i mportant factor i n  the growth of certai n i ndustri es  i n  the 
reg i on , parti cul arly chemica l  and primary metal producti on . 

The rema i ni ng porti on of the regi on ' s  l abor fo rce i s  empl oyed i n  
a gri cul ture , fo restry ,  commerc i a l fi sh i ng ,  and mi ni ng .  A much greater 
percentage of the l abor force i s  empl oyed i n  agri cul ture than i n  forestry ,  
commerc i a l fi sh i ng ,  or mi n i ng . W i th the constructi on of new i rri gati on 
fac i l i t i es ,  more l and i s  conti nua l ly  be i ng brought i nto agri c ul tura l 
p roducti on throughout the regi on .  

Regi onal  el ec tri c i ty consumpt i o n  va ri es geograp h i cal ly  and 
c;�asonal l y .  The P Li get Sound-Wi l l amette Va l l ey subreg i on ,  wh i c h  accounts for 
two-th i rd s of the regi on ' s  popul ati on , uses  the greatest amount of 
�l ectri c i ty .  E l ectri c energy consumpt i on i n  tbi s subregi on i s  ni ghest duri ng 
the wi nte r when space heati ng need s are greate st.  East of the Cascade s ,  
el ectri c ene rgy use tends to b e  n i ghest duri ng the summer because of  
i rri gati on pumpi ng and  ai r condi ti oni ng l oads .  

U se of el ectri c i ty in  the  reg i on a l so va ries by the type of  user 
( see Ta bl e 1 1 1 - 1 ) .  Duri ng 1 980 , the  i ndustri al sector accounted for 
39. 66 percent of the el ectri c ene rgy consumed . B PA ' s  DS I c ustomers accounted 
for 40 . 60 percent of the total i ndustri al consumpti on . Other l arge i ndustri al  
lI sers are the paper products i ndustry ,  whi c h  accounted for 1 7 . 54 percent of  
the  i ndustri a l  consumpti on and  the  chemi cal  i ndustry ,  wh i ch accounted for 
1 3 . 57 percent . Resi denti al and comme rc i al users consumed 3 7 . 60 percent and 
1 7 . 87 percent,  respecti ve ly , of total el ectri c i ty used i n  the regi o n .  Of tne 
total resi denti al consumpti on , si ngl e fami ly  dwel l i ngs used over 84 percent . 
Reta i l /whol esa l e ,  offi ce , and educati on servi ces accounted for over  na l f  of 
the total commerc i al consumpti on .  H i stori c al ly , the reg i on ' s  l a rge supp ly of 
i nexpensi ve hydroel ectri c i ty and 1 imi  ted i ndi genous supply of gas and oi l have 
resul ted i n  a much greater rel i a nce  by homes and bus i nesses i n  the reg i on on 
e l ectri c i ty for space heati ng than i s  true for the rest of tne nati on . 
I rri gati on users account for 4 . 87 percent of the reg i onal  e l ectri c consumpti on .  
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TABLE I I  1 - 1 
ELECTRI CITY CONSUMPT ION IN  THE NORTHWEST ,  

BY SECTOR 

L i ne 
No .  Sector 

I ndu stri al 
1 . Food 
2 .  Lumber  
3 .  Paper 
4.  Chemi cal s 
5 .  Metal s 
6 .  DS I ' s 
7 .  Other 
8.  Total 

Comme rc i al 
9 .  Retai l - Whol esal e 

1 0 . Offi ce  
1 1 .  Auto Repai r 
1 2 . Warehousi ng 
1 3 .  Educ ati on Services 
1 4 . Heal th 
1 5 . Publ i c  Bui l d i ng s 
1 6 . Rel i g i ous Services 
1 7 . Hotel s 
1 8 . St reet L i ghti ng 
1 9 . Federal agenc i es 
20.  Other 
21 . Total 

Resi denti al Total 
22.  S i ngl e Fami ly 
23.  Mul t i  -Fami ly 
24.  Mobi l e  Home 
2 5 .  Total 

26.  I rri gati on 

( 1 980 )  

A 
Average 

Megawa tts 

269  
549 

1 , 075  
832 
394 

2 , 489 
522 

6,  1 30 

61 4 
41 6 

30 
1 04 
504 
286 
1 30 

78 
1 30 

82 
80 

31 2  
2, /bt: 

4 , 9U9 
460 
443 

5,812 

7 1;) 2  

a/ Percentages may not equal  1 00 . 0 due to round i ng .  
�/ Represents percent of total consumpti on ove r al l secto rs .  

t3 
Pe rcentage 

of Total a/ 

4. 3 9  
U . 96 

1 7. 04 
1 3 . 57 

6. 43 
4U. 6U 

(j . b£: 
J9. 6b 0/ 

22. d 
l 5 . 0b 

l . UY 
3 . 7 J  

1 8 . 25 
1 0 . j5 

4. 7 1  
2 . 8� 
4 . 7 1 
t.. ':l7 
2 . YO 

l l . 3U 
1 7 . 87 lJ/ 

84 . 40 
7 . 91 
1 . 6 2 

37. bO b/ 

4. (j7  b/ 

Source : Bonnevi l l e  Power Admi ni stra t i o n ,  D i v i s i on of Powe r Requi reme nts , 
Tec hni ca l  Documentati on of F i na l  BPA Forec asti ng Model s ,  Appendi x  I I  to � PA 
Foreca sts of El ectrl c l ty Consumptl on l n  the Pac l fl c  Northwest ,  August 1 982. 
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The reg i on possesses one-th i rd of the Nat i o n ' s  hydroel ectri c 
p otenti al . Of  thi s potenti al , h owe ve r ,  most economi cal ly feasi bl e s i tes  h ave 
a l ready been devel oped . There are 58 maj or hydroel ectri c dams i n  the reg i on ,  
of wh i ch 3 0  a re Federal ly  owned ( see Fi gure 1 1 1 -3 ) . These Federal  dams 
p roduce app roximately hal f of the reg i on ' s  el ectri c i ty .  Regi onal  el ectri c i ty 
need s  are al so met by two nucl ea r p l a nts ( one Fede ra l ly  owned  and one 
30 percent Federal ly  owned ) and n i ne non-Federal  coal  p l ants . S i x  of the 
l atte r are outsi de of the BPA servi ce a rea . One addi ti onal  nucl ear  p l ant i s  
schedu l ed to begi n commerc i a l operati on i n  February 1 984. Tabl e 1 1 1 -2  l i sts 
thE" maj or hydroel ectri c and thennal generati ng p l ants i n  the Northwest that 
are currently i n  operati o n ,  under  constructi on , or authori zed fo r co nstructi on 
by Congress .  

App roximatel y th ree-fou rth s of the regi on ' s  bul k n i gh-vol tage 
transmi ssi on system i s  owned and managed by BPA .  The system al so i ncl udes 
i ntert i es wi th the Paci fi c Southwest and B ri ti sh Col umb i a ,  al l owi ng for 
exchanges and power sal e s .  

T h e  reg i on ' s el ectri c i ty consume rs a re served by e i ther publ i c ly  
owned or i nvestor owned uti l i ti es ( I OU ' s ) .  Publ i c ly owned uti l i ti es i ncl ude 
publ i c  uti l i ty d i stri cts , muni c i pal i ti es ,  and cooperati ves . Typ i cal l y ,  rural 
a reas are se rved by publ i c ly  owned uti l i ti es whi l e ,  w i th a few excepti on s ,  
urban areas are se rved by IOU ' s . Publ i c ly  owned uti l i ti es p redomi nate i n  
Wash i ngton ; there are rel ati vely few i n  O regon ,  I daho , and Montana . 

The publ i c ly  owned uti l i ti es a re BPA ' s  l argest custome r c l ass , both 
i n  numbe r ( 1 1 7 ) and i n  quanti ty of energy p u rchased . O u ri ng FY 1 981: , these 
customers p u rchased 44 p e rcent of the e 1 ectri ci  ty marketed by S PA .  i""any of 
these c ustomers are dependent on B PA for thei r enti re power supp ly , wh i l e  a 
few own thei r own generati on vih i  ch i s  supp 1 er.lented wi tll purch ases from BPA .  
Consi stent wi th the " Preference Cl ause" provi s i on of the Bonnevi l l e  Proj ect 
Act ,  BPA g i ves these publ i c l y  owned uti l i ti e s pri ori ty access to powe r from 
the Fe de ral base system . The Regi onal Act conti nues thi s prefere nce pol i cy 
and commits  BPA to meeti ng the requi rements of the pub l i c ly  owned uti l i ti es .  

The reg i on ' s  e i ght l arge I OU ' s  accounted for 8 percent o f  BPA ' s 
p ower sal ",s  i n  FY 1 982 excl u s i ve of the resi denti al exchange . These uti l i ti es 
ei ther total ly  or j o i ntly own generati on resources . Under the Reg i onal Act ,  
BPA i s  obl i gated to serve the IOU ' s  exi sti ng defi c i ts ,  l oad g rowtn , and a 
statutori ly spec i fi ed ( Regi onal Act ,  Secti o n  5( c ) )  percentage of thei r 
res i denti al  and sma l l farm l oad s .  Servi ce to thei r resi denti a l  and smal l fann 
l oad i s  by means of the resi denti al  excha nge . From IOu ' s  parti c i p ati ng i n  the 
exch ange . BPA p u rchases  power equal to a perce ntage of each uti l i ty '  s 
res i denti al and smal l farm l oad at the uti l i ty ' s  average system cost.  I n 
turn , B PA sel l s  the parti c i pati ng uti l i ty a n  equal amount of pO\�e r at tne same 
rate as for fi nn sal es to preference customers . The benefi ts from tni s 
exchange are passed tbrough to each uti l i ty ' s  resi denti al a nd smal l farm 
con sumers . 

BPA al so serves two other c ustome r cl asses : Fede ral and State 
agenc i es and di rect-servi ce i ndustri al customers ( OS I ' s ) .  The Federal and 
State age nci es  consti tute a very smal l bl oc k of BPA sal es  ( 1  percent i n  
FY 1 982) and are se rved Li nder the Pri ori ty F i rm rate. The OS I ' s  accounted for 
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1 -

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

B .  
9 .  

1 0 . 

1 1 .  

1 2 . 

1 3 . 

1 4 .  

1 5 .  

FEDERAL DAMS 

BONNE V I L L E  1 6  " DWORSHAK 

THE D A L L E S  1 7 . B L A C K  CANYON 

JOHN DAY 1 8 . B O I SE D I V ERS I ON 

MCNARY 1 9 . A N D E R S O N  RANCH 

C H I EF JOSEPH 20 . M I N I D O K A  

G R A N D  C O U L E E  2 1 . P A L I SADES 

ALBEN I FALLS 2 2 . B I G  C L I F F  

L I BBY 23 . DETRO I T  

HUNGRY HORSE 2 4 . GRE SN PETER 
CHANDLER 25 . F OSTER 

RoZA 26 . COUGAR 

ICE HARBOR 2 7 . DEXTER 

LOWER MONUMENT AL 28 . LOOKOUT PO I N T  

L I T T L E  GOOSE 29 . H I LLS CREEK 

LOWER GRAN I T E  30 . L O ST CREEK 

THERMAL PLANTS 

HOAIU)MAN I lANH)RD 
CENTRAllA TROJAN 

1 & 2  
I I 1 - 7  SOURCE: BONNEVILLE POWER AOMINISTRATlON 



TABLE I I I - 2  

MAJOR NORTHI�EST HYDROELE CTR I C  AND THERMAL POWER PLANTS , 1 981 

L i ne 
N o .  Pl ant 

Hydro i n  Operati on 
1 .  Bonnevi 1 1  e 
2 .  Ch i ef J oseph 
3 .  John  Day 
4 .  L i bby 
5 .  McNary 
6 .  The Dal l es 
7 .  Grand Coul  ee 
8 .  Rock I s l and  
9 .  Roc ky Reach 

1 0 . Boundary 
1 1 .  B rown l  ee 

Hydro U nder Constructi on 
or Authori zed fo r 
Constructi o n  

1 2 . Grand Cou l ee PG 
1 3 . J ohn  Day 
1 4 .  L i  bby 
1 5 . McNary 

Nuc l ear i n  Operati on 
1 6 .  Hanford 
1 7 . Troj an  

Nucl ea r U nder Constructi on 
Washi ngton Publ i c  Powe r 
Suppl y System 

1 8 . No . 1 
1 9. N o . 2 ( Schedul e to begi n 

operati on February 1 984)  
20. N o .  3 

Coal i n  Operati on 
Col  stri p 

2l . No . 1 
22. No .  2 
23 . J i m  B ri dger, N o .  

a nd 3 
24. J i m  S ri dger No.  
25 .  Ce ntral i a  N o .  1 
26 .  Boa rdman 

1 , 2 

4 
and 2 

A 
Locati on 

( stream & state ) 

Col umb i a ,  OR-WA 
Col umbi a ,  WA 
Col umbi a ,  OR-WA 
Kootenai , MT 
Col umbi a ,  OR-WA 
Col umb i a ,  OR-WA 
Col umb i a ,  WA 
Col umbi a ,  WA 
Col umb i a ,  WA 
Pend Orei l l e ,  WA 
Snake , IO-OR 

Co l umb i a ,  I�A 
Col umb i a ,  OR-WA 
Kootena i , IvlT 
Col umb i a ,  OR -WA 

Hanford , WA 
Rai n i er ,  OR  

Hanford , WA 
Hanford ,  WA 

Satsop , WA 

Col stri p ,  jV1T 
Col stri p ,  �1T 

Rock  Spri ngs ,  
Rock Spri ngs ,  
Central i a ,  WA 
Boardman , OR 

WY 
iJY 

S 
Tota l 

carac i ty 
t�W ) 

1 , Ol6 
2 , 069 
2 , 1 60 

428 
980 

1 , 801 
b, �6j 

622 
1 , 2 1 3 

634 
548 

20U 
540 
42U 
645 

86U 
1 , 1 3U 

1 , �50 
1 , 1 00 

1 , 240 

�30 
33U 

1 , SUO 
000 

-1 , 4UO 
53U 

Sourc e :  Bonnevi l l e  Power Admi n i strati on , 1 981 , No rthwest Hydroe l ectri c a nd 
Thermal Power P l ants U . S .  Department of Energy , August ; Bonnevi l l e  Power 
Admi ni strati on , Ro l e  E nvi ronmen ta l  Impact Statement,  Decembe r 1 980 , p .  I V- 3 1 . 
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26 percent of BPA ' s power sal es  i n  FY 1 982 . Among them, the a l umi num i ndu stry 
i s  the l argest consumer. 

In addi ti on to toe above cu stomer c l asse s ,  SPA sel l s  powe r outsi de 
the reg i on ( p rimari ly to the Pac i fi c  Southwest )  when i t  i s  surp l u s to the 
Northwe st regi on needs and cannot be stored  fo r l ate r use .  fhese  surpl us or  
nonfi nn sal es accounted for  1 9  percent of BPA ' s  FY 1 981 revenue and 1 7  pe rcent 
of FY 1 982 revenue.  BPA sel l s  fi nn capac i ty ,  su rp l us fi rm powe r and surp l u s 
fi nn ene rgy as  wel l to Northwest customers . 

B .  Area s o f  Parti cul a r  Concern 

Th i s  secti on i denti fi es and desc ri bes those aspects of trle ex i sti ng 
envi ronment that are most l i kely to be impacted by adj ustments to BPA ' s  
whol esal e powe r rates .  The d i sc uss i on of these aspects of the ex i sti ng 
envi ronment i s  d i vi ded i nto two secti ons : physi cal  envi ronment and 
soci oeconomi c envi ronment . 

1 . P hy s i c  a l E n v i ro nme n t 

a .  Col umb i a R i ver and Tri buta ri es  

The  Col umb i a Ri ve r  and i ts tri butari es  represent one  of 
the reg i on ' s  maj or natura l  resources .  Thi s re source i s  careful ly consi dered 
i n  th i s  anal ysi s because of the cl ose assoc i ati on that exi sts between 
al ternati ve uses of the resou rce and power p roducti on . 

The Col umb i a  Ri ver and i ts tri butari es consti tute tne 
hyd ro l og i c  system that generates the maj ori ty of the power ma rketed by BPA.  
To  the extent that who l esa l e powe r rate adj ustments cau se changes i n  demand 
for power, operati ons of the dams on the Col umb i a  R i ver  d rai nage may be 
a l tered , potenti al ly i nfl uenc i ng  streamfl ows a nd water  qual i ty .  Changes i n  
ri ver operati ons coul d ,  i n  turn , affect fi sh and wi l d l i fe and rec reati onal 
uses of the ri ver system. In addi t i o n ,  the effects of power rates on tne use 
of el ectri c i ty for i rri gati on farmi ng may have impl i cati ons for water 
quanti ty ,  a i r and wate r qua l i ty ,  l and use , and generati on requi rements ( see 
secti on  I I . B . 3 . f . and g . ) .  

General ly , surface \'Iate r qual i ty i n  tne North\'Iest i s  
better than that i n  ma ny parts of the country .  However,  wa ter  qual i ty 
probl ems exi st i n  some parts of the Col umb i a Basi n ,  parti cul arly on a seasonal 
bas i s .  For exampl e ,  one measure of \�ater qual i ty ,  di ssol ved oxygen content , 
has l ong been a probl em i n  the l owe r W i l 1 amette Ri ver duri ng summe r month s .  
Sea sonal  temperature i nc reases are another water qual i ty p robl em i n  the maj or 
Col umb i a Ri ver tri butari es duri ng peri ods of l ow fl ow. Th i s  condi ti on can 
affect fi sh p ropagati on , parti cul arly that of sal monoi ds . 

One \oJate r qual i ty probl em d i rectly attri butabl e to tile 
dams i s  n i t rogen supersaturati on .  Thi s cond i ti on occurs i n  the Col umb i a  and 
Lowe r Snake Ri  vers when  fl ows exceed pO\'Ie rhouse capac i ty or 1 evel s needed fo r 
power generati on and water must be sp i l l ed to regu l ate reservoi r l evel s .  
N i trogen supersaturati on presents a threat to mi g rato ry sal monoi d s .  
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N utri e nts , such as n i trates and phosphates from 
agri cul tural  fe rti l i ze rs ,  have been a maj o r cause of excessi ve aquati c a l ga l  
growth i n  the  Snake and  Yakima R i ver  Basi ns and other a reas where chemi cal  
ferti l i zers are used i n  conj u nction  wi th i rri gati on .  Th i s  condi ti on can be 
remedi ed i f  water and ferti l i zer use are better managed and heavy fl ows and 
steep ri ver gradi ents are ma i ntai ned . 

b .  Fi sh 

The  Col umb i a Ri ve r  and  i ts tri buta ri es  are 
i nternati onal ly  recogni zed for thei r runs of a nadromous ( both sal monoi d and  
nonsal monoi d )  fi sh and  the  comme rci al and rec reati onal  fi sheri es  they 
support .  1 /  Anadromous f i sh requ i re access to fresh water ri vers to spawn . 
Con structTon of Grand Coul ee Dam on the Co l umbi a Ri ve r i n  1 938 l i mi ted thi s 
access for over 500 mi l es of the d rai nage above the d am .  Dams al so have 
bl ockerl 50 percent of the Snake Ri ve r  to fi sh  mi g rati o n .  

Impoundments of 450 mi l es of the Col umbi a  Ri ver 
downstream from Grand Coul ee Dam have el i mi nated sal monoi d spawni ng exc ep t i n  
the reach from L ake Wal l ul a  to P ri est Rap i ds Dam ( the Hanford Reac h ) . Pas sage 
th rough tu rbi nes  and i ncreased mi grati on time caused by i mpoundments  nave 
i nc rea sed mo rtal i ty of mi grant j uveni l e  fi S h .  I n  addi ti o n ,  duri ng h i gh fl ow 
cond i ti on s  when  l arge vol umes of wate r a re spi l l ed ,  ni trogen supe rsatu rati on 
c reates a potenti al ly l ethal cond i ti on fo r fi sh . 

Other  acti vi ti es such as  channel i ng ,  dredg i ng , l oggi ng , 
and m l n l ng have negati vel y impacted mi grato ry fi sh by destroy i ng natural 
habi tat and al teri ng  water quanti ty and qual i ty .  Po l l uti on from i ndustri al , 
domesti c ,  mi ni ng ,  a nd agri cul tural  so u rces has  l owe red water qual i ty i n  some 
areas by i ntroduc i ng si l t ,  pesti ci des ,  organ i c  waste s ,  and  tox i n s .  Th i s  
pol l ut i o n  has the potenti al  to i nc rease fi sh morta l i ty .  

As a resul t o f  the vari ety of tnese negati ve effects , 
a rti fi c i a l  p ropagati on fac i l i ti es  ( i nc l udi ng h atc heri es and sp awni ng 
channel s ) , fi sh passage fac i l i ti es ( for  both j u veni l es a nd adul t s ) , and 
col l ec tion  and transportation  p rog rams now a re empl oyed  to ma i ntai n the 
present popul ati on  of anadromous fi sh ( some popul ati ons  a re no l onger at 
ha rvestabl e  l evel s ) .  Provi si ons  i n  the Regi onal Act wi l l  ens ure that adequate 
p rog rams are devel oped for the protecti on and enhancement of fi sh  and wi l d l i fe 
a l ong the Col umbi a Ri ve r  and i ts tri buta ri es .  The Northwest Power Pl annni n g  
Counci l ,  whi c h was establ i shed under the Regi onal  Ac t ,  has  al ready requested 
and recei ved fi sh and wi l dl i fe p rog ram recommendati ons from fede ral  and State 
wi l dl i fe agenc i e s ,  I nd i an  tri bes ,  and other  enti t ies  i n  the Paci fi c No rthwest,  
as requi red under secti on  4( h ) ( 2 )  of the Reg i onal  Act .  A p rog ram fo r 
protecti ng ,  enhanc i ng ,  and mi ti gati ng adve rse i mpacts on fi sh and wi l d l i fe on  
the Col umbi a R i ver and  i ts tri buta ri e s  was authori zed on November 1 5 , 1 982 . 
Th i s  program d i rectly  add resses the rel ati onsh i p  between the devel opment and 
operati on  of hyd roel ectri c proj ects on the Col umbi a Ri ve r  and i ts tri butari es 
and the p rotecti on  and enhancement of fi sh , spawn i ng grounds , wi l d l i fe ,  and 
wi l dl i fe habi tat . 

I n  addi t ion  to the anadromous fi sh popul ati on , severa l  
va ri eti es o f  res i dent fi sh i nhabi t the Col umbi a Ri ve r  d rai nage . Among those 
of rec reati onal  importance a re seve ral spec ies  of trout ( rai nbow , cutth roat , 
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l ake , b rook , and b rown ) ,  wal l eye , l a rge- and smal l -mouth bass , catfi s h ,  
whi tefi sh , and l andl ocked popul ati ons  o f  sturgeon . Most o f  tne eas i l y 
access i bl e trout waters are stocked with f i sh annual ly  because natural 
prod uct i on cannot keep pace wi th deman d .  Wh i l e  some rese rvoi rs are good 
res i dent game fi sh produce rs , others have p romoted the g rowth of undes i rabl e 
f i sh ( squawfi sh , carp ,  and suckers)  o r  are poor fi sh produce rs because of a 
vari ety of factors . 

c .  W i  1 d l  i fe 

There are a number of fac tors that affect wi l d l i fe 
spec i es i n  the Pac i fi c  N orthwest . Many an imal s ,  suc h as smal l b i rd s ,  rodents , 
weasel s ,  snake s ,  and frog s ,  have rel ati vely smal l terri tori es or ranges that 
are restri cted by the va ri ety ,  type , and abundance of cover. Beavers , 
muskrat s ,  and ri ve r otte rs,  for examp l e ,  requi re spec i fi c  vegetati on  for 
food . On the other hand , deer ,  el k ,  l a rge r b i rds ,  and l a rge carni vores  have 
rel at i vely l arge terri tori es  and use a vari ety of vegetati on type s .  F i nal ly , 
m i gratory a n i mal s ,  such as wate rfowl , are i nfl uenced by weather and the 
avai l a bi l i ty of  wate r and move between communi ti es on a dai ly  and seasonal 
basi s .  

Changes  o r  di stu rbances to vegetati on  communi ti es have 
i mpacts on wi l dl i fe popul ati o n s .  The devel opment or abandonment of 
agri cul tural l an d ,  espec i a l ly i rri gated c ropl and , has a d i sti nct i nfl uence on  
wi l dl i fe d i vers i ty and  numbers . Spec i es wh ose habi tats are enhanced by 
i rri gati on devel opment i n  the Pac i fi c  Northwest i ncl ude ri ng-nec ked pheasants , 
gray partri riges ,  scrub j ay s ,  l eopard frogs , montane vol e s ,  and yel l ow-bel l i ed 
marmots .  Those spec i es that tend  to be adversely affected by i rri gati on 
devel opment i ncl ude sharp-ta i l ed g rouse , short-horned l i za rds , and vari ous 
an imal s that depend on a sh rub- steppe ecosystem . 

Changes or  d i sturbances to water a reas , wetl and s ,  and the 
h i gh-y i el d gra i n  crops adj acent to wetl ands , contri bute to an i nc rease or 
dec rease i n  wate rfowl habi tat . The wetl ands of the reg i on are very producti ve 
for resi dent speci es  as wel l as  for transi ent and/or wi nte ri ng  wate rfowl , 
al thouqh many of the coastal and i n l and wetl ands i n  the Paci fic  Nortrlwest h ave 
been al tered or destroyed by devel opment.  

Changes or d i sturbances to ri pari an vegetati on are 
a ssoc i ated wi th shorel and con st ructi o n ,  wate r l evel fl uctuati ons , and 
shorel and erosi on .  Spec i es adve rsely affected by l oss of ri pari an habi tat 
i ncl ude beave rs , muskrats , swal l ows , and k i ngfi shers . Constructi on and 
operati on of the FCRPS dams have mod i fi ed much of the o ri g i nal  ri pari an 
vegetati on al ong the Col umb i a  R i ver and  tri butari e s .  I n  accordance wi th the 
E ndangered Spec i es Act ( 1 6  U . S . C .  1 531 et. seq . ) ,  BPA al ternati ves exami ned i n  
th i s  document must avo i d  j eopardi z i ng  the conti nued exi ste nce of any 
endangered or  threatened spec i es or adverse ly modi fy i ng c ri ti cal  habi tat . It  
i s  expected that none of the endangered or  threatened spec i es of  the Northwest 
i dent i fi ed on the Endangered  and Th reatened Spec i es L i st ( 50 CFR 1 7 . 1 1  an d 
50 CFR 1 7 . 1 2 ,  January 1 982) wi 1 1  be at r; sk  as  a resul t of an  i ncrease i n  BPA 
rates ( see Secti on 1 1 . 0 .  for an  addi ti onal d i sc uss i on of endangered spec i e s ) . 
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d .  Rec reati on  

The Co l umbi a R i ve r  a nd tri buta ri es p rovi de a vari ety of 
rec reati onal opportu n i ti es for peop l e wi thi n and outs i de the Pac i fi c  Northwest 
i nc l udi ng fi sh i ng ,  swi mm i n g ,  boati ng , and ,  to a l imi ted extent , rafti ng . 
Re servo i rs c reated by the dams h ave enhanced swi mmi ng and boati ng 
opportuni ti e s ,  but have severely l i mi ted wh i tewater rafti n g .  F l uctuati ons  i n  
reservoi r l evel s and streamfl ows can i mpact each of these rec reati onal 
acti v i t i e s .  F i na l l y ,  the enhanced habi tat for b i rd spec i es resul ti ng from 
i rri gated gra i n  farmi ng has imp roved rec reati onal opportuni ti es for hunters 
and  b i rd watchers .  

e .  Land  Use  

( 1 )  I rri gated Agri cu l tu re 

I r ri gated agri cu l tu re i s  the p ri mary ex i sti ng l and 
use tllat cou l d be s i gn i f icantly affected by adj ustments to B PA ' s  whol esal e 
powe r rates .  Regi onwi de , 8 . 5 m i l l i on ac res of fa rml a nd were i rri gated i n  
1 980 . About 2 5 . 9 mi l l i on acre-feet of wate r wa s used to i rri gate c rop and  
pastu re l ands .  Est imates of i rri gati on wate r use  served by s u rface wate r 
sou rces vary from 75 to 98 percent ( Northwest Economi c Assoc i ates , 1 983 ) .  
Thu s ,  most of th i s  water ori gi nates pri ma ri ly from the Co l umbi a Ri ve r and i ts 
tri buta ri es ,  i nc l ud i ng the upper and central  Snake R i ve r.  

The Col umbi a P l ateau is  a maj or d ryl a nd wheat 
product i o n  area of the U n i ted State s .  I n  add i t i on , maj or  i rri gati on proj ects 
on  the Col umb i a  P l ateau have al l owed the p roducti on  of row c rops i ncl udi ng 
sugar beets , corn ,  potatoes ,  a nd beans . The Snake Ri ver P l a i ns i n  I daho i s  
another a rea of extens i ve agri cu l tural  devel opment , muc h of wh i c h  i s  
i rri gated . Approximately 50 p e rcent of the row c rops i n  the Pac i fi c  No rthwes t 
are grown i n  thi s area . Potatoes , sugar beets , and corn are the pri nc i pa l  
c rop s .  

( 2 ) Di rect Servi ce I ndu stri a l  Customers 

I nformati on  presented i n  tn i s  secti on i denti fi es 
rel evant l and use factors a ssoc i ated wi th the OS I ' s . The DS I ' s  are di spersed 
throughout the tri - state area of Washi ngton ( 1 2  p l ants ) , Oregon ( 7  ex i sti ng 
p l a nts and 1 p roposed ) ,  a nd Montana ( 1 p l ant ) . The p l ants a re l ocated i n  
9 Washi ngton counti es and 5 Oregon cou nti es . Tabl e 1 1 1 -3 i denti fi es each 
p l ant l ocati on  by county .  

Of the 1 p roposed and 20 ex i sti ng  p l a nts , 9 a re 
l ocated i n  urban setti ng s ;  the other 1 2  ( i nc l udi ng the p roposed Al umax p l ant 
i n  Umati l l a  County )  are s i ted  i n  or  nea r smal l towns and c i ti es i n  ru ral 
areas .  The 1 2  ru ral regi ons i n  wh i ch OSI ' s  are l oc ated a re p ri mari ly resou rce  
ori ented wi th l a nd l a rge ly  devoted to  publ i c ,  mi ni ng , fo rest , and agri cu l tu ra l  
use s .  Tabl e 1 1 1 -4 p resents the popu l ati on  den si ty patterns i n  those co unti es 
whe re the p l ants are l ocated .  
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TABLE I I I - 3  

PLANT LOCAT ION BY COUNTY 

P l ant/Ci ty 

\�ASH HJGTON 

Al coa/Wenatchee 
Al coa/Vancouver 
Al coa/Ar.!dy 
Ca rborunr.!um/Vancouver 
Crown Zel l e rbach/Port Townsend 
Georg i a-Pac i fi c/Bel l i ngham 
I ntal co/Fe rndal e 
Ka i ser/Mead 
K a i ser/Tacoma 
Kai ser/Trentwood 
Marti n Mari etta/Gol dendal e 
Reynol ds/Long vi ew 

ORE GON 

Hanna N i ckel /R i dd l e 
Ma rti n Mari etta/The Dal l es 
O remet/Al bany 
Pac i fi c  Carbi de/Portl and 
Pe nnwal t/Po rtl and 
Reynol ds/Troutdal e  
E lkem Metal s/Portl and ( Fonnerly 

U n i on Carbi de Corp . ) 
Al umax ( p roposed ) /Umati l l a  

I�ONTANA 

ARCO Metal s 

I I I - 1 3 

County Locati on 

Chel an 
Cl ark ( Portl and-Vancouver SlvlSA ) 
Stevens 
Cl ark ( Portl and- Vancouver SMSA ) 
Jefferson 
Whatcom 
Whatcom 
Spok ane ( Spokane SMSA ) 
P i e rce ( Tacoma SlvJSA ) 
Spok ane ( Spok ane SMSA ) 
K l i ck i tat 
Cowl i tz 

Doug l as 
Wasco 
L i nn 
Mu l tnomah ( Portl and- Vancouver SMSA ) 
Mul tnomah ( Portl and-Va ncouve r  S�SA) 
Mul tnomah ( Portl and- Vancouver SMSA ) 

Mul tnomah  ( Portl and-Vancouver SMSA ) 
Umati l l a  

Fl athead 



A 

TABLE 1 1 1 - 4 
COUNTY POPULATION DENS ITY 

1 980 

B C 

Area Popul ati on 

D 
Percentage of 
Popul ati on i n  

Square Dens i ty per U rban Areas 
County Mi l es 

Washi ngton 
Chel an 2 , 91 5  
Cowl i tz 1 , 1 39 
Jefferson 1 , 805 
K l i c k i tat 1 , 880 
Pi erce  1 , 675  
Spokane 1 , 764 
Stevens 2 , 468 
\�hiltc om 2 , 1 25 

Po rtl and St'1SA 
4-County Reg i on a/ 3 , 650 

O rl'.'gon 
Dougl as 5 , 044 
Li nn 2 , 296 
Umati 1 1  a 3 , 2 1 7  
Wasco 2 , 385 

r10ntana 
Fl atheild 5 , 1 3 7 

Popul ati on 

45 , 061 
7 9 , 548 
1 5 , 965 
1 5 , 822 

485 , 643 
341 , 835 

28, 979 
1 06 , 7 01 

1 , 242, 594 

9J , 748 
89 , 495 
58 , 861 
21 , 732 

51 , 462 

Sq. Mi l e 

1 5 . 5  
69 . 8 

8. 8 
8. 4 

289 . 9 
1 93 . 8 

l l . J 
50. 2 

340 . 4 

1 8 . 6  
3 � . U 
1 8. 3  

9 .  1 

1 0 . 0  

( 2 , 500 or  More )  

44. 5 
67 . 2 
38. 0 
2l .  6 
83. �  
84 . 2  
1 S .  6 
55 . 2 

73. 4 

42. 9 
49 . U 
'S4. 7 
62 . 8 

j3. Ll 

a/ C l ackamas , Mul tnomah , and Washi ngton counti es i n  O regon ; Cl ark Cou nty i n  
- Washi ngto n .  

Source : U . S .  Bureau of Ce nsu s ,  1 980 Ce nsus o f  Popu l ati on , Vo l ume 1 ,  
Characte ri sti cs  of Pop u l ati on , Part 28 Montana , Part 39  Orego n ,  
Part 49 Wash i ngton .  

DS I  p l a nts a re fou nd in  heavy i ndustri al  a reas 
( 9  p l ants ) ,  and i n  smal l ,  i so l ated i ndustri al  areas ( 1 1 p l ants ) .  Those 
p l ants i n  heavy i ndustri a l  sectors have l ocated where zoni ng and 
i nfrastructure systems encou rage cl usteri ng of i ndustry .  Thi s tends to 
miti gate the l and use impact of an  i nd i vi dua l  p l an t .  Those p l ant s i tes i n  
ru ral a reas are found i n  un i ncorporated areas outs i de of urban centers . 
Thi s i s  due , i n  part ,  to the avai l ab i l i ty of l a rge tracts of  l and for 
nevel opment , the separat i o n  of i ndustri al  uses from othe r u rban uses wh i c h  
produce l and use confl i cts , as  wel l as  to tax i nducements . One p l ant i s  
l ocated adj acent to a centra l bus i ness d i stri ct.  

Fo r  the most part ,  p l ant l ocati on has an  
i ns i g ni fi cant i mpact on adj acent l and uses . Most p revi ously ex i sti ng wate r 
or  al r pol l uti on  p robl ems have been  modi fi ed by abatement procedures .  I n  
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rural  a rea s ,  l and  use  confl i c ts  have bee n reduced a s  the maj o ri ty of p l ants  
a re su rrounded by undevel oped c o rporate l an d s .  Al s o ,  the  out-of-town 
l oc a t i o n  of the rura l l y  based p l ants has  hel ped to reduce p l ant  a ssoc i ated 
traffi c p rob l ems . The maj o r  i mp act  i n  the ru ral subreg i on s  has been the 
trade-off of nonu rban l a nd  use s ,  such  as  l a nd  avai l ab l e fo r a g ri cu l ture , for 
u rban u se s .  

Loc ati on requi rements fo r ma nufac t u ri ng a reas  
i nc l ude d i rec t  access  to  comme rc i al transportati on  fac i l i t i e s ,  easy 
c ommuti ng t ime to re s i denti al  a reas  of l abor  forc e ,  avai l ab i l i ty of 
uti l i ti e s ,  a nd c ompatab i l i ty wi th  s u rroundi ng use s .  Seve ra l  a spects of 
spec i fi c  pl ant l oc a t i o n  are notev,orthy . l;/jost of the pl ants  a re adj ac ent to 
water bod i e s  of the Col umbi a and W i l l amette R i ve r  sy stems , or Puget Sound . 
Th i s  refl ec t s ,  i n  p a rt ,  the need for acc e s s  to wate rbo rne t ran sportati on  
and/or  the u se of wate r i n  the i ndustri a l  p roces s .  i�ost p l ants  si ted i n  
rural counti e s  h ave l oc ated wi thi n c l ose p rox i mi ty to the central c i ty of 
t he county i n  wh i c h they are found.  Refl ec ted i n  such a l ocati onal  dec i s i on 
i s  the attracti on of a n  e stabl i shed u rban  a rea to p rov i de Il ou si ng  and  otner 
u rban  amen i ti e s to p l ant  l abo r forc e s ,  and the avai l a bi l i ty of  l ab o r .  

P l a nts i n  e stabl i shed i ndu stri a l  secto rs o f  the 
l a rge u rban  a reas  of Spokane , Tacoma , Po rtl and , and  Vanc ouver have re sponded 
to l oc ati onal  i nduceme nts of i ndu stri al areas whe re manufac turi ng uses  a re 
c l uste red and  there i s  a l a rge l abor forc e  avai l abl e .  Port fac i l i ti e s and  
uti l i ty i nfrastruc ture al so c a n  be shared . Pl ants u s i ng  nati ve raw 
materi al s ofte n l ocate at the sou rce of the materi al s .  

The spec i fi c  l oc a t i o n  o f  a p l ant  affec ts l oc a l  l an d  
u s e  p atterns by c h angi ng ex i s ti ng  uses .  New p re ss u re s  on t h e  l and f o r  
commun i ty devel opment are c reated t o  sati sfy t h e  needs  and  demands o f  p l ant 
i nduced popul ati o n .  I n  terms o f  l ocal  econom i c  stabi l i ty a n d  empl oyme n t  
generated , t h e  more s i g n i fi cant  a p l a nt i s  t o  the l oc a l  economy ,  t h e  more 
i mp o rtant wi l l  be the i mpacts on  l oc al l and use patte rn s .  

( a ) L a n d  U se Impacts on u rban  D evel opment 

The ma i n  i mpact  of the p l a nt s  on  l a nd  u se has  
been  t o  se rve as a c atalyst for  u rban  g rowth . Pl ant operati on  has gene rated 
u rba n  devel opme nt Wll i ch re sponded to the i nc reased popul ati o n .  Conti nued 
p l a nt operat i o n wi l l  hel p to ma i ntai n the necessary t h re s hol d popu l ati ons  to 
s u s ta i n fi rm s ,  i nsti tuti o n s ,  a nd househol d s .  Th re shol d popu l ati on i s  
de f i nerl as  the mi n i mum popu l ati on  s i ze of a n  u rban  cente r  whi C h  wi l l  support 
a n  u rban  fu nc t i o n  ( BPA , 1 977c , p .  I V-1 89) . Whi l e  i t  i s  d i ff i c ul t to a ssess  
h ow dependent l a nd  use i s  upon  D S I  operat i o n ,  it  can  be  a ssumed that the 
g reate r the p l a nt c ontri buti on to the u rban  c h a racter of an  a rea ( a s 
mea s u red here by popu l at i o n ) , the g reater the i nfl uence on l a nd u se . 

( b ) Impac ts on Future L a n d  U se 

Th ree p l a nt s  d i rectly c hange l a nd  use . M i n i ng 
acti v i t i e s  at two p l ants ( Hanna  N i c k l e and Al coa ( Addy ) ) c h ange l a nd u se as  
l a rge a reas  of l a nd a re d i stu rbed by mi n i ng  and  oth e r  p l ant  operati o n s .  The 
f i nal  i mpact  on the d i stu rbed l and i s  l a rgely depende nt on  rec l amati on  
effort s .  Impacts re su l t  f rom p l ant  rel ated t raff i c ,  e spec i a l l y truc k s  a n d  

1 1 1 - 1 5  



heavy equ i pment.  I n  those a reas a dj ac ent to the ml nl ng s i tes , estheti c 
val ues  can  be d imi ni shed by p l ant acti v i t i e s  ( SPA , 1 � 77c , p .  I V- 1 89 ) . After 
a peri od of temp o ra ry shutdown , Al coa ' s  Addy p l ant p re s ently i s  opera t i ng at 
a port i on of i ts ful l capa c i ty .  Hanna ' s  m i n i ng operati ons have been c l osed 
tempo ra ri l y  due to a depre s sed market and escal ati ng p roducti on costs . 
Howeve r ,  a restart of operat i ons  at  Hanna d u ri ng  the upcomi ng rate p e ri od i s  
expected d u e  to an  i nc rease i n  ni c kel  p ri ces  and a rate structure wh i c h  
al l ows operati on duri ng offpeak hours  at a red uced rate . 

The th i rd p l ant potenti a l ly  c h a n g i ng l and use 
p atte rns i s  the p roposed Al umax a l umi num reduct i on p l a nt to be  l oc a ted i n  
Umati l l a ,  O re gon . Approxi mately  1 65 a c res  wou l d be devel oped at  th i s  s i te .  
Th e construc t i o n  peri od wou l d stra i n  nou s i ng  and mun i c i pa l  serv i c e s  i n  
nea rby c ommuni ti e s .  Impacts t o  the road sy stem , wh i c n  woul d n a ve to 
accom�odate a l a rge i nfl ux  o f  a utomob i l e ,  t ru c k , and constructi on traffi c ,  
� re ant i c i pated . Land use p re s s u re s  wou l d be experi enced i n  the a rea a s  
undevel oped tracts o f  l and wo ul d b e  requi red to accept thi s new g rowth . 

A l thougn the Hanna , Al coa , and Al umax p l a nts 
c o u l d h a ve potent i a l  i mpacts  upon futu re l and u s e ,  these wou l d be smal l i n  
compa ri son to those expected to re s u l t from conti nued reg i onal  popu l ati on 
g rowth , chang i ng l and u se patterns , a nd new ec onomi c devel opments o ve r  the 
next 20 years . 

( c )  Oth e r  S i gni f i c ant N atural  Features  

S i gn i fi c ant natu ra l  feat u res  a re a b undant 
wi thi n  the c o u nt i e s  i n  wh i c h  p l ant s i te s  a re found , as  wel l as  i n  adj a cent 
coun t i e s .  For  examp l e ,  the re a re State park s ,  State f o re sts , Nati onal  
p a rk s ,  Nati onal  fore sts , Nati onal  rec reat i o n  a rea s ,  wi l derness a reas , and 
wi l dl i fe re fuge a reas  i n  these cou nti e s .  

The D S I ' s  c u rrently h a ve l i ttl e known i mpact o n  
these a re a s .  I n  the past  the re was f l  uori  d e  i nduced i nj u ry t o  vegetati o n  i n  
a p a rk adj acent to an  a l umi num smel ti ng  ope rat i on ( ARea Metal s )  as evi denced 
by reduced d i amete r g rowtn and rel ated i nsect i nfestati on ( B PA , 1 977c , 
p .  I V- 1 58) . Cu rrentl y , the fl uori de emi s s i on s i tuat i o n  h a s  impro ve d  
s i gn i fi cantly afte r maj o r  i n ve stme nt i n  pol l u t i o n  abatement equ i pment.  
Cont i nued c omp l i a nc e  wi th State stand a rd s  for fl uori de emi s s i ons  wi l l  
requ i re furt h e r  mon i to ri ng . 

( d )  H i stori c and A rcheol ogi c a l  S i tes  

Th e Nati onal  Regi ste r  of H i stori c Pl aces  l i sts  
32 entri e s  in  c i ti es l oc ated near DS I p l ant s i te s .  No  d i rect  phy s i c a l  
i mpacts  upon these h i stori c a l  s i tes h a ve been i denti f i ed .  

One a rea o f  known a rc neol ogi c a l  s i tes i s  
l oc ated nea r OS I c u s tome rs . Approx i mately 1 00 s i tes  a re found o n  o r  near  
the  Col umb i a  R i ver or  the Lake R i ve r- Va nc o u ve r  Lake  fl ood p l a i n a rea i n  
C l ark  C ounty ,  Wash i ngton ( B PA , 1 9 77c , p .  I V- 1 90 ) . N o  d i re c t  pny s i c a l  
i mpac ts on  these s i te s  have been i denti fi ed as  bei ng attri butabl e t o  p l ants 
l oc a ted nearby . 
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f .  A i r Qual i ty 

Federal  amb i ent a i r qual i ty standards tlave been 
e stabl i shed by the E nv i ronme ntal  Protec ti on  Agency ( E PA ) to p rotec t publ i c  
heal th  and  wel fare ( Code of Fede ral Regu l ati on s ,  Vo l . 4 0 ,  1 9H1 , 
Sect i o n s  50 . 4-1 2 ) . Pri mary standard s  were establ i shed based on  c ri teri a for 
the p rotec ti on of publ i c  h eal t h .  Seconda ry standard s  we re e s tab l i shed based 
on c ri teri a for p rotec t i o n  of publ i c  wel fare i nc l u d i ng  the effects of 
pol l utants o n  p roperty , mate ri a l s , and personal  c omfort .  State agenc i e s a re 
pe rm i tted to establ i s h more s t ri ngent ambi ent ai r qual i ty reg u l ati ons  a s  
we l l a s  sta ndard s  for pol l utants f o r  whi c h  there are no Federal standard s .  
Reg i onal  a i r  pol l u t i o n  c o ntrol agenc i e s ,  s u c h  a s  th ose i n  Washi ngton a n d  
O regon , may establ i s tl standaro s  sti 1 1  more stri ngent til a ll the state s '  
stand a rd s .  

Ai r qual i ty i n  t h e  Pac i f i c  i�o rthwe st vari es  .... i th tne 
l pvel and types of h uman acti v i ty p resent . The u rban a reas are ofte n i n  
v i ol ati on of amb i ent a i r qual i ty standards bec ause of ttle  concentrati on of 
veh i c u l ar  and i nd u stri a l  acti v i ty .  Some ru ral a rea s ,  espec i a l ly i n  tIl e  
Col umh i a B a s i n ,  expe ri e nc e  h i g h p a rti c u l ate c oncentrati ons as a re su l t o f  
wi nd  bl own d u s t .  Factors contri but i ng t o  th i s  p robl em i nc l ude a g ri c u l t u ra l  
operat i ons , u np aved road s ,  a nd fi el d and  sl ash  b u rn i ng .  l he re al so  are 
l ocal i zed a i r q ua l i ty p robl ems c a u sed by p a rti c u l a r  i nd u s t ri al  operati o n s .  
D i  rect  c omb u s t i  o n  o f  wood for home heati  n g  i s  bec om i  ng an i nc rea s i  ng sourc e  
o f  a i r pol l ut i o n .  The State s , th rough tile i r  app roved a i r qual i ty p l a n s  
mandated by the Cl ean  Ai r Act ,  a re regu l ati ng  act i vi t i e s t o  l i mi t and i ll 
some c a ses to reduce a i r qual i ty deg radat i o n . 

Areas  wi th i n  the reg i o n de s i g nated i n  v i ol ati on  of one o r  
more Federal amb i ent a i r qual i ty sta nda rds a re l i sted i n  Tabl e 1 1 1 - 5 .  

( 1 )  Effects of B u rn i n g  W ood for Home Heati ng and  
I n c reased Weatheri za ti o n  Programs 

Two maj o r  acti vi t i es  taken by consumers recently  to 
red uce power c o sts a re becom i ng p u bl i c  hea l th concern s .  F i rst , nati onal l y ,  
the burn i ng of wood for home heati ng  has more than doub l ed wi th i n 2 yea rs 
accordi ng to a rec ent nati o nwi de study ( Dep a rtment of E n e rgy , 1 98LD , p .  4 ) . 
Second , i nc reased weath e ri zati on  may affect i ndoor a i r qual i ty .  
I nstal l at i on o f  i ns u l ati on , storm wi ndows o r  other house t i ghten i ng mea s u re s  
c a n  i mpa i r the quanti t i e s  o f  oxygen \'Ii t h i n a dwe l l i ng and  i nc rease the 
p o s s i b i l i ty for the bu i l d-up of dangerous ga ses p roduced by p o rtabl e and 
sol i d  fuel heaters , and may c ontri bute to the concentrati on  of i ndoor 
pol l utants such  a s  radon , forma l dehyde , and  resp i rabl e p a rti c u l a te s .  rh i s  
oxygen  depl eti o n ,  accompan i ed wi th c a rbon monoxi de gas p robl ems ,  h a s  l ed to 
a ri s i ng n umber of deaths ac ross  the nati on ( Dempewol ff , 1 982 , p .  1 36 ) . 
Each  of these  p u b l i c  heal th  c once rns i s  d i scussed i n  the secti o n s  whi c h  
fol l ow .  
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TABLE I I I - 5  

A IR QUAL I TY i�ONATTA I NMEN T  
AREAS I N  THE B PA SE R V I CE REG I ON al 

Pol l uta nts fo r W h i c h  De s i g nati on  
Area i s  Effect i ve bl 

A 8 C 0 
Total  

Li  ne Suspended Ca rb o n  S ul fu r 
No . P a rti c u l ate Monox i de D i ox i de Ozone 

Tdallo 
l .  Ke l l ogg  ( S i l ver  Val l ey ) u nc l a s s i f i ab l e u nc l as s i fi ab l e  
2 .  L ewi ston XX 
3 .  B o i se XX 
4 .  Pocatel l 0 XX 
5.  S oda Spri ngs XX 

�10ntana 
6. Anaconda A rea  XX  
7 .  B utte A rea  XX 
8. Col umbi a Fal l s Area XX 
9 .  M i s s ou l a XX XX 

O regon 
10. P o rtl  and X XX XX 
l l . E ugene-Spri ngfi e l d X XX 
1 2 . S a l em XX XX 
1 3 . Med ford-Ash l a nd XX XX XX 

Wash i ngton 
1 4 . Seattl e-Tacoma XX XX XX 
1 5. Port Ange l e s  X 
1 6 . Tri - C i t i es  
1 7 . Spokane XX XX 
1 8 . Longvi ew X 
1 9 . Vancouver XX XX 
20.  t�a l l a Iva 1 1  a 
2l . Yak i ma XX 
2 2 .  C l  a rk s ton XX 
23.  Renton X 
24.  Ke nt X 

al Th i s  tab l e  i nd i c a tes  the general  l oc a t i on  of nonattai nment a reas . S ome 
a reas  a re actua l l y q u i te l i mi ted i n  s i ze .  See Fede ra l  Regi ster ,  i�O V .  9 ,  
1 9 7 9 ,  f o r  mo re spec i f i c  desc ri pti ons  o f  the a rea boundari e s .  

b l  De s i g nati on  " X �  i nd i cates that  the a rea or  a p o rt i on of  the a rea v i o l ate s  
Fede ra l  secondary a i r qual  i ty standard .  Des i g na t i on " XX"  i nd i c ates th at 
the a rea o r  a p o rti on  of the a re a  v i o l ates Fede ral p ri ma ry a i r qual i ty 
s tanda rd .  

S o urc e : Code of  Federal Reg u l ati o n s ,  Ti tl e 40,  Protec t i o n  of E n vi ronme nt , 
P a rt 81 , U . S .  Gov ernment  Pri nti ng  Offi c e , Washi ngton , D . C . , revi sed J u l y  1 ,  
1 981 . 

I I I - 1 8 



( a )  B u rn i ng Wood fo r Home Heat i n g  

Wood u se nati onwi de i s  e sti mated t o  be a c h i ef 
fuel i n  4 . 7 mi l l i on hou seho l ds  o r  5 . 8 p e rcent  of the nati o n .  Servi ng a s  
ei ther a ma i n  o r  seco nda ry heati ng  fuel  when c omb i ned wi th u se o f  a nother fuel  
sou rce , the fi g u re s  i nc re a se to 1 8 . 1  mi l l i o n househol d s  ( 22 . 3 p e rc e n t ) .  Oth e r  
stud i e s i n  the Pac i f i c  N o rthwest reg i on  i denti fy c o n s i de rably g reater u s e  o f  
wood a s  a fuel so u rc e .  

A random samp l e  survey Has conduc ted i n  tile 
Po rtl and Mp.tropo l i ta n  A rea i n  May 1 982 to dete rm i ne wood use for home heati ng 
( C ummi n g s ,  1 982 ) . The return rate o n  th i s ma i l  su rvey tota l l ed 3 7  p e rcent , 
wi th 60 perce nt  o f  the re spondents l i v i ng wi th i n  the c i ty l i m i t s  of Portl a nd .  
Wood i s  u sed a s  a pr imary fuel by 8. 7 p e rc e n t  o f  the re spondents re s i d i ng i n  
t h i s metropo l i tan  area , c ompared wi th a nati onal fi g u re of S . b perc e n t .  
Qu a nt i t i es o f  wood burned i n  Port l and  by type  of b u rn i ng  i nc l ude wood stoves -

1 2  p e rc ent ( bu rned an  average of 2 . 3  c o rds per  yea r ) , fi rep l ace i n se rts -
9 p e rc e nt ( a veraged 2 . 03 c ord s per  yea r ) , f i re p l ace s  - 34 p e rc e n t  ( a ve raged 
. 85 c o rd s  per yea r ) . O f  al l those i nd i vi d u a l s surveyed , 56  p e rc ent bu rned an  
average o f  1 . 39 c o rd s  per  year,  p roduc i ng emi s s i ons  duri ng the 1 �8l - 82 heati ng 
season  whi c h  tota l ed 8 , 474 tons of  su spended p a rti c u l ate . Of  t h i s  total , 
6 , 5 1 2 tons eme rged from the woodstoves and  i n sert s  and  1 , 962 tons  f rom 
fi  repl ac e s .  

Futu re u se o f  new woodburn i ng  equi pment i s  
under c o n s i derat i o n  by o ne i n  f i ve of Portl a nd ' s  re sponden t s .  
Twen ty - n i  ne p e rc e n t  a l so repo rted th at they p roj ected b u r n i  n g  more wood next 
year a s  c ompared wi th 63 p e rcent  who pl an  to burn a bout the same amount  o f  
wood . Two reasons  may account for why the fi g u res  from th i s  su rvey a re n i gher  
t h a n  t h e  nati o n a l  survey . Fi rst , the  Port l and  survey \�a s  c a rried  out  i n  :�ay 
1 982 d uri ng  a p e ri od o f  s i gn i fi c a n t  economi c rec e s s i on  a s  contra sted wi th the 
na t i o na l  su rvp.y ' s  i n -the-fi el d peri od from Apri l 1 980 through Marc h  1 981 . I n  
a depressed economy ,  peop l e often swi tc h to c heaper fuel  sou rc e s .  Low c o s t  
woodc utt i ng permi ts enab l ed 1 7  p e rc ent of the  re spondents to  use fede ra l and  
state forests . P ri vate and  pe rsonal  p rope rty sou rc e s  served 39 perc e n t  and  
deal e rs sol d wood to the  remai n i ng 44 p e rc e n t .  Second , ttle c o s t  and  
ava i l ab i l i ty of wood i n  the Portl and  area may encou rage i ts use .  

O regon ' s  Dep artment of E n vi ro nmental 
Qual  i ty ( DE Q )  sponsored thi  s study bec a u se of  a c o n c e rn wi th the g rm'/i ng 
quant i ty of \,/ood heat i ng i n  the metropol i tan  a rea and  i ts i mpact on  a i r 
qual i ty .  B ec a u se of p revi o u s  p robl ems wi th a i r po l l uti on , the State tl a s  
e stabl i shed a i r q u a l i ty sta n d a rds i n  seve ral p a rts o f  the state i nc l udi ng 
Port l a nd ,  Sa l em ,  and Jac k so n  County .  Ai r pol l uti o n  prog rams i nc l ude a vell i c l e  
emi s s i ons  c o ntrol program , whi c h  i s  ba sed o n  re -l i c e n s i ng , and c ommerc i a l  and  
i ndu stri a l  emi s s i ons ' sta n d a rd s  for  a i r,  water ,  and  c e rta i n wa ste s .  The  State 
e stab l i shed sta n d a rds for woodburn i ng stove s wh i c h  wo u l d re stri c t  the sal es  i n  
u rb a n  a rea s ,  afte r 1 985 , to model s wh i ch emi t l ess  than  a sta n d a rd emi ss i on 
l e vel . 

The u se of  wood as a heati ng sou rc e  i s  not 
l i mi ted to u rban a re a s .  A survey c o n d uc ted i n  July 1 981 i n  the southern p a rt 
o f  the State of O regon reac h i ng prima ri l y  sma l l town a n d  ru ral re s i dents 
re s LJ l ted i n  the fol l owi ng  key f i ndi n g s : 
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52 p e rcent had f i rep l ace s ;  
38 p e rc e n t  had a woodstove ; 
24 p e rc ent heated p ri ma ri l y  wi th  woo d ;  
a n  average o f  1 . 3  c ords were b u rned i n  f i re p l a c e s ;  
an  ave rage of 3 . 0  c o rds were bu rned i n  woodstoves ; 
a n  average o f  1 . 5 c o rds per  yea r we re bu rned by a l l su rveyed 
respo ndents . 

Respondents repo rted a 28 p e rcent  i nc rease  i n  
wood us e  over the l a st two years and  6 . 1  pe rc ent i nd i c ated that they p l a n ned 
to buy a woodbu rni ng u n i t i n  the fut u re .  

I n  summa ry ,  res i de nt i a l  wood heati ng i s  a maj o r  
sou rc e  of p art i c u l a te pol l u t i o n  i n  O regon a nd the D E Q  i s  c o n s i deri ng  way s  to 
combat t h i s  s e ri o u s  a i r q ua l i ty p robl em .  F i g u re 1 1 1 -4  i n d i c ates that 
pa rt i c u l a te emi s s i ons from res i denti al  woo d  combusti on  now exceed tnose from 
i ndu stry i n  the l a rge st metropol i ta n  a rea of the state ( K owal c zy k  and  
Tomb l eson , November 1 982 , p .  10) . A s  shown i n  F i g u re 1 1 1 -5 ,  re s i dent i a l  wood 
b u rn i ng i n  t�e d fo rd , O regon , h a s  a l so s u rp a s sed i ndustri al  emi s s i o n  t re n d s  i n  
the gene rati o n  of p a rt i c u l ate emi s s i o n s  ( Ho ug h  and  K owal czy k , November  1 982 , 
p .  2 ) . 

I n  addi t i o n  to the maj o r  concern  ove r  the 
effect of woodb u rn i ng o n  a i r qual i ty in  O rego n ,  woodstoves a re becomi ng  
recogn i zed a s  a s i g n i f i c a nt fi re h azard .  Imp roper i nstal l at i o n  of woodstoves 
a nd the use of da ngerous fuel s i n  them a re the two rea s o n s  why these 
acti v i ti e s have become tne l ea d i ng c au ses  of  fi re i n  O regon ( Coc h ra n ,  1983) . 
One of the p r i m a ry reasons  g i ve n  fo r the g reate r  i nc re a se i n  f i re s  i s  the bad 
economy ( peopl e h ave been b u rn i ng  ti res , p ressed-wood l og s ,  and o the r 
da nge ro u s  materi al s i n  wood s toves wh i ch a re s u i tab l e  o nl y  for wood ) .  C reosote 
b u i l dup i n  c h i mney s  i s  a sec ond concern to fi re offi c i a l s .  I n  Decembe r 1 �8L , 
one f i  re d i  stri ct  i n  !vlu l  t nomah County rep o rted that 50  perc e n t  of  al l fi  re 
c a l l s  we re based o n  wood sto ve c h i mney fi res . Th i s  c omp a res wi th  nati onal  
fi gures  wh i ch show that these heati ng  devi ces  c a use 22 p e rc ent of si ngl e 
fami l y  t'es i  denti  a 1 fi  res ( I b i  d )  . 

Th e p robl em s assoc i ated wi th the use of  wood 
for h ome heati ng  a re ,  o f  co urse , not l i mi ted to O re go n .  Other j u ri sd i c t i o n s  
th roughout t h e  N o rthwe st  a re e nc o u nte ri ng s i m i l a r di ffi c ul t i e s . 

( b ) Weathe ri zati on  P rog rams and  I ndoor Ai r Qu a l i ty 

Vari ous  e l ements of  SPA ' s wea th e ri zat i o n 
p rog rams h ave been restri c te d  because  they can  a l ter i ndoor a i r qual i ty wh i c h ,  
i n  tu r n ,  may have i mp l i c ati o n s  for human hea l th .  C o n s e rvati on  mea su res  that  
reduce the i nfi l t rat i on of ou tsi de a i r i nto a bu i l d i ng ( e . g . , storm wi n dows , 
caul k i ng ,  and weathe rstri pp i ng )  a re i nc l uded i n  BPA ' s p rog rams o n l y  on a very 
l i mi ted bas i s  u n t i l thei r effects on  i ndoor a i r qual i ty a re better unde rstood.  
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F I GURE 1 1 1 - 4: 
WOOD BURN I NG AND I NDUSTR I AL RES I DENT I A L  

EM I SS I ON TRENDS IN THE PORT LAND A I RSHED 
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'A POTENTIAL WOOOSTOVE CERTIFICATION PROGRAM. ' 
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PORTLANO, OREGON. NOVEMBER. 1982. PAGE 1 0 .  

F I GURE I I I -5: 
RES I DENT I A L WOOD BURN I N G  AND I NDUSTR I AL 

I N  THE MEDFORD A I RSHED EM I SS I ON TRENDS 
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'A CO�REHENSIVE STRATEGY TO REDUCE RESIDENTIAL 

WOOD BURNING INPACTS IN SMALL URBAN COMMUNI T IES . •  
OREGON DEPARTMENT OF ENVIRONMENTAL QUAL I TY. 

PORTLAND. OREGON. NOVEMBER 1982. PAGE 2 .  



I ndoor a i r qual i ty i s  becom i ng  a nat i on a l  
c on c e r n ,  p a rt i c u l a rl y  i n  rel ati on t o  mak i ng  bu i l d i ng s  energy effi c i e n t .  I t  
h a s  b e e n  f o u n d  that " a i r-ti ght"  b u i l d i ng s  tend to i nc rease concent rati o n s  o f  
c ommon i ndoor a i r  pol l utants suc h a s  rado n "  fo rmal dehyde , a n d  parti c u l a te s .  
The se pol l uta nts a re p re se nt t o  some de g ree i n  most b u i l d i ng s .  Radon g a s  
exi s t s  nat u ra l l y  i n  soi l s  and  mi g rates th ro ugh fo u ndat i on c rac k s  a nd ho l e s  
i nto dwel l i ng s .  Fonna l de hyde emanates f rom b u i l di ng mate ri a l s ,  s uc h  a s  
p a rt i c l e boa rd a nd p l ywood . P a rti c u l ates a re e spec i al l y  abundant whe re 
smok i n g  a nd othe r  comb u st i o n  occ u r .  I nc rea s i ng the e ne rgy eff i c i e ncy of a 
b u i l d i ng ,  e i ther th rough weatheri zat i o n  o r  reduc ti on  i n  mec h a n i c a l  
venti l at i o n ,  reduces t h e  amou nt of  i ns i de a i r avai l ab l e for d i l uti ng i ndoo r 
a i r pol l utants . When  i ndoo r ai r pol l utant c oncentrati ons  i nc rease , ri s k s  to 
h uman h ea l th  c a n  a l so i nc re a se . The heal th effec ts i nc l ude i nc re a sed eye and  
t h roat i rri tati o n  a nd a n  i nc re a s ed ri sk  of  l ung  cancer .  

S i nce i ndoor a i r qua l i ty i s  a c omp l ex a nd 
rel ati ve l y  new a rea of publ i c  c on c e r n ,  the re a re many q ue sti o n s  to  be a nswered 
about the exact effects of con serva t i o n  mea s u res  on i ndoor a i r qual i ty ,  a nd 
the rel ati o n sh i p s  between exp o s u re to i ndoor a i r pol l utants a nd hea l th 
effects . BPA i s  c u rrently p rep a ri ng  an  E I S o n  the pote nt i a l  h eal th effects o f  
a proposed reg i o nwi de we ath e ri zati o n  p ro g ram . Bec a u se th e re i s  l i tt l e p rec i se 
i nformat i on a v a i l a bl e on wh i c h  to base thi s £ IS ,  BPA i s  a l so i n i t i ati ng th ree 
i ndoor  a i r qual i ty f i e l d stu di e s .  The fi rst study \'Ii l l  moni to r i ndoo r a i r 
qual i ty i n  exi st i ng home s befo re and  after weatheri zati o n .  The second study 
wi l l  mon i tor i ndoor ai r qual i ty i n  new-e n e rgy-effc i c i e nt rl Omes  a nd test the 
effi c acy of e ne rgy-eff i c i ent venti l at i o n  devi ces  for reduc i ng i ndoo r a i r 
pol l utants . The th i rd study wi l l  mon i to r  i ndoor  a i r q ual i ty i n  c ommerc i a l 
b u i l d i ng s  be fore and  afte r ene rgy c o n se rvati on  s tep s h a ve been taken . I n  
addi t i o n  to BPA ' s i ndoor ai r qual i ty wo rk , other Fede ra l  agenc i es and  rese a rc h  
i nsti tute s h a ve been a nd a re work i ng on  the probl em . These i nc l ude the u .  S .  
E n vi ro nmental P rotec ti o n  Age ncy ( EPA ) ,  the Consume r P roducts  Safety 
C ommi s s i o n ,  a nd the E l ectri c a l  Power Researc h  I ns t i tute . E PA h a s  rec entl y 
p resented a b i l l to C o n g re s s  spec i f i c a l l y  for  fundi ng  i ndoor  a i r qua l i ty 
resea rch .  

Methods to mi ti gate the effects on i ndoor a i r 
q u a l i ty of weath e ri zati o n ,  o r  h ouse-ti ghte n i ng , mea s u re s  a re a l so  be i ng 
c on s i d e red . Cu rrent l y ,  a i r- to- a i r heat excn a ng e rs a re c o n s i de red to be  the 
most effi c i e nt way to ma i nta i n exi s t i ng l evel s of i nd oo r  a i r qual i ty and sti l l 
save e ne rgy . Al though  oth e r  mi ti gati on  de v i c e s  a re avai l ab l e a nd a re bei ng  
stud i ed ,  thei r effecti veness  i s  u n c e rtai n ,  e spec i a l ly  for reduc i ng 
c oncentrati o n s  of al l types of i ndoor a i r pol l utants . 

Another mi ti gati on stra tegy enta i l s  c o n t ro l l i n g 
o r  el i mi nati ng  the sou rc e s  o f  i ndoor  a i r pol l uti o n .  Among oth e rs , th i s  wou l d 
requi re the remov a l  o f  formal dehyde p roducts  f rom b u i l d i n g s ,  the estab l i shment 
of  des i gnated smok i ng  a re a s  to reduce  exp osu re of  non-smokers to p a rti c u l ate s ,  
a nd the sea l i ng o f  al l vi s i b l e  fou ndati on  c rac k s  t o  re tard the fl ow of  rad o n  
g a s  i nto b u i l di n g s .  Th i s  strategy i s  often d i ffi c u l t o r  expe n s i ve t o  
i mpl ement . 
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( 2 ) Effect of the D i rect-Se rvi ce  I ndustri al  Custome rs 

Oregon has establ i shed standa rds requi ri ng that 
exi st i ng p ri mary al umi num pl ants be retrofi tted by 1 984 to meet emi s s i o n  
l evel s curre ntly requi red of new p l ants . Tabl e 1 I I - 6 p rese nts current 
nat i o nal  and state amb i ent a i r qual i ty sta ndards .  

The  eva l uati on  of the  i mpact of uS I customers on  the 
terre stri al envi ronment i s  based upon types of a i r emi ss i ons ,  compl i ance witn  
respecti ve State a i r and forage ( vegetati o n )  standards , p l ant l ocati ons , and 
1 Dca 1 wi 1 dl i fe resources .  Te rrestri a 1 i mpacts refer to effects upon natu ra 1 
or  agri cul tural  vegetati o n ,  wetl and s ,  b i rd s ,  mammal s , repti l es ,  and amph i b i ans  
ex i sti ng wi th i n the  p robabl e impact a rea .  I ndustri a l p l ants l ocated i n  urban  
areas were not consi dered to have important surroundi ng terrestri al  resou rces 
except for ornamental vegetat i on .  

Potent i a l impacts of the i ndu stri a l  cu stome rs upon 
the te rrestr ia l  envi ronment are primari ly due to a i r emi s s i on s .  Ai r emi ss i ons  
of primary concern are fl uori des , parti cul ates , sul fur di ox i de ,  carbon 
monox i de ,  and me rcury .  B a sed upon techn i cal  i nformat i on on effects of 
fl uori des on  an imal s ,  Wash i ngton ,  Oregon ,  a nd Montana nave adopted forage 
standards .  The se standards set l evel s of permi ss i b l e  fl uori de conce ntrati ons 
i n  vegetati on .  The forage sta nda rds and gene ral compl i ance wi th a i r qual i ty 
standa rds are used to regul ate and eval uate the impacts of DS I ' s  upon the i r 
respecti ve te rrestri al e nvi ronments . Cu rrentl y ,  the OSI ' s , now subj ect to the 
fo rage standa rds ,  a re cons i de red to h ave a negl i g i b l e  impact  on thei r 
su rroundi ng terrestri al  e nvi ronment .  

In  summary ,  each of the d i rect- serv i ce i ndustri al  
customers i s  subj ect to regul ati on by a i r po l l uti on control  agenc i es wh i c h  
have establ i shed regul ati ons to l i mi t emi s s i ons  of a i r pol l utants f rom 
emi ss i on sou rce s .  V io l ati ons of these regul ati ons  may re su l t  i n  fi ne s ,  
vari ance s ,  comp l i ance schedu l e s ,  o r  p l a nt c l osure s .  Once the DSI ' s  pl a nts 
meet the i r re spect i ve standards fo r ope rati o n ,  i t  i s  doubtful that any 
s i gn i f i cant a i r qual i ty probl ems wi l l  be attri butabl e di rectly to any of BPA ' s  
i ndustri al customers. Thi s conc l u s i o n  i s  based on  an  analy si s presented i n  
BPA ' s Draft Rol e E I S ,  Append i x  C ( BPA , 1 97 7c ,  p .  I V- 1 43 ) . 

( 3 ) E ffect of I rri gated Agri cu l ture 

I t  i s  possi b l e that a i r pol l uti on  i n  VIe form of 
dust coul d be i nc rea sed by a reducti on i n  i rri gated ac reage.  The l evel of a i r 
pol l uti on  woul d depend on  whether the uni rri gated l and \>Jou l d  be dry fa rmed , 
the so i l  structure ,  and on wi nd l evel s i n  a n  a rea . 

g .  Water Qual i ty 

The impact on water qual i ty i s  eval uated on the basi s of 
effl uent compo s i t i o n and vol ume added to a ri ver or  ma ri ne basi n .  Federal  and 
st;}te standards for water qual i ty app ly.  I ndi v i dual state d i scharge pe rmi t 
cond i ti ons and monthly d i scharge mon i tori ng reports a re summari zed by E PA for 
tota l q uanti ti es and percent contri buti ons to the re specti ve water basi ns .  
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TABLE 1 1 1 - 6 :  
AMBI ENT A I R  QUAL I TY STANDARDS 

Na t i ona l Amb i e n t  Air 
Qua l i ty Standards 

Montana State Amb i en t  
A i r  Qua l i ty S ta n dards 

Oregon State Amb i e n t  
A i r  Qua l i ty Sta ndards 

Wash i n gton State Amb i ent 
Air Qua l i ty S t andards 

Pr i mary Second ary . __ _ _____ L T n  I I 
75 ug/m3 annua 1 I 60 ug/m3 I 7 5  ug/m3annua 1 geometri c me a n ,  60 ug/m3 a n n u a  1 geometr i c mean, I Same as Federa 1 
geome tr i c  mean , I geome tric mea n ,  I never t o  b e  exceeded never to be exceeded for any I Secondary Standards 
never to be I never to be I ca lendar year I 
exceeded I exceeded I I 

I I I 260 ug/m3 max .  I 1 5 0  ug/m3 max .  I 200 ug/m3 24-hour aver a g e ,  not 100 ug/m3 24-hour con c entrat i o n ,  
24-hour average , I 24-hour average, I to be exceeded more th an once not to be exceeded more than I not to be exceeded I not to be exceeded I per year 15 percent of the t i me for samp l e  
more than once per I more than once per I co l lected in a g i ve n  c a l endar I 
year I year I month I I I 1 50 ug/m3 maximum 24-hour I 

I I concentrat i o n ,  not to be exceeded I 
I L rnor.E! than once per ye�r. I --r -� 

80 u g/m3 I 1 300 ug/m3 0 . 02 ppm max imum annua l average , 60 ug/m3 annua l a r i thmetic mea n ,  I 
( 0 . 03 ppm) ann u a l  I ( 0 . 50 ppm) max i mum never to be exceeded never to be exceeded I 
a r i thme t i c  mea n ,  I 3-hour average , n o t  I 
never to be exceeded I to be exceeded more I 

I than once per year I 
I I 

36 5  ug/m3 I 0 . 1 0 ppm 24-hour average, not to 260 ug/m3 max i mum 24-h our I 
( 0 . 14 ppm) max imum I be exceeded more than o n ce per year average, not to be exceeded more I 
24-hour average, not I year than once per year I 
to be exceeded more I I 
than once per year I I 

I I 
I 0 . 50 ppm I -hour average, not to 1 300 ug/m3 max imum 3 -h our I I be exceeded more than 18 t i me s i n  average, n o t  t o  be exceeded more I 

any 12 consecu t i ve month s than once per year I 
I I 
I I I I I I 

60 ug/m3 
( 0 . 02 ppm) annua l 
a r i thme t i c  mea n ,  
never t o  b e  exceeded 

260 ug/m3 
( 0 . 10 ppm) ma x i mum 
24- hour average, not 
to be exceeded more 
than once per year 

1048 ug/m3 
( 0 . 40 ppm) max imum 
I - hour concentrat i o n  
never t o  b e  exceeded 

( Th e  Puget Sound 
APCA has add i t i o n a l  
standards a s  
fo l l ows : 
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Nat io n a l  Amb ient  Air  
Qual i ty S tandards 

TABLE I I I -6. 

Montana State Amb i e n t  
A i r  Qual i ty S tandards 

c e n t . 

Oregon State Amb i ent 
Air Qual i ty Standards 

Wash i ngton State Amb i ent 
Air Q u � l i ty S tandards 

Po 1 1  utant Pr i mary __ -+_�S::cec,,-,o::.:n.::.da,,-,rd.Y ___ --+ ____ _ 

S u l fur O x i d e s  0 . 04 p p m  ma x i mum 
( cont . )  30- day average, 

Carbon 
Monox i des  

never to  be exceeded 

1 . 00 ppm ma ximum 
5 - m i nute average , 
not to be exceeded 
more than once i n  
any consecu t i ve 
8 hours 

9 ppm ( 1 0 mg/m3 ) Same as  P r i mary 9 ppm ( 1 0  mg/m3 ) max i mum 8 . 7  ppm ( 1 0 mg/m3 ) max i mum Same as Federa l 
max imum 8-hour 8-hour average, not to be 8-hour average, not to be  Pr imary 
average, not to be exceeded more than once per year exceeded more than once per year Standards 
exceeded more than 
once per year 

35 ppm (40 mg/m3 ) 23 ppm max i mum l -h our average , not 35 ppm (40 mg/m3 ) max i mum 1 -hour 
maxi mum l -hour to be exceeded more than once per average, not to be exceeded more 
average ,  not to be year than once per year 
exceeded more than 
once  per year 

Photochemi c a l  235 ug/m3 max i mum Same as  Pr i mary Same as Federal 
Pr imary 
Standards 

Ox idants  1 -hour average , 
measured between 
10 a . m .  and 4 p . m .  
n o t  t o  b e  exceeded 
more than once per 
year 
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TABLE 1 I I - 6. c a n t . 

P o l l utant 

N i trogen 
D i o x i d e  
( N02 ) 

er.v I I  i um 

N a t i o n a l  Amb i en t  A i r  
Qua l i ty S tandards 

Pr i mary Secondary 

Mon tana State Amb i e n t  
A i r  Qua l i ty Standards  

F l uor i d e s , -Tl part per b i l l ion  par t s  of a-fr 
Iota 1 i n  a i r  I ( a s  HF ) ,  24-hour average 
Fluonde s ,  --scr ug/g 30-day average ,  never to 
( a s  F) i n  I exceeded 
forage for I 
an imal  I 35 ug/g gra z i n g  season average 
cons ump t i o n  
dry we i gh t  I 
ba s i s  I 

I I 
I I I I 
I I 
I I 
I 
I 

Oregon State Amb ient 
A i r  Qua l i ty Standards 

Was h i ngton State Amb i e n t  
A i r  Qua l i ty S tandards 

Same as Federa l 
P r i ma ry 
Standards 

� ppm a v erage , for any 12 40 ppm average, for 
I con secut i ve mon ths  any 1 2  con secut i ve 
I months  
I I I I 
I I 
I I I I I 
I 
I 
I 

60 ppm e a ch month 
. for more than 2 
con secut i ve month s 

80 ppm more than 
once i n  any 2 con
secut i ve month s 

Cured forage grown 
for s a l e  as  
l i ves tock feed sha l l  
not exceed 40 ppm 
by dry we i ght after 
cur i ng or prepar i n g  
for s a l e  



..... 
..... 
....... 
I 

N 
-.....J 

P o  1 1  utant  

F l uor i de s ,  
gaseous 

Source s :  

Na t i on a l  Amb i ent A i r  
Qua l i ty S tandard s  

TABLE I I I -b .  

Mon t a n a  S tate  Amb i en t  
A i r  Qua l i ty S tandards 

c o n t . 

0 . 3  ug/cm2 per 28 day s ,  never to 
be exceeded as  measured by c a l c i um 
formate paper tech n i que 

Oregon S tate Amb i ent  
A i r  Qua l i ty S tandards 

Wash i ngton State Amb ient  
Air  Qua l i ty Standards 

3 . 7  ug/m3 average 
as HF for any 1 2  
con secu t i v e  hours 

2 . 9  ug/m3 average 
as  HF for any 24 
consecut i ve hours 

1 . 7  ug/m3 average 
as  HF for any 7 
con secut i ve days 

0 . 84 ug/m3 average 
as  HF for any 30 
con secu t i ve days 

0 . 5  ug/m3 average 
as  HF for the per iod 
through October 31  
of any year 

State of I�o n tana A i r  Qua l i ty Ru l e s ,  Mon tana Dep t .  of Hea l th tlnd E n v i ronmental  S c i ence s ,  May 1982 

Air Qua l i ty Data Summary for Cou n t i e s  of K i ng ,  K i t s a p ,  P i erce,  Snohom i s h ,  Puget Sound Air Po l l u t i on Contr o l  Agency,  March 1 ,  1980 

Wash i ngton State Department of Ecol ogy , Amb i e n t  A i r  Qua l i ty S ttlndar d s ,  r e v i sed May 1982 

Oregon Department of E n v i ronmental  Qua l i ty ,  Admi n i s tr a t ive Ru l e s ,  Chap ter 340 , July 1982 

(WP-PLA- 1 1 9 4m) 



The state d i sc h a rge permi t condi ti ons a re used to dete rmi ne the amount of 
i ndustri al custome r waste whi ch may be  d i sch arged i nto thei r respecti ve wate r 
resou rce dra i nage bas i n s .  Vi ol ati ons o f  these permi ts may resul t i n  f i nes , 
vari ances ,  c omp l i anc e  schedul e s ,  or  pl ant c l osure s .  

For the al umi num pl ants , the water pol l utants are 
pr ima ri ly fl uori des ,  suspended sol i ds ,  ac i d s and bases ( pH ) ,  oi l s  and g rease s ,  
cyan i de ,  ch l ori ne , phosphorus , c h romi um ,  al umi num ,  organi c materi al s ,  a nd 
i nc rea sed temperatures .  The  pol l utants of maj or  concern are the  fl uori des ,  
suspended sol i d s ,  ac i ds and base s ,  oi l s ,  and cyan i de .  

The chemi cal  pl ants d i scharge merc ury ,  ch l ori ne , ac i ds 
and bases , suspended sol i ds ,  ammoni a ,  and phosphorus .  The pol l utant of maj or 
concern i s  merc u ry wh i c ll i s  very tox i c to aquati c 1 i fe and al so hazardou s to 
man th rough consumpt i on of fi sh and shel l f i sh .  

The effl uents of the ferroa l l oy p l ants p ri ma ri ly conta i n 
heavy metal s such  as  cadmi um ,  c opper,  c h romi um ,  i ro n ,  l ead , ti tan i um , and 
z i  nc . Cadmi urn , copper,  and z i  nc are ve ry toxi c to aquati c 1 i fe whe reas i ron 
and ti tani um are of l esser concern.  The metal l u rg i cal  pl a nts d i scharge 
s imi l a r heavy metal s ( l i sted above ) , phosphoru s ,  and o i l a nd grease . 

Maj or  wate r pol l uta nts i n  effl uents from the carDi de 
p l a nts a re suspended sol i ds ,  o i l and g rease , and manga nese . The pul p and 
paper m i l l  effl uent conta i ns o rgani c mate ri al , suspended  sol i ds ,  merc aptans,  
and res i n  aci ds .  The above maj or  water pol l utants i n  suffi c i ent quanti ti es 
coul d i mpact l ocal  amb i ent water qual i ty by affecti ng aquati c l i fe and by 
presenti ng potenti al human heal th hazards .  

The envi ronmental effects of  the  maj or pol l utants va ry 
with  the types of i ndu stry and the geog raph i c  l ocati ons  i n  di fferent d rai nage 
basi n s .  DS I ' s  hav i ng water recyc l i ng  systems , wi th n o  d i scharge t o  publ i c  
\'/aters , h ave no impact upon water qual i ty .  Other  051 ' s , meet i ng water qual i ty 
standa rds ,  contri bute negl i g i b l e amou nts to the exi sti ng  water qual i ty 
probl ems i n  the reg i on .  

I rri gated agri cu l ture al so contri butes to  water pol l uti on 
by red uc i ng streamfl ow \I/h i ch ,  i n  turn , reduce s the di l ut ion  and ass i mi l ati ve 
capac i ty of the stream. I rri gati on  runoff a l so i nc reases sed iment,  mi neral , 
and nutri ent l oads .  The amount of the contri but i o n  depends on soi l 
propert i e s ,  topog raphy , wate r app l i cati on rates , i rri gati on method s ,  and oth e r  
factors . 

h .  Ac i d R a i  n 

Ba sed on recent stud i es by the Env i ronmenta l Protecti on 
Agency ( General Accout i ng Offi ce , 1 981 ; Granat , et al . ,  1 982 ) , extens i ve ri sk  
from aci d rai n  ex i sts i n  the  South , Southwest , i n  some mounta i n a rea s of the 
West ,  as  wel l as i n  the wel l known probl em reg i ons  of the Northeast and North 
Ce ntral U n i ted States . Emi ssi ons of both sul fur di oxi de ( SO � ) and n i trogen 
ox i de ( NOx ) '  the pr imary causes of ac i d  rai n ,  h ave i nc reased dramati cal ly i n  
the many states l oc ated i n  these reg i ons . Ac i d  ra i n  i s  defi ned as  rai nfal l 
wi th a pH of l ess than 5 . 6 .  
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There has al ways been some aci d  i n  natural rai n ,  caused 
by suc h gases as  the carbon di oxi de from green p l ants whi ch , when combi ned 
wi th water vapor i n  the a i r,  turns to extremely weak carboni c ac i d . 
Vo l ca noes , forest fi res and sea sp ray contri bute smal l amounts of S02 wh i ch 
comb i nes wi th water vapor to form sul phuri c ac i d . Dust and a i rborne 
chemi cal s ,  such as cal c i um and potassi um ,  have been abl e to keep the aci ds from 
natura l  sou rces rel ati vely neut ral i zed fo r many years ( Howa rd and Pe rl ey ,  
1 980 ) . 

F i g u re l I I - 6 ,  di spl ays  the geograptl i c di stri buti on of 
surface water al ka l i ni ty th roughout the nat ion  and i s  based on surface water 
samp l es from 2 , 500 di ffe rent s i tes.  Si nce al ka l i n i ty measures i nd i c ate the 
abi l i ty of a wate rshed to wi thstand ac i d  l oadi n g s ,  wate rsheds with  l ess  than 
200 mi cro equi val ents per l i tre a l ka l i ni ty may , over years of ac i d i c  
deposi ti o n ,  become sens i ti ve wh i l e  wate rsheds w i th l ess than 50 mc l may be 
sens i t i ve to short te rm impacts from aci di c depos i ti on .  Al kal i n i ty i s  defi ned 
as d i s sol ved m i neral s to buffer  or neutral i ze the ac i d  p rec i p i tati o n .  

Many o f  the same geograph i c  areas whi ch  a re vu l nerabl e to 
aci d  rai n damage a re al so areas wh i c h  rece i ve h i ghly ac i di c  p rec i pi tati o n .  
F i gure 1 1 1 - 7  pl ots the ave rage annual  p H  l evel o f  ra i nfa l l  fo r 1 979 .  The map 
i denti f i e s  vul nerabl e areas as be i ng those wi th an ave rage annual  pH l eve l 
bel ow 4. 6 ,  the th reshol d associ ated wi th damage to l a kes.  Tni s map i ndi cates 
that the ac i d  rai n l evel s i n  the Pac i fi c  Northwest have i n  the p ast been l ow .  
F i gu re s  1 1 1 - 6  a nd 1 1 1 - 7 ,  together, show the reg i on to  be vul nerabl e to  change 
i n  l evel s of ac i d  p rec i p i tati on .  

Coal -fi red powe rp l ants and other coal burn i ng i ndu stri es  
have been i dent i fi ed as a c h i ef source  of S0 2 and NOx emi s s i o n s .  
Consi derabl e researc h  has been undertaken concerni n g  the rel a t i  onshi p betwee n 
emi ss i ons and depos i ti on of aci ds and i t  appea rs cl ear  that control  of Su� 
a nd NOx emi ssi ons i s  a vi tal step i n  mi ti gati ng the p robl em of aci d rai n .  
Al th ough technol ogy i s  cu rrently ava i l abl e t o  substanti al ly reduce coal -f i red 
power pl ant emi ssi on s ,  the monetary costs i nvol ved have sp arked debate as to 
whether these faci l i ti es shoul d undergo maj or  acti ons  to i nstal l sc rubbers and 
other devi ces .  One al ternati ve has been to transport l ow-sul fu r coal ove r 
l ong d i sta nces .  A vari ety of studi es  of the effects of powe r p l ants i ndi cate 
the probl em i s  growi ng beyond state boundari es .  The effects of Soutrn'lestern 
powe r pl ants on the Col orado Pl ateau were p resented to Congress  ( � . S .  Senate 
Commi ttee on I nte ri or  and I n su l ar  Affai rs , 1 971 -7 2 ) . The recogni t i o n  of aci d  
rai n a s  a seri ous haza rd ( L i kens a nd l3onnann , 1 9"74 ) , a s  �'Ie l l  tne adverse 
i mpacts of powe r generati on goi ng beyond l ocal  a i rsheds hundreds of mi l e s  
downwi n d ,  are bei ng analyzed and di scus sed i n  many forums ( Cook , 1 978) . 

Th i s  debate over cause/effect respons i bi l i ty conti nues 
because of the l ack of a quanti tati ve cause/effect rel ati onsh i p  between  
pol l utant emi ss i ons  and the  measured aci d i ty of p rec i p i tati on  determi ned 
between i nd i vi dual a nd reg i onal sou rces and receptor a reas downwi nd ( Reco rd , 
et al . ,  1 982 ) .  Addi ti onal work i s  needed to trace the rel ease of pol l utants ,  
thei r conve rs i on a nd transport rates , a nd the  mea su rement of depo s i ti on to 
eval uate the effects of modi fi cat i o n  of the va ri ous sou rce contri buti ons on 
the aci d  prec i p i tati o n  i n  receptor a rea s .  
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FIGURE m-8. 
TOTAL .ALKALINITY OF SURFACE WATERS 
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FIGURE m-7. 
AVERAGE ANNUAL pH LEVEL OF RAINFALL, 1979 

Na t ional Atmo sphe r i c  D e p o s i t ion Program 
P r e c i p i t a t ion-we i gh t e d  NADP & CANSAP D a t a  
February , 1 9 8 1  

Neut r a l  p H  . . . . . . . . . . . . . . . . . 7 . 0  
Dr inking Wa t e r  S t an d a r d  p H  . .  6 . 0  
Norma l r a in p H  . . . . . . . .  : . . . . .  5 . 6  
Vinegar p H  . . . . . . . . . . . . . . . . . .  3 . !) 

Ea s t ern avera8e annua l  pH leve l i s  4 . 3 ,  but s ome individual s t orms 
have me a s ur e d  a s  l ow as 3 . 1 .  Snow me l t s  c an a l s o  incr e a s e  the 
a c i d i ty drama t i c a l l y . A one di g i t  d e c r e a s e  r e p r e s en t s  a t en - fo l d  
incr e a s e  i n  a c i di t y . Mor e  r e cent s t ud i e s  have sho1lm t h a t  i n  c e r t a in 
we s t e rn l o c a t ions p r e c i p i t a t i on may be mo r e  a c i d i c  than ind i c a t e d  above . 
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Because coal fi red boi l ers are maj or  contri butors of 
S02 emi ssi ons , the su l fur content of coal i s  a l so an  i mportant fac tor. A 
number of states i n  the E a st and Northeast secti ons of the c ou ntry nave 
establ i shed stri ngent control s on the l evel of sul fur wh i ch i s  a l l owed i n  coal  
for use by coal  burni ng i ndu stri es . The trend i s  cl ea r :  wi th i n i t i al  support 
from the E nvi ro nmental Protecti on Agency , states have passed l aws and 
e stabl i shed regul ati o ns i n  an  effo rt to p rotect a i r sheds and to control a i r 
pol l ut i o n .  However, many of these restri ct i ons apply only to new emi ss i o n  
sources .  W i thout the impo s i t i on o f  add i ti onal control s on  ex i sti ng p l ants , i t  
i s  un l i kely that the p robl em o f  ac i d  rai n wi l l  decrease i n  the nea r futu re . 

I n  the Pac i f i c  Northwest,  two recent State acti ons have 
affected coal f i red power p l a nts . I n  l ate 1 982 i n  the State of Washi ngto n ,  
the Energy Fac i l i ty S i te Eva l uati on Counc i l imposed stri cte r  a i r pol l uti on  
control requ i rements than  it  had  recommended one  year  earl i e r ,  on the p roposed 
Creston coal f i red p l ant .  The  State counc i l ' s requi rements were tougher than 
the f i nal  a i r qual i ty permi t i ssued by the Regi on  X Off i ce of the 
Envi ronmental Protecti on Agency .  A s i m i l a r i s sue i s  bei ng debated i n  easte rn 
Oregon where the A1 umax al umi num p l ant penni t i s  bei ng cha l l enged by Portl and 
Ge neral E l ectri c ( PGE ) as accou nti ng for al l a l l owabl e a i r pol l ut i o n  i n  thi s  
reg i o n  so that p roposed exp ans i on of a nearby PGE coa l fi red p l ant woul d not 
be poss i bl e . Th i s  i s sue may be moot befo re a dec i s i o n i s  reached , as  A1 umax 
recently announced a dec i s i on to " i ndef i n i tely defe r" the p l anned fac i l i ty .  

( 1 ) Ac i d  Ra i n  E ffects 

In l i ght of these f i ndi ngs ,  i t  i s  wo rthwh i l e  to 
spec i fi  ca 1 1y i denti fy what aci d rai n does .  When aci d p reci  pi tati on has  been 
depos i ted on the grou nd , i t  may al te r  the comp os i ti o n of the soi l s  and surface 
wate rs and exe rt a detri mental effect on i ndi genous p l ants and an ima l s wi th i n 
the ecosystem . Wh i l  e understandi ng of al l changes brought about by ac i d 
depos i t i o n  i s  far from comp l ete , i nc reas i ng amou nts of eval uated data i nd i c ate 
that the effects a re det ri mental to the envi ronment ( Record , et al . 1 982 ) . A 
commonly c i ted exampl e of a change assoc i ated wi th the ac i d i f i cati on of fresn 
wate rs i s  the dec l i ne and di sappea rance of fi sh popul ati ons . �ore subt l e 
effects i nc l ude damage to soi l s  and reducti ons i n  c rop and fo re st 
producti vi ty .  These effects can e i ther be cumul ati ve or  can  resul t from peak 
aci di ty ep i sodes , such as  may occur when  mel ti ng " ac i d  snows" devel op duri ng 
the spri ng runoff peri od .  The exte nt and du rat ion  of envi ronmental damage i s  
strongly dependent upon the natural  buffe ri ng capac i ty of the l ocal  so i l . 

Publ i c  hea l th concerns a re l eadi ng to eval uati on of 
previ ously col l ected data as  researchers seek to i denti fy tile effects of ac i d  
rai n o n  peop l e . Rel eased i n  1 979 ,  one o f  the fi rst studi es i dent i fi ed 
1 87 , 686 deaths  per year i n  the U . S .  from su l phate i n  the atmosphere . 
I nc reased l evel s of sul phate i n  the a i r matched i nc reased deaths due to al l 
causes but parti cu l a rly to heart d i sease.  Two sc i enti sts repo rted " evi dence 
that su 1 phates a re del ete ri ous to hea l th . .  ( and ) there i s  no evi dence of a 
l owe r th reshol d "  wh i ch wi l l  not i nc rease a l a rge popul ati on ' s  death rate 
( Mende l sohn and O rcutt,  1 979 ) . 
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( 2 ) Conc l usi on 

Ac i d  rai n i n  the Pac i fi c  Northwest coul d do maj o r  
damage t o  l akes ,  forests ,  and agri cu l ture .  O regon and Washi ngton have taken 
maj o r stri des to combat i nc reased S02 and NOx emi ss i on s ,  by establ i sh i ng 
a i r  pol l uti on standards and stri ct enforcement.  Wh i l e  addi ti ona l  data wi l l  
need to be col l ec ted on the spec i f i c  emi ss i ons by coal burn i ng i ndustri e s ,  i t  
i s  l i kely that a s i g n i f i c ant port i on of acti vi ty to contro l  these emi ss i ons  
wi l l  rema i n  a state l evel functi on .  Cu rrent Fede ral p rog rams are operati ng 
unde r pol i cy di recti ves that addi ti onal resea rch  i s  needed befo re a nati ona l  
p rogram of  regul ato ry control wi l l  be  establ i shed . 

i .  Nonrenewabl e Resou rce Consumpti on 

Wh i l e  much ( 72 percent ) of the e l ect ri c i ty p roduced i n  
ttle Pac i fi  c Northwest i s  from hydroe1 ectri c fac i l  i t  i e s ,  wh i c h  are defi ned as 
renewabl e resou rces , the rema i n i ng el ectri c i ty i s  p roduced primar i ly by 
faci l i t i es that consume non renewabl e resou rces .  These fac i l i t i es i nc l ude o i l 
and gas f i red combu sti on turbi nes and coal and nuc l ea r the rma l p l ants .  

Sub-bi tum i nous coal and  l i g n i te rese rves  i n  the West 2/ 
a re esti mated by the  U . S .  B u reau of Mi nes ( Department of I n teri o r ,  1 �74 )  to De 
i n  excess of 1 78 b i l l i on short ton s .  Much of the l ow s u l fur  coal rese rve 
( app roximatel y 82 percent ) i s  conta i ned i n  the th ree state Northe rn �reat 
Pl a i ns reg i on of Montana ,  Wyomi ng ,  and North Dakota . App roxi matel y 
31 , 860 tons of coa l  a re consumed dai ly i n  the p roducti on of el ec tri c i ty for 
consumpti on i n  the Pac i fi c  No rth�."est.  3/ S i xty-fou r ton s of nuc l ear fue l a re 
used each yea r i n  the Pac i f i c  Northwest to p roduce nucl ea r gene rated 
el ectri c i ty .  4/ Proj ecti ons of u ran i um requ i rements i n  the western wo rl d 
i nd i c ate that-demand wi l l  exceed p roducti on capab i l i ti es wi th i n  the next 
decade ( BPA , 1 9 77b , Pa rt 1 ,  p .  V-55 ) .  

Natu ral gas and oi l genera l ly a re not i ndi genous to the 
regi on .  On ly smal l quant i t i es of these resources are used for combusti on 
turb i nes and other  peaki ng u n i ts .  Because of the scarc i ty o f  these fue l s ,  
el ectri c uti l i ti es i n  the Pac i fi c  Northwest have not used and do not 
anti c i pate us i ng these nonrenewab l e resources fo r base1 0ad gene rat i on .  

2. Soci oeconomi c E nvi ronment 

BPA recogn i zes that the dependence of Northwest consumers on 
el ectri c i ty vari es  across i ndi vi dual consumer c l asses.  As a resul t ,  BPA 
foresees that the soci oeconom i c  i mpact of h i gtler  e l ectri c i ty rates may De mo re 
severe for p a rti cu l a r  consumer subg roup s .  

a .  Low- I ncome Resi denti a l  Consumers 

Soci al  characteri sti c s  and l i v i ng c i rcumstances of 
l ow-i ncome resi denti al  consumers i n  the reg i on vary .  Some l ow-i ncome 
consumers fal l i nto conci se gove rnment i ncome gui de l i ne s ,  whi l e  others il ave 
s imi l ar characteri sti c s ,  but h i gher  i ncomes .  I n  effect ,  l ow-i ncome consumers 
a re s imi l a r only wi th respect to thei r economi c pos i ti on i n  l i fe . 
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Low-i ncome res i denti al  consume rs a re i denti fi ed as those 
househol ds wh ose i ncome s fal l at or  bel ow 1 25 percent of the Fede ral  
government ' s  poverty standards .  The Federa l  sta ndards a re based on househol d 
si ze , the gender of head of househol d ,  and fa rm or nonfa rm res i dence.  These  
standards are adj usted peri odi cal ly to refl ect cha nges i n  the  Co nsumer P ri ce 
I ndex . Typ i cal l y ,  househol ds wi th i ncomes that meet the 1 2 � percent cutoff 
a re consi dered e l i gi b l e for va ri ous Fede ra l programs desi gned to assi st 
l ow-i ncome pop ul ati ons  and reduce pove rty .  For 1 975 ,  a 1 25 percent pove rty 
l evel i ncome of S5 , 500 was establ i sned for a nonf a rm  fami ly of fou r. Tne 
1 981 Federal gu i del i nes pl ace the nonfa rm fou r-member househ o l d poverty l evel 
at S l O , 563 . 

As noted i n  BPA ' s  1 979  Whol esa l e Rate I nc rease E IS 
( p .  V- 28 ) , a s i ngl e standard defi ni ti on of the poor does not exi st .  
Therefore , Fede ral  poverty gui del i nes can be consi dered on ly  as ove ral l 
stati sti cal  yardsti c k s  of pove rty l evel s .  T o  the extent that i ndi vi dual 
c i rc umstances a nd consumpt i o n  needs va�y among househol ds , a poverty i ncome 
cutoff for a g i ven  1 0\ll- i ncome househol d may not rep resent the i ncome requi red 
by other  l ow- i ncome househol ds to mai ntai n the i r economi c wel l bei ng  
( Department of Comme rce ,  1 978, p .  1 89 ) . 

Recently publ i shed data on popul ati on l evel s ( Department 
of Comme rce ,  1 982)  i ndi cate that there a re app rox i matel y 2 . 9  mi l l i on 
househol ds and 8 mi l l i on persons res i di ng i n  Wash i ngto n ,  O regon , I daho , and 
I�estern Montana . The most recent reg i onal data on pove rty l e vel s i ndi ca te 
that approx i matel y 1 0  percent of the fami l i es a nd 1 3  percent of the persons i n  
the reg i on have i ncomes of l ess  than 1 25 pe rcent of the offi c i a l poverty l e ve l 
( Tabl e 1 1 1 -8 ) .  Nea rly one-fi fth ( 1 9 . 7  percent ) of the el derly are i n  th i s  
catego ry .  Of  the total numbe r of persons i n  the reg i on ,  9 . 1 percent have 
i ncomes that a re l ess  than the poverty l eve l i ncome . As may be expected , 
sma l l er percentages of the popul ati on have i ncomes th at are 7 5  percent of 
pove rty 1 eve 1 .  

Wh i l e  i t  may be assumed that the l ow-i ncome numbe rs 
refl ec ted i n  Tabl e 1 1 1 - 7  are s imi l a r to today ' s , recent recessi on i nduced 
cha nges i n  the reg i on ' s  economy may have a l tered the numbe rs i n  each 
category .  For examp l e , the sl ump i n  the retai l trade , hous i ng construct i o n ,  
and wood p roducts i ndu stri es  may have i nc reased the numbe r o f  housenol ds 
fa l l i ng bel ow pove rty l evel sta ndards ,  mak i ng pove rty a more p reva l ent 
phenomenon . 

The escal ati ng costs of energy have had a more severe 
effect on l ow-i ncome than h i ghe r  i ncome consumers .  I n  1 979 for examp l e ,  the 
affl uent devoted on the average only 2 . 0 percent of thei r househol d i ncomes to 
aggregated energy costs ( see Chapte r I V , Secti on G . ) .  I n  contrast,  the poor 
spent nearl y  fi ve times that percentage of thei r i ncomes for aggregated energy 
costs . The fi nanc i al hurden on the poor,  and parti cul arly  the f i xed i ncome 
el derly  poor ,  appears even  heavi er  i f  these consume rs use el ectri c i ty or fue l  
o i l  for thei r p rimary heati ng sou rc e .  
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TABU: 1 I I - 7 

LOW I NCOME POPULAT ION I N  THE PAC I F I C  NORTHWEST,  1 975  a/ 

Li  ne 
No . 

1 .  

2 .  

3 .  

4 .  

Fami l i e s  

U n rel ated 
I ndi vi dual s 

Persons 

El derly 
( 65 & ove r)  

A 
I ncome Less 
than 75% of 

Poverty Level 
Pe rcent 

of 
Number Total 
( OOO) 

85 
( 2 , 92 9 )  

1 09 
( 2 , 887 ) 

398 
( 1 4 , 064 ) 

28 
( 1 , 21 1  ) 

4 . 3 
( 5 . 0 )  

1 2 . 7  
( 1 3 . 9 ) 

5 . 4 
( 6 . 6 )  

3 . 7  
( 5 .  5 )  

B 
I ncome Less 

than 
Poverty Leve l  

Perce nt 
of 

Number Total 
( 000) 

1 37 
( 5 , 051 ) 

1 96 
( 4 , 891 ) 

674 
( 23 , 9 91 ) 

84 
( 3 , 059 )  

7 . 0 
( 9 . 0 )  

22 . 9 
( 23 .  7 )  

9.  1 
( 1 1 . 3 ) 

1 1 . �  
( 1 4. 0 ) 

a/ Numbers i n  parentheses i ndi cate total U . S .  poverty l evel s .  

C 
I ncome Les s  
than 1 25% of 
Poverty Level 

Pe rce nt 
of  

Number Total 
( 000) 

1 96 
( 7 , 394)  

2 7 7  
( b , 8::>9 )  

�t>8 
( 34, 81 7 )  

1 48 
( 5 , 1 24 )  

1 0. 0  
( 1 3 . 2 )  

Jl.  4 
( 33 . i )  

1 J .  1 
( l b . !» 

1 Y .  7 
( 23 . 5 )  

Source : Dep artment of Comme rce ,  Money I ncome and Pove rty Status o f  Fami l i es  
and  Persons i n  the  U . S .  and  the  West  Regi on , by D i vi s i ons a nd States , 1 978 
Bureau of Census .  

b .  D i rect  Servi ce I ndustri al Cu stome rs 

( 1 ) Economi c Impacts 

The 21 i ndustri al pl ants se rved di rectly by 8PA are an  
i mporta nt and i nteg ral  part of  the  econom i e s  of  O regon , Wasll i ngto n ,  and  
Weste rn Monta na .  The  p l ants provi de emp l oyment and  i ncome for  thousands of  
Northwest fami l i e s .  Seconda ry emp l oyment i n  re l a ted i ndustri es  i s  based 0 11  

th i s  DSI p roduct i on .  Secondary emp l oyment i s  al so caused by pl ant worke rs ' 
demands for l ocal ly p roduced goods and se rvi ce s .  Local me rc llants then h i  re 
more workers to supp ly these goods and servi ce s .  These wo rkers , i n  turn , 
demand addi ti onal  goods and servi ces ,  and the emp l oyment effects conti nue to 
"ri ppl e" through the economY . S i nce most of the DSI p l ants are l ocated i n  
smal l communi ti e s ,  they account for a l a rge share of the di rect and secondary 
empl oyment i n  these l ocal i ti es .  

I n  1 981 , the d i rect- serv i ce i ndustri al  customers 
provi ded nea rly 1 5 , 000 di rect j obs ( D i rect Serv ice I ndustri es , I nc . , 1 98� ) and 
a bout 52 , 000 seconda ry j obs ( a dapted from Depa rtment of Ag ri cu l tu re IMPLA!� ) .  
U nti l l ate 1 981 , these empl oyme nt fi gures  have remai ned rel ati vely stabl e .  
S i nce  then , a s  a resul t of l owered demand for a l umi num a nd h i gher operati ng  
costs , al umi num p l ants h ave reduced thei r number of emp l oyees . 
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Tabl e 1 1 1 -8 i denti f i es estimated di rect and i nduced 
sec onda ry OSI emp l oyment duri ng 1 981 by cou nty as  a percent of tota l county 
emp l oyment .  The l a rgest total d i rect and secondary DS I empl oyment ( 26 , 1 91 
workers ) i s  i n  Spokane County ,  Washi ngton .  As  a percent of total county 
emp l oyment , approxi mately 3 7  percent of the emp l oyment i n  Jeffe rson County ,  
Wash i ngton ,  i s  attri butabl e to the DS I ' s . ADout 7 5  percent of the total DS I 
empl oyees i n  the Reg i o n  are l oc ated i n  Washi ngton.  

S i nce the total emp l oyment supported by these p l ants i s  
greater than the di rect empl oyment , the total i ncome generated i s  g reater than 
di rect pay rol l s . OSI  sal a ri es  a nd fri nge benefi ts total l ed $ 51 6 , 607 , OUU i n  
1 981 ( i ncl udes Stauffer Chemi cal  wh i ch i s  no l onger a OS I  custome r ) . For  
every dol l a r of payrol l in  these i ndustri e s ,  a n  esti mated add i t i onal $ 2 . 25  of  
i ncome is  generated for res i dents of the Pac i fi c  Northwest ( I bi d ) .  Thus , the 
total OSI  di rect a nd secondary i ncome i n  1 981 was approxi mately $ 1 . 679  bi l l i on 
of whi c h  about 90 percent ori gi nated i n  or  from the a l umi num pl a nts .  The  
i ncome mu l ti p l i er i s  l owe r than the empl oyment mul ti pl i er bec ause worke rs 
empl oyed i n  secondary j obs gene ral ly recei ve l ess pay than the di rectly 
empl oyed pl ant workers .  

SPA ' s  di rec t-servi ce  i ndustri al customers al so 
contri bute taxes wh i c h  hel p state and l ocal  governments p rovi de publ i c  
servi ces .  Tabl e 1 1 1 -9  shows the estimated 1 981 total county p roperty taxes 
pai d by these customers to be $ 1 3 , 93 2 , 000. Pl a nts l ocated i n  Washi ngton pai d 
$8, 430 , 000 i n  county p roperty taxes , those i n  O regon $2 , 737 , 000 ,  and tno se i n  
Montana $2 , 373 , 000. The DS I ' s  al so pai d more than $ 36 mi l l i on i n  othe r S tate 
and l ocal  taxe s ( no State or county total s were ava i l abl e ) . Tnese tax mon i es 
were u sed to fi nance  schoo l s ,  hosp i tal s ,  roads ,  pol ice  and fi re p rotecti on ,  
and other servi ces .  The tax amounts do not i nc l ude those taxe s pai d by 
i ndi vi dual s .  

The economic  importance of tne DS I ' s  vari es  
substanti al ly throughout the  reg i o n .  Pl ants l oc ated i n  u rban count i es wi th 
l arge and di ve rs i fi ed economi es  h ave a s i gni fi cant but not c ri ti c al imp act on  
county emp l oyment , i ncome , and  publ i c  servi ces . r.lany of the  di rect-servi ce  
p l a nts , however, are l ocated i n  ru ral cou nti es wi th smal l er ,  l ess  di vers i fi ed 
econom i e s ,  and may have a c ri ti cal i mpact on  these va ri abl es .  

A s  di scussed i n  Secti on  I I . B . J . e ,  the DS I ' s  serve the 
i mportant functi on  i n  the Northwest of p rovi di ng for regi onal e l ectri ci ty 
rese rves .  The OSI ' s  purc hase approxi mately 25 percent of thei r power 
requi rements on  a nonfi rm basi s .  The Pac i fi c  Northwest i s  the o nly reg i on i n  
the country i n  whi ch there have been sal es of energy i ncorporati ng  such 
reg i onal  reserves .  Thi s enabl es the reg i o n  to p rec l ude the need to absorb the 
cost of  otherwi se spare ge nerati ng fac i l i ti e s .  These rese rves have 
contri buted as wel l to the l owe ri ng  of ove ral l regi onal power costs .  

( 2 ) Soc i a l I mpacts 

The soc i a l envi ronmental c omponents consi dered nere i n  
assoc i ation  wi th the OS I ' s , i ncl ude popul ati o n ,  commun i ty cohes i o n ,  publ i c  
servi ce s ,  cu l tural a nd rec reati o nal resourc e s ,  heal th care servi ces , and 
occupati ona1 i nj  uri es.  
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S tate/Cou nty 

Washi ngton : 
Chel an  
C l ark 
Cowl i tz 
Jefferson 
K l i ck i tat 
Pi  erce 
Spokane 
Stevens  
Whatcom 
Total 

Oregon : 
Dougl as  
L i nn  
Mul tnomah 
Wasco 
Total 

r>1ontana : 
Fl athead 
Total 

Reg i on Total 

TABLE I I I -8  

D IRECT AND  SE CONDARY EMPLOYMENT OF  
D I RECT-SE RVI CE INDUSTRIAL CUS TOMERS I N  1 981 

A 

D i rect 
Emp l oyment a/ 

1 , 024 
1 , 434 
1 , 280 

61 4 
61 4 
41 0 

3 , 73� 
358 

1 , 434 
1 0, 906 

61 4 
307 

1 , 331 
51 2 

2 ,7b4 

922 
WZ 

1 4 , 5 92 

B 

Seconda ry 
Emp l oyme nt 

3 , 742 
2 , 005 
2 , 339  
1 , 604 

668 
1 , 604 

22 , 453 
601 

4, 61 1 
39, 627 

1 , 1 36 
535 

6 , 81 6 
1 , 403 
9, 890 

2 , 807 
2 , 807 

52 , 324 

C 
Total D i rect  

and  
Seco nda ry .!?./ 

4, 766 
3 , 43 9  
3 , 6 1 9 
2 , 21 8  
1 , 282 
2 , 01 4  

26 , 1 91 
959 

6 , 045 
50, 533 

1 , ISO 
842 

8, 1 47 
1 , 91 5  

1 2, 0:'4 

3 , 729  
3, 729 

66 , 91 6  

Note : Excl udes S i  1 ver Bow Cou nty ,  r>1ontana ( Stauffer Chemi  ca  1 ) 

D 
Percent of 
Tota l County 
Emp 1 oyme nt £../ 

22 
4 

l L  
3 1  
2 0  

I 
l Si  
1 0  
1 4  

!> 
2 
.3 

1 8  

1 7 

a/ D i rect emp l oyment i s  the number  of ful l -ti me equi val ent wo rke rs on the 
d i rect servi ce  p l ants ' payrol l s . The di rect  empl oyment f i g u res  are based 
on the d i rect servi ce  cu stomers ' responses to a questi onnai re p rep ared by 
BPA i n  January 1 97 6 ,  factored to total d i rect empl oyment of 1 4 , 592 
provi ded by Di rect Servi ce I ndustri e s ,  I n c . , December 21 , 1 982.  

b/  Total di rect and secondary empl oyment i s  the summati on of p l ant emp l oyment 
and the secondary emp l oyment generated by p l ant emp l oyme nt .  The tota l 
di rect and secondary empl oyment was cal cu l ated us i ng sepa rate emp i ri ca l ly 
rletermi ned emp l oyment mul ti pl i ers for eac h  county ,  based on DS I responses 
to a questi onnai re p repared by BPA i n  January 1 976 and a reg i onal O S I  
empl oyment mul ti pl i er e sti mated from the  U . S .  Forest Serv i ce I�lPLAI� 
I nput-Output System adapted for BPA by No rthwest Economi c Assoc i ates .  

c /  Pe rcentages c al cu l ated by BPA .  

I I l -37  



TABLE I I I - 9  

COUNTY PROPERTY TAXES PAI D  BY 
BPA D I RE CT-SERVI CE INDUSTRIAL CUSTOMERS IN  1 981 a/ 

State County 

Wash i ngton : 
Chel a n  
Cl a rk 
Cm'll i tz 
Jeffe rson 
K l i c k i tat 
P i  e rce 
Spokane 
Stevens  
Whatcom 
Total 

Oregon : 
Dougl as  
L i nn  
Mul tnomah 
Wasco 
Total 

t,1ontana : 
Fl athead 
Total 

Reg i onal  Total 

A 

Prope rty Taxes 
P a i d  

($000) 

391 
981 
823 
249 

1 , 2 76 
466 

1 , 241 
492 

2 , 5 1 1 
8,430 

434 
385 
846 

1 , 072 
2, 737 

2, 3 73 
2, 393 

1 3 , 932 

B 
Pe rc ent of 

Tota l County 
Property Taxes 

j 
2 
3 
5 

26 
1 
2 
1 

1 0 

2 
9 
2 
ti 

1 1  

a/ The data are ba sed on  resu l ts of a tel ephone su rvey conducted by BPA wi tn 
c ounty tax asse sso rs i n  l ate No vember 1 982 . Pe rc entages cal cu l ated by 
BPA . Whatcom County data a re for 1 975 .  

( a )  Popul ati on 

Opportu n i ti es  for emp l oyment i nfl uence the 
l ocat i on of popu l ati on c oncentrat i ons .  Other factors , such as ferti l i ty rates 
a nd age structure al so pl ay a part .  Th i s  secti on desc ri bes the popu l ati on  
impacts of  the  DS I ' s  i nsofar as these are a func t i o n  of the  amount of 
empl oyme nt generated by the i ndustri es  and some general characte ri sti c s  of tile 
persons hol di ng j obs . 

To eval uate the i mp acts of the DS I ' s  on  emp l oyment 
opportun i ty ,  both d i rect and secondary empl oyment ( see Tabl e 1 1 1 - 8 )  must be 
consi dered . Once the tota l number of j obs c reated by an  emp l oyer i s  k nown , 
the number of empl oyee dependents must be esti mated . Mari tal status ,  age , 
educati on ,  and rac i a l or eth n i c  c l ass i fi c at i on bea r  s i gn i fi cantly on  fami ly 
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s i ze ,  and regi onal  soc i al customs or trad i ti ons i nfl uence such vari abl es dS 
age at ma rri age and fami ly  s i ze .  Data rel ati ng to these factors were 
ava i l abl e from the BPA ' s  D raft E IS :  Append i x  C ( BPA , 1 977c ) a nd we re used to 
estimate the number of emp l oyee dependents for thi s  statement . 

Tab l e 1 1 1 - 1 0  shows that i n  1 981 total popul ati on  
assoc i ated wi th the  OS I ' s  was esti mated to  be  87 , 000 men ,  women ,  and 
c h i l dren .  Th e mag n i tude of i mpact d i ffe rs from p l a nt to p l ant i n  both 
absol ute s i ze and s i ze rel ati ve to the pop u l ati on  res i d i ng i n  the area near 
the p l ant .  The heavi est nume ri cal  i mpact occ urs i n  Spokane County ,  
Wash i ngton ,  whe re more than 34, 000 persons a re esti mated to b e  di rectly or  
i nd i rectly dependent on the presence of two a l umi num p l ants.  

The DSI  empl oyment l evel s are presented i n  col umn C of 
Tab l e 1 1 1 - 1 0  as  percentages of the popu l ati on of the cou nty i n  whi ch each 
p l ant i s  l ocated to i l l u strate the rel ati ve l oca l i mpact of DS I emp l oyment.  
Al though not al l p l ant emp l oyees necessari ly res i de i n  the county of p l ant 
l ocat i o n ,  the county total s i denti fy an  app rox i mate popu l ati on den s i ty i n  tile  
p l ant area .  I n  5 of  the 14  counti e s ,  the DSI ' s  p rovi de , d i rectly or  
i ndi rectl y ,  1 0  to 1 8  percent of  the popul ati on  l i vi ng i n  thei r re specti ve 
counti e s .  Popul ati on impacts app roac h i ng these perce ntages c a n  be consi dered 
to hear s i g n i fi ca ntly on the bal ance between needs for and avai l abi l i ty of  
county servi ces .  Furthermore , tile communi  ti es  s i  gn i fi cantly i mpacted by the 
d i rect servi ce i n� ustri al custome rs general ly n ave popu l ati ons of l ess  than 
50, 000. Any maj or readj ustment of commun i ty servi ces and fac i l i ti es cou l d 
p l ace undue strai n on these smal l er communi t i e s .  The Spokane area , bec ause of 
the sheer magn i tude of peop l e i nvol ved , con sti tutes perhaps tile most 
substanti al popul ati on i mpact of a l l .  

The persons who i ndi rectly deri ve emp 1 oyment from tne 
exi stence of the OS I p l ants most l i ke ly  rep re sent a wi de c ross-section  of the 
a rea popul ati on and do not d i ffer i n  s i gn i f i cant way s from other  pe rsons i n  
the respect i ve a reas of p l ant l ocati o n .  The age d i stri buti on o f  p l ant 
empl oyees ac ross the "work i ng yea rs" i s  q u i te s imi l a r to VIe general 
pop ul ati o n .  Th us ,  the i ndustri a l  customers do not appear to be 
d i sp ropo rti onately dependent on  a parti cul a r  age segment of the work i ng 
popul at i o n  and are not l i kely to s i gn i f i cantl y i mpact the age structu res of 
the commu n i t i es i n  vih i ch they are l ocated . I t  a l so woul d appear that the 
OSI ' s  p rovi de posi ti ons whi ch offer rel ati vely good secur ity s i nce 40 percent 
of thei r emp l oyees are 45 or ol der. I t  i s  l i ke l y ,  therefore ,  that a h i gh 
p roporti on of these emp l oyees  a re stabl e ,  pe rmanent resi dents of thei r 
commun i ti e s .  I nte rvi ews wi th commu ni ty l eaders and company offi c i al s  are 
di scussed i n  g reater detai l i n  BPA ' s  Draft Rol e E IS ,  Appe nd i x  C ,  p .  I V- 1 94 
( SPA , 1 9 77c ) .  
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State/County 

Washi ngton : 
Chel a n  
C l  a rk 
Cowl i tz 
Jefferson 
K l i ck i tat 
Pi e rce. 
Spokane 
Steve ns  
Whatc om 

Total 

O regon : 
Dougl as  
L i nn 
Mu1 tnomah 
Wasco 

Total 

Montana : 
F l athead 

Total 

TABLE I I  1 - 1  0 

POPULAT ION IMPACTS OF BPA ' S  
D IRECT SERVI CE INDUSTR IAL CUSTOME RS 

IN 1 981 

A 

DSI -Rel ated 
Popu l ation  �/ 

6 , 1 96 
4, 471 
4, 705 
2 , 883 
1 , 667  
2 , 61 8  

34, 048 
1 , 247 
7 , 859  

65, 694 

2 , 275  
1 , 095 

1 0 , 5 91 
2 , 490 
1 6, 451 

4, 848 
4,848 

B 

Cou nty 
Popu l at ion  

45 , 061 
1 92 , 227 

79 , 548 
1 5 , 965  
1 5 , 822 

485 , 643 
341 , 835 

28, 979 
1 06 , 701 

1 , 311 , 781 

93, 748 
89, 495 

562 , 640 
21 , 732  

767, 61 5 

51 , 966 
51 ,  966 

b/ 

C 
Percent of 

Total 
Cou nty 

Popul ati on £./ 

1 4  
2 
6 

1 8  
1 1  

1 
l u  

4 
7 

z 
1 
2 

1 1  

a/ These data are based o n  the di rec t  and sec o ndary emp l oyment f igures i n  
Tabl e 1 1 1 - 9 .  Added to these i s  the . 3  depende nts per-worker  fi gure ,  
deri ved from househol d and l abor fo rce  stati sti c s  p re sented i n  the 1 980 
Census of Popul ati on .  The resul ti ng total rep resents 1 981 di rect ana-
sec ondary emp l oyment ( p l u s dependents ) by county ,  for BPA ' s DSI custome rs . 

b/ County popul ati on f i gure s  are from the U . S .  B u reau of Censu s ,  1 982,  1 980 
Census of Pop ul ati o n ,  Characte ri sti c s  of Popul ati o n ,  Vol . I ,  Pa rt 28-, --
Montana,  Part 39, Oregon,  Part 49, Washi ngton . 

c/ Perc e ntages cal cu l ated by B PA . 
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( b ) Commun i ty Cohesi o n  

A s  rep orted i n  Appendi x C o f  BPA ' s  Draft Rol e 
E IS ( BPA , 1 97 7c ,  p .  I V- 1 9 5 ) , none of the BPA customers appears to h ave a 
s i g n i fi cant i mpact on spec i fi c  eth n i c or  rac i al segments of i ts commun i ty .  
Al though some commun i t i es do have i denti fi abl e ethn i c segments, the 
di rect- servi ce i ndustri al  customers appear to bear no spec i a l  re l ati onshi p to 
them.  The responses of commun i ty offi c i al s  i denti fy the di rect-servi ce  
i ndustri a l  customers as " good nei ghbors" in  the  communi ty .  Keports i ndi c ate 
that vari ous i ndustri es  have been hel pful i n  address i ng commun i ty p robl ems and 
fosteri ng  commun i ty goal s .  Espec i a l ly i n  the smal l e r communi ti e s ,  the 
i ndustri es encourage thei r emp l oyees to take an  acti ve , pos i ti ve part i n  c i vi c  
affa i rs .  

I n  the past,  the DS I ' s  were vi ewed a s  a stabi l i z i ng 
i nfl uence because of thei r rel ati vely consi stent l evel s of emp l oyment . I n 
current econom i c  times , with  empl oyees be i ng l a i d  off , the val ue of the DS I ' s  
as a stabi l i zi ng i nfl uence i n  the communi ti es has been l es se ned .  Th reatened 
p l ant c l osures coul d have a negat i ve effect on communi ty cohesi o n .  

( c )  Publ i c  Servi ces 

The degree of customers ' i mpacts on fi re and 
pol i ce p rotect ion  i s  gene ral ly  l i mi ted to the extent to Wh i ch they contri bute 
to the popul ati ons of the i r respecti ve area s .  Sec u ri ty and f i re p rotecti on  
servi ces for  the  actual p l ant s i tes  are usual ly p rovi ded by the  i ndustri al  
customers themsel ves . 

Educati onal servi ces ,  l i Ke other  soc i a l 
servi ces , are i mpacted i n  proport i on to the extent of popul ati on i mpact 
associ ated wi th each i ndustri al c ustomer. On the bas i s of data p resented i n  
BPA ' s  Draft Rol e E IS ,  Appendi x C ( BPA , 1 97 7c ,  p .  I V- 1 96 ) ,  i t  i s  esti mated that 
the rati o of school age ( 6-1 7 years )  chi l dren  to fami l i es i s  88 : l 0U ;  there i s  
an  average of 0 . 7 7  fami l i es per j ob .  Therefore , the total number of  school  
chi l dren due to the DS I ' s  coul d be approx i mately equal  to 0 . 7 7  times the 
number of j obs c reated by the c ustomers ( 66 , 91 6 ) ,  mul ti pl i ed by 0 . 88,  or 
45, 342 . For purposes of compari so n ,  school attendance for k i nderg a rten 
through twel fth g rade fo r the State of Wash i ngton for 1 980-1 981 total ed 
742 , 067 ( Washi ngton State Offi ce of Publ i c  I n structi on,  1 �82 ) , Wh i l e  the 
Oregon estimate i s  445 , 752 for the 1 980-1 981 school  year ( Oregon Department of 
Educ ati on ,  1 982) . In 1 981 , the average per pup i l  cost for Washi ngton was 
$2 , 344, whereas that for O regon was $ 2 , 541 . Actual costs vary f rom cou nty to 
county ,  but, i f  educati onal costs a ssoc i ated wi th BPA di rect-servi ce 
i ndustri al custome rs ' generated educati onal needs fal l between th ese ove ral l 
State ave rages , the 1 981 educati on cost i mpact coul d be estimated to range 
somewhere between $1 05 mi l l i on and $1 1 5  mi l l i on .  

( d ) Cul tural  and Recreati onal Resources 

B ecause , wi th one excepti on , al l of the p l ants 
consi dered i n  thi s analysi s have been i n  exi stence for a number of years , 
i mpacts on cul tural  and rec reati onal resou rces are p ri ma ri ly l imi ted to use 
impacts resul ti ng from pl ant i nduced popul ati ons .  It i s  extreme ly  di ffi c ul t  
to assess the degree of resourc e  use assoc i ated wi th p l a nt popul ati ons i n  
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regard to the numerous  cu l tu ral and rec reati onal  resources avai l abl e to p l ant 
emp l oyee s .  N o  excessi ve use p robl ems o f  s i g n i f i c ance appear to b e  di rectly 
associ ated wi th the di rect servi ce  i ndustri a l  c ustomers . 

( e )  Heal th Care Servi ces 

In  th i s  a nalys i s ,  p rovi ders of heal th care a re 
those peopl e and fac i l i ti e s  who del i ver  heal th servi ces . These woul d i nc l ude 
hosp i ta l s ,  nurs i ng homes , nurses , denti sts , phys i c i ans ,  and physi c i an ' s  
assi stants . The l evel of heal th care servi ces i n  a g i ve n  a rea  i s  a functi on 
of the numbe r of pe rson s  bei ng se rved and tne numbe r o r  amount of hea l th care 
resou rces ava i l ab l e .  A primary c are physi c i ans/popul ati on  rati o of 1 to 1 , 250 
i s  recommended as  i deal  ( B PA , 1 97 7c ,  p .  I V- 1 97 ) . Al l of the c ounti es i n  wni ch 
di rect se rvi ce i ndustri al customers a re l oc ated appear to h ave adequate 
servi ce , a l though the l evel of servi ce vari e s  cons i de rab ly from county to 
cou nty . 

The heal th se rvi ces system of a n  area usua l l y 
suffers an  i mpact i f  a si gni fi c ant number of pe rsons  mi g rate from the regi on .  
S i nce l a rge metropol i ta n  a reas typ i cal ly accomodate a numbe r of i ndustri e s ,  
the imp act assoc i ated with the l oss of a s i ngl e i ndustry i s  not l i kely to be 
as great as a s imi l ar l os s  susta i ned i n  a smal l e r, l ess di ve rs i f i ed popul ati on  
center .  Impacts may occur  i n  any number of way s .  I n  a n  a rea where a 
parti cul a r  physi c i an may rely heavi ly  upon i ndustri a l  emp l oyment for busi ness , 
the out-mi g rati on of a l a rge numbe r of pe rsons coul d potenti a l ly  fo rce h i m  to 
take h i s  practi ce e l sewhere .  Al so ,  the l oss  o f  tax money contri buted to the 
general  fund by an  i ndustry may resul t i n  a p roporti onate l oss  of  fund i ng for 
the l ocal heal th care system . An a ssoc i ated impact coul d be the dec l i ne of 
vari ous p rog rams offe red by the government and f i nanced by the gene ral fund . 
Examp l es  of such prog rams woul d i nc l ude al c ohol  reh ab i l i tati on , g roup h ome s ,  
and we l l -baby c l i n i c s .  Such p robl ems potenti a l ly  c oul d b e  severe i n  smal l e r 
popu l ati on centers . 

The i mpac ts on the heal th servi ces system 
resul ti ng from mi grati on need not be adve rse . I n an  a rea  where a physi c i an i s  
heavi ly  ove rworked,  a n  exodus o f  persons coul d i nc rease the a va i l abi l i ty of 
care to othe rs i n  the a rea . Thi s  i s ,  of cou rse , true fo r al l p ri ma ry care 
servi ces .  

( f ) Occupati onal I nj ur ies  and I l l nesse s  

Another  i mpact o f  the O S I  comp any ope rations  i s  
the i nc i de nce of work rel ated i l l nesses  and i nj u ri e s  among thei r emp l oyees .  
The U . S .  B u reau of Labor Stati sti cs  ( BLS ) annual l y  conducts a n  occ up ati onal 
i nj u ry and i 1 1  ne sses  su rvey i n  cooperati on  wi th state governme nts a round the 
country .  BPA obta i ned 8LS su rvey data from the Was h i ngton D i vi s i on of 
I ndustri a l  Heal th and Safety and tne Oregon Worke r ' s Compensati on  Departme nt 
for Standard I ndustri a l  Cl assi fi cati on ( S I C )  Code 333,  Primary Smel ti ng and 
Refi n i ng of Non-Fe rrous Metal s .  ( Al though O S I ' s  ope rate i n  Washi ngton , 
Oregon ,  and Montana , corre spondi ng  i nformati on was not avai l ab l e from �ontana 
due to confi denti a l i ty requi reme nts si nce only one OSI p l ant ope rates i n  
Montana ) .  S I C  333 i s  the category whi ch most c l osely refl ects the natu re of 
al l OSI  operati ons ,  and i nc l udes the more narrow S I C  c ategory 3334, Pri mary 
Sme l ti ng and Refi ni ng  of Al umi num . 
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Comb i ned 1 981 8LS stati sti c s  for S I C  333 i n  
Washi ngton and Oregon , as wel l as  nati onwi de stati sti c s ,  are shown i n  
Tabl e 1 1 1 - 1 1 .  The stati sti c s  i n  th i s  tabl e are comp i l ed based on i nc i denc e 
rates per 1 00 ful l time emp l oyees us i ng the fol l owi ng general  formul a :  

I R  = N x 200 , 000 
EH 

where : IR = I nc i dence rate 
N = Number of i nj uri  es a nd/or i 1 1  nesses or l ost workdays 

EH  = Total hours worked by a l l emp l oyee s du ri ng the cal endar year 
200, 000 = Base fo r 1 00 ful l time equ i val ent worke rs ( work i ng 40 hours 

per week ,  50 weeks  per yea r) 

TABLE I l l - l l 

1 981 OCCU PATI ONAL INJURY AND I LLNESS S TAT IST I CS 
FOR STANDARD INDUSTRI AL CLASSI F I CAT ION ( SI C )  CODE 333 : 

PR I MARY SME LTING AND REF IN ING OF NONFERROU S METALS 

Rate per 1 00 Ful l Ti me Empl oyees a/ 
A B 

Oregon/Washi ngton Nati onal  

Total Rec ordabl e Cases I nc i dence Rate 
Lost Workday Cases I nc i dence Rate 
Lost Workday I nc i dence Rate 

1 5. 1 
9 . 4 

1 34. 1 

1 1 . 3 
6 .  1 

1 04 . 7 

a/ Data not avai l abl e fo r S I C  333 for Montana due to confi denti a l i ty 
requ i rements . 

Source : Bureau of Labor Stati sti c s  ( BLS ) Su rvey data provi ded by Wasni ngton 
D i vi s i on of I ndustri a l  Safety and Heal th and Oregon Worke r ' s Compensati o n  
Department.  

Tabl e 1 1 1 -1 1  shows i nc i dence rates fo r three BLS 
Su rvey el ements : Total Recordabl e Cases ,  Lost Workday Case s ,  and  Lost 
Workdays .  Total Recordabl e  Cases mea sures  the numbe r of work rel ated i nj u ri es 
or i l l nesses resul t i ng i n  fatal i ti es ,  l ost work day s ,  transfer  to another j ob ,  
j ob termi nati on ,  medi cal  treatment,  l oss of consc i ousness , restri cti on of work 
or moti on ,  or any di agnosed occupati onal  i l l nesses wh i ch are repo rted to the 
empl oyer but a re not c l assi f i ed as fatal i ti es or  l ost workday cases . Tota l 
Lost Workday Cases i nc l ude al l case s i n  wh i c h  a wo rk rel ated i l l ness or i nj u ry 
resul ted i n  days away from wo rk , assi gnment to a tempora ry j ob ,  assi gnment to 
a pe rmanent j ob l ess  than ful l t ime ,  or assi gnment to a pe rmanent j ob i n  wh i ch 
the emp l oyee wa s unabl e to perform al l the duti es nonna l l y  ass i g ned to that 
j ob .  Lost Workdays are the number of l o st wo rk days ( consecuti ve or not ) under 
the above cri te ri a for l o st workday c ases whi ch  re su l ted from wo rk re l ated 
i nj u ry 0 r i 1 1  ne s s .  

As Tabl e 1 1 1 -1 1 i nd i c ates , i nc i dence  rates fo r 
al l th ree catego ri es under S I C  333 we re h i gher  for Wasn i ngton/O regon than for 
the nati on as a whol e .  Th ere we re 1 5 . 1  Recordabl e Cases per 1 00 ful l time 
emp l oyees i n  the two States ,  as oppo sed to 1 1 . 3  Recordabl e  Cases pe r 1 00 fu l l 
t ime empl oyee s nati onwi de . Lost Workday Cases and Lost Workdays  per 1 00 ful l 
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time emp l oyees were 9. 4 a nd 1 34 . 1 ,  respecti vely , for Washi ngton and O regon 
combi ned . Correspondi ng  rates for the nat i o n  were 6 . 1 Lost Workday Cases and 
1 04. 7 Lost Workdays per 1 00 ful l -time emp l oyee s .  

Addi ti onal BLS Survey data revea l ed that most of the 
Lost Workday Cases and Lost Workdays  i n  the two States duri ng 1 981 were actual 
days away from wo rk , rather than an al ternati ve j ob assi g nment . ADout 
53 percent of Lost Wo rkday Ca ses we re i n  the BLS Su rvey c ategory Cases Wi th 
Days Away From Wo rk ,  wh i l e  the Days Away From Work category accounted for  
about 68  percent of Tota l Lost  Workday s .  

Some o f  the recordabl e cases refl ected i n  B L S  data are 
i � uri es  or  i l l nesses wh i ch req ui re medi cal  treatment wh i ch i s  admi n i stered 
under worker compe nsat i o n  coverage i n  the state of emp l oyment . I n  addi t i o n ,  
many of the recordabl e  cases  become compensabl e  c l aims , or  c l aims whi ch resul t 
i n  some fo rm of benef i t s  pai d to the worker  ( o r worKe r ' s survi vo r ) . These 
i nc l ude fatal i nj u ri e s ,  i nj u ri es resu l t i ng i n  a spec i f i ed mi ni mum number of 
days away from work ( e . g . , 3 days i n  Washi ngto n ,  4 days  i n  O regon ) ,  and 
di sabi l i ty awards ( for  permanent part i a l or  pe rmanent total d i sabi l i ty ) .  1 n  
1 981 ,  Washi ngton and O regon col l ecti vely accepted 352 compensabl e c l aims from 
workers i n  S I C  Code 333. There were 233 accepted di sabl i ng c l a ims  for the 
more narrow category S I C  3334 ( Primary Smel ti ng and Refi n i ng of Al umi num )  i n  
the two States duri ng 1 981 . 

The number of occupati onal ly  rel ated i nj u ri es and  
i l l ne sses in  the reg i on ,  and secondary costs assoc i ated wi th the vari ous types 
of worker ' s compensati on coverage , woul d be expected to fl uctuate wi th tne 
si ze of the workfo rc e .  However ,  other factors such as  age of workers , 
experi ence of worke rs and i mpl ementati on of safety measures  can  al so affect 
the i nc i de nce of i nj u ri es and i l l nesses .  

( g ) Heal th E ffects 

Ai r and water pol l utants c reated by BPA di rect 
servi ce i ndu stri a l  customers are descri bed above . Ai r pol l utants , such as  
su spended parti cul ate s ,  sul fur ox i de s ,  carbon monox i de ,  photochemica l  
oxi dants , hydroca rbons ,  and  n i trogen oxi des are " c ri teri a pol l utants" for 
whi c h  Nati onal Ambi ent Ai r Qual i ty Standards have been e stab l i shed .  
Components of these pol l utants ( fl uori des , merc u ry ,  ammoni a ,  and other odorous 
chemi cal s i n  ai r) have potenti a l  hea l th effects . The maj o r  water pol l uta nts 
havi ng potenti a l  hea l th effects are fl uori des , merc u ry ,  ammo n i a ,  ch l ori n e ,  and 
organi c wastes .  Sol i d  wa stes gene rated by the  DSI ' s  are di sposed of i n  
approved l andfi l l s  and therefore are not consi dered to have effects upon 
heal th . S i nce pol l uta nts havi ng heal th effects are control l ed by Federal and 
state standa rd s ,  the DS I ' s  are not consi dered to h ave a s i gn i fi cant negati ve 
e nvi ronmental impact i n  the heal th area . 

c .  Retai l Uti l i ty I ndustri a l  Customers 

( 1 )  Economic  Importance 

The  Pac i f i c  Northwest has devel oped a di vers i ty i n  the 
k i nds  of i ndustri es that compri se a l a rge porti on of the regi on ' s  econom i c  
base . Th i s  di versi ty has resul ted from a vari ety of facto rs . Some 
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i ndustri e s ,  such as  the timber a nd rel ated i ndustri es , began as  a resul t of 
the reg i on ' s i ndi genous resources . Low el ectri c i ty rates re l ati ve to the rest 
of the nati on have attracted el ectri c i ty i ntensi ve i ndustri e s ,  i nc l udi ng B�A ' s  
di rect service  i ndustri al  customers , to the Pac i fi c  Northwest. More recently , 
i ndu stri e s  such a s  el ectroni cs have grown i n  the Pac i fi c  Northwest , attracted 
by the qual i ty of the l abor fo rce and the qual i ty of l i fe i n  the reg i o n .  

W h i l e  the reg i on ' s a l umi num pl ants and other l a rge 
i ndu stri al comp ani es  comp ri se BPA ' s OS I custome rs , the bal ance of the Pac i fi c  
Northwest ' s  l oad i s  se rved by publ i c  a nd pri vate reta i l uti l i ti es .  These 
i ndu stri es vary i n  thei r si ze and ene rgy-i ntensi veness .  Col l ecti vely , the 
i ndu stri al  customers of the reg i on ' s retai l uti l i ti es consumed about 
60 percent of the reg i on ' s  i ndustri a l  e l ectri c i ty l oad , wi th the bal ance 
accounted fo r by the DS I ' s  ( see Tab l e 1 1 1 -1 ) .  Ho\�eve r, the non-DS l ' s  share of 
total manufacturi ng di rect emp l oyment i n  the reg i on i s  much g reate r. 
Manufacturi ng empl oyment i n  1 980 i s  summari zed i n  Tabl e 1 1 1 -1 2 by maj o r  
i ndustry .  Total 1 981 di rect emp l oyment by the DS I ' s  was 1 4 , 592 
( Tab l e  1 1 1 -8 ) . As Tabl e 1 1 1 -1 2 i ndi cate s ,  total di rect empl oyment for the 
manufacturi ng i ndustri es  i n  the regi on  i n  1 980 ( one year earl i e r )  was over  
550 , 000 . Therefore ,  i ndu stri a l  customers of publ i c  and  pri vate age nc i es 
acount for wel l ove r  95 percent of d i rect emp l oyment i n  Pac i fi c  Northwest 
manufacturi ng i ndustri es .  I n  add i ti on ,  these i ndustri es  generate addi ti onal  
i ncome and empl oyment due to the mul ti p l i e r effect di scussed i n  the previ ous 
secti on re l ati ng to OSI  empl oyme nt ( Sect ion  I I I . B . 2 . b( 1 ) ) . 

( 2 ) O ve rvi ew of Maj or I ndustri es  

( a ) Lumber and Wood Products 

Lumber and wood p roducts i s  the maj o r  
manufacturi ng i ndustry i n  the reg i on .  Not o nly i s  i t  the l a rgest emp l oyer i n  
maufactll ri ng , but the i ndustry ' s  demand for macn i ne ry c reates j obS i n  the 
fabri c ated metal s and mach i ne� catego ri es ,  and resi dual wood wastes supply 
raw materi a l s to the pul p and paper i ndustri es .  The  wood products i ndustry i s  
not an  el ectri c i ty-i ntensi ve i ndustry ,  but i ts s i ze i n  the reg i on  causes i t  to 
be the fourth l argest i ndustri al consumer of el ectri c ene rgy . 

I n  1 97 9 ,  the regi o nal  wood p roducts i ndu stry 
acounted fo r 38 percent of U . S . l umbe r producti on and 55 percent of U . S .  
softwood p lywood p roducti on .  The bul k of p roducti o n ,  a l most 2 0  percent of 
U . S .  l umber producti on  and over 40 percent of U . .  S .  softwood p lywood 
p roducti o n ,  occu rred i n  O regon.  Furthe rmore , a l a rge p roporti on of producti on 
i n  both Oregon and Was h i ngton i s  west of the Cascades . 

I n  1 980, 1 39 , 1 00 persons were emp l oyed i n  L umbe r 
a nd Wood Products ( S I C  24 ) .  Of  these , app rox imately 37 percent were emp l oyed 
i n  Lumber ( S I C  2421 ) and aproxi mately 1 9  pe rcent i n  Pl ywood ( S I C  2436 ) .  I t  i s  
esti mated that thei r respecti ve 3-di g i t  S I C  categori es  accounted for 48 and 
3 6  pe rcent of the 1 977 el ectri c i ty consumpti on by the l umber and wood p roducts 
i ndu stry ( Synerg i c  Resources Corp orati o n ,  1 981 ) .  

1 1 1 -45 



Tabl e I I I - 1 2 

r�a nufacturi ng Emp l oyment i n  the Pac i fi c Northwest 
By I ndustry i n  1 980 

I ndustry 

Food and K i n dred Products 
Lumbe r a nd Wood P roducts 
Pu l p  and Paper Products a/ 
Chemi cal s and Al l i ed ProQucts a/ 
Pri mary r�etal s a/ 
Transportati on Equi pment 
E l ectroni cs  
Oth e r  Manufacturi ng  

Total Manufacturi ng 

al Incl udes OSI empl oyment.  

Numbe r Empl oyed 
( 000) 
73 . 1 

1 39 .  1 
3 0. 1 
1 3 . 8 
31 . 2 

1 09 . 3 
86 . 4  

1 05 . 8 

558. 8 

Share of Total 
( Percent)  

1 2 . 4  
23. 6 

5 .  1 
2 . 3 
5 . 3 

1 8 . 6  
1 4 . 7  
l 3 . U  

l UU. O 

Source : Northwest Power Pl anni ng Counc i l ,  Econom i c  and Demog raph i c  
Assumpti ons ,  Revi sed D raft, December 1 0, 1 982b, p . g. 

The  l umber and wood p roducts i ndustry i s  
cu rrently at dep ressed l evel s ,  experi enc i ng empl oyment 1 5 . 7  percent l ower i n  
1 980 than the rece nt peak of 1 65 , 000 emp l oyees i n  1 978 . Til e  p rimary cause of 
thi s s i tuati on  i s  the dep ressed hous i ng ma rket resu l ti ng from h i gh i nterest 
rates .  u . S .  hous i ng sta rts reac hed 2 . 023 mi l l i on u n i ts i n  1 978.  dy 1 980,  
hou si ng sta rts had dropped to 1 . 303 mi l l i on u n i t s .  

Many anal ysts i n  t h e  reg i on feel that the 
outl ook for the reg i on ' s  l umbe r and wood p roducts i ndustry i s  not bri ght ,  even 
after the current recessi on  passes.  Nati onal  forecasts of hou s i ng sta rts 
i ndi cate that demand wi l l  not reach the l e vel s experi enc ed i n  the l ate 
1 970 ' s .  For exampl e ,  DRI proj ected that U . S .  hous i ng starts wou l d  reac h a 
l e vel of 1 . 98 mi l l i on u n i ts by 1 986,  tnen g radual ly  dec rease to an ave rage 
1 . 6 mi l l i on u n i ts duri ng the 1 990 ' s  ( Data Resources , I nc . , 1 982 ) . Tne p rimary 
reason i s  the cost and affo rdab i l i ty of hous i ng i n  the futu re .  The i mpacts on 
the l umbe r and wood products i ndustry a re i nc reased because hous i ng uni ts a re 
p roj ected to be smal l er i n  s i ze ,  on  the average ,  requi ri ng l ess wood p roducts 
per un i t .  

I n  addi ti on , the regi on ' s l umber i ndustry nas  
experi enced i ncreasi ng competi ti on from the Southeastern l umber p roduc i ng 
areas .  H i gher transportati on , l abor,  a nd stumpage costs make i t  d i ff i cu l t  for 
the Pac i fi c  N o rthwest to retai n  market share s .  One maj or  di fference between 
ti mber resources i n  the Southeast a nd the Pac i f i c  Northwest l i es i n  the 
owners h i p of ti mber stands .  In the Southeast reg i o n ,  ti mber resou rces are 
owned primari ly by 1 umber i ndustry and othe r pri  vate concern s .  Tne ti mbe r 
harve st can respond to f l uctuations  i n  demand ,  re l i evi ng p ressure on  stumpage 
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p ri ces . Rel ati vely favorabl e suppl i es and l ess  rugged te rrai n i n  p l antati on 
g rown p i ne stands contri bute to l ower stumpage costs i n  the Southeast compa red 
to the Pac i f i c  Northwest.  

I n  1 977 ,  esti mated softwood t imber resou rces i n  
Washi ngton and O regon were owned by tne U . S .  forest Service  ( 53 percent ) ,  tne 
l umbe r i ndustry ( 1 9  percent ) ,  other  publ i c  agenc i e s  ( 1 9  percent ) ,  and other  
p ri vate part i e s  ( 9  percent ) ( Congressi onal Budget Offi ce ,  1 98U) . T imber  
resources unde r the  management of  the U . S .  Fo rest Servi ce are gove rned by l aws 
l i m i t i ng h a rvests to l evel s susta i nabl e i n  perpetu i ty ,  wi th speci fi ed 
except ions .  Stumpage p ri ces h ave been compet i ti vel y b i d  i n  the past,  rai s i ng 
costs d ramati cal ly  to some mi l l s  who rely  extens i vely  on  timber from Nati onal  
Forest 1 and s .  Therefore ,  porti ons  of the timbe r resource i n  tne regi  o n  are 
l i mi ted by regul ati on . Some l evel of uncertai nty exi sts regardi ng these  
1 imi ts , however. These are affected by such factors as the budgeta ry 
resources of the Fo rest Servi ce,  changes i n  the esti mates of cu rrent and 
futu re timber resources , changes i n  the l aws gove rni ng management of the 
resourc e s ,  or adopt i o n  of excepti ons to susta i nab l e  yi el d p rovi s i ons  spec i f i ed 
i n  cu rrent l eg i sl ati on .  

Anothe r area of unce rtai nty i s  the  export of  
l ogs  or  wood p roducts .  Most of the reg i on ' s exports go to  J apan  i n  tne  fo rm 
of l og s .  Th i s has been opposed by mi  1 1  owners \"ho fea r the 1 oss of raw 
materi a l s for p roduction  and potenti a l  markets fo r thei r p roducts . Tne 
potenti a l  for expand i ng ma rkets i n  l umber and wood p roducts i n  �ac i fi c  R i m  
cou ntri es and other importi ng countri es exi sts , but rep resents an  area o f  
uncerta i n magni tude . 

�1aj o r  consi  derati ons i denti fi ed by the 
No rthwest Powe r Pl anni ng Counc i l ( i . e . , Northwest Powe r Pl ann i ng Counc i l ,  
1 982.  p .  1 4 )  whi cn affect the fo recast of emp l oyment and p roducti on  i n  tne 
l umber a nd woods p roducts i ndustry i nc l ude ( 1 )  l e vel s of timbe r ha rvest i n  the 
reg i o n ;  ( 2 ) nati onal demand for wood p roducts , parti cul a rly  i n  housi ng ; ( 3 ) 
changes i n  p roduct i o n  p rocesse s ,  i nc l ud i ng those wh i c h  ch ange the output per 
empl oyee , or  y i e l d per cubi c foot of  l og ;  ( 4 ) s h i fts i n  type of wood p roducts 
p roduced ;  ( b ) competi ti on fo r market wi th otner reg i ons  of the U . S . and 
Canada ; and ( 6 ) export of l og s  and wood p roducts to Japan o r  other  countri e s .  

( b ) Pul p and Pape r I ndustry 

The pul p and pape r i ndustry i s  the second 
l a rgest i ndustri al con sume r of el ectri c i ty i n  the Pac i fi c  Northwest.  In  1 98U , 
fi rms i n  pu l p and paper products accou nted for 1 8  percent of the e l ectri c i ty 
consumed by i ndustry ( Tabl e  I I I - l ) .  Al though a l arge consume r of el ectri c i ty 
rel ati ve to other i ndustri e s ,  a recent su rvey of reg i onal  mi l l s showed tnat 
l ess than 1 5  percent of total ene rgy consumed was purchased el ectri c i ty 
( Ameri can  Paper I nsti tute , 1 982) . 

I n  1 980 , 30 , 1 00 persons were empl oyed i n  tne 
pu l p and paper i ndustry ( S I C  26) . Of thes e ;  1 4 , 800, o r  nearl y  ha l f ,  were 
empl oyed by fi rms i n  Paper M i l l s  ( S I C  262) . The second l a rgest c ategory i n  
empl oyment te rms was Converted Paper ( S I C  264 ) , w ith over  20 percent of S IC  co 
empl oyment ( Northwest Powe r Pl anni ng Counc i l ,  1 982b ) . Most of the pul p a nd 
paper fi rms i n  the reg i o n  are l ocated i n  Oregon and Washi ngto n .  
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The  Pac i fi c  Northwest pu l p and p aper i ndustry 
s upp l i ed an  average of 1 4  perc e nt of nati onal  pul p producti on  a nd a n  average 
of 1 0  percent of nati onal  paper and pape rboard producti on  i n  the 1 970 ' s  ( Data 
Resources , I nc . , 1 981 ) .  The reg i o n ' s share of pul p p roducti on  was down from 
an average of 1 7  percent duri ng the 1 960 ' s . 

Pu l p  i s  p roduced from wood c h i ps  a nd other  
materi a l s for subsequent manufacture i nto paper  and  paperboard p roducts . Most 
of the pu l p p roduced i n  the reg i on i s  c l as s i f i ed under paper mi l l s  and  
p aperboard mi l l s , s i nce a number  of the  p l a nts are verti c a l ly i nteg rated . 

Most of  the raw materi al  used i n  the 
pu l p-mak i ng p rocess i s  wood c h i p s ,  by-products from l umber and p l ywOOd 
pl ants.  Avai l ab i l i ty and cost of wood c h i p s  i n  tne futu re ope rate as a 
constra i nt on capac i ty expansi on i n  th i s  reg i on .  Competi t ion  for porti ons of 
the timbe r resource has i nc reased because of p racti ces such as i mp rovements i n  
y i e l d from each l og by sawmi l l s  and p lywood p l ants , and ti mber management 
prac ti ces wh i ch p roduce more uni form l og s .  Another factor has  been  the  g rowth 
of the export market for c h i p s  duri ng the 1 970 ' s . 

As the cost of wood c h i p s  from l umbe r mi l l s 
i nc rease s ,  pu l p and paper mi l l s  wi l l  be requi red to p u rchase more ti mbe r for 
ch i p s ,  addi ng  to costs of p roducti o n .  The c ost of wood ch i ps  al so i nc reases 
dramati ca l ly when  they must be transported to the western porti ons of O regon 
a nd Wash i ngton from east of the Cascades . The price of p i ne pu l pwood i n  tne 
South i s  l ess than hal f the p ri ce of roundwood i n  the Northwest ( Northwest 
Pu l p  and Paper Assoc i ati o n ,  1 982b ) .  

As i n  the l umber i ndustry ,  many of the 
c omp a n i e s  are nati onal i n  scope a nd deci s i ons on  capac i ty expans i on are made 
wi th regard to reg i onal d i fferences i n  p roducti on c osts . I n  1 983 , 
approxi mately 63 percent of the i ndustry ' s  total c ap i tal expendi tures  wi l l  De  
di rected toward mi l l s  and p roj ects l oc ated i n  the  South ( Pul p and  Paper ,  
1 983 ) . I n  add i ti on ,  proj ecti ons i ndi cate that a s  much as  45 perc ent of new 
paper-produc i ng c apac i ty th rough 1 984 wi l l  be bu i l t  i n  the South ( Northwe st 
Pu l p  and Paper  Assoc i ati on , 1 982b ) . 

For seve ral  years ami dst the recessi o n ,  the 
South has wi tne ssed a maj or  resu rgence i n  p l anned capi tal spend i ng fo r 
expansi on  and modern i zati on  proj ects i n  pu l p  and p aper  mi l l s . S i nce 1 980 th i s  
trend has  been si g n i fi c ant as  f i gures  snow the South ' s  share of nati onal 
p l anned expansi on  and moderni zati on  funds to be g reater than h al f of the 
nati on ' s  total : 63 percent for 1 983 ; 60 percent for 1 982 ; and 55  percent i n  
1 980 ( Pu l p and Pape r,  1 983 ) . Total spendi ng for the South i s  reported i n  tne 
Pul p a nd Pape r 1 983 su rvey to be $ 5 . 2 bi l l i on .  The West ' s share has  bee n 
d ropp i ng i n  recent yea rs ,  refl ecti ng the l ong-ru n  sh i ft of new c ap ac i ty 
addi ti ons to the South . 

The  Mounta i n/Pac i fi c  regi on ' s  share of total 
p roduct i on costs wh i c h  are accounted for by ene rgy costs i s  among the l owest 
i n  the nati o n .  Tabl e 1 1 1 - 1 3 c omp a res  e sti mated energy c osts rel ati ve to total 
costs among the ei ght pu l p and paper reg i ons . On a c ompa rati ve percentage 
basi s ,  energy capi tal expendi tu res a re h i ghest i n  the nati on  i n  the South 
Atl anti c reg i on wi th 47  percent duri ng the peri od 1 982-84. The  
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Mountai n/Pac i fi c  fi gure of 24 percent i s  c l early bel ow the Nati onal average of 
31  percent.  Therefore , pul p and p aper producti on i n  the Mountai n/Pac i f i c  
reg i  o n  may not b e  a s  sens i ti ve to energy c osts as  i n  other reg i  ons o f  the 
country .  

Tabl e I I I - 1 3 

Pul p and Paper I ndustry 
E sti mated Energy Share of Total Producti on Costs 

By Reg i on ,  1 982-1 984 

Regi on  

New E ng l and 
Mi d-Atl anti c 
Ea st North Central 
West North Central 
South Atl a nti c 
East South Central 
West South Central 
Mountai n/Pac i fi c  

Nati o nal  Average 

Pe rc ent 

40 
43 
2U 
1 3  
47 
1 9  
35 
24 

31 

Source : Devel oped from " Cap i ta1 Spendi ng , "  Pu l p  and Paper ,  January J 983 , p . I3L 

( c )  Chemi c al s and Al l i ed Products 

The  manufacture of c hemi ca l s and a l l i ed 
p roducts ( S I C  28)  consumed 1 4 percent of el ectri c i ty purchased by the 
i ndustri al sector i n  1 980 ( Tabl e 1 1 1 - 1 ) . Chemi cal s i s  the thi rd l argest 
i ndustri al consumer of el ectri c i ty i n  the regi on ,  fol l owi ng P rimary Meta l s and 
Pu1 p and Pape r. 

In 1 980 , 1 3 , 7 50 persons were empl oyed by 
Pac i fi c  Northwest fi rms i n  thi s  i ndustry ,  and 50 percent of these were 
empl oyed by fi rms i n  I ndustri al I norgani c Cnemi ca1 s ( S I C  28 1 ) .  Tn i s category 
i nc l udes the i ndustri e s  wi thi n Chemi cal s that are the most el ectri c i ty 
i nte nsi ve :  Ch l ori ne and cau sti c soda ( S I C  281 2 ) ,  el emental  phosphorus 
( S I C  281 9 ) , and nuc l ea r  fuel s and processi ng .  Fi rms i n  S I C  281 consumed ove r  
80 pe rcent o f  the el ectri c i ty pll rchased by tne Paci fi c Northwe st chemi cal s 
i ndustry i n  1 97 7 .  E l emental phosphorus p roducti on accounted for ha l f of tile 
el ectri c i ty consumed by the chemi cal s i ndustry ,  fol l owed by Ch l ori ne and 
causti c soda ( 1 5  to 20 percent ) and nuc l ear fuel s and processi ng 
( 1 0  percent ) .  Two of the Ch l ori ne and causti c soda p l ants and one e l emental 
phosphorus p l ant are DS I ' s . 

Th e  manufactu re of ch l ori ne and  causti c soda 
i nvol ves the el ec trolyti c separati on  of sal t i nto two co-p roducts : ch l ori ne 
and sodi um as sodi um hydroxi de ( caust i c  soda ) . Approxi mately 1 . 1 2  p ounds of 
causti c soda are p roduced per pound of ch l ori ne . 
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Chl ori ne and causti c soda i s  p roduced i n  fi ve 
p l ants i n  the Pac i fi c  Northwest,  wi th fou r l oc ated i n  Wash i ngton and one i n  
Ore gon .  N ati onal ly , ove r  h a l f of  the  ch l o ri ne produced i s  used wi thi n th e 
chemi cal s i ndustry i n  the manufac tu re of a va ri ety of organi c and i norgan i c  
chemi cal s .  An add i ti onal 1 3  percent i s  u sed by the p u l p and p aper  i ndu stry as  
a bl eac h i ng agent in  the  p roducti on of paper. Two of the fi ve p l ants i n  the 
Paci fi c Northwest are owned by p u l p and p aper compani e s .  

E l emental phosphoru s  p roducti on i s  l ocated i n  
only four states i n  the nati on ( I daho ,  Fl ori da ,  Montana ,  and Tennessee ) ,  i n  
c l ose prox i mi ty to depos i ts of phosph ate rock .  E l emental phosphoru s  i s  
extracted from phosphate roc k i n  e l ectri c fu rnaces ,  and frequently converted 
nea rby to phosphori c aci d and other compounds.  

E l emental phosphorus  p l ants are c l ass i f i ed 
u nder I ndustri al  I norga ni c Chemi cal s ,  not e 1 sewnere c l a ss i fi ed ( S I C  281 9 ) . I n  
the Pac i fi c  Northwe st , fi rms p roduc i ng el ementa l  phosphorus , nuc l ea r  fuel , 
corn sta rc h ,  c hemi cal  catalysts and a vari ety of other p roducts are c l ass i fi ed 
under S I C  281 9 .  About ha l f of total U . S .  el emental phosphoru s  p roducti on 
capaci ty i s  l ocated i n  the Pac i fi c Northwe st . Of  thi  s ,  85 percent of capaci ty 
i s  l ocated i n  I daho ,  with the remai nder i n  Montana . 

The resi dual  category for chemi cal s i nc l udes a 
wi de va ri ety of products manufactu red i n  the Pac i fi c  Northwest.  The l a rge r 
group s  i n  empl oyme nt and ene rgy use a re the nuc l ear engi nee ri ng , fuel s and 
wa ste process i ng segment ,  and agri cu l tural chemi ca l s ( p ri mari ly  fe rti l i ze rs 
and pesti c i de s ) .  There are al so many other types of chemi cal p roducts 
ma nufactured i n  the reg i o n  p roduced to meet reg i onal demand . 

( d ) Transportati on Equi pment 

Transportati on equi pment ( S I C  37 ) i s  the second 
l a rgest empl oyer i n  ma nufactu ri ng i n  the Pac i fi c  Northwe st. In 1 980, 1 09 , 3UO 
persons , wh i ch represented 1 9  percent of manufactu ri ng j ob s ,  were emp l oyed i n  
transportati on equi pment.  Transportati on equi pment i nc l udes the manufactu re 
of a i rc raft , sh i ps and boats , motor vehi cl e s ,  rai l road equi pment,  and travel 
tra i l e rs .  Nearly three-fou rths of the emp l oyment i n  transportati on equ i pment 
i n  the reg i on i s  i n  aerospac e ,  whi ch i s  domi nated by the B oe i ng Company .  
Emp l oyment i n  S I C  3 7  has fl uctuated i n  the reg i on ,  reac h i ng a peak of 1 28 , 9UO 
empl oyees i n  1 968,  and a l ow of 64 , 400 i n  1 971 . Ae rospace emp l oyment i n  
Washi ngton was 7 9 . 6 thousand i n  1 980.  

( e ) Food and K i ndred P roducts 

Food and k i ndred p roducts ( S I C  2 0 )  i s  supported 
by a s i zabl e agri c u l tu ral i ndustry i n  the reg i on .  I n  1 980,  73 , 1 50 person s 
were empl oyed i n  S I C  20 , whi ch  rep resented 1 2  p erc ent of manufactu ri ng j obs . 
Acti v ity i n  thi s  i ndustry i s  conce ntrated i n  p rese rved fru i ts and vegetabl es 
( S I C  203 ) , wh i ch accounted for nearly hal f of the empl oyment i n  food and 
ki ndred p roducts and ove r  ha l f of the el ectri c i ty consumpti on .  �roces sed 
potato p roducts are the maj or  p roducts i n  th i s  category ,  accounti ng fo r ove r 
ha l f of the va l ue added i n  the reg i ona l  food p rocess i ng i ndustry .  Another 

I I  I -50 



po rti on of the i ndu stry i mportant to coastal areas i s  the seafood cann i ng and 
freezi ng i ndustry .  Recent poor comme rc i a l fi shi ng condi ti ons , however, have 
cl osed a number of these pl ants.  

( f ) E l ectroni c s  

T h e  el ectroni c s  i ndu stry h a s  been tne fa ste st 
g rowi ng manufactu ri ng i ndustry i n  the nati on and the Paci fi c Northwest.  The 
i ndustry i ncl udes Profess i onal I n struments ( S I C  38) , E l ectri cal  mach i nery 
( S I C  36 ) , and Comp uti ng Equi pment ( S I C  3573- 4 ) . Al l of mach i nery ( S I C  3 5 )  i s  
i nc l uded i n  th i s  analysi s .  Emp l oyment i n  el ectroni c s  h a s  quadrupl ed i n  tne 
reg i on s i nce 1 960 ,  al though i t  i ncreased by only 5 9  percent i n  the nati on . 

( 3 ) �ol e i n  the Pac i fi c  Northwest Powe r Sy stem 

The l arge i ndu stri al customers of reta i l uti l i t i e s  
provi de a maj or  rol e i n  the Pac i fi c  Northwest powe r sy stem , not only bec ause 
of thei r h i gh vol ume of el ectri c i ty consumpti on ,  but al so because of the 
nature of thei r operati on s .  These i ndustri e s  tend to consume e l ectri c i ty i n  
conti nuous ,  un i form amou nts , resul ti ng i n  h i gh l oad facto rs .  To the extent 
that they mai ntai n h i gh annual l oad factors , they p rovi de some of the same 
benefi ts of effi c i ency to the reg i onal system as do the DSI ' s  ( see 
Chapte r I V . D . 2 . b ) . I n  addi ti o n ,  some of the i ndu stri al customers , 
parti cul a rly i n  the wood products i ndustri e s ,  have devel oped cogenerati on 
capabi l i ti es ,  the reby provi di ng an addi ti onal sou rce of power to tile reg i on 
( Secti on I V . H . 2 ) .  Some i ndustri es havi ng al te rnate fuel capabi l i ty c an 
p rovi de addi ti onal nonfi rm ene rgy ma rkets ( Secti on I I . C . 3 . d . ) .  

d .  I rri gated Ag ri cu l ture 

As a resu l t  of BPA ' s rate i nc rease , i t  i s  p robabl e that 
most i rri gators wi l l  attempt to run thei r operati ons more effi c i ently . Some 
"marg i nal " farmers may fi nd i t  uneconomica l  to conti nue thei r operati ons and 
woul d the refore sel l thei r property . These di spl aced farmers woul d h ave to 
seek emp l oyment el sewhere , ei ther work i ng for another fanner or getti ng an  
enti rely di fferent type of  j ob .  

Th ough total i rri gated c ropl and i s  proj ected t o  i nc rease 
under al l re venue l evel al ternati ves ,  some areas are more vul ne rabl e th an  
others to ri s i ng el ectri c i ty p ri ces . Th ese areas share c ommon characteri sti cs  
of  sandy soi l s , l ow rai nfal l ,  and h i gh  pump l i fts .  These areas i nc l ude 
sel ected l oc ati ons i n  Southern I daho , the Col umb i a B as i n i n  Washi ngton ,  and 
the Col umbi a Bench i n  O regon . 
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FOOTN O TES  

1 /  Sa 1 mono i ds i nc l ude c h i nook , coho ,  p i nk ,  sockeye , and c hum sal mon ; 
steel head and cutthroat trout ; and Dol ly  Va rdi n c h a r. Nonsal mono i ds 
i nc l ude Ameri can  shad ,  stu rgeon , stri ped bas s ,  eul achon ( smel t ) a nd 
Pac i fi c  l amp rey . 

2/ I nc l udes the states of Ari zona , Cal i fo rni a ,  Co l orado , I daho , Montana ,  
Nevada , New  Mex i co ,  North Dakota , O regon , South Oakota , Uta h ,  
Washi ngton ,  and Wyomi ng . 

3/ Assumes 3540 MW of coal  f i red generati on requi ri ng an a verage of 9 tons  
per megawatt per  day .  

4/ Assumes 1 990 MW of nuc l ea r  generation  requ i ri ng an ave rage of 40 tons of 
fuel per year fo r a 1 250 MW l i ght wate r  reactor. 
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I V . Envi ronmental Consequences 

A.  I ntroducti on 

Th i s chapter exami nes the methods and techni ques empl oyed i n  
eval uati ng the consequences of an i ncrease i n  BPA ' s  whol esal e rate s .  
Parti cul ar  attenti on i s  pai d to eval uati ng tilose impacts to the phys i cal  a nd 
soci oeconomi c envi ronment whi ch were a ddressed as  a reas of parti cul ar  concern 
i n  Chapter I I I .  These i nc l ude i rri gated agri cu l ture , energy i nte nsi ve 
i ndustri es , and l ow-i ncome resi denti al consumers . 

A s imul ati on and l i near programm i n g  model i ng process was empl oyed to 
anal yze the impact of an i ncrease i n  revenue l evel on the reg i onal demand for 
el ectri c i ty .  The resul ts o f  th i s  a na lys i s fo rmed a bas i s for proj ecti ng tile 
effects of rate l evel s on ene rgy consumpti on and vari ous soc i oeconomi c and 
phys i cal aspects of the envi ronment.  These model s wi l l  be  desc ri bed bri efly 
in Secti on I V . B .  

Northwest Economi c As soc i ates ( NEA ) has been commi ss i oned by BPA to 
devel op a model of Paci fi c Northwest agri cul ture .  Thi s model i s  adapted from 
NEA ' s l i near programmi ng model devel oped for the Northwest Ag ri c u l tural 
Devel opment Proj ect.  Resul ts of thi s model wi l l  be i nc l uded i n  the 1 983 F ina l  
Rate E I S . A descri pti on of  the model , and  assumpti ons currentl y empl oyed i n  a 
simul ati on of the model , i s  presented i n  Secti on I V . C . 

Secti on I V . D . addresses BPA ' s  di rect servi ce i ndus tri es ( US I ' s ) .  The 
DS I ' s accounted for 36 percent of BPA ' s  total FY 1 982 fi rm power sal es . Tne 
DS I al umi num produce rs acc ounte d for 92 percent of the FY 1 982 k i l owattnour  
sal es to DSI ' s  ( BPA , 1 983b ) and  are h i ghly ene rgy i ntens i ve .  For thi s reason , 
the DS I al umi num producers a re a focus of thi s secti on . BPA ' s effect on tile 
DS I ' s ,  impacts of DS I pl ant operati ons , and the c haracter of the nati onal 
a l umi num market are addressed i n  detai l .  A speci a l  model i ng effort was 
undertnken to anal yze the potenti al impact of  vari ous fac tors on OS I al umi num 
producers . A summa ry of the model ' s  operati on , and resul ts obta i ned from tne 
model , a re presented.  

I n dustri a l  customers of Pac i fi c  No rthwest reta i l  uti l i ti es consti tute 
a l a rge share of the reg i on ' s  total el ectri c l oa d .  Secti on I V . E .  presents an  
overvi e\'/ of  the maj or  i ndustry groups , an analys i s of the rel ati onshi ps of  
BPA ' s  whol esal e rates to the i ndustri al customers of  reta i l  uti l i ti es and  a 
d iscuss ion  of potenti al responses by i ndustry to decreased product demand or  
i ncreased producti on costs . 

I n  Secti on I V . F . , the rel ati onsh i p  between the Paci fi c Northwest and 
the Pac i fi c  Southwest wi th res pect to i nterregi onal el ectri c powe r 
transacti ons i s  addressed . The di scus s i on foc uses on the h i stori cal  
i mportance of BPA sal es to Cal i forn i a  uti l i ti es ,  as wel l as  Cal i forni a ' s  
future l oad  and resource outl ook and potenti a l  for future i nte rregi onal 
el ec tri c power sal e s .  

Sect i on I V. G . presents background i n formati on o n  the n i stori c 
response of res i denti al consumers to i ncreases i n  energy costs , parti cu l arly 
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el ectri c i ty costs . The di scus s i on focuses parti cul a rly  on l ow-i ncome 
res i denti al consumers , who a re found to be most i mpacted by i nc reased 
el ectri c i ty pri ces . 

El ectri c i ty p ri ces affect the demand  for el ectri ci ty and  hence the 
need for genera ti on resources . Secti on I V . H . of  thi s c hapte r provi des 
i nformati on on the envi ronmental effects of vari ous resource types that may be 
requ i red to meet future l oads .  Thi s i nformati on wa s used to devel op the 
i mpact p roj ecti ons for generati on fac i l i ti es p resented i n  Chapter I I .  Fo r 
purposes of asses s i ng the potenti a l  effects on the phys i ca l  envi ronment of 
c hanges i n  requi red generati on , new generati on requi rements are assumed to be 
met by a comb i nati on of  ava i l abl e resource types whi c h  i nc l ude l arge thermal , 
hydro , cogenerati on , geotherma l , and  conservati o n .  The envi ronmenta l  effects 
of constructi ng and operati ng ( or avoi d i n g  operati on of ) generati on fac i l i ti es 
( i n  response to c hanges i n  the dema nd for el ectri c i ty resul ti ng from c han ges 
i n  el ectri c i ty pri ce ) then are eval ua ted , and , when pos s i b l e ,  qua nti fi ed . 

Secti on I V. I . descri bes the functi ons of cost a l l ocati on and rate 
des i gn as  appl i ed i n  the 1 983 I n i ti a l Proposal . I ssues wi th the i ndi vi dual 
a l l ocati on and des i gn steps are i denti fi ed a nd al ternati ves a re ana l yzed.  
Fi nal l y ,  the secti on anal yzes three rate structure al te rnati ves ( fl at ra tes , 
decl i n i ng bl ock rate s ,  and ti ered rates ) .  

The fi nal secti ons of thi s c hapter a ddress spec i fi c  top i cs  of concern 
i n  NEPA : mi ti gati ng mea sures , unavoi dabl e a dverse i mpacts , short-term uses of 
envi ronmental resources versus ma i ntenance and enhancement of l ong-term 
producti vi ty ,  and i rrevers i b l e  or  i rretri evabl e commi tments of resources . 

B .  Di scuss i on of BPA ' s Loa d and Resource Model i ng Processes 

A seri es  of model i ng steps was used to eval uate the i mpacts of  each 
revenue l evel al terna ti ve .  The Energy S imul ati on 14odel , cons i sti ng of  supply 
a n d  demand compo nents , p rovi des va ri ous types of forecast i nformati on 
i ncl udi ng k i l owatthour consumpti on a nd total dol l a r costs of energy . Forecast 
peak and average l oads from the Energy Simul ati on Model a re then i nput to a 
Loa d and Resource Bal ance Anal ys i s ,  whi c h  determi nes annual resource surpl uses 
or  defi c i ts based on proj ected ava i l ab i l i ty of exi sti ng and pl anned 
( commi tted ) resources to meet these l oa ds for eac h  yea r .  The annual s u rpl us 
and defi c i t  proj ecti ons refl ect the need for a ddi ti onal resources beyond 
exi sti ng and pl anned generati on , and are then i nput to the System Ana l ys i s  
Model ( SA� ) and the Lea st Cost Resource Mi x Model . The Least Cost Resou rce 
Mix  Model i s  a l i near programmi ng  model wh i ch esti mates the mix of resource 
types ,  wh i ch , i f  added to exi sti ng  and pl anned resources for eac h  year duri ng 
the forecast peri o� resul ts in  the l owest new system i nvestment i n  current  
dol l a rs . The  SN4 i s  a s imul ati on model of the  eco nomi cs and rel i abi l i ty of  
Pac i fi c  Northwest resource pl ans . SAM i s  an  ongo i ng proj ect that i s  bei ng 
refi ned and i mproved .  

BPA ' s Energy Si mul ati on Model consi sts of  two di sti nct 
el ements ; i . e . , s upply and demand .  The model i s  a suppl y/dema nd model that 
i tera ti vely gen erates l oad  proj ecti ons and pri ces . The s uppl y/p ri c i ng porti on 
of the model can proj ect whol esal e and reta i l  rates based on the cost of 
resources , both Fe deral and non-Fe deral , needed to meet a set o f  l oads 
determi ned outs i de the model . The reta i l  publ i c  and pri vate uti l i ty rates by 
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customer c l ass ( resi denti al , commerc i a l , and  i ndustri a l ) for eac h forecast 
yea r become i nputs to the dema nd s i de of the model . The dema nd model s use a 
matri x of pri ces to generate expected demand for el ectri c i ty over the same 
forecast peri od.  The new l oads are then i nput back i nto the suppl y/pri c i ng 
porti on of the Energy Si mul ati on Model to generate new energy pri ces . The new 
pri ce  matri x i s  then entered i nto the demand s i de to generate a new set of  
l oads . Thi s  manual i terati on between the  dema nd and supply porti ons of the 
model conti nues unti l a convergence i s  reached whereby l oads and  pri ces arri ve 
at a poi nt of equi l i bri um . The forecast needs for unpl anned resources for 
each year are then determi ned by the Load and Resource  Ba l ance Analys i s  and 
i nput to the SAM and the Least Cost Resou rce Mi x Model to determi ne yea rl y 
addi ti ons of vari ous resource types ; e . g . , l arge the rmal , conservation , 
cogenerati on and smal l hydro . The fi nal sol uti on i s  the expected l oads and 
pri ces for each sector and the resul ti ng resource mix for eac h yea r duri ng the 
forecast peri od . 

1 .  Energy Simul ati on rvlodel 

BPA I S Energy Simul ati on Ivlode 1 s imul  ates the Paci fi  c Northwest ' s 
supply of and demand for el ectri c i ty and provi des a foundation for muc h  of the 
anal ys i s  i n  thi s document.  Th i s  model accommodates analyses of effects on 
l oads and reta i l rates through FY 2000 of a l ternat i ve whol esal e energy pri ce 
l evel s ,  future resource mixes , rate structures , and other factors . 

The model proj ects the regi onal e ffects of changes i n  rates on 
e l e ctri c consumpti on among res i denti a l , commerc i al , and i ndus tri a l  users . I t  
al so forecasts the convers i ons by consumers to other types o f  energy ( foss i l  
fuel s )  i n  response to pri ce and avai l abi l i ty of el ectri c power .  Gi ven a m ix  
of ava i l abl e cu rrent and  future sources of  el ectri c i ty ,  the model devel ops a 
schedul e for yearly addi ti ons of pl anned hydroel ectri c and thermal un i ts , 
unpl anned resources ( such  as  cogenerati on or smal l hydro ) and conservati on . 

The current BPA supply model evol ved from the model devel ope d 
i n  1 977  for use i n  BPA ' s  Rol e E IS ( BPA , 1 977a ; BPA 1 98Ua ) .  The model has been 
modi fi ed on an ongo ing bas i s to represent new devel opments i n  a reas such as 
pol i cy deci s i ons , the Reg i onal Act , avai l ab i l i ty of resources , and pl an n i ng  
assumpti ons . The  demand s i de of  the model was devel oped from the Oak Ri dge 
Nati onal Laboratori es ( ORNL ) res i denti al  and commerc i al model s ,  and the 
Northwest Energy Po l i cy Proj ect ( NEPP ) i ndustri a l  demand model s ( BPA , 1 981 k ;  
BPA 1 981 j , and BPA 1 981 m ) . An overvi ew of the Ene rgy S imul ati on Model , the 
types of output generated ,  and the a ss umpti ons made for the a na lys i s  i s  
presented i n  the secti ons whi ch fol l ow. Detai l ed di scussi ons of the supply 
and demand porti ons of the BPA E nergy Simul ati on Model h ave a l so been 
devel oped i n  separate documents ( BPA , 1 982 h ;  BPA 1 983e ) .  These techni ca l  
support papers a re avai l ab l e from BPA on request. 

a.  Supply Pri c i ng Model 

( l  ) In puts 

The amount of l oad that must be met by the Supply 
Pri c i ng Model i s  determi ned by a comb i nati on of ( 1 )  di rect i n puts of l oad  data 
and ( 2 )  l oad  data generated  by the demand mOdel s .  The di rect i nputs i nc l ude 
fi xed contractual  l oads , exports , and Federal agency l oads for each year i n  
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the forec ast peri od .  The demand model s prov i de estimates of res i denti a l , 
commerc i a l , and  i ndustri a l  l oads served by b oth publ i c  and  p ri vate uti l i ti es .  
OSI  l oads are provi ded by a separate BPA forecast ( see al so Section  I V . O . 4 . ) .  

The model uses exi sti ng and pl anned resources and 
resources spec i fi ed by the Least Cost Resou rce Mi x Model to  meet defi ned l oad 
requi rements . The composi te generati ng capac i ty of a l l regi onal hydro un i ts 
under average and c ri ti cal  water condi ti ons i s  spec i fi ed.  A s i mul ati on of  
h i stori c streamfl ows is  uti l i zed to  estimate the secondary ene rgy from tile 
hydro system and to al l ocate i t  on a pri ori ty basi s across potenti a l  markets . 
Other resources ava i l ab l e to the model i nc l ude exi sti ng and futu re therma l 
fac i l i ti es , capaci  ty /E'ne rgy exc hange agreements , contracted energy from the 
Canadi an Storage Power Exchange ( CSPE ) ,  purchase power and cogenerati on . The 
Supply Pri c i ng Mo del  i nc l udes i nvestment ,  operati ng , and contract costs of the 
vari ous energy resources . Costs of currentl y budgeted FY 1 983 and F Y  1 984 B PA 
conservati on programs are i nput to the model . Conservati on expec ted to resul t 
from these programs i s  i nput to the demand s i de of the model . BPA 
transmi s s i on costs were i nput based on recent analys i s by BPA staff . Publ i c  
and pri vate uti l i ty transmi s s i on costs and costs of di stri buti on to customer 
groups were deri ved from annual  fi nanc i al  statements and i nforma ti on provi ded 
by uti l i ty staff . 

( 2 ) Operati  on 

The Supply  Pri c i ng Mo del fi rst a l l ocates exi sti ng 
resou rces to meet BPA ' s  l oad requi rements i n  a g i ven yea r .  After maki ng 
proper adj ustments for vari ous contractua l  a rrangements whi ch  p rovi de 
resources to the uti l i ti es ,  the model c hecks the resource/l oad bal ance for 
publ i c  and  pri vate uti l i ti e s .  Any defi c i ts for e i ther the publ i c  or p ri vate 
sectors are assumed to be met by addi ti on of future avai l abl e resou rces  
( i ncl udi ng conservati on and cogenerati on ) , p u rc hases from BPA , and purc hase 
power .  

The  determi nati on of energy costs  begi ns wi th a 
cal cul ati on of a l l capi tal , operati ng and contract costs for al l resources 
used to meet the l oad  requi rement.  The energy costs are adj usted for revenues 
from secondary hydro energy . Tile model al  so ensures that the resource pool s 
a re matched to the l oad pool s to determi ne BPA ' s  nontransmi s s i on cost of 
provi d i n g  energy to the di fferent l oad pool s .  Thi s cal cul ati on for eac h year 
i s  treated i n  a manner that i s  con s i stent wi th the Regi onal Ac t .  The  Regi onal  
Ac t a l so prov i des for a val ue of reserves credi t to DS I customers and the 
res i denti al  and smal l farm l oa d  exc hange between BPA and parti c i pati ng 
uti l i t i es .  Federal  transmi s s i o n  costs are then added to determi ne BPA ' s  rates . 

The Suppl y Pri c i ng Model then estimates retai l rates 
of p ri vate and publ i c  uti l i ti es based on thei r whol esal e cost of power from 
BPA as cal cul ated above ( o r as determi ned outs i de of the moden , uti l i ty 
generati on and transmi s s i on costs , the p ri vate res i denti al  exchange , and 
uti l i ty costs of di stri buti ng power to res i denti a l , commerc i a l , and i ndus tri a l  
customers . 
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( 3 ) Resul ts 

The Supply Pri c i ng Model generates forecast data for 
each year i n  the forecast peri od by customer c l ass , resource type ( hydro , 
thermal , purc hase power,  etc . ) ,  and  energy c l as.s ( fi nn  or  seconda ry ) .  These 
data i nc l ude pri ce per k i l owatthou r ,  total dol l ar cost , and total 
k i l owatthou rs of energy generati on .  The model accommodates analyses such as 
break downs of costs between generati on and transmi ss i on ,  compari sons of 
c ri ti cal  and secondary resources to fi rm and secondary l oads , and forecasts of 
resou rce mi xes necessary to meet aggregate l oads .  

b .  Demand Model 

Demand,  as used i n  the context of thi s di scuss i on ,  refe rs 
to the tenn i n  standard economi c reference and not i n  the context i n  wh i ch the 
term i s  used i n  the el ectri cal energy i ndustry .  T h e  demand porti on of the 
model s i mul ates changes i n  the quanti ty of  el ectri c i ty c onsumed i n  response to 
changes i n  the pri ce of e l ectri c i ty ,  the pri ce of  a l ternate fuel s ,  ownersh i p 
and use of appl i ances , housi ng , popul ati on , and i ncome characteri sti c s .  

The change i n  the amount of el ectri c i ty consumed resul ti ng 
from a c hange i n  pri ce i s  a functi on of the el asti c i ty rel ati onshi ps that the 
model s imul ates . Pri ce el asti c i ty of demand  i s  meas u red by the percentage 
change i n  quanti ty demanded of a good or servi ce di vi ded by the percentage 
change i n  pri ce . For exampl e ,  i f  e l ectri c rates i nc rease by 30  percent but 
the quanti ty of el ectri c i ty demanded decreases by only 5 percent , then pri ce 
e l asti c i ty i s  sai d to have a rel ati vely i nel asti c val ue of - . 1 7 . I n  th i s  
exampl e ,  quant i ty demanded i s  rel ati vel y unresponi ve to a pri ce i nc rease . 
C ross  el asti c i ty of demand measures the effect of c hanges i n  the pri ce of 
substi tute fuel s ( o i l , gas , etc . ) on the quanti ty of el ectri c i ty consumed . 
I ncome el asti c i ty refl ects the i mpact of  i ncome changes on e l ectri cal 
consumpti on . 

The demand s i de of the model uses three previ ously 
devel oped model s ( the Oak Ri dge Nati onal Laboratory res i denti al and commerc i a l 
model s and the Northwest Energy Pol i cy Proj ect i ndustri a l  model ) and di rect 
i nput i nformati on on BPA conservati on programs and OSI  expec ted operati ng  
demands . 

( 1 ) Inputs 

The res i denti a l  model contai ns i nfonnati on on  energy 
use for ei ght end-use categori es ( s pace heati ng , a i r  condi ti oni ng , water 
heati ng , cook i ng ,  refri gerat i on , freezi ng , l i ghti ng , and other )  for the 1 979  
base  yea r .  Thi s i nfonnati on is  i nput fo r four  fuel categori es ( el ectri c i ty ,  
natu ral gas , fuel oi l ,  and other)  and for three hous i ng types ( s i ngl e fami l y ,  
mul ti pl e fami l y ,  and mob i l e  homes ) .  Base year val ues a l so  i nc l ude behavi oral 
vari abl es used i n  econom i c  rel ati ons h i ps and parameter estimates of tec hn i cal  
rel ati onsh i ps ( e . g . , appl i ance effi c i ency ) .  In  addi ti on ,  proj ected  hous i n g  
stock s ,  fuel pri ces , and  per capi ta i ncome a re i nput for each year duri ng  the 
forecast peri od .  Cumul ati ve amounts of conservati on resul ti ng  from BPA 
budgeted FY 1 983 and 1 984 conservati on programs are al so  i nput over the 
forecast peri od .  
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The commerc i al model i nputs are al so  a combi nati on of  
b ase  year  data and forecast data to  the  year 2000 . Data on fl oorspace i n  1 924 
and yearly addi ti ons to fl oorspace through 1 980 for 1 0  bui l di ng types are 
i nput .  Base year data for 1 970 on end use by fuel type , energy use per square 
foot , fuel p ri ces , and capi tal costs of heati ng , venti l ati ng and 
ai r-condi ti oni ng equi pment a re i nc l uded , a l ong wi th h i stori c and forecast data 
for fuel pri ces and real  per capi ta di spos abl e i ncome . As i n  the res i denti a l  
model , anti c i pated  s avi ngs from the  cu rrently budgeted FY 1 983 and FY 1 984 BPA 
conservati on programs are refl ected over  the forecast peri od .  

Forecasts from the  i ndustri a l  model a re based  on 
h i stori c and proj ected  energy pri ces , empl oyment , val ue added , and personal  
i ncome . BPA ' s OS I customer demands for ene rgy duri ng the forecast per i od 
consti tute a sepa rate i nput . 

( 2 ) Operati on 

The res i denti al demand model uses measures of 
short-run and l ong-run responses to spec i fi ed pri ces of al ternate fuel s ,  
tec hn ica l  trends ( e . g . , appl i ance effi c i ency ) ,  hous i ng c haracteri sti cs , and 
i ncome data . Thi s i nformati on , i n  conj uncti on wi th pri ces for el ectri c i ty 
obta i ned from tile  Supply  Pri c i ng r'lodel , determi ne yea rly el ectri ca l  demands . 
An adj ustment i s  made to refl ect the effects of BPA programmati c conservati on ,  
whi l e  pri ce i nduced c onservati on i s  consi dered to b e  part of a ny dec rease i n  
el ectri c consumpti on i n  response to pri ce . 

The commerc i al model p roj ects four i nfl uences of 
bui l d i ng fuel use : fl oorspace ( by bui l d i ng type and vi ntage ) ,  fl oorspace 
saturati ons ( by fuel type and end use ) , equi pment uti 1 i zati on , and enel'gy use 
per square foot . These proj ec ti ons for each year are mul ti p l i ed together to 
forecast commerc i a l energy use , us i ng s pec i f i ed p roj ecti ons for nonel ec trica l  
energy pri ces and  e l ectri c i ty pri ces i nput from the Supply  Pri C i ng t>'lodel . 
App ropri ate a l l owances are made for BPA conservati on programs . 

The demand for ene rgy wi thi n the i ndustri a l  sec tor i s  
forecast us i ng data fo r proj ec ted el ectri cal  demand among OSI c ustomers and 
the N EPP i ndustr ia l  model . The NEPP econometri c model esti mates , for a g i ven 
.year,  total energy demand among non-OS I customers based on estimates of energy 
pri ces ( el ectri c i ty pri ces obta i ned  from the Supply Pri c i ng r,1odel ) ,  
empl oyment ,  val ue adde d ,  and personal  i ncome , and the previ ous yea r ' s  dema nd .  
The model then di stri butes the total demand for energy among fuel types , 
tak i ng i nto account l im i tati ons i n  fuel swi tc h i ng as a resul t of exi sti ng 
stocks of capi tal goods . The proj ected consumpti on of el ectri c i ty among OSI  
customers is  based  on  a s imul ati on model of OSI  l oads devel oped by BPA staff 
( see Secti on I V. O . 4 . a . ) .  

( 3 )  Res u l ts 

The res i denti al demand model produces forecasts for 
energy use by fuel type , by type of dwel l i ng ,  and by end use .  Forecasts for 
energy consumpti on i n  the commerc i a l sector a re by fuel type , bu i l di ng type , 
and end use . The i ndustri a l  model provi des forecast energy demand by fuel 
type . 
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2.  Load and Resource  Bal ance Anal ys i s 

The annual energy and peak l oads forecast by BPA ' s Energy 
Si mul ati on Model i s  i nput to the Loa d/Resource Bal ance Anal ys i s  to determi ne 
surp l  uses or defi c i ts for each yea r i n  the forecast peri od. The methodol ogy 
for th i s  anal ys i s  i s  i n  accordance wi th model i ng used to compl ete the Pac i fi c  
Northwest Uti l i ti es Conference Commi ttee ( PNUCC ) report Lon� Range P roj ecti on 
of  Powe r Loads and Resource for Resource  Pl ann i ng ( B l uebook ( PNUC C ,  1 982 ) . 

The array of resources avai l abl e to meet l oads i s  a combi nati on 
of  exi sti ng and pl anned ( comm i tted ) hydro , thermal and mi scel l aneous 
resources , both Federal  and non-Fede ral . BPA programmati c conservati on i s  not 
i ncl uded as a resource , s i nce appropri ate adj ustments for capac i ty and energy 
savi ngs from these programs are made to the l oad  forecast.  The Loa d/Resource 
Bal ance Anal ys i s  i ncorporates c ri ti cal  water peri od p l anni ng assumpti ons 
( ava i l ab i l i ty of hydro generati on duri ng  l ow water peri ods ) i n  determi n i ng 
ava i l ab i l i ty and  use of resources i n  meet i n g  l oads . These assumpti ons i ncl ude 
provi s i ons associ ated wi th the Wate r  Budget for ai di ng i n  the downstream 
mi grati on of fi s h .  Adj ustments for peak rese rves of vari ous resource types 
are al so made . 

I n  the l oad/resource bal ance , Federal and non-Federal resources 
are recogni zed to have certa i n  pri ori ty l oad obl i gati ons .  Loa ds on the 
Federa l sys tem i ncl ude BPA ' s  di rect servi ce i ndustry cus tomers and Federal 
agency l oads .  BPA a l so  has a number of co ntractual obl i gati ons wh i ch i nc l ude 
Col umb i a  Storage Power Exchange ( CSPE ) ,  WNP  N o . 1 exc hange and Ha nford 
extens i on obl i gati ons , capac i ty sal es , and capac i ty/energy exchange . Sa l es to 
Northwest uti l i ti es under the power sa l es contracts consti tute a maj o r  l oad  to 
Federal resou rces . Th i s  l oad  i s  ca l c ul ated by anal yzi ng the l oa d/resource  
bal ance for  eac h publ i c  uti l i ty in  the  regi on . The IOU ' s  proj ected l oad 
growth requi rements for Federal power are based on thei r contract exh i bi ts .  
These l oad  growth requi rements are i nc l uded as a l oad o n  the Fe deral system . 

Non-Federal resources i ncl ude power provi ded to the reg i on by 
vari ous con tracts and agreements ( e . g . , CSP£ ) and generati on resou rces owned 
by reg i onal uti l i ti es .  The power sal es contracts requ i re SPA ' s  uti l i ty 
customers to serve thei r own l oads wi th those resources they nave dedi cated 
for that use . Resources are characteri zed  i nto dedi c ated or  nondedi cated 
resources for eac h  cus tomer .  These dedi cated resources must then be  used by 
each customer to serve thei r l oads and to determi ne the i r requi rements for 
purc hases from BPA. Customers may add or subtract from thei r exhi D i t  of 
dedi cated  resources i n  the seventh year of the contract pe ri od ( general ly  20 
years ) and the powe r sal e contract al l ows for qui cker c hanges in certa i n 
c i rcumstance s .  After the amount o f  dedi cated resources are determi ned for 
each publ i c  uti l i ty ,  the net requi rement on BPA ( or BPA sal es to the uti l i ty )  
i s  cal cul ated .  The net requi rement l oad i s  the di ffe rence between eac h 
uti l i ty ' s  l oad and  the dedi cated resources of that uti l i ty .  The purchase from 
BPA i s  consi de red to be a l oad  on BPA. The fi rm surpl us of eac h uti l i ty i s  
the amou nt of nondedi cated resource of eac h uti l i ty .  

The Federal system fi rm surpl us o r  defi c i t for eac h year i n  the 
forecast  peri od i s  determi ned afte r the requ i rements for the customers and 

I V-7 



other c ontractual ob l i gati ons a re subtracted from the Federal resourc e s .  Any 
defi c i ts that occu r  a re l oads that must be met from potentia l  new ( cu rrently 
u ncommi tted o r  generi c )  resources  ( after exchange resou rces a re used ) .  

For a more deta i l ed expl anati on of the l oad/resourc e  bal ance 
methodol ogy , the reader i s  referred to the di scussi on i n  the Loads and 
Resources Study ( Exhi bi t BPA- 3 )  for BPA � s  1 983 I n i tia l  Rate Proposal 
( BPA , 1 983d ) .  

3 .  Least Cost Resource  Mi x Model and System Analys i s Model 

The Least Cost Resou rce Mi x Model i s  a l i near programmi ng  model 
des i gned to esti mate the " l east cost" approach to meeti ng l oads for each year 
duri ng  the forecast  period .  The  SAM s imul ates the economi c s  and  rel i ab i l i ty 
of actual  and pl anned Pac i fi c  Northwest generati ng  resources . Because SAM i s  
an ongoi n g  proj ect that i s  sti l l  bei ng refi ned , i t  i s  used i n  conj uncti on wi th 
the Least Cost Resource Mi x Model . The model s account for i tems such  as cost 
and ava i l ab i l i ty of potenti al  resources , peri ods of proj ected surpl uses and 
defi c i ts for both energy and c apac i ty ,  the va l ue of surpl us energy ,  rampi ng 
effects of c onservati on programs , and di scount rates . 

The SAM i mproves on the Least Cost Resource Mi x Mo del by 
refl ecti ng seasonal characteri sti cs  of l oads and resources and by provi d i n g  
for the sel ecti on o f  certai n resources o n  a temporary bas i s .  

A detai l ed expl anati on o f  the Least Cost Resources Mi x Model i s  
prov i ded  i n  a techni cal  support paper i ncl uded i n  the Documentati on for thi s  
E I S .  

a .  I nputs 

The model conta i n s  avai l ab i l i ty and cost da ta on potenti al  
new resources . These resources i ncl ude nucl ea r ,  coal , comb usti on turb i nes , 
smal l hydro ,  cogenerati on , wi n d ,  and b i omass . The model al so accounts for the 
energy sav i n gs from conservati on programs , savi ngs whi ch are cumul ati ve and 
i ncrease over time . Fo r i nstance , a program di rected toward wrappi n g  water 
heaters can  span a peri od of several years , res ul ti n g  i n  i ncreased savi ngs i n  
el ectr i c  cons umpti on as more water heaters a re wrapped .  Therefore , as  an 
energy resourc e ,  conservati on benefi ts di ffer from generati ng  resources whose 
total capaci ty to meet el ectr i c  l oads i s  more c l osely i denti fi ed wi th an 
on-l i ne date , or begi nni n g  date of operati on . Parameters for these rampi ng  
effects of conservati on are s peci fi ed i n  the  model . Forecast s u rpl uses or  
defi ci ts for  each  year ,  for  both capaci ty and energy ,  a re speci fi ed based on 
i nformati on ob ta i ned from the En ergy Si mul ati on Model . 

The Least Cost Resource Mi x Model i s  capabl e of 
accompl i s h i n g  vari ous types of  sen s i ti v i ty analysi s ,  based on changes i n  
assumpti ons of any of the above i n puts , the di scount rate , or other 
variabl es . For the pu rposes of th i s  statement ,  the model was empl oyed to 
project resource mi xes for resources beyond exi sti n g  and currently pl anned 
res ou rces for forecast  l oads generated by the Energy Simul ati on Model under 
four pri c i n g  scenari os . 
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b .  Operati on 

The model uses the l i near programmi ng approac h to mi n i m i ze 
the present val ue of costs of bal anc i ng l oads and resources for each proj ected 
defi c i t  yea r,  i n  vi ew of speci fi ed constra i n ts for cost and avai l ab i l i ty of 
resources .  The model may add resources du ri ng surpl us years i f ,  i n  fact , 
addi ti on of those resources i s  necessary to s imul ta neously meet l oads i n  a 
l ater defi ci t peri od and sti l l  mi nimi ze costs . Duri ng s u rpl us yea rs , a 
marg i nal val ue of energy i s  esti mated based on export sal es , di spl acement of 
vari abl e costs of other resources i n  the Reg i on ,  and di spl acement of 
s hort-term purchases to meet fi rm l oad .  Th i s  marg i nal va l ue of energy i s  used 
to esti mate revenue from surpl us energy sa l es .  Thi s s urpl us revenue 
consti tutes an offset to costs , and has a decreasi ng effect on the net present 
val ue of costs of meeti ng l oads for the enti re forecast peri od .  

c .  Resul ts 

The Least Cost Resou rce Mi x r�odel presents a summary of  
present val ues of generati ng resource costs , conservati on costs , and  revenues 
for the enti re forecast peri od.  The sol uti on provi ded by tile model i ncl udes a 
l i sti ng of resou rce  addi ti ons ( i n  megawatts of capac i ty and megawatts of  
energy ) by yea r and  resource type . The  futu re envi ronmental i mpacts of these 
resource addi ti ons under al ternati ve reven ue l evel s are eval uated u s i n g  
i nformati on i n  Tabl es I V - 1 5 , 1 6 , a n d  1 7 . 

4 .  Al ternati ve Pri c i ng Ana lyses 

The BPA ene rgy model s were used to anal yze four a l te rnati ves fo r 
presentati on i n  the E IS .  The purpose of the analysi s was to compare the 
rel ati ve impacts of al ternate wholesal e e l ectri c pri ces duri ng the peri od 
FY 1 980 to FY 2000 . Bec ause el ec tri c i ty pri ces i n  eac h of the a l ternati ves 
are determi ned outs i de the Suppl y Pri c i n g Model to refl ect al ternati ve pri c i ng 
assumpti ons , the func ti on of the Supply  Pri c i ng Model to generate pri ces whi c h 
achi eve an  economi c l oad/resource equi l i bri um i s  superceded .  The fu nc ti on of 
the Supply  Pri c i ng Model , for the purpose of anal yzi ng these al te rnati ves , was 
a l te red to provi de the l oad l evel s that res u l t  from the assumed whol esal e 
pri ce al ternati ves . The resul ts of these anal yses refl ect a l ternate total 
generati on and resource mi xes , whi ch  correspond with  eac h a l ternati ve .  

The base rate a l ternati ve assumes that the 1 974 BPA whol esal e 
rates were i n  effect throughout the enti re FY 1 980 to FY 20UO peri od .  Average 
rates of 3 . 7  mi l l s  per k i l owatthou r for the Pri o ri ty Fi rm rate ( rates to 
publ i c  agency customers and the pri vate uti l i ty res i denti al and smal l farm 
exc hange customers )  and 2 . 9  mi l l s  per ki l owatthou r for BPA ' s  OS I custome rs 
were i nput for the peri od , based on Generati on and Sal es Stati sti cs  for 
FY 1 979  ( BPA, 1 980b ) ( the l ast ful l 1 2-month peri od ) i n  whi c h  BPA ' s  1 974  rates 
were i n  effect.  

The no acti on al ternati ve assumes the New Resou rces rate of 
31 . 3  mi l l s  per k i l owatthour for FY 1 981 and FY  1 982 , and 29 . 5 m i l l s  pe r 
k i l owatthour for the remai nder of the forecast peri od.  Generati on and Sal es 
Stati sti cs data for FY 1 980,  FY 1 981 , and FY 1 982 were used to determi ne 
average Pri ori ty Fi  rm rate s and OS I rates for those years . BPA esti mates of  
average rates for FY 1 983 were i nput for the  peri od FY  1 983 through FY 2000 . 
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Based on those sources , the Pri ori ty Fi rm rates for FY 1 980 , FY 1 981 , FY 1 982 
and the peri od FY 1 983 through FY 2000 were 6 . 4  mi l l s  per k i l owatthour,  
7 . 8  mi l l s  per k i l owatthou r,  1 1 . 4 mi l l s  per k i l owatthour ,  and 1 8 . 0  mi l l s  per 
k i l owatthou r ,  respecti vel y .  Th e i nput DSI rates for FY 1 980 , FY 1 981 , FY 1 982 
and the peri od FY 1 983 through FY 2000 were 4 . 6  mi l l s  per k i l owatthou r ,  
6 . 1 mi l l s  p e r  k i l owatthour,  1 6 . 1  mi l l s  p e r  k i l owatthou r ,  a n d  24 . 5  mi l l s  per 
k i l owatthou r,  respecti vel y .  

The proposed al te rnati ve assumes the same rates a s  the n o  acti on 
al ternati ve through October 31 , 1 983 ,  the date afte r wh i ch BPA ' s new whol esal e 
rates are schedul ed to go i nto effect .  BPA ' s  proposed rates for the peri od 
November 1 ,  1 983 , through J une 30, 1 984 , of 2 2 . 0  mi l l s  per k i l owatthour for 
Pri ori ty Fi rm ,  24 . 8  mi l l s  per k i l owatthour for I n dustri al Fi rm ,  and 28 . 8  mi l l s  
per k i l owatthour for New Resou rces fi rm power are assumed for that 8-month 
peri od .  BPA ' s  proposed J u l y  1 ,  1 984 , whol esal e rates are then assumed to be 
i n  effect for the remai nder of the forecast peri o d ;  i . e . , through 200U.  These 
rates a re 22 . 8  mi l l s per k i l owatthour for Pri ori ty Fi rm ,  25 . 7 mi l l s  per 
k i l owatthour for I ndustri al  Fi rm ,  and 2 9 . 9 mi l l s per k i l owatthour for New 
Resources Fi rm power.  

For the di rec t fi nanci ng a l ternati ve , rates a re assumed to be 
i denti cal  to those rates wh i ch were assumed for the proposed a l ternati ve , wi th 
the excepti on of Pri ori ty Fi rm rate . For the peri od November 1 ,  1 983 , tnrough 
J une 30, 1 984 , the Pri ori ty Fi rm rate under di rect fi nanc i ng assumpti ons i s  
25 . 8  m i l l s  per k i l l owatthour.  The Pri ori ty Fi rm rate i ncreases to c 6 . b mi l l s  
per k i l owatthour for the peri od  J u l y  1 ,  1 984 , th rough FY 2000.  

Fo r the LRIC a l ternati ve , the same seri es of rates as  �he no 
acti on al ternati ve are al so assumed to be i n  effect through October 31 , 1 983 . 
From Novembe r 1 ,  1 983 , through the end of the forecast peri od ,  a rate of 
42 . 6 2 mi l l s  per k i l owatthour ( based on comb i ned L R I C  of energy and capac i ty as 
devel oped i n  BPA ' s 1 983 TDLR I C  Anal ys i s ;  BPA ,  1 983f ) a re i nput for P ri ori ty 
Fi rm,  I n dustrial  Fi rm and New Resources customers . 

C .  I rri gated Agri cul tu re Study 

1 .  I ntroduction 

Ag ri cul ture is  one of the l argest i ndu stri es i n  the Pac i f i c  
Northwest . I n  1 978,  the val ue of farm products sol d i n  Was hi ngton , Oregon , 
I da h o ,  and Western r�ontana total ed over $5 . 1  b i l l i on ( U . S .  Depa rtment of 
Commerc e ,  1 981 b ) .  Crop sal es accou nted for 55 percent of thi s total , and  
45 percent was from sal es of poul try ,  l i vestock , and  rel ated products . Fann 
output supports a very l arge food proces s i ng i ndustry wh i ch suppl i es reg i onal 
and nati onal food  needs . In addi ti on , the Paci fi c No rthwest i s  a maj or  
exporter of food commodi t i e s .  The  Port of Portl and i s  the number one  port on  
the  West  Coast in  terms of grai n exports ( as wel l as  bei ng the  West Coast 
l eader i n  the tonnage of al l goods exporte d ) . 

The  amount of producti ve c ropl and i n  the Paci fi c Northwest has 
not changed s i gni fi cantly i n  the l ast  30 years . The methods used to farm thi s 
l and  have , however,  cha nged consi derabl y .  One of these c han ges has been a 
pronounced i ncrease i n  the amount of c ropl and usi ng i rri gat i on methods . 
Improvements i n  i rri gati on tec hnol ogy have expanded the potenti al for 
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p rofi tabl e c ropp i ng patterns . Spri nkl er i rri gati on sys tems have hel ped to 
ac hi eve hi gh  yi el d producti on on l ands that otherwi se coul d not be farmed 
profi tabl y .  

The importance of i rri gati on to c rop producti on i s  su ggested by 
resul ts of a study i n  Cal i forn i a .  Thi s study found that for n i ne c rops grown 
i nten s i vely i n  that state , the use of i rri gati on water was the most i mportant 
factor affecti ng crop producti on . The stu dy esti mated that a 50 percent 
reducti on in  the appl i cati on of i rri gat i on water resul ted in  a 49 percent 
reduct i on i n  c rop yi el d  for the n i ne c rop s studi ed ( Battel l e ,  1 97 7 ) .  

I rri gati on methods fal l i nto two broad c atego ri es : gravi ty ( o r 
fl ood ) systems and spri nk l er systems . Gravi ty systems transport water  i n  open 
d itc hes or through l ow pressure p i pes . The water i s  then di stri buted by 
fl ood i ng rows or the compl ete fi el d .  

Spri nkl er  i rri gati on systems di stri bute water over  the fi el d vi a 
press u ri zed spri nkl ers .  There are seven bas i c  types of spri nk l ers whi c h  range 
i n  operati ng  pres sure from over 1 00 ps i  fo r b i g  guns and  some center p i vot 
systems to l ess than 1 0  psi  for dri p systems . These systems vary by ( 1 ) the 
amount of l abor requi red  to set up and ope rate the system ; ( 2 )  the effi c i ency 
wi th whi c h  the wa ter i s  appl i e d ;  ( 3 )  geographi c constra i nts to ope rati on , 
( 4 )  i n i ti a l  i nvestment ; ( 5 )  mai ntenance ;  and ( 6 )  powe r requi rements to 
pressuri ze the wate r.  

I rri gati on water i s  obta i ned from groundwater wel l s , streams 
wi th gravi ty di ve rs i on canal s ,  or water  pumped from i ts source to poi nt of 
use . Pump i ng may a l so occur  Nhere water i n  a gravi ty di vers i on must be 1 i f  ted 
to a h i g her el evati on . 

I rri gati on accou nts for approxi mately 95  percent of  a l l water 
c onsumed east of the Cascades and 30 percent of water  consumed west of the 
Cascades ( Washi ngton Energy Researc h  Center ,  1 977 ) .  

The regi on served by the Col umbi a Ri ver system faces severa l 
c ompeti ng uses fo r water.  One of these i s  the trade-off between agri cu l tural 
uses of water and e l ectri c i ty generati on capabi l i ty .  Wi thdrawa l s at the 
farthest upstream dams , Grand Coul ee and Pal i sades , s how the greatest 
potenti al el ec tri c i ty l oss  per acre foot di verted .  John Day , a dam fa rther 
downstream , showed a potenti a l  hydroel ectri c l oss  only one-fou rth as l arge .  
Estimated energy l osses range from 30 kWh per acre foot at Uonnevi l l e  to over  
1 500 kWh  per  ac re foot at  Pal i sades ( Pac i fi c  No rthwest Reg i onal Commi s s i on ,  
1 97 7 )  . 

I n  1 950 , about 25 percent of  the regi on ' s  i rri gated c ropl and was 
spri nkl er i rri gated .  By 1 980,  thi s fi gure had grown to nearly 40 percent . 
The primary advantages of spri nker i rri gati on over  gravi ty i rri gati on a re that 
water use per acre i s  muc h l ower ,  and the uni form and consi stent appl i c ati on 
of  water al l ows more profi tabl e c roppi ng patterns on some l and and  p roduction  
on  other l and that otherwi se coul d not be farmed p rofi tab ly .  Al so , i nc reased 
use of spri nk l er  i rri gati on methods i s  due i n  part to the i nventi on of h i gh 
l i ft pumps , l abor savi ng equ i pment , and new uses for i rri gati on spri nk l ers .  
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Si nce s pri nkl er  i rri gati on may requ i re l a rge amounts of powe r ,  the 
avai l ab i l i ty of i nexpensi ve el ectri c i ty has a l so encouraged  devel opment of 
spri nkl er i rri gati on .  

I nc reased i rri gati on i n  the Pac i fi c  No rthwest has l ed to  a 
pronounced i ncrease i n  i rri gati on ene rgy requi rements . El ectri c i ty used for 
i rri gati on pumpi ng represents nearly 5 percent of  total regi onal  el ectri c i ty 
l oads . 

The cost of  el ectri c i ty fo r i rri gati on pumpi ng represents a 
s i gni fi cant va ri abl e cost to many p roducers . Thi s cost typi cal ly  i s  5 to 
1 0  perc ent of total producti on costs , dependi ng upon c rops and water l i ft . 

I n  the Paci fi c Northwest,  al most al l of the ene rgy used fo r 
i rri gati on pump i ng i s  el ectri c i ty .  I n i t i a l  i nvestment costs a re l ower for 
e l ectri c pumps than for di esel or  gas , and e l ectri c pumps have a l o nge r 
servi ceabl e l i fe .  E l ec tri c motors are more readi l y  c hanged o r  i ncreased by a 
booster uni t .  Further ,  e l ectri c i ty supply i s  fel t to be more dependabl e  than 
the a l ternati ves ( natural  gas ,  propane , di esel ) .  A recent study ( DO E ,  1 983 ) 
supports the expectati o n  that el ectri c i ty wi l l  conti nue as  the predomi nant 
c ho i c e  i n  the reg i on .  In 1 981 dol l a rs , a l ternate power sources were between 
37 and 1 25 percent more expens i ve than the estimated LR IC  reta i l pri ce  of 
el ectri c i ty .  

Early spri nkl er  i rri gati on systems took the form fi rst of  
han d-moved p i pes and  then wheel -moved pi pes . Recent spri nk l er i rri gati on 
expans i on has accel erated wi th the i nsta l l ati on of  center p i vot c i rc l es .  Most  
of these uni ts have been i nsta l l ed i n  semi -ari d areas p revi ously cl as s i fi ed as  
noni rri gabl e due  to  the i r sandy soi l and u ndul ated terrai n .  Water is  pumped 
from undergrou nd sources and ri vers or canal s .  Thi s  i rri gati on growth has  
taken pl ace l a rgely  because of the l abor and water savi ngs poss i b l e i n  
spri nkl er i rri gati on systems , and the growi ng nati onal and i nternati onal  
markets for fa rm crops . 

H i gh crop pri ces i n  the early 1 970 ' s  were a strong i ncenti ve fo r 
farmers to upgrade thei r capi tal stock and adopt new i rri gati on tec hnol ogy .  
Many of the farmers that di d upgrade or expand have i n  recent yea rs been 
caught i n  a seri ous cost/pri ce squeeze as  real  crop pri ces general ly  have 
dec l i ned . 

Expe nses i ncu rred by fa rmers for commodi ti es and servi ces , 
i nterest,  taxes , and wage rates i ncreased 9 percent nati onal ly from 1 980 to 
1 981 . Th i s  compa res to a 1 7 . 4  percent dec rease i n  U . S .  p ri ces for potatoe s ,  
and 7 percent i nc rease for U . S .  wheat p ri ces over the same peri od . Overal l ,  
the rati o ( 1 977= 1 00 )  of  the i ndex of  pri ces recei ved to cos ts ( i nterest,  
taxes , and  wage rates ) wa s 85  i n  1 982 ( USDA , 1 983 ) .  That i s ,  i ncome recei ved 
rel ati ve to costs for a "typ i ca l " farme r  fel l 1 5  percent between 1 977 and 
1 982.  Costs ex pe ri enced by U . S .  farmers i nc reased 4 percent i n  1 982 , compared 
to nearl y a 9 percent i ncrease i n  the previ ous yea r. 

The comb i nation  of i nc reas i ng costs and decl i n i ng p ri ces has 
caused fi nanc i a l probl ems for farmers , especi a l ly  i n  the form of a heavy 
stra i n  on cash  fl ow . Wi th the added probl em of h i gh  i nte rest rates , the 
fi nanci ng of producti on i nputs and capi tal goods i s  extremely di ffi cu l t .  

I V-1 2 



2 .  Model ed Res ponse t o  BPA Revenue Level Al ternati ves 

Proj ected i mpac ts presented i n  Secti on I I . B . 3 . f .  are based on 
resul ts of a l i near programmi ng model devel oped for BPA by Northwest Economi c 
As soci ates ( NEA ) . NEA adapted thi s  model from a l i near programm i n g  model 
devel oped by NEA for the Northwest Agri cul tural Devel opment P roj ect ( NADP ) .  
NADP proj ecti ons have been wi del y publ i c i zed and di scussed throughout the 
reg i o n .  

A l i near program i s  a mathemati cal  tool i n  wh i ch the val ue o f  a 
l i near functi on i s  to be maximi zed or mi n i m ized subject to constrai nts ( i n  the 
form of l i near i nequal i ti es )  i mposed on a number of vari abl es . Each of these 
vari abl es may be constrai ned by phys i c al , economic , tec hnol ogi cal , and 
agronomi c con s i derati ons . Farm producti on , for exampl e ,  i s  general ly l i mi ted 
to l and not devel oped for other uses ( hous i n g ,  roa ds ) ,  and that i s  not too 
steepl y sl oped. Thus , i f  the obj ecti ve of thi s  l i near functi on i s  to maxi mi ze 
farm i ncome , a constra i nt i mposed on the l a nd i nventory vari abl e woul d be that 
farm producti on may occur  onl y on l and  ava i l abl e and sui tabl e for farm 
producti on . 

Another constra i n t  mi ght s peci fy ,  based on agronomi c and 
economi c consi derati ons , l ower and upper bou nds for the proporti on of l and 
that must l i e fal l ow. Simi l ar con s i derati ons spec i fy bou nds for cropp i n g  
patterns . Farm producti on costs and product pri ces l ead  to spec i fi cati ons to 
the effect that producti on wi l l  not occu r i f  i ncome der i ved from the 
producti on i s  l ess than vari abl e costs . 

The constrai nts i ncorporate d  i n  BPA � s  model are based on 
hi stori cal  data and proj ecti ons of anti ci pated condi ti ons . P roj ecti ons 
spec i fy ,  for exampl e ,  the anti ci pated l i mi ts of effi c i ency gai ns i n  spr i nk l er 
i rri gati on technol ogy .  

El even producti on a reas wi th i n  the Paci fi c Northwest compri se 
the geogra ph i c  u n i ts of anal ys i s .  These producti on areas are shown i n  
Fi gure I V -l . Each produc ti on area has a uni que set of constrai nts and 
condi ti ons that i n fl uence proj ecti ons of agri cul tu ral i ncome and producti on .  
For  th i s  anal ys i s ,  proj ecti ons for  the  el even producti on areas have  been 
aggre gated  by state wi th Western Montana and I daho comb i ned.  

The model � s  obj ecti ve functi on is  to maximi ze Pac i f i c  Northwest 
agri cu l tural sec tor i ncome . Vari abl es that i n fl uence farm i ncome , and 
accounted  for i n  the model , i nc l ude ( but are not l i m i ted to ) ( 1 ) l and 
i nventor i es ( resource l i mi tati ons ) ; ( 2 )  l abor and energy costs and  other farm 
producti on costs ; ( 3 )  a dopti on of i mproved i rr i gati on management and 
technol ogy ;  ( 4 ) marketi ng  potenti al and export and domesti c demand ; 
( 5 )  croppi ng  patterns ; an d ( 6 )  food process i ng costs . 

For thi s statement , the energy pri ce vari abl e was a dj u sted to 
refl ect pri ces pa i d  by i rri gators i n  1 990 and 2000 under the four revenue 
l evel al ternati ves . El ectri ci ty pri ce for each al ternati ve was hel d constant 
( 1 980 dol l ars ) wh i l e  al l other pri ces and costs were al l owed to change over 
the forecast peri od.  Thus , the pri ce of el ectri c i ty u n der each al ternati ve 
decl i nes over time rel ati ve to other vari abl es . Th i s  approach may seem 
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somewha t  counteri ntu i t i ve but i s  appropri ate to the needs of thi s study .  
Effecti vely , th i s  approach i s ol ates resu l ts of each a l ternati ve forecast as  
due  sol ely to  el ectri c i ty pri ce di fferences . 

Si nce BPA does not market di rectl y  to i rri gators , each revenue 
l evel a l ternati ve is expressed as  a reta i l  el ectri cty ra te . The rates are 
deri ved from the Supp l y  P ri ci n g  Mode l ( s ee Chapter I V . B . l . a . ) and  refl ect 
res i denti a l  ra tes in constant 1 980 dol l ars . These regi onal average ra tes 
were then mOdi f i e d  to refl ect actual  reta i l  rate di fferences between the 
el even producti on area s .  The a l ternati ves are ( 1 ) Base Rate ( 1 7 . 8  mi l l s  per 
k i l l owatthour)  wi th cal en da r  year 1 979  rates s el ecte d  to refl ect BPA whol esal e 
rates i n  effect duri n g  1 974-79 ; ( 2 )  No Ac ti on ( 25 . 7  mi l l s ) ,  regi onal  avera ge 
rates fol l owi n g  i mpl ementati on of BPA l s Oc tober 1 982 whol esa l e power rates ; 
( 3 )  Proposal  ( 26 . 9  mi l l s ) ,  average rates proj ecte d  to res ul t from BPA � S 
November 1 983 whol esal e rate i n crease ;  and  ( 4 )  LR IC  ( 38 . 6 mi l l s ) , proj ected 
November 1 983 ra tes i f  whol esal e ra tes are set at  the l on g  run i ncremental 
cost of  power.  

The model used b udgets for eac h producti on a rea for farms 
potenti al ly  abl e to grow f i ve di fferent commodi ti es . Thes e commodi ti es , 
repres entati ve of i mportant  regi onal  cas h crops , a re wheat , appl es , potatoes , 
a l fal fa ,  and  vegetab l es .  The b udgets were further di fferenti ated  by 5 l i ft 
zones and  3 i rri gati on types . El ectri c i ty requ i red  for pump i n g  water i n  each 
l i ft z one was cal cu l ated for each i rri gati on sys tem. I t  was assumed that no 
on-farm el ectri c i ty is  requi red to del i ver  su rface water for g ravi ty 
i rri ga ti on . Off-farm el ec tri c i ty costs were cal cu l a te d  for l ands served by 
the Bu reau of Rec l amati on . Th ese were i nc l uded  as  "other costs"  i n  the farm 
bu dgets . Other vari abl es i ncorpora te d  i n  the model i nc l ude :  i rri gati on 
capi tal and annual  cos ts , i rri gati on sys tem effi ci enc i es ,  a dopti on of i mproved 
i rri gati on technol ogy ,  and better management.  

D .  D i rect-Servi ce I n dustr i a l  C u s tomer S tudy 

1 .  I n troduc ti on 

Wi th i n  i ts servi ce a rea , BPA has contrac ted  to s el l power 
di rectly to 1 5  di rect-s ervi ce i ndus tri a l  customers ( DS l 1 s )  wi th a tota l of 
21 pl ants .  BPA l s serv i ce to these i ndustr i a l  customers and the operati on of 
the i r pl ants a re c l ose l y  rel a te d .  Ei ght of  the pl ants ( i nc l u di n g  the proposed 
Al umax a l umi num p l ant ) a re i n  Oregon , 1 2  a re i n  Was h i n gton , and  one i s  i n  
Montana . El even of the pl a nts produce a n d/or process pri mary a l umi n um ,  as 
woul d the proposed  Al umax pl ant .  E i ght pl ants produce other  el ectro-process 
products , and one pl ant pro duces pu l p and paper. The pri mary al umi num pl ants 
accounted  for 93 percent  of BPA l s d i rect i ndustri al  energy sa l es  i n  FY 1 982 
and contri buted  ap proxima te l y  the same perc entage of BPA l s  i ndustri a l  
revenues . Of  the rema i n i n g  i n du s tri a l  sal es , the chemi cal  i ndus try i s  the 
next l argest customer group wi th ap proxima tely 4 percent of BPA l s  i ndustri al  
f i rm power.  Fi gure I V- 2  shows a pproxima te l ocati on of  each of  the DS I p l ants . 
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DIRECT-SERVICE INDUSTRlAL CUSTOMERS 

1 .  INTALCO. Be l l i ngham. WA 
2 .  GEORGI A  PACIF IC. 

Be l l inghem. WA 
3 .  CROWN ZELLERBACH. 

Port Townsend. HA 
4 .  ALCOA. Wenatchee. WA 
5 .  KAI SER. Tacoma. WA 

B .  REYNOLOa Longv iew. WA 
7 .  ALCOA. Vancouver. WA 

B .  CARBORUNDUM. 
Van couv er. WA 

9 .  PACIFIC CAR8IO� 
Po r t l and. OR 

10 . ELKEM METALS. 
Por t l and. OR 

1 1 .  PENNWALT. Po r t l and. OR 
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12 . REYNOLDS. Troutd a l e  OR 

13 .  OREGON METALLURG I CAL. 
A l bany. OR 

1 4 .  MARTIN MAR I ETTA. 

The Cal les. OR 

1 5 . MARTIN MARI ETT� 
Go l denda l e. WA 

16 . ALUM AX (propos e d )  

Umet i 1 1 a. OR 

17 .  HANNA NI CKE� R i d d l e. OR 

1B . ARCO METALS. 
Co l umb i a  Fa l l s .  MT 

19 . ALCOA (N . W .  ALLOYS) . 
Addy. WA 

20 . KAISER. Mead. WA 
2 1 . K A I SER. Trentwood. WA 



Tabl e I V-l l i s ts eac h i ndustry that has a member pl ant di rectly 
served by BPA and the representati ve percentage of the i ndustry ' s  nati onal  
capac i ty .  BPA ' s di rect-service pl ants have the greatest producti on effect i n  
the ferron i c kel , p rimary al umi num ,  ti tani um ,  s i l i con carbi de ,  magnes i um ,  and 
s i l i con i n dustri es where they account for between 1 1  percent and l UU percent 
of nati onal capac i ty .  

Tabl e I V-l i s  i ntended to show only the potenti al e ffect o f  the 
di rec t-service  i n dustri al customers on produc ti on capac i ty i n  thei r respecti ve 
i ndustri es . It  s houl d not be i nterp reted as  meani ng that some of these 
i ndustri es coul d not supply enough output to meet demand wi thout SPA ' s  
di rect-servi ce customers . I t  i s  appa rent , though , that l arge sca l e future 
curta i l ment of the OSI ' s  coul d s i gni fi cantly  i mpact the nati onal producti on 
capab i l i ty of at l east s i x  i ndustri e s .  

Li  n e  N o .  

l .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8. 
9 .  

1 0 . 
l l .  
1 2 . 
1 3 . 

TABLE I V-l  

OS I SHARE OF NAT IONAL CAPAC ITY 

I ndustry 

Fe rroni c kel  
Primary Al umi num 
Ti tani um 
Si l i con Carbi de 
Magnesi um 
Si l i con 
Cal c i um Ca rbi de 
Causti c Soda 
Chl ori ne 
Ferromanganese 
Fe rros i l  i con 
Si l i conmanganese 
Pul  p and Pape r 

Pe rcent Snare 
of Nati onal Capac i ty 

1 00 
33 
21 
2U 
1 1  
1 1  

6 
1 
1 
1 
1 
1 
1 

Source s :  Bonnevi l l e  Power Admi ni strati on , Draft Rol e E I S ,  Appendi x C ,  1 91 7c .  

The 1 0  exi sti ng al umi num reduc ti on p l ants have a tota l product 
capac i ty of nearly 1 . 7 mi l l i on s hort tons annual l y  ( Di rect Servi ce 
Industri es , I nc . , 1 982 ) , and  represent approximately 33 perce nt o f  the 
Un i ted States primary al umi num smel ti ng capaci ty . The proposed Al umax pl ant 
woul d a dd 220 , 000 sho rt tons to thi s fi gure . Most of the nonal urni nurn 
products are i ndus tri al  abrasi ves , ferroa1 1 oys , other primary metal s ,  or 
products rel ated to the pape r i ndustry .  Hanna Ni ckel i s  the nati on ' s  s o l e  
produc er o f  ferroni ckel , an d Carborundum produces 2 0  percent o f  the nati on ' s  
s i l i con carb i de .  Tabl e I V-2  l i sts each di rect-serv ice  i n dustri a l  customer ,  
the l ocati on of i ts Paci fi c Northwest pl ants , the products produce d ,  and the 
maj or  uses of those products . 
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( a )  
L I  ne 

No. Corp or at I on 

A l umi n um 

I • A lc oa 

2 .  A lc oa 
3 .  A I  umax a/ 
4 .  ARCO Met a l  s 
5 .  I nta Ico 
6 .  K a l  ser 
7 .  Ka i ser 

B. Kai ser 

9. Mart i n  Ma r l  ett a 
1 0 . Mart i  n Mar i etta 
I I . Rey no l d s  

1 2 . Rey no l d s  

1 3 . ot her 

1 4 .  A lc oa 

1 5 .  < N . W. A I I O{  s )  
1 6 . Carborun dum 
1 7 . Crown Ze l l erbac h 

l B . Georg I a-Pac I f Ie 
1 9 . Hanna N Ic ke l  
20.  Oremet 

2 1 .  Pac I f  Ie Carb I de 
22 . Pen nwa l t  

23. E l kem Meta l s  

a/ Proposed 

TABLE I V-2 

DS I LOCAT I ON,  PRODUCTS, AND PRODUCTS ' MAJOR USES 

( b )  

Lee at l on 

Vanc ouver, WA 

Wenatc hee ,  WA 

Umat i I I a ,  OR 

Co l umb i a Fa l l s ,  MT 

Be l l i ng ham, WA 
Mead , WA 

Trent wood , WA 

Tac oma, WA 

The Da l l es ,  OR 
Go l denda l e ,  WA 

Long v I ew , WA 

Troutda  I e ,  OR 

Addy , WA 

Vanc ouver,  WA 
Port Townsen d ,  WA 

Be I I I  ng h am ,  WA 

R i dd l e ,  OR 

A I bany , OR 

Port I and , OR 
Port l an d ,  OR 

Port I and , OR 

(c ) 

Prod u:: ts 

Pr i mary A l um i num,  Rod , 

W i re & Extrus i ons 

Pr i mary A I  um l num 
Pr i mary A l um i num 

Pr i mary A l umi n um 
Pr i mary A l um i num 
Pr i mary A l umi num 
A I  um i num Sheet & 
Fabr Ie ated Produ::t s 
Pr I mary A I  uml num 
and Rod 

Pr i mary A l um i n um 
Pr i mary A l um i num  

Pr l mary A l umi n um ,  
Rod , W i re ,  & Cab I e 
Pr i mary A I  umi num 

Mag nes i um and 

Ferros I I lc on 

S i l ic on Carb i de 
Pu I p  and Paper 

Ch l o r i ne, Caust ic Soda 

Ferron Ic ke l 

Mag nes I lJI1 , T it an I um 

Ca Ic i um Ca rb i de 

Ch l or i ne & Caust ic 
Soda 

Ferromang anese, 

Ca Ic I um Carb I de & 
Ferros I I  Ie on 

( d )  

Maj or Uses 

Constru:: t l on ,  Tran sporta
t i on Equ i pment , Pac kag i ng ,  

E l oct ron lc Component s 

Con st ru::t l on , A l l ot  i ng of 
A I  uml n um 

I ndustr i a l  Abras i ve 
Hea-.y Kra ft Paper & 
L I  ner-Board 
B l eac h i ng of pu l p  & paper 

Sta i n l ess Stee l 

Aerospac e  I nd ustry , 
p a I nt , va l ves 

Pe ety  l ene produ:: t l on 
B l eac h i ng of p u l p  & paper 

A l l ot  I ng of stee l ,  

Pe ety l ene prod u::t l on 

Sou rc e :  Data i n  tab l e  Is based on d l roc t-serv lc e  I ndustr i a l  c ustomers ' respon ses to a 

quest i on na i re prepared Of BPA I n  J anuary 1 976 and updated I n  Aug ust 1 9B3.  
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As of Feb ruary 1 983 , the i ndustri al customers had a tota l 
contract demand of 3 , 7 1 1 average megawatts of i ndu stri al powe r.  The Al umax 
contract woul d i ncrease the i ndustri al contract demand by 320 megawatts . As a 
group , the OS I ' s  i n  the yea r endi ng September 30 ,  1 982 , accounted for 
approxi matel y 26 percent of BPA ' s  tota l energy sal es and contri buted about 
34 percent of  i ts annual revenues . ( BPA , 1 983c . ) 

The OS I study i s  presented i n  the fo l l owi ng sequence.  Secti on 
I V. 0 . 2 .  exami nes the rel ati onsh i p between BPA and the OSI ' s .  The 
characte ri sti cs  of power BPA sel l s  to i ts di rect-se rvi ce i ndu stri a l  customers 
di ffers from powe r sol d to other customers i n  qual i ty and condi ti ons of use .  
There i s  a l so a un i que rel ati on s hi p between servi ce to the DS I ' s  and BPA ' s  
operati on of the Federal power system . 

Secti on I V . 0 . 3 .  expl ores the effects of rl s l ng i ndu stri a l  powe r 
costs . The focus of thi s secti on i s  on the al umi num produc i ng customers , the 
most ene rgy i ntensi ve i ndustry i n  the regi on .  As ses sments a re made o f  the 
al umi num i ndustry i n  i nternati onal and nati onal markets . Compari sons between 
Paci fi c Northwest pl ants and other  domesti c and  i nte rnati onal a l umi num 
producers are made wi th respect to powe r costs , operati on rates , and  
i nvestments in  pl ant mode rni zati on .  

Sec ti on I V . O . 4 . exp l a i ns the model i ng approach wll i c h  was  used to 
anal yze the impact of BPA ' s revenue l e vel on the l evel of a l umi num produc ti on 
i n  the regi on . 

2 .  BPA Industri al Fi rm Power 

a .  Characteri sti cs  of I n du stri al Fi rm Powe r 

The terms unde r  whi ch  i n du stri al fi rm power i s  to be made 
ava i l abl e to the OS I ' s  are defi ned i n  l a rge part by the Regi onal Act .  Se rvi ce 
to the OS I ' s  under the Regi onal Ac t i s  for powe r subj ect to restri cti on by BPA 
i n  order to serve other fi nn l oads .  To defi ne the restri cti on ri y hts and 
obl i gati ons of BPA and the OS I ' s ,  i ndu stri al fi rm power i s  di vi ded i nto 
quarti l es of servi ce . 

BPA p l ans and acqui res suffi c i ent resources to supply fi rm 
power to three qua rters of the OS I l oad .  The remai ni ng one quarter ,  referre d  
to a s  the "top quarti l e , "  i s  treated as a fi rm l oad for resource operati ng 
purposes but not for p l anni ng purpose s .  The top quarti l e  i s  a quas i -fi rm l oad 
that does not requ i re i nstal l ati on of  addi ti onal resources to meet the l oad on 
an absol ute fi nn bas i s .  

The top quarti l e  i s  served s o  a s  to supply the DS I ' s  power 
wi th fi nn c haracteri sti cs  for the fi rst 6 months of the c ri ti cal  peri od .  Thi s 
serv i ce i s  provi ded by fi rm OSI energy borrowed from the futu re and 
contractual l y  sec ured through SPA restri cti on ri ghts on other quarti l es of  DS I 
l oa d .  The ba l ance o f  top quarti l e  serv i c e  i s  provi ded through nonfi rm energy . 

Borrowed energy can be ach i eved us i n g a number of 
techn i ques . Fi rst ,  servi ce may be provi ded tnrough shi fti ng the Fe de ra l  
system ' s  fi nn energy l oad carryi ng capabi l i ty ( FELCC ) .  FELCC s n i ft i s  
provi ded for under the Paci fi c No rthwest Coordi nati on Ag reement o f  1 �64 to 
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permi t maxi mum fl exi b i l i ty i n  the use of the reg i on ' s  hydro and thermal 
resou rces .  I n  general , thi s i nvol ves s hap i ng reservoi r draft ( depth ) f rom one 
year to another i n  anti c i pati on of g reater  than c ri ti ca l  l evel streamfl ows 
over a 4-yea r peri od.  Th i s  may i nvol ve early rel ease of wate r tha t ,  u nde r 
c ri ti cal  wa te r condi ti ons , woul d be needed to se rve futu re fi rm l oad .  I n  
practi c e ,  th i s  means that reservoi rs are drawn down to a n  earl i e r  and deepe r 
draft than otherwi se woul d be prudent.  I f  normal prec i p i tati on occurs a n d  
other resources  operate as  anti c i pated ,  the reservoi rs wi l l  refi l l . I f  l ess 
than c ri ti cal  streamfl ows mate ri a l i ze and BPA i s  unabl e to meet fi rm 
obl i gati ons , BPA can restri ct porti ons of  the OSI ' s  thi rd quarti l e  fi rm l oad 
i n  l ater peri ods to compensate fo r the borrowed FELCC .  

A second method of servi ng the top qua rti l e  a l so i nvol ves 
advanc i ng energy from a l ater peri od i nto an earl i er peri od .  As  wi th s h i fti ng 
of  FELCC , the success of advanc i ng energy i s  dependent on streamfl ow 
condi ti ons . Provi s i on for payback of advanced energy i s  made i f  streamfl ows 
are not suffi c i entl y  above a c ri ti cal  l evel . 

A thi rd al ternati ve for servi ng the top quarti l e  i s  
f l ex i b i l i ty .  Fl exi bi l i ty i s  the same as  s h i fti ng FELCC , b ut i s  wi tni n 1 year 
rather than betwee n years of the c ri ti cal  peri od.  Fl exi b i l i ty can only be  
used wi thi n the cons trai nts of the  Coordi nati on Ag reement and must be  pai d 
back at a l ater time duri ng the yea r ,  i f  streamfl ows don ' t  materi a l i ze .  

The other porti on o f  the servi ce  to the top quarti l e  i s  
nonfi rm energy . Nonfi rm ene rgy i s  the addi ti onal energy produced from actual 
streamfl ows ove r  that produced unde r c ri ti ca  1 peri od s treamfl  ows . No nfi rm 
energy i s  offered to Northwest prefe rence customers pursuant to P . L .  8�- 552 
before it i s  used to serve OSI  l oads , pendi ng the U . S .  Supreme Court 
consi de rati on of the Ni nth Ci rcu i t Court dec i s i on i n  Ce ntral L i ncol n I .  

I n dustri al fi rm powe r suppl i ed to the bottom three 
quarti l es i s  of  a l esser qual i ty than fi rm power supp l i ed to other users . 
When necessary to meet othe r fi rm power obl i gati ons , SPA may restri ct OS I 
servi ce under a number of condi ti ons . These restri cti on ri ghts p rovi de a 
maj or  part of the generati on and  transmi ss i on rese rves needed by BPA. When 
necessary to meet its other fi rm power obl i gati ons , BPA can restri ct OS I 
servi ce as  fol l ows : ( 1 ) essenti a l l y  the enti re l oad for up to 1 5  mi nutes ; 
( 2 ) hal f of the l oad that i s  operati ng for up to 2 hours i n  any one day ; 
( 3 )  the sec ond quarti l e  i f  generati ng pl ant compl eti ons a re de l ayed ,  
generati on or conservati on i nvestment resources don ' t  pe rform a s  pl anned , or  
any ope rati ng pl ant expe ri ences a forced outage ; and  ( 4 )  the  thi rd quarti l e  i f  
OSI ' s  have borrowed on the i r fi rm energy as previ ous ly  di scussed , subsequent 
streamfl ows don ' t  restore the reservoi rs and the energy i s  needed by BPA to 
meet i ts fi rm obl i gati ons . 

b .  Rel ati onshi p between I n dustri a l  Fi rm Power Sal es and the 
Federal System 

The OS I ' s  compri se a u ni que c ustome r c l ass . Thi s 
uni queness stems from the type of demand they p l ace  on the generati on and 
transmi ss i on sys tems , and the i nte rrupti bl e provi s i ons of  the powe r sal es  
contracts . 
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OS I demand for el ectri c i ty i s  c haracteri zed by a uni fo rm 
a nd conti nuous use of el ec tri c i ty .  Th i s  i s  i n  contrast  to res i denti a l  
consumers ' e l ectri c i ty demands , for  exampl e ,  whi c h  vary wi del y tnroughout the 
day , bei ng h i ghest du ri ng mo rn i ng wak i ng hou rs and early even i ng hours and 
then droppi ng off s i gni fi ca ntl y dur i n g  the l ate n i ght and earl y  morn i n g  
hours . By u s i ng f ixed amou nts o f  e l ectri c i ty arou nd  the c l ock , the OSI ' s  
provi de a ma rket duri ng times when other demands are typ i ca l l y  l ow .  

These O S I  l oad  characte ri sti cs permi t BPA t o  sel l l a rge 
amou nts of peak i ng energy duri ng heavy l oad  hours ; the l a rge n i ght time l oads 
enab l e BPA to accept retu rn of  peak i ng repl acement ene rgy whi l e  reta i ni ng 
suffi c i  ent l oad  on the hydro sys tem generators to meet mi n i mum i nstream fl  ow 
requi rements . Th i s  a l so enabl es l a rge thermal p l ants i n  the reg i on to operate 
effi c i ently ( a round the c l ock operati ons ) to retu rn peak i ng rep l acement 
energy . Addi ti ona l peak i ng and energy resources wou l d be needed to serve 
equ i val ent l oad i f  BPA di d not serve the l arge , constant DS I l oads . It  i s  
more expens i ve and l ess  e ffi c i ent to generate power to serve h i gh ly  
fl uctuati ng demands . The stabi l i z i ng effect of  the OSI  l oads on the federal 
sys tem has benefi tted a l l customers . 

The benefi ts to the Fe deral system of  a stabl e OS!  l oad 
wi l l  dimi ni sh  i f  regi onal al umi num p l ants i nc reas i ng ly  become swi ng p l ants . 
Th i s  possi bi l i ty i s  di scussed i n  Secti on I V . O . 3 . a . ( 3 ) . Swi ng p l ants usua l l y  
are the fi rst to c u rta i l operati ons du ri ng peri ods o f  poor ma rket condi ti ons , 
and the l a st to resume operati on when the �arket i mproves . Gene ral l y ,  market 
condi ti ons that a dversely i mpact a l umi num producers i ndi cate broader p rob l ems 
i n  the economy and reduced demand fo r el ectri c i ty .  Thus , DSI ' s  ope rati ng as 
swi ng p l a nts concei vabl y woul d exacerbate l oad fl uctuati ons i nfl uenced by 
general economi c condi ti ons .  

The i nterrupti bi l i ty provi s i ons o f  OS!  pmver sal es 
contracts ( see Secti on I V . O . 2 . a . ) fu rthe r di sti ngui s h  the OS ! ' s  from other 
customers . Th i s  i nterrupti b l e capabi l i ty enhances sys tem rel i ab i l i ty by 
provi di ng reserves wi thout addi ng generati o n .  On other power systems , 
reserves are p rovi ded by bui l di ng expensi ve stan dby power p l ants . By usi ng 
the i nterrupti bi l i ty provi s i ons of the OS I contracts as a rese rve of powe r ,  
BPA has been abl e to keep the cost to al l customers l ower than i f  rese rve 
generati on had been added . These provi s i ons do consti tute a ri sk to the OS I ' s  
of short-run power defi c i ts .  The OSI ' s  recei ve a c redi t i n  recogni ti on of  
thi s ri sk as  wel l as the  va l ue of the  rese rves whi ch  they provi de to  the 
regi on .  

Top quarti l e  comb i nati on servi ce  ( borrowed energy and 
nonfi rm ene rgy ) i s  al so  a benefi t to the Federal system . Borrowed OS I fi rm 
ene rgy effecti ve l y  i ncreases the l i mi ted storage of  the FCRPS . The OSI ' s  a l so 
have provi de d a ma rket for nonfi rm power ,  \'lh i ch  can not be used to serve 
uti l i ty customer fi rm needs , resul ti ng i n  a h i gher uti l i zati on of the fCRPS by 
servi ng more total el ectri c i ty demand  wi thout bui l di ng addi ti onal  power 
pl ants . The resu l t  of top qua rti l e  c omb i nati on servi ce has been to expand 
FCRPS storage and spread operati ng costs over a market for nonfi rm as wel l as 
fi  rm energy . 

Fi nal l y ,  i n  servi ng the OSI ' s ,  BPA i s  abl e to economi ze by 
us i ng l arge transformers , fewer substati ons , and l ess  transmi s s i on .  Thi s i s  
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because the OS I ' s  take power 
at or  near  each  pl ant s i te .  
of generati on , the mai n gri d 
concentrated .  

i n  l a rge b l ocks , and from a s i ngl e del i very poi nt  
Fu rther,  most OSI ' s  a re l ocated c l ose to  a source 
transmi s s i on system , or a reas whe re the l oad i s  

c .  SPA Rates for I n dustri a l  Fi rm Power 

The bas i s for the OSI rate was estab l i shed by the Regi onal  
Act .  The Act a l l ows the res i denti al and smal l farm consumers of I OU ' s  to 
recei ve rate rel i ef .  The exchange provi s i ons of the Regi onal Ac t a l l owed the 
IOU ' s  to purchase rel ati vel y i nexpen s i ve Federal powe r from SPA and to sel l an 
equal amount of power back to BPA at each I OU ' s  average system cost .  The 
amount of IOU l oad el i g i bl e  for exc hange was equi val ent to 50 percent of  thei r 
res i denti a l  and smal l farm l oad begi nni ng J u l y  1 , 1 980,  i nc reas i ng 1 0  percent 
annual l y  through J ul y  1 ,  1 985 ,  after whi c h  the IOU ' s  can exc hange 1 00 percent 
of thi s l oa d .  Much of the addi ti onal cost to BPA res ul ti ng from the exc hange 
i s  al l ocated to the OSI ' s .  Consequently ,  the OSI  rate i s  heavi l y  dependent on 
the l evel of the IOU ' s  average sys tem cost .  

The cost of  SPA i ndustri al power has  i nc reased 
s i gni fi cantl y  s i nce 1 979 .  The  a l l ocati on of  the costs of  excnange resources , 
as di recte d by the Reg i onal Act ,  has been a maj or factor i n  thi s i nc rease . 
Under the rate i n  effect pri or to December 20 , 1 974 , i ndus tri al f i no power ,  i f  
purc hased at 1 00 percent l oad factor,  woul d have cost 2 . 0 mi l l s  per 
k i l owatthou r .  Th i s  cost  i ncreased to  1 7 . 3  mi l l s  per k i l owatthou r duri ng 
FY 1 982 and i s  now esti mated to be 24 . 5  mi l l s  per k i l owatthour duri n g  
FY 1 983.  The Regi onal �t has establ i s hed that after J u ne 30,  1 985 , the 
i ndus tri al power rate wi l l  be set at  a l evel equ i tabl e i n  rel ati on to the 
i ndustri al powe r reta i l rates of  publ i c  uti l i ti es wi thi n the reg i on .  Th i s  new 
rate i s  to be no l ess  than the rate i n  effect for the contract year endi ng  
June 30 ,  1 985 . 

Operati ons 
3 .  Effects of Ri si ng Costs o n  OSI  Paci fi c No rthwest 

SPA ' s  di rect-servi ce i ndustri a l  customers have pa i d  
l ess for el ectri c i ty than most other Pac i fi c  No rthwest i ndustri al custome rs 
wi thout access to Fe deral energy . BPA, therefore , has had the effect of  
l oweri ng an  i n dustry ' s  total produc ti on costs by provi di ng i ts di rect-serv i ce 
i ndustri al customers wi th el ectri c i ty at a l ower cost than that pai d by many 
non-OS I p l ants i n  the reg i on .  

A study by Ernst and E rnst { Ernst and Erns t ,  1 97 6 }  
i ndi cated that the el ectri c i ty pri ces charged t o  the a l umi num compa n i es by BPA 
i n  1 975 resul ted i n  net savi ngs of 4 . 1 ¢  per pound of a l umi num rel ati ve to 
other domesti c a l umi num producers . Thi s savi ngs i n  el ectri c i ty costs offset 
the h i gher transportati on costs pa i d  by Paci fi c No rthwest producers i n  
sh i ppi ng thei r product to the maj or market i n  the mi dwest.  However ,  BPA rate 
i ncreases s i nce that time have reduced the previ ous pri ce  adva ntage . 

Thi s secti on foc uses on the di fferent aspects of 
c urrent market condi ti ons faced by the OSI c ustomers , i nc l udi ng trends i n  
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costs of producti on and the current and proj ected demand for OS I produc ts . 
Parti cul ar attenti on i s  g i ven to the costs of el ectri c i ty ,  whi ch i s  a maj or 
cost component,  es peci al ly for the al umi num i ndustry . 

a .  OS I Al umi num Cus tomers 

Speci a l  emphas i s  i s  focused on BPA ' s  1 0  al umi num smel ters 
BPA serves . I n  FY 1 98 2 ,  the al umi num compani es pai d 93 percent of BPA ' s  
i ndustri al revenues ( SPA, 1 983b ) .  The al umi num i ndustry i s  the most energy 
i ntens i ve i ndus try i n  the Paci f ic  Northwest and i s  parti cul arly sens i ti ve to 
el ectri c i ty pri ce i ncreases . Thi s  secti on assesses the al umi num i ndustry from 
a nati onal , i nternati onal , and regi onal perspecti ve and presents forecasts of 
i ndustry response to BPA ' s revenue l evel al ternati ves . 

( 1 ) I nternati onal  I ndus try Assessment 

Si nce 1 980 ,  U . S .  al umi num producers have faced 
decl i n i ng demand and fal l i ng pri ces for thei r products . These factors have 
l ed to a sharp re ducti on i n  domesti c producti on and a decl i n i ng share of worl d 
producti on .  Many analysts forec ast a conti nui ng decl i ne i n  U . S .  share of  
worl d al umi num product ( Ts a i -Spector Research  Assoc i ates , 1 982a ) .  

Tabl e I V-3  presents the di stri buti on of power rates by 
a l umi num smel ti ng capac i ty i n  the Wes tern Worl d .  Mos t U . S .  capac i ty ope rates 
at 21 -30 mi l l s  per k i l owatthour;  most pri vatel y owned forei gn capac i ty at l ess  
than  1 2  m i l l s  per k i l owatthour;  most government owned fore i gn capac i ty at  l ess  
than 1 2  mi l l s  per k i l owatthour.  

Tabl e I V-4 shows that at l east  53 percent of the 
Western Worl d al umi num smel t i n g  capac i ty operates at power rates whi c h  are 
l owe r than BPA ' s rate to the OS I ' s .  
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TABLE I V- 3  

D ISTR I BUT ION  OF POWER  RATES a/ BY  ALUMI NUM SMELT ING  CAPAC I TY 
I N  THE WESTERN WORLD 

( 000 Metri c Tons ) 

( a )  ( b )  

P ri vately Owned  Govt. Owned ( Loc al ) 
Power Rates U . S .  Forei gn  Operati ng  

Li  ne No . Mi l l s/kWh Ca pac i ty Capac i ty Rate ( Percent )  

l .  o - 1 2  435 2 , 465 88 b/ 
2 .  1 3  - 20 763 694 86 <I/ 
3 .  21 - 30 2 , 495 820 66 -
4 .  31 - 40 949 409 60 
5 .  4 1  - 50 236 f/ 2 1  
6 .  Over  50 1 8  Unk nown 
7 .  Unknown g/  
8 .  Japan '!27 390 

9.  TOTALS �,878 ; 7  � , 790 

U . S . perc ent of Western 
Worl d Capac i ty 3 5  3 5  

a /  Rates i n  effect duri ng October 1 982 
h/ Cutback s :  Al can ( Gran de Bai e )  & Al coa ( Ba di n )  
c/ Cutbacks : Venezuel a ,  Fra nc e ,  Norway 
d/ Cutback s :  Wenatchee , Hann i bal  ( 1 9 mi l l s )  
e/ Cutbacks : West Germany ,  I ta ly  ( 1 8  mi l l s ) 
fi Chal mette 

38 

72 

( d )  

Capac i ty 

1 , 954 
949 
51 2 
1 00 

685 

� , 200 

30 

g/ Yugosl avi a ,  Egypt , I ran , Tu rkey 
h/ Excl u des Kambara ( 1 0 mi l l s )  a n d  Mi i ke ( 31 mi l l s ) whi c h  a re i nc l u ded  i n  

thei r proper range . The rest of Japan i s  above 45 mi l l s/kWh . 
i /  Excl udes San Pa tri c i o ,  Co rpus  Chri sti , La ke Charl es 

Source : D i rect Servi ce I ndustri es , I nc . , January 1 983 ( compi l ed by Al umax 
Pac i fi c  Corporati on ) . 
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( e )  

Operati ng  
Rate ( Pe rcent } 

88 c/  
85 e/ 
93 -
4U 

1 00 

90 



Li ne No. 

1 .  
2 .  
3 .  
4 .  

TABLE I V-4 

D ISTR IBUT ION OF WESTERN WORLD ALUMI NUM SMELT I N G  
CAPAC ITY BY  ( OCTOBER 1 982)  RATE LEVELS 

Rate Level a/ 

Wi th Hi gher Rates than DSI ' s  
Wi th Equal Rates 
Wi th Lower Rates 
Unknown 

( a )  
Metri c Tons  

( 000 ) 

2 , 1 00 
3 , 800 
7 , 300 

690 

1 3 , 890 

( b )  
Percent 
of  Tota l 

1 5  
27 
53 

5 

1 00 

a/ Smel ters wi th energy costs of 21 -30 mi l l s  per k i 1 0watthour were consi dered 
to have rates equal to BPA ' s rate to the DS I ' s .  

Source : Di rect Service  I n dustri es , I nc . , January 1 983 ( compi l ed by A1 umax 
Pac i fi c  Corporati on ) . 

The i nternati onal i ndustry assessment impl i es a 
potenti al exi sts for a s h i ft of al umi num smel ti ng capaci ty i n  favor of forei gn  
producti on .  Any rel ati ve i ncrease i n  U . S .  power costs wi l l  further reduce the 
U . S .  competi ti ve pos i t i o n .  

( 2 )  Nati onal I n dustry Assessment 

The current nati onal al umi num market i s  characteri zed 
by a s l owed growth i n  domesti c demand , excess  i nventori es of pri mary al umi num ,  
recessi onary i nfl uences affecti ng  primary al umi num consumpti on among key 
sectors of the economy , and the prospect of i ncreas i ng imports from forei gn 
producers . In the past , domesti c al umi num consumpti on grew at a rate that 
greatly exceeded the rate of  growth i n  the U . S .  gross nati onal p roduct ( GN P ) . 
However, as Tabl e I V-5  i ndi cates , the rati o of growth i n  al umi num consumpti on 
to growth i n  GN P has decl i ned over the past three decades . 

Tab1 e I V-5  
GROWTH IN  U . S .  ALUMI NUM CONSUMPT ION AND GNP  FOR SELECTED PER IODS 

L i  ne No . 

1 .  
2 .  
3 .  

A 

Peri od  

1 951 -1 959 
1 960-1 969 
1 970-1 979 

B C 
Average Annual  

Compound Growth Rates 
Al umi num 

Consumpti on 
( percent ) 

7 . 9  
7 . 5  
4 . 4 

GNP1 
( percent ) 

3 . 4  
4 . 1 
2 . 7 

D 

Rati o of  
Growth Rates 

2 . 32 : 1 
1 . 83 :  1 
1 . 63 :  1 

Sou rce : Chri s Kri stensen and Joseph Correi a ,  "The Paci fi c Northwest Al umi num 
Industry : The Impact of Anti c i pated Power Rate Increases to 1 991 , "  U . S .  
Department of Commerce , 1 97 9 .  
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The c u rrent trend i n  domesti c a l umi num consumpti on i s  
a ffected by two factors : fi rst , the nati onal economy i s  growi ng l ess  rapi dly ;  
and second , there are fewer new needs to b e  sati sfi ed by al umi num.  The 
bui l di ng and constructi on i ndu stry and  the transportati on i ndustry 
col l ecti vely accounted for 35 perc ent of domesti c consumpti on i n  1 981 ( see 
Fi gure I V-3) . These i ndustr i es have been among the hardest h i t  by the current 
rec es s i o n .  

Fi gure I V-3 s hows the domesti c ma rkets whi c h  a re the 
prima ry users of al l al umi num products . I n  1 981 , the c onta i ner  and packagi ng 
i ndus try used over 26 percent of a l l domestica l ly produced a l umi num ;  the 
bui l di ng a nd c onstructi on i ndustry ,  1 9  percent ; the transpora ti on i ndu stry , 
1 6  percent;  el ectrica l  i ndus tr i es , 1 0  percent.  The rema i n i n g  nati onal 
a l umi num producti on i s  used by i ndustri es produc i n g  consumer durab1 es , 
mac h i nery and equ i pment ,  and other  i tems . Exports account  for more than 
1 0  percent of a l umi num producti on . 

The use of a l umi num i n  the conta i ner  and packagi ng  
i ndustry ,  a l ess cyc l i cal  a rea of  the economy ,  has grown to account for the 
l argest share of a l umi num consumpti on i n  the Un i te d  States . However ,  a l umi num 
use i n  th i s  market i s  a pproach i ng maturi ty ,  wi th not much room for addi ti onal  
growth . Recyc l i ng has further  reduced the demand for pri ma ry smel ti ng  
capaci ty .  

I n  1 981 , the Un i ted  States was an importer o f  1 77 , 61 0 
s hort tons of i ngot and semi fabri cated i ngot , and an  exporter of 1 56 , 348 s hort 
tons of  scrap ( Th e  Al umi num As s oci a ti on , I nc . , 1 981 ) .  Therefore , the Un i ted  
States was  a net importer of h i gher val ued processed al umi num , thus c reati ng 
a n  export/i mport imbal ance.  Recent reducti ons in  nati onal producti on wi l l  
exacerbate thi s  i mbal ance . 

The ore used i n  the smel ti ng  process i s  bauxi te .  
There a re rel a ti vel y sma l l reserves o f  bauxi te i n  Europe and North Ameri ca , 
wi th U . S . domesti c suppl i es l ocate d  l argely i n  Arkansas . About 90 percent of 
the bauxi te used i n  the U . S .  i s  imported .  Suppl i ers i nc l ude Gui nea , Guyana , 
Hai ti , the Domi n i can  Republ i c ,  Jama i ca ,  and Austral i a .  The economi es of s ome 
of these c ountri es benefi t substanti a l l y  from U . S . bauxi te i mports . 

I t  wi l l  take some time before the cu rrent excess 
i nventory of pri mary al umi num ,  whi ch has resul ted from s l owed demand,  can  be 
absorbed . Accordi ng to an  a l umi num i ndustry research servi ce , domesti c 
producers ( pa rti cul a rl y  those wi th h i gh operati ng  c osts ) wi l l  uti l i ze these 
excess i nventori es whi l e  the worl d-wi de pri ce  of prima ry a l umi num i s  l ess  than 
thei r c ost  of producti on ( Tsai -Spector Researc h  Assoc i a tes , 1 982a ) .  I n  the 
meantime , 1 983 i mports of prima ry i n gots from l ow-cost forei gn producti on may 
i ncrease as much as  50 perc ent over 1 982 unti l a suppl y/demand bal ance i s  
reached . 
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This supply/demand bal ance i s  forecast by the end of 
1 984, resul ting from hi gher demand and stronger al uminum prices. Domesti c 
a l uminum producers' operating rates are projected to i ncrease from an 
estimated 65 percent i n  1 982 and 63 percent i n  1 983 to about 83 percent i n  
1 984 (Tsai -Spector Research Associ ates, 1 982a ) .  A stronger than expected 
economic recovery coul d improve the outl ook further. At the same time, as 
discussed i n  the previous section, domesti c a l uminum producers may face 
stronger competition from foreign producers than i n  the past. 

( 3 )  Regional I ndustry Assessment 

The Pacific Northwest has approximately 33 percent of 
national al uminum production capacity (see Table IV-l ) .  The assessment of the 
Pacific Northwest producers relative to other domestic producers i s  based on 
analyses of comparative costs, operating rates and p l ant modernization plans 
as an indi cation of actual and antici pated market strength . 

Comparative Cost: Comparative costs are the most 
important i ndicator of the national position of the Pacific Northwest 
producers. Thi s  factor wi l l  be used i n  l ong-range corporate pl anning 
regardi ng continued operation of the plants. I f  l ong-range perception exists 
of a comparative Pacific Northwest cost advantage, the region wi l l  reta i n  a 
major share of national production capacity. I f  this perception ceases , 
operating l evel curta i l ments or shutdowns can be expected. Rema i ni ng p l ants 
may become "swi ng pl ants" and be used to suppl ement producti on el sewhere . 
rather than be operated as base fac i l i ti e s .  

Most variable costs experienced by the i ndustry are 
equivalent throughout the U . S . , with the exception of power and transportation 
costs. Pacific Northwest producers pay hi gher transportation costs than other 
domestic producers since the major domestic al uminum markets are i n  the 
M i dwest and East. but hi storical l y  have enj oyed an electricity price a dvantage 
over other regi ons. The net effect has been a cost advantage to Pacific 
Northwest al uminum producers relative to other domestic producers ( Ernst and 
Ernst, 1 976) . 

Tabl e  IV-6 shows the production cost components of a 
new pri mary al Uminum pl ant i n  the U . S .  constructed i n  1 980. (The most recent 
Pac i fi c  Northwest plant came on-l ine i n  1 971 . )  As shown i n  the tab l e ,  energy 
costs comprise 35 percent of total production costs. 

The recent i ncreases in the cost of power to Pacific 
Northwest a l uminum companies have changed consi derably the comparative cost 
picture among regi ons. Table I V-8 shows the estimated 1 983 power costs and 
power cost per pound of output ( a  function of pl ant efficiency ) by regi on. 
The 1983 average el ectric power cost per pound of al uminum produced in the 
Pacific Northwest i s  projected to be second hi ghest among domestic producing 
regions. This projecti on . i n  combination with the conti nuing transportation 
cost disadvantage. suggests that Pacific Northwest plants are no l onger among 
the l owest-cost and. therefore. may no l onger be the l ast to experience 
production cutbacks i n  periods of s l ack demand. 
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TABLE I V-6 

EST IMATED PRIMARY ALUMI NUM PRODUCT ION COSTS 
I N  A U . S .  PLANT CONSTRUCTED I N  1 980 a/ 

L i ne No .  Cost Component Snare of P roduc ti on Cos ts 
(Percent) 

l .  
2 .  
3 .  
4 .  
5 .  

Primary Materi al s 
Energy 
Labor 
Operati ng  and Mai ntenance Materi al s 
Pl ant Overhead b/ 

43 
35 
1 3 
3 
b 

a/ Hal l el ectrolys i s  process ,  capac i ty of 1 97 , 000 tons per year,  capi ta l 
i nvestment of $400 mi l l i on .  

b/ Cal cul ated as 50 percent of l abor costs . 

Source : Percentages ca l  cul  ated by BPA , a dapted from Sen-Yan Shen , " Energy 
and Materi al  Fl ows i n  the Producti on of Primary Al umi num , "  
AN L/CNSV-21 , Argonne Nati onal Labora tory ,  Argonne , I l l i noi s ,  1 981 , 
Tabl e 22 , page 2 9 .  

TABLE I V-7  
REG IONAL COMPAR ISON OF  ALUMI NUM PRODUCT ION POWER COSTS 

( Forec ast 1 983 ) 

( a )  ( b )  ( c )  ( d )  
Tota l  1 983 E s t .  1 983 

L i ne Capac i ty Power Cost Power Cost 
No .  Re gi on ( 000 TPY ) a/ (mi  1 1  s/kwh ) ( cents/l b .  ) 

l .  Paci fi c Northwest 1 , 560 24 . 6  b/ 1 9 . 4  
2 .  T VA c/  895 30 . 1  2/j . U  
3 .  Ohi o Val l ey 1 , 338 25 . 6  1 � .  5 
4 .  Northeast 31 9 1 0 . 3  8 . b  
5 .  Gul f Coast  676  1 6 . 1 1 4 . 3  

al TPY i s  metri c tons per yea r.  
n/ Based on a BPA average rate of 25 . 9  mi l l s/kWh and  some 4 mi l l s/k Wh power 

suppl i ed by C hel an Co .  PUD . The actual cost of BPA p ower i s  
24 . 5 mi  1 1  s/kWh . 

c/ I nc l udes two pl ants wi th 275 ,000 TPY c apac i ty that are l ocated i n  the 
T VA area but served by other uti l i ti es .  

Source : Col umn ( b ) :  Merner Researc h ,  Di vi s i on of Stuart Col eman ana C o . , 
" P roj ected 1 983 Power Costs for Al umi num P roducers i n  Nortn Ameri ca  wi th 
Compari sons to 1 979 , "  September 3 ,  1 982 . Col umns ( c ) and ( d ) : SPA 
estimates based on above reference . 
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Es tima ted  i n formati on for 1 983 on the component costs of 
a l umi num producti on rel ati ve to market pri ce i s  presented  for Paci fi c 
Northwest a l umi num produce rs i n  Tabl e  I V-8 . El ectri c i ty cost i s  forecast to 
be 1 9 . 4  cents per pound i n  1 983 ( Merner Research  1 982 ; BPA, 1 983g ) .  The 
average nonpower cos ts for 1 98 3 ,  based on the i n forma ti on i n  Tabl e  I V-9 , a re 
projected  to be approxi ma tely 53 cents per pound ,  j ust  s l i ghtly h i gher than 
the proj ecte d  sel l i ng  pri ce per pound of a l umi num of 52 cents duri ng  the 
f i rs t  quarter of 1 983 .  Al though th i s  may appear to imply tha t  a s i gn i fi cant 
amount of producti on cutback woul d occ u r  even i f  a l umi num producers were to 
recei ve el ectri c i ty at no cost , producers are expec ted to conti nue operati on 
i n  order to s tockp i l e  product i n  anti ci pati on of future a l umi num pri ce 
i nc reas es . 

Du r i n g  the fourth quarter  of 1 983 , the proj ecte d  sel l i ng  
pri ce i s  72  cents . Th i s  proj ecti on s uggests an  i ncrease i n  producti on due 
to an expecta ti on of 1 984 pri ces suffi ci ent  to cover tota l producti on cos ts 
and an i ncenti ve for stockp i l i n g  i n  anti ci pati on of i ncreases i n  a l umi num 
pri ces . The timi ng  of producti on i ncreases wi l l  vary from pl ant to p l ant ,  
dependi ng  on  i nventori es , i nd i v i dual pl ant effi ci enc i es ,  and  other 
cons i derati ons .  

L i ne No . 

l .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

8 .  
9 .  

1 0 .  
1 1 .  

TABLE I V -8 
COSTS OF PAC I FI C  NORTHWEST ALUMI NUM PRODUCT ION  

RELAT I VE TO  MARKET PR ICE  OF ALUMI NUM 

A B 

Cost Category P ri ce 

Labor b/ 

1 983 CY 
Esti ma te d  Cost/Pri ce a/ 

(cents/lb. ) -
1 0 . 0  

El ectrTc Power c/ 
Trans porta i on d7 
Al umi na  e/ -
Other Raw Materi a l s f/ 
Other Fi xed Costs 
Total Cost per pound .  

Pri ce per pound :  �/ 1 st Quarter ,  1 983 
2nd Quarte r ,  1 983 
3rd Quarte r ,  1 983 
4th Quarter ,  1 983 

1 9 . 4  
5 . 0  

20 . 0  
1 1  . 0  

7 . 0 
72":"2r 

52 . 0  
6 0 . 0  
65 . 0  
72 . 0 

a/  1 983 esti mates assume same l evel of producti on as  1 980 ( 1 , 550 ,000 tons ) .  
b/ I n dex of average hourly earn i ngs i n  primary metal s - Data Resources , 

I n c .  ( DRI ) , Cost Forecasti n g  Revi ew ( CFR ) , 1 982 : 3 . 
c/ Based  on 24 . 5  mi l l s/kWh and  7 . 9  kWh/l b .  a l umi num.  
0/ I n dex of rai l roa d frei gh t  costs , DRI - CFR,  3rd Quarter ,  1 982 • •  

e/ Commodi ti es Research  Un i t  and vari ous i ndustry representa ti ves . 
T/ Crude Materi a l s I ndex , DRI -CFR , 3 rd Qua rte r ,  1 982 . 
g/ Pri ce proj ecti ons taken from : The Spector Report - Al umi num I ndus try ;  

June  24 , 1 982 .  

Source : BPA, Di vi s i on of  Power Requi rements , January 1 983 .  
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Operati ng Ra tes : Compari ng  operati ng  rates i n  the 
Paci fi c Northwest wi th operatl ng  rates of other pl a nts i s  an i nd i rect way of 
eval uati ng operati ng costs and other fac tors that determi ne pl ant 
v i ab i l i ty .  Other factors that enter  i nto dec i si ons to ope rate one pl ant 
rather than another i nc l ude purchase  and s al e contrac t obl i gati ons , l ocal  
market condi ti ons , l abor a greements , and technol ogy constra i nts . Short-term 
operati ng  deci s i ons wi l l  be i n fl uenced by these factors . 

The opera ti ng rates of Paci fi c  Northwest pl ants and 
other domesti c producers du ri n g  two previ ous recess i onary peri ods are s hown 
i n  Tabl e I V- 9 .  I n  1 97 5 ,  Pac i fi c  Northwest al umi num pl a nts opera ted at  a n  
a pparent cost a dvantage over other regi ons . Pac i fi c  Northwest pl ants 
typi cal l y  were curtai l e d l ater than  other domesti c pl ants , and resumed 
operati on sooner as market condi ti ons improved .  In  J a nua ry 1 97 5 ,  earl y i n  a 
peri od of i ndu stry curta i l ment , Paci fi c Northwest pl ants operated at  
99  percent of capaci ty and other domesti c producers operated at  94  percent.  
In August 1 97 5 ,  Paci fi c Northwest pl ants were sti l l  operati ng  a t  a h i g h  
l evel of capaci ty ( 9 1  percent )  b u t  other domesti c pl ants h a d  fal l en to only 
66 percent. 

In January 1 982 , when total u . S .  a l umi num producti on 
cutbacks were s i mi l ar i n  magni tude to August 1 975  cutbacks , Pac i fi c  
Northwest pl ants operated a t  82 percent of capaci ty .  I n  August 1 982 ,  
Pac i f i c  Northwest pl ants apparently  conti nued to enj oy a producti on  
a dvanta ge over other domesti c pl ants . Paci fi c  Northwest pl a nts were 
operati ng at 70 percent of capaci ty ,  1 5  percent h i gher than  other pl ants 
throughout the Nati on . However , i n  J a nuary 1 983 ( s ubsequent to BPA ' s 
October 1 982 i ndustria l  fi rm power rate i ncrease of 50 percent ) Pac i fi c  
Northwest pl ants were opera ti ng  a t  only 6 1  percent o f  capaci ty ,  nearl y the 
same rate as other pl a nts throughout the U . S .  The capac i ty uti l i za ti on  
s pread between Paci fi c Northwest pl ants and  other pl ants dimi n i s hed  from 
25 percentage poi nts i n  1 975 to 5 i n  1 983 .  

Pl ant Moderni zati on . I nvestment i n  pl ant 
modern i zati on i s  another l ndl cator of i ndustry heal th . Dec i s i ons to i nves t 
i n  new pl ant or to moderni ze exi sti ng  pl ant depend ,  qui te s i mpl y ,  on whether 
an adequate return on i nvestment i s  anti ci pated.  I ndus try s pokespersons 
have suggested that  dramati cal ly  ri s i n g  power costs may a l ter pl ant 
moderni zati on pl ans , yet expectati on of future rate i ncreases i s  but one of 
many factors that  i n fl uence rate of retu rn cal cul ati ons .  Current and 
a nti ci pated market condi ti on i s  another maj or consi derati on . I t  i s  not 
poss i b l e  to rel i ably i sol a te the many factors that currently a re i nfl uenci ng 
dec i s i ons to defer pl ant i nvestment and moderni zati on . 

Al though Al coa cu rrently  i s  compl eti n g  a $36 mi l l i on 
project at i ts Wenatchee pl ant , the company has deferred a $300 mi l l i on 
i nvestment i n  a new smel ter .  ARCO compl eted wi th i n  the l ast  year a 
$42 mi l l i on modern i zati on program and Marti n-Mari etta recentl y  compl eted a 
$1 90 m i l l i on moderni zati on a n d  pl ant expans i on program . Ka i ser  i s  
"reexami n i n g "  a pl anned $600 mi l l i on modern i za ti on program i n  vi ew of BPA � s  
October 1 982 whol esa l e power rate i ncrease ( J enni n g ,  1 982 ) . However ,  i n  
May 1 982 , when the anti ci pated rate i ncrease was l ower than the rate whi ch 
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TAB L E  I V-9 

U . S .  ALUMI NUM SMELTER CAPAC I TY AND CUTBACKS : 1 975 ,  1 981 AND 1 982 

A B C 
Producti on Pl ant Capaci ty 

Li ne Cutback Capac i ty I n  Use 
No .  Time Peri od ( 000 short ton s/yr ) ( 000 s hort ton s/y r )  ( Percent)  

l .  January 1 975 a/ 
2 .  Served by "BPA 20 1 , 591 99 
3 .  Bal ance o f  U . S .  1 89 3 , 428 94 
4 .  Total U . S . 209 5 , 01 9  96 

5 .  August 1 975  b/ 
6 .  Served by-BPA 1 3 6  1 ,591  91 
7 .  Bal ance of U . S .  1 , 1 60 3428 66 
8 .  Tota l U . S .  1 , 296 501 9 74 

9 . August 1 981 c/ 
1 0 .  Served by-BPA 48 1 , 7 1 6  97 
1 1 .  Bal ance of U . S . 653 3 , 649 82 
1 2 .  Total U . S. 701 5 , 365 87 

1 3 .  J anuary 1 982 d/ 
1 4 .  Served by BPA 309 1 , 7 1 6  82 
1 5 . Bal ance of  U . S .  1 , 1 86 3 , 649 67 
1 6 .  Total U .  S .  1 , 568 5 , 365 71  

1 7 .  August 1 982 e/ 
1 8 .  Served by-BPA 507 1 , 7 1 6  70 
1 9 . Ba l ance of U . S . 1 , 630 3 , 649 55 
20.  Total U . S . 2 , 1 3 7 5 , 365 60 

2l . J anuary 1 983 f/ 
22 .  Served by SPA 664 1 , 7 23 6 1  
23 . Bal ance of U . S .  1 ,665 3 , 81 9  56 
24.  Total U . S . 2 , 329 5 , 542 58 

a/ Metal s Week , January 6 ,  1 9 75 ; Oak Ri dge As soci ated Uni vers i ti es , 
I ndustri al  Energy Use Data Book , 1 980 , p .  1 6-37 . 

b/ Metal s Week , Au gust 25 , 1975 . "Served by BPA" and "Bal ance of  U . S . " a re 
estl rna tes . 

e/ Metal s Week , August 1 0 , 1 981 . 
d/ Metal s Week , J an uary 1 1 , 1 982 . Total i ncl udes 73 , 000 tons per year  

productl on cutback that  was not i denti fi ed geogra ph i cal l y .  
e/ Meta l s Week , Au gust 1 6 ,  1 982 . 
T/ Di rect Servi ce I ndustr i es , I nc . , February 1 983 ( compl eted by Ameri can 

Metal Market from al umi num c ompany data ; revi sed J anuary 1 ,  1 983 ) . 
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was fi nal ly  impl emented , a Ka i ser offi c i a l stated that whol esal e rates woul d 
not affect the company � s  improvement program but SPA : s  "general  state of 
bus i ness may affect the ti m i ng "  of the program ( Mendenha l l , 1 982 ) . 

I nvestment i n  new pl ant constructi on i s  al so an 
i ndi cator of i ndustry heal th . I n  Feb ruary 1 983 , Al umax Paci fi c C orporati on 
announced that i t  woul d " i ndefi n i tely defer" i ts proposed $660 mi l l i on smel ter 
for Uma ti l l a  County ,  Oregon . The c orporati on has al so  dropped pl ans to 
purchase  l and for the smel ter s i te .  ( Al umax has a power supply contract wi th 
SPA; therefore , SPA remai ns obl i gated  to pl an on servi ng fu ture Al umax l oad . ) 

b .  DSI Nonal umi num Cus tomers 

The nonal umi num DSI l s  face di fferen t markets but sti l l  have 
fel t the effects of the recess i onary general economy . Several pl ants ( Hanna , 
Carborun dum , and El kem ) have shut down because the current pri ce for thei r 
produc t  has ma de conti nued operati on of thei r pl ants uneconomi c .  As markets 
improve , resumpti on of producti on i s  anti c i pated.  

One customer ( Stauffe r )  di d not renew thei r contract wi th 
SPA, c hoos i n g  i nstead to purchase power from a l ocal  i nves tor  owned uti l i ty .  
I f  SPA i ndustri al f i rm power rates i ncreas e ,  other nonal umi num DS I l s can b e  
expected to exami ne th i s  opti on . 

4. Mo del ed Res ponse to SPA Revenue  Al ternati ves 

a .  DSI S i mul ati on Model Descri pti on 

The amount of el ectri ci ty purc hased by the DSI l s  is a 
functi on of s everal factors rel ati ng  to pri ce  for and c ost  of produci ng the 
products they market.  SPA has devel oped a s imul ati on model wh i ch accommoda tes 
s ens i ti vi ty anal ys i s  of these factors on future el ectri c l oads of DS I 1 s ,  
i ncl udi ng nonal umi num DSI l s  ( SPA , 1 983d ) .  

The model assumes that Pac i fi c  Northwest al umi num producers 
w i l l operate any avai l ab l e  capaci ty whi ch can  produce primary al umi num at  a 
vari abl e cost that i s  l ess  than  forecast market pri ces . Cost i nputs i ncl ude 
el ectri cal  power ,  al umi na ,  l abor,  and other costs . An addi ti onal cos t i nput 
refl ects the net d isadvantage i n  trans portati on costs to maj or markets whi c h  
Pac i fi c  Northwest al umi num producers face i n  rel ati on t o  other a reas o f  the 
country . These c ost  i nputs are adj us ted for each forecast year based on 
a ppropr i ate cos t i ndexes from Data Resources , I nc .  ( DRI ) ( DRI , 1 982a ) .  Price  
data are taken from forecasts by Tsai -Spector Research Servi ces , I nc .  
( Tsa i -Spector ,  1 982b ) ; Commodi ti es Research  Uni t ( Commodi ti es Resarch Uni t ,  
1 982 ) ; Pai ne-Webber ( Pai ne-Webber , 1 982 ) ; and Chase Econometri cs ( C hase 
Econometr i cs , 1 982 ) . 

A ce i l i n g on operati ng l evel s of al umi num DSI � s  i s  based on 
projecti ons of nati onal capac i ty uti l i zati on .  Thi s cei l i n g  i s  used to refl ect 
the fact that  average producti on costs of Pac i fi c  Northwest pl ants have risen  
from the  "l ow-cost" range to  the "medi um to  hi gh cost"  range . Therefore , 
operati ng  rates i n  the Paci fi c Northwest are assumed to be a t  the forecast 
nati onal l evel s .  
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Because primary a l umi num producti on represents over 
90 percent of the OSI l oa d  and  revenue , the forecasti n g  effort was focused on 
a l umi num . The l oa d  of the other OS I l s  whi c h  are compri sed of a di verse  group 
of sma l l er i n dustri es , were assumed to gradual ly  recover up to capaci ty i n  
l i ne wi th the general economi c recovery ( except i n  the LRIC  revenue 
a l ternati ve ) .  I n  general , these pl ants a re assumed to res ume producti on when 
the pri ce of output ( product ) exceeds producti on cost , i nc l udi ng  costs of 
el ectri ci ty .  

b .  Forecast OSI Loa ds Under Revenue Level Al ternati ves 

The OS I s imul a ti on model generated  forecast OSI l oa ds from 
cal endar year 1 983 through 1 988 u nder three revenue l evel a l ternati ves . The 
cost of el ectri ci ty to the OSI l s  under the base rate a l ternati ve i s  assumed to 
be 2 . 9  mi l l s  per k i 1 owatthour ( the average rate pai d by OSI customers duri n g  
F Y  1 979 ( BPA ,  1 981 c ) } for the enti re forecast peri od.  Th i s  al ternati ve 
s imul ates the effects of estab l i sh i ng OSI rates for the CY 1 983-CY 1 988 peri o d  
at  th ei r 1 974 l evel , assumi n g  current pl ant  capac i ty .  I t  di d not s imul ate 
what current pl ant capac i ty woul d be i f  the 1 974 OSI rates were presently  i n  
effect. 

The proposed  a l ternati ve assumes the current rate of 
24 . 5  mi l l s  per k i 1 owa tthour for J anuary through October of 1 983 ; the proposed 
average rate of 24 . 9  mi l l s per k i 1 owatthour from November 1 ,  1 983 , through 
J une  3 0 ,  1 984 ; and 25 .8  mi l l s  per k i 1 owatthour from J u l y  1 ,  1 984 , through the 
end of 1 988. In order to approxima te these assumpti ons i n  l oa di ng the OS I 
s imul ati on model , a wei ghted  rate of 24 . 5  mi l l s  per k i 1 owatthour was i nput for 
C Y  1 983 , 25 . 4  m i l l s  per k i 1 owatthour for CY 1 984 , and 25 . 8  m i l l s  per 
k i 1 owatthour thereafter. 

The proposed OSI rates c l osely approxi mate current OS I 
rates . Therefore , the resul ts of the proposed  al terna ti ve woul d cl osely 
a pproximate the effects of a "no  acti on"  al ternati ve , wh i ch woul d a ssume the 
c urrent estima ted average rate of 24 . 5  mi l l s  per k i 1 owatthour to De i n  effect 
for the enti re 1 983-1 988 peri od.  

I n  the LRIC al ternati ve , the curren t rate of 24 . 5  mi l l s  per 
k i 1 owatthour covers the fi rst 1 0  months of 1 983 , wi th the LRI C pri ce of 
42 . 6 m i l l s  per k i 1 owatthour ( BPA , 1 983f )  for the remai nder of the forecast 
peri od .  Therefore , in  l oa d i n g  the OSI s i mul ati on model , a wei ghted rate of 
27 . 5  m i l l s  per k i 1 owa tthour was i n put for 1 983 under the LR I C  al ternati ve , and 
42 . 6  mi l l s  per k i 1 owatthour for s ubsequent years . 

The OS I s i mu l ati on model assumes a general i ncrease i n  
demand ( duri n g  the s i x-year peri od 1 983 to 1 988 ) for materi al s produced by the 
OSI l s  because of reducti ons i n  cu rrent excess i nventori es and  a general uptu rn 
i n  the economy beg i nn i ng i n  1 983 . The current demand,  parti cul a rly for 
a l umi n um ,  woul d not l i kely support maxi mum operati n g  l evel s even wi th l ow cos t 
el ectri ci ty .  The i ncreases i n  demand and  product pri ces , however ,  are 
expected to be stron g enough to offs et or mi ti gate the effects of any el ectr i c  
rate i ncreases to the OS I l s .  Therefore , i ncreases i n  producti on and  i n  OS I 
l oa ds can occur  i n  sp i te of i ncreas i ng el ectri ci ty costs . 
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Tabl e I V-1 0  s hows the total OSI and the al umi num OSI 
forecast l oads for cal endar years 1 983 th rough 1 988 under the fou r revenue 
l evel al ternati ves . Under the base rate al ternati ve , to tal OS I l oads woul d be 
expected to i ncrease from 2 , 508 average megawatts i n  1 983 to 3 , 795 average 
megawatts i n  1 988.  Al umi num OSI l oads are forecast to i ncrease from 
2 , 348 avera ge megawatts i n  1 983 to 3 ,405 avera ge megawatts i n  1 988 . These 
l oad  i ncreases shoul d occur as a resul t of  i ncreases i n  opera ti n g rates from 
current l evel s and sta rtups of exi sti n g  and new pl ants , l argely i n  res ponse to 
a hi gher demand for products and l ower el ectri c costs than the OS I l s  are 
pres entl y  payi n g .  Under th i s  scenari o ,  a l umi num pl ants now consi dered to be 
Uswi ng ll pl ants woul d l i kely be among the l ast i n  the country to be curta i l ed .  
The proposed A1 umax al umi num pl ant ( 320 average megawatts ) woul d be 
constructed and pl aced i n  opera ti on duri n g  the period  under the base rate 
revenue ass umpti ons .  Operati ng  rates of nona1 umi n um OSI l s  woul d i ncrease to 
ful l capac i ty i n  1 986 and rema i n  at ful l capac i ty through 1 988.  

Under  the proposal al ternati ve , total OSI l oads a re 
projected to i ncrease from 2 , 1 04 average me gawatts i n  1 983 to 3 ,462 average 
megawatts i n  1 988 . The al umi num porti on of these forecast OSI l oads i ncreases 
from 1 , 944 average megawatts to 3 ,072 average megawatts duri ng  the peri od.  I n  
th i s  al ternati ve , operati n g  rates woul d be  much l ower i n  the begi nni ng  o f  the 
forecast peri od than under the base rate al ternati ve , but woul d i ncrease at a 
fast rate . A l arger porti on of  the Paci fi c Northwest al umi num capac i ty woul d 
remai n  IIswi ng ll pl ants i n  ti mes of sl owed demand ( such as the present ) than  
under the base  rate al ternati ve , but  woul d be brought i nto ful l producti on 
duri ng  the h i gh demand peri ods ( s uch  as the end of the forecast peri od ) .  The 
a ddi ti on of the A1 umax pl ant woul d be anti ci pated by the end of the per i od .  
As under the base rate al ternati ve , nonal umi num OSI � s  are projected to reach 
ful l operati ng  rates by 1 986 , on the strength of  a general upturn i n  the 
economy . 

The el ectri ci ty pri ce assumpti ons i n  the LRIC  al ternati ve 
produce a proj ected general decrease i n  total OSI l oa ds ,  from 1 , 647 average 
megawatts in 1 983 to 1 , 01 4 average megawatts i n  1 988 , and i n  al umi num OSI 
l oa ds ,  from 1 ,487 ave rage megawatts i n  1 983 to 829 average megawatts i n  1 988 . 
Under th i s  al ternati ve , the i ncrease  i n  demand for OSI products does not 
total ly offset the effects of the h i gher pri ce for el ectri c i ty .  I n  fact , only  
th ree of the exi sti ng  al umi num pl ants woul d be expected to rema i n  i n  operati on 
after an LRIC  rate went i nto effect .  Nonal umi num OS I l s  are forecast to 
o perate at one-hal f of capac i ty begi nn i n g  i n  1 984 under th i s  al ternati ve . 

Of BPA l s  OS I customers , the al umi num i ndus try i s  most 
res pon s i ve to the pri ce of el ectri c i ty ,  due to i ts energy i ntens i veness and 
the potenti al for regi onal al umi num pl ants to become swi n g  pl ants as  
el ectr i c i ty costs i ncrease .  The resul ts of  the OSI l oad  forecasts refl ect 
th i s .  The forecast non-al umi num OSI l oad of 390 average megawatts i n  1 988 
under the Base Ra te al ternati ve i s  1 00 percent greater than the corres pondi ng  
forecast l oad  of 1 85 average megawatts i n  1 988 under the LRIC  al ternati ve . By 
compar ison ,  the al umi num OSI l oa d  under  the Base Rate al ternati ve i s  forecast 
to be 3 ,405 average megawatts i n  1 988,  abou t 300 percent greater than  the 
proj ected  829 average megawatts of  al umi num OSI l oad  i n  1 988 under the L R I C  
al ternati ve . 
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TABLE I V- 1 0  

FORECAST OS I LOADS UNDER RE VENUE LEVEL 
ALTERNAT I VES , CY 1 983 THROUGH CY 1 988 

( a )  ( b )  ( c )  ( d )  ( e )  ( f )  
L i ne Revenue Ca l en dar Year 
No . Al ternati ve 1 983 1984 1985 1 98b 1 987 1 �8� 

(ar.n;[) (ar.n;[) (aMW) (aM"W) ( a  �1W ) ( a  MW ) 

l .  Base Rate : 

2 .  Al umi num 2 , 348 3 , 044 3 , 045 3 , 045 3 , J65 3 , 405 

3 .  Nonal umi n um 1 60 280 366 3 90 390 390 

4 .  Total OSI  2 , 508 3 , 324 3 , 4 1 1 3 , 435 3 , 7 55 3 , 7 95 

5 .  P roposa 1 aj : 

6 .  Al umi num 1 , 944 2 , 57 1 2 , 960 3 , 01 3 3 , 034 3 , 072 

7 . Nonal umi num 1 60 280 366 390 ::S90 390 

8 .  Tota l OS I 2 , 1 04 2 , 85 1  3 , 326 3 , 403 3 , 424 3 , 462 

9. LR IC : 

1 0 .  Al umi num 1 ,487 642 806 131 4 322 829 

1 1 . Nonal umi num 1 60 1 85 1 85 1 85 1 8S 1 85 

1 2 .  Total  OS I 1 , 647 827 991  999 1 , 007 -1 , U 1 4 

aj P roposa l  a l ternati ve i s  al so refl ecti ve of "no acti on " assumpti ons , unaer 
whi ch the current average OSI  rate of 24 . 5  mi l l s  per k i l owattnour woul d oe i n  
effect for the enti re 1 983-1 988 peri od .  

Sourc e :  OSI  Si mul ati on Model , Bonnevi l l e  Power Admi n i stra ti on , Marc n  1 983 
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E .  Ana l ys i s  o f  I n dustr i a l  Customers of Publ i c  and Pri vate Uti l i ti es 

The i ndus tri al  cus tomers of Paci fi c Northwest reta i l  uti l i ti es 
encompass a wi de vari ety of i ndustri es , whi ch vary i n  s i ze ,  number of di rect 
empl oyees and energy i n tens i veness . Some of these bas i c  i ndustri es devel oped 
as a resul t of the regi on 1 s  i ndi genous resources . Others l ocated in the 
Paci fi c Northwes t because of favorabl e proxi mi ty to markets , qual i ty of the 
l abor force ,  a va i l ab i l i ty of l ow cost el ectri ci ty ,  and other factors . 
However , these i n dustri es a re a l l a ffected by energy cos ts to s ome degree . 

Thi s  secti on a ddresses the rel ati ons h i p of power costs to the 
regi on 1 s  reta i l  i n dustr i al customers . The fi rst part presents an assessment 
of product demand outl ook for the i ndustri es . I n  the second part ,  the 
rel a ti onsh i p  of BPA whol esal e rates to producti on l evel s of  reta i l  i n dustr i es 
i s  analyzed.  Fi nal ly , the i ndustri es l opti ons for mi ti ga ti ng  the effects of 
power costs on thei r profi tabi l i ty a re exami ned.  

1 .  Outl ook for Regi onal I n dustri es 

a .  Lumber and  Wood Products 

The enti re wood products i n dustry has been at  depressed 
l evel s due to the depressed hous i n g  market.  Nati onal ly , hous i n g  starts 
reached 2 . 023 mi l l i on i n  1 978,  but dropped to 1 . 303 mi l l i on uni ts i n  1 980 . 
Nati onal forecasts proj ect that hous i n g  starts wi l l  i ncrease to a l evel of 
1 . 98 m i l l i on un i ts by 1 986 , then gradual ly  decrease  to an  a verage 1 . 6 mi l l i on 
uni ts duri ng  the 1 990s ( DR I , 1 982b ) . Not on ly are hous i n g  sta rts not 
proj ected to reach the l evel s of the l ate 1 970 1 s ,  but hous i n g  un i ts a re 
anti ci pated to be smal l er i n  s i ze on the a verage , requ i ri ng  l ess vol ume of 
wood products per uni t .  

The Paci fi c Northwest i s  expected to  conti nue to  experi ence 
i ncreas i n g  competi ti on from the Sou theastern l umber produc i n g  a rea s .  The 
Paci fi c Northwest faces h i gh er trans porta ti on ,  stumpage , and l abor costs 
rel ati ve to the Southeast regi on . I n  addi ti on ,  the l arger proporti on of 
pri vate ownersh i p  of timber l an ds i n  the South east pl aces fewer restri cti ons 
on supply rel ati ve to the Northwest , whose ti mber res ources are to a l arger 
degree government owned and more subj ect to regul atory l i mi ts . Some l evel of 
uncerta i nty exi sts regardi ng  thes e regul atory l i mi ts a n d ,  therefore , the 
Paci fi c Northwest 1 s  abi l i ty to more eas i l y  res pond to fl uctuati ons i n  demand .  
The factors res pons i bl e  for th i s  uncertai nty i nc l ude the budgetary resources 
of  the Forest Serv i ce , chan ges i n  the esti mates of current and futu re timber 
resources , chan ges i n  the l aws govern i n g  management of the resources and  
a dopti on of excepti ons to  timber harvest provi s i ons  s peci fi ed in  current 
l egi s l ati on . 

An other  a rea of uncertai nty i s  the export of l ogs or  wood 
products . Most of the Pac i fi c  Northwest 1 s  current exports go to J apan i n  the 
form of l ogs . Th i s  has been opposed by Northwes t mi l l  owners who fear the 
l oss of raw materi al s for producti on and potenti al markets for thei r products . 

A recen t forecast proj ected empl oyment  and producti on i n  
the Paci fi c Northwest l umber and wood products i ndustry on the bas i s  of s i x  
maj or factors : ( 1 ) l evel s of timber harves t i n  the regi on ; ( 2 )  nati ona l  
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demand for wood products , parti cul a rly  i n  h ou s i n g ;  ( 3 ) changes i n  producti on 
processes , i ncl udi n g those whi ch  change the output per empl oyee , or yi el d per 
cubi c foot of l og ;  ( 4 )  s h i fts i n  the types o f  wood products produce d ;  
( 5 )  competi ti on for market wi th other regi ons o f  the U . S .  a n d  Canada ; and 
( 6 )  export of l ogs and  wood products to J a pan or  otner countri es ( Northwest 
Power Pl ann i ng Counci l , 1 982b ) .  The medi um case of the forecast assumed a 
producti on recovery from the current reces s i on beyond  1 980 l evel s ,  but bel ow 
l evel s of the l ate 1 970 l s  The proj ected  ave rage a nnual  growth rates i n  
producti on from 1 980 to 2000 amon g four maj o r  sectors of  the l umber and wood 
products i ndustry range from . 2  percent for l umber ( SI C  2421 ) ,  to 1 . 2 percent 
for pl ywood ( S I C  2436 ) and parti c l eboard ( S I C  2492 ) , and 1 . 9 percent for a l l 
other fi rms i n  the l umber and wood products group . Total empl oyment i n  l umber 
and  wood products were proj ected to i ncrease to 1 5 1 , 300 i n  1 985 from i ts 1 980 
l evel of 1 39 , 1 00 ,  wi th a subsequent decrease to 1 3 7 , 1 00 i n  2000 ( Northwest 
Power Pl ann i n g  Counci l , 1 982b ) . 

b .  Pul p and Paper I ndustry 

Nati ona l l y ,  the demand for paper products i s  expected  to be 
strong . The outl ook for the Pac i fi c  Northwest i s  favorabl e wi th regard to 
proximi ty to markets i n  the Wes t.  The Pac i fi c  Northwest i ndustry al so  has 
access to ports to serve worl d markets , as wel l as  the l argest i nventory of 
the l on g-f i ber softwoods preferred by th i s  i ndustry .  Whi l e  s ome factors , such 
as envi ronmental regul ati on , l abor costs , and resource cost and avai l ab i l i ty 
a re not as favorabl e as i n  the Southeast,  the Paci fi c Northwest p ul p and paper 
i ndustry i s  proj ected  to experi ence l ong  term growth i n  both producti on and  
di rect empl oyment .  For the  peri od 1 980 to  2000 , average annual  growth i n  
producti on l evel es  i n  pul p ( SI C  26 1 1 )  and paper ( SI C  2621 ) are forecast at  
1 . 1 percent and 2 .8  p ercent ,  res pecti vel y .  Total  pul p and paper empl oyment ,  
30 , 1 00 i n  1 980,  i s  forecast to grow to 36 , 1 00 i n  2000 ( Northwest Power 
Pl ann i ng Counci l , 1 982 ) . 

c .  C hemi cal s and  Al l i ed P roducts 

The chemi cal and al l i ed products i n dustry ( SI C  28 ) i s  
compri sed of a di verse group of chemi cal manufactu rers and processors . 
H i stori ca l l y ,  the l argest consumers of el ectr i ci ty i n  th i s  group have been the 
el emental phosphorous i ndu stry and the chl ori ne  and causti c soda i ndu s try . 

Annual average growth i n  producti on of  e l emental  
phosphorous in  the Pac i fi c  Northwest from 1 980 to 2000 has been proj ec ted  at 
1 . 0 percent ( Northwest Power Pl ann i n g  Counci l , 1 982b ) .  I n  res ponse to a 
s urvey of the two non-OSI el emental phosphorous producers i n  the regi on , one 
of the compan i es c i te d  l imi ti n g  factors for i ts i ndustry 1 s  growth . These 
i nc l u de d  the cost and avai l abi l i ty of el ectri ci ty ,  ma ture markets for the i r  
product , a n d  l i ttl e pl anned expansi on o f  producti on capaci ty i n  the near 
fu ture . 

The producti on of ch l ori ne  and  causti c soda i s  accompl i shed 
s i mul taneous ly  through a s i n gl e  el ec trol yti c process , s eparati n g  sal t i nto the 
two co-products . Al though the two products a re deri ved from the same 'process , 
the market outl ook for the two products di ffers substanti al l y .  I n  the past , 
c hl ori ne has hel d the s tronger market and h i gher pri ce . Expansi on pl ans  were 
based on growth i n  ch l ori ne demand.  As l i ttl e as ten years ago , causti c soda 
was consi dered an unde s i rabl e by-product and ,  for years , producers sought to 
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devel op a commerci al process to produce ch l or ine  wi thout produci n g  causti c 
soda .  I n  the l ast few years , however,  the pri c e  of causti c soda has ri sen and 
s uppl i es have ti ghtened,  wh i l e  ch l ori ne demand  has dropped and pri ces have 
remai ned  s tabl e .  

I n dustry experts have predi c ted growth rates for nati onal 
chl ori ne demand i n  the 1 980 ' s  to range from an average of 1 to 3 percent per 
year , whereas demand  for causti c soda coul d i ncrease at  rates rangi ng  from 2 . 5  
to 5 percent ( Chemi cal  Marketi ng  Reporter,  1 981 a ) .  Thi s  i s  s l ower than the 
rate of growth i n  chl orine  producti on from 1 960-1 980 , wh i ch averaged 
4 . 1  percent per year.  From 1 970 to 1 980 , however , producti on i ncreased at  an 
annual  rate of only 1 . 6 p ercent ( The  Chl ori ne I nsti tute ,  1 982 ) . The outl ook 
for chl ori ne has been affected by envi ronmental regul a ti ons on effl uent 
standa rds . Pu l p and paper producers may substi tute other chemi cal s i n  pul p 
bl each i n g  to re duce emi ss i ons ( C hemi cal  Marketi ng Reporter ,  1 981 b ) .  The 
outl ook for causti c soda is more favorabl e because l t  has a broader base of 
end-uses . Si nce one of the fas test growi ng end uses i s  i n  the neutra1 i zaton 
of was te aci ds , tougher envi ronmenta l  standards woul d enhance the outl ook for 
causti c soda . Soda ash can be substi tuted for causti c soda , and al though the 
i n i ti al i nvestments requi red to handl e soda ash are h i gh ,  proj ecti ons of 
rel ati ve pri ce i ncreases of causti c soda and soda ash favor some convers i on to 
soda ash ( Chemica l  and Engi neering  News , 1 982 ) . Producti on of chl ori ne and 
causti c soda , however , i s  l ikely to be constrai ned by the pri ce of ch l ori ne , 
s i n ce i t  i s  more di ffi cul t to s tore . 

Col l ecti vel y ,  the fi rms i n  the chemi c al and al l i ed products 
i ndustri es  are expecte d  to experi ence l ong-term growth . Total di rect 
empl oyment for th i s  group i s  proj ected to be 1 7 , 700 i n  2000 , i ncreasi n g  from 
1 3 ,800 i n  1 980 ( Northwest Power Pl ann i ng Counci l ,  1 982b ) .  

d .  Trans portati on Equi pment 

The transportati on equi pment i n dustry i nc l udes fi rms 
i nvol ved i n  the manufacturi n g  of a i rcraft , sh i ps and boats , motor vehi c l es , 
rai l road equ i pment,  and travel trai l ers . The manufactu ri ng of ai rcraft 
accou nts for nearly th ree-fourths of the Pac i fi c  Northwest ' s  empl oyment i n  the 
trans portati on equi pment i ndustry .  Therefore , the outl ook for th i s  i ndustry 
group i s  strongly dependent on the a i rcraft manufacturi ng  sector ' s  outl ook . 

Because of recent weak nesses i n  the ai rl i ne i ndustry and 
decl i nes i n  passen ger mi l es ,  a i rcraft orders have dropped .  It  is  expected 
that orders wi l l  i ncrease when economi c condi ti ons and a i rl i ne fi nanci al  
condi ti ons i mprove . Boe i n g  has devel oped nati onal attenti on wi th i ts fuel 
effi ci ent 757 and 767 model a i rcraft . Wi th the departure of Lock heed  from tne 
man ufacture of commerci a l a i rcraft and the l ag i n  expans i ons of Ai rbus 
producti on capaci ty ,  Boei ng  is  proj ected to reta i n  a marketshare exceedi ng  
60 percent over the next f i ve years . The total market for commerci a l a i rcraft 
duri ng  th i s  peri od i s  not proj ected to reach  the l evel s of the l ate 1 970s , 
however .  By 1 990,  a new ,  expanded  demand cycl e i s  proj ected  to begi n ,  
i nvol v i n g  new technol ogy ( Greens1 et ,  1 982 ) . By 2000 , total empl oyment  i n  the 
Transportati on Equi pment sector i n  the Northwest , i nc l udi ng  Aeros pac e ,  i s  
proj ected  to i ncrease to 1 1 2 , 900 from i ts 1 980 l evel of  1 09 , 300 ( Northwest 
Power Pl ann i ng Counc i l , 1 982b ) .  
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e .  Food and Ki ndred P roducts 

Th i s  i n dustry i s  affected  by demands for processed foods i n  
thi s  country and i n  countri es adj acent to the Pac i fi c  Ocean ( Pac i fi c  R i m  
countri es ) .  The avai l ab i l i ty and cost of raw food products from the regi on : s  
agri cul ture and fi s h i n g  i ndustries  i s  a n  addi ti onal factor . 

The Paci fi c R im  countri es recentl y have become an expandi ng  
market for processed foods . To the extent that th i s  trend conti nues , the 
Paci fi c Northwest processors w i l l enj oy a comparati ve a dvantage i n  servi n g  
that market because of the i r  proxi mi ty to ports . The suppl y  of fi sh  and 
a gri cul tural products in  the Paci fi c Northwest rema i n s  somewhat uncertai n ,  due 
to recent poor commerc i al fi s h i ng condi ti ons and a sl owi ng i n  the expans i on of 
i rri gated  acres . Yi el d improvements i n  agri cul ture , however,  a re expected to 
compensate for the s l ow i n g  i n  expan s i on of i rri gated acreage . Total 
empl oyment i n  the food  and k i n dred products grou p i n  the regi on , 73 , 200 i n  
1 980 ,  has been forecast to i ncrease to 90 ,800 i n  2000 ( Northwest Power 
Pl anni ng  Counci l ,  1 982b ) .  

f .  El ectron i c s  

The el ectron i cs i n dustry has been the fastes t growi ng  
man ufacturi ng i ndustry in  the nati on and the Pac i fi c  Northwest.  Th i s  
i ndustri al  group i nc l udes P rofess i onal I n s truments , El ectri cal  Mach i nery and 
Computi ng Equi pment. Empl oyment i n  el ectroni cs has qua drupl ed  i n  the regi on 
s i nce 1 960,  al though i t  onl y i ncreased by 59 percent i n  the nati on . The 
El ectroni cs i ndustry empl oyed 86 ,400 peopl e i n  the reg i on i n  1 980.  Total 
empl oyment  i n  th i s  sector i n  2000 has been projected  at 1 76 , 000 , refl ecti n g  
expected conti nued h i gh growth i n  the Pac i fi c  Northwest ( Northwest Power 
Pl ann i n g  Counci l ,  1 982b ) .  

2 .  Rel ati onsh i p  Between BPA Whol esal e Power Costs and I n dustri a l  
Customers of  Retal l utl i l tl es 

The i n dustr i al c us tomers of the Pac i fi c  Northwest reta i l  
uti l i ti es rece i ve power ei ther from publ i c  uti l i ti es who purc hase al l or a 
porti on of the i r  power requi rements from BPA under the pri ori ty Fi rm rate wi th 
poss i bl e a ddi ti onal purchases u nder the New Res ources rate , or from 
i nvestor-owned uti l i ti es ( IO U � s )  who use thei r own power sources to serve 
i ndustri al l oads .  Some o f  the IOU ' s  pa rti c i pate i n  the farm and res i denti al 
exchange program , th rough wh i ch they can suppl y i rri gati on l oads , and s ome 
purchase BPA ' s  fi rm capac i ty .  Most potenti al di rect i mpact of BPA ' s  rates , 
however,  woul d l i ke ly  be concentrate d on i n dustri al  cus tomers of publ i c  
uti l i ti es who purchase the bul k of thei r power from BPA under  the P ri ori ty 
Fi rm rate . 

Several factors precl uded  i ndepth model i n g of potenti al 
whol esal e rate impacts to i ndi vi dual publ i c  agency i ndustri al customers or 
i ndustry groups . Fi rst ,  these i n dustri es are compri sed of a heterogeneous 
group of compan i es wi th varyi ng  l evel s of energy i ntens i veness . Sec on d ,  
because o f  con fi denti al i ty constra i n ts ,  BPA di d not have access to perti nent 
data for the vari ous i ndustry groups or for i nd iv i dual compan i es .  Thi rd ,  
there are i nherent di ffi cul ti es i n  mode l i n g  the manner i n  wh i ch whol esal e rate 
l evel s and rate des i gns are passed th rough to consumers by retai l uti l i ti es .  
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Fi nal l y ,  potenti al changes i n  the demand for products may i ntroduce 
uncerta i nty to a forecast of whol esal e rate i mpacts to reta i l i ndustri al  
customers . 

However, BPA ' s Supply Pri c i n g Model was used to devel op 
esti mates of compos i te publ i c  agency i ndus tri al rates under each of tile fi ve 
revenue l evel al ternati ves desc ri bed i n  Secti on I I . B .  Ttlese proj ecti ons are 
shown i n  Tabl e I V- l l . As the tabl e i ndi cates , i ncreases i n  the reta i l 
i ndustri a l  rates do not correspond di rectly  to i ncreases i n  the Pri ori ty Fi rm 
ra te . For the base rate , the publ i c  agency reta i l  i ndustri al rates i ncrease 
from FY 1 981 to FY 1 985 ; desp i te the absence of Pri ori ty Fi rm i ncreases duri ng 
the peri od under thi s al ternati ve . Th i s  is  due to the i n fl ati on of costs 
other  than BPA ' s power costs . 

Under the proposed al te rnati ve , a Pri ori ty Fi rm i ncrease of 
27 percent from 1 983 to 1 985 is  proj ected to resul t i n  a corres pondi ng retai l 
i ndustri al  rate i ncrease of only  1 8  percent . The di rect fi nanc i n g 
al terna ti ve,  whi ch  assumes a 48 percent Pri ori ty Fi rm rate i ncrease over the 
same peri od ,  resul ts i n  a 30 percent i ncrease i n  the average i ndustri al  rate 
of publ i c  uti l i ti es . For the LRIC  al ternati ve ,  a 1 3 7 percent i nc rease i n  the 
Pri ori ty Fi rm rate resul ts i n  an i ncrease i n  the rate to publ i c  agency 
i ndustri al customers of 80 percent.  I n  fact ,  the LR I C  case i n di cates an 
i ncrease of on ly  1 7 . 2  mi l l s per ki l owatthour  to i n dustri a l  cons ume rs from 
FY 1 983 to FY 1 985 as a resul t of a P ri ori ty Fi rm i ncrease of 24 . b  mi l l s  per 
k i l owatthour over the same per i od .  

These di fferences between whol esa l e rate i ncreases ana  
corres pondi ng retai l i ndustri al rate i ncreases re fl ect some bas i c 
characteri sti cs of the rel ati onshi ps of BPA ' s  wnol es al e powe r and reta i l 
customers . Fi rst , the cost of whol esal e power i s  only a porti on of tile total 
system costs wh i ch publ i c  agenc i es must recove r ,  parti al ly accounti ng for the 
l ack of a �one-for-one " rel ati onsh i p between whol esal e and retai l powe r 
costs . Secon d ,  some of the publ i c  uti l i ti es own rel ati vely l ow cost hydro 
fac i l i ti es whi ch serve a porti on of thei r l oads and hel p to mi ti gate the 
effects of whol esal e rate i ncreases . Furthermore , to the extent tnat 
i ndustri al c u stomers of reta i l uti l i ti es decrease thei r l oad i n  response to 
pri ce i ncreases , generati ng uti l i ti es wi l l  di s pl ace purchases from BPA when 
possi b l e and conti nue to operate thei r l ow cost hydro . Therefore , the l ow 
cost hydro accounts for a proporti onately tl i gher snare of power used to serv e 
l oads ( assumi ng suffi c i ent stream fl ow condi ti ons ) as customers decrease thei r 
power consumpti on i n  res ponse to pri ce . Fi nal ly , the debt servi ce requi rement 
for publ i c  uti l i ti es who are parti c i pants i n  WN P-4 and -5 dec reases i n  
FY 1 985 , offsetti ng i ncreases i n  BPA whol esal e power costs and other costs 
fac i ng the uti l i ti es .  
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FY 

1 981 

1982 

1983 

1984 

1 985 a/ 

Source: 

Base Rate 
Priority Retail 

Fi nn Ind 
(mills/kWh) 

3. 7 7. 0 

3.7 7.2 

3. 7 1 1 .4 

3. 7 1 2.9  

3. 7 1 1 . 9  

TMLE IV-l l 

Carparison of W'x>lesale Priority Finn 
Unit Rates and Publ ic Util ity IndJstrial lilit Rates, 
FY 1981 through FY 1985, by Reverue Level AsSllJl>tion 

tb ktion Prqx>sal Di rect Fi naoci IlJ 
Priority Retail Priority Retail Priority Retail 

Finn Ind Fi nn Ind Fi nn Ind 
(mill s/kWh) (mi l l  s/kWh) (mill s/kWh) 

7. 8 9. 8 7.8 9. 8 7.8 9.8 

1 1 .4 1 2. 6  1 1 .4 1 2. 6  1 1 .4 1 2. 6  

18.0 21 . 6  1 8. 0  21 . 6  1 8. 0  21 . 6  

1 8.0  23. 2  21 . 9  25. 9  25.3  28. 2 

18. 0  22. 2 22.8 25. 5 26.6 28. 1 

BPA �ly PricillJ MxEl IWs, M3.rch and July 1983. 

LRIG 
Pri oriVlEtai 1 

Finn Ind 
(mi 11 s;kWf1) 

7. 8 9. 8 

1 1 .4 1 2.6  

18. 0  21 . 6  

42. 6 40.0 

42. 6 38. 8 

a/ �reases fran FY 1 984 to FY 1 985 in  the projcted publ ic retail in<iJstrial unit rates reflect the 
<krease in FY 1985 of IW-4 and -5, <Ebt service iIOOllJ participant util ities. 
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The resul ts i n  Tabl e I V -l l represent compos i te uni t rate 
estimates under vary i n g  assumpti ons . Several fac tors woul d determi ne ul ti mate 
i mpacts of whol esal e rate l evel s to an i ndustri al customer.  Fi rs t ,  to the 
extent that power costs are a fac tor,  the impacts to the customer woul d be 
parti al ly dependent upon the c harac teri sti cs of i ts servi ci ng  reta i l  uti l i ty .  
A uti l i ty wi th i ts own generati ng  resou rces woul d need to pass o n  l ess o f  an 
i ncrease on a per-k i l owatthour bas i s  to recover BPA pri ori ty fi rm costs than 
woul d a uti l i ty whose total l oads are served wi th pri ori ty fi rm powe r .  Al so , 
uti l i ti es vary i n  the i r  rate des i gn .  Rates wll i ch ten d to recover more costs 
throu gh fi xed charges woul d ten d to have l ess  of an  effect on h i gh l oad  factor 
customers such as  i n dustr i a l  users than woul d rates wh i ch attempt to recover 
proporti onatel y more revenue through energy changes . Fu rttlermore , rate 1 evel s 
themsel ves , wh i ch are depen dent upon the uti l i ti es ·  total costs , i nc l u s i ve of 
power costs , di stri buti on costs , and other costs , va ry among uti l i ti es .  
Secon d ,  impacts to i ndustr i es are dependent upon factors i n  addi tion  to the 
costs of el ec tri c i ty .  The l evel of energy i ntens i veness , ope rati onal 
fl exi bi l i ty ,  and potenti al capabi l i ty for al ternate fuel use are determi nants 
of sens i ti vi ty to el ec tri c i ty pri c e .  There may be other costs of produc ti on 
asi  de from energy costs whi cn may be ei ther more vol  ati l e or  account for a 
l a rger share of total costs . I n  addi ti on , the l evel of product demand and,  
therefore , pri ce for an  i ndustry · s  product is  a maj or  factor .  Those 
i ndustri es wi th sl im  profi t margi ns woul d be expected to be most sens i ti ve to 
changes i n  product demand or producti on costs , i ncl udi ng  power costs . 

3 .  I ndustry · s  Mi ti gati ng Opti ons 

There are a number of  facto rs wh i ch i n fl uence profi tab i l i ty of 
an i ndustry ,  i ncl udi ng product demand , domesti c and forei gn competi ti on ,  an d 
producti on costs . Where an i ndustry · s  competi ti ve edge i s  depen dent upon 
reduc i ng i ts power c osts , i t  may have one or more opti ons .  Fi rst , i t  may be 
to the i ndus try · s  advantage to adopt an a l ternate fuel capabi l i ty .  Secon d ,  
the servi c i ng reta i l  uti l i ty · s  rate structure may make off-peak consumpti on a n  
economic  al ternati ve . There may b e  some opportuni ty for purchas i ng cheaper 
nonfi rm ( i nterrupti bl e )  power to serve a porti on of i ts l oad , or to swi tch to 
on-si te generati on ( s uch as cogenerati on ) to provi de part of i ts power needs . 
For some i ndustri es , reducti on of power c onsumpti on by changi n g  i ts product 
mi x toward products requi ri ng  l ess  energy to man ufacture or  process ,  
substi tuti ng other resources ( l abor ,  materi al s )  for energy ,  or i nvesti ng  i n  
more energy effi c i ent equi pment may be vi abl e opti ons .  I n  some cases , i t  may 
be necessary to reduce el ec tri c i ty c onsumpti on wi th the pos s i bi l i ty of l ay i n g  
off o f  workers . 

Where mod i fyi n g  the consumpti on of  el ec tri ci ty i s  not 
feas i b l e ,  or  suffi c i ent to mi ti gate impacts of el ectri c i ty costs , an i ndustry 
may need to choose among other al ternati ves . It  may absorb a l arge r snare of 
the c osts by reduc i ng i ts profi t marg i n ,  stockhol der benefi ts or empl oyee 
compensati on . I t  may be abl e to pass on some addi ti onal costs to the 
consumer .  Fi nal l y ,  an i ndustry may expand or branch el sewhere , rel ocate to a 
l ower cost area , or cease operati on al together.  
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F .  Pac i fi c  Southwes t Ma rket Study 

The Pac i fi c  Southwest i s  a maj or market for BPA ' s  surpl us capaci ty 
and energy . The maj ori ty of BPA sa l es to the Paci fi c  Southwest are made to 
uti l i ti es wi th i n  Cal i forni a .  Duri n g  cal enda r  year 1 982 , Cal i forn i a  accounted  
for over 99  percent of BPA nonfi rm energy sal es to  the Paci fi c Sou thwest , and 
1 00 p ercent of surpl us fi rm energy sal es and capaci ty transacti ons 
( BPA , 1 983b ) .  Therefore , the emphas i s  of thi s secti on i s  on the h i s tori c and 
future rel ati onsh i p  of Cal i forn i a  to the Pac i fi c  Northwes t el ectr i c  system . 

1 .  H i stori c Importance of P ac i fi c  Northwest Sal es to Cal i forn i a  

Ca 1 i forni a � s  el ectr i c  sys tem i s  heav i l y  rel i ant on oi l and  gas 
fi red generati on to s erve i ts l oa d .  I n  1 981 , oi l and  gas genera ti on s uppl i ed 
a pproxima te l y  hal f of the capaci ty and  energy necessary to serve the state � s  
el ectri c l oa ds ( Cal i forni a Energy Commi ss i on ,  1 98 2 ,  pp . 7-2 ,  3 ) .  Thes e 
res ources have been consi derab ly  more expensi ve than BPA � s seconda ry energy 
rate . Between 1 965 and 1 974 , BPA ' s  rate for secon dary energy was 2 mi l l s  per 
k i 1 0wa tthour .  I n  1 974 , the seconda ry energy rate i ncreased  to 3 . U  m i l l s per 
k i 1 0watthour duri ng  the summer and  3 . 5  mi l l s  per k i 1 0watthour duri ng  the 
w inter .  Fol l owi n g  the 1 979 rate i ncrease , seconda ry nonfi rm energy purchased 
for the purpose of di s pl aci ng  thermal generati on was pri ced at  one-hal f the 
decrementa 1 cos t of the purchaser � s  h i ghest cos t res ource wi th the condi ti on 
that the rate not excee d 20 mi l l s  per ki 1 0watthour or be l ess  than 4 . 5  mi l l s  
per k i 1 0watthour for offpeak hours . The mi n i mum charge for peak hours was 
6 . 5  mi l l s  per k i 1 0watthour .  Average revenue under the current nonfi rm rate 
duri ng  FY 1 983 i s  proj ected to be 1 1 . 2 mi l l s  per k i 1 0watthour.  Revenue 
produced under the proposed BPA nonfi rm energy rate i s  forecast to average 
1 4 . 6  m i l l s per k i 1 0watthour duri ng  the per i od November 1 ,  1 983 , through 
J une  3 0 ,  1 984 , and 1 5 . 1  mi l l s  per k i 1 0watthour between J u l y  1 ,  1 984 , and 
J u l y  1 ,  1 98 5 .  Th erefore , BPA ' s  proposed nonfi rm rate woul d i ncrease the 
avera ge cost of non f i rm energy between 30  and 35 percent . 

When the Northwest/Southwest I nterti e became operati onal , o i l  
fi red generati on i n  Cal i forni a had i ncrementa l  operati ng  costs o f  3 to 4 mi l l s  
per k i 1 0watthour.  I n  1 97 9 ,  average operati ng  costs had  i ncreased to 35  mi l l s  
per k i 1 0watthour for conventi onal fossi l fuel ( oi l  and gas ) fi red  steam 
turbi nes and 52 mi l l s  per k i 1 0watthour for foss i l  fuel fi red peak i n g uni ts .  
BPA esti mates the end of year  1 984 i ncremental operati ng  cost of foss i l  fuel 
fi red generati on at  58 m i l l s  per k i 1 0watthou r for a conven ti onal s team turb i ne 
and 85 mi l l s  per k i 1 0watthour for a peak i n g  uni t.  Th i s  represents an i ncreas e 
i n  operati ng  cos ts s i nce 1 979  of 66 percent for conventi onal foss i l  fuel fi red 
generati on and 63  percent for fossi l fuel -fi red peak i n g  generati on . 

C a l i forn i a  currentl y uti l i zes over 1 8 , 000 MW of o i l  and  gas 
genera ti on capaci ty to s erve i ts summer peak l oa ds , even whi l e  al l i ts l arge 
thermal base1 0ad resources a re operati ng  and  i t  i s  recei vi n g  nearly 2800 MW of  
capac i ty from the  Northwest ( Meek , 1 983 ) .  To the extent that Cal i forn i a 
uti l i ti es can purchase surpl us energy and capac i ty from a dj oi n i ng regi ons , 
many of the fi nan c i al and  envi ronmental costs assoc i a ted  wi th opera ti on of 
these h i gh cost uni ts can be avoi ded .  

The  characteri s ti cs  of the Cal i forn i a  and Paci fi c Northwest 
el ectri c l oa ds and systems encourage transacti ons i nvol v i n g  power sal es and 
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capaci ty/energy exchanges . Da i ly peak l oads i n  the Pac i fi c  Northwest decl i ne 
from about 27 , 500 MW i n  the wi nter to under 1 9 , 000 MW i n  the summer. 
Conversely , Cal i forn i a 1 s  peak l oads grow from 25 ,500 MW i n  the wi nter to 
36 , 000 MW i n  the summer mon th s ,  when the Pac i fi c  No rthwes t has an abundance of  
hydroel ec tri c capabi l i ty from seasonal s tream fl ows ( Meek , 1 983 ) .  

Ca l i forn i a  uti l i ti es l  contracts wi th each other and wi th 
sources outs i de of Cal i forn i a  accounted for 1 5  percent of peak capac i ty i n  
1 982 . ( Cal i forn i a Energy Commi s s i on , 1 983 ) .  Cal i forn i a  has al so  purchased 
l arge amounts of s u rpl us energy from other areas . Tabl e I V-1 2 shows Paci fi c 
Northwest sal es , i ncl udi ng  BPA sal es , to Cal i forn i a duri ng  the peri od 1 968 
through 1 982 .  Duri ng the past 1 0  yea rs , Paci fi c  Northwest sal es of nonfi rm 
energy to Cal i forn i a  have averaged over 1 4 , 000 gi gawatthou rs per year .  BPA 
has suppl i ed an average of 43 percent of these sal es ( over 
6 , 000 gi gawatth ou rs ) .  

2 .  Future Load  and Resources Outl ook 

Tabl e I V-1 3 s hows proj ected statewi de l oad growth from 1 980 to 
1 994 , al ong wi th l oad growth for i ndi vi dual Cal i forni a uti l i ty systems . These 
systems i ncl ude Paci fi c  Gas and El ectri c ( PG&E ) ,  Southern Cal i forn i a  Edi son 
( SC E ) , Los Angel es Department of Water and Power ( LADWP ) ,  San Di ego Gas and 
El ectr i c  ( SDG&E ) ,  Sacramento Mun i ci pal Uti l i ty Di s tri ct ( SMUD ) ,  Department of 
Water Resources ( DWR ) , the Burbank , Gl en dal e and Pasa dena sys tems , Western 
Area Power Admi n i s trati on ( WAPA ) , and compos i te tota l s for al l other systems . 
Cal i forn i a  statewi de demand and energy l oad growth are forecast for thi s 
per i o d  at about 9 , 000 MW and 6 , 000 average MW, res pecti vel y .  

Des pi te th i s  proj ected  l oad  growth , the share o f  oi l a n d  gas 
f i red generati on is expected  to decrease consi derab l y .  Cal i forni a pol i cy 
speci fi es that by 1 992 no more than one-thi rd of C al i forni a 1 s el ectri c i ty 
generati on s houl d be der i ved  from natural gas and oi l to l essen the s tate � s  
vul nerabi l i ty to potenti al  supply  di s rupti ons .  The vari ous uti l i ti es 
col l ecti vely are pl ann i ng  to reti re a l arge porti on of these uni ts , some of 
them earl y .  The current State res ource pl ans i ncl ude addi ti ons of wi n d ,  
sol ar ,  b i omass , a n d  geothermal generati on , al on g wi th a l i mi ted number of 
remotely  based nucl ear and coal uni ts , both i n-state and out-of-state . Over 
the next 20 years the proporti on of oi l and  gas generati on i s  expected to 
decl i ne from 50 percent to 23 percent of i nstal l ed capac i ty and from 
48 percent to 1 6  percent of energy producti on ( Cal i forni a Energy Commi ssi on ,  
1 983 ) .  
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Tabl e I V- 1 2 
NORTHWEST NONF I RM SURPLUS E NERGY SALES TO CAL I FO RN I A  

Ca l  enda r  From BPA From Other Uti l i ti es Tota l 
Year ( GWh ) ( GWh ) ( GWh ) ( aMW ) 

1 982 1 7 , 1 4 7 1 6 , 41 0  33 , 5S7 3 , H31 

1 981 7 , 749 1 9 ,442 2 7 , 1 91 3 , 1 04 

1 980 3 , 744 6 , 094 9 , 838 1 , 1 23 

1 979 7 1 5 5 , 348 6 , 063 692 

1 9 78 5 , 952 1 0 ,402 1 6 , 354 1 , H67 

1 9 77 0 3 , 642 3 , 642 41 6 

1 976 1 5 , 543 6 , 807 22 , 350 2 , 551 

1 9 75 8 , 750 7 , 309 1 6 , 059 1 , 833 

1 974 6 , 41 7 6 , 392 1 2 , H09 1 , 462 

1 973 66 1 ,405 1 , 47 1  1 68 

1 972  3 , 394 5 , 062 8 , 456 965 

1 97 1  2 , 375  2 ,683 5 , 058 577  

1 970 446 1 , 762 2 , 20H 252 

1 969 69 1 ,801 1 , 870 2 1 3 

1 968 1 5 9 1 ,472 1 , 6 3 1  1 86 

Total 72 , 526 96 , 067 1 6H , 593 1 Y ,  246 

1 9 72-82 
Average 6 , 3 1 6 8 , 028 1 4 , 344 1 ,637  

Sourc e :  Meek , Da n i el W . , 1 983 , Paci fi c  No rthwest Conservati on for 
Ca l i forn i a :  The Mutual  Benefi ts of Lon g-Te rm Cooperatl On (Thi rd Draft ) ,  
Cal l forn l a  Energy Comml ss l on ,  Februa ry .  
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Tabl e I V - 1 3  
CAL I FORNIA EL ECTR I C ITY DEMAND/CONSUMPTION  

1 980 1 994 a/ 
Uti l i ty Ownershi E MW aMW MW at�W 

PG&E b/ IOU  1 3 , 660 7 , 271 1 5 , 0 1 4  � , O33 

SCE IOU 1 2 ,926 6 , 782 1 ti , 937 9 , 2H 

LADWP Mun i c i pa l  4 , 070 2 , 004 5 , 1 62 2 , 537 

SD&E IOU 2 , 01 8 1 , 1 09 2 , 783 1 , 500 

SMUD Publ i c  1 ,574 6 1 1 2 , 208 804 

DWR Sta te 454 366 888 1 ,032  

B-G- P f/ Muni ci pal 625 269 889 4U9 

WAPA c/ Federal 1 ,050 983 1 , 1 52 1 , 207 

Other f/ Vari ous 557 282 673  349 

Total 35 , 884 1 8 , 694 44 , 589 24 , "3U 7  

a/ Uti l i ty proj ecti ons . The CEC forecasts s l ower growth for mos t of these 
uti l i ti es . 

b/ I n corporates al l publ i c ly-owned uti l i ty l oads wi th i n  PG&E ' s  overal l servi ce 
area ( i nc l udi ng WAPA-served l oads ) ,  except tnose of SMUD and DWR .  

c /  Not addi ti ve . WAPA sel l s  power mostly to publ i c ly-owned uti l i ti es wi tn i n  
PG&E ' s  overal l servi ce area . 

d/ Ap proxi mati on . 

e/ CEC staff forecast.  

f/ Burbank , Gl en dal e ,  and Pasadena .  

Source : Meek , Da n i el W . , 1 983 , Paci fi c No rthwest Conservati on for Cal i forn i a :  
The Mutual Benefi ts o f  Lon g-Term Cooperati on (Thi rd Draft ) ,  Cal l forni a Energy 
Comml ssl on , February .  
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I n  addi ti on to pl anned res ources , there i s  addi ti onal potenti al  
for i mports of s u rpl us capaci ty and energy from adj o i n i ng s tates . Cal i forni a  
uti l i ti es expect to purchase 7 , 000 gi gawatthours annual ly  over the next 
20 years from nei ghbori ng  Sou thwest states ( Cal i forni a Energy Commi ss i on , 
1 983 ) . Th i s  area has a l arge amount of  s u rp l us , mostly from coal fi red 
uni ts .  Whi l e  more expens i ve than s u rpl us power from the Paci fi c Northwest , 
the avai l ab i l i ty of  th i s  power i s  expected to be more constant than the 
s u rpl us power from the Northwest hydroel ectri c system whi ch  i s  l a rgel y 
depen dent upon varyi n g  streamfl ow con di ti ons . As i s  th e case wi th the Paci fi c 
Northwest ,  however,  much of the potenti al  for addi ti onal i mports to Cal i forni a 
i s  currentl y  subj ect to s uch  constrai nts as i nterstate negoti ati ons and 
transmi ss i on i nterti e l i mi tati ons .  

To the extent that Cal i forn i a uti l i ti es can obta i n  a ddi ti onal 
capaci ty and energy s u rpl uses from the other Southwest states and from the 
Paci fi c No rthwest du ri n g  the next few years , i t  can  reduce the operati on of 
some of i ts exi sti ng  resources and postpone other res ource addi ti ons . 
Ac cordi n g  to one source , the p otenti al  exi s ts to di s pl ace operati on of al l the 
oi l and gas generati on capabi l i ty and ,  i n  addi ti on , to avoi d bui l di n g  
1 700 a verage megawatts o f  coal a n d  hydro resources . ( Meek , 1 983 ) .  I n  fact ,  
imports of  out-of-state s u rpl uses are rega rded as  one of  the preferre d 
resources . The Cal i forni a Energy Commi ssi on recently recommended that 
uti l i ti es expl ore i ncreased uti l i za ti on of s u rpl us el ectri c i ty from 
out-of-state sources ( Cal i forni a Energy Commi s s i on ,  1 983 ) . 

G .  Res i denti a l  Consumers 

An i ncrease i n  BPA ' s  whol esa l e rates i ndi rectly affects res i denti al  
consumers . These effects on i ndi vi dual consumers depend on : ( 1 ) the 
proporti on of each uti l i ty ' s  total cos ts devoted to purchase of BPA power; 
( 2 )  the uti l i ty ' s  retai l rate structure ; and ( 3 )  characteri sti cs of the 
i ndi v i dual  res i denti al  consumer. Because res i denti a l  consumers a re unabl e to 
pass al ong rate i ncreases to other customers ( as do most commerci al /i ndu s tri al 
b us i nes ses ) ,  th ese users u l tima tely experi ence the effect of  a BPA rate 
i ncrease .  As menti oned i n  C hapter I I ,  the impacts of h i gher el ec tri c i ty 
pri ces a re mos t severe for l ow- i ncome res i denti al  cons umers i nc l udi ng  el derly 
poor on fi xed i ncomes . Thi s  concl us i on i s  based on the fol l owi ng anal ys i s  of 
the h i s tori c rel ati ons h i p of h ousehol d energy cos ts to i ncome l evel . 

Tabl e I V- 14  shows on a nati onal scal e ,  by i ncome l evel , the percent 
of  i ncome before taxes devoted to energy expen di tu res i n  1 97 9 .  The proporti on 
of i ncome s pent by the l owest i ncome hous ehol ds for el ec tri c i ty and other 
energy i n  1 979  was more than s even ti mes greater than the h i ghes t i ncome 
househol ds . I n  1 97 9 ,  hous ehol ds wi th i ncomes l ess  than $5 , 000 s pent 
1 0 . 8  percent of thei r resou rces on el ectri ci ty ,  wh i l e  those earn i n g  over 
$35 ,000 s pent 1 . 4 percent on el ectri ci ty .  Thi s  rel ati ons hi p  al so  hol ds true 
for other energy sources . H i gh i ncome househol ds s pent onl y 1 . 0 p ercent and 
1 . 9 percent of thei r i ncomes on  natural  gas and fuel o i l , respecti vel y .  
Conversel y ,  for the l owes t  i ncome househol ds ,  natu ral  gas a n d  fuel oi l 
expendi tures were 5 and 1 2  percent of thei r i ncomes , res pecti ve ly .  Thus , an 
i ncrease  in  the cost of energy wi l l  h ave a greater proporti onal i mpact on l ow 
i ncome consumers because energy costs consume a greater porti on of the i r 
budget . Further s u pporti ng  anal ys i s  i s  presented i n  BPA � s  1 982 Fi nal Rate 
P roposa l : Envi ronmenta l Impact Statement ( BPA, 1 982j , pp . 145- 150) . 
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TABLE I V- 1 4 
HOUSEHOLD ENERGY EXPEND I TURES AS PERCENT 

OF AVERAGE ANNUAL I NCOME , 1 979 �/ 

A B C D 

Primary H eati ng  Fuel s 

L i ne Natu ral Fuel Overa l l 
No .  I ncome Level E1 ect.  Gas Oi l Average 

1 .  Less than $ 5 , 000 1 0 . 8  5 . 0  1 2 . 0  9 . 8  
2 .  $ 5 ,000 - $ 9 ,999 5 . 4  2 . 7  7 . 5  5 . 9  
3 .  $1 0 , 000 - $1 4 , 999 2 . 9  1 . 8 4 . 2  3 . 7 
4 .  $1 5 ,000 - $1 9 , 999 2 . 5  1 . 3 2 . 8  2 . 9  
5 .  $20 , 000 - $24 , 999 1 . 8 1 . 3 3 . 3  2 . 5  
6 .  $25 ,000 - $34 , 999 1 . 9 0 . 9  2 . 2  2 . 1  
7 .  $35 , 000 - or more 1 . 4 1 . 0 1 . 9 2 . 0  

a/ Income before taxes for househol ds i n  Wes tern Reg i on (Al ask a ,  Ari zona , 
Col orado , Cal i forni a ,  Hawa i i ,  I da ho ,  Montana , Neva da , New Mexi co , Oregon , 
Utah ,  Wash i n gton and Wyomi n g ) .  

b/ I nc l udes natural gas , el ectri ci ty ,  fuel oi l , kerosene , and l i qui d 
petrol eum gas .  

Source : U . S .  Departmen t o f  Energy , 1 981 e ,  Res i denti a l  Energy Consumpti on 
Survey , Part I I : Regi onal Data , Energy I nformati on Admi ni strati o n .  

H .  Envi r0nmenta 1  Consequences o f  Genera ti on Faci l i ti es 

b/ 

A maj or consequence of an i ncrease i n  the price of  el ectri ci ty i s  a 
decrease i n  the growth of cons umpti on of el ectri c i ty .  Over time , a sl ower 
rate of  growth i n  the demand for el ectri ci ty woul d ei ther pos tpone or 
el i mi nate the need for new genera ti on faci l i ti es .  BPA l s  mo del s proj ect future 
regi onal demand for el ectri ci ty i n  res ponse  to al ternati ve el ectri c i ty pri ces 
as  wel l as  a mi x of resources adequate to meet forecast demand .  Fu ture 
regi onal generati on needs wi l l  be met from a wi de vari ety of potenti al  
resources i nc l udi ng  conservati on , hydroel ectri c ,  cogenera ti on , geothermal , 
combusti on tu rb i nes , and  conventi onal coal -fi red and nuc l ear faci l i ti es ( see 
Chapter I I . B . 3 . g . ) .  The fol l owi ng  di scussi on presents i nformation  on the 
effects of  these resources and  was used to form the bas i s  for the anal ys i s  of 
the envi ronmenta l  effects of c hanges i n  generati on requi rements pres ented i n  
Chapter I I . 

1 .  Cons ervati on  

Eval uati on of envi ronmenta l  impacts from energy conservati on 
measures i nvol ves cons i derati on of a vari ety of i mpacts to i ndoor res i denti al 
a nd commerci a l surroundi n gs and to the outdoor envi ronment .  ( For deta i l ed  
di scus s i ons of conserva ti on i mpacts ( see BPA 1 981 g and 1 982f ) . The concern 
for i mpacts to i ndoor surroundi n gs i s  twofol d .  Fi rst,  certai n materi a l s 
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typi cal ly used i n  energy conservati on measures , whether appl i ed to exi sti n g  or  
new stru ctu res , can  i ncrease the  amounts of vari ous types of emi ss i ons  from 
mate r i al s wi th i n  a bui l di n g .  Second ,  the vari ous measures can , i n  the absence 
of a i r-to-ai r  heat exchange uni ts ,  resul t in reduced rates of ai r chan ges 
( i ndoor-outdoor a i r  exch ange ) wh i ch transport potenti al ly harmful emi s s i ons 
ou tdoors . The reduced ai r fl ows can resul t in  hi ghe r accumul ati ons of  
emi s s i ons wh i ch coul d resu l t in  adverse heal th effects gi ven l ong  peri ods o r  
h i gh concentrati ons of expos ure .  

Radon i s  a radi oacti ve gas wh i ch i s  a decay product o f  u ran i um .  
Radon and i ts progeny , whi ch are products resul ti n g  from decay o f  radon 
i tsel f ,  h ave been , at s uffi ci ent l evel s ,  l i nked wi th l ung cancer ,  b i rth 
defects , and geneti c damage . The effects of radon expos ure seem to De  
cumul ati ve . Sources of radon emi s s i ons i ncl ude rock , soi l and  ground 
watersources ( a l l  i n  wi del y vary i n g  degrees , dependi ng  upon l ocal i ty ) ,  and 
certa i n  bui l di ng materi a l s ,  such as  gyps um wal l board , masonry and concrete . 
Radon progeny can attach themsel ves to vari ous types of a i r  parti cul ates . 
Increased parti cul ate l evel s ,  wh i ch can resul t from reduced venti l ati on ,  
smok i n g ,  woods toves and cook i n g ,  i ncrease the potenti al l evel s of expos ure to 
radi ati on from radon emi s s i on s .  

Fo rmal dehyde , wh i ch i s  present a t  some measureabl e  l evel i n  mos t 
structures , i s  another emi s s i on substance w ith potenti al adverse heal th 
effects . At l ow concentrati ons , i t  i nduces i rri tati on to eyes and mucous 
membranes in some i ndi vi dual s .  Severi ty of symptoms i ncreases wi th 
forma l dehyde concen trati ons . Reducti ons i n  a i r  fl Oh'S wi th i n  a structure i n  
the presence of materi al s emi tt i ng formal denyde gases i ncrease the l i kel i nood 
of adverse symptoms . Other effects of formal dehyde are suspected .  I n  fac t ,  
after study i n g  the rel ati onshi p of formal dehyde expos ure to i nci dence o f  
cancer i n  rats , the Cons umer Product Safety Commi s s i on voted o n  February 2 L , 
1 982 ,  to ban the resi denti al  use o f  urea-formal dehyde foam i nsul ati on , thougnt 
to be a maj or source of formal dehyde i n  res i dences ( BPA , 1 982f ) . The ban was 
s ubsequentl y removed by the Fede ral Appel l ate Court i n  Apri l 1 983 . Furthe r 
appea l s an uncerta i n  at  th i s  time . 

Parti cul ates and other pol l utants compr i s e  an addi ti onal  
concern . Some parti cu l ates , s uc h  as  those caused by smok i n g  or the presence 
of asbestos i n  numerous househol d products , are potenti al h azards because of 
the i r  i nherent properti es wh ich  have been l i nked to cancer and vari ous 
res pi ratory condi ti ons . ( Asbestos use i n  bu i l d ing  materi al s was banned i n  
1 97 3 ,  but i t  i s  sti l l  a potenti al source o f  ai r pol l uti on i n  structures bu i l t  
pr i or to that date . ) 

These hazards are i n  addi tion  to the fac t that parti cul ates a re 
"vehi cl es " for ra don progeny .  Other pol l utants of concern are carDon 
monoxi de , n i trogen oxi des , and hydrocarbons ,  wh i ch a re general ly caused by 
combusti on ( e . g . , cook i n g ,  heati ng ) .  
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It s houl d be noted that, at  present ,  there i s  l i mi ted 
i nformati on rel ati ng  to appropri ate l evel s of each i ndi vi dual  a i r pol l utant , 
the i r d i rect effects on heal th , or synerg i sti c ( i nteracti ve ) effects i n  the 
presence of other pol l utants . Al so , mi ti gati ng measures can  be taken to 
reduce the effects of i n door a i r  pol l uti on due to cons ervati on efforts . These 
measures i ncl ude sel ecti on of materi a l s wi th mi ni ma l potenti al  for haza rdou s 
emi ss i ons , change i n  i n door acti v i ti es ( e . g . , smoki ng ) ,  and i nstal l ati on of 
i n doo r-outdoo r ai r exchange devi ces . BPA has pl anned for measures such as 
these i n  i ts propo sed commerc i a l  b u i l di ngs conservati on program , and recently 
i ssued a f i ndi ng of no s i gn i fi cant impa ct of the program on the qual i ty of  the 
huma n envi ronment ( BPA, 1 982e ) .  

Ou tdoor i mpacts o f  conservati on woul d i ncl ude those assoc i ated 
wi th manufacture of mater ia l s used i n  conservati on measures . Speci fi cal ly , 
there woul d undoubtedl y be a greater vol ume of wastes from manufac ture of 
these materi a l s .  Howeve r,  even i f  the manufacture occurre d wi thi n the reg i o n ,  
these i mpacts woul d l i kely be  more than offset by the decrease i n  vol ume o f  
wastes created by el ectri c generati on , whi c h  woul d mos t  l i ke ly  b e  thermal , due 
to the correspondi ng decrease i n  demand for e l ectri c i ty .  Conservati on coul d 
decrease the need for actual operati on of l a rge thermal pl ants , and therefore 
decrease the pol l uti on l evel s due to pl ant operati ons . There i s  al so the 
pos s i b i l i ty that the demand  for fi rm power coul d be reduced suffi c i entl y to 
prov i de addi ti onal fl exi b i l i ty for non-power uses of hydro resources ,  such as 
i ncreased ava i l abi l i ty of water for the protecti on and enhancement of fi sh  
mi grati on.  

2.  Cogenerati on 

The nature and extent of envi ronmenta l  i mpacts from cogenerati on 
fac i l i ti es vary greatl y from s i te to si te ,  and are dependent on the types of 
fuel and technol ogy used.  General ly , impacts from cogenerati on a re very 
s imi l a r to those al ready resul ti ng  from a fac i l i ty ' s  bas i c  system from wh i ch 
i t  deri ves i ts energy for i n dustr i a l  process i ng .  For i nstance , i ncrementa l 
impacts to a i r qual i ty of cogenerati on fuel ed by o i l  wi l l  be s i mi l a r to the 
i mpacts i ncurred from o i l  burn i ng at the s i te for i n dustri al  producti on on ly .  

The addi ti on and use of cogenerati on capab i l i ti es resul ts i n  
l ess waste heat and greater fuel effi c i ency than i f  i ndustri a l  and el ectri c 
generati ng processes were carri ed out separatel y .  Cogenerati ng  uni ts , to the 
extent that they a re used to produce el ectri c i ty ,  coul d decrease the need for 
energy from l arge thermal el ectri c pl ants , resul ti ng i n  reduced envi ronmenta l  
i mpacts on  a regi onwi de scal e .  However , thi s woul d be accompani ed by greater 
l ocal i zed i mpacts i n  the immedi ate areas of the cogenerati ng uni ts . 

An estimated 80 percent of the potenti a l  for cogenerati on i n  the 
Pac i fi c  Northwest i s  i n  the wood products i n dustry .  The most  common types of 
fuel used i n  cogenerati on fac i l i ti es i n  the i ndustry a re hogged fuel ( l oggi ng 
res i dues and mi l l  scraps whi c h  are reduced to approxi mate ch i p s i ze of 1 /4� x 
1 "  x 1 " )  and  sawdust, al though other woodwastes ( i . e . , bark , wood pel l ets ) a re 
al so used.  The most  si gni fi cant ai r pol l utants from combusti on of woo d are 
pa rt i cu l ate matter, heavy orga n i c  materi a l s ,  and fi ne parti c l es of i norgani c 
as h .  Smal l er parti c ul ates can have adverse effects on respi ratory systems . 
Addi ti onal effec ts of parti cul ates may i ncl ude reduced vi s i b i l i ty due to l i ght 
scatteri ng , corros i on and deteri orati on of nearby mate ri al s and bu i l di ngs i n  
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the presence of other pol l utants , and adverse affects to vegetati on . Other 
potenti al  emi s si ons from wood b urni ng  i nc l ude su l fu r di oxi des , carbon 
monoxi de , hydrocarbons , and ni trogen oxi des .  

I n  a ddi ti on to a i r  emi s s i ons resul t i n g  from wood burni ng , there 
may be some water pol l uti on resul ti ng  from di scharged waste water or from 
runoff from the s i te .  Thi s poses potenti al  i mpacts to domesti c water 
suppl i es , fi s heri es , or  rec reati onal areas .  Di sposal  of sol i d  wastes from 
wood fuel burn i ng general ly  does not pose an envi ronmental probl em as l ong as  
proper wet handl i ng methods are  used  and no toxi c chemi cal s exi st i n  the wood 
fuel or have been used i n  the combusti on process .  

Whi l e  the  envi ronmental impacts of cogenerati on are vari ed , 
thei r magn i tude can  be dimi n i s hed by fuel sel ecti on ( i . e . , l imi ts on the 
amounts of bark used i n  wood combusti on ) ,  pl ant desi gn , pol l uti on c ontrol 
devi ces , and proper meas ures for di sposi ng of l i qui d and s ol i d  wastes . I n  
many cases , these measures are requi red to comply wi th Federal , State , and 
l ocal  envi ronmental regul ati ons .  

3 .  Smal l Hydroel ectri c 

Th e  Pac i fi c  Northwest i s  r i c h  i n  hydroel ec tr i c  resources . 
Besi des the Col umbi a Ri ver system , there are numerous other streams wi th 
s i gn i fi cant potenti al  for mul ti pl e appl i cati ons .  Most i ndi v i dual s i tes wi th 
l arge energy potenti al  have al ready been devel oped.  However,  s i tes wi th 
smal l er energy potenti al whi c h  had not been acti vel y expl ored and consi dered 
earl i er are now recei vi ng consi derabl e attenti on.  FERC has approximatel y 
400 a ppl i cati ons pendi ng for hydroel ectri c devel opment i n  I daho ,  Oregon , 
Montana , and Was hi ngton . FERC al so  has approxi mately 400 outstandi ng 
prel imi nary permi ts , i ndi cati ng ongoi ng proj ect feasi b i l i ty studi es , i n  the 
regi on ( Northwest Power Pl anni ng  Counci l ,  1 982a , page 1 2-1 ) .  Nati onal ly , the 
smal l hydro potenti al coul d come from three sources : 1 5  percent from 
presently ex i sti ng  pl ants ; 60 percent from i nstal l ed power at ex i sti ng 
nonhydro dams , and 25 percent from i nstal l ed hydro power at new dams 
( Department of Energy , 1 980,  page 21 7 ) .  Regi onal devel opment of smal l 
hydroel ectri c s i tes i s  expected to fol l ow the same pattern . 

Sma l l hydroel ectri c pl ants are defi ned as  havi ng 1 5  MW or l es s  
capaci ty a n d  fed by dams wi th hei ghts no more than 65  feet, a n d  impoundi ng 
l ess than 500 acres . Some smal l hydro power proj ects use natural geographi c 
featu res wi thout the need for a dam. 

The Federal Energy Regul atory Commi s s i on ( FERC ) mai ntai ns 
j uri s di cti on over the terms of l i censes which govern the c ondi ti ons unde r  
whi c h  proj ects c a n  b e  operated. From 1 965  t o  1 975 there were only a few 
appl i c ati ons to the FERC per year for permi tti ng or l i cens i ng a hydroel ectri c 
proj ect . Si nce then , the number each year has ri sen progress i vely and 
dramati cal ly  for proj ects al l over the country .  Washi ngton a n d  Cal i forni a 
probabl y  are the States wi th the l a rgest number of proj ects wi th appl i cati ons 
pendi ng before the FERC . 

There a re at l east 1 7  Fe deral  l aws whi ch may be appl i cabl e to a 
hydroel ectri c proj ect.  Fi s h ,  wi l dl i fe ,  and other envi ronmental i ssues are 
addressed i n  the FERC revi ew process . Local , State , and  other Federal 
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a genc i es pa rti ci pate i n  the FERC p rocess to ensure that thei r requi rements are 
addressed.  I n  addi ti on to Federa l  l aws , there are State and l ocal  regul ati ons 
and requi rements . These can range from l ocal  bui l di ng codes and fi re permi ts 
to regul ati ons concerni ng water ri ghts , envi ronmental constrai nts , and 
provi si on of publ i c  access and recreati on faci l i ti es .  

Before BPA c a n  acqui re a smal l hydro pl ant , o r  purc hase the 
power generated by the pl ant , certa i n  pol i c i es and pri nci pl es establ i s hed by 
the Regi ona l  Act must be met. These i ncl ude the sti pul ati on that a proj ect 
must be cost- effecti ve , i ncl udi ng envi ronmental  costs , and that the proj ect 
must meet fi sh  and wi l dl i fe requi rements . 

Tab l e  I V-1 5 conta i ns i nformati on on the envi ronmental concerns 
associ ated wi th a smal l hydroel ectri c pl ant. As compared to other sources of 
el ectri c i ty ,  the envi ronmenta l  effects of i ndi vi dua l  smal l hydro pl ants are 
mi nor.  However,  the col l ecti ve impacts of smal l hydro devel opment throughout 
a ri ver bas i n  coul d be harmful to mi gratory fi sh . BPA wi l l  be worki ng wi th 
the Regi onal Counci l to devel op cri teri a and methods for assessi ng potenti al  
cumul ati ve effects of hydroel ectri c devel opment on fi sh and wi l dl i fe .  The 
study wi l l  al so devel op a method for i ncorporati ng these assessments i nto 
federal proces ses for revi ew ,  authori zati on , or other support of hydroel ectri c 
devel opment. The consequences of smal l hydro devel opment may i ncl ude effects 
on aquati c and s emi aquati c organi sms ; rel eases of i mpounded chemi cal s ,  
confl i cts o f  l and and water use , and dam safety and potenti al effects o f  dam 
fai l ure .  

4 .  Nucl ear System 

Tab l e I V-1 6 contai ns i nformati on on the maj or pol l utants 
assoc i ated wi th a 1 , 000 MW boi l i ng water nucl ear reactor.  Th i s  tabl e presents 
i nformati on on envi ronmental impacts on a system basi s ,  traci ng the process 
from mi ni ng o (  ore through  the generati on of el ectri c i ty .  The materi al  i s  
presented i n  separate steps because of the compl exi ty of the i nformati on 
i nvol ve d.  The resources used , resi dual s and products are presented per 
tri l l i on Btu ' s  of energy produced.  Th i s  al l ows cross compa ri sons between 
energy system tabl es ( Tabl es I V-1 5 ,  I V-1 6 ,  and I V-1 7 ) .  For exampl e ,  the ai r 
pol l utants resul ti ng from mi ni ng a quanti ty of western coal suffi ci ent to 
produce the el ectri cal  equ i val ent of a tri l l i on BTU ' s  of energy i n  a coal 
fi red system can be compa red wi th the a i r  pol l utants generated by mi n i ng a 
amount of urani um suffi ci ent to produce an equi val ent meas ure of energy i n  a 
nuc l ear generati ng faci l i ty .  

To understand the cumul ati ve effects of a 1 , 000 MW  nucl ear 
energy system , the annual energy producti on of the representati ve pl ant i s  
assumed to be 21 . 7  tri l l i on Btu/year ,  g i ven a 70 percent capaci ty factor and a 
3 . 5  percent transmi ss ion  l oss factor. Therefore , the i ndi vi dual effects per 
tri l l i on BTU ' s  of energy produced , such as  a i r pol l uta nts , l i sted i n  Tabl e 1 6 , 
can be mul ti pl i ed by 21 . 7  to determi ne the cumul ati ve impacts of a 1 , 000 MW 
nucl ear sys tem . The fol l owi ng di scussi on summa ri zes by step the data 
presented i n  Tabl e I V-1 5 on the envi ronmental impacts of a l i ght water nucl ear 
energy system from mi ni ng to e l ectri ci ty generati on . 
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TABLE I V- 1 5 . S M A LL HYD R O E LE CTR I C  P LA NT 

R EFERE N C E  E N E RGY SYSTEM FACI LITY O P ERATI N G  PA RAMETERS 

Small hydroelectric plants are those with less than 15 MWe of Size: 4 MWe 
capacity and usually fed by a dam with height not more than 65 Annual Capacity Factor: 0.35 for new plants, 0.37 for 
ft. Impounding is generally less than 500 acres. Components of retrofits 
a typical system ( not an exhaustive listing) include the dam, 

Annual Energy Production: 1 012 Btu penstock,  hydraulic turbine, generator(s) transformer, and other 0.04 x 

miscellaneous structures and equipment. Efficiency: 90% 
Lifetime: 50 yr 

R ES O U RC ES U SE D  
Quantities Used 

Reference Energy System 
Annual Usage 

English Units Metric Units 

Per 1 012 Btu 
Energy 

Produced Remarks 

Feed Materials 
Water 

Energy Requirements 
Auxiliary 

Construction Materials 

Personnel 
Construction 
Operation and maintenance 

C OSTS 

Facility· 

Construction 

Operation and maintenance 

E nvironmental Controls 
U pstream fish passage facilities 

can cost between $20 x 1 0J 
to $98 x 1 0J 1m of elevation 

0.792 x 1 06 acre-ft 0.9n x 1 012 I 1 9.B x 1 06 acre-ft Kinetic energy of 
falling or flowing 
water 

Not Determined 

Total Usage 

Not Determined 

Not Determined 

Not Determined 
t 

Reference Energy System Per 1 0'2 Btu Energy Produced 

(1 9n $) 
$7.52 x 1 06 total $1 B8 x 1 06 total 

(1912 $) 
$1 .35 x 1 061yr 

Typical system 
components are 
listed in Reference 
Energy System 
description 

Remarks 

Hydroelectric systems can 
have water Quality and 
ecological impacts 

·Costs are for "installed hydro-power at new dams." 
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TABLE I V- i 5  cont . S MA LL H Y D R O ELECTR I C  P LANT 

E NVIRO N M E NTAL RESI DUALS 

Water Pollutants 
Thermal stratification in the 

reservoir can lead to a 
lowering of dissolved 
oxygen levels and elevated 
concentration of ammonia, 
hydrogen sulfide, iron, and 
manganese; shoreline 
erosion may result in 
increased turbidity 

Thermal Discharge 
Thermal stratification in the 

reservoir can result in 
discharged water being 
warmer in winter and 
cooler in summer than 
ambient river water 

P R O D U CTS 

Primary 
Electricity 

Quantities Released 

Reference Energy System 
Annual Levels 

English Units Metric Units 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units Metric Units 

0.01 2 x 1 09 kWh 0.012 x 1 09 kWh 

OCCU PATIONAL SAFETY AN D H EALTH 

Not Determined 

Per 1 012 Btu 
Energy Produced 

Per 1 012 Btu 
Energy Produced 

0.293 x 1 09 kWh 

SOURCE: Techno l ogy Character i z a t i ons Env i ronmental In f ormat ion 

Handboo k, U . S .  Department of  Energy, June 1 98 1 " 
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TABLE I V- 1 6  STEP 1 O P E N  PIT U RAN I U M  M I N I N G  

R EFERENCE E N E RGY SYSTEM FACI LITY O P E RATI N G  PARA M ETERS 

Open pit mining is conducted when the ore body lies under rela· 
tively friable material at depths to 1 20 m. The components of the 
mining operation include onsite support facilities such as offices 
and warehouses, mine water pumped into local surface 
d rainage or holding ponds, and mine spoils and ore storage 
areas. 

Size: 528 x 1 0J tonslyr (average 
ore grade 0.2% U30S) 

Annual Capacity Factor: 80 %  

Annual Energy Production: 1 1 5 x 1 012 Btu 

Efficiency: 80% (recovery efficiency) 

R ESOU RCES USED 

Energy 
Electricity 
Diesel fuel and lubricants 

Processing Materials 
Explosives 

Water 
Mine water from dewatering 
Sprays for dust control 

Construction Materials 
Concrete 
Total steel and castings 
Copper, brass, and bronze 
Aluminum and Ci:stings 
Manganese 
Chromium 
Nickel 
Cast iron 

� 
Personnel 
Construction (4 yr) 
Operation and maintenance 

COSTS 

Construction (4 yr) 
Operation and maintenance 

Environmental Controls 

Diversion of surface waters 
Water spraying for dust control 
Revegetation 

lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units 

1 .32 x 1 03 MWh 
1 .46 x 1 06 gal 

2.00 x 103 acre-It 

Metric Units 

1 .32 x 1 03 MWh 
5.53 x 1 06 1  

Not Determined 

2.46 x 1 09 1  
Not Determined 

Total Usage 

16 tons 
3.73 x 1 03 tons 

46 tons 
22 tons 
1 7  tons 
8 tons 

0.23 ton 
1 55  tons 

300 acres 

1 5  tonnes 
3.38 x 1 03 tonnes 

42 tonnes 
20 tonnes 
1 6  tonnes 
7 tonnes 

0.21 tonne 
1 41 tonnes 

1 20 he 

1 1 5  workers 
400 workers 

20 yr 

Per 10 '2 Btu 
Energy 

Produced 

1 1 .5 MWh 
12.7 x 1 03 gal 

1 7.3 acre-It 

0.1 4  ton 
32.40 tons 

0.40 ton 
0.1 9  ton 
0.1 5 ton 
0.07 ton 
0.002 ton 
1 .35 tons 

2.6 acres 

1 worker 
3.5 workers 

Reference Energy System Per 1 0' 2  Btu Energy Produced 

$59.4 x 1 06 total 
$22.8 x 1 06/yr 

11 978 $) 

Not Determined 

, 

I V-56 

$0.51 7 x 1 06 total 
$0.1 98 x 1 06/yr 

Remarks 

Remarks 



TABLE IV- 1 6  STEP 1 .  O P E N  PIT U RA N I U M  M I N I N G  

ENVI RO N M ENTAL RESID UALS 

Air Pollutants 

Particulates 
Sulfur dioxide 
Oxides of nitrogen 
Hydrocarbons 
Carbon monoxide 
Radon and radon daughters 

Water Pollutants 

Suspended solids 
Dissolved solids 
Trace elements 

Solid Wastes 

Overburden moved 

PRO D U CTS 

Primary 
Uranium ore 
U30B concentrate 

Quantities Released 

Reference Energy System 
Annual Levels 

English Units 

31 tons 
49 tons 
29 tons 
2.3 tons 
0.1 2 ton 

337 x 1 03 Ci 

1 6  x 1 06 tons 

Metric Units 

28 tonnes 
45 tonnes 
26 tonnes 
2.1 tonnes 
0.1 0 tonne 

3.37 x 1 03 C i  

Not Determined 

� 
1 5  x 1 06 tonnes 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units 

0.53 x 1 Q6 tons 
1 .06 x 1 0J  tons 

Metric Units 

0.48 x 1 Q6 tonnes 
960 tonnes 

OCCUPATI ONAL SAFETY A N D  H EALTH 

Not Determined 

Per 1 012  Btu 
Energy Produced 

0.27 ton 
0.43 ton 
0.25 ton 
0.02 ton 

0.001 ton 
29.3 Ci 

0.1 4 x 1 06 tons 

Per 1 012  Btu 
Energy Produced 

4.6 x 1 0J tons 
9.2 tons 

SOURCE: TeCh n o l ogy Character i za t i ons Env i ronmenta l I n f orma t i on 
Handbook. U . S .  Department o f  Energy. June i 9B i G .  

I V-57 

cont . 

Remarks 

Remarks 



TABLE IV-1 &, STEP 2 .  U RA N I U M  M I LLI N G  

R E FERENCE E N E RGY SYSTEM FACI LITY OPERATI N G  PARA M ETERS 

The model is a uranium mill described by the Nuclear Regula
tory Commission in the Final Generic Environmental Impact 
Statement on Uranium Millin . NUREG-0706. Vol. I-III, 

Size: 635 tons/yr uranium concentrate 
(yellowcake at 90% U

3
0a) 

eptember 1 980. Tailings control and disposal includes 
retention basin. clay liner. evaporation pond, in situ solids 
filtration. and earth cover. 

Annual Capacity Factor: 85% 
Annual Energy Production: 68.3 x 1 01 2 Btu 

Efficiency: 93% (recovery) 

R ESO U R CES USED 

Feed Materials 
Uranium ore (0.1 % uranium) 

Energy" 

Electrical 
Natural gas (process heat) 

Processing Materials 
Sulfuric acid 
Sodium chlorite 
Ammonium 
Flocculent 
Amine 
Alcohol 
Kerosene 
Iron 

Water 
Process water 

Construction Materials 
Concrete 
Steel 
Copper and aluminum 
Wood 
Plastics 

Land 
Mill operations 
Tailings 
Uncommitted 
Total 

Personnel 

Construction (5 yr) 
Operation and maintenance 

Lifetime: 1 5  yr 

Quantities Used 

Reference Energy System 
Per 1 012 Btu Annual Usage 

Energy 
English Units Metric Units Produced 

620 x 1 03 tons 560 x 1 03  tonnes 9.1 x 1 03  tons 

1 0.8 x 1 03  MWh 1 0.8 x 1 03  MWh 1 58  MWh 
274 x 10& scf 7.76 x 10& m3 4.0 x 10& scf 

28 x 1 03  tons 25 x 1 03  tonnes 400 tons 
860 tons 780 tonnes 1 3  tons 
680 tons 61 0 tonnes 1 0  tons 

37 tons 34 tonnes 0.54 ton 
9 tons 8 tonnes 0.1 ton 

25 tons 22 tonnes 0.4 ton 
280 tons 250 tonnes 4 tons 
1 50  tons 1 40  tonnes 2.2 tons 

320 acr&-ft 390 x 1 0&  I 4.7 acr&-ft 

Total Usage 

250 x 1 03  tt3 7.0 X 1 03m3 3.7 x 1 03  tt3 
1 .7 x 1 03  tons 1 .6 x 1 03 tonnes 25 tons 

52 tons 47 tonnes 0.76 ton 
1 8  tons 1 6  tonnes 0.26 ton 
1 8  tons 1 6  tonnes 0.26 ton 

1 20 acres 50 ha  1 .8 acres 
250 acres 1 00  ha 3.7 dcres 
370 acres 1 50  ha 5.4 acres 
740 acres 300 ha 1 0.9 acres 

1 20 workers 1 .76 workers 
1 60  workers 2.34 workers 

(Continued on next page) 
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TABLE IV-ie, STEP 2 cent . U RAN I U M  M I LLI N G  

COSTS 
Reference Energy System Per 1012 Btu Energy Produced Remarks 

Facility 
(1981 $' 

Construction (5 yr) $37.1 x lOS total $0.54 x l OS  total 
Operation and maintenance $ 8.5 x lOSlyr $0.13 x lOSlyr 

Environmental Controls 
Ore crushang/handhng 

$155 x l oJ  total wet scrubbers $2.3 x l oJ  total Total capital costs 
$18.8 x l oJ/yr $0.275 x l oJ/yr Operating costs per year 

Yellowcake drying 
wet scrubbers $50.4 x l oJ  total $0.7 x l oJ  total Total C".apital costs 

$6.2 x l oJ/yr $0.091 x loJ/yr Operating costs per year 
Tailings control and disposal $1 3.7 x lOS total $0.200 x lOS total Includes capital and total 

operating costs over lifetime 

ENVIRON MENTAL RESIDUALS 
Quantities Released 

Reference Energy System 
Annual Levels Per 1012 Btu 

English Units Metric Units Energy Produced Remarks 

Air Pollutants 
Particu lates 370 tons 340 tonnes 5.4 tons 
Sulfur dioxide 0.34 ton 0.31 tonnes 5.0 x 10-3  ton 
Oxides of nitrogen 28 tons 25 tonnes 0.41 tons 
Kerosene 24 tons 22 tonnes 0.35 ton 
Uranium-238. Uranium-234 0.160 Ci 0.1 60 Ci 2.3 x 10-3 Ci 
Thorium-230 0.1 22  Ci 0.1 22  Ci 1 .8 x 10-3  Ci 
Radon 4.5 x l oJ  Ci 4.5 x l oJ  Ci 66 Ci 

Water Pollutants 
Water discharged • 326 acr&ft 402 x l OS  I 4.8 acr&ft 

• Sulfate 13 x l oJ  tons 1 2.1 x l oJ  tonnes 190 tons 
• Iron 440 tons 400 tonnes 6.5 tons 
• Manganese 22 tons 20 tonnes 0.32 ton 
• Selenium 0.88 ton 0.80 tonne 0.01 ton 

Uranium-natural 1 .3 Ci 1 .3 Ci 19 x 10-3  Ci 
Radium-226 0.1 Ci 0.1 Ci 1 .4 x 10-3 Ci 
Thorium-230 36 Ci 36 Ci 0.53 Ci 

Solid Wastes 
Tailings 61 0 x l oJ  tons 560 x l oJ  tonnes 9.0 x l oJ  tons 

Uranium-natural 21 .8 Ci 21.8 Ci 0.32 Ci 
Radium-226 156 Ci 156 Ci 2.3 Ci 
Thorium-230 156 Ci 156 Ci 2.3 Ci 
Lead-210. polonium-210. 

bismum.210 0.3 Ci 0.3 Ci 4 x 10-3  Ci 

Thermal Discharge 
Process heat to air 280 x 10" Btu 300 x 1 012 J 4.1 x 109 Btu 

PRODUCTS 
Quantities Produced 

Reference Energy System 
Annual Production Per 1012 Btu 

English Units Metric Units Energy Produced Remarks 

Primary 
Yellowcake (90"" U3Oa) 635 tons 580 tonna 9.3 tons 

Recoverablesl Recyclables 
?j)"" Of the tailings hqula 135 acr&ft. 166 x l OS  I 1 .99 ac:nt-ft 
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TABLE IV- i6,  STEP 2 cont . U RAN I U M  M I LLI N G  

OCCU PATiONAL SAFETY A N D  HEAlTHb 

Deaths 

Injuries 

Reference Energy System 
Annual 

0.47 

34 

Per 1 012 Btu Energy Produced 

0.007 

0.50 

·U.S. Atomic Energy Commission, Environmental Survey of the Uranium Fuel Cycle. WASH-1 248, 1 974. 

Remarks 

1 977 Data 

� 
bOak Ridge National Laboratory, An Integrated Assessment of the Impacts Associated with Uranium Mining and Mi lling, ORNUTM-6677, 
July 1 979. 

SOURCE: Techn o l ogy Characte r i z a t i ons Env i ronmenta l Inf ormat i o n  
Handbook, U . S .  Department o f  Energy, June i 98 i e. 
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TABLE IV-16, 
STEP 3 .  

U RA N I U M  H EXAFLU O R I D E  C O N V E RS I O N  

R EFERENCE E N E R GY SYSTEM FACI LITY O PERATI N G  PARAMETERS 

Size: 5.5 x 1 03 tons/yr (actual 
output) 

Conversion of "yellowcake" uranium concentrate into a volatile 
uranium hexafluoride compound for enrichment by the gaseous 
diffusion process; uranium hexafluoride conversion by either the 
dry hydrofluor process or the wet solvent exchange process; 
offgas treatment to minimize airborne residuals; neutralization 
and impoundment of liquid wastes. 

Annual Capacity Factor: 80% 

R ES O U R C ES U S E D  

Feed Materials 
Yellowcake (75% UlOa) 
UlOa (purified) 

Energy 
Electricity 
Natural gas 

Processing Materials 
Nitric acid 
Tributylphosphate 
Hexane 
Anhydrous ammonia 
Hydrofluoric acid 
Fluorine 

Water 
Discharged to air 
Discharged to water 
Total 

Construction Materials 
Concrete 
Steel and castings 
Copper, brass, and bronze 
Aluminum and castings 
Manganese 
Chromium 
Nickel 
Cast iron 
Pumps and drivers 
Heat exchangers 
Nonnuclear pressure vessel 

Personnel 
Construction (3 yr) 
Operation and maintenance 

Annual Energy Production: 655 x 1 0 1 2  Btu 

Efficiency: 

Lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units 

7.34 x 1 0l tons 
5.5 x 1 03 tons 

46 x 1 03 MWh 
540 x 1 06 set 

0.28 x 1 0l acre-ft 
1 .92 x 1 0l acre-ft 
2.20 x 1 03 acre-ft 

Metric Units 

6.66 x 1 0l tonnes 
5.0 x 1 03 tonnes 

46 x 1 03 MWh 
1 5  x 1 06 m3 

Not Determined 

1 
0.34 x 1 09 , 
2.38 x 1 09 I 

2.72 x 1 09 1 

Total Usage 

259 x 1 03 tons 
8.1 9 x 1 03 tons 

235 x 1 03 tonnes 
7.43 x 1 0l tonnes 

1 20  tons 
39 tons 
39 tons 
39 tons 

7 tons 
98 tons 

7 x 1 03 hp 
30 x 1 0l ftl 

220 tons 

65 acres 

200 workers 
300 workers 

I V-61  

1 1 0  tonnes 
36 tonnes 
36 tonnes 
36 tonnes 

6 tonnes 
89 tonnes 

5 x 1 06 W 
3 x 1 03 m2 
200 tonnes 

27 ha 

1 00 %  (recovery efficiency) 

20 yr 

Per 1 012  Btu 
Energy 

Produced 

1 1 .2  tons 
8.4 tons 

71 MWh 
0.83 x 106 scf 

0.42 acre-ft 
2.94 acre· ft 
3.36 acre-ft 

395 tons 
1 2.5 tons 
0.1 9  ton 
0.06 ton 
0.06 ton 
0.06 ton 
0.01 ton 
0.1 5 ton 

0.01 x 1 03 hp 
0.05 x 1 Ol ft2 

0.33 ton 

0.1 0  acre 

0.3 worker 
0.4 worker 

Remarks 



TABLE IV-16. 
STEP 3 cont . U RAN I U M  H EXAFLU O R I D E  CO NVERS I O N  

COSTS 
Reference Energy System Per 1 012 Btu Ener2Y PrOduced 

Facility 
11 978 $) 

Construction (J yr) $55.2 x 1 06  total $0.0843 x 1 06  total 
Operation and maintenance $1 6 x 1 0e/yr $0.024 x 1 0elyr 

Environmental Controls 

Fluorine scrubbers Not Determined 
RaHinate/waste ponds � OHgas filtersltraps 

E NVIRONM ENTAL R ESI DUALS 
QuantIties Released 

Reference Energy System 
Annual Levels 

Per 1 0 1 2  Btu 
English U nits Metric U nits Energy PrOduced 

Air Pollutants 

Sulfur dioxide 850 tons no tonnes 1 .J tons 
Oxides of nitrogen JOO tons 170 tonnes 0.46 ton 
Hydrocarbons 30 tons 20 tonnes 0.04 ton 
Carbon monoxide 7 tons 6 tonnes 0.01 ton 
Fluoride J.J tons J.O tonnes O.OOS ton 
Uranium 4.1 x 1 0 - 3  Ci 4.1 x 1 0  - 3 Ci 6.2 x l 0 - 6 Ci 
Radon and radon daughters Not Determined 

Water Pollutants 

Fluoride 790 tons 71 0 tonnes 1 .2 tons 
Sulfate 140 tons 1 20  tonnes 0.21 ton 
Nitrate 7 tons 6 tonnes 0.01 ton 
Chloride 7 tons 6 tannes 0.01 ton 
Sodiu m '  1 05  tons 95 tonnes 0. 1 6  ton 
Ammonium 50 tons 40 tonnes 0.07 ton 
Iron 1 .J tons 1 .2 tonnes 0.002 ton 
Radium-226 92 x 1 0 - 3  Ci 92 x 1 0  - 3  Ci 0.1 4 x 1 0  - 3 Ci f 
Thorium-230 41 x 1 0 - 3  Ci 41 x 1 0 - 3 Ci 0.063 x 1 0  - 3 Ci 
Uranium 1 .2 Ci 1 .2  Ci 1 .8 x 1 0 - 3  Ci 

Solid Wastes 

Solid chemical effluents 1 .2 x loJ tons 1 .1 x 1 03 tonnes 1 .8 tons 
(nonvolatile ash containing 
iron, calcium, magnesium, 
copper, fluoride) 

Low and intermediate level 24 Ci 24 Ci 36 x 10 - 3 Ci 
radioactive (buried) 

Thermal Discharge 

Heat discharged to air 0.54 x 1 01 2  Btu 0.57 x 1 01 5  J 0.83 )( l OS  Btu 

PRODU CTS 
Quantities Produced 

Reference Energy System 
Annual Production Per 1 01 2  Btu 

English U nits Me1ric Units Energy Produced 
Primary 
Uranium hexafluoride 5.5 x loJ tons 5.0 x loJ � 8.4 tons 

I O CCU PATIONAL SAFETY AND HEALTH 
Not Determined 

SOURCE: Techn o l o g y  C h a r a c t e r i z a t i ons Env i r onmen t a l  I n f or ma t i on 

HanObook, U . S .  D e p a r t ment o f  Ener g y ,  June 1 98 1 ', 
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Remarks 

j 

RemarkS 

1 0  CFR 20 specifies 
allowaOle ievels 

i 

1 0  CFR 20 specifies 
aliowaOIe levetS 

i 

RemarkS 
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TABLE IV-if.. 
U RA N I U M  E N R I C H M E NT GAS E O U S  D I FF U S I O N  STEP 4 .  

R E FERENCE E N ERGY SYSTEM FACI LITY OPE RATI N G  PARAMETERS 

Size: 12 x 1 03 tons/yr (enriched 
uranium·235 as uranium hexa
flUOride; tails assay 0.2 % 
uranium) 

Gaseous diffusion enrichment plant uSing porous barriers and 
compressors arrangea .n series to produce uranium hexafluoride 
enricheo to 4% uranlum·235; onslte support facilities; tails 
storage; senlingi neutralization ponds; waste burial grounds; 
feea vaponzatlon and product recovery systems; steam pla nt. 

Annual Capacity Factor: 80 % 

R ESOU RCES USED 

F eed  MaterialS 

Uranium hexafluorloe 
\unenrlchedi 

E nergy 
E tectrlClty 

� 
DISCharged to air 
Discharged to water bodies 

(at diffuSion plant) 
Discharged to water 

bodies (at power plant) 

Construction Materiais 

Concrete 
Total steei and castings 
Cappel', brass, and bronze 
Aluminum arlO castings 
Manganese 
Chromium 
tliickel 
Cast non 
Steam turbogenerators 
Pumps and drivers 
Axial compressor 
Centrifuge compressors and 

drivers 
Heat exchangers 

Land 

Personnel 

Construction (8 yrl 
Operation and maintenance 

Annual Energy Production: 2 1 90 )< 1 01 2  Btu 

Efficiency: 

Lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units Metric Units 

1 8  x 1 03 tons 1 7  x 1 03 tonnes 

28 x 1 06 MWh 28 )< 1 06 MWh 

23 x 1 03 acre-ft 29 x 1 09 I 
1 .8 x 1 0J acre-tt 22 x 1 09 1  

3.07 x 1 06 acre-tt 3.8 x 1 01 2 1 

Total Usage 

1 670 x 1 03 tons 1 51 0  x 1 03 tonnes 
723 y. 1 03 tons 656 x 1 03 tonnes 
25.6 x 1 0J tons 23.3 x 1 03 tonnes 
1 6  x 1 03 tons 1 5 x 1 03 tonnes 
3.9 x 1 03 tons 3.6 x 1 03 tonnes 
5.0 x 1 03 tons 4.6 x 1 03 tonnes 

0.90 x 1 03 tons 0.82 x 1 03 tonnes 
58.0 x 1 03 tons 52.7 x 1 03 tonnes 

520 MWe 520 MWe 
590 x 1 03 hp 44O x 1 06 W  

B300 x 1 03 hp 6200 x 1 06 W 
22 tons 20 tonnes 

7.9 x 1 06 ft2 730 x 1 03 m2 

Not Determined 

6.1 x 1 03 workers 
2.2 x 1 03 workers 
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65.4 % (recovery efficiency) 

20 yr 

Per 10 1 2  Btu 
Energy 

Produced Remarks 

8.4 tons 

1 3  )< 1 03 MWh 

1 1  acre-tt 
0.8 acre-ft 

1 .4 x 1 03 acre·ft 

760 tons 
330 tons 
1 1 .7 tons 
7.5 tons 
1 .8 tons 
2.3 tons 
0.41 ton 
26.5 tons 

0.24 MWe 
0.27 x 1 03 hp 
3.8 x 1 03 hp 

0.01 ton 

3.6 x 1 03 ft2 

2.8 workers 
1 .0 worker 



TABLE IV-j,6, 
STEP 4 c o n t . 

U RA N I U M  E N R I C H M ENT GASEO U S  D I FFU S I O N  

C OSTS 

Construction (8 yrl 
Operation and maintenance 

Environmental Controls 

Cooling towers 
liquid waste systems 
Neutralization pond 
Filters 
Fluorine scrubber 

Reference Energy System Per 1 0'2 Btu Energy Produced 

$1 1 .5 x 1 ()9 total 
$770 x 1 06/yr 

(1 978 $) 

Not Determined 1 
$5.24 x 1 06 total 
$0.35 x 1 06/yr 

ENVI RONMENTAL R ESIDUALS Quantities Released 

Reference Energy System 
Annual Levels 

Per 1 0'2 Btu 
Air Pollutants English Units Metric Units Energy Produced 
Particulates 1 1 3  x 103 tons 1 03 x 1 03 tonnes 51 .8 tons 
Sulfur dioxide 431 x 103 tons 392 x 1 03 tonnes 1 97 tons 
Oxides of nitrogen 1 1 3  x 1 0J tons 103 x 1 03 tonnes 51.8 tons 
Hydrocarbons 1 .1 x 10J tons 1 .0 x 1 03 tonnes 0.5 ton 
Carbon monoxide 2.8 x 1 oJ tons 2.6 x 1 03 tonnes 1 .3 tons 
Auoride 0.044 x 103 tons 0.04 x 1 03 tonnes 0.02 ton 
Uranium 0.1 8 Ci 0.18  Ci 83 x 1 0 - 6  Ci 
Technetium-99 0.74 Ci 0.74 Ci 0.34 x 1 0  - 3 Ci 
Ruthenium-1 06 0.01 0 Ci 0.01 0 Ci 4.6 x 1 0 - 6  Ci 

Water Pollutants 
Calcium 700 tons 600 tonnes 0.3 ton 
Chloride 900 tons 8CXl tonnes 0.4 ton 
Sodium· 900 tons 8CXl tonnes 0.4 ton 
Sulfate 700 tons 600 tonnes 0.3 ton 
Iron 44 tons 40 tonnes 0.02 ton 
Nitrate '260 tons 240 tonnes 0.12 ton 
Uranium 1 .8 Ci 1 .8 Ci 0.83 x 1 0 - 3  Ci 
Technetium-99 9.6 Ci 9.6 Ci 4.4 x 1 0 - 3  Ci 

Soijd Wastes 
Equipment components Not Determined 
Sludges t 
Thermal Discharge 
Heat discharged to water 226 x 1 0'2 Btu 238 x 10'5 J 103 x 1()9 Btu 
Heat discharged to air 68 x 10'2 Btu 72 x 1 0'5 J 31 x 1 09 Btu 
Noise Pollution 
Inillant Not Determined 
Cooling tower t 
PROD U CTS Quantities Produced 

Reference Energy System 
Annual Production 

Per 10'2 Btu 
English Units Metric Units Energy Produced 

Primary 
� uranium-235 1 2.0 x 1 0J tons 1 0.9 x 1 O� tonnes 5.49 tons 

in uranium hexafluoride 

Byproducts 
Uranium-235 in tails 22 tons 20 tonnes 0.01 ton 

OCCUPATIONAL SAFETY AND HEALTH 

Not Determined 

SOURCE: Te C h n o l o g y  Character i z a t i o n s  Env i r on me n t a l  I n f or ma t i on 

Hand b o o k ,  U . S .  Department o f  E n e r g y ,  June 19B 1 �. 
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Remarks 

Remarks 

Remarks 

Tails 02% uranium 



TABLE I V-iS STEP 5 .  F U E L  FAB R I CATI O N  PLANT 

R EFERENCE E N ERGY SYSTEM FACI LITY OPERATI N G  PA RAM ETERS 

Size: 990 tons!yr 

Annual Capacity Factor: 80% 

Annual Energy Production: 61 9 x 1 01 2  Btu 

Fuel fabrication is accomplished by chemical conversion of 
uranium hexafluoride to uranium dioxide and mechanical proc· 
essing including pellet production and fuel element fabrication 
loaded in zircalioy or stainless steel tubes, fitted with end caps, 
a nd welded. Efficiency: 1 00 0/0  ( u raniu m·235 output vs. 

uranium·235 input) 

R ESOU RCES U S E D  

Feed Materials 

Uranium-235 enriched 
in uranium hexafluoride 

Energy 

E lectricity 
Natural gas 

Processing Materials 
Aqueous ammonia 
Nitric acid (70%) 
Sodium hydroxide (50%) 
Sulfuric acid (70%) 

Water 
Discharged to water 

Construction Materials 
Concrete 

Total steel and castings 

Copper, brass, and bronze 
Aluminum and castings 
Manganese 
Chromium 
Nickel 
Cast iron 
Steam turbines 
Pumps and drivers 
Heat exchangers 

Land 

Personnel 
Construction 12-3 yrl 
Operation and maintenance 

Lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units 

3.40 x 103 tons 

44 x 10J MWh 
93 x 1 06 scf 

41 0 acre-ft 

Metric Units 

3.08 x 1 03 tonnes 

44 x 1 03 MWh 
2.6 x 1 06 m3 

Not Determined 

l 
51 0 x 1 06 I 

Total Usage 

46.2 x 1 03 - 275 x 1 03 42.0 x 1 03 - 250 x 1 03 
tons tonnes 

7.43 x 1 0J  - 27.8 x 10J 6.74 x 10J - 25.3 x 10J 
tons tonnes 

360 - 3.22 x 103 tons 330 - 2.92 x 1 03 tonnes 
1 70-885 tons 1 50-BOO tonnes 

50-130 tons 40-1 20 tonnes 
62-93 tons 56-84 tonnes 
1 2-1 8  tons 1 1  -1 7  tonnes 

300-560 tons 280-51 0 tonnes 
o - 6.2 x 10J hp 0 - 4.6 x 1 06 W 

6.2 x 10J - 25 x 103 hp 4.6 x 106 - 1 8  x 1 OS W 
0 - 1 8  x 1 03 tt2 0 - 1 .7 x 1 03 m2 

7.4 acres 3.0 ha 

400-2.1 x 1 0J workers 
990-2.1 x 1 03 workers 
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20 yr 

Per 1 012 Btu 
Energy 

Produced 

5.49 tons 

71 MWh 
0.1 5 x 1 06 sef 

0.67 acre-ft 

74.70-444.0 tons 

1 2.00-45.00 tons 

0.59-5.20 tons 
0.27-1 .43 tons 
0.08-0.21 ton 
0.1 0-0.1 5 ton 
0.02-0.03 ton 
0.49-0.90 ton 

0-1 0 hp 
10-40 hp 
0-30 ft2 

0.012 acre 

0.7-3.4 workers 
1 .6-3.4 workers 

Remarks 



TABLE IV-16. STEP 5 cont . FU EL FAB R I CATIO N  P LA NT 

COSTS 

Construction (2-3 yr) 
Operation and maintenance 

Environmental Controls 

High'efficiency particulate 
aerosol filter system 

Scrubbers and dryers 
Waste lagoons 
Sanitary waste system 

Reference Energy System Per 1 012 Btu Energy Produced 

(1 978 $) 
$155 x 1 06 - 496 x 106 total $0.250 x 1 06 - 0.801 x 1 0& total 
$1 1 1  x 1 06 - 1 61 x 1 06/yr $0.1 80 x 1 06 - 0.260 x 1 06/yr 

Not Determined 

! 
ENVIRONMENTAL R ESIDUALS 

Air Pollutants 

Sulfur dioxide 
Oxides of niuogen 
Carbon monoxide 
Uranium 

Water Pollutants 

Nitrogen as ammonia 
Nitrogen as nitrate 
Fluoride 
Uranium 
Thorium-234 

Solid Wastes 

Calcium fluoride 
Ammonia 
Fluorine 
Sulfur oxide 
Nitrate 
Uranium (buried) 

Thermal Discharge 

Heat dissipated 

PRODUCTS 

� 
Uranium (uranium dioxide) 

fuel elements 

Quantities Released 

Reference Energy System 
Annual Levels 

English Units 

681 tons 
170 tons 
6.2 tons 

5.1 x 1 0 -3 Ci 

280 tons 
681 tons 
120 tons 
0.51 Ci 
0.26 Ci 

743 tons 

5.9 Ci 

200 x 1 09 Btu 

Metric Units 

618 tonmn 
160 tonnes 
5.6 tonnes 

5.1 x 1 0 -3  Ci 

260 tonnes 
618 tonnes 
1 10 tonnes 

0.51 Ci 
0.26 Ci 

674 tonnes 
Not Determined 

l 
5.9 Ci 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units Metric Units 

990 tons 900 tonnes 

I OCCUPATIONAL SAFE"IY ANO H EALTH 

Not Determined 

Per 10 12  Btu 
Energy Produced 

1 .1 0  tons 
0.28 ton 
0.01 ton 

8.3 x 1 0 - 6  Ci 

0.46 ton 
1 .1 0  tons 
0.1 9  ton 

0.83 x 1 0 - 3  Ci 
0.42 x 1 0 -3 Ci 

1 .20 tons 

9.6 x 1 0 - 3  Ci 

0.4 x 109 Btu 

Per 1012 Btu 
Energy Produced 

1 .6 tons 

SOURCE: Techno l o g y  Character i z a t i o ns Env i r onmen t a l  I n f ormat i o n  

Han d b o o k .  U . S .  Dep a r tment o f  Energy. June 1981 �. 
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Remarks 

Remarks 

Remarks 



TABLE IV-16. B O I LI N G  WATER REACTO R N U CLEAR POWER P LANT 
STEP B .  

REFERENCE EN ERGY SYSTEM 

The General Electric Company's standardized BWRl6 reactor 
with the Mark I I I  containment design. Natural dralt cooling 
towers. 

FACILITY OPERATI NG PARAMETERS 

Size: 

Annual Capacity Factor: 

1000 MWe 

70% 
Annual Energy Production: 21 x 1012 Btu 

R ESOU RCES USED 

Feed Materials 
Uranium fuel (3.0% uranium-235 

enriched) 

Processing Materials 

Water 
Make-up water for cooting 

towers and miscellaneous 
plant services 

Construction Materials 
Concrete 
Reinforcing steel 
Structural steel 

Site land requirements 
Transmission route 
Disrupted land surface (site) 
Committed land 

Personnel 
Construction (9 yr) 

Operation and maintenance 

Efficiency: 33% 
Lifetime: 30 yr 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units Metric Units 

34 tons 31 tonnes 

25 x 10J acre-It 30 x 1 ei'  I 

Total Usage 

4.5 x 1 0&  ttl 
1 7 x 10J tons 

8.7 x 1 0J  tons 

1 1 00  ± 900 acres 
1800 ± 2200 acres 

350 ± 610 acres 
1 30  ± 100 acres 

1 30  x 1 0J  ml 
1 5 x 1 0J  tonnes 

7.9 x 10J tonnes 

450 ± 360 ha 
730 ± 890 ha 
140 ± 250 ha 

53 ± 4O ha 

480 workers 

Not Determined 

Per 1 012 Btu 
Energy 

Produced 

1 .6 tons 

1 .2 x 10J acre-It 

210 x 10J ttl 
810 tons 
420 tons 

Per 1 012 Btu 
Energy Capacity 

21 ± 17 acres 
34 ± 42 acres 

6.7 ± 3.0 acres 
2.5 ± 1 .9 acres 

22.8 workers 

-For two 1250-MWe units with cooling towers. 

COSTS 

Facility 

Construction 19 yr) (with interest 
during construction) 

Operation and maintenance 

Environmental Controls 

Reference Energy System 

$1 .0 x ,rJI total 
$77 x 10&/yr 

Per 1 012 Btu Energy Produced 

(1981 $) 

$48 x , 0& total 
$0.81 x 10&/yr 

Not Determined 
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Remarks 

One-fourth of core 
annually 

9.5 x 10& man-hour 
for craft labor; 
average work force 
of 3000 

Remarks 



TABLE IV-16. 
B O I LI N G  WATER REACTO R N U C LEAR POWER PLANT STEP 8 cent . 

ENVIRONMENTAL RESIDUALS 
Quantities Released 

Reference Energy System 
Annual Levels Per 1012 Btu 

English Units Metric Units Energy Produced Remarks 

Air Pollutants 
Gaseous radioactive eHluents 

• Noble gases 1 1 .3 x 10'1 Ci 1 1 .3 x 10'1 Ci 540 Ci 
• Tritium 1 10  Ci 1 1 0  Ci 5.2 Ci 
• Carbon-14 6.8 Ci 6.8 Ci 0.32 Ci 
• lodine-131 (elemental! 64 x 10 - ]  Ci 64 x 10-]  Ci 3.0 x 10 - ]  Ci 
• Iodin&-131 (nonelemental! 140 x 10 - ]  Ci 140 x 10- ]  Ci 6.6 x 10-]  Ci 

Combustion emissions 
• Sulfur oxides 20 tons 18 ton085 0.95 ton 
• Carbon monoxide 98 tons 89 tonnes 4.7 tons 
• Nitrogen oxides 70 tons 53 ton085 3.3 tons 

Water Pollutants 
Liquid radioactive eHluents 

• Tritium 14 Ci 14 Ci 0.67 Ci 
• Activation and fission 

pr.oducts 0.1 Ci 0.1 Ci 5 x lO- ] Ci 
Dissolved solids 

• Sulfates 2J tons 21 tonnes 1 .1 tons 
• Chlorinl! 0.9 ton 0.8 tonne 0.04 ton 
• Sodium 1 1  tons 10 tonnes 0.53 ton 
• Other 5.8 tons 5.3 tonnes 0.28 ton 

Solid Wastes 
Low-level solid radioactive 

wastes 
• Wet material embedded in 

concrete 1 9  x 10'1 ttl 530 ml  900 ttl 
• Dry material in drums 3.3 x 10'1 ttl 94 ml  160 ttl 

Water filtration waste products 
• Aluminum hydroxide 1 0  tons 9.1 tonnes 0.48 ton 
• Settled solids 8 tons 7.3 tonnes 0.38 ton 

Thermal Discharge 
Heat dissipated 61 x 1012 Btu 64 x 1015 J 2.9 x 1012 Btu 

Noise Pollution Negligible 

PRODUCTS Quantities Produced 
Reference Energy System 

Annual Production Per 1012 Btu 
English Units Metric Units Energy Produced Remarks 

� 
Electric power 6.13 x 109 kWh 6.13 x 109 kWh 2.93 x loB kWh 

Byproducts 
Not Determined 

RecoverableslRecyclables 
Spent nuclear fuel containing 

• Uranium-2J5 nuclear fuel 
- Maa 616 1b 280 kg 29.3 Ib 
- Energy equivalent 4.3 x 109 kWh 4.3 x 109 kWh 0.21 x 109 kWh 

(14.7 x 1021 Btu) (15.5 x 1024 J) (0.7 x 1021 Btu) 
• FISSile plutonium nuclear 

fuel 
- Mass J96 lb 780 kg 18.8 1b 
- Energy . 'iuivalent 3.4 x 109 kWh 3.4 x 109 kWh 1 .6 x loB kWh = 

(10.5 x 1021 Btu) (1 1 .1 x 1024 J) 0.5 x 1021 Btu 
10.5 x 1021 Btu) 

• Isotopes for medical and 
industrial applications Not Determined 

( Continued on next page) 
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TABLE IV-16. 
B O I LI N G  WAT E R  REACTOR N U CLEAR POW E R  P LANT 

STEP 6 cont . 

OCCU PATI O N AL SAFETY AND HEALTH 

Deaths 

Injuries 

Number 
Total lost days 

Occupational Radiation Exposure 

Reference Energy System 
Annual 

0.0 

0.51 -3.0 
1 4-91 

, . 1 x 103 man-rems 

Per 1 012 Btu Energy Produced 

0.0 

0.02-0. 1 4  
0.67-4.33 

53 man·rems 

SOURCE: Techno l ogy Charact e r i z a t i ons Env i ronmenta l I n f ormat i o n  
Handbook. U . S .  Department o f  Energy, June iSS i e. 

Remarks 

Average collective dose 



S u rface mi n i ng of u rani um ( Tabl e I V- 1 6 ,  Step 1 )  has a number of 
adverse effects on the envi ronment ;  however ,  mi n i ng  impacts are rel ati vely 
mi n i ma l . The  mi n i ng necessary to supply a 1 , 000 MW nuc l ear  p l ant di stu rbs 
56 . 4 acres per year. Ai r res i dual s ori gi nate from the di esel powered 
equi pment used  i n  mi n i ng and from wi nd  eros i on ,  a l though dust s uppress i on 
practi ces , rec l amati on , and revegetati on of mi ned areas can  reduce the 
part i cul ates generate d  by wi nd  e ros i on .  Water pol l uti on occurs from suspended  
sol i ds produced by runoff from p i l es of overburden and the  m i ne d  s u rfaces . 
Ra di ati on hazards are not a probl em i n  the l ow grade open-p i t  mi nes l ocated i n  
the Un i te d  States .  The resi dual s from transportati on a re negl i gi bl e .  There 
i s  a ri sk from m i n i ng  acci dents . 

At the mi ne s i te ,  the mi l l i ng operati on ( Tabl e I V- 1 6 ,  Step 2 )  
extracts urani um from the ore and concentrates i t ,  us i ng c hemi cal  and 
mechani c al processes , i nto a s emi -refi ned product ca l l ed ·Ye1 1 0wcake . u  These 
processes produce fumes , vapors , and dusts of a c hemi ca l  and radi ol ogi ca l  
natu re . The  proces ses use  water and can  affect the quanti ty and qual i ty of  
water suppl i es ,  parti cu l arly grou nd  wate r. Heat from the processes must be 
di s s i pated  i nto the envi ronment.  Probl ems of radi ol ogica l  waste di sposal  
( tai l i ng s ) exi st and there is  ri sk  from acci dents . 

Whi l e  a l most a l l of the current U . S .  producti on of urani um c omes 
from open-p i t m i ni ng ,  more than hal f of the i denti fi ed  resource  i s  l oc ated at 
depths acces s i b l e only by underground mi n i ng .  The l ong-term trend i s  expected 
to be towards unde rground mi n i ng  at h i gher extracti on c osts . Another 
extracti on process  for underground mi n i ng  i s  "i n s i tu l each i ng , "  a l so  at 
h i gher cost than open-pi t mi n i ng .  

The convers i on process ( Tabl e I V- 1 6 ,  Step 3 )  takes the 
yel l owcake and converts i t  to a vol ati l e  urani um hexafl uori de . Thi s resul ts 
i n  chemica l  emi ss i ons and wastes , some of w h i c h  are radi ol ogi cal  i n  nature . 
Radi ol ogi c a l  s l udge has to be hel d for reprocess i ng or buri a l . There a re 
probl ems wi th heat di ss i pati on , and water avai l ab i l i ty and contami nati on . 
There al so  i s  ri sk of acc i dents . Al l convers i on i n  the U . S .  occurs at s i tes  
i n  e i ther Okl ahoma or I l l i noi s .  

Ga seous di ffusi on enri c hment  ( Tabl e I V-1 6 ,  Step 4 )  i s  
accompl i shed by passi ng  the vol ati l e  urani um hexafl uori de c ompound through  a 
process  resul ti ng i n  an  enri c hed  p roduct.  For thi s process  a i r  pol l utants are 
associ ated wi th the emi s s i ons  from coal  fi red el ectri c i ty generati on used for 
process power ;  especi al l y  parti cul ates , NOx and S02. There are al so  a i r 
pol l utants assoc i ated wi th the enri c hment proces s i tsel f .  There are probl ems 
wi th heat di ss i pati on , water avai l ab i l i ty ,  waste storage and di sposal , 
radi ol ogi c a l  materi al s ,  and ri sk of acci dent .  Al l  enri c hment i n  the U . S .  i s  
done by Depa rtment o f  Ene rgy contractors i n  Tennessee , Kentucky ,  o r  Ohi o .  

Fuel  fabri cati on ( Tabl e I V-1 6 ,  Step 5 )  i s  accompl i s hed  by 
c hemi ca l l y c onverti n g  the enri c hed  urani um hexafl uori de to a deri vati ve and 
then mechan i cal l y  processi ng i t , i nc l udi ng  pel l et and fuel e l ement 
producti on .  The fuel components are l oaded i nto stai n l ess steel tubes , fi tted 
w i th end caps and wel ded .  Ai r emi s s i ons resul t from the c oal  fi red generati on  
of  process power and the  fabri c ati on process i tsel f .  There are probl ems wi th 
heat di ssi pati on , di sposal of radi oacti ve waste , and ri sk of acci dent.  Fuel 
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fabri cati on for the Troj an  nuc l ear power pl ant , l ocated j ust  north of  
Portl and , Oregon , i s  done i n  Connecti cut.  Fabri cati on for Supply System 
Pl ants 1 and  2 wi l l  probab l y  be done i n  Was h i ngton . 

There a re two types of l i g ht water reacto rs ,  the boi l i ng water 
reactor ( Tabl e I V-1 6 ,  Step 6 ) and the press u ri zed-water reactor.  The 
envi ronmental effects of the two types of reactors a re s imi l ar.  There a re 
a i rborne c hemi cal  effl uents from the cool i ng towers and gaseous radi oacti ve 
rel eases from the power faci l i ti es . There are l i qu i d c hemica l  effl uents , some 
of whi c h  a re radi oacti ve.  Consi derabl e water i s  used.  The spent fuel i s  
presently  stored at the reactor s i te .  Provi s i ons must b e  made for permanent 
spent fuel di sposal , decontami nati on and decommi s s i oni ng at the end of the 
30 year expected l i fe of the faci l i ty .  There i s  al so ri sk o f  acci dent.  

5 .  Coal System 

Tabl e I V- 1 7 c onta i ns i nformati on on the maj or pol l utants 
associ ated wi th a 500 MW conventi onal coal boi l er .  Thi s tab l e p resents 
i nformati on on envi ronmenta l  i mpacts on a system basi s ,  traci ng  the process 
from mi ni ng of ore through the generati on of el ectri c i ty .  The materi al  i s  
presented  i n  separate steps because of the compl exi ty of the i nformati on 
i nvol ved .  The res ources used , res i dual s and pro ducts are presented per 
tri l l i on Btu ' s  of energy produced.  As was the case for nucl ear systems , thi s 
a l l ows cross compari sons between energy system tabl es . 

The ann ual  energy producti on of a representati ve 500 MW coal 
system i s  assumed to be  1 0 . 8  tri l l i on Btu/yea r ,  g i ven a 70 percent capaci ty 
factor and a 3 . 5  percent transmi ss i on l oss  factor.  Therefore , the i nd i vi dual  
effects , such as a i r pol l utants , can  be mul t i pl i ed by 1 0 . 8  to determi ne the 
cumul ati ve i mpact of a 500 MW coal  system . The fol l owi ng di scus s i on 
s ummari zes by step the data presented i n  the tabl e on the envi ronmental 
i mp acts of coal energy systems from mi n i ng to el ectri c i ty generati on . 

Fol l owi ng through the s i mi l ar system analys i s  for coal fi red 
generati on , a typ ica l  area stri p mi ne ( Tab l e I V-1 7 ,  Step 1 )  for western coal 
( Wyomi ng and Montana ) operates by segregati ng  the topsoi l for s ubsequent 
recl amati on purposes and , after b l asti ng , the overburden ( averagi ng 7U feet ) 
i s  removed i n  l ong  paral l el cuts . The newl y exposed and b l asted coa l seam 
( averagi ng  25-30 feet )  i s  remove d.  Wi th the excepti on of the topsoi l ,  
overburden from each cut  i s  pl aced over the previ ous cut .  Coa l  i s  l oaded i nto 
trucks for transportati on to a coal cl ean i n g  area . Rec l amati on cons i sts of 
gradi ng the soi l , repl aci ng  the topsoi l and i n i ti ati ng revegetati on . Aqu i fers 
i n  mi ned areas may be permanently d i srupted .  Mi n i n g cou l d di s pl ace exi sti ng 
l and uses such  as agri c u l ture and grazi n g ,  al though s i mi l ar use can be made of 
recl ai med a rea s ,  s i nce mi n i ng compan i es a re requ i red to recl a i m  mi ned l ands by 
approxi mati ng the ori gi nal topogra phy and pl anti ng  sui tabl e vegetati on . 
Ne verthel es s ,  the l ands are i rretr i evabl y  al tered and the rec l amati on may not 
ful ly  restore the ori g i nal  pro ducti vi ty of the l and .  Openi ng new mi nes and 
expan di ng exi sti ng  ones can  resu l t i n  s i gn i fi cant i n fl ux of new popul ati on 
i nto remote areas and can  have s i gni fi cant soci al  and economi c i mpact .  
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TABLE I V- 17. STEP 
L S U R FACE COAL M I N I N G - W ESTE R N  

R E F E R E N C E  ENERGY SYSTEM FA CI LITY O P ERATI N G  PARA M ETERS 

The reference energy system consists of a surface mining 
operation in the Western U nited States. The mine is utilizing 
area strip mining techniques and configurations to remove coal 
from a 25- to 3D-ft-thick seam, with a removal efficiency of 89 %  
based on total coal in place. The c oa l  i s  assumed to have 21 .5% 
moisture, 34 to 35% volatile maner, 39.6% fixed carbon, 4.4% 
ash, and 0.4% sulfur by weight. Major equipment involved in 
the mining operation includes draglines, coal shovels, bul� 
dozers, front-end loaders, scrapers, and trucks. 

Size: 6 x 1 et tons/yr 

R ESO U R CES USED 

Feed Materials 

Raw coal in place 

Energy 

Fuel 
Electricity 

� 
Consumption 

� 
Fixed 
Incremental 

Person'lel 

Construction 
Operation and maintenance 

COSTS 

Facility 

C onstruction 
Operation and maintenance 

Environmental Controls 

Annual Capacity Factor: Not determined 

Annual Energy Production: 1 1 0 x 1 0' 2  Btu (equivalent) 

Efficiency: 89 %  

Lifetime: 30 yr 

Quantities Used 

Reference Energy System 
Annual Usage Per 1 0'2  Btu 

Energy 
Produced English Units 

880 x , 09  Btu 
' 2  x , et  kWh 

300 acr&-ft 

40 acres 
200 acres 

Metric Units 

930 x , 012 J 
' 2  x let kWh 

Total Usage 

380 workers 
l80 workers 

400 x , et  I 

20 ha  
SO ha  

8 x lOS Btu 
0." x , et kWh 

3 acre-ft 

0.4 acre 
' .8 acres 

3.5 workers 
3.5 workers 

Reference Energy System Per , 0'2  Btu Energy Produced 

$1 70 x , et  total 
$3' x ,ettY' 

11 9n $) 
$1 .55 x , et total 

$0.28 x let/yr 

Not Determined 
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Assumed to be 
JO.yr or more 
supply 

Remarks 



TABLE I V-1 7 .  

STEP :!. cont . S U R FACE COAL M I N I N G  - WESTER N  

ENVI R O N M E NTAL R ESID UALS 

Air Pollutants 

Particulates 
Sulfur dioxide 
Ox ides of nitrogen 
Hydrocarbons 
Carbon monoxide 

Water Pollutants 

Tota: dissolved solids 
• Iron 
• Manganese 
• Aluminum 
• Zinc 
• Nickel 

Total suspended solids 
• Iron 

Ammonia 
Sulfate 

Thermal Discharge 

Noise Pollution 

• Regulatory compliance level. 

P R O D U CTS 

Primary 

Run-of·mine coal 

Quantities Released 

Reference Energy System 
Annual Levels 

English Units 

9 tons 
22 tons 

220 tons 
. 22  tons 
1 30 tons 

2.63 x 1 0J  tons 
0.6 ton 
2.2 tons 
0.7 ton 
0.6 ton 

0.1 1 ton 
250 tons 
2.2 tons 
22 tons 

3.60 x 1 0J  tons 

Metric Units 

8 tonnes 
20 tonnes 

200 tonnes 
20 tonnes 

1 20 tonnes 

2.39 x 1 0J  tonnes 
0.5 tonne 
2.0 tonnes 
0.6 tonne 
0.5 tonne 

0.1 0  tonne 
230 tonnes 
2.0 tonnes 
20 tonnes 

3.27 x 1 0J  tonnes 

Not Determined 

Not Determined 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units Metric Units 

6.00 x 1 r:f' tons 5.45 x 1 r:f' tonnes 

OCCU PATI O NA L  SAFETY A N D  HEALTH 

Not Determined 

Per 1 012  Btu 
Energy Produced 

0.08 ton 
0.2 ton 
2.0 tons 
0.2 ton 
1 .2 tons 

23.9 tons 
0.005 ton 

0.02 ton 
0.006 ton 
0.005 ton 
0.001 ton 

2.3 tons 
0.02 ton 

0.2 ton 
32.7 tons 

Per 1 012 Btu 
Energy Produced 

54.5 x ,oJ tons 

SOURCE: Techno l ogy Character i z at i ons Env i ronmen t a l  I n f orma t i on 

Handbook. U . S .  Department o f  Energy. June i 98 :!' �. 
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Remarks 

75 I'g / m3 annual " 
80 I'g / m3 annual" 

1 00 I'g / m3 annual"  

l O x 1 0J  1'91 m3 annual" 

250 mgll" 
0.3 mgl l "  

0.050 mgll" 

5 mg l l "  
0.046 mgW 

0.02 mgW 
250 mg "" 

Remarks 



TABLE IV- 17. STEP 2 .  COAL B E N E FI C IATI O N  

R E FEREN CE E N ERGY SYSTEM FA C I LITY O PE RATI N G  PA RAMETERS 

The system is comprised of a number of wet circuit coal 
beneficiation devices including crushers, scalping screens, 
rotary breaker, vibrating screens, jigs, thickeners, concentrating 
tables, flotation circuits, and thermal drying. These devices are 
designed to remove unwanted components from the raw coal, 
such as ash to improve the energy content or sulfur to reduce 
the sulfur oxide emissions. The resultant cleaned coal can then 
be utilized in a manner essentially identical to other unprocessed 
coal that has not undergone this degree of beneficiation. 

Size: 2.857 x 1 06 tons/yr 

R ES O U R CES U SED 

Feed Materials 

Coal (rUn-Qf-mine) 

Energy 

Electricity 
Oil 

Processing Materials 

Water 

Consumptive uses 

Construction Materials 

land 

Personnel 

Construction (1 yr) 
Operation and maintenance 

COSTS 

Facility 

Construction '1 yr) 
Operation and maintenance 

Environmental Controls 

Annual Capacity Factor: 83% (based on 230 days/yr 
of operation) 

Annual Energy Production: 55.0 " 1 012  Btu 

Efficiency: 

Lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units 

2.86 x 1 06 tons 

1 1  x 1 06 kWh 
32 x 1 0S Btu 

200 acre-ft 

Metric Units 

2.59 x 1 06 tonnes 

1 1  x 1 06 kWh 
34 x 1 0'2 J 

Not Determined 

250 x 1 06 1 

Total Usage 

240 acres 

Not Determined 

440 workers 
82 workers 

96 ha  

87. 5 %  

20 yr  

Per 1 01 2 Btu 
Energy 

Produced 

51 .945 x 1 03 tons 

0.20 x 1 06 kWh 
0.59 x 1 09 Btu 

3.7 acre-ft 

4.3 acres 

8.1 workers 
1 .5 workers 

Reference Energy System Per 1 0'2 Btu Energy Produced 

$24 x 1 06 total 
$18 x 1 OS/yr 

11 976 $) 

Not Determined 
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$0.43 x 1 06 total 
$0.32 x 1 OS/yr 

Remarks 

Remarks 



TABLE IV-lh STEP 2 cont . COAL B E N EF I C IATI O N  

ENVIRONMENTAL R ESIDUALS 

Air Pollutants 

Particulates 
Sulfur dioxide 
Oxides of nitrogen 
Hydrocarbons 
Carbon monoxide 

Water Pollutants 

Total dissolved solids 
• Iron 
• Manganese 
• Aluminum 
• Zinc 
• Nickel 

Total suspended solids 
• Iron 

AmmOnia 
Sulfates 

Solid Wastes 

C ourse cleaning 
Primary cleaning 
Froth flotation 
Breaking and sizing 
Total 

Thermal Discharge 

Noise Pollution 

May affect workers but not 
nearby receptors 

PRODUCTS 

Primary 
Coal (cleaned) 

Recoverablesl Recyclables 

Quantities Released 

Reference Energy System 
Annual Levels 

English Units 

50 tons 
0.3 ton 
33 tons 
1 1  tons 
1 1  tons 

1 .82 x 1 03 tons 
0.4 ton 

1 .6 tons 
2.2 tons 
0.3 ton 

0.1 6 ton 
33 tons 
3.3 tons 
3.0 tons 
990 tons 

0.1 1 x 1 03 tons 
559 x 1 03 tons 
290 x 1 03 tons 
0. " x 1 03 tons 
849 x 1 0J tons 

Metric Units 

40 tonnes 
0.2 tonne 
30 tonnes 
10 tonnes 
1 0  tonnes 

1 .65 x 1 03 tonnes 
0.3 tonne 

1 .5 tonnes 
2.0 tonnes 
0.2 tonne 

0.1 5 tonne 
30 tonnes 
3.0 tonnes 
2.0 tonnes 
900 tonnes 

0.1 x 1 03 tonnes 
508 x 1 03 tonnes 

260 x 1 03 tonnes 
0.1 x 1 03 tonnes 
768 x 1 03 tonnes 

Not Determined 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units Metric Units 

2.00 x 1 06 tons 1 .BlZ x 1 06 tonnes 

N ot Determined 

OCCU PATI ONAL SAFETY AND H EALTH 

Not Determined 

Per 1 012 Btu 
Energy Produced 

0.9 ton 
0.005 ton 

0.6 ton 
0.2 ton 
02 ton 

33 tons 
0.007 ton 
0.03 ton 
0.4 ton 

0.005 ton 
0.003 ton 

0.6 ton 
0.06 ton 
0.05 ton 

1 8.0 tons 

0.002 x 1 03 tons 
1 0.1 6 x 1 03 tons 

5.3 x 1 03 tons 
0.002 x 1 03 tons 

1 5.5 x 1 03 tons 

Per 1 0 1 2  Btu 
Energy Produced 

36.4 x 1 03 tons 

SOURCE: Techno logy Characterizati ons Env ironmental Informat ion 
Handbook. U . S .  Department o f  Energy. June 19B1 �. 
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TABLE IV-11 . STEP 3 .  WESTER N  COA L U N IT TRA I N 

R E F E R E N C E  E N ERGY SYSTEM FA CI LITY O P E RATI N G  PA RAMETERS 

Size: 1 00  cars, 1 00  tons per car, 
1 0  x 1 03 tons per train 

Typical western unit train systems are comprised of 100 cars 
each holding 1 00  tons and four diesel locomotives of 3000 hp 
each. The train operates between two fixed locations on a dedi
cated basis. This example assumes a train traveling 700 mi 
one way and making 90 trips per year. Ten spare cars are 
reserved for each train system. 

Annual Capacity Factor: Not determined 

RESOU RCES U S E D  

Feed Materials 

Coal transported 

Energy 

Diesel 

Construction Materials 

Aluminum 
Brass and bronze casting 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Steel 

Land 

Land value has been excluded 

Annual Energy Production: 1 7.01 x 1 01 2  Btu (coal 
transported) 

Efficiency: 

Lifetime: 

Ouantities Used 

Reference Energy System 
Annual Usage 

English Units Metric Units 

900 x 1cfl tons 81 7 x 1cfl tonnes 

221 x 1 (jI Btu 233 x 1 012 J 

Total Usage 

43.2 tons 
1 7.4 tons 

2.2 tons 
59.7 tons 

30.6 tons 
0.51 ton 

4.27 x 1 cfl tons 

39.2 tonnes 
1 5.8 tonnes 
2.0 tonnes 

54.2 tonnes 
Not Determined 

27.8 tonnes 
0.46 tonne 

3.88 x 1 cfl tonnes 

99.69% based on 

energy delivered 
energy loaded .,. energy expended 

30 yr 

Per 1 012 Btu 
Energy 

Produced 

52.9 x 1 cfl tons 

1 3.0 x 1 (jI Btu 

2.54 tons 
1 .02 tons 
0.1 3  ton 
3.51 tons 

1 .80 tons 
0.03 ton 
251 tons 

Remarks 

as it cannot be exclusively 
associated with coal transportation 

Personnel 

Construction 
Operation and maintenance 

COSTS 

Facility 

Construction 
Operation and maintenance 

Not Determined 
1 20 workers 7.02 workers 

Reference Energy System Per 1 0'2 Btu Energy Produced 

(1 978 $) 
$7.70 x 1 0&  total 

$6.87 x 1 0&Iyr 
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$0.454 x 1 0&  total 
$0.403 x 1 0&/yr 

Remarks 



TABLE IV- i7. STEP 3 cont . W ESTE R N  C OA L  U N IT TRA I N  

ENVI R O N M ENTAL R ESID UALS 

Air Pollutants 

Particu lates 
Sulfur dioxide 
Oxides of nitrogen 
Hydrocarbons 
Carbon monoxide 
Aldehydes 

Noise Pollution" 

In-cab noise level 
1 00 ft from moving train 
1 000 ft from moving train 
Whistle noise at 1 000 ft 

Quantities Released 

Reference Energy System 
Annual Levels 

English U nits 

2.38 x 1 oJ tons 
90 tons 
75 tons 
61 tons 
78 tons 
1 4  tons 

Metric U nits 

2.1 6  x 1 0J  tonnes 
80 tonnes 
68 tonnes 
56 tonnes 
71 tonnes 
1 2  tonnes 

� 1 1 2  dBA 
- 95 dBA 
- 75 daA 
5 85 dBA 

" Noise cannot be expressd in terms of energy produced. 

PROD U CTS 

Primary 

Coal transported 

Quantities Produced 

Reference Energy System 
Annual Production 

English Units Metric Units 

900 x 10J tons 817  x 1 0J  tonnes 

OCCU PATIONAL SAFETY A N D  H EALTH 

Not Determined 

Per 1 0'2 Stu 
Energy Produced 

1 40 tons 
5.0 tons 
4.4 tons 
3.6 tons 
4.6 tons 
0.8 ton 

Per 1 0'2 Btu 
Energy Produced 

52.9 x 10J tons 

SOURCE: Techn o l ogy Character i z a t i ons Env i ronmenta l I n f ormat i on 
Handbook. U . S . Department o f  Energy. June 198 1 ,. 
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Federal design levels: 
55 dBA - residence 
75 dBA - open land 

Remarks 



TABLE IV-i7. 
STEP 4 _  COAL-FI R E D  POW E R  P LA N T  - W ESTE R N  COAL 

R EF E R E N C E  E N ERGY SYSTEM FA CI LITY OPERATI N G  PARAMETERS 

Size: 

Annual Capacity Factor: 

500 MWe 

80% 

The system is composed of a conventional steam electric 
power plant using typical western low-sulfur subbitu minous coal 
supplied by a unit train operation. No cogeneration is included. 
Environmental control systems include electrostatic precipi
tators for particulate control. wet limeilimestone scrubbers for 
sulfur dioxide control, onsite solid waste disposal, and onsite 
water treatment for water recirculation to eliminate liquid dis
charges. The plant is assumed to be subject to current regula
tions. 

Annual Energy Production: 1 2  x 1 0'2  Btu 

R ES O U R C ES USED 

Feed Materials 

R un<>f-mine subbituminous 
coal 

Processing Materials 

Limestone to sulfur dioxide 
scrubber 

Fly ash (sludge fixing) 

Water 

Water consumed (generating 
plant) 

Construction Materials 

Land 

Plant and solid waste disposal 
(ash and scrubber sludge) 

Personnel 

Construction 
Operation and maintenance 

COSTS 

� 
Construction 
Operation and maintenance 

Envwonmen�I Contros 

Efficiency: 

Lifetime: 

Quantities Used 

Reference Energy System 
Annual Usage 

English Units Metric Units 

1 .92 x 1 06 tonnes 

32 x 1 03 tons 29 x 1 03 tonnes 

1 00 x 1 0J tons 92 x 1 03 tonnes 

4.9 x 1 03 acre-ft 6.1 x 1 09 I 

Total Usage 

1 56  acres 

Not Determined 

63.1 ha 

Not Determined 
1 55 workers 

35% 

30 yr 

Per 1 0'2 Btu 
Energy 

Produced 

0.1 8 x 1 06 tons 

2.7 x 1 03 tons 

8.4 x 1 03 tons 

0.4 1  x 1 03 acre-ft 

1 2.9 acres 

1 3.0 workers 

Reference Energy System Per 1 0'2 Btu Energy Produced 

Not Determined 

+ 
Not Determined 
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Remarks 

Low-sulfur coal 
(0.63% sulfur) 

Additional land 
required for water 
and coal storage 
and buffer zone 

Remarks 



TABLE IV-27, COAL-FI R E D  POWER P LANT - WESTER N  COAL 
STEP 4 cont . 

ENVIRON MENTAL RESI DUALS 
Quantities Released 

Reference Energy System 
Annual Levels 

Per 1 0' 2  Btu 
English Units Metric Units Energy Produced 

Air Pollutants 
Fugitive coal dust (unit train 52 x 1 03 tons 4.7 x 1 03 tonnes 0.43 x 1 03 tons 

operation) 
Sulfur dioxide 7.1 5 x 1 03 tons 6.49 x 1 03 tonnes 0.60 x 1 03 tons 
Oxides of nitrogen 1 0.2 x 1 03 tons 9.26 x 1 03 tonnes 0.B5 x 1 03 tons 
Total suspended particulates 0.525 x 1 03 tons 0.48 x 1 03 tonnes 0.04 x 1 03 tons 
Nonmethane hydrocarbons 0.32 x 1 03 tons 0.29 x 1 03 tonnes 0.03 x 1 03 tons 
Carbon monoxide 1 .05 x 1 03 tons 0.95 x 1 03 tonnes 0.09 x 1 03 tons 
Carbon dioxide 3.7 x 1 06 tons 3.4 x 1 06 tonnes 0.31 x 1 06 tons 
Arsenic 1 28 Ib 58.1 kg 1 0.7 1b 
Beryllium Not Determined 
Cadmium 1 1 .7 1b 5.3 kg 0.9B lb 
Manganese 0.6 Ib 0.3 kg 0.05 1b 
Lead 32.1 Ib 1 4.6 kg 2.68 lb 
Selenium 2.0 1b 0.9 kg 0.1 7 1b 
Uranium 71 B lb 326 kg 59.B lb 
Zinc 286 Ib 1 30  kg 23.8 1b 
Radium-226 1 .4 x 1 0 - 3 Ci 1 .4 x 1 0  - 3  Ci 0.1 2 x 1 O - 3 Ci 

Solid Wastes 
Coal preparation (at mine) 21 0 x 1 03 tons 1 90  x 1 03 tonnes 1 7.5 x 1 03 tons 
Boiler bottom ash (dry) 34 x 1 03 tons 31 x 1 03 tonnes 2.8 x 1 03 tons 
Boiler fly ash (dry) 1 01 x 1 03 tons 91 .7 x 1 03 tonnes 8.4 x 1 03 tons 
Sulfur dioxide scrubber 43 x  1 03 tons 39 x 1 03 tonnes 3.6 x 1 03 tons 

sludge (dry) 
Total solid waste to onsite 1 n  x 1 03 tons 1 61 x 1 03 tonnes 1 4.8 x 1 03 tons 

disposal 

Thermal D ischarge 
Not Determined 

• Regulatory compliance level. 

PROD U CTS 
Quantities ProdUCed 

Reference Energy System 
Annual Production 

Per 1 0' 2  Btu 
English Units Metric Units Energy Produced 

Primary 
Electric ity 12 x 1 0' 2  Btu 1 3  x 1 0'5 J 1 .0 x 1 0'2 Btu 

Byproducts 

Fly ash (for sale) 34 x 103 tons 31 x 1 03 tonnes 2.9 x 1 03 tons 

RecoverablesiRecyclables 
Water to recycle Not Determined 

O CCU PATIONAL SAFETY AND HEALTH 

Reference Energy System 
Annual Per 1 0 '2 Btu Energy Produced 

Deaths 
Power plant 0-0.1 1 0-9.5 x 1 0 - 3  

� 
Power pillnt 1 .9-2.3 0.16-0.1 9 

SOURCE: Technology Character izati ons Env ironmental Inf ormat ion 
HandbooK. U . S .  Department o f  Energy. June 19B 1 �. 
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Remarks 

0.42 Ibt1 06 Btu· 
0.6 Ibt1 06 B tu ·  

0.03 Ibt106 Btu · 

Remarks 

Remarks 



Ai r resi dual s ori gi nate from the di esel powered equ i pment used 
to di g and haul coal and overburden , and from dust due to wi nd eros i on and 
vehi cul ar  operati on . Recl amati on and  revegetati on of mi ned a reas and dust 
suppress i on practi ces can reduce the parti cul a tes generated by wi nd eros i on .  
Water  pol l uti on occu rs from suspended sol i ds produced by runoff from pi l es of 
overb urden , but under c ontrol l ed condi ti ons coal p i l e  dra i nage and runoff are 
col l ected and treated pri or to di scharge to reduce sus pended s ol i ds to a 
concentrati on of 30  parts per mi l l i on ( ppm ) and obta i n  a zero aci d  content.  
There are acci dent ri sks  assoc i a ted wi th s u rface mi n i ng , a l though the r i sk i s  
not a s  severe a s  that assoc i ated wi th underground m i n i ng . 

Coal benefi c i ati on ( Tabl e I V-1 7 ,  Step 2 )  i s  a n i ne step process 
for upgradi ng  coal pri or to i ts use for uti l i ty purposes . The purpose of 
benefi ci ati on i s  to remove i mpuri ti es , such as ash or  su l fur,  from the raw 
coal . The degree and type of benefi c i ati on depends on the type of coal . Coal 
from the Western States i s  rel ati vely cl ean . The break i ng and s i z i n g  
processes resul t i n  noi se  a n d  requi re sma l l amounts o f  water  for dust 
control . I n  a dd i ti on , l and i s  requ i red for both break i n g  and s i zi n g  a s  wel l 
as for l oadi ng  and storage faci l i ti es .  

Coal can  b e  transported ( Tab l e  I V-1 7 ,  Step 3 )  from the mi ne to 
the generati ng  pl ant by tra i n ,  truck , or coal s l urry pi pel i ne .  A 500 MW pl ant 
woul d requi re on the average over 3 , 000 tons of coal per day .  Wi th new uni t 
tra i n  cars c arryi ng  1 00 tons per c a r ,  30 cars woul d be used for one day ' s  
generati on of  el ectri ci ty .  Tra i n  haul i n g  resul ts i n  noi s e , emi s s i ons from 
di esel fuel combusti on and wi nd borne parti cul a tes . These parti cul ate 
emi s s i ons duri n g  transportati on have been estimated to be l ess  than 1 percent 
of tonnage carri ed  by uni t tra i n s .  Coal sl urry pi pel i nes requi re l arge 
amounts of water.  For exampl e ,  Peabody Coal ' s  B l ack Mesa s l urry pi pel i ne 
requi res about 1 1  mi l l i on gal l ons of water per tri l l i on Btu ' s  of coal  carried 
( 3 , 200 acre-feet per year ) . I t  al so requi res a 62 . 5  foot ri ght-of-way a l ong 
i ts l ength ( 7 . 58 acres per mi l e )  and 50  acres for each of four pump i n g  
s ta ti ons . 

The environmen ta l  concerns assoc i ated wi th the generati on of 
el ectri c i ty from a conventi onal boi l er ( Tabl e I V-1 7 ,  Step  4 )  cons i st of S02 , 
CO and  NOx emi ss i ons , l eachate of trace el ements from ash/s l udge and water 
use .  There i s  potenti a l  for acci dents . 

The chemi cal  a i r  emi ss i ons of coal fi red pl ants a re of s peci a l  
concern . Emi ss i ons from coa l  pl ants to  the atmos phere ( S02 and  NOx ) can  
resul t in  ac i d  preci pi tati on wh i ch may have corros i ve effects on a va ri ety of  
materi al s as  wel l as  potenti al  detri mental effects on  aquati c and terres tri a l  
l i fe .  Cu rrently ,  i ntens i ve resea rch  i s  be i n g  conducted  on aci d preci pi tati on 
( refer to I I L B . l . g . ) .  

The second emi ss i on of maj or concern from the c ombusti on of coal  
is  carbon monoxi de .  Thi s  emi ss i on contri butes to the probl em of carbon 
d i oxi de ( C02 ) i n  the atmos phere whi ch i s  becomi ng  a worl dwi de probl em .  The 
combusti on of a l l forms of foss i l  fuel s ,  not j ust  coal , i s  the maj or source  of 
COl . Concentrati on of C0 2 i n  the earth ' s  atmos phere i s  known to have 
i ncreased about 7 percent s i nce 1 958 and coul d reach  l evel s of 30-50 percen t 
above the 1 958 l evel by the mi ddl e of the twenty-fi rst century ( Counci l on 
Envi ronmental Qual i ty ,  1 980b , p .  265 ) .  
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Atmos pheri c C02 has "greenhouse" effects by trappi ng heat , 
caus i n g  the average temperatures of  the earth 1 s  surface to ri s e .  I t  i s  
estima ted that a doubl i ng o f  the atmos pheri c C02 concentrati on coul d rai s e  
average gl obal surface temperatures about 3 degrees centi grade ( 5 . 4  degrees 
fahrenhei t )  and i ncrease the wi nter average i n  the north pol ar  reg i on as much 
as 7 to 1 0  degrees centi gra de ( Counci l on Envi ronmental Qual i ty ,  1 980b , 
p .  265 ) .  

maj or i mpacts 
generati on ) .  
faci  1 i ty and  

Us i ng Tabl es I V-1 6  and  I V -1 7 ,  it  i s  poss i b l e to  summa ri ze 
of a coal a n d  a nucl ear generati ng  system (mi n i ng  throu gh 
The i mpacts associ ate d  wi th a 1 000 MW nucl ear generati n g  

a 500 MW coal faci l i ty are summari zed i n  Tabl e IV-1 8 .  

6 .  C ombus ti on Tu rbi nes 

the 

Combusti on turbi nes a re rotary engi nes s i mi l a r i n  des i gn and 
operati on to a j e t  a i rcraft en g i n e .  Rather than provi di ng thrust  as does an 
a i rcraft engi ne , however , the h ot combusti on gases from a stati ona ry gas 
turbi ne dri ve a power output shaft . The gasses are then exhausted to the 
atmos phere through a muffl i n g  sytem. Th i s  process i s  cal l ed s i mpl e cycl e .  I n  
a combi ned cycl e operati on , a ddi ti onal turb i nes are powered by steam produced 
from turb i ne waste heat.  Combusti on turbi nes general ly a re powered by foss i l 
fuel s ;  ei ther natura l gas or vari ous types of di sti l l ate fuel s .  

Combusti on turb i nes i n  the Paci fi c Northwest a re used to 
�uppl ement basel oad genera ti on pl ants . Hydro and thermal basel oad pl ants may 
De i nsuffi ci ent to meet fi rm l oads du ri ng  unusual  condi ti ons or emergenci es . 
Portl and  General E l ectri c 1 s  Beaver Comb usti on Turbi ne P l ant , for exampl e ,  
essenti a l ly  operated a t  ful l capac i ty i n  1 979 when the Troj an  Nucl ear pl ant 
was i noperati ve .  An a ddi ti onal potenti al  benefi t of combusti on turbi nes i s  
that they prov i de backup for i ncreased overdrafti n g  capab i l i ty from hydro 
pl a nts ,  thus provl di ng  more system fl exi bi l i ty .  Typi cal ly , most  pl ants 
operate for s hort peri ods , and  operate at wel l bel ow 20 percent pl ant factor 
( a  co.lcept s i mi l ar to pl ant capac i ty uti l i za ti o n )  for the yea r.  The l i mi ted 
operati on of pl ants resul ts i n  part from the pl ants l i ntended  functi on as  
peaki ng  uni ts ,  rel a ti vel y expen s i ve fuel and operati ng c osts , and  State and 
Fe deral envi ronmenta l  regul ati ons .  

The number of combus ti on turbi nes i n  the U . S . has i ncreased 
consi derabl y  s i nce the mi d-1 96 0 I s . I n  the Paci fi c Northwest , there are 
1 3  operati onal s impl e cyc l e generati ng  uni ts and one combi ned cycl e uni t i s  
schedul ed  for compl eti on duri ng  Fal l 1 983 . 

Some of the characteri sti cs of combusti on turb i nes that account 
for the i r  recent popul ari ty a re ( 1 ) they can  be bu i l t qu i ckly and at  
rel ativel y  l ow cost ; ( 2 )  s hort s tart-up  time to  meet energency l oads ; ( 3 )  good 
rel i ab i l i ty ;  and ( 4 ) abi l i ty to operate wi th a vari ety of fuel s i n  most 
envi ronments . 

Unavoi dabl e adverse i mpacts of combusti on tu rbi nes are 1 )  foss i l  
fuel s are consumed , and 2 )  pol l utants are di scharged.  
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TABLE I V- 1 8 
MAJOR ENVIRONMENTAL I MPACTS OF RE PRESENTAT I VE 

COAL AND NUCLEAR GENERATING SYSTEMS , 
FROM M IN ING THROUGH GENERATION  

L i ne 
No .  Type of Impact 

1 .  Total Land Use ( acres ) 
2 .  Land  Di stu rbed-Mi n i ng 

( tons of overburden ) c/ 

3 .  Ai r Pol l uti on : 
4 .  Parti cul ates 
5 .  S02 
6 .  NOx 
7 .  Hy droca rbons 

A 
1 , 000 MW 

Nuc l ear  
Pl ant a/ 

308 . 0  
3 , 038 , 000 . 0  

1 , 247 . 1  d/ 
4 , 3 56 . 9  -
1 , 225 . 3  

B 
500 MW 

Coa l 
Pl ant b/ 

1 80 . 1  
8 , 046 . 0  

6 , 598 . H  
6 , 537 . 4  
9 , 25 5 . 6  

367 . 2  
8 .  C O  
9 .  Other 

1 2 . 1 
1 30 . 6  

7 . 6  d/ 
1 , 03 6 . 8  

3 , 348 , 004. 3 !:../ 

1 0 . Sol i d  Waste ( tons ) 
1 1 .  Water Pol l utants ( tons ) 

1 95 , 383. 8 d/ 
4 , 420. 9 E./ 

589 , 680 . 0 
1 2 , 21 1 .  8 

a/  Annual energy producti on of 21 . 7  tri l l i on Btu/year ( Convers i on facto r :  
1 ki l owatthour  = 3 , 41 2 B tu · s  ) .  

b/ As sumes p l ant operates under revi sed Fe deral standa rds wh i ch i mpose 
envi ronmental control s .  Annual energy producti on of 1 0 . 8  tri l l i on 
Btu/year .  

c/ As sumes 1 00 percent l and recl ama ti on l eavi n g  no waste . 
d/ I ncl udes radi oacti ve pol l utants . 
e/ I ncl udes 3 ,348 ,000 tons of C02 . 

Source : BPA 

The maj or pol l utants of combusti on turb i nes a re suspended  
parti cul ates , and  ni trogen and su l fur oxi des . The extent and impact of  
these pol l uta nts are dependent on  s i te characteri sti c s , tu rb i ne 
characteri sti cs , and the type and qual i ty of fuel  used . 

Ma ny s i te s peci fi c envi ronmental i mpacts may be mi ti gated or 
avo i de d .  D i s persal of pol l uti on i s  i n fl uenced by l ocal  weather condi ti ons , 
or terra i n  such  as  b l uffs or h i l l s  that may act a s  a barri er  to di s persa l  of 
pol l u tants from the pl ant .  Access to fuel sources i s  an  important 
consi derati on . Di sti l l ate fuel s that must be rece i ved by truck may 
noti ceably i ncrease traffi c i n  the vi ci ni ty of the pl ant.  Noi se  impacts may 
be control l ed th rough sound deaden i ng devi ces and open space b ufferi n g .  A 
comb i ned  cycl e  pl ant of 300 MW may requi re a 400 -acre parcel for an  a dequate 
b uffer. 
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Emi s s i ons of  n i trogen oxi des may be rel ati vel y cheapl y a n d  
effecti vely reduced through a method  o f  water  o r  steam i nj ecti on i nto the 
gas turb i ne combustors . The water and sol i d  waste pol l uti on from thi s  
process  i s  mi n ima l  because the wastewater may be sewered di rectl y .  

The most cost effecti ve method o f  reduci ng emi ss i on of su l fur 
oxi des i s  to mi n imi ze the use  of h i gh sul fur fuel oi l s . 

7 .  Generati on  Assumpti ons 

The envi ronmental data for the coal fi red generati on faci l i ty 
i s  based on an  80 percent pl ant factor ( or capaci ty factor ) . For the 
comparati ve envi ronmental analys i s ,  the operati onal impact data for the coal 
faci l i ty were computed at  a 70  percent pl a nt factor to c orrespond wi th the 
70  perce nt p l ant factor appl i ed to operati onal i mpacts of nucl ear faci l i ti es 
( see Tabl e IV- 1 6 ,  Step 6 ) . Certa i n  i mpacts , such a s  l and  requi red  for the 
pl ant s i te and a porti on of l and  i mpacts at mi ne s i tes , are fi xed amounts 
whi ch  do not vary wi th pl ant factor l evel s .  Therefore , a porti on o f  the 
i mpacts was refl ected as fi xe d  amounts based on i n formati on from Tabl es 
I V- 1 6 and I V -1 7 . 

Pl a nt factor i s  a n  estimate of the average percent of 
namepl ate c apaci ty at  whi ch a resource i s  opera te d  over the course of a 
year .  A 1 000 MW namepl ate pl ant,  for exampl e ,  coul d be expected to produce 
an  average useabl e c apaci ty of 700 MW , assumi ng  a 70 percent pl ant factor .  
Wh i l e  actual pl ant factors vary accordi ng  to  pl ant type ( n ucl ear versus  
coal , for exampl e ) , v i ntage , a n d  spec i f i c  operati ng and mai ntenance 
characteri s ti cs ,  staff chose 70  percent because i t  i s  a reasonabl e capaci ty 
factor tha t  can  be assumed for ei ther a coal or n ucl ear pl ant .  The 
resul ti n g  esti mated  coal pl ant i mpacts a re somewhat hi gher on a per 
k i l owatthour bas i s  than  i f  staff had used the 75 percent c apac i ty factor 
assumed for coal pl ants i n  BPA t s  l atest  TDLR I C  Ana lysi s ( BPA, 1 983 f) , s i nce 
the fi xed i mpacts are spread over fewer k i l owatthours of produced energy .  

Si nce coal and n ucl ear faci l i ti es woul d serve as  basel oad 
pl ants i n  BPA l s  generati on system , these pl ants woul d be assumed to operate 
a t  the i r  fu l l  capaci ty whenever they were i n  operati on . A l os s  factor of 
3 . 5  percent was used to estimate the power l ost duri ng  transmi ssi on from 
poi nt of power producti on to poi nt  of power consumpti on . 

I .  Study of Al ternati ve Rates 

The purpose of th i s  secti on i s  to di scuss the vari ous stages of 
rate devel opment  and anal yze the i mpl i cati ons of deci s i ons  at each s tage . 
Fi rst,  the process  i s  descri bed i n  general terms . Later secti ons anal yze 
eac h step i n  the devel opment proces s .  

General Proces s :  The proposed revenue requ i rement ( s ee al so 
Secti on I I . B. ) s pecl fl es the total costs whi ch  have to be recovered from 
BPA l s  customers . The rates to recover th i s  revenue requ i rement a re 
di scussed i n  a two steps . The cost al l ocati on steps begi n by i denti fyi n g  
the costs a s  occurri ng  because of the utl J l ty system 1 s  functi on of 
transmi tti ng  or generati ng  power .  The generati on costs are then spl i t  
between those i ncurred to prov i de capac i ty and  those i ncurred to provi de 
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energy .  Fi nal l y ,  costs are a l l ocated to custome r  c l asses accordi ng  to the 
amou nt and qual i ty of  power purchased to serve each cl ass . The rate desi gn 
s tep begi ns by di scuss i n g  the adj us tments made to a l l ocated costs based on 
pol i cy or  l egal consi derati ons . Vari ous ra te des i gn c hanges  are then made 
and ,  fi nal ly , rates are devel oped to recover the a dj us ted cos ts from each 
customer cl ass . 

To cover the cost of suppl yi ng  power to uti l i ti es for resal e to 
consumers and  to the DS I 1 s for di rect consumpti o n ;  BPA devel ops charges for 
transmi s s i on ,  capac i ty ,  and energy .  Transmi ssi on ch arges cover the cost of 
bri ngi ng  power from the generati on faci l i ti es to the di stri buti on systems of 
the retai l uti l i ti es .  Costs of the transmi s s i on system a re a l l ocated 
between Federal and non-Federal power uti l i z i ng the system. The Federa l 
part of  the cost i s  recovered by whol esal e power rates . The non-Federal 
part i s  recovered by transmi ss i on rate s .  Capaci ty charges , al so  cal l ed 
dema nd charges , cover the costs BPA i ncurs i n  bei n g  ready to meet the l oad 
pl aced on the Federal system at  any g i ven i nstant. It i s  a charge pe r  
k i l owatt to cover the costs of the devel opment of the system of generati ng  
fac i l i ti es to  meet the l argest  or peak anti ci pated  customer l oad .  Energy 
charges per k i 1 0watthour cover the costs of  runni n g  the system of generati ng  
faci l i ti es . Energy c osts are determi ned accordi ng to the amou nt of actua l 
usa ge . 

The total revenue to be recovered from whol esa l e  power rates i s  
devel oped i n  the Revenue Requi rement Study .  The total revenue requi rement 
i s  made up of costs wh i ch i ncl ude capi tal and annual costs of generati on , 
transmi ssi on and other costs of the FCRPS and other obl i gati ons for whi ch 
BPA has i ncu rred costs , or expects to i ncur costs , i n  order to serve 
customer l oads . Deci s i ons whi ch change costs at thi s l evel , change the 
revenue requi red from rates . 

The fol l owi ng  secti ons  di scuss two conceptual  stages of rate 
devel opment :  ( 1 ) al l ocati ng  the costs , and ( 2 )  des i gn i ng the rates . Maj or  
i ssues or  al ternati ves rel ati ve to  th i s  rate period are i denti fi ed and 
anal yzed.  The i mpl i cati on of deci s i ons duri ng  each of the stages i s  
d i scussed.  

1 .  Cost Al l ocati on 

After establ i sh i n g  the amount of revenue needed to be 
recovered from the rate pool s ,  the process of cost al l ocati on fol l ows 
several steps : functi ona1 i zati on , cl ass i fi cati on , time di fferenti ati on , and 
al l ocati on to c l asses of servi ce . These di fferent steps can  be consi dered 
i ncreas i ngly  s peci fi c ways of a l l ocati ng costs . The fi rst step i s  a broad 
s pl i t  of costs . The fi nal  steps are ass i gnment of s peci fi c costs to 
s peci fi c  customer cl asses . Each step i s  descri bed , i ssues and al ternati ves 
are di scussed and impl i cati ons are anal yzed.  

a .  Fu ncti ona1 i zati on 

Fu ncti ona1 i zati on i s  the i n i ti a l step  taken to i denti fy 
costs as  they rel ate to functi ons performed by the uti l i ty system. These 
functi ons are defi ned as generati on and transmi ss i on .  Costs i ncurred for 
another functi on of the uti l i ty system , rel ated to meteri ng and b i l l i ng 
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acti v i ti es ,  a re consi dered to be subfuncti ons of genera ti on and  transmi ssi on 
serv i ces provi ded by the system . Al l costs a re assi gned to one or  more of 
these functi on s .  

I s sues : I s sues over functi onal i z i n g  costs occur 
regardi ng  costs whi ch are not c l early  di sti ngui shabl e as bel on g i n g  to ei ther 
generati on or transmi ss i on .  These i ncl ude the deferral , conservati on 
program costs , fi sh  and wi l dl i fe pro gram costs , exchange costs , a n d  
operati on and ma i n tenance . 

BPA functi onal i zes the deferral to both generati on and  
transmi ssi on in  the same proporti on a s  al l other revenue requi rements i n  the 
COSA because accurate i denti fi cati on cannot be made of the cause of the 
deferral . Conservati on program costs are functi onal i zed  enti rel y to 
generati on because such fundi ng  i s  s peci fi ca l ly  to reduce the need for 
constructi n g  new generati on resources . Exchange costs a re func ti onal i zed  to 
both generati on and transmi s s i on based on each exchangi ng  uti l i ty ' s  average 
system cost cal cul ati on . Operati on and  ma i ntenance a re functi onal i zed  to 
generati on , transm i s s i on , or the subfuncti on of meteri ng  and b i l l i n g  based 
on the Di rec ti on of Effort Study .  Thi s study i s  an  analys i s o f  BPA ' s  staff 
and use of faci l i ti es to i denti fy the proporti on of time and effort devoted 
to each system functi on . 

Al ternati ves : Al ternati ves to BPA ' s  approac h to 
fu "cti onal i zati on pertai n to a di fferent spl i t  of  costs between system 
functi ons .  For exampl e ,  one a l ternati ve i s  to functi onal i ze conservati on 
costs to transmi s s i on i n  a ddi ti on to generati on .  However , the regi on i s  
constra i ne d  by the avai l ab i l i ty of generati on resources and conservati on 
fundi ng  i s  undertaken speci f ica l l y  to reduce the need for constructi ng  new 
generati on resources . Wh i l e conservati on al so reduces the need for 
transmi ssi on faci l i ti es ,  based on the cost causati on pri nci pl es of the COSA , 
conservati on costs are functi onal i zed to only generati on . 

b .  C l ass i fi ca ti on 

Cl ass i fi cati on i s  the process of di vi di n g  the 
functi onal i zed generati on costs between those i nc urred to provi de capaci ty 
( demand )  and those i ncurred to provi de energy .  A uti l i ty must provi de 
enough generati ng  capaci ty to meet system peaks , and mu st provi de energy 
over time . I n  the past,  the Fe deral hydro system was suffi c i ent  to meet 
both capac i ty and energy l oads . However ,  regi onal  growth ha s p romoted 
al mos t the ful l devel opment of cost-effecti ve hydro s i tes for energy 
producti on .  Addi ti onal capaci ty ( peaki ng ) requi rements have been met 
prima r i l y  through the constructi on of a ddi ti onal uni ts at exi sti ng  hydro 
projects . The regi on has  now turned to thermal fac i l i ti es to meet growth i n  
the demand  for energy .  Thermal p l ants are not easi ly  fi red u p  and  shut down 
qui ck l y  and are therefore l ess  sui te d  to respondi n g  to c apac i ty 
requi rements . Thermal pl ants , however ,  can operate on a susta i ne d  schedul e 
and have a l arge output whi ch i s  su i tabl e to meet the regi on ' s  base energy 
l oa d .  As new thermal energy generati on i s  expensi ve to bui l d and operate , 
there has  been a shi ft i n  the rel ati onshi p of energy and capaci ty costs . 
The i ncrementa l  cost of energy ( the cost of a ddi ng new thermal energy 
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resources )  i s  now i n creas i n g  faster  than the i ncremental  cost of  capaci ty .  
Furthermore , i n  the l on g  term , the regi on i s  forecast to need new energy 
resources before i t  wi l l  need new capaci ty resou rces . 

BPA ' s  cl ass i fi cati on of generati on costs i s  based on the 
pr inc i pl e of cost causati on . The vari ous methods used for cl assi fyi n g  
generati on costs between energy and capaci ty rel ate to the reas ons 
underlyi ng  the need for the generati on resou rces BPA uses to serve l oads . 
The cos ts of fac i l i ti es constructed to meet peak demand on the system are 
c l ass i fi ed enti rely to capaci ty .  The costs of  resources bui l t  or acqui red 
to provi de both capaci ty and energy are apporti oned between those two 
components of power.  

BPA i n curs generati on costs for di fferent types of 
resources and programs . BPA ' s  generati ng fac i l i ti es cons i st of a mi x of 
hydro and thermal resources . BPA al so  acqui res exchange generati ng  
resources , and  funds conservati on programs that reduce the need to  bu i l d and 
operate addi ti onal generati n g  faci l ti es .  Si nce these maj or types of 
generati on costs are i ncurred for di fferent reasons , s eparate cl ass i fi cati on 
a pproaches a re used.  

In the cl assi fi cati on of the costs of the Federal hydro 
system , al l hydro uni ts i nstal l ed sol e l y  to provi de peak i ng capac i ty are 
i denti fi ed.  Hydro u n i ts whi ch provi de no i ncremental energy a re consi dered 
to be peak i n g  uni ts . Costs of these uni ts are cl ass i fi ed enti rel y to 
capaci ty .  Al l other uni ts i n  the Fe dera l hydro system a re consi dered to be 
base hydro uni ts and provi de energy as  wel l as  capaci ty .  The costs o f  the 
base hydro system have therefore been apporti oned between energy and 
capaci ty on the bas i s of the operati onal characteri sti cs  of the Federal 
hydro system . 

Basel oad thermal pl ant costs a re cl assi fi ed on the bas i s  
o f  the resul ts o f  the TDLRI C  Analys i s .  The primary reason for the 
constructi on of  l arge basel oad thermal pl ants i s  to produce energy .  Fo r 
effi c i ent operati on , basel oad thermal pl ants are gene ra l ly  operated a t  the 
h i ghes t pos s i bl e pl ant factor to mi n imi ze the cost of energy producti on . 
Basel oad pl ants al so  provi de capaci ty ;  howeve r ,  such capaci ty coul d be  
provi ded by the  most economi cal a l ternati ve to a base  l oad thermal pl ant ,  
whi c h ,  i n  the l ong run , i s  consi dered to be a s i ngl e cycl e combusti on 
turb i ne .  Therefore , the cost of purchasi ng basel oad thermal pl ant 
capab i l i ty is  cl assi fi ed by credi ti ng  total thermal pl ant costs wi th an 
amount equal  to the cost of the al ternati ve combus ti on tu rb i n e .  The amount 
credi ted i s  the capac i ty component of the thermal pl a nt costs . The 
a l ternati ve peak i ng costs for the combusti on tu rbi ne a re devel oped i n  the 
TDLRI C  Analys i s .  The costs rema i n i ng after appl i cati on of the capac i ty 
cred i t  a re c l ass i fi ed to energy . TDLR I C  cl assi fi cati on percenta ges a re 
a ppl i ed to New Resources costs as  wel l a s  to thermal pl ant costs . 

Conservati on i s  assumed to be a reducti on i n  l oads . 
Conservati on costs are cl ass i fi ed on the basi s of the amount of energy and 
capaci ty savi ngs proj ected ,  as  wel l a s  the rel ati ve l on g  run i ncrementa l  
costs that woul d be i ncurred had  resources been requi red to provi de the 
power whi ch i s  conserved . 
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IOU Exchange Costs a re cl ass i fi ed on the bas i s  of  
c l as s i fi cati ons of cost  al l owed by regul a tory bodi es wi th i n  the  regi on ; 
e i ther on the bas i s  of i nte r-j uri sdi cti onal cl ass i fi ca ti ons of cost , or on 
c l ass i fi cati ons used i n  the des i gn of rates by exchan gi ng  uti l i ti es .  Publ i c  
Agency exchan ge costs a re cl ass i fi ed on the bas i s  o f  the overal l 
c l a s s i fi caton of Fe deral resources used to serve such l oads . 

Costs not speci fi cal ly  rel ated to resources , such as BPA 
a dmi n i strati ve costs , the deferra l , and  cash l ag a dj ustment a re cl assi fi ed 
on the bas i s  of the overa l l c l ass i fi cati on of al l of BPA l s  other revenue 
requi rements . Fi sh  and Wi l dl i fe Program costs are a ssumed to be costs 
rel ated to the operati on of the Federal hydro system , and  are cl ass i fi ed on 
the bas i s  of the cl ass i fi caton of a l l other Federal hydro costs ( b oth peak 
and base ) .  Al l transmi ss i on costs a l l ocated to Federal power are cl ass i fi ed 
to c apaci ty .  ( Fo r  further  i n formati on see BPA , 1 983a ) .  

I ssues : As wi th functi onal i zati on , i ssues occur over 
c l as s i fyi ng  costs whi ch  a re not  c l earl y  di sti ngui shabl e as  bel on gi ng  to 
ei ther capaci ty or energy .  One such i ssue i s  the use of the comb usti on 
turbi ne as  the most economi cal  capac i ty al ternati ve to a base l oa d  thermal 
pl ant.  Other i ssues occur  over the bas i s  of cl ass i fy i n g  costs . For 
exampl e ,  costs coul d be c l ass i fi ed based on actual resource use rather than 
on the reas on a res ource was ori gi nal l y  c onstructe d  or acqu i red. The 
i mportance of these i ssues i s  i n  rel a ti on to the i r  i mpact on the overa l l 
pri ci ng cl assi fi cati on of energy and capac i ty .  

Al ternati ves : There a re a n umber of  a l ternati ve methods 
for c l assi fyi ng energy and ca paci ty costs : al l or most  costs c oul d be 
c l ass i fi ed to capac i ty ;  a l l or mos t to energy ;  a l l costs coul d be cl assi fi ed 
accordi n g  to the resul ts of the TDLRI C Ana lys i s ;  a fi xed/vari abl e method 
coul d be used.  Each o f  these a l ternati ves is  di scussed.  A tabl e 
summari zi ng a l l of the cl ass i fi cati on methods i s  i n  the l ast part of the 
s ection .  

How capac i ty versus  energy costs a re c l ass i fi ed  has 
important impl i cati ons for di fferent customers . Recovery of al l or most 
energy and  capac i ty cos ts th rough a capac i ty ( demand ) charge woul d provi de a 
uti l i ty customer wi th a strong i ncenti ve to take power a t  a un i form rate , 
m i n i mi z i n g  peak demand rel ati ve to average demand.  An exampl e of such a 
customer woul d be a uti l i ty wi th a h i gh proporti on of i ndustri al  customers 
wi th rel ati vel y h i gh a round-the-c l ock consumpti on throughout the year. Th i s  
customer woul d have a hi gh annual  l oa d  factor o r  a h i gh rati o of a verage 
demand to peak demand .  The  h i gh capac i ty charge woul d offer l i ttl e or no 
i ncenti ve to the customer to constrai n the i r energy requi rements , whi c n  have 
a h i gh i ncremental cost.  

Conversel y ,  recovery of a l l or most costs th rough an 
ene rgy charge woul d provi de an i ncenti ve to a uti l i ty custome r  to conserve 
energy .  Th i s  woul d benefi t a customer wi th a l ow annual l oad  factor or a 
l ow average demand rel ate d  to peak demand .  An exampl e of such a customer 
woul d be a uti l i ty wi th a h i gh proporti on of resi denti a l  consumers . The 
hi gh energy c ha rge woul d offer l i ttl e i ncenti ve to constrai n peak demand.  
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Al s o ,  encourgement of  l ow annual  l oa d  factor coul d l ea d  to under-uti l i za ti on 
of  the power sys tem s i nce the system woul d be  "overb ui l t" i n  order to meet 
peak demand and  not ful l y  used i n  off-peak ti me . 

An i mportant  consi derati on i n  the c l assi fi cati on of 
capaci ty and energy costs is BPA t s  revenue s uffi c i ency a nd stab i l i ty .  
Ca paci ty costs a re recovered by a c harge per k i l owatt; energy costs by a 
charge per k i l owatthour ,  based on actual consumpti o n .  A l arge porti on of 
BPA t s  tota l  a nnual costs a re fi xed  ob l i gati ons  over wh i ch BPA has l i ttl e 
di s creti o n .  A h i gh energy rel ati ve to capac i ty charge s i gnal s the proper 
i ncrementa l  cost rel ationsh i p between these two produc ts . It  has  been 
al l eged that the greater the amount of  BPA t s  total annual costs tha t  are 
des i gnated to be recovered from energy charges , whi c h  are subject to changes  
in  consumpti on , the  greater the potenti a l  for  revenue di ffi cul ti es . 
However , there i s  no c l ear empi ri cal  evi dence supporti ng  the c l a i m  that 
energy revenues are l es s  stabl e than capac i ty revenues.  Furthermore , the 
most rel evant measure o f  revenue stabi l i ty i s  the devi ati on of actual  
revenues from actual  costs . Many factors may contri bute to thi s  probl em 
s uch  a s  general economi c condi ti ons and weather. To mi ti gate some of the 
potenti al  for excess fl uctuati on of  revenue , BPA can  use rate desi gn 
techni ques  wh i ch wi l l  be di scussed i n  a l atter secti on . 

As a thi rd al ternati ve , al l capaci ty and energy c osts 
coul d be  c l ass i fi ed accordi n g  to the c l ass i fi cati on percentages devel oped i n  
the TDLRIC  Anal ys i s .  Currently , BPA uses the TDLRI C Ana l ys i s to c l a ss i fy 
only thermal resources . Hydro resources are c l ass i fi ed accordi ng  to 
cost-causati o n .  Thi s al ternati ve woul d provi de the consumer wi th a pri ce 
s i gnal  wh i ch woul d refl ect the rel ati ve cost to soci ety of  addi ti onal 
k i l owatts and k i l owatthours , but  the l evel of the charges woul d be 
constrai ned to prec l ude recovery of revenue in  excess of BPA t s  revenue 
requi rement. Thi s woul d resul t i n  capac i ty a nd energy rates whi ch  woul d 
recover the revenue requi rement  i n  proporti on to the i ncrementa l  cost of  
each  power component.  

Use o f  the TDLR I C  Ana lys i s to c l ass i fy costs woul d res ul t 
i n  a change i n  rel ati ve costs , but woul d not refl ect the di fferences i n  
operati n g  characteri s ti cs  between thermal and  hydro resources . For 
effi ci ent operati on , basel oad thermal res ources must be operated  at  hi gh 
p l ant  factors wh i l e hydro resources do not have th i s  constrai nt .  The 
TDLRI C -based charges for energy woul d be hi gh , and those for capac i ty l ow ,  
rel ati ve to the energy and capaci ty charges based o n  BPA t s  current 
cl assi fi cati on methodol ogy . Thus , thi s a l ternati ve , whi l e  correctly 
s i gnal i n g  rel ati ve i ncrementa l  costs , woul d not encourage a consumpti on 
pattern conduci ve to the effi c i ent operati on of exi sti n g  resources . 

A fourth al ternati ve i s  the c l ass i fi cati on of I O U  
Exchange costs us i ng cl assi fi cati on percentages from the TDLRIC  Anal ys i s ,  
whi l e c l ass i fyi n g  al l oth er costs i n  a manner consi sten wi th BPA t s  I n i ti al 
P roposal . Thi s al ternati ve woul d more c l osel y refl ect BPA t s  i ncremental 
costs of capaci ty and energy than BPA t s  i n i ti al proposa l  whi ch c l assi fi ed 
exchan ge costs based on i nformati on suppl i ed by the exc hangi n g  uti l i ti es .  
However,  appl i cati on o f  TDLRIC  c l assi fi cati on percentages to exchange 
resources woul d not refl ect BPA t s  cost causati on for acqu i ri ng  these 
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resources .  The costs associ ated wi th exchange resources represent costs 
i n curre d  by the exchangi n g  uti l i ti es for resources i n  a mi x wh i ch i s  s i mi l ar 
to BPA l s  mi x of hydro and thermal resources . 

The fi nal  a l ternati ve cl a ss i fi ca ti on system i s  a 
fi xed/vari abl e a pproa c h .  Thi s a l ternati ve assi gns al l fi xed generati on 
costs to capac i ty and a l l vari b 1 e generati on costs to energy .  I n  the s hort 
run , al l costs whi ch do not vary wi th output are fi xed costs . Therefore , 
th is  c l ass i fi cati on scheme woul d resul t i n  the maj ori ty of both hydro and  
thermal pl ant costs bei ng  assi gned to capaci ty .  However ,  such  a wei ghti ng  
of capaci ty charges does not  refl ect the capac i ty and  energy rel ati on s h i p  
devel oped duri ng  the pl ann i ng o f  the Federal sy stem. Furthermore , i t  woul d 
send i nappropr i ate pri ce s i gnal s concern i n g the rel a ti ve i ncremental  costs 
of capaci ty and  en ergy because the regi on i s  bu i l di ng  expens i ve thermal 
pl ants to produ ce energy ,  not capac i ty .  

Tabl e I V- 1 9 summari zes BPA l s  cl ass i fi cati on methodol ogy 
and each of the a l ternati ves di scussed.  The tabl e al so has a general i zed 
capac i ty and energy resource summary .  If i t  i s  known tha t  the overa l l 
c apaci ty charge wi l l  i ncrease rel ati ve to the energy charge , or v i ce versa , 
thi s  tabl e can  be used to eval uate other a l ternati ves . 

BPA anal yzed the effects of th ree c l assi fi cati on 
al ternati ves on al l ocated costs to i ts vari ous customer cl asses . Capaci ty 
costs , energy costs , a n d  total costs under each al ternati ve were compared to 
al l ocated costs i n  the i n i ti al proposal . 

The three al ternati ves wh i ch were analyze d i ncl uded 
Fi xed/Vari abl e cl assi fi cati on , LRI C  cl a ss i fi cati on of exchange costs , and 
LRI C c l ass i fi cati on of a l l costs . Un der the Fi xed/Va r i abl e Al ternati ve , 
90 percent of al l generati on costs were cl ass i fied  to capac i ty ,  wi th the 
rema i n i ng 1 0  percent c l ass i fi ed to energy , based on the assumpti on tha t  
90 percent o f  BPA l s  gen erati on cost are fi xed costs . The LRI C  
c l ass i fi ca ti on o f  exchange costs a l ternati ve assumed that , i n  addi ti on to 
thermal power costs , exchange costs and cl a s s i fi ed usi ng TDLR I C  
percenta ges .  Cl assi fi ca ti on of al l other resources was kept consi stent wi tn 
BPA l s  i n i ti al proposa l . The fi nal a l ternati ve , LRI C  of al l costs , appl i ed 
TDLRI C  c l ass i fi cati on percen ta ges to al l generati on costs . For al l th ree 
al ternati ves , 1 00 percent of transmi ssi on costs were cl assi fi ed to capaci ty 
con s i stent wi th the i n i ti al proposa l . Time constrai nts precl uded BPA from 
accounti ng  for expected changes i n  capaci ty a nd energy l oads  i n  response to 
changes i n  the rel ati ve costs of energy and capac i ty under al ternati ve 
cl assi fi cati on assumpti ons .  BPA used the l oad  esti mates whi ch  were 
devel oped for the i n i ti al proposal for a l l three cl ass i fi cati on 
al ternati ves . I n  real i ty ,  el a sti ci ty responses to changes i n  pri ce for 
energy and capac i ty woul d l i kel y occur i n  vary i n g  degrees among BPA l s  
customer cl asses , resul ti n g  i n  changes  i n  both s i ze and proporti on of demand 
and energy l oads among cl asses . Th i s  woul d i n fl uence , to some degree , the 
amounts of energy and capac i ty costs ul timately  ass i gned  to each customer 
c l a s s .  However , BPA l s  anal y s i s  of a l ternati ves di d provi de a basi s for 
eval uati ng  the di recti on and rel a ti ve magni tu de of changes i n  al l ocated 
costs among customer groups that woul d resul t from vari ous c hanges i n  BPA l s  
cl assi fi cati on methodol ogy . 
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TABLE I V- 1 9 
COMPAR ISON OF CLASS I F I CAT ION  ALTERNAT I VES 

Resource Summary 

def i n i ti on 
measurement 
base system 
resource cost 
operati ng  cost ( fuel ) 
i ncremental cost 
l ong-run avai l ab i l i ty 

BPA Proposed 
Cl ass l fl catl on 

Energy costs 
sl i ghtl y h i gher 
than capaci ty 
costs . ( 53% energy ,  
47% capaci ty )  �/ 

Al ternati ves 

1 .  H i gh Capaci ty 
Charge ,  Low
E nergy Charge 

2. H i gh Energy 
Charge , Low 
Capaci ty Charge 

3. TDL R I C  
( 83% energy 
1 7% capaci ty )  

Capaci ty 

Cost of peak system 
k i l owatts 
hydro s upp 1 i ed  
l ow 
l ow ( hydro ) ;  hi gh ( C . T. ) 1 /  
l ow 
suffi ci ent 

Refl ects rel ati ve 
l ow i ncrementa 1 
cost of capaci ty 
for thermal resources 
wi thout overl ook i ng the 
the causes underlyi n g  
devel opment o f  the hydro 
system. 

I n centi ve to reduce peak 
whi ch mi ght resul t i n  
underuti l i zati on of hydro 
peaki ng capab i l i ty ;  
favors h i gh annual l oad 
factor customers . 

Less i ncenti ve to reduce 
peak ; may requ i re new 
uni ts to be  a dde d to 
exi sti n g  s i tes ( hydro i n  
near term , combusti on 
turb i nes i n  l ong  term ) .  

Refl ects l ow i ncremental 
cost of capac i ty ;  coul d 
mi n i mi ze costs i ncurred 
to meet l oa d  growth . 
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Energy 

Cost of runn i ng system 
ki 1 owatthours 
thermal s uppl i ed 
h i gh 
l ow 
h i gh 
defi c i ent 

Refl ects rel ati ve 
hi gh i ncrementa l 
cost of energy ;  
some i ncenti ve to 
conserve wh i l e  sti l l  
encoura gi n g  effi c i ent 
resource operati on . 

Less i ncenti ve to 
conserve energy ;  may 
requi re constructi on and 
opera ti on of new 
thermal resources 
wh i l e  resul ti ng  i n  
underuti l i zati on of  
hydro peak i n g  
c apab i l  i ty .  

I ncenti ve to cons erve ; 
l essens effi c i ent 
operati on of exi sti n g  
energy resources ; 
favors l ow annual 
l oa d  factor customers 

Refl ects hi gh  
i ncrementa l cos t of 
energy ; 
i ncenti ve to conserve; 
l essens effi ci ent 
operati on of exi sti n g  
energy resources . 



Al ternat i ve 

4 .  Fi xed/Vari abl e 

TABLE  IV- 1 9 ,  Cont . 

Ca pac i ty 

Al l f i xe d  costs ; resul ts 
i n  h i gh rel ati ve capac i ty 
charge ( see Al ternati ve 1 ) . 

Energy 

Al l vari abl e costs ; 
resu l ts i n  l ow 
rel a ti ve energy charge . 
( see Al ternati ve 1 ) . 

1 / C ombusti on turb i nes are l on g-term peak i n g  a l ternati ve . 
2/ Percentages represent total c osts recovered through rates . 

c .  Time Di fferenti ati on 

Ti me-di fferenti ated  pri c i n g  i s  based on the concept of cost 
causati on . The goal  of time-di fferenti ated  pri ci ng i s  to devel op 
corres pon dence between power rates  and  vari ati ons between  time peri ods i n  the 
cost of power producti on . The time peri ods to whi ch rate di fferenti al s can  
a pply i ncl ude seasons of  the  year and peri ods of the day .  ( BPA has  seasonal l y  
di fferenti ated costs i n  the COSA process and di urnal l y  di fferenti ated  costs i n  
the rate des i gn proces s . ) Ti me di fferenti ati on o f  rates has the goal of  
sendi n g  proper pri ce  s i gnal s about the  cost of  power producti on . These 
s i gnal s have the e ffect of  reduci n g  peak demand and i ncreas i n g  l oad  duri n g  
off-peak hours . Time di fferenti ati on i s  recogn i zed  a s  a successful  mechan i sm 
for accompl i s h i n g  both of these effects ( see Secti on I V . I . l  . c . ) .  BPA l s system 
has  a dai l y  peak ( 7  a . m .  to 1 0  pm . ) and  a seasonal  ( wi nte r )  peak . 

Seas onal rate di fferenti ati on i s  based on the cost of 
operati on of BPA l s  generati n g  resou rces whi c h  cons i st of  a l arge number of 
pl ants , many of whi ch a re a l so  operated for other purposes ( fl ood control , 
navi gati on , i rri gati on , recreati on ) .  Seasonal operati ons cons i st of prepa ri ng  
an  annual pl an  of  operati ons pr i or to  the  sta rt of a year ,  and i mpl ementi n g  
the pl an  on a week -to-week bas i s .  Deci s i ons  are made a t  the seasonal 
operati ons l evel regardi n g  the amounts of fi rm energy a nd capac i ty wh i ch the 
generati n g  system can pro duce  under a dverse condi ti on s ;  operati on of maj or 
reservoi rs on a month-to-month and week-to-week basi s ;  avai l ab i l i ty of energy 
for servi ce to nonfi rm l oa ds ;  and other adj ustments to l oads and resources for 
peri ods exceedi ng  a few days . 

The seasonal  di fferenti ati on of energy rates  i s  based on 
BPA l s  need to genera te power from water stored i n  reservo i rs .  I n  general , 
cost to prov i de energy from FBS resources i s  the s ame for each hour of the 
year ,  except for the costs associ ated wi th the storage of water to meet the 
wi nter peak season energy requ i rements . Rel ati vel y sma l l amounts of water 
from storage are used from Apr i l  through Au gus t  i n  contrast  to the l arge 
amounts used from September th rough March . Therefore , the costs i ncurred for 
hydro storage faci l i ti es are al l ocated  to the wi nter season and recovered 
through wi nter peri od energy c harges . 

The seasonal d i fferenti ati on of  c apac i ty rates i s  based on 
an anal ys i s of those peri ods for whi c h  there i s  the greatest probab i l i ty of 
the capac i ty of  the system bei ng  exceeded.  Those months des i gnated  as  havi ng  
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a rel ati vel y h i gh r i s k  of l oad  l os s  due to capac i ty bei n g  exceeded are 
assi gned a proporti onatel y h i gher rate than those month s des i gnated as l ow 
r i s k .  I n  the past , the months December th rough May have been defined as the 
peak peri od ,  prima ri l y  because of the i ncreased el ectri ci ty consumpti on for 
l i ghti ng  and heati ng  duri ng  the wi nter per i od .  

Di fferenti ati on by peri ods o f  the day ( di urnal ) i s  based on 
the cost of meeti n g  the dai l y  el ectri c power demand for whi ch  BPA i s  the 
res ponsi bl e generati on schedu l i n g and d i s patc h i n g  uti l i ty .  Da i l y  demand i s  a 
functi on of many thi ngs , i ncl udi ng  weathe r ,  time of day , day of week and 
s eason of the year. 

In the Paci fi c Northwest,  res i denti al peak l oads coi nci de 
wi th overal l uti l i ty peak s .  Space heati n g  i s  the most s i gn i fi cant component 
of  both the di urnal and seasonal res i denti al  peak . Peak use of  l i ghti n g ,  
appl i ances and water heaters coi nci des wi th peak heati n g  use . I f  the growth 
o f  peak l oad demand i s  s l owe d ,  the need for future expensi ve capaci ty 
addi ti ons can be reduced , thereby mi n imi zi n g  the cost of el ectri c i ty .  There 
coul d al so  be l es s  negati ve envi ronmental impacts associ ated wi th the 
constructi on and operati on of  addi ti onal peaki n g  fac i l i ti e s .  

Theoreti cal ly , by u s i n g  a pri ci n g  di fferenti a l , some of  the 
l oad coul d be sh i fted from peak to off-peak use . A sh i ft to off-peak coul d 
occ u r  i f  a dayti me l oad  i s  s h i fted to the n i gh t  ( di urnal ) ,  or i f  a wi nter  l oad 
i s  sh i fted to the summer ( seasonal ) .  Suc h sh i fts coul d mean an al terati on of 
operati ng  schedul es and mi gh t  be appropri ate for some i ndustri al and 
agri cul tural acti v i ti es .  A permanent sh i ft of peak to off-peak use woul d 
produce an i ncrease i n  BPA l s  annual l oad factor.  In  the shortrun , greater 
uti l i zati on of exi sti n g  pl ants woul d al l ow costs to be s prea d over a l arger 
vol ume of sal es , resul ti n g  i n  l ower costs per k i 1 0watthour. In the l ong  run , 
the h i gher annual BPA l oad  factor  woul d permi t i nc reas i n g  use of base1 0ad 
generati on whi ch coul d save fuel rel ati ve to the fuel requi rements associ ate d  
wi th operati ng  thermal peaki n g  uni ts .  

I n  theory ,  another  use o f  time-d i fferenti ated rates i s  to 
hel p offset a decl i ne i n  annual system l oad  factor.  Such a decl i ne mi ght 
occ ur i f  a l ow l oad factor s ector, s uch as the res i denti al sector , is  expected 
to have an i ncreasi n g  share of regi onal el ectri c use , rel ati ve to a hi gh l oad  
factor sector ( energy-i ntens i ve i ndus try ) .  The  gradual i ncrease of the  pri ce 
di fferenti al between peak and off-peak coul d counterbal ance the effects of the 
c hanges in compos i ti on of regi onal l oads ( BPA , 1 979b , p.  V I -24 ) . 

To the extent that time-di fferenti ated rates smooth BPA l s  
l oad ,  r iver  fl ow wi l l  be l ess  vari abl e .  A reducti on i n  r iver  fl uctuati on 
woul d be general ly  benefi ci al to aquati c l i fe .  

I s sues : I s s ues concern i n g  time di fferenti ati on pertai n to 
the hours or months us ed to defi ne  the peak peri od.  There i s  l i ttl e 
di sagreement  over time-di fferenti ated pri ci n g ,  as i t  i s  recogn i zed as an 
effecti ve l oad-management tool . It i s  benefi c i al to consumers who can operate 
on off-peak peri ods , for exampl e ,  i rri gators and  some i n dus try . It i s  a l s o  
benefi ci al a s  a pri c i n g  s i gnal to consumers , a n d  may promote avoi dance o r  
del ay of  future expens i ve generati on constructi on a n d  operati on wi th attendant 
envi ronmental i mpacts . 
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Begi n n i n g  wi th thi s rate period , the wi nter peak capac i ty 
peri od  has  been redefi ned to i ncl ude December through  Apri l . May i s  no l onger 
consi dered to contri bute to the rel ati ve probabi l i ty of l oad l os s  because of  
the effect of the  Water Budget duri n g  the  peri od  of  Apri l 1 5  to  J une 1 5 .  
These provi s i on s  of  the Water Budget requ i re a greater amount of water to be 
hel d i n  reserve for l ater rel ease to ass i st  the downs tream mi grati on of fi sh  
whi ch wi l l  take pl ace primari l y  duri n g  the  month of  May . Thi s  resul ts i n  an  
i ncrease in  the  expected avai l ab l e generati on capac i ty of  the  hyrdro system 
duri ng  May i n  compari son wi th pri or years . Therefore , i ncremental capac i ty 
requ i rements woul d be l ess  l i ke ly  to cause l oad l os s  duri n g  May than duri n g  
the December to Apri l peri o d .  

The transmi s s i on costs i denti fi ed i n  the COSA and  assi gned 
to Federal power are cl ass i fi ed enti rely  to capac i ty .  These are costs 
i ncurred to s trengthen the transmi ss i on system to accommodate l oa ds and 
resources . Si nce the pri mary cons i derati on for des i gn of transmi ss i on 
rei nforcement capac i ty i s  the peak hour of  the yea r ,  a l l transmi ss i on costs 
c oul d be ass i gned to the wi nter peak season for generati o n .  However ,  amb i ent 
temperature affects transmi s s i on res i sti vi ty so  that system l oad-carry i n g  
capab i l i ty i s  systemati cal l y  above ave rage i n  the wi nter a n d  l es s  than  average 
i n  the summer .  After adj us ti n g  for the effects of  temperatu re , no  s i gn i fi cant 
s easonal di fferenti ati on in  the need for transmi s s i on capac i ty i s  di scernab 1 e 
( See BPA ,  1 983a , p .  F-4 ) , therefore transmi ss i on costs are not seasonal l y  
di fferenti ated .  

Al ternati ves : There are two a l ternati ves to c on s i der i n  
time di fferenti ati on : ( 1 ) combi n i ng thermal and  hydro s easonal 
di fferenti ati on and  ( 2 )  di fferenti ati n g  s easonal capaci ty costs u s i n g  a 
methodo l ogy other than the probabi l i ty o f  negati ve marg i n .  Nei ther one of 
these i s  an a l ternati ve to the general concept of pri ce di fferen ti ati n g  based 
on some ti me peri o d .  Rather , they are al ternati ves to the bas i s  for sel ecti on 
of time peri ods and for determi n i ng the appropri ate degree of  pri ce 
di fferenti ati on . 

A deci s i on to c hange the bas i s  for the time di fferenti ati on 
may c hange the des i gnati on of the peri ods . For the seasonal  di fferenti ati on 
there may be s h i fts in  the months and  for the di urnal  di fferenti ati on there 
may be s h i fts i n  the hours . The effect of these  sh i fts on the customers wi l l  
depen d on the amount of  the pri c i n g  di fferenti al  between peak and off-peak and 
the abi l i ty of the consumer to res pond to the pri ce s i gnal . The abi l i ty of 
consumers to respond can depen d on constrai n ts such as  l abor agreements , type 
of  producti on , technol ogy and s i ze of  fi rm.  Gene ral l y  s peak i n g ,  hi gh  annual  
l oad factor consumers , operati n g  24 h ours a day throughout the year ,  wi l l  not 
respond to seasonal or di urnal pri c i n g  di fferenti al s .  

The consequence o f  any l oad  s h i ft o n  BPA woul d depend on 
the degree of consumer pri ce respons i veness to the ti me di fferenti ati o n .  A 
whol esal e power rate des i gn wi l l  affect the fi nal consumer onl y to the extent 
that i t  i s  passed on by a compl i mentary retai l rate desi gn . Therefore , i t  i s  
not poss i bl e to rel i ab ly  predi ct the e ffects o f  whol esal e time-di fferenti ate d  
rates at  the reta i l l evel . 
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d .  Al l ocati on of Costs to  Customer Cl asses 

When costs have been functi ona l i ze d ,  c l ass i fi ed ,  and time 
di fferenti a te d ,  they are a l l ocate d  to customer cl asses i n  the COSA based on 
s ome measure ( a l l ocati on factor )  of  the use of  the power system by each 
customer c l ass .  The Regi onal  Act establ i shes pri ori ti es  of  servi ce from the 
resource pool s to the rate pool s .  I n  o rder to detertmi ne what porti on of  
c osts of  a resource pool wi l l  be al l ocated  to  a rate pool , l oa d/ resource  
bal ances a re devel oped. 

To exami ne th i s  process  o f  assi gni ng  costs to customer 
c l asses , i t  i s  fi rst necessary to understand the rel ati onsh i p between 
customers ( l oads ) and avai l abl e el ectri ci ty ( resources ) .  BPA has pl anned for 
the avai l abi l i ty of  resources to s erve projected  fi rm l oa ds .  There are three 
c ategori es of  resources ; FBS ,  Exchange , and New Resources . W i th i n  each 
category are i ndi vi dual generati on resouces . When comb i ne d ,  these i ndi vi dual  
resources become "pool s "  of  a vai l abl e resources . Secti on 7 o f  the  Regi onal  
Act spec i fi es the recovery of c osts of  these resources pool s through rate 
di recti ves for th ree di sti nct categori es of customers : preference , OSI , and  
a l l other fi rm power customers . ( See a l so  I . A . l . )  

The s i ze of the resource pool s i s  determi ned by the amount  
of avai l abl e resource . The s i ze of  the FBS pool i s  a cri ti cal  i ssue i n  
determi n i n g  rates , as the per-uni t cost of power from thi s pool i s  the l owest 
because i t  cons i sts pri mari l y  of l ow-cost hydroel ectr i c  proj ec ts .  I f  the FBS 
i s  not l arge enough to meet proj ected fi rm l oads , the second resource pool 
used i s  the Exchange . The Exchange resou rce pool con s i sts of e l ectri c power 
whi ch BPA purchases from the regi on ' s  publ i c ly  owned and i nvestor owned  
uti l i ti es who  have entered i nto exchange a greements wi th BPA for  the di rec t  
benefi t of thei r res i denti al  a n d  sma l l farm consumers . T h e  uni t cost of power 
from thi s  pool i s  h i gher than the FBS . The l ast  category of resources 
avai l abl e to meet l oa d  unabl e to be served by the FBS i s  the New Resource pool 
whi c h  i nc l u des a l l new resources deve l oped , purchased or otherwi se acqui re d  by 
BPA that a re not i denti fi ed  as  FBS.  The per uni t power cost from th i s  pool i s  
h i gher than for e i ther the FBS o r  Exchange pool s .  

The Regi onal Ac t di rects BPA to establ i sh rates for 
preference customers whi ch  wi l l  recover the costs of that porti on  of the FBS 
resources needed to supply thei r l oa ds .  When the l oa ds of  these customers 
exceed the resources of the FBS ,  the rates wi l l  recover the cost of  a ddi ti onal 
el ectr i c  power needed to s erve thei r l oads . The a ddi ti onal el ectri c power 
wi l l  be provi ded fi rst from the Exchange resources and  then from New 
resources .  

The Regi onal Ac t a l so  di rects BPA to establ i sh rates to 
recover resource costs for the fi rm power requi rements of the OS I ' s .  After 
servi ng the preference cus tomers , i f  FBS resou rces a re i nsuffi c i ent to s erve 
the OS I ' s ; Exchange resources , fol l owed by New resources , wi l l  be used.  

Fi nal l y ,  the Regi onal  Act di rects the establ i shment  of  
rates to recover resou rce c osts for al l other fi rm power sol d by BPA for use  
i n  the  reg i on .  After serv i n g  preference customer and  OSI  f i rm l oa d ,  rema i n i ng  
Exchange resources and then New resources wi l l  be used.  
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Referri ng to the sampl e l oa d/resource bal ance fi gure 
( Fi gure I V-4 ) ; i t  can be seen how changes , p arti cul arl y  c hanges  i n  FBS 
resources , can sh i ft costs between rate pool s .  For exampl e ,  the Water Budget , 
desc r i bed i n  secti on I . A. , decreases the s i ze of the FBS , resul ti n g  i n  the 
greater use of h i gher cost Exchange resources to serve the preference customer 
rate pool . Si nce the cost of the addi ti onal Exchange resource woul d have to 
be recovere d ,  the rate woul d i ncrease somewhat.  As another exampl e ,  an 
a ddi ti on to the s i ze of the preference customer rate pool , s uch a s  woul d occur 
i f  a new IOU  wanted to parti c i pate i n  the exchange , woul d mean tha t more 
h i gher cost Exchange resources woul d be needed to s erve the expanded customer 
cl a s s .  S i nce the c o s t  of the addi ti onal Exchange resources woul d b e  mel ded 
wi th the FBS resource costs , the per uni t cost of  resources to s erve the 
enti re preference  customer rate pool woul d i ncrease .  Al s o ,  wi th the sh i ft i n  
the Exchange resource pool , i t  i s  poss i bl e  that some h i gh-cost new resources 
coul d be needed to serve the DS I � s ,  thereby al so  i ncreasi ng the per-un i t  cost 
to that rate pool . 

I 
Rate Pool s I 

I 
Resource Pool s i  

FI GURE I V-4 
LOAD/RESOURCE BALANC E  

Preference 
I Other 

DSI I Fi rm 

FBS Exchange 

I Surpl us 
I Fi rm 

New 

The l ast  exampl e woul d al s o  expand the Exchange resource 
p ool , potenti al ly  affecti n g  ass i gnment of costs to other rate pool s .  Whether 
thi s  i ncrease i n  Exchange res ources woul d counteract the sh i ft i n  resources to 
s erve the DS I ' s  woul d depend on the rel ati ve s i zes of the resource pool s .  

Through thi s  process o f  bal anci ng l oads and resources , 
BPA can  make several determi nati ons . I t  can be determi ned i f  total resources 
wi l l  cover total l oads .  Al s o ,  the rel ati ve s i zes of the res ource pool s can be 
matched wi th the rate pool s for the purposes of cost al l ocati on i n  accordance 
wi th the pri ori ti es of s e rvi ce a s  prescri bed by the Regi onal Act. Fi nal ly , 
a l l ocati on of Fe deral and exchange transmi s s i on costs can be determi ned. 

Generati on energy costs (wi nter and summe r )  are al l ocate d  
t o  customer cl asses accordi n g  to whether such costs can b e  i denti fi ed wi th 
resource pool s .  I f  costs cannot be l i nked spec i fi cal l y  wi th a resource pool , 
such costs are al l ocated to customer c l asses i n  di rect proporti on to total 
energy l oads pl aced on BPA by al l customer cl asses , or i n  the case of 
conservati on costs , by another method to be descri be d l ater.  Because  the 
Regi onal  Act establ i shed pri ori ti es of servi ce from the resource pool s to the 
rate pool s ,  costs th at are s peci fi cal ly  i denti fi abl e wi th the energy 
producti on of the resource pool s are al l oated  on the bas i s  of the amount of 
energy servi ce to each rate pool . Because energy l oads and resources bal ance , 
the s easonal energy costs of each resource pool can be ful ly al l ocated.  

Generati on c apac i ty costs are a l l ocated in  a manner 
s i mi l ar to the al l ocati on of generati on energy cos ts . A substanti al  
di fference exi s ts , however , i n  the method used for devel opi n g  seasonal 
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c apaci ty l oa d/resource bal ances . Whereas energy l oa d/resource bal ances can  be 
devel oped by assum i n g  tha t the Federal hydro system i s  opera te d  i n  a way whi ch 
bal a nces energy l oa ds and res ou rces , the same assumpti on cannot be made for 
purposes of bal anci n g  capac i ty l oads and res ources . The amou nt of ava i l abl e 
resource pool capac i ty l n  the s hort run i s  fi xe d ,  and i t  exceeds the amount  
requ i re d  to s erve l oa ds .  Therefore , i n  order to al l ocate costs , the COSA 
s ca l es down the Federal capac i ty resources s o  as  to equal tota l capac i ty 
l oads . It  does thi s  by assumi ng  that  the amount of excess resource capac i ty 
i s  from Federa l resou rces on ly .  Therefore , exchange resources and l oads are 
exc l uded  from the bal anci ng of capac i ty l oads and res ources . ( Refer to the 
COSA ( BPA , 1 983a ) for the data and  devel opment of th i s  approach . )  When 
seasonal capaci ty l oa ds and resources are i n  bal ance , the method for 
devel opment of  a l l ocati on factors for capac i ty i s  i denti cal  to that  used to 
devel op energy al l ocati on factors . 

Conservati on costs are not resource pool rel ated costs , 
and are therefore not a l l ocated  by use of methods descri bed  above . BPA 
al l ocates  conservati on costs on the bas i s  of benefi ts recei ved  from 
conserva ti on savi ngs .  Lon g-run benefi ts of conservati on acti vi ties accrue to 
both BPA ratepayers and to ratepayers i n  the Regi on as a whol e ,  regardl ess of  
whether or not  they purchase power from BPA. 

BPA ratepayers benefi t from conservati on s avi n gs by 
reducti ons  i n  BPA ' s  need to purc hase addi ti ona l  and expens i ve resources . I f  
conservati on s avi ngs a re achi eve d ,  BPA coul d avoi d such expendi tures . Such 
avoi ded c osts represent a d i rect  benefi t to al l BPA ratepayers . Some of thi s 
benefi t i s  offset by the amount  of  revenue BPA woul d have rece i ved  from 
a ddi ti onal sal es  of power that woul d have been ma de i f  conservati on had not 
been achi eve d .  The n e t  benefi t t o  BPA � s  ratepayers i s  the avoi ded cost mi nus 
the l ost sal es revenue . 

Total conservati on costs are d iv i ded i nto two porti ons . 
One porti on , c orrespond ing  to the porti on of benefi ts al l ocabl e to BPA 
ratepayers , i s  ass i gned di rectly to BPA l oads wh i ch are deemed to be s erved by 
Federal resources ( FBS  and New resources ) .  Loads deemed to be served by 
Exchange resources are not al l ocated  any of th i s  porti on of conservati on costs 
because conservati on costs are al ready i ncl uded i n  Exchange resource costs . 
The other porti on of the conservati on costs , i s  equated  wi th the benefi ts for 
conservati on accrui ng  to the regi on as a whol e .  BPA al l ocates thi s  porti on of  
conservati on costs to  a l l regi onal  energy l oa ds .  ( See BPA , 1 983a , Appendi x G ) . 

The fol l owi ng cri teri a were used i n  sel ecti ng the 
methodol ogy for a l l oc ati ng conservati on c osts . The method s houl d equ i tabl y  
recover costs from uti l i ti es that d o  not purchase al l o f  thei r power from BPA, 
as  wel l as from those that do . Exchangi ng uti l i ti es who deem thei r  average 
system cost equal to the Pri ori ty Fi rm rate s houl d be treated  equi tab ly  wi th 
nonexchan gi ng  uti l i ti es .  Loads served by Exchange resources pay a porti on of 
the conserva ti on costs i nc l uded  i n  each exc hangi ng uti l i ty ' s  average sys tem 
cos t .  The method  shoul d consi der that fact when a l l ocati ng  conservati on c osts 
to BPA l oads served by the Exchange resource pool . The method shoul d dea l  
w ith l ack of certa i nty of recovery of  costs a l l ocated to  the New resources and  
Surpl us Power rates . Loads s erved by New resources and customers purchas i ng 
surpl us power coul d l ogi cal ly  be a l l ocated a l arge p orti on of  conservati on 
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costs because the conservati on savi ngs  permi t them to avoi d purchase of  
margi nal resources . However , i t  i s  i mportant  that the c onservati on cos ts 
al l ocate d  to these cl asses not be  s o  great  as to render the power 
u nmarketabl e .  The method  shoul d not be a maj or di s i ncenti ve for uti l i ti es to 
parti c i pate i n  BPA l s  conservati on programs . The method s houl d not provi de 
preference agenci es wi th an i ncen ti ve to parti ci pate i n  the res i denti a l  
exchange.  

I s s ues : The i ncl us i on of certa i n  l oa ds i s  an i ssue i n  
arri v i n g  a t  a l oa d/resource bal ance . The pri nc i pl e a l l ocati on i s sues rel ate 
to the a l l ocati on of generati on capaci ty costs and  energy conservati on costs . 
The genera ti on capac i ty i ssues pertai n  to the method of ass i gn i ng  resource 
pool costs to the rate pool s ;  parti cul a rly  the costs of  excess  resource 
capaci ty .  

The i ssue regardi n g  energy conservati on cos ts perta i ns to 
the sel ecti on of a n  acceptab l e a l l ocati on method. I n  the 1 981 rate fi l i ng , 
cons ervati on costs were al l ocated  to the FBS a n d  New resou rces pool s i n  
proporti on to the energy s avi ngs  estima ted  for the preference agenci es and 
l OU i s ,  res pecti vel y .  I n  the 1 982 rate fi l i n g ,  conservati on cos ts were 
a l l ocate d  acros s a l l BPA l oads . The method i n  the c u rrent fi l i ng  ( Ma rgi nal 
Mi nus  Average meth o d )  is des i gned s o  that  conservati on costs a re borne by 
those who benefi t ,  i ncl u di ng  l oads served by BPA and  l oa ds served by others . 

A second i s sue perta i n i n g to energy conservati on cos ts i s  
the use of a contract charge i n  the cost a l l ocati on methodol ogy .  A contrac t 
charge i s  seen a s  a d i s i ncenti ve to u ti l i ty parti c i pati on i n  BPA l s 
conservati on programs . 

Al ternati ves : There are fi ve sets of a l ternati ves i n  
thi s  secti on . The fi rst set  c oncerns al ternati ve l oads and  res ources ;  the 
second set concerns the compos i ti on of s u rpl us fi rm capaci ty ;  the th i rd set  
i nvol ves al l ocati on of s urpl us f i rm capaci ty c osts ; the  fourth set pertai ns to 
conservati on costs , a n d  the fi fth set l ooks at methods for determi n i ng the 
s i ze of the surpl us . 

Al ternati ve Loads and  Resources : There a re three 
al ternati ves u nder cons i derati on i n  thi s  rate peri od  whi ch woul d cause a s h i ft 
i n  the cost a l l ocati on between rate pool s .  The effects of thes e al ternati ves 
can  be anal yzed wi th the l oa d/ resource bal ance tab l e .  These al ternati ves are 
( l ) exc l u di ng  Al umax from the OSI l oad ;  ( 2 )  exc l u di ng  the l oa ds of udeemers " 
from the exchange ; a n d  ( 3 )  us i ng a s al e of surpl us f i rm power to repl ace a 
capaci ty/energy exchange a greement.  

Al umax is  a p l anned but  not constructe d  al umi num pl ant .  
The company s i gned a contract wi th the  BPA thereby pl aci ng an  obl i gati on on 
BPA to have resources avai l ab l e to serve Al umax l s  l oa d  whenever the pl ant 
began opera ti ons . I n  the 1 983 i n i ti a l proposal , Al umax l oa ds are i nc l u de d ,  
therefore expandi n g  the OS I rate pool . The fact that the OS I pool i s  l arger 
means that the amount  of f i rm power whi c h  can be dec l ared as "s u rpl u s u  to the 
needs of the rate pool s i s  smal l er .  Surpl us fi rm power can be markete d but  i t  
i s  poss i bl e that not al l of i ts al l ocate d  cos ts w i l l  be recovered. A porti on 
of the foreca�t OY 1 985 s u rpl us consi s ts of Ex change res ources . In  a ccordance 
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w i th the Regi onal Ac t ,  unrecovered exchange resource  c osts a re assi gned to the 
OS I � s .  The fact tha t  the surpl us resource pool i s  smal l er means that the 
potenti a l for unrecovered costs ass i gnabl e to the OSI � s  i s  l essened.  

Al umax has made publ i c  a statement i ndi cati ng  that they 
are i ndefi n i te ly  del ayi ng  pl ans to construct the a l umi num smel ter.  Therefore , 
even though the contractual obl i gati on on BPA rema i ns ,  there i s  some reason to 
exc l ude Al umax i n  the bal anci ng of l oa ds and  resources . Removi n g  Al umax from 
the OS I l oa ds has the fol l owi ng effects : ( 1 ) the OSI  rate pool s hri nks ; 
( 2 )  the amount of surpl us fi rm power i ncreases ; and  ( 3 ) the potenti al  for 
unrecovered surpl us exchange costs assi gnabl e to the OSI ' s  i ncreases . 

Si mply described,  "Oeemers " a re uti l i ti es wh i ch a re 
el i gi b l e to parti c i pate i n  the res i denti al  exchange but  no exchange of power 
actual ly  takes pl ace duri n g  the rate peri od.  Because deemers can el ect to 
parti c i pate i n  the exchange , they have been i ncl uded  i n  the Exchange resource 
pool and the preference cus tomer rate pool . However , s i n ce deemers by 
defi n i ti on have not exchanged power ,  there i s  reason to excl ude them i n  the 
bal anci ng  of l oads and resources . Remov i n g  the deemers from the Exchan ge 
resource pool means that ( 1 ) the Exc hange resource pool woul d shri nk , and  ( 2 ) 
the potenti al  for unrecovered surpl us exchange costs assi gnabl e to the osr ., s  
l essens .  Carryi ng  the effect even further ,  i f  the Exchange pool s hri nks  to 
the po int  that some New Resources need to be used to s erve OS!  l oads , there 
coul d be a counterbal anc i ng i ncreas e i n  resource costs ass i gned to the osr  
rate pool for recovery .  

Removi n g  the deemers from the preference customer rate 
pool coul d mean fewer hi gher-cost Exchange resources woul d be needed to serve 
the smal l er rate pool . Th i s  coul d decrease the per- un i t  cost of  resources to 
serve the enti re rate pool . 

The l ast  of the set of  al ternati ve l oads and resou rces i s  
the repl acement o f  a capac i ty/energy exchange a greement wi th a sal e of surpl us 
f i rm power .  Under the capaci ty/energy exchange a greement ,  BPA generates 
capaci ty for a customer and that customer is usua l ly obl i gated to return both 
the energy associ ated  wi th the del i very of capaci ty and a ddi ti onal energy as 
payment for the capaci ty .  Such exchange energy i s  i ncl uded a s  a n  FBS res ource 
and has the effect of l ower i n g  the un i t FBS costs . The effec t  of repl ac i n g 
such an  a greement wi th a surpl us f i rm power sal e woul d be  to ( 1 ) reduce the 
fi rm surpl us and the revenue underrecovery from s u rpl us  fi rm power sa l es ;  ( 2 )  
reduce the s i ze and i ncrease the uni t cost of FBS energy res ources ;  and ( 3 )  
decrease the uni t cos t of FBS capaci ty .  Absent any a dj ustment ,  the osr rate 
woul d l i kely be l owered becaus e of the reducti on i n  the revenue underrecovery 
from s u rpl us fi rm power sal es . The net e ffect on the rate to the preference 
customers is uncl ear because of the i nteracti on of the effects . 

Al ternati ve Compos i ti on of  sur�l us Fi rm Capac i ty :  A 
second set of al ternati ve methods pertai n to the al ocati on of capaci ty costs 
and center pri nci pal ly  on the compos i ti on of s u rpl us fi rm capac i ty resources 
and the al l ocati on of assoc i ated costs . The source of the surpl us fi rm 
capaci ty i s  not traceabl e to s peci fi c resou rces ; therefore , there are 
al ternati ve ways to defi ne  the s u rpl us whi ch have di fferent cost i mpl i cati ons .  
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Surpl us  fi rm capac i ty coul d be defi ned to come ei ther 
from a l l resources or from FBS resources onl y .  I f  s urpl us  fi rm capaci ty i s  
defi ned a s  comi ng  from FBS resources only , the i mpl i cati on i s  that Exc hange 
resources do not contr i b ute to the exces s . The di fference between these two 
a l ternati ve defi n i ti ons  i s  i n  the total cost of s urpl us resources whi c h  must 
be  recovered .  FBS resources a re l es s  expensi ve .  Unrecovered costs based on 
FBS only woul d be a l esser amount and woul d therefore have l es s  i mpact to the 
rate pool s .  Excl u di ng  Exchange resources a s  contri buti ng  to excess capaci ty 
al so decreases the costs assi gnab l e to the OSI  rate pool . 

Al ternative Al l ocati on of Surel us Fi rm Capac i ty Costs : 
The thi rd set of a l ternatl ves l nvo l ves the a l  l ocatl on of generatl on capac l ty 
costs , parti cul a rly  excess capaci ty costs . These costs coul d be a l l ocated ( 1 ) 
uni forml y to a l l customers c l asse s ;  ( 2 )  to the rate pool s on the b as i s  of 
energy recei ved from the resource pool s ;  ( 3 )  based on c apaci ty l oads and 
assumi ng  a l l excess capaci ty coul d be s ol d ;  ( 4 )  based on capaci ty l oads 
ass i gn i n g  excess cos ts to the rate pool s based on thei r l oad  rel a ti ve to total 
l oads ;  and  ( 5 ) scal i n g  down capac i ty resources and assumi ng  the excess i s  
attri butab l e to a l l resource pool s .  

A uni form al l ocati on o f  a l l capaci ty costs to customer 
cl asses coul d be used.  Thi s woul d be  achi eved by di vi di ng total capaci ty 
costs ( i nc l udi ng  costs associ a ted wi th s urpl us resources ) by total capac i ty 
l oads . Thi s  method woul d be s i mpl e to i mpl ement , however , i t  woul d tend to 
destroy the i denti ty of the rate pool s .  

Capaci ty costs coul d be al l ocated  to the rate pool s on  
the  bas i s  of energy recei ved from the  resource pool s .  Th i s  method  requi res 
only that energy l oa ds and resources be quanti f i e d ,  and an energy 
l oa d/resource bal ance be prepa red to i denti fy the porti on of each rate pool · s  
l oad  s erved by each resource pool . Capaci ty costs woul d b e  a l l ocated i n  those 
proporti ons devel oped by an exami nati on of the energy ava i l ab i l i ty from the 
resource pool s .  Th i s  method assumes that capac i ty and energy requ i rements of 
the rate pool s a re met by the resource pool s i n  a di rectl y proporti onal 
bas i s .  Thi s is not real i sti c ,  howeve r ,  as  there are resources and cl a sses of  
s erv i ce wi th wh i ch ei ther energy or  capaci ty ,  but  not both , a re a ssoci a ted.  

Ava i l abl e capaci ty from the  resource pool s '  coul d be 
q uanti fi ed  and  compared to c apaci ty l oads . Capac i ty a va i l abl e from the 
res ource pool s coul d be ass i gned to the rate pool s on the bas i s  of the cost 
recovery pri ori ti es of Secti on 7 ( b ) ( 1 ) of  the Regi onal Ac t.  Any resource p ool 
capaci ty i n  excess of total l oads then coul d be assumed to be sol d 
i ndependentl y  to recover the costs of the exces s .  The excess capaci ty that i s  
assumed to be  sol d under thi s methodol ogy i s  BPA � s  h i ghest cost capaci ty .  
There i s  l i ttl e expectati on that BPA can  sel l th i s  excess  capaci ty a t  i ts 
ful ly  a l l ocated cost.  An i nabi l i ty to sel l th i s  exces s woul d resul t i n  
underrecovery of costs . 

Capaci ty avai l ab l e from the resource pool s coul d be  
quanti fi ed and compared to  capaci ty l oads . Ava i l abl e capac i ty from the 
resource pool s coul d be a s s i gned to the rate pool s on the basi s of the cost 
recovery pri ori ti es of Secti on 7 ( b ) ( 1 ) of the Regi onal Act .  The costs of any 
excess capaci ty coul d then be recovered by ass i gn i n g the exces s pro-ra ta to 
the rate pool s on the bas i s  of thei r l oa ds rel a ti ve to total l oa ds .  The costs 
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of excess capac i ty that woul d be al l ocated to the rate pool s are a mel di ng  o f  
Exchange resource a n d  New resources cost.  BPA h a s  a greed t o  enter  i nto a 
settl ement wi th i ts customers wi th respect to i ts Power Sal es C ontracts 
l i ti ga ti o n .  One of the provi s i ons of  th i s  settl ement i s  that no unrecovered 
cost of the Exchange resources wi l l  be al l ocated  to the preference customers 
purchas i ng from the 7 ( b )  rate pool . Adopti ng  th i s  method may be i n  v i ol ati on 
of thi s  settl ement prov i s i on .  

Capaci ty ava i l abl e from the resource pool s coul d be 
quanti fied  and c ompared to capaci ty l oa ds .  A capaci ty l oa d/resource bal ance 
coul d be achi eved by assi gn i ng excess  capac i ty costs to the resource pool s 
pro-ra ta on the bas i s  of the s i ze of eac h resource pool rel ati ve to tota l 
ava i l abl e resources . Th i s  resul t coul d be ach i eved by "s cal i ng down " each 
resource pool by the rati o of total capac i ty l oads to total capac i ty 
resources . Th i s  method assumes that excess  capaci ty i s  attr i butabl e to a l l 
resource pool s .  Some of the methods i gnore the exi stence of excess resource 
capac i ty .  

Because c a pac i ty l oads a n d  resources a re not norma l ly  
pl anned to  preci sel y  bal ance , it  i s  necessary to  exami ne the ori g i n s  of the 
excess capaci ty .  BPA pl ans  acqu i s i ti on of resources prima ri ly  to provi de 
energy for the regi on .  I n  the c ourse  of acqu i ri n g  energy resources , capaci ty 
resources a l so  a re a dded ,  frequently  i n  excess of  the a dded capaci ty l oads . 
BPA i s  unabl e ,  however ,  to ri gorousl y  trace the ori gi ns of  excess capac i ty to 
each i n di vi dual  resource pool because the nature and  amount  of the excess a re 
not eas i l y  determi ned .  

Al ternati ve Al l ocati on o f  Conserva ti on Costs : The fourth 
set of al ternati ves pertai ns to the all ocati on of conservati on costs and the 
use of a contract charge to recove r a p orti on of conservati on costs . The 
pri nc i pl e  conservati on cost al l ocati on al ternati ve i s  the C ost  Fol l ows 
Benefi ts method.  Th i s  method compares BPA rates under two scenari os : 
( 1 ) assumi ng  no  conservati on costs or savi n gs , wi th a ddi ti onal l oa ds s erved by 
i ncremental cost resources , and  ( 2 )  assumi ng  conservati on l oad  savi ngs , but no  
conservati on cos ts .  The c onservati on c osts woul d then be al l ocate d  s o  that 
a l l rates woul d be ra i se d  from those devel oped  i n  s cenari o 2 by an equal 
percentage based on a compari son between the two scenari os . The C ost Fol l ows 
Benefi ts method i s  sol e ly  a methodol ogy for al l ocati ng  costs ass i gned to BPA 
rate s .  It quanti fi es onl y  s hort-term benefi ts to BPA rate pool s and i gnores 
l on g  term benefi ts and  the benefi ts to l oads not served by BPA. 

Another conservati on c ost  al l ocati on a l ternati ve method 
i s  to comb i ne the Cost Fol l ows Benefi ts method  wi th another method,  s uch  as  
Costs Fol l ow Regi onal Loads . The resul t woul d recogn i ze and a pproximate 
regi onal and  l on g  term benefi ts . Combi n i ng these methodol ogi es , however , i s  
compl i cated  and has potenti a l  for controversy because of the assumpti ons 
needed to compl ete the anal ys i s .  

The i nc l us i on of a contract charge i n  the conservati on 
cost a l l ocati on methodol ogy i n  the 1 982 rate fi l i ng  was seen as a di s i ncenti ve 
to uti l i ty parti ci pati on i n  BPA ' s  conservati on programs . Conserva ti on resul ts 
i n  a reducti on of l oa ds .  I f  a uti l i ty has h i gh  fi xed costs , thi s  reducti on i n  
l oa d  woul d cause a decrease i n  revenues . The conservi ng  uti l i ti es woul d then 
have to i nc rease thei r reta i l  rates . 
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For th i s  rate fi l i ng BPA s ti l l  concl udes  that a contrac t  
charge  a s  a mechan i sm t o  recover costs outs i de of rates i s  requi red.  The 
charge is rel ati vel y smal l and s houl d not s erve as a di s i ncenti ve to 
pa rt i c i pate i n  BPA ' s  conservati on programs . 

Al ternati ve Methods For Determi n i n g  the S ize  of the 
Surpl us :  The fi fth set of  al ternati ves concerns al ternate methods of 
determl n i n g  the amount of  BPA ' s  s u rpl us fi rm resources duri n g  the rate 
peri o d .  I n  the i n i ti al proposal , BPA assumed the hydrosystem woul d be  
operated i n  a manner wh i c h  woul d effecti vely l evel i ze ,  or un i form , the s i ze of  
the  s u rpl us over the  cri ti cal  peri od.  Thi s  assumpti on resu l ted i n  an 
esti mated s u rp l us of 730 average megawatts duri n g  the rate peri od.  

Under an  a l ternate method , the s i ze of the fi rm s u rpl us  
c oul d h ave been es ti mate d  based  on the fi rst year surp l us assumi n g  that hydro 
operati ons woul d not be constrai ned to keep s u rpl uses uni form over the 
cri ti cal  peri od .  Under th i s  as sumpti on , BPA ' s  expected  l oads and resou rces 
over the next few years woul d resu l t i n  a l arger fi rm s u rpl us  at the begi n n i n g  
o f  the peri od , wi th fewer s u rp l us resources toward the e n d  of the period a s  
fi rm l oads i ncrease .  

BPA analyzed the e ffects o f  the f i rst  year s u rp l us 
assumpti ons on cost al l ocati ons and rate l evel s among customer groups . Based 
on recent l oad and resource forecast  data , the fi rm s u rpl us for the rate 
peri od us i ng fi rst year s u rpl us assumpti ons woul d be 1 623 average megawatts , 
893 average megawatts greater  th an under i n i ti a l  propos al assumpti ons ( PtJUCC , 
1 98 2 ) . The fi rst year s u rpl us  al ternati ve woul d resul t i n  more FBS resources , 
correspon d i n g  to the 893-avera ge megawa tt i ncrease i n  the fi rm s u rpl us . 
Therefore , costs ass i gned to the FBS woul d be  s pread over a greater  amount of 
capac i ty and energy resources ,  resul ti ng  i n  l ower uni t costs for the capac i ty 
and energy components of the FBS . Thi s decreas e i n  FBS uni t cos ts rel ati ve to 
the i n i ti a l proposal woul d have a decreas i ng e ffect on the rate to pri ori ty 
fi rm customers , whi c h  are served wi th FBS res ources . Furthermore , the l ower 
pri or i ty fi rm rate woul d i nvol ve fewer total costs associ ate d  wi th the I OU and 
publ i c  agency exchange , wi th fewer exchange costs to be al l ocated amon g the 
c us tomer groups . 

The amount of excess revenues to be  c redi ted to the 
al l ocated costs of BPA ' s  f i rm customers woul d be l ess  u nder th i s  a l ternati ve 
for two reasons , primari l y .  Fi rs t ,  the l evel o f  t h e  Nonfi rm Standa rd rate , 
whi ch accounts for a l arge s hare of excess revenues , woul d be s omewhat l ower 
primari l y  due to the l arger s i ze of  the FBS.  Second , the i ncreased amount of  
su rpl us  fi rm woul d compete wi th nonfi rm energy i n  the s u rpl us  market , caus i ng 
more nonfi rm energy to b e  so l d at the l ower Spi l l  rate . 

The amount  of u nderrecovery associ ated wi th Surpl u s  Fi rm 
Power revenue defi ci enci es woul d be  greater under the fi rs t  yea r s u rpl us  
al ternati ve.  I n  the i n i ti al proposal , BPA assumed tha t 335  average megawatts 
of surpl us fi rm power woul d be s ol d at i ts fu l ly a l l oc ated cost , wh i l e  the 
remai ni ng  3 95 ave rage megawatts wou l d be sol d at a pri ce bel ow i ts ful l y  
a l l oca ted  cost.  The fi rst year s u rpl us a l ternati ve woul d resul t i n  an  
estimated addi ti onal 893 average megawatts of s u rpl us  fi rm power to  be s ol d at  
l ess  than i ts a l l ocated  cost , greatly i ncreas i n g  the amount  of revenue 
defi ci ency .  S i nce the maj ori ty of  the unrecovered costs of surpl us fi rm power 
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i s  al l ocated to the I n dus tri a l  Fi rm customers , thi s  i nc rease i n  s u rpl us fi rm 
power revenue defi ci enc i es woul d have a s i gn i fi cant  i ncreas i ng effect on the 
rate l evel to BPA l s  DS I customers . 

I n  s ummary ,  BPA � s anal ys i s  of th i s  a l ternati ve i ndi ca tes 
tha t  the f i rst  yea r  s urpl us assumpti on woul d resul t i n  general l y  l ower rates 
to most of BPA l s  customer groups rel a ti ve to the i n i ti al proposal , wi th the 
excepti on of the I ndustr i a l  Fi rm customers . The average pri ori ty fi rm rate 
woul d be l ower , due to the l ower uni t costs of energy and  capaci ty associ a ted  
wi th the  l arger FBS and  the  l ower l evel of exchange costs . The l ower exchange 
cos ts woul d a l so  have a decreas i n g  effect on th e New Resources Fi rm a n d  
Surpl us Fi rm Power rates . As stated  above , the Nonfi rm Energy Standard rate 
woul d a l so  be somewhat l ower ,  due to the i ncreased s i ze of the FBS .  
Meanwh i l e ,  the decrease i n  the amount o f  exchange c osts borne by I ndus tri a l  
Fi rm customers under th i s  a l ternati ve woul d be overri dden by l arger i ncreases 
i n  unrecovered costs of surpl us f i rm resources , resul ti ng  i n  a h i g her rate 
l evel to I n dus tr i al Fi rm customers . 

Tabl e I V-20 presents a summary of how BPA � s  maj or cos ts 
for the i n i ti al proposal have been functi ona 1 i zed,  cl ass i fi e d ,  and  al l ocated .  

2 .  Rate Des i gn Adj ustments 

The fol l owi ng  i ncl udes ei ght secti ons ( Secti ons 2a through 2 h )  
whi ch describe the rate des i gn a dj ustments ma de to the resul ts of the cost 
a l l ocati on anal y s i s  ( COSA )  prev i ous ly  descri bed. Some of the adj ustments a re 
ma de pursuant to the Regi onal Act ( va l ue of res erves , Low Dens i ty Di scount , 
exchange cos t ,  and  Hanna Adj ustment ) ,  whi l e  others s imply refl ect BPA ' s  
ratemak i ng pol i c i es ( DS I  top quarti l e  pri c i ng ) .  Sti l l  others are the resu l t 
o f  unal terabl e c i rcumstances ( revenue defi ci enci es resul ti ng  from f i xe d  
contracts and  Surpl us Fi rm Power sal es ) or of pol i cy combi ned wi th marketi ng 
real i ti es ( e xces s revenue ) .  

I n  a ddi ti on to the cost a dj us tments there a re a n umber of 
charges and a dj ustments ( Secti ons 2i through 2 k )  applyi ng to several rate 
schedu l es .  A ch arge for unauthori zed i ncrease has tradi ti ona l l y  been i ncl ude d  
i n  BPA l s  rates . I n  the 1 982 rate fi l i n g ,  an Exchange Adj ustment C l ause was 
a dded to many of the schedul es .  For thi s  rate fi l i ng ,  several changes  have 
been ma de to enhance revenue stabi l i ty .  T h e  Pri ori ty Fi rm ,  I ndustri a l  Fi rm ,  
and New Resource Fi rm rate schedul es have been modi f i e d  to ach i eve greater 
revenue stabi l i ty ( customer charge and bi l l i ng determi nants ) .  I n  a ddi ti on , a 
Supply System Adj ustment C l ause has been a dded to enabl e BPA ' s  rates to track 
changes in  Supply Sys tem costs . 

Fi nal l y ,  there are a number of a dj us tments and charges wh i ch 
appl y primari l y  to onl y  one rate sc hedul e ( Secti ons 21 through 20 ) .  These are 
the a ppl i ca ti on of the l ow dens i ty di scount ,  the credi ti ng  of  the val ue of 
reserves , and  the sustai ned peaki ng  surcharge . An al ternati ve a dj us tment , the 
trans forma ti on charge , i s  anal yzed.  The components of the Nonfi rm Energy rate 
are al so  anal yzed. 
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F uncti onal i zed C ost s 

Generati on C ost s :  

Federal B a se Sy stem 
Hyd ro Peak i ng 
Hydro B a se 
F i  sh & W i l  dl  He 
Thermal 

Tot al FBS Generat i on 

T ot al N ew Resou rc es 
Total Exc hange Resou rces 
N et E ne rgy C onse rvat i on 

Tot al Generati on Cost s 
Tot al Transmi ss i  on C ost s 

Tabl e I V-20 

Summa ry of Perc ent Al l oc at i on of Major  C ost s 
B ased on 1 983 I n it i al Proposal 

1 00 
73 
80 
1 7  
32 

1 7  
38 
1 7  

34 

Perc ent E nergy 
offferent i ated : 

33% summe r ,  67% wi nte r )  

27 
20 
83 
68 

83 
62 
83 

66 

Tot al Cost s Rec overed Through Rates 
1 00 

47 53 

Sou rc e :  B PA ,  1 982c ( T abl e 4 )  

Al l oc ati on 
C ustomer Cl ass 

7b 

7f 
7b , 7c , 7f 

7b , 7f 



The rate des i gn a dj ustments are summa ri zed  i n  a secti o n .  
Fol l owi n g  the summary secti on , th ree a l ternate rate s truc tures ( fl at ,  
decl i ni ng b l ock , a n d  ti ered rates ) are ana lyzed ( Secti on 2 p ) . 

The proposed rates a l so i ncl ude a "s cal i ng factor . " Th i s  
scal i ng factor i s  appl i ed to a l l a dj ustabl e whol esal e and transmi s s i o n  Peri o d  
B rates i n  order to der ive Per i od A rates . The factor accounts for the 
c i rcums tances that whi l e the rates a re based on a test  year of J ul y  1 ,  1 984 , 
through J une 30 , 1 985 ( Peri od  B ) ,  the effecti ve peri od of the rates wi l l  begi n 
on November 1 ,  1 983.  I f  the Peri od B rates were appl i e d  to the enti re rate 
peri od , BPA woul d recover more revenue than requi red to meet the revenue 
requi rement.  ( Refer to BPA ,  1 983g , for a ddi ti onal rate des i gn i nformati on . ) 

a .  Excess Revenue 

The excess revenue a dj ustment credi ts dol l ars from fi ve 
s ources ( NF-83 Nonfi rm Energy sa l es , DS I top qua rti l e  pri c i ng , Capac i ty/Energy 
Exchange , IS-83 I n terti e South and  ET-83 Energy Transmi ss i on transacti ons ) 
a ga i nst a l l ocated  costs . I n  general , excess revenue i s  generated  when revenue 
exceeds al l ocated cos ts . I f  BPA di d not a dj ust  i ts a l l ocated cos ts to refl ect 
such revenue ,  more revenue woul d be col l ected  than requi red to meet the 
repayment obl i gati on . The excess revenue a dj ustment c redi ts revenue from such  
sal es to  other cus tomer cl asses , thus  re duci n g  the a l l ocated costs so  that BPA 
does not overcol l ect i ts revenue requi rement.  

Excess revenue a l l ocated to FBS and New resources i s  
credi ted to capaci ty and  energy .  BPA uses the credi ti n g  of  excess revenue to 
bri ng  the resul ts of the COSA cl ass i fi ca ti on of embedded costs cl oser to the 
c l ass i fi ca ti on of costs i n  the TDLRI C  Ana l ysi s .  New resources costs a re 
cl ass i fi ed i n  the COSA us i ng the generati on percentages i n  the TDLR IC  ana l ysi s 
( 1 7  percent capaci ty and  83 percent energy ) .  These same percentages a re used 
to credi t the excess revenue ass i gne d to New resources . H owever ,  the COSA 
c l a s s i fi cati on proces s resu l ts i n  a greater percenta ge of FBS costs cl ass i fi ed 
to capac i ty than woul d be i ndi cate d  by the resul ts of the TDLR I C .  
Consequentl y ,  excess revenue a s s i gned to FBS i s  c redi ted u s i n g  the reverse 
TDLR I C  genera ti on cl ass i fi cati on percentages (83 percent capac i ty and 
1 7  percent energy ) .  Th i s  res ul ts in  rates wh i c h  send a more accurate pri ce 
s i gna l  concern i n g  the rel ati ve i ncrementa l cost of capac i ty and  energy . 

For the tes t yea r  1 985 , BPA anti ci pates excess revenue of  
$290 . 2  mi l l i on .  Sal es at  the proposed  NF-83 Nonf irm Energy Standard and  Spi l l  
rates ( excl udi ng  Surpl us Fi rm Power s al es ma de under that rate ) contri bute 
$226 . 0  mi l l i on to thi s total and  DS I top quarti l e  pri ci ng  contri butes 
$44 . 0  mi l l i on .  The maj o r  s ources of  excess revenue and the excess revenue 
al l ocati on process are di scussed i nd i vi dual l y  bel ow. 

Non fi rm Energy Sal es : To determi ne the amount  of  exces s 
revenue from Nonfi rm Energy sa l es ,  spA forecasts the sal es made and revenue 
rece i ved under  the NF-83 Standard ,  Sp i l l ,  a n d  Di s pl acement rates , and the 
EB-83 Energy Broker  rate for the test peri o d .  The excess revenue is a l l ocated 
to FBS and New resources . 
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DSI  Top Quarti l e :  The second maj or sou rce of revenue 
credi ted to FBS and  New res ources resul ts from costs ass i gned  to the top 
qua rti l e  of the DS I l oa d  u n der the p roposed  I n dustri a l  Fi rm Power rate , 
I P-83.  BPA does not assi gn gene rati on costs to top quarti l e  servi ce i n  the 
COSA s i nce resources a re not pl anned or acqui red to serve th i s  l oad .  I nstea d,  
an opportuni ty cost metho dol ogy is  used to determi ne the costs assoc i ate d  wi th 
serv i n g  top quarti l e  l oad .  BPA uses  the  generati on porti on of the  average 
monthly nonfi rm rate a n d  the NF-83 Sp i l l rate to assi gn an  opportuni ty cost to 
top quarti l e  servi ce . These rates were sel ected  as  best a pproxima ti ng  the 
opportuni ty cost of thi s servi ce g i ven current market condi ti ons.  An amount 
equal to the total opportun i ty cos t ,  $44 . 0  m i l l i on , i s  then c redi ted to FBS 
and New resources . 

Capaci ty/Energy Exchange : BPA may reques t  tha t  a customer 
pay 3 . 0  mi l l s  per k, l owatthour , n  1 , eu of the return of energy unde r  the 
Capaci ty/Energy Exchange contracts . BPA forecasts that 96  average megawatts 
wi l l  be di spl aced wi th these cash  payments . Thus , the Capac i ty/Energy 
Exchange wi l l  produce $2 . 5 mi l l i on i n  revenu e .  Si nce energy returned to BPA 
under Capaci ty/Energy Exchange contracts i s  deeme d an FBS resource , revenue 
rec e i ve d  when BPA does not requi re the return energy i s  c redi ted to FBS.  

I ssue :  The pri nci pl e  i ssue concern i ng the credi ti n g  of 
excess  revenue i s  the di v i s i on of the credi ts between capaci ty and energy .  

Al ternati ve :  BPA cre di ts the FBS  assi gnment of excess 
revenues us i n g  the reverse TDLR I C  percenta ge , res ul ti ng  i n  rates whi ch send a 
more accurate pri ce s i gnal concern i ng the rel ati ve i ncremental cost of 
capaci ty and energy . An a l ternati ve FBS excess revenues credi t i s  to base the 
assi gnment on the same cl ass i fi cati on percentages deve l oped i n  the TDLRI C 
( 1 7  percent  to capaci ty and  83 percent  to energy ) .  Th i s  metho do l ogy woul d 
l ower the pri ori ty fi rm energy c ha rge and presumably l ower the anti c i pate d  
b i l l of  energy i n tens i ve , h i gh annual  l oa d  factor  i ndustry.  However ,  th i s  
al ternati ve woul d not recogni ze the economi c tradeoff between FBS capaci ty and 
energy and  woul d resul t in  rates g i v i ng a l es s  accurate p r i ce s i gnal . 

b .  Revenue Defi c i enc i es 

Certa i n  customers rece i ve servi ces from BPA at  contract 
rates that  are fi xed.  The two categori e s  of these fi xed rate contracts are 
Canadi an Treaty and  Capac i ty/Energy Exchange . These contractual a rran gements 
i ncrease both the capaci ty and energy of  the Federal system. The costs 
a l l ocate d  to the Canadi an  Treaty and  Capac i ty/E nergy Exchan ge , however ,  exceed 
the revenue that can be col l ecte d  unde r  the contracts . Therefore , i f  the 
cos ts to be recovered from other servi ces were not a dj uste d  accordi n gly , BPA 
woul d be unabl e to meet i ts revenue requi rement. To remedy thi s s i tuati on , 
BPA a pporti ons the revenue defi ci ency ( a dj us te d  for the a s s i gnment  of  excess 
revenue from sal es  of Nonfi rm Energy ) , to the cl asses of servi ce  for whi ch  
rates can be c h anged and  by wh i c h  the benefi ts of  the a dded FBS  c apac i ty and  
energy are  received .  

The tota l Can a di an  Trea ty and Capac i ty/Energy Exchange 
defi c i ency , a dj u sted for revenue from sal es  of Nonfi rm Energy , i s  
a pproxi mate l y  $79 . 0  m i l l i o n .  Of th i s  tota l , $20 . 7  mi l l i on i s  c l assi f i e d  to 
capaci ty and  $58 . 3  mi l l i on i s  cl ass i fi ed  to energy . 
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Canadi a n/Treaty :  When the IITreaty between the Un i te d  
States of Ameri ca  a n d  Canada Rel ati n g  to the Cooperati ve Devel opment o f  the 
Water Resources of the Col umbi a Ri ver Bas i n "  was rati f ied ,  BPA entered  i nto 
obl i gati ons to generate and  transmi t capac i ty and energy to Cana di an  del i very 
poi nts .  Con tracts resul ti n g  from th i s  trea ty requ i re BPA to generate 
Suppl ementa l  and Enti tl ement capaci ty at  a fi xed rate of $5 . 50 per 
k i l owatt-year and to transmi t Su ppl emen tal capaci ty a n d  Col umb i a  Stora ge Power 
Exchan ge ( CSPE )  power at a fi xed rate of $1 . 50 per k i l owatt-year .  These rates 
a re fi xe d ,  but  the amount of power to be provi ded gradual ly  dec l i nes unti l 
Apri l 1 , 2003 , at whi c h  time the contracts expi re .  

The Canadi an Treaty resul ted i n  a n  i ncrease i n  the 
fi rm capac i ty and  energy capabi l i ty of  the FBS . Power sal es customers served 
by FBS resources , i n  tu rn , benefi t from th i s  i ncreas ed capab i l i ty .  Therefore , 
the revenue defi ci ency assoc i a te d  wi th the Canadi an  Treaty i s  assi gne d  to al l 
capaci ty and energy sal es customers s erved by FBS resou rces . 

Capac i ty/Energy Exchange : The Capac i ty/Energy 
Exchan ge contracts obl i gate BPA to provi de a servi ce  for whi c h  the contracti ng  
party o ften provi des a reci procal s ervi ce  i nstead  of  a di rect payment.  Under 
these contrac ts , BPA genera tes ca pac i ty when requested  by a contracti ng 
customer and that customer is  obl i gated  to return both the energy associ a ted  
wi th the  del i vered capaci ty and addi ti onal  energy a s  payment for the 
capaci ty .  When BPA does not requ i re the return o f  the energy ( for exampl e ,  
under h i gh streamfl ow condi ti ons ) ,  the contracti n g  customer i s  al l owed to pay 
for i ts obl i gati on i n  cash at  the contractual ly  fi xe d  rate of  3 . 0  mi l l s  per 
k i 1 owatthour .  In an  average water yea r ,  a porti on of  the contracti n g  
customer ' s  obl i gati on i s  requi red to b e  returned wh i l e  the rema i n i ng porti on 
i s  to be pai d for at the contractual  rate . Such exchange energy i s  i nc l uded 
as  an FBS resou rce and has the e ffect of  l oweri n g  the u n i t  FBS costs . 
Therefore , the costs a l l ocate d  to thi s c l ass  are ass i gne d  to the FBS . 

I ssue : The pri nc i pl e  i ssue concern i ng  revenue defi c i enci es 
is the ass i gnment of costs . 

Al terna ti ve : BPA a ss i gns  the revenue defi ci ency to the 
c l asses of  serv i ce for whi ch rates can  be c hanged  and  for whi c h  the benefi ts 
of the a dded FBS capac i ty a n d  energy a re rece i ved. An al ternati ve woul d be to 
a l l ocate the defi c i ency uni formly across al l cus tomer c l a sses . Thi s woul d 
reduce the defi ci ency a l l ocati on to FBS customers and  there fore reduce the 
costs to be recovered from that  c l a s s .  Howeve r ,  the benefi ts from the 
Canadi an Treaty and  capaci ty/energy exchange a re di rectly con ferred on the 
users of the FBS resources and the costs s houl d fol l ow the benefi ts . 

c .  DSI Top Quarti l e  

Si nce BPA does not pl an or  acqu i re resou rces to serve the 
top quarti l e ,  only transmi ss i on c osts are a l l ocate d  to thi s  porti on of the DSI 
l oa d  i n  the COSA. Generati on costs a re ass i gned to the top quarti l e  i n  the 
rate des i gn s tudy accordi n g  to the opportuni ty cost of  provi di n g that 
serv i ce .  Two methods a re avai l abl e for serv i n g  the top q ua rti l e :  one us i ng  a 
combi nati on of prov i s i onal drafts and  nonfi rm , the other us i n g  surpl us Fi rm 
Energy Loa d  Carryi n g  Capabi l i ty ( FELCC ) .  The DSI ' s  have the opti on o f  
sel ecti ng  the servi ce  t o  the i r  top quarti l e . 
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The provi s i onal  drafts ( shi fted FELCC ,  fl exi bi l i ty and  
a dvance servi ce ) use  the fl exi bi l i ty of the  hydro system to move water forward 
i n  time . I n  return for prov i s i onal s ervi c e ,  BPA gai ns  l ater a ddi ti onal 
restri cti on ri gh ts to protect s ervi ce to fi rm l oa ds .  The short run 
opportuni ty cost of Rrovi di ng  th i s  s ervi ce  i s  equal to the revenue BPA coul d 
rece i ve from sal es i f  the water  were not moved forward i n  time . Most of these 
sal es woul d occur  duri n g  the s pri ng  runoff and woul d be s ol d at  the NF-83 
Spi l l  rate .  The l ong  run opportuni ty cost of servi ce wi th provi s i onal drafts 
woul d factor i n  the addi ti onal revenue avai l abl e from provi di n g  or enhanc i ng 
o ther serv i ces  wi th the provi s i onal  drafts . Gi ven the regi onal s u rpl us , i t  i s  
unl i kel y that the demand for such servi ces woul d be great enough to dri ve the 
opportuni ty cost above the Spi l l  rate . Therefore , the opportun i ty cost of 
provi di ng servi ce  to the top quarti l e  wi th provi s i onal drafts i s  approxi mate d  
by costi ng  the servi ce at  t h e  generati on porti on of the NF-83 Spi l l  rate . 
Thi s  cost best approxi mates the opportuni ty cost of thi s  servi ce  gi ven the 
present market condi ti ons . 

The opportuni ty cost associ ated wi th the nonfi rm porti on of 
servi ce  to the OSI  top quarti l e  l oa d  was cal c ul ated  by appl yi n g  the generati on 
porti on of the month l y  average nonfi rm rate to the c orres pon di n g  forecasted 
top quarti l e  s ervi ce . Thi s  approach approximates the proj ected  revenue BPA 
coul d h ave rece i ved i f  the Non fi rm Energy h a d  been s ol d i n  the market,  rather 
than  used to s erve the OSI l oa d .  

For s ervi ce provi ded by s u rpl us FELCC , the opportuni ty cost 
refl ects the fi rm nature of servi ce to the top quarti l e  l oa d  wi th fi rm 
resources . The cost assi gned i s  the s ame un i t  cost as  that assi gned to the 
l ower three quarti 1 es of servi c e .  Servi ce  to the l ower three quarti 1 es i s  
b ased  on BPA ' s  c ost  of servi ng the i n dustri a l  l oa d  wi th fi rm exc hange 
resources . 

I ss ues : I s sues wi th servi ng  the OSI  top quarti l e  perta i n  to 
al ternati ve methods of assi gni n g  c osts for that servi c e .  At i ssue al so  i s  the 
OSI ' s  opt i on of se l ecti ng  the form of servi ce . 

Al ternati ves :  The OSI ' s  have the opti on of sel ecti ng  the 
s ource of thei r fi rst quarti l e  servi c e .  It  can come from nonfi rm energy and 
provi s i onal drafts , or from f i rm s u rpl us FELCC .  The servi ce  wi th fi rm s u rpl us 
FELCC  i s  a h i gher rate opti on ; therefore , the other servi ce opti on i s  most 
often s el ected .  The effect of thi s  s el ecti on ,  duri ng  a peri od  of unsol d 
surpl us , i s  to prov i de th e OSI � s  w i th fi rm s u rpl us at the l es s  expensi ve 
nonfi rm rate . Thi s l eaves BPA wi th more surpl us fi rm energy than i s  c urrentl y 
mark etabl e at  ful l y  a l l ocate d  costs . An al ternati ve woul d be to restr i c t  the 
s el ecti on opti on i n  times  of unsol d s u rpl us fi rm.  

BPA uses an opportu n i ty-cost concept to assi gn costs to  the 
OSI top quarti l e  s ervi ce . There are al ternati ves perta i n i n g  to the costs on 
whi c h  to base the opportu n i ty cos t .  For exampl e ,  t h e  opportun i ty cost 
associ ated wi th the nonfi rm porti on of s ervi ce to the top quarti l e  coul d be 
based on the energy costs of  the actual  resources used to serve the top 
quarti l e . Nonfi rm s ervi ce  coul d be pri ced  as  was nonfi rm energy under BPA � s  
NF-1 rate ( i mpl emen ted i n  1 981 ) wh i c h  refl ected a combi nati on of the cost of 
transmi ss i on pl us  an adder dependent on the cost of resources used to provi de 
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nonfi rm energy.  However ,  thi s  al ternati ve woul d not necessari l y  represent the 
revenue BPA woul d have recei ved  from other markets i f  that energy were not 
del i vered to the fi rst quarti l e .  

BPA currently uses an opportuni ty-cos t concept for p ri ci n g 
the top quarti l e  when serv i ce i s  provi de d by non f i rm energy or  prov i s i onal 
dra fts . However , when serv i ce i s  provi ded by s u rpl us FELCC , BPA bases the 
pri ce on the actual cost of f i rm resources . Use of the opportuni ty-cost  
concept to pri ce serv i ce wi th surpl us FELCC woul d be  an  al ternati ve to  he 
current method.  However ,  i n  times when s u rpl us f i rm energy is unsol d ,  the 
resu l ti ng  opportu n i ty cost associ ated wi th the revenue BPA woul d have rece i ved 
from other markets woul d approach or equal  zero . 

d .  Val ue of  Reserves 

Power sal es contracts wi th the DSI � s  grant BPA the ri ght to 
res tri ct  the DSI l oads under certa i n  condi ti ons .  As a resul t ,  the Federal 
system can use these res tri cti on ri ghts as part of i ts reserve requi rement.  A 
value of reserves analys i s  i s  performed to meas ure the benefi t res ul ti ng from 
the abi l i ty to restri ct the DSI l oad  and to compl y wi th secti on 7 ( c ) ( 3 )  of the 
Reg i onal  Act .  The Federal system reserves provi ded  by the DS I restri cti on 
ri ghts are separated i n to forced outa ge reserves , stab i l i ty reserves , and 
pl ant del ay reserve s .  Thi s  s eparati on fol l ows the l anguage of secti on ( 7 )  of  
the DSI power sa l es contracts . The resul ti ng revenue defi c i ency is  al l ocated  
to fi rm power c l asses of  servi ce .  

I ssue :  There a re two s ets of i ssues wi th the val ue of 
reserves . The fi rst perta i ns to al ternati ves to the cl ass i fi ca ti on of the 
revenue defi ci ency caused by the credi t.  The second set perta i ns to 
measurement of the benefi ts of the reserves and thi s  i s  analyzed i n  Secti on 2m . 

Al ternati ves : The revenue defi ci ency caused by the val ue 
of res erves credi t i s  all ocated to al l f i rm power cl asses of s ervi ce and 
c l as s i fi ed accordi ng  to the cl assi fi cati on percentages devel oped i n  the TDLR I C  
Analys i s .  Al ternati ve methods i ncl ude c l ass i fy i n g  the defi c i ency ( 1 ) based on 
the overal l COSA c l assi fi cati on ; ( 2 )  pri mari l y  to capaci ty ;  or  ( 3 )  prima ri ly  
to  energy .  None o f  these al ternati ves take i nto account the i ncremental cost 
rel ati onsh i ps of capaci ty and energy as does the TDLR I C method.  

e .  Low Dens i ty Di scount ( LDD ) 

The Low Dens i ty Di scoun t ( LDD ) i s  a d i s count appl i ed to the 
Pri ori ty Fi rm Power b i l l s  of uti l i ty customers wi th l ow system dens i ti es .  The 
LDD i s  ma de ava i l abl e pursuant  to s ecti on 7 ( d ) ( 1 ) of  the Regi onal Ac t .  The 
purpose of thi s  di scount i s  to hel p offset adverse effects on the retai l rates 
of rural customers who h ave h i gh di stri buti on costs due to l ow system dens i ty ,  
di ffi cul t terrai n ,  remote servi ce areas and/or other factors . The amount of 
the di scount may be th ree , fi ve , or seven percent dependi ng  on the 
characteri sti cs of the uti l i ty .  The revenue defi ci ency that resul ts from 
granti ng  the d i s count i s  a l l ocated to the pri ori ty f i rm customer cl ass . 

I ssues : The i ssues rel a ti n g  to the LDD pertai n to the 
a l l ocati on of the reven ue defi ci ency .  A s econ d set of i ssues perta i n i ng to 
el i gi b i l i ty and meas urement of the LDD i s  di scussed i n  Section  2 . k .  
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Al terna t i ves : One a l ternati ve i s  to c l ass i fy the 
defi ci ency caused by the [DD to capac i ty only ,  because the di scount i s  rel ated 
to fi xed d is persal  costs . Whi l e  i t  i s  true that most  of the costs rel ated to 
di s persed systems are fi xed  costs , the LDD shou l d not resul t i n  a change i n  
pri ori ty f i rm c l ass i fi cati on percentages . Si nce the LDD i s  appl i ed to both 
the capac i ty and  energy charges uni forml y ,  the defi ci ency shoul d be c l ass i fi ed 
s i m i l arl y .  Cl ass i fi cati on of the LDD defi ci ency to capac i ty woul d have the 
res ul t of mov i n g  away from cost-based rates . 

Another a l ternati ve i s  to a l l ocate the cost of the LDD to 
a l l customers as  i s  the Hanna di s count . The Hanna di s count i s  based on 
Hanna 1 s  use of raw materi al s i ndi genous to the regi on .  Si nce the Hanna 
di scount is  j usti fi ed on the bas i s  of  regi onal and  nati onal benefi ts , the cost 
was a l l ocated to al l BPA customers . The only benefi c i aries  of the LDD , on the 
oth er hand , are pri ori ty fi rm customers . Therefore , i t  i s  a ppropriate to 
al l ocate the LDD costs excl us i ve l y  to that customer cl ass . 

f .  Surpl us Fi rm Power Revenue Defi c i ency 

For ratemak i n g  purposes , BPA has assumed for the i n i ti a l 
proposa l  that  i t  wi l l  be  abl e to market 335 a verage annual  megawatts of 
Su rpl us Fi rm Power a t  i ts ful ly  a l l ocated cost out of  a total of 730 avera ge 
annual megawatts of ava i l abl e Surpl us Fi rm Power.  The rema i n i n g  395 average 
annual  megawatts wi l l  be sol d at the NF-83 Non fi rm Energy rate for l ess  than 
i ts fu l l y al l ocated  cost.  BPA i s  di fferenti ati ng  between revenue from Nonfi rm 
Energy sal es resul ti ng from Surpl us Fi rm resources tha t  cannot be  sol d at  
the i r  ful l y  al l ocated  cost and  revenue from Nonfirm Energy sal es resul ti ng 
from a verage water condi ti ons ( s ee Excess Revenue , Secti on a . ) .  The resul ti n g  
revenue defi c i ency of $47 . 4 1 2 mi l l i on i s  al l ocated  to f i rm c l asses of  s ervi c e .  

The al l ocati on of  the revenue defi ci ency i s  a ccompl i shed as  
fol l ows : ( 1 ) D i vi de the revenue defi c i ency among New resources , Exchange 
resources , and  a dder ( e . g . , transmi s s i on ,  BPA overhead ,  rate des i gn 
a dj ustments ) pro rata based on the compos i ti on of Surpl us Fi rm Power costs ; 
( 2 )  Al l ocate New resources a n d  a dder components to a l l fi rm sal es ; 
( 3 )  Al l ocate Exchange resource component to the I ndustri a l  Fi rm Power cl ass . 

The New resources and  a dder components total $5 . 501 mi l l i on 
and are c l ass i fi ed us i ng the overa l l cl ass i fi cati on percentages of al l 
resources ,  35 percent  capaci ty a n d  65 percent energy .  The excha n ge resource  
component , $41 . 91 1  mi l l i on ,  is  cl ass i fi ed on the  same bas i s  as  the  tota l 
exchan ge resource , 38 percent  capaci ty and 62 percent energy .  The revenue 
defi c i ency i s  assi gned to seasonal peri ods accordi ng  to the 
time-di fferenti ati on percenta ges i n  the COSA and a l l ocate d  to c l asses of 
servi ce us i ng COSA al l ocati on factors . 

I s s ues : I s sues perta i n  to the c l as s i fi cati on and 
al l ocati on of the revenue defi c i ency associ ated  wi th unsol d surpl us f irm power . 

Al ternati ves : BPA al l ocates the cost of unsol d surpl us as  
stated above . An al ternati ve i s  to us e the unsol d surpl us to s erve 
res i denti a l  exchange l oads rath er than tak i n g  h i gh-cost power from the 
exchangi ng  uti l i ti es .  Thi s  woul d reduce the amount of s urpl us f i rm .  
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Another  a l ternati ve i s  to treat unsol d s u rpl us  as nonfi rm 
energy and  add the cost of those resources to the nonfi rm rate . Th i s  woul d 
mean that there woul d be no revenue defi c i ency assoc i a ted  wi th surpl us f i rm .  

An a l ternati ve a l l ocati on method  i s  to a l l ocate the cost of 
the unsol d surpl us to a l l customers rather than to only fi rm cl asses of 
serv i ce .  

g .  Equal i zati on of  Demand  

H i stori cal ly , BPA has  had  un i form demand charges for  sal es 
to P ri ori ty Fi rm,  I ndustri al  Fi rm ,  and  Fi rm Capaci ty customers . Secti on 7 (e )  
of the Regi onal Ac t acknowl edges th i s  tradi ti on by enab l i ng the Admi n i strator  
to  continue to  set uni form demand charge s .  

To a rri ve at  the e qual i zed demand  c ha rge for P ri ori ty Fi rm 
and Fi rm Capaci ty sal es , BPA sums , by component and for both cl asses of 
cus tomers , the al l ocate d  costs for transmi s s i on ,  wi nte r  capac i ty ,  and summer 
capaci ty .  BPA al so  sums the respecti ve b i l l i n g  determi nants and  then d i vi des 
each of the capaci ty components l i sted  above by i ts res pecti ve b i l l i n g  
determi nant.  The equal i zed  demand charges for wi nte r  and summer capaci ty are 
cal cul ated  by addi n g  the equal i zed transmi s s i on charge to the equal i zed wi nter  
and summer capaci ty charges . 

Next , the Surpl us Fi rm Power rate i s  assi gned the same 
demand charge as the previ ousl y determi ned equal i ze d  charge . Any 
underrecovery of a l l ocated capaci ty costs resul ti n g  from th at assi gnment i s  
handl ed  by adj usti ng  the l evel o f  the s u rpl us f i rm energy charge . Thus , 
des p i te the equal i zati on proces s ,  costs rema i n  al l ocated  to the appropri ate 
customer cl as s and are not shi fted between cl asses . The New Resource Fi rm 
Power rate i s  al so assi gne d the equal i zed  Pri ori ty Fi rm demand  cha rge . 

Secti on 7 ( e )  of the Regi onal Act al l ows BPA to equal i ze 
demand  ch arges . Th i s  opti on fac i l i tates admi n i strati on of the rates and 
ens ures that no customer has the i ncenti ve to purchase capaci ty and energy 
separately  and thereby avoi d a h i gher capac i ty charge i n  a power rate . 

I ssues : The i ssues pertai ni ng  to equal i zati on of demand 
are whether i t  s houl d be done . 

Al ternati ves : An al ternati ve to equal i zi n g  demand i s  not 
to do i t. I n  the proposed equal i z i n g  process ,  fi rm capac i ty customers are 
treated  as i f  they were a part of  th e 7 ( b ) rate pool . Howeve r ,  the costs 
i ncurred to serve the capac i ty requi rements of the customers purchasi ng fi rm 
capac i ty are l ower th an th ose for meeti n g  the demand  requi rements of fi rm 
power customers . I f  rates were not equal i ze d ,  the CF rate woul d be l ower than 
the demand  charges of other fi rm power rates . Therefore , customers mi ght 
el ect to purchase capaci ty under the CF-83 schedul e in  order to avoi d the 
h i gher demand charges of the other rate schedul es .  
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h .  Hanna Adj ustment 

The Hanna Ni ckel Smel ti ng Company ( Hann a )  appl i ed for 
and  was awarded a spec i a l  i ndustri a l  rate i n  the 1 982 whol esal e power rate 
fi l i ng  pursuant to secti on 7 ( d ) ( 2 )  of  the Regi onal Act .  Secti on 7 ( d ) ( 2 )  
provi des for the spec i a l  rate " i n  order to a voi d a dvers e  i mpacts of i ncreased 
rates pursuant to th i s  Ac t" for s pec i fi ed  di rect s ervi ce i ndustr i a l  
custome rs . For th i s  rate proposal , i t  was assumed that Hanna woul d reapply 
and  meet the el i gi bi l i ty condi ti ons . The rate for Hanna , the I H-83 Spec i a l 
I ndustr i al rate , equal s the Pri ori ty F i rm ( PF-83 ) rate l ess  the va l ue of 
reserves . The rate a pproxi mates the rate that Hanna woul d have pai d wi thout 
the Reg i onal Act .  

A revenue defi c i en cy i s  caused by chargi ng  Hanna the 
PF-83 ra ther than the I P-83 ra te .  Thi s amount,  $1 . 9  mi l l i on ,  i s  cl ass i fi ed 
1 7  percent to capac i ty and  83 percent  to energy ( the  generati on c l ass i fi cati on 
percentages devel oped i n  the TOLRI C Anal ys i s ) .  Si nce the Spec i al I ndustri a l  
rate i s  a form o f  rate rel i ef wh i ch wi l l  benefi t the whol e regi on a wel l a s  
the rest of the Uni te d  State s by i nc reas i n g  the probab i l i ty that Hanna wi l l  be 
abl e to res ume operati ons ,  the a dj us tment i s  a l l ocated to a l l customers . 

I ssues : The i ssue rel a ti ng  to the Hanna a dj ustment 
pertai ns to the al l ocati on of the revenue defi ci ency . 

Al ternati ves : BPA has a l l ocated  the revenue 
underrecovery ,  caused by gi v i n g  Hanna a s pec i a l  rate , to al l customers . An 
a l ternati ve i s  to a l l ocate the a dj u s tment only to the OSI ' s ,  as the a dj us tment  
i s  des i gned  to  benefi t a member of  that s pec i fi c  c ustome r  cl ass . Some 
customers have reasoned that th i s  woul d be con s i stent w i th the a l l ocati on of 
the c osts of the l ow-densi ty di scount ( see Secti on 2e ) .  

A rev i ew of the record and s tatutory provi s i ons , 
however , i ndi cates that the l ow-dens i ty di scount and the Hanna a dj ustment are 
two separate and unrel ate d  i s sues . Th i s  i s  further supported i n  that 
Secti on 7 ( d ) ( 2 )  a ddresses establ i s hment of an  enti re rate for a customer whi l e  
Secti on 7 ( d ) ( 1 ) a ddresses a di scount to the rates of many customers . Al so , 
the l egi sl ati ve hi story s uggests that Secti on 7 ( d ) ( 2 )  was des i gned 
s peci fi ca l l y  for Hanna a n d  i s  base d ,  i n  part, on consi derati ons of Hanna � s  
nati onal strategi c i mportance .  Havi ng a domesti c sourc e  of a stra tegi c metal 
i s  of val ue to th e nati on . The regi ona l  economi c a n d  soci a l  cons i derati on 
associ ated  wi th Hanna a re vastly di fferent than  the i mpact of the l ow dens i ty 
di s count on the reta i l  rates  of BPA ' s  customers wi th l ow system densi ti es . 
Thi s  di sti n gui s hes the s pec i al rate for Hanna from the LOO a n d  j usti fi es 
shari ng  the cost of the Hanna a dj us tment  among a broad base of c ustomers . For 
these reasons the Hanna adj ustment i s  al l ocated to al l customers . 

revenue from 
purc hasers . 
a dded to the 

i .  Revenue Stabi l i ty 

BPA has recently experi enced a s i gn i fi cant unde rrecovery of 
two types of custome rs : OSI ' s  and compute d  requ i rements 
I n  order  to enhance revenue s tab i l i ty ,  a c ustomer charge has been 
I P-83 rate structure and the b i l l i ng determi nants for computed 

IV-l l l  



requi rements purchasers ( i n  both the PF-83 and the NR-83 rate schedul es ) have 
been modi fi ed  to refl ect the costs whi ch BPA i ncurs i n  bei n g  ready to serve a 
s peci fi ed l oad .  

Dependi ng  on market condi ti ons , computed requ i rements 
customers have found i t  a dvantageous to ( 1 ) di s pl ace the i r  f i rm purchases from 
BPA wi th thei r own nonfi rm energy when the market pri ce for nonfi rm energy i s  
l ow;  ( 2 ) di s pl ace fi rm purchases from BPA wi th nonfi rm energy purchased from 
other uti l i ti es ;  or ( 3 )  purchase BPA fi rm power and  s el l thei r nonfi rm energy 
when the market pri ce i s  favorab l e ;  i . e . , h i gher than  the Pri ori ty Fi rm rate . 
The customers have been abl e to c hoose to di s pl ace p ower from BPA wi thout 
i ncurri n g  any a ddi ti onal cost or c harge. Thi s l eaves BPA wi th resources whi ch  
were purchased to  serve a l oad  l evel wh i ch the computed requi rements cus tomers 
sai d they woul d need . 

I n  earl i er years , the di s pl aced power c oul d be  markete d ,  
except perhaps duri ng  extremel y good water years , a t  a pri ce equal t o  or  
greater than BPA l s  Pri ori ty Fi rm rate . Today , however , BPA is  frequentl y 
unabl e to sel l the di s pl aced power a t  a rate that wi l l  recover BPA : s  ful ly  
a l l ocated costs . Therefore , when power wh i c h  BPA i s  obl i gated  to provi de i s  
di s pl aced,  BPA faces revenue underrecovery .  

Un der the current 1 982 rates , the computed requi rements 
customers pri mari ly  pai d  onl y  for the amount of power they took . The proposed 
1 983 rates have been changed so that the computed requi rments customers wi l l  
pay for the power they take  pl us  a porti on of the costs tha t  BPA has i nc u rred 
to meet thei r s peci fi ed l oa d  l evel . Th i s  i s  done by wei ghti n g  the proposed 
energy b i l l i ng factor so as to refl ect BPA l s  obl i gati on to provi de a g i ven 
l evel of  serv i ce under cri ti cal  water  condi ti ons . Th i s  wi l l  compensate BPA 
for i nc u rred costs , thereby amel i orati ng  the probl em of revenue underrecovery 
due to di s pl acement.  Si nce metered requi rements customers currently p ay for  a 
porti on of the costs assoc i a ted wi th cri ti cal  water pl anni ng  for computed 
requi rements purc hasers , the new b i l l i ng factors wi l l  more fai rl y  d istr i bute 
costs between computed requ i rements customers and those customers wi th fewer 
opti ons under the power sa l es contract ,  i . e . , metered requi remen ts customers . 

I ssue : There are a number of al ternative methods for 
promoti ng  revenue stabil i ty .  

Al ternati ves : BPA l s  mai n  consi derati on i s  to i ncrease 
revenue stabi l i ty and minimize the d i s pl acement of BPA f i rm power.  To achi eve 
th i s , BPA has modi fied  the b i l l i n g  determi nants of the computed requi rements 
customers and a dded a customer charge  to the I P-83 rate structure . 
Al ternati ves to these two acti ons a re di scussed s eparately .  Fo l l owi n g  the 
di scus s i on of al ternati ves to these two acti ons i s  a secti on di scuss i n g  the 
a l ternati ves to achi eve revenue s tab i l i ty i ncl udi ng  el i mi na ti on of the s pi l l 
rate and a deferra l  adj ustment c l aus e .  

Al ternati ves to Modi fyi ng  the Bi l l i n g  Factors : 
Modi fi cati on of the bil l l ng factors i s  bel n g  proposed l n  two rate schedul es , 
the PF and the NR.  An a l ternati ve i s  to charge computed requi rements 
customers on a "take or pay "  bas i s .  Thi s woul d mean  tha t  the customer woul d 
be c ha rged for the amount  of  fi rm power they requested BPA to h ave ava i l ab l e 
to s erve them , whether or not they used the power. However ,  i t  
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i s  poss i b l e tha t  BPA coul d recei ve some revenue from the sal e of the di s pl ace d 
energy i n  the nonfi rm market.  However ,  i t  i s  l i kel y that the a ddi ti onal 
reven ue from such nonfi rm s al es wi l l  be l es s  than the revenue BPA woul d have 
recei ved from the fi rm power sal es . Therefore , BPA i s  wi l l i n g to share the 
ri sks  of revenue underrecovery wi th the customers by modi fyi ng  the b i l l i ng 
determi nants . 

Al ternati ves to OSI  Customer Charge : Under BPA ' s  1 983 
i n i ti a l whol esal e rate proposal , a customer charge woul d be i ncl uded i n  the 
OSI rate . Rema i n i n g  revenues woul d be col l ected from demand and energy 
charges whi ch woul d vary wi th actual OSI  operati ng  l evel s .  The total bi l l  
i nd i v i dual OS I l s woul d face woul d be the s ame wi th or  wi thout a customer 
charge . However ,  s i nce fewer revenues woul d need to be col l ected from demand 
and energy charges , those DSI ' s  wh i ch choose to o perate duri n g  the rate peri od 
woul d face l ower i ncremental el ectri c i ty costs than they woul d i n  the absence 
of a customer charge . However , i f  some OSI l s  coul d foresee actual operati on 
onl y at  l ow l evel s duri ng the rate peri o d ,  they may see the customer charge as 
bei n g  too h i gh to economi cal l y  j usti fy operati ng  at  any l evel and cancel thei r 
contracts wi th BPA al together. 

One al ternati ve to th i s  proposed charge woul d be a mutual l y  
agreed " take or  pay " rate opti on . Thi s  al ternati ve woul d establ i sh a rate 
1 evel for a certa i n  guaranteed 1 evel of l oa d .  S i  nce the "take or  pay"  
provi s i on i s  mutual ly  agreed upon , th i s  a l ternati ve woul d benefi t both BPA and  
the OSI � s  by provi di n g  the i ndustri es an i ncenti ve to  o perate and  by i mprovi ng  
BPA ' s  revenue predi ctab i l i ty .  

Th i s  al ternati ve has  the poten ti al  for i ncreas i n g  BPA � s  
revenues and revenue predi ctab i l i ty and  al l owi ng  for i ncreased OS I operati ons 
at  l ower effecti ve power rates i f  a su ffi ci ent guaranteed l oad  l evel can be 
achi eved through the " Rate B "  a rran gement. However ,  i f  suffi ci ent OSI  l oads 
cannot be guaran teed under  a "take or  pay"  c oncept , Rate A under  th i s  propos al 
woul d be i n  effect.  In the absence of  a customer charge , BPA � s  revenue woul d 
be more sens i ti ve to devi ati ons of  actual  OS I l oads from forecast l oads . 

Th i s  al ternati ve coul d be modi fi ed  to i ncl ude a customer 
ch arge under  Rate A .  The customer ch arge wi l l  guarantee a porti on of  the OSI  
cl ass ' s  revenue requi rement i f  for some reason the opti onal rate ( Rate B )  i s  
not sel ecte d .  

Another modi fi cati on coul d be for BPA t o  o ffer i ts rate 
opti on only for rate Peri od A ( November 1 ,  1 983 , through June  3 0 ,  1 984 ) wi th a 
l ater s i mi l ar offer ma de for Peri od B ( J u l y  1 ,  1 984 , th rough J u ne 30 , 1 985 ) .  
Th i s  woul d g i ve both BPA and the OSI l s  time to reassess the i r  res pecti ve 
s i tuati ons pri or to Period B ,  a l l owi ng  for fl exi bi l i ty for both BPA and the 
OSI l s  to adj ust  for trends duri ng  Peri od A, e . g . , BPA revenue l evel s ,  pri ces 
for OSI products . 

Another al ternati ve method des i gned to ensure that BPA 
woul d col l ect  at l east  a porti on of  the revenues forecast to be recei ved from 
the OSI l s  i s  a mi n imum b i l l .  A mi n i mum month ly  b i l l  coul d be set to recover 
one-twel th of  the cost al l ocated to the l ower three quarti l es of  customer 
contract deman d .  A mi n imum b i l l  woul d i mpose an add i ti onal charge on top of  
the contractual ly  i mposed curta i l ment charge.  
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Other Al ternati ves for Ach i ev i n g  Revenue Stabi l i ty :  There 
are two other a 1 ternatl ves for l mprovl n g  BPA: s  revenue stabl I l ty .  wl th 
res pec t to the computed requi rements customers , mos t di s pl acement of fi rm 
purchas es from BPA occurs when BPA i s  sel l i n g  a t  the nonfi rm energy Spi l l  
Ra te . Therefore , el imi nati on o f  the Spi l l Rate woul d be a n  a l ternati ve wh ich  
coul d resul t i n  fewer d i s pl acements of fi rm purchases from BPA. However ,  a 
uti l i ty mi ght base i ts deci s i on regardi n g  di s pl acement on the a verage cost of  
power from BPA and not  j us t  on the  margi nal  energy ra te . Si nce the a vera ge 
cos t o f  power probab ly  woul d exceed the average nonfi rm rate , di s pl acement of 
f i rm purchases mi ght sti l l  conti nue .  

A second al ternati ve to i mprove BPA ' s  revenue stab i 1 ty is  a 
Deferra l  Adj ustment Cl aus e .  Th i s  cl ause woul d au toma ti cal l y  a dj ust  rates i n  
res ponse to l arge changes i n  revenues caused by events over wh i c h  BPA h as 
l i ttl e control , such as  wea ther or economi c condi ti ons . 

j .  Adj ustment  Cl auses 

An automati c a dj u s tment cl ause a l l ows rates to a dj us t  
automa ti cal l y  i n  res ponse t o  c hanges  i n  the actual costs of maj or expense 
i tems over wh i ch a uti l i ty usual ly  has l i ttl e control . The automati c nature 
of the a dj u stment cl ause al l ows for i ncreases or decreases i n  rates , and  thus 
a c l oser track i n g  of costs , wi thout the del ay and expense of formal rate 
heari n gs .  Two au tomati c adj ustment cl auses a re i ncl ude d  i n  the proposed 
rates : the Exchange Adj ustment Cl ause and the Supply System Adj ustment Cl aus e .  

Exchange Adj ustment Cl aus e :  An Exchange Adj ustment Cl ause 
is  i ncl uded  in  the Pri ori ty Fi rm , Industri al Fi rm ,  Fi rm Capac i ty ,  New Resource 
Fi rm and Su rpl us Fi rm rate schedul es because exchan ge resou rces a re ass i gned 
to l oa ds served under these rates . The adj ustment i s  i n  the form of a rebate 
or surcharge i f  the actua l  avera ge cost of sel ected  exchange resources du ri ng  
the peri od  November 1 ,  1 983 , th rough J une 30 ,  1 985 , di ffers from that 
forecast.  The actua l  a verage cost of  exchange resources i s  based on the 
average cost of the f ive nondeemer IOU � s .  Any changes i n  the rel ati ve mi x of 
the exchange l oad  between exchangi ng  uti l i ti es wi l l  a ffect the average cost of  
the exchange.  

I s sue:  Th e i ssue on the exchan ge adjustment  c l ause i s  th e 
cal cul a ti on of the average cost of the exchange.  

Al ternati ve :  BPA ' s  cal cul ati on for the actual  avera ge cost 
of the exchange i s  based on the average cost of fi ve non-deemer IOU � s . The 
a l ternati ve cal cul ati on woul d base the a dj ustment on an  avera ge of a l l costs 
of exchangi ng  resources , i ncl udi ng  deemers . Si nce deemers may el ect to 
exchange , th i s  a l ternati ve woul d account for thei r costs . However , deemer 
IOU ' s  have no i mpact on net revenue , and publ i c  a genci es have only a mi nor 
i mpact because  thei r average system costs a re c l ose  to the Pri ori ty Fi rm rate . 

Supply System Adj ustment Cl aus e :  A Supply System 
Adj ustment Cl ause has been i nc l u ded  i n  the P ri ori ty Fi rm and  Fi rm Capaci ty 
rate s chedul es wh i ch a re served by Federal base system resources . The 
a dj ustment wi l l  be made to the P ri ori ty Fi rm Energy charges and the Fi rm 
Capaci ty rate effecti ve Ju ly  1 ,  1 984 , to the extent that  ( 1 ) the actual 
OY  1 984 ( Ju ly  1 , 1 983 , through June  3 0 , 1 984 ) Supply System fundi n g  
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req u i rement for Pl ants 1 ,  2 ,  and  3 di ffers from the costs i n  the foreca s t  
revenue requi rement for OY 1 984 , a n d  ( 2 )  the OY 1 985 Supp ly  System Annua l 
Bu dget for P l ants 1 , 2 ,  and  3 di ffers from the costs i n  the forecast revenue 
requi rement for the tes t  year. The a dj ustment may be tri ggered only once and 
no fi nal  a dj ustment wi l l  be made . 

I s sues : The i ssues wi th the Supp l y  System Adj ustment 
C l ause  concern the costs whi ch  s houl d be covered  and the rate schedul es to 
wh i c h  the adj us tment shou l d a ppl y .  Al so a t  i ssue i s  whether  there s houl d b e  
a ny l i mi t o n  h e  amount o f  the a dj ustment. 

Al ternati ves : There a re a l ternative ways to compute Su ppl y 
System costs whi ch coul a be covered by the proposed a dj ustment c l ause .  The 
c l ause  coul d l i mi t the costs passed through the a dj u s tment to changes i n  
forecasted pri ce  of materi a l s and excl ude cost changes due to changes i n  the 
quanti ty of materi a l  requi red . However ,  l i mi ti n g  the a dj u s tment to one 
component of the Supply System cost woul d not fu l l y  track BPA l s  obl i gati ons 
and coul d cause a potenti a l  revenue underrecovery .  

Al s o ,  an  i ssue  i s  whether there shou l d b e  a n  upper l imi t on 
the amoun t  o f  the a dj ustment.  An a l ternati ve 1 0-percent cei l i n g  coul d be 
estab l i shed on the i ncrease  i n  actual  Supp ly  System cost from forecasted  costs 
that wou l d pass through to BPA c ustomers . Pl aci n g  any l i mi t on the amount of 
c osts that can pass through to the customers coul d potenti a l l y  h i nder BPA l s 
own abi l i ty to recover costs . Th i s  woul d cause revenue underrecovery , 
potenti a l l y  caus i ng i ncreased deferral of payments due to the Treasury .  

BPA proposes that the a dj u s tment  shou l d a pp ly  to those 
customers a l l ocated FBS c osts ( PF a nd CF rate schedul es ) .  An a l ternati ve i s  
to a l so  i nc l ude the adj us tment on the N F  ra te s chedu l es a s  i t  i s  a ffected  by 
FBS costs . 

Other Adj ustmen t  C l auses : Another a dj u stment  c l ause wh ich  
has been consi dered i s a l ow water s u rcharge . Thi s  woul d be a n  a ddi ti ona l 
charge wh i ch wou l d be a ppl i ed to FBS customers conti ngent upon a system 
condi ti on such a s  fai l ure to refi l l  a reservoi r. Such a s u rcharge woul d 
reduce the cost of  constructi n g  and  operati n g  the system for hydrol ogi c events 
wi th a l ow possi b i l i ty of occurrence .  

k .  Low Den s i ty Di s count ( Appl i cati on ) 

A Low Den s i ty Di s count ( LDD ) was i nc l uded  i n  the PF-l  
P ri ori ty Fi rm Power rate schedu l e pursuant to Secti on 7 ( d ) ( 1 )  of the Regi ona l  
Act .  Th i s  di scount was i nsti tuted t o  avoi d a dverse i mpacts on reta i l  rates o f  
uti l i ti es wi th l ow system densi ti es .  Al l customers purc has i n g  pri ori ty fi rm 
power ,  both publ i c  and  i nvestor-owned ,  a re e l i gi bl e for the di scount p rovi ded 
the i r sys tems meet the system densi ty cri teri a estab l i s hed  by BPA. ( See 
Secti on 2 e .  for a l l ocati on of LDD ) .  

BPA uses two rati os to ca l cul a te the di scount :  ( 1 ) tota l 
k i l owatthour sal es  d i vi ded by total depreci ated i nvestment i n  e l ectri c pl ant  
( excl udi ng  generati on p l ant ) ;  and  ( 2 )  tota l res i den ti a l  consumers di vi ded  by 
pol e m i l es of di s tri buti on l i n e .  BPA h a s  ha d an  upper l i mi t of 1 0  consumers 
per mi l e  to qual i fy for the LDD .  BPA i s  a l so  propos i ng a l i mi tati on for the 
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k i 1 0watthour to i nvestment i n  el ectri c pl ant rati o of  6 0 .  The LDD a ffects the 
l evel of the Pri ori ty Fi rm rate , but does not i mpac t  the cos ts to be recovered 
from other customer c l asses . 

I n  the i n i ti al proposal , SPA a ssumed that the average 
system cost for exchan gi ng  uti l i ti es woul d i ncl ude the actual cost of power 
wh i ch the exchan gi n g  uti l i ty woul d be purcha s i n g  from SPA .  That i s ,  i f  the 
exchan gi ng  uti l i ty were enti tl ed to an LDD , then the average cost of power 
purchased from SPA wou l d be l ower than the cost woul d h ave been wi thout the 
LDD . 

I ssues : LDD i ssues concern the a ddi ti onal  qual i fi cati on 
l i mi t on the rati on of ki 1 0watthours/i nvestment in  el ec tri c pl ant and the 
a ppl i cati on of the LDD to exchange l oads . 

Al ternati ves : An a l ternati ve to the proposed l i mi t of  
6 0  k i 1 0watthours per  l oa d  is  to  h ave no l i mi t.  However ,  the purpose of  the 
l i mi ts of 1 0  consumers per mi l e  of pol e l i ne and 60 k i 1 0watthours per 
i nves tment  i s  to s creen out customers wh i ch a re not typi ca l  of uti l i ti es wi th 
l ow system dens i ti es ,  the i ntended benefi ci a ri es of th i s  mi ti gati on meas ure . 

An a l ternati ve to SPA � s  proposal  i s  to not grant an L DD on 
exchange purchases because i t  i s  contended  that exchangi ng  publ i c  agency 
uti l i ti es a re thus awarded the di scount twi ce--once on thei r exchange l oa ds 
and once on thei r  total l oa ds .  

The di s count i s ,  i n  effect , awarded  twi ce . However ,  SPA 
purchases an amount of  power from the exchangi ng  uti l i ty equal to i ts exchange 
l oa d .  Th us , wh i l e  the di s count i s  awarded twi ce , i t  i s  i n  effect taken away 
once . It  i s  true , however ,  that the dol l ar val ue of the di scount i s  di fferent 
i f  the di scount i s  not a ppl i ed to exchange power .  Th i s  di fference i s  due to 
the fact that  whereas the uti l i ty purchases power from SPA at the uti 1 i ty 1 s  
Pri ori ty Fi rm Ra te , SPA purchases the exchange power from the uti l i ty at the 
uti 1 i ty 1 s  average system cost. Thus , in  the case of  Dougl a s  El ectri c Coop , 
the amount of  the di scount woul d be $21 9 , 920 i f  i t  were a ppl i ed only "once , "  
i . e . , to i ts total l oa d ,  but the total dol l ar val ue of the di scount i s  
$1 70 , 290 greater  i f  i t  i s  a ppl i ed to exchan ge l oads as  wel l . 

1 .  Val ue of  Reserves C redi t 

The Federal system reserves provi ded by the DSI 
restri cti on ri ghts are s epara ted  i nto forced ou tage reserves , stabi l i ty 
reserves , and  pl ant del ay reserves . 

Forced outa ge reserves mai nta i n  the operati n g  i ntegri ty of  
the Federal system. To cal cul ate the  val ue of forced outage reserves , i t  was 
assumed that ,  absent the DSI restr i c ti on ri gh ts , the Federal forced outa ge 
reserves requ i rement woul d be met by i nstal l ati on of the l east-cost 
a l ternati ve of 1 880 megawatts of combi ned cycl e combusti on tu rbi nes . The 
annual cost associ ated  wi th the turb i nes i s  $1 25 , 2 1 0 , 000.  However ,  thi s  cost 
overstates th e benefi t deri ved from the DSI restri cti on ri gh ts . I n  test  
year  1 98 5 ,  the DS I l s  are  esti mated  to  provi de 1 245  Megawatts of  forced outage 
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res erves bas ed  on the s i ze of the second and thi rd quarti 1 es of proj ecte d  
l oa d . Thus , the i nvestment cost was prorated based on the amount o f  reserves 
provi de d by the OS I s  to deri ve the annual cost of $82 , 9 1 8 ,000.  

Stabi l i ty reserves prevent regi onal and  i nterregi onal 
i nstab i 1 ty resul ti ng  from underfrequency on the el ectri cal  gri d.  Stab i l i ty 
reserves provi de d  by the OSI  restri cti on r i ghts were val ued at  the cost of 
i nstal l i ng a l oa d  tri ppi ng  scheme whi ch  woul d i sol ate vari ous porti ons of the 
system i n  l i eu of restri cti n g .  The annual cost i n  the test  yea r  associ ated  
wi th these res erves is  $64 ,000.  

Pl ant del ay reserves protect the rel i ab i l i ty of the system 
from constructi on del ay and poor performance of exi sti ng pl ants . The P ac i f i c  
Northwest Systems Analys i s  Model ( SAM )  was used to c al cul ate the probab i l i ty 
of res tri cti ng the OS I ' �  second quarti l e  due to pl ant del ay and the 
correspondi ng expected amount  of the restri cti on . I n  l i eu of restr i c ti n g ,  SPA 
assumed the combi ned  cycl e combusti on turbi nes woul d be run .  SPA l ooked at  
the  probabi l i ty of  restri cti on over a future 7-year per i od .  The annual 
1 eve1 i zed  cost associ ated  wi th pl ant del ay reserves provi de d  by restri cti ng 
the OSI � s  second  quarti l e  i s  $7 2 , 000 . 

The total val ue of reserves provi de d  by the O S I ' s  
restri cti on ri gh ts i n  th e tes t  year i s  $83 ,880 , 000 . To cal cul ate the credi t 
the OS I ' s  recei ve , SPA empl oys a s hare-the-savi ngs methodol ogy .  Added to the 
val ue of the reserves provi ded by the OSI l s  i s  the expecte d  cost to the OSI ' s  
of the outages , $1 2 6 ,000.  Thi s  total amount was d i v i ded  i n  hal f to arri ve at  
the  val ue , $41 , 940 , 000 , that  is  credi ted to  the  OS I ' s .  The val ue of reserves 
credi t resul ts i n  a revenue defi c i ency whi ch i s  cl ass i fi ed 1 7  percent to 
capaci ty and 83 percent to energy accordi ng  to the c l ass i f icati on percenta ges 
devel ope d i n  the TOLRI C Ana l ys i s .  

I s s ues : Th e pri nci pl e i s sue wi th the val ue of reserves 
rel ates to the l evel of the val ue .  

Al ternati ves : An al ternati ve cal cul ati on of pl ant del ay 
reserves woul d i nc l ude the acqu i s i ti on of conservati on as  a res ource the 
reserve woul d protect .  Th i s  a ddi ti on coul d consi derably  i ncrease the val ue of 
pl ant del ay res erves . 

Th e OSI l s  rece i ve a $7 50 , 000 credi t for s tab i l i ty reserves , 
a val ue based upon the cost of i nstal l i ng  tri ppers whi ch woul d c reate rotati ng  
b l ackouts i n  the  reg i on to avoi d system fai l ure . The  val ue to  other consumers 
of not havi n g  to face rol l i n g  b l ackouts i s  not recogn i zed i n  the proposed 
cal cu l ati on of the val ue of s tab i l i ty reserves . An a 1 terrati ve woul d be to 
i ncl ude th i s  val ue , thereby i ncreasi n g  the credi t the OS I l s  recei ve .  

The share-the-savi n gs method for credi ti ng  the reserves 
resul ts i n  the OS I ' s  getti n g  only one-hal f of the c redi t.  An a l ternati ve i s  
to pay ful l val ue for reserves . 

m. Susta i ned  Peak i ng  Surcharge 

To encoura ge capaci ty purchasers to l i mi t thei r use of 
Federal generati ng  faci l i ti es and maxi mi ze use of the i r  own fac i l i ti es ,  the CF 
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rate i ncl udes an addi ti onal month l y  charge for capac i ty taken i n  exces s of  
9 consecuti ve hours per  day. 

I s sue :  The  i ssue wi th the sustai ned peak i n g surcharge i s  
the l imi t o f  9 hours . 

Al ternati ve :  An  al ternati ve i s  to  al l ow sustai ned peak i ng 
for more than 9 hours . However,  the 9-hour l i mi t i s  based on the 
determi nati on that tak i n g of any addi ti onal hours of capaci ty coul d reduce 
system peak i ng capab i l i ty .  

n .  Trans formati on 

An adj ustment under consi derati on i s  a trans formati on 
charge . Th i s  woul d be a separate charge to a customer for del i veri es of power 
at l ower vol ta ges . BPA had a trans formati on charge duri n g  the 1 974-1 979 rate 
period .  There i s  not currentl y a s epa rate charge for trans formati on and  that 
c os t  i s  combi ned wi th other demand costs and di stri buted  amon g al l fi rm power 
customers . However,  the recent Exc hange Transmi ss i on C redi t Agreement 
provi des transmi s s i on benefi ts to publ i c  agenci es wh i ch woul d be el i gi bl e  to 
exchange wi th BPA u nder the Res i denti al  Exc hange Contract.  Publ i c  agenci es 
wi th exi s ti ng l ow-cost generati n g  resources recei ve no corres pondi ng  benefi ts 
for the i r  transmi ss i on systems . A trans formation  charge woul d prov i de such a 
benefi t .  

o .  Non fi rm Energy Ra te 

BPA pl ans generati n g  resources sufi ci ent to meet the 
forecast needs ( fi rm l oads ) of i ts Pac i fi c Northwest customers , assum i n g  hydro 
condi ti ons equal to the l owes t  water  per i od of h i stori cal  record for the 
Federal Col umb i a  Ri ver Power System ( FCRPS ) ( the hydroel ectri c power sys tem of 
the Col umb i a  Ri ver ) . I f  hydro condi ti ons a re better than th i s ,  more energy 
wi l l  be ava i l abl e to sel l .  The energy that i s  avai l abl e u nder favorabl e water 
condi ti ons i s  cal l ed nonfi rm energy .  Al throu gh nonfi rm energy may be 
avai l abl e at  di fferent ti mes throughou t the year ,  it is  mos t pl enti fu l in  the 
s pr i n g  and summer as a resul t of the i ncreased s treamfl ows that resul t from 
mel ti n g  snowpack i n  the mounta i ns and rel eas e of water to i ncrease ri ver fl ows 
for mi grati n g  fi sh . Th e FCRPS usual ly  does not have the ab i l i ty to store al l 
of th i s  water i n  res ervoi rs when i t  i s  most pl enti ful and BPA must generate 
energy or s pi l l the water .  

Uti l i ti es both i ns i de and outs i de the  Pac i fi c  Northwest can 
purachase nonfi rm energy . Publ i c  Law 88-552 guarantees el ectri c consumers i n  
the Paci fi c Northwest fi rs t  cal l on el ectri c energy generated a s  Federal 
hydroel ectri c pl ants i n  the reg i on .  When Northwest uti l i ti es choose n o t  to 
purchase th i s  energy ,  under certa i n  condi ti ons i t  may be  o ffered to customers 
outs i de the regi on . Therefore , non f i rm energy i s  offered f i rst  to Northwest 
uti l i ti es and then to uti l i ti es outs i de the Northwest at  the s ame rate . BPA 
sal es of nonfi rm energy to Cal i forn i a are l i mi ted by I nterti e transmi ss i on 
capaci ty .  

Re venue from nonfi rm energy sal es h a s  reduced substanti al ly  
the cost of  el ectri c i ty for Pac i fi c  Northwes t customers . BPA c redi ts the 
revenue recei ved  from nonfi rm energy sal es to i ts fi rm power rates . 
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( 1 ) Standard Rate 

The proposed Standa rd rate woul d a ppl y when the FCRPS 
hydroel ectri c pl ants are nei ther s pi l l i n g  nor forecasted  to spi l l  due to an  
excess  of  energy on the  FCRPS above avai l abl e markets . The rate , 20 . 8  mi l l s  
per k i 1 owatthour i n  the tes t yea r ,  refl ects the a ve rage cost of servi ce wi th 
FBS and  new resources power.  Fi fty percent of the energy sol d under  the 
Standard rate wi l l  be made ava i l ab l e on a guaranteed del i very bas i s  for 1 day . 

( 2 )  Spi l l  Rate 

The proposed  Spi l l  rate woul d be i n  e ffect when one or  
more FCRPS hy droel ectri c pl ants are  spi l l i n g  or  a re forecasted to  s pi l l due  to 
an  excess of energy on the FCRPS above ava i l abl e markets . The charge wi l l  be  
1 3 . 0  mi l l s  per  k i 1 owatthour,  Thi s  rate i s  based on an  anal ys i s  of vari abl e 
costs of Northwest coal pl ants s howi n g  a wei ghte d  average vari abl e cost of  
approxi matel y 1 3 . 0  mi l l s  per k i 1 owatthour for the test  year.  The Spi l l  rate 
represents a reducti on from the Standard rate to refl ect changes i n  marketi ng  
condi t ions .  

( 3 )  Di s pl acement Ra te 

The propose d  Di s pl acement rate woul d be  a dded to the 
NF-83 rate sc hedul e to be effecti ve when an excess of energy exi sts on the 
FCRPS above avai l abl e ma rkets at  the Spi l l rate . The i ncl us i on of  the 
D i s pl acement rate i n  conj uncti on wi th the Spi l l  rate woul d hel p to ens ure that  
BPA d i s pl aces the  greatest  poss i bl e  amount of thermal generati on and woul d 
a l l ow an i ncrease i n  NF-83 revenue . Thi s  rate woul d be s i mi l ar i n  concept to 
the Energy Broker rate . I n  fac t ,  customers who a re parti ci pants i n  the 
Western Sys tems Coordi nati n g  Counc i l  (WSC C )  Energy Broker System woul d not 
purc hase  energy unde r  the Di s pl acement rate but woul d i nstead use the Broker 
System and the EB-83 rate . 

(4 ) I ncrementa l  Rate 

The propose d  NF-83 I ncremental  rate woul d be appl i ed 
to sal es of power pro duced or purchased conc urrently wi th the nonfi rm sal e 
whi ch BPA may , at  i ts opti on , not produce o r  purch ase  and  when the i ncremental 
cost i s  greater than  1 8 . 8  mi l l s  ( the proposed  Standard rate l es s  2 . 0  mi l l s ) .  
The rate woul d be  equal to the i ncremental  cost of  the power pl us 2 . 0  mi l l s  
per k i 1 owa tthour. 

I s s ue :  The pri nci pal  i ss ue i s  whether the Non fi rm 
Energy rate recovers an  a dequate l evel of revenues whi l e  di s pl aci ng thermal 
res ources . 

Al ternati ves : There a re a l ternati ve ways to structure 
the rates . It  i s  al l eged that the Spi l l  rate has encouraged customers to 
del ay thei r energy purchases unti l BPA i s  i n  a spi l l condi ti on . The refore , 
one a l ternati ve i s  to el i m i nate the Spi l l  rate thereby el i m i nati n g  the 
i ncenti ve for b uyers to avoi d purchas i n g  at  the Standa rd rate . Th i s  
al ternati ve i s  seen a s  l i kely to i nc rease revenue from NF-83 s al es .  I n  
a ddi ti on , s urpl us fi rm power woul d become more marketabl e  because o f  the 
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i ncrease i n  the pr ice of  nonfi rm energy .  Opponen ts of  tn i s  al ternati ve cl a i m  
that  BPA l s  revenues woul d decl i n e  a s  BPA woul d have pri ced i tsel f out of the 
market. 

BPA has anal yzed the effects of  el i mi nati n g  the Spi l l  
rate . Thi s  analys i s  i ndi cates that el imi nati on of the Spi l l  rate woul d 
i ncrease the revenues BPA woul d col l ect compared to the revenues from the 
NF-83 i n  the i n i ti a l proposal . BPA al so  demonstrated that whi l e  potenti a l  
competi ti on coul d reduce the expected benefi ts of el imi nati ng  the  Sp i l l  rate , 
there was no i nformati on ava i l abl e that woul d i ndi cate that there were 
s ubstanti al  quanti ti es of power ava i l abl e to Cal i forn i a  at rates l ess  than the 
NF-83 Standard rate but greater than the NF-83 Spi l l  rate . Furthermore , the 
analys i s  i n di ca ted  that  surpl us fi rm power woul d become more marketabl e  
because of the i ncrease i n  the pri ce of nonfi rm power.  

The  analys i s  on el imi nati ng  the Spi l l  rate was  based 
on the Nonfi rm Revenue Ana l ys i s P rogram ( NFRAP ) whi c h  forecasts nonfi rm energy 
revenues based on an analys i s  of 40 water years . The NFRAP model ed  Paci fi c 
Northwest competi tion under al ternati ve assumpti ons .  The fi rst assumpti on i s  
"proporti onal spi l l "  wh i ch model s the effect o f  BPA and  Pac i fi c  No rthwest 
uti l i ti es s pi l l i ng in  proporti on wi th each uti l i ti es l  total amount of nonfi rm 
energy compared to the tota l  amount  of nonfi rm energy i n  the Pac i fi c  Nortnwest 
reg i on .  NFRAP demonstrated that BPA woul d col l ect a pproximately $63 mi l l i on 
more than the NF-83 proposal o f  a 1 3 . 0  mi l l s/kWh Spi l l  rate . The secon d 
assumpti on under whi ch  NFRAP wa s run was tha t  a l l ava i l abl e non-Federal power 
i s  marketed before BPA enters the ma rket. That  i s ,  a l l Paci fi c Northwest 
uti l i ti es sel l al l the i r  avai l abl e nonfi rm energy on the i nterti e before BPA 
i s  a l l owed to sel l i ts nonfi rm energy .  Th i s  assumpti on i s  the most 
conservati ve assumpti on poss i bl e concern i n g  competi ti on from other Paci fi c 
Northwest uti l i ti es .  Even under th i s  very conservati ve a ssumpti on , BPA sti l l  
recei ved approximatel y $33 mi l l i on more revenue el imi nati n g  the Spi l l  Rate 
than wi th a 1 3 . 0  m i l l s/kWh Spi l l rate . 

Some aspects of the nonfi rm energy market are 
di ffi cul t to model a dequatel y .  These factors that  woul d a ffect nonfi rm energy 
revenues are Northern Cal i forni a  hy dro generati on , mi n imum genera ti on 
constrai n ts ,  I n terti e l oopfl ow , and Cal i forn i a  nuc l ear pl ants forecast to come 
on-l i ne duri ng the rate peri od.  BPA has model ed the nonfi rm market us i ng the 
best i n formatl on avai l abl e a t  th i s  time . Adj ustments a re ma de to reduce the 
Cal i forn i a  market to account for l oop fl ow , mai ntenance , fi rm contracts , and  
export of  non-Fe deral fi rm surpl us . The NFRAP al so a ssumes that B . C .  Hy dro 
has 1 500 megawatts ava i l abl e for sal e i n  September and October and 
1 000 megawatts in  November ,  December ,  and January .  The factors c i ted above 
are primari ly  structural  determi nants of the nonf i rm energy market. That i s ,  
BPA coul d experi ence a reducti on i n  sal es because o f  the factors regardl ess of  
the NF-83 rate l evel or  desi gn . 

Competi ti on from suppl i ers outsi de the regi on , e i ther 
B . C . Hy dro or al ternate suppl i ers whose power woul d not fl ow over the 
I n terti e ,  woul d reduce nonfi rm revenues . As stated  above , sal es by B . C .  Hydro 
have been accounted  for i n  the NFRAP .  BPA performed a sens i ti vi ty analys i s  of 
the effects of di fferent l evel s of competi ti on on nonfi rm energy revenues . 
The I n terti e capac i ty was reduced by i ncrements of 200 megawatts a ssum i n g  a 
scenari o of proporti onal spi l l  and  one i n  wh i c h  BPA absorbs a l l the spi l l .  
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The I n terti e reducti on represents i ncreas i n g  l evel s of  competi ti on wh i ch 
woul d ,  for exampl e ,  account for sal es  to Cal i forn i a by B . C . Hydro whi c h  are i n  
a ddi tl on to sa l es assumed i n  the base case , or from any source  outs i de the 
Paci fi c Northwest regi i on i ncl udi ng  northern Cal i forni a hydro generati on . 
Un der the proporti onal s pi l l scenari o ,  competi ti on coul d di s pl ace more than 
1 000 megawatts of  BPA nonfi rm sal es  on the I nterti e before BPA revenues woul d 
be l owered by el imi nati n g the Spi l l rate . I n  the mos t conservati ve scenari o 
i n  whi c h  BPA abs orbs al l the regi onal  s pi l l , competi ti on coul d di s pl ace over 
400 megawatts before BPA woul d be worse off by el i mi nati n g  the Spi l l  rate . 
Furthermore , l i ttl e evi dence has been presented  that s ubsta nti a l  amounts of 
power a re avai l abl e to the Paci fi c Southwest from other regi ons at rates l es s  
than  BPA l s  proposed rates . 

An a l ternati ve to el imi nati ng the Spi l l  rate ;-s to 
del ay i m pl ementati on of the Spi l l  rate . As a s pi l l  c ondi ti on a pproac hes , 
rather than  l os i n g  revenues by i mme di ate l y  i mpl ementi n g  the bel ow-cos t Spi l l  
rate , BPA coul d use the Di s pl acement rate to di s pl ace resources wi th 
decrementa l  costs too l ow to di s pl ace wi th the Standard rate , much as i t  was 
di scussed i n  the el i mi nati on of Spi l l rate scenari os . Only when i t  appears 
that mov i n g  to the Spi l l  rate wi l l  resul t i n  greater BPA revenues or more 
thermal di spl acement  i s  such  a move prudent.  Thi s  approac h  has much of the 
reven ue a dvanta ges of the el imi nati on of the Spi l l  rate a l ternati ve wi thout 
the i nherent ri sks . 

Another nonfi rm energy rate s tructure a l ternati ve i s  
to i ncrease the guaranteed del i very under the Standard rate from 1 day to a 
mul ti pl e day guarantee . Ca l i forn i a  parti es  a ssert tha t  a guarantee of a 3-day 
del i very ,  for exampl e ,  woul d i ncrease both the val ue and  the uti l i ty of the 
energy . However , because of the nature of nonfi rm as  the " l ast  avai l abl e "  
power from the system a n d  i ts assoc i a ted  unpre di c tab i l i ty i n  the FCRPS , 
extendi n g  the guarantee beyond  1 day woul d be operati onal ly  di ffi cul t .  For 
exampl e ,  i f  BPA were to schedul e del i very of nonfi rm for two a ddi ti onal days , 
BPA woul d be sche dul i n g  nonfi rm energy before i t  knew the amounts of fi rm 
power that  mi ght be taken under f i rm contracts . 

p .  Summary 

Tabl e I V-21 presents a s ummary of  rate des i gn a dj ustments 
and charges . The p urpose  of each rate des i gn el ement i s  summari zed and the 
a ffecte d  rates  are s peci fi e d .  
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TABLE I V- 21 
SUMMARY OF RATE DES IGN ADJUSTMENTS AND CHARG ES 

Adj ustment or Charge Purpose Affecte d Rates 
l. Excess Revenue Al l ocates excess revenues PF ,  I P ,  I H ,  CF ,  CE ,  NR 

C redi ts deri ved from NF , DS I top NR, SP , SE 
quarti l e  & capac i ty/energy 
exchange sal es 

2 . Fi  xed Contract Al l ocates revenue defi c i enc- P F ,  CF , CE  
Revenue Defi c i ency c i es resu l ti n g  from fi xed 
Adj ustments Canadi an Treaty ,  and 

Capaci ty /Energy 
Exchange Contracts 

3 .  Va l ue o f  Reserves De fi nes reserves and P F ,  I P ,  I H ,  CF ,  CE ,  
a l l ocates revenue defi c i ency NR , SP , S E ,  NF 

4 .  Surpl us Fi rm Power Al l ocates unrecovered costs PF , I P ,  I H ,  CF 
Revenue Defi ci ency C E ,  NR , SP , SE 

5 .  Equal i zati on o f  Demand Tradi ti on ; Regi onal Ac t P F ,  I P ,  CF , CE  
NR , SP , SE 

6 .  Hanna Adj ustment Al l ocates revenue PF,  I P ,  CF ,  CE ,  NR , 
defi c i ency SP , SE 

7 .  DSI  Customer C harge Revenue stab i l  i ty I P  

8 .  B i l l i n g  Determi nants Revenue stab i 1 i ty PF , N R  
for Computed Requ i rements 
Customers 

9 .  Exchange Adj ustment  Rebate or surcharge i f  P F ,  I P ,  CF , 
C l ause actual cost di ffers 

that  forecast 
from NR , SP 

1 0. Supp ly  System Adj usts rates i f  actual cost PF ,  CF  
Adj ustment Cl ause di ffers from forecas t 

1 1 .  Low Dens i ty Di scount Appl i es di scount to PF 
el i gi bl e customers 
to offset h i gh  di stri buti on 
costs 

1 2 . Va l ue of Reserves Appl i es credi t to I P ,  I H  
Cre di t rate i n  return for ri ghts 

to res tr i ct serv i ce . 

1 3 . Sustained  Peak i n g  Addi ti onal c harge CF 
Surcharge 
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Tabl e I V-22 presents a compari son of the proposed COSA 
c osts assi gned to maj or rates and the proposed  cos ts after adj ustment by the 
Whol esal e Power Rate Des i gn Study ( WPRDS ) and before equal i zati on of demand as 
d i s cussed earl i er i n  th i s  secti on . The adj ustments at the WPRDS stage resul t 
i n  h i gher costs to I ndustria l  Fi rm Power ( I P )  customers , primari l y  due to the 
addi ti on of unrecovered surpl us fi rm power costs and  a dj ustments for s ervice 
to the top qua rti l e  of the DSI l oa d .  The addi ti on of these a n d  other costs 
overri des the amount of  c redi ts a ssoci ated wi th the val ue of reserves and 
excess revenues , resul ti n g  i n  h i gher costs a l l ocate d  to th i s  cl ass  rel at ive to 
costs at the COSA s ta ge .  The WPRDS adj us tments , primari l y  the val ue of 
reserves cost adj ustment , col l ecti vel y resul t i n  a net i nc rease to costs 
a l l ocated to the New Resou rce Fi rm ( N R )  c l as s .  

The WPRDS a dj ustments resul t i n  decreases i n  cost 
a l l ocati on to the Pri ori ty Fi rm ( PF ) ,  Fi rm Capaci ty ( FM ) , and  Su rpl us Fi rm 
Power ( S P )  cl asses rel ati ve to a l l ocate d  costs at  the COSA stage . The excess 
revenues cre di t to these cl asses i s  the prima ry reason for reducti ons i n  
al l ocated costs , overri di n g  other adj ustments ( e . g . , Hanna a dj ustment , revenue 
defi ci ency ) wh i ch i n crease cost a l l ocati ons to these c l asses . 

Rate 
Schedu1  e 

PF 
I P  
C F  
NR 
SP 
NF 

To tal Adj usted Rates 1 /  

TABLE I V-22 

Compari s on of Ass i gned Costs 
Proposed COSA and P roposed WPRDS 

COSA WPRDS 
Costs Costs 

(mill 1 0n $) (mll 1 1  on 

1 ,874 . 0  1 , 761 . 2  
456 . 8  502 . 9  

67 . 5  53 . 1  
1 0 . 3  1 0 . 4  

1 90 . 2  1 89 . 8  
5 . 4  5 . 4  

2604.8 2522.8 

$)  

Change I n  
Total Costs 

( pe rcent) 

( 7 . 6 )  
1 0 . 1  

( 21 . 3 )  
1 . 8 
( . 5 ) 

o 
(3.  1 ) 

1 /  Total costs are di fferent between COSA and  WPRDS because of WPRDS 
adj ustments affecti n g  di s tr i b uti on of costs between adj usted  rates and  
other rates ( e . g . , capaci ty/energy exchange , CSPE ) .  

3 .  Rate Structure Al ternati ves 

BPA fol l ows c l osely i ts statutory requ i rements i n  carryi n g  out 
i ts rol e as a Federal power ma rketi n g  agency and meeti n g  i ts total repayment 
obl i gati ons . Both the Regi onal Ac t and  the Publ i c  Uti l i ty Regul atory Pol i c i es 
Act of 1 978 ( PURPA ) s erve as  gui del i ne s  for BPA � s  rate desi gn process . Whi l e  
the former Ac t has been des cri be d  i n  some deta i l , the l atter bears some 
descri pti on at thi s  poi nt.  PURPA provi de s  several  gui del i nes for uti l i ti e s .  
I t  s ough t  to encourage ( 1 ) conservati on o f  energy suppl i ed by el ectr i c  
uti l i ti e s ;  ( 2 )  optimi zati on o f  the effi c i ency o f  u s e  o f  fac i l i ti es and 
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resources by el ectri c uti l i ti es ;  and ( 3 )  equi tabl e rates to el ectric  
consumers . To work towards accompl i s h i n g  these obj ecti ves , PURPA set forth 
ratemak i n g  s tanda rds ( s ecti on I I I ( d ) ( 1 -6 ) ) for consi derati on . These standa rds 
i nc l u de ( 1 ) cost of s ervi c e ;  ( 2 )  decl i n i n g  bl ock rates ; ( 3 )  time-of-day rate s ; 
and ( 4 )  seasonal rates . The cost of serv i ce s tandard ( Publ i c  Uti l i ty 
Regul atory Pol i c i es Act of 1 978 ( PURPA ) , 1 978 ,  Publ i c  Law 95-6 1 7  - Nov . 9 ,  
1 978 , 9 2  STAT. 31 1 7  - 31 73 ; secti on I I I ( d ) ( l ) )  appl i es to a l l rate des i gns and 
states that  II Rates charge d by any el ectri c uti l i ty for provi di ng  servi ce to 
eac h c l ass of el ectr i c  cons umers shal l be des i gned , to the maxi mum extent 
practi cabl e ,  to refl ect the costs of  provi di ng  el ectri c servi ce  to such 
c l ass  • • . .  

11 

The secti ons  wh i ch fol l ow address ( 1 ) fl at  rates ; 
( 2 )  decl i n i ng bl ock rates ; and ( 3 )  ti ere d 7 ( b )  rate . 

a .  Fl at Rates 

BPA � s  proposed rates ( PF-83 , I P -83 , CF-83 , CE-83 , N R-83 , 
SP-83 , SE-83 , NF-83 , RP-83 , I H-83 ) are fl at  and not vari abl e rates , some of  
wh i ch are di fferenti ated di urnal l y  and s easona l l y .  

Under a fl at  rate , a constant pri ce  i s  charged for each 
u n i t  o f  el ectric i ty consumed .  Fl a t  ra tes usual ly a re based on avera ge system 
costs . I f  BPA were to estab l i s h  a fl at  rate set at  i ts margi nal cos t ,  a 
s i zeabl e amount  o f  excess revenue  woul d be produced.  Approxi mately  one-th i r d  
of  the l arge pri vate uti l i ti es and approximately  one-hal f of  the publ i c  
uti l i ti es i n  the Northwest i n  mi d-1 982 had avera ge cost based fl at rates for 
the i r  resi denti al customers . 

Fl at  rates meet the objecti ves o f  bei n g  easy to 
understand and to admi n i ster.  I f  these are set to recover the revenue 
requ i rement,  revenue stab i l i ty probl ems are rel ati vely l imi ted .  However , when 
based on average system cos t ,  and assumi ng  that margi nal  costs di ffer from 
avera ge cos t ,  fl at  rates gi ve d i s torted s i gnal s to consumers because the cost 
of a ddi ti onal el ec tri c i ty does not refl ect the true cost of  meeti ng  that  
i ncremen tal  l oad wi th new resources . Consequentl y ,  consumers are not  
encouraged to  make effi ci ent consumpti on c hoi ces because i ncremental  res ource 
cos ts are masked i n  averagi ng  the cost of  o l der l ow-cost resources wi th new 
hi gh-cost res ources ( Wa tson , et a1 . ,  1 981 , p .  33 ) .  Thes e i neffi ci ent 
consumpti on deci s i ons coul d encoura ge constructi on of unwarranted  generati on 
and resul t i n  negati ve phys i cal  envi ronmental effects from fac i l i ty 
constructi on and operati on . As a resul t of  the poor consumpti on deci s i ons 
caused by di storted pri ce s i gnal s ,  there coul d be l ong  run negati ve 
s oci oeconomi c effects as wel l . 

b .  Decl i n i ng Bl ock Rates 

BPA has not used decl i n i n g  bl ock rates . A decl i n i ng 
bl ock rate des i gn appl i es to success i ve bl ocks of el ectri ci ty at  progress i vely 
l ower per un i t  pri ces . Tra di ti ona l ly ,  decl i n i ng b l ock rates have been used to 
refl ect decreas i ng costs per uni t of pro ducti o n .  When el ectri c uti l i ti es were 
growi n g ,  decl i n i n g  bl ock rates were j usti fi ed by economi es of sca l e and 
technol ogi cal  improvements and were used to promote revenue stabi l i ty .  
Decl i n i n g bl ock rates s i gnal ed  customers to use i ncreas i ng  amounts of 
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e l ec tri c i ty beca use per u n i t  costs were decl i n i n g .  App roxima te l y  one-th i r d  of 
the publ i c  uti l i ty sys tems i n  the regi on c u rrently have decl i n i ng b l ock 
res i denti a l  rates . 

The cost condi ti ons of an  earl i e r  peri od no l onger 
exi s t .  The PURPA standard on decl i n i n g  b l ock rates ( PURPA, Sec ti on I I I ( d ) ( 2 ) )  
s ta tes  that "The energy component of a rate , or the amount attributab l e to the 
energy component i n  a rate , charge d by any el ectri c uti l i ty for provi di ng  
e l ectr i c  serv i ce duri n g  any period  to any c l ass of el ectr i c  consumers may not 
decrease a s  k i l owatthour consumpti on by such  c l ass  i nc reases duri ng  such 
p er i o d  except to the extent that such uti l i ty demonstrates that the c os ts to 
such uti l i ty of provi di ng  el ectri c s ervi ce  to such c l ass , whi ch c osts are 
a ttributabl e to such energy component ,  decrease as  s uch consumpti on i ncreases 
duri ng such peri od. " 

As consumpti on i ncreases , BPA l s  system costs do not 
decrease . BPA has l argely exhausted the potenti al  devel opment of a ddi ti onal 
l ow-cost hydro resources . I ncrementa l a ddi ti ons to genera ti n g  capabi l i ty a re 
deri ved  from h i gh-cost thermal pl ants . When expens i ve therma l  generati on i s  
a dded to meet l oad  growth , i t  i s  a rgued tha t  the dec l i n i n g b l ock rate becomes 
an i neffi c i ent des i gn ,  because i t  encourages consumers to i nc rease the i r 
consumpti on ( Wa tson , 1 981 , p .  3 2 ) . Fu rthermore , negati ve phys i cal  i mpac ts 
assoc i a ted  wi th faci l i ty constructi on and operati on occ ur .  

c .  Ti ered 7 ( b )  Rates  

The  i ssue of a ti ered rate structure has  been  rai se d  i n  
each of the past  three BPA whol esal e rate fi l i n gs .  BPA rej ected  the use of a 
ti ered rate s tructure i n  each of these fi l i n gs based on both conceptual and  
impl ementati on probl ems . 

As s tated  i n  the 1 982 Admi n i strator 1 s  Record of Deci s i on 
( BPA,  1 982a ) ,  BPA i s  concerned about the potenti al adverse effect of a ti ered 
rate s tructure on BPA l s revenue stabi l i ty .  A l arge porti on of BPA l s  costs a re 
fi xed and  do not vary as  l oa d  vari e s .  Al s o ,  a ti ered  pri ori ty f i rm rate may 
i ntroduce i nequi ti es i n to the sal e of pri ori ty fi rm power and  c oul d c reate 
s eri ous cash  fl ow probl ems for customers.  The staff of the Regi onal  Counc i l  
has  recogn i zed  that  the qui ty prob l ems a re s evere a n d  that there i s  no 
consensus  as  to how ti ere d  rates  may be i mpl emented because  of the 
heterogene i ty of BPA l s  customers . I n  a ddi ti on , i n  l i ght  of BPA l s  
respons i bi l i ty to provi de b i l l i ng c redi ts for conservati on and  c onsumer owne d  
renewabl e  resources , as  requi red by the Re gi onal Ac t ,  a ti ered rate i mposed 
for the purpose of di scouragi ng consumpti on of el ec tri c i ty may be  redundant 
and therefore unwarranted .  Fi nal ly , ti eri ng the  P ri ori ty Fi rm rate woul d 
s i gn i fi cantly i nc rease BPA l s  a dmi n i strati ve respons i bi l i ti es .  For i nstance , 
there a re certa i n  di ffi cul ti es i nherent i n  b i l l i n g ,  data col l ec ti on , i n  mak i ng 
appropri ate cal cu l ati ons , i n  determi n i ng wi th rel ati ve certai nty whether the 
des i red objecti ve woul d be met , a n d  i n  reach i n g  a prescribed  revenue l evel . 

Revenue Stab i l i ty :  Ti ered rates a dversel y affect revenue 
stab i l i ty because the s tructure of the rate c reates a greater rel i ance on 
s al es  subj ect to the upper ti er for meeti ng  the revenue requi rement.  Thus , 
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any fai l ure to real i ze anti c i pated l oa d  can potenti al l y  l ea d  to a greater 
revenue s hortfal l .  Numerous facto rs , i nc l udi ng  weather,  econom i c  condi ti ons , 
and cons ervati on programs coul d produce such  a resul t .  

BPA ' s  ab i l i ty to wi thstand l arge swi ngs in  revenue has 
decl i ned  s i gn i fi cantl y in  recent years . The only expenses whi c h  BPA can 
currentl y defer a re i n teres t and O&M fi nanced th rough Con gress i onal  
appropri ati ons . As summari zed in  Tabl e I V-23 ,  deferrabl e costs as  a 
percenta ge of tota l  cos ts h ave decl i ned  from 81 percent i n  1 975 to a proj ected 
1 1 . 8 percent i n  1 983 .  

TABLE I V-23 

DEFERRABLE COSTS AS PERCENT OF TOTAL COSTS 
FY 1 975- -FY1 983 

Fi scal  Yea r  
1 975 
1 976  
1 977  a/  
1 978 -
1 979  
1 980 
1 981 
1 982 
1 983 

a/ Inc l udes the Trans i ti on Quarter 

Source : BPA , 1 982b . 

Percent 
81.4 
62 . 1  
54 . 9  
4 7 . 2  
45 . 0  
40 . 3  
32 . 0  
1 6 . 3  
1 1 . 8 

The resul ts of  th i s  analys i s  must be v i ewed i n  l i gh t  of 
BPA ' s  commi tment to fi scal i ntegri ty .  

BPA ' s  ab i l i ty to l ower costs i s  a l so severel y l i mi ted i n  
the short run . New obl i gati ons and programs whi ch  BPA coul d deci de not to 
undertake i ncl ude a ddi ti onal resource acqu i s i ti ons , new conservati on 
programs , and non-contractual f i s h  program commi tments . I n  the 1 983 budget 
2 . 24 percent of  total expenses col l ected th rough BPA rates were 
di screti onary ,  i n  the 1 984 prel i mi nary budget , 3 . 1 4  percent are 
d iscreti onary ,  and  i n  1 985 , 3 . 42 percent. Si nce BPA ' s  fl exi bi l i ty to deal 
wi th revenue shortfa l l i s  l i mi ted , both i n  terms of reduci n g  costs and  
deferri n g  payments , BPA has  concl uded a dopti on of a ti ered rate des i gn woul d 
be imprudent a t  thi s  time . 

When consi der i n g  the potenti al  revenue s hortfal l under a 
ti ered rate structure , mi ti gati n g  factors must al so  be cons i dered.  One such  
factor is  the  fact that if  ti ered rates actual ly  caused  a reducti on in  fi rm 
l oa d ,  there woul d be the potentia l  for i ncreas i n g  s al es u nder the nonfi rm 
energy rate . These sal es can l es sen the impac t of  the potenti al  revenue 
s hortfal l caused by a reducti on i n  fi rm l oad .  However ,  a nonfi rm sal e 
pri ced at the current nonfi rm energy standard rate of  1 8 . 2  mi l l s  per 
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k i l owatthour woul d not ful ly mi ti gate the revenue l oss  of a pri ori ty fi rm 
sal e pri ced  at  the margi n .  Based on exi sti ng  rates , i f  the top ti er 
refl ected BPA ' s  l ong ru n i nc remental cost-based  energy rate of 42 . 21 mi l l s  
per k i l owatthour , the revenue l oss  woul d be 24 . 01 mi l l s  per k i l owatthour due 
to a reducti on i n  pri ori ty fi rm l oa d  even consi deri ng  the mi ti gati ng  effect 
of  a nonfi rm sal e .  If the nonfi rm sal e were ma de at the s pi l l rate of 
9 . 0  mi l l s  per k i l owatthour ,  the revenue l oss  woul d be much greater .  Thus , 
the poten ti a l  l oss  of  reven ue woul d be much greater  under a margi nal pri ced 
ti ered rate structure than under a mel ded rate structure . Furthermore , at 
thi s  time BPA and the regi on a re face d wi th a surpl us condi ti on whi ch 
i ncreases the l i kel i hood that surpl us power woul d be spi l l ed or  marketed at 
the s pi l l rate . 

Ti ered rates woul d al so combi ne poorl y wi th BPA � s  energy 
conservati on program , because they woul d exacerbate the l ost  revenue 
effect .  The effect of BPA-funded  conservati on on other customer� s rates 
i ncl udes l ost revenue from energy conserved.  Thus , i f  BPA funded  a 
conservati on program for a uti l i ty consumi ng  upper ti er power costi ng  
50  mi l l s  per k i l owatthour ,  the l ost  revenue effect on BPA ' s  rates woul d be  
greater than i f  the  unreal i zed sal e due to conservati on had  been pri ced at  
BPA ' s  mel ded rate . 

Fi nal l y ,  ti ered rates are of questi onabl e val ue duri n g  a 
peri od  of s u rpl us , because they woul d send an  i n fl ated pri ce  s i gnal 
concerni ng  s hort run val ue to the regi on of reducti ons i n  usage . Ti ered 
rates al so woul d not di fferenti ate between reducti ons i n  usage due to 
i mprovements i n  effi c i ency and reducti ons due to c urtai l ments and fuel 
swi tch i ng .  BPA bel i eves that the conservati on and b i l l i ng credi t programs , 
whi ch provi de a focus on l on g  term i mprovements i n  effi c i ency rather that 
s hort term curta i l ments , are more appropri ate duri ng  the s u rpl us per i o d  than 
ti ered rates . These a re the mechani sms whi ch Congress i ncl uded i n  the 
Reg i onal  Act ,  and they s houl d be g i ven an opportuni ty to work . 

Exchange Mechan i sm :  Another reason why BPA has  not 
des i gned a ti ered rate for 7 ( b )  customers i s  that such a rate woul d 
i nterfere wi th the resi denti al  exchange mechan i sm sti pul ated i n  the Reg i onal  
Act .  The purpose of the exchange i s  to  extend the benefi ts of the Federal 
base system resources to res i denti al  consumers of pri vate as  wel l as  publ i c  
uti l i ti es throughout the regi on . Al l ap proac hes  to ti ered rates coul d 
i nterfere wi th th i s  concept . For exampl e ,  i f  the 7 ( b )  rate were ti ere d ,  the 
average cost of pri ori ty f i rm power to the pri vate and publ i c  uti l i ti es 
coul d di ffer s i gn i fi cantl y .  Si nce publ i c  bodi es and cooperati ves have 
h i stori cal l y  tended  to h ave hi gher usage per customer ,  a greater proporti on 
of thei r l oads woul d be subject to the top ti er charge as  compared wi th 
pri vate uti l i ti es .  

An approach to ti eri ng  based o n  some measure of  
h i stori cal  consumpti on coul d be percei ved  as d iscri mi nati n g  aga i nst the 
pri vate uti l i ti es .  Because of thei r l ower usage per customer and l ong  
standi ng conservati on programs , the pri vate uti l i ti es probably have l ess  
potenti a l  for  the usage reducti ons that  th i s  rate structure woul d reward. 

Proposed  Ti e r  Si ze : There are several ways of arr i vi ng 
a t  the s i ze of rate ti ers . One i s  t o  establ i sh the s i ze of the l ower ti er 

IV- 1 27 



a s  some functi on of usage per customer and  usage per empl oyee . " Customer"  
is  i ntended here to  mean  the u l ti mate res i denti a l  consumer and  "empl oyee " 
means  an  empl oyee of a commeri ca l  or  i ndustr i al establ i shment  i n  a uti l i ty 1 s  
s ervi ce di s tri ct.  Us i ng a method based on s ome functi on of number of 
res i denti a l  consumers and  empl oyees i s  eas i l y  unders tood and  a ddresses many 
of the equi ty probl ems assoc i a ted  wi th ti e ri n g  based on  h i stori cal  usage 
beca use uti l i ty a reas experi enci ng  rapi d growth woul d not be a dversely 
a ffected  and past conservati on meas ures  woul d be recogn i zed .  

Al though BPA recogn i zes some s pec i fi c  mer i ts of  th i s  
method ,  some o f  the assoc i a ted  probl ems deserve consi dera ti o n .  Fi rst , any 
meth od  i n  wh i c h  the ti eri n g  i s  not based on recent  h i s tori cal  or  forecasted  
consumpti on has the probl em that some uti l i ti es probably w i l l not  face the 
top tier .  Thus , the benefi t of  the improved pri ce s i gnal to s ome uti l i ti es 
may be offset by the bel ow average cost s i gnal to other  uti l i ti es .  Al s o , 
th i s  method coul d di s criminate a gai nst uti l i ti es serv i n g  energy i nten s i ve 
i ndustri es . Impl ementi ng thi s  approach a l so  poses s pe c i al i n formati onal  
probl ems . The data requi red may be di ffi cul t to obta i n  a n d  veri fy ,  and  
s ubject to economi c swi ngs .  Us i n g  a per empl oyee functi on  makes the pri ce 
s i gna l  s ubject to economi c condi ti ons . 

Another i mpl ementati on di ffi cul ty i s  determi ni ng the 
amount of  consumpti on . P res umab ly , the s i ze of the l ower ti er shoul d be  
based on number of res i denti al  consumers s i zed to  meet b asi c res i denti a l  
needs . Determi nati on of the bas i c  needs of  res i denti a l  consumers i s  a 
functi on  of s uch  factors a s  cl i mate , fami l y  s i ze ,  use  of el ectri c i ty for 
s pace or water heati n g ,  etc . Determi nation of the bas i c  needs per empl oyee 
i s  al s o  a functi on of such factors a s  wea ther ,  type of work performed , l evel 
of  producti on , e tc .  To the extent that the bas i c  needs cal cu l ati on does not 
take these i nto account , i t  coul d be percei ved  as bei ng  i nequ i tabl e .  The 
n umber of  a djustments necessary to a pproach equ i ty woul d enta i l  consi derabl e 
b urde n ,  and coul d prove to be a dmi n i strati vely i mpracti cal  and unwork ab l e .  

P ri c i n g  of the Top Ti er : One of  the goa l s often 
menti oned i n  connecti on wi th ti ered  rates i s  that of expos i n g  consumers to 
margi nal costs . Two ways i n  wh ich  BPA coul d do th i s  woul d be to pri ce the 
top ti er  at the regi onal l ong  run margi nal cost or the regi onal short run 
margi na 1 cos t. 

Regi onal l ong  run margi nal  costs woul d send the correct 
pri ce s i gna l : the cost to the regi on  to s upply a n  a ddi ti onal i nc rement of 
l oa d. Assum i n g  BPA wi l l  meet a l l future i nc rements of l oa d , the BPA l ong  
run  i ncremental cost ( LR I C )  woul d equal the regi onal l ong  run  marg i na l  
cost.  T h i s  bei n g  the case , the di fference between BPA l s  avera ge and  
i nc remental costs is  s ubstanti a l  and pri c i n g  a t  the LRI C  coul d ,  at  l east i n  
the s hort run , be qui te economi cal ly d i s rupti ve to the regi on . Futhermore , 
th i s  di fference woul d confi ne recovery of the bul k of BPA � s  revenue 
requ i rement to a sma l l proporti on of  sal es subj ect  to the u pper ti er  rate . 
Th i s  coul d s i gni fi ca ntly destabi l i ze BPA I. s  abi l i ty to col l ec t  revenue . 
Re venue i ns tab i l i ty woul d a l so resu l t from the di fference between l ong  run 
and short run i ncremental costs . 

The short run i ncremental cost at  wh i ch the top tier 
coul d be pri ced coul d be based on the revenue BPA woul d recei ve from sal e of 
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an  addi ti onal i ncrement of power or the costs saved by not servi ng  an  
a ddi ti onal i ncrement of l oad .  Th i s  pri c i n g  s cheme woul d not  be as  
d i s rupti ve as  pri ci n g  a t  BPA ' s  LRI C .  Theoreti cal ly , thi s  method coul d l ea d  
t o  greater revenue stab i l i ty than avera ge rates because the upper ti er  woul d 
better track the cos t/revenue i mpact of l oa d  changes . However ,  i f  i t  i s  
determi ned that reducti ons i n  l oad  duri n g  the surpl us peri od woul d resul t 
onl y i n  greater nonfi rm sal es  a t  the spi l l rate , thi s  method woul d resul t i n  
a decl i n i ng b l ock rate . Therefore , the fai l ure to refl ect l on g-run cos ts 
coul d resul t i n  uneconomi cal  consumpti on hab i ts and  i nappropri ate eval uati on 
of  the cost effecti veness of conservati on i nvestment  s avi n gs .  

J .  Mi ti gati ng Meas u res 

1 .  I ntroducti on 

As previ ous l y  note d ,  the no-acti on , proposed ,  and LR IC  
al ternati ves for both the November 1 ,  1 98 3 ,  to  J une 3 0 ,  1 98 5 ,  rate peri od 
and the cumu l ati ve peri od  vary i n  thei r e ffects on consumers . For exampl e ,  
the no-acti on al ternati ve coul d create a need for addi ti onal generation  
resources , l eadi ng  to a dverse e ffects on the phys i ca l  envi ronment.  The L R I C  
al ternati ve woul d cause l arge i ncreases i n  the pri ce of el ectri ci ty .  Whi l e  
thi s  woul d a dversel y a ffect the soci oeconomi c envi ronment i n  the s hort run , 
i t  woul d al so  reduce the demand  for el ectri ci ty and dec rease the need for 
new generati on wi th i ts a ssoci ated  phys i ca l  envi ronmenta l  effects i n  the 
l ong  run . 

I n  FY  1 981 , BPA s ta rted energy conservati on programs targeted 
at  pri mary customer groups , State and l ocal  governments , and nonprofi t 
con s umers i n  the Northwest.  Space and water heati n g  a re the  predomi nant end  
uses  a ffected by these programs . Conservati on pro grams currently offered by 
BPA and  proposed for the rate per i od a re des i gned to mi ti gate BPA ' s  
obl i gati on to serve the l oads of  i ts customers . Under the Regi onal Act ,  BPA 
i s  requi red to treat conservati on as the regi on ' s  h i ghest pri ori ty resou rce 
a n d  to i n i ti ate a set of energy conservati on programs . These programs are 
l i s te d  bel ow by consumer group a n d  fi scal  yea r  when i n i ti ated .  Eacn i s  then 
bri efly described.  

2 .  P rograms for Resi denti a l  Consumers 

The programs offered to resi denti al  consumers i nc l ude energy 
acqui s i ti on and  capabi l i ty devel opment programs . Each of the programs i s  
di scussed bel ow .  
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Programs 

I .  Res i denti al Consumers 
A.  Weatheri zati on 
B .  Sol ar and Heat Pump Water Heati ng  Pi l ot Program 
C .  Sol ar  Domesti c Water Heati ng Program and 

Sol ar  Water Heati ng  Workshop 
D .  Ap pl i ance Effi c i ency 
E .  New Home Constructi on 

I I . Commerc i a l Programs 
A.  Energy Audi t 
B .  Fi nanc i a l  I ncenti ves 
C. P i l ot Programs 

I I I .  I ndustri al Programs 
A. Sponsor-Des i gned Conservati on 
B .  I n dustri al  Audi t 

I V . Publ i c  Agenc i es and Customers 

V .  

A .  Street a n d  Area Li gh ti n g  
B .  I nsti tuti onal Bu i l di n gs 
C .  As s i s tance for State/Local Governments 
D .  Customer System Effi c i ency Pi l ot P rogram 

P rogram Devel opment 
A.  Ma rketi n g  and Eval uati on 
B .  Techni cal  Studi es 

a .  Res i denti al  Weath eri zati on 

Fi scal Yea r  
o f  Start Up 

1 982 
1 983 

1 983 
1 983 
1 983 

1 983 
1 984 
1 983 

1 983 
1 983 

1 982 
1 983 
1 983 
1 983 

1 983 
1 982 

More than hal f of the FY 1 982 res i denti al  funds supported 
res i denti al  weatheri zati on acti vi ti es .  Thi s trend wi l l  conti nue because 
res i denti al weatheri zati on i s  one of  the mos t  cos t-effecti ve and wi de ly  
supported energy conservati on programs . BPA � s  res i denti al  weatheri zati on 
program , i ncl udi n g  a sub-program to assi s t  l ow-i ncome consumers , wi l l  h el p 
consumers offset h i gher e l ectri c i ty rates . A vari ety of measures  are offered 
under the weatheri zati on program : cei l i ng and atti c i nsu l ati on and 
venti l ati on ,  fl oor i nsul ati on , i nsu l ati on of unfi n i s hed  wal l s ,  wi ndows , 
weatherstri ppi n g ,  caul k i n g ,  duct i nsu l ati on , c l ock thermostats , and water  
heate r  and p i pe i nsul ati on . The program retrofi ts exi sti ng  el ectri cal ly  
h eated hous i ng s tock . 

The res i denti a l  weatheri zation program i s  offered to BPA 1 s 
publ i c  and pri vate uti l i ty customers who may del i ve r  weatheri zati on meas ures 
to thei r consumers through e i ther  zero i nterest l oan or  b uy back fi nanci ng  
mechan i sms . Under the former opti on , no  i nterest , deferred repayment l oans 
are offered to consumers based on actual  weatheri zati on retrofi t cos ts 
determi ned by competi ti ve b i ddi n g ;  c api tal outl ays by uti l i ti es for 
weatheri zati on retrofi tti ng  are not requi red . Under  the b uy-b ack opti on , BPA 
reimburses uti l i ti e s  at  a f i xed  rate per k i l owatthour for expected  energy 
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sav i n gs resul ti n g  from measures i nstal l ed i n  resi dences . The res i denti a l  
wea th er i zati on program i s  currentl y targeted a s  a 1 0-year effort a n d  wi l l  b e  
coordi nated wi th rel ated programs i n  pl ace or  proposed. 

BPA i s  mak i n g  a s peci al effort to encou ra ge weatheri zati on 
by l ow-i ncome househol ds . Money i s  c hannel ed  through  uti 1 i t1 es ,  sta tes , o r  
communi ty acti on agenci es t o  a dmi n i ster h ome conservati on measures . As i n  a l l 
programs , the obj ecti ve i s  to reduce the el ectri cal  l oa d  that must be s erve d 
by the BPA Admi n i strator.  

BPA is  a l so attempti n g  to  eval uate the  cost-effecti veness 
of maxi mum weatheri zati on . In conj uncti on wi th Paci fi c Power and Li ght and  
Hood Ri ver El ectr i c  Cooperati ve , BPA has l aunched a "maxi mum energy savi ngs "  
p i l ot weatheri zati on program in  Hood Ri ver. P rogram costs and  energy savi ngs 
w i l l be eval uated to determi ne i f  such  an  a pproach i s  a ppl i cabl e el sewhere i n  
the regi on . 

b .  Sol a r  Heat Pump Water Heater Pi l ot P rogram 

Th i s  p i l ot program i s  des i gned to test  marketi ng  approaches 
and  to establ i sh appropri ate i ncenti ve l evel s for the appl i cati on of 
commerc i al l y  ava i l abl e heat pump water heaters and sol ar  water h eaters . The 
sol a r/ heat pump water heater  program wi l l  be  offered to s everal  of BPA l s  
uti l i ty customers who wi l l  i nstal l devi ces i n  s i ng 1 e- and mul ti -fami l y  
househol ds that u s e  el ec tri c water heati n g .  Rei mb ursement for costs wi l l  be  
through a b uy-back mechan i sm s i mi l ar to that empl oyed i n  BPA l s  res i denti al 
wea theri zati on program. 

c .  Sol a r  Domesti c Water Heati n g  Program and Sol ar  
Water Heati n g  Workshops 

These two sol a r  programs provi de i n formati on , al ong wi th 
potenti al payments , to homeowners wi th el ectri c water heaters who i nstal l 
sol a r  water heaters . The programs h ave been i n  effec t s i nce 1 981 and  w i l l be  
di sconti nued duri n g  1 984. 

d. Appl i ance E f fi c i ency 

The a ppl i ance effi ci ency program provi des i n formati on to 
consumers on the rel a ti ve energy effi c i ency of vari ous b rands of home 
a ppl i ances . Wi th th i s  i n formati on , potenti al purchasers a re abl e to sel ect 
energy-effi c i ent appl i ances . I n formati on to encourage current appl i ance users 
to use the i r  a ppl i ances i n  the most energy-effi c i ent manner a l so i s  provi ded.  
Ex�ected pro9ram l i fe i s  1 5  years and frequent upda ti ng  of appl i a nce 
i nformati on 1 S  pl anned . Tes ti n g  of fi nanci al  i ncenti ves for purchasers , 
reta i l ers , and  di stri butors of the most energy-effi ci ent i tems i s  a l s o  
pl anned.  The total program i s  seen as  a l ong-term effort wi th benefi ts 
offeri n g  potenti al  savi n gs accru i n g  i n  a time of regi onal energy defi ci t .  

e .  New Home Constructi on 

Th i s  program offers i ncenti ve payments to encoura ge ei ther 
conservati on or  sol a r  des i gn techni ques i n  the constructi on of el ectri cal l y  
hea ted  homes . Consi s tent wi th Regi onal Counci l standa rds , uti l i ti es establ i sh 
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program deta i l s  to addres s  l ocal  condi ti ons .  The obj ecti ves o f  the p i l ot 
program a re to reduce the SPA l oad  requi rements from new h omes by encouragi ng  
homes to  be constructed to meet hi gher effi c i ency s tandards . 

3 .  Commerci al P rograms 

Approxi ma tely  20 percent of the el ectr i c  energy sol d i n  the 
Paci fi c Northwest at  the retai l l evel i s  consumed by the commerci al sector. 
Al though there are rel ati vely few exi sti ng  programs to use as  model s ( as 
contras ted wi th the resi denti al  sector) , SPA � s  current resource surpl us i s 
provi d i n g  the opportun i ty to test proper opti ons i n  th i s  sector .  SPA � s  
program for commerci al customers focuses ch i efly on cost-effecti ve measures 
that demonstrate the greatest potenti a l  for el ectri c energy savi n gs and 
provi de a framework for future conservati on acti vi ti es .  Three subprograms 
that consti tute th i s  commerc i al sector program a re di scussed bel ow .  

a .  Energy Audi t 

The energy audi t program wi l l  be del i vered through regi onal 
enti ti es ( i . e . , uti l i ti es ,  arch i tec tural and engi neeri n g  f i rms , et. al . )  to 
the i r  commerci a l consumers . SPA rei mburses program operators for conducti ng  
commerci al energy audi ts to  i denti fy conservati on costs and energy savi n gs . 
There a re th ree audi t l evel s :  Level I ,  wh i ch i denti fi es l ow-cost and no-cost 
operati on and mai ntenance conservati on measures and l i ghti ng  and domesti c 
water heati ng  conservati on measures ; Level I I ,  wh i ch i ncl udes Level I 
anal ys i s  and a s impl i fi ed energy analys i s  that i denti fi es s i mpl e retrofi t 
conservati on measures ; a n d  Level I I I ,  wh i ch i ncl udes a deta i l ed computer 
s i mul a ti on that i denti fi es conservati on measures for compl ex bui l di ngs . The 
choi ce of the appropr i a te l evel of a udi t depen ds on the compl exi ty of the 
bui l di ng 1 s  energy-use sys tems and the total annual energy consumpti on . 

b .  Fi nanci al  I n centi ves 

I n  conj u ncti on wi th the commerci a l  energy audi t ,  th i s  
program provi des funds to hel p commerci al consumers fi nance the i nstal l ati on 
of  energy conservati on measures . Cost-effec ti ve meas ures for ach i evi n g  
ava i l abl e energy conserva ti on wi l l  be i denti fi ed  through SPA-approved audi ts . 
SPA has esti mated  that 700 a verage megawatts coul d be  s aved i n  regi onal l oa d  
growth i f  exi sti ng bu i l di ngs were properl y operate d ,  mai ntai ne d ,  and 
retrofi tted. 

c .  P i l ot P rograms 

Several new commerc i a l customer p i l ot programs have been 
des i gned , i ncl udi ng  a new commerc i al bu i l di ngs p i l ot proj ect , workshops on 
commerci a l  conservati on products and  techni ques , and i rri gated a gri cul tu re 
expanded pi l ot proj ect acti vi ti es .  Each i s  descri bed i n  turn . 

The new commerci al  bui l di n gs p i l ot proj ect wi l l  be based on 
studi es of i nnovati ve approaches to stimul ate i ncreased energy eff i c i ency i n  
new commerci a l bui l di ngs . Techni cal ass i s tance wi l l  be offered th rough 
works hops on commerci al conservati on products and techni ques . 
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Si nce the earl y  1 950s , uti l i ti es ,  uni vers i ti es and others 
h ave conducted  resea rch on i rri gati on effi c i ency i mprovemen ts .  BPA : s  pump 
testi n� pi l ot program , whi c h  ran from 1 979-1 981 , i s  one exampl e .  But unti l 
now ,  l l ttl e hard da ta was avai l ab l e on the energy savi n gs ava i l ab l e  from 
i rri gati on effi c i ency i mprovements -- whi c h  ones were cost effecti ve and whi ch 
were not ,  and how to pack age them i nto a program . There was no  c omprehensi ve 
u ti l i ty program of on-farm ana l ys i s  and i ncenti ves for cost effecti ve 
i mprovemen ts wh i ch BPA coul d use as a model i n  des i gn i ng i ts own program . 

P hase I of BPA � s  program began i n  1 982 ,  wi th the purpose of  
c ol l ecti ng  data from on-farm analys i s  wh ich  woul d i denti fy wh i ch measures were 
cost effecti ve and hel p i ron out some of the a dmi n i stra ti ve detai l s  i n  
p reparati on for offeri n g  i ncen ti ves . By September , trai ned i ns pecto rs from 
1 0  parti c i pati ng  uti l i ti es ha d compl eted  about 1 50 ana l yses  i n  thi s 
i nformati on gatheri ng  phas e .  I n  1 983 , 2 6  uti l i ti es a re parti c i pati n g  i n  
P hase 1 .  

Phase I I  of  the i rri gated agri cul ture pi l ot program , 
ava i l abl e to the 1 982 P hase 1 parti c i pants , began thi s  year.  BPA has b udgete d  
about $500 , 000 for th i s  year ' s  fi nanci al  i ncenti ves offere d  to farmers i n  th i s  
phase o f  the program. In addi ti on  to provi d i n g  i ncenti ves , the program trai ns 
farmers in  o pti mum i rri gati on practi ces , emphas i z i n g  how to combi ne energy 
effi c i ency wi th s tress-free crop growth . Loca l  wea ther data , gathered by 
weather stati ons  establ i shed by BPA and rel aye d  by s atel l i te to a Bureau of  
Rec l amati on computer ,  are  used  to  ca l cu l ate the optimal  ti me and amount 
farmers shoul d i rri gate .  I t  i s  a n  i ntens i ve program wh i ch requi res 
substanti al commi tment from the uti l i ty and the farmer.  Three uti l i ti es are 
parti c i pati ng  i n  the program th i s  year. 

4. I n dustri a l  Programs 

BPA � s  i n dustri al  programs wi l l  address conservati on potenti al  i n  
the i ndus tri al sector th rough ( 1 ) i ndustri al  audi ts and ( 2 ) sponsor-des i gned 
conservati on . Each i s  d i scussed separatel y .  

a .  I n dustri al  Audi t 

The i ndustri al audi t wi l l  be devel oped i n  tes t ,  p i l ot ,  and  
regi onal phases.  Currently , we i ntend to test  the effecti veness of two l evel s 
o f  audi ts i n  s ti mul ati n g  energy effi ci ency .  Audi ts wi l l  recommend  l ow-cost 
adj ustments i n  operati ons  and mai ntenance , motor effi c i ency i mprovements , and 
other energy-savi ng  measures . Th i s  program wi l l  be  a i med at  non-DSI � s  and  
i ndustri es  us i ng  al l el ectri cal  equ i pment .  

b .  Sponsor-De s i gned Conservati on 

The s ponsor-des i gned conservati on program encoura ges  
devel opment of and faci l i tates BPA acqu i sti on of s i te-spec i fi c  and s ubregi onal 
conservati on and di rect-a ppl i cati on renewabl e  resources ( DARR ) .  Fundi ng i s  
al so  provi ded for feasi b i l i ty s tudi e s  to gather the i n formation  necessary to 
determi ne the v i ab i l i ty of a parti cul ar  conservati on program or proj ect.  

BPA recogni zes that conservati on and DARR efforts pl anned 
and des i gned by others a re an i mportant i n gredi ent i n  capturi ng  the potenti a l  
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c onservati on avai l ab l e to the regi on . Uti l i ti es ,  a s  wel l a s  other potenti a l  
program s ponsors , have ex pressed a des i re to  desi gn thei r own efforts 
i nde pendent of BPA. In a ddi ti on , there a re s peci fi c projects or  programs tha t  
a re un i que a n d  d o  not l end themsel ves t o  regi onwi de appl i cati on . 

Du r i n g  th i s  peri od of resource s u rpl us , th i s  program wi l l  
focus  on bu i l di ng capabi l i ty to acqu i re energy savi ngs through 
s ponsor- des i gned efforts . I n  bu i l di ng that capab i l i ty ,  the objecti ves of the 
program a re :  

To tes t  the procedure , eval uati on cri teri a ,  and 
admi n i strati ve and overs i ght capab i l i ti es necessary for the 
program 1 s  s ucces s .  

To test the capab i l i ti es of di fferent types and  s i zes of 
enti ti es avai l abl e to del i ver  energy savi ngs to BPA. 

To bui l d an i nvento ry of  programs and projects wh i ch can be 
brought  on-l i ne qui ck l y  to enhance the fl exi bi l i ty of the 
regi onal resource pi cture . 

As the anti c i pated resource defi ci t approaches , acq ui s i ti on 
of  s pons or-des i gned efforts wi l l  i ncrease to hel p meet energy needs . 

Whi l e  BPA has the res ponsi bi l i ty to accept conserva ti on or 
d i rec t-a ppl i cati on renewabl e resources proposa l s ,  these wi l l  be measured  
a ga i nst the  near-term resource acqui s i ti ons pol i cy .  As sti pul ated  by the 
Regi onal Ac t ,  such acqu i s i ti ons must meet cost-effecti venes s cri teri a ,  
i ncl udi ng envi ronmental costs , and meet fi s h  and wi l dl i fe cri teri a .  The 
res ource mi x analys i s  currently i denti fi es conservati on under 35 mi l l s  per 
k i l owatthour as cost effecti ve for FY 1 984. I n  estimati ng energy savi ngs , a 
cost o f  30 mi l l s  per k i l owatthour i s  assumed .  

5 .  Publ i c  Agenc i es a n d  Customers 

Four subprograms consti tute the energy conservati on acti v i ti es 
offered by BPA to publ i c  agenc i es ,  state and  l ocal  governments , and non profi t 
organi zati ons :  s treet a n d  a rea l i gh ti ng ;  i nsti tuti onal bui l di ngs ;  ass i s tance 
for sta te and l ocal  governments ; and a customer system effi c i ency pi l ot 
program. 

a .  Street and  Area L i gh ti ng  

Mos t s treet l i gh ti ng  i s  used  to i l l umi nate arteri a l  and  
resi denti al  s treets . Many exi sti n g  s treet and area  l i ghti ng systems use 
mercury vapor or l ess effi ci ent  fi xtures s uch as  i ncandescent l amps . The BPA 
street and  a rea l i ghti n g  program to be i mpl emented th rough uti l i ti es i s  
des i gned to encoura ge convers i on to more energy-effi c i ent  systems ( e . g . , h i gh 
press ure sodi um vapor )  throughout the regi on . Potenti a l ly , the street and  
a rea l i gh ti n g  program coul d reduce , by 37  percent,  the  amount of energy that 
otherwi se woul d be used i n  the regi on for s treet l i ghti n g  purposes . BPA woul d 
pay uti l i ti es a set  reimb ursement for both l abor and cap i ta l  cos ts a ssoci ated 
wi th fi xture convers i o n .  
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b .  I n sti tuti onal  Bui l di ngs  

Th i s  program is  des i gned to acqu i re el ectri c i ty s av i n gs 
throu�h the i n stal l ation  of energy conservati on measures i n  i nsti tuti onal  
bui l dl ngs ,  such as s chool s ,  hospi tal s ,  publ i c  care i nsti tuti ons , and mos t  
publ i c  bui l di n gs .  The program operates  through each state government in  the 
regi on under a conservati on purchase contract.  Th i s  three-step  p rogram 
i ncl udes a wal k -throu gh energy audi t ,  techni cal  assi s tance study ,  and 
i mpl emen tati on of  cost-effecti ve el ectri ci ty savi ng  measures i denti fi ed  i n  the 
techni cal  assi stance study .  Cost-effecti ve el ectri ci ty s av i n gs measures 
i nc l ude weatheri zati on , l i gh ti n g ,  water  heati n g ,  and motor and pump effi ci ency 
improvements . Thi s  program funds energy audi tor tra i n i n g ,  tec hni cal  
ass i s tance s tudi es ,  i nsta l l ed el ectri c i ty savi n g  measures , and the s tates I 

a dm i n i s trati ve costs associ ated wi th i mpl ementi ng  the program. The program i s  
model ed  after the Department  of Energy � s  I nsti tuti onal  Bu i l di ngs Grant P rogram 
establ i shed i n  1 97 9 .  

c .  As s i stance for State Local Governments 

Us i n g the s erv i ces of the State government energy offi ces , 
BPA wi l l  provi de techni cal  assi stance to l ocal  governments .  C ooperative 
a greemen ts serve to assess energy sav i n gs potenti al  among l oca l  energy 
resources and to encourage the devel opment of smal l scal e generati on from 
renewabl e resources . Improvi ng  faci l i ti es management by l ocal  government and 
devel op i n g  appropri ate energy effi c i ent codes  and zon i ng  ordi nances are two 
o ther s ubprograms . These seek to strengthen the l ocal  rol e of en forcement of  
mi n imal  therma l and  l i ghti ng effi ci ency standards set forth i n  State codes . 
Regi onal energy savings  coul d be i ncreased noti ceably through stronger codes 
and ongoi ng enforcement acti vi ti es . 

Addi ti onal techni cal  assi s tance and technol o gy trans fer  
acti vi ti es  c arri ed  out through the State energy offi ces wi l l  i nc l ude 
i nformati on and refe rral servi ces , resource l i brari es , workshops , and 
cl asses . Topi c s  wi l l  i ncl ude effi c i enc i es i n  s pace heati ng , water  heati ng , 
and l i gh ti n g as  wel l as  sol ar  and other renewabl e resource  appl i cati ons . 
Funds for programs i mpl emented  through uni ts of l ocal  government and I ndi an 
tri bes wi l l  be avai l ab l e to support energy conservati on and renewabl e  resource 
devel opment pl anni n g .  

d .  C u s tomer System Effi c i ency P i l ot P rogram 

The fi rst phase of th i s  program assesses the cost 
effecti veness of improv i n g  system effi c i ency .  Thi s pi l ot program funds 
part i a l  costs of measures taken by BPA ' s  uti l i ty customers to reduce 
el ectri c i ty l osses i n  the i r tra nsmi ssi on and di stri buti on systems . Strategi es 
i ncl ude reconductori n g  di s tri buti on l i nes , repl ac i ng trans formers , s i zi n g new 
faci l i ti es ,  and i ncreas i n g  vol tage l evel s .  As a fol l ow-up , another pi l ot 
program wi l l  operate from 1 984 to 1 986 . On a cost s hari ng  basi s ,  BPA wi l l  
hel p f i ve uti l i ty systems reduce system l osses . 

To date , BPA has  promoted the devel opment and use of  a 
gui debook to ass i st uti l i ty customers i n  analyzi ng  sys tems and i n  determi ni ng  
the  potenti a l  of cost  effecti ve measures to conserve energy .  
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6 .  Program Devel opment 

Marketi n g  and tech n i cal  studi es provi de support to program 
devel opment and i m prove the effecti veness of conservati on acti vi ti es i n  the 
Pac i fi c  Northwes t .  

a .  Ma rketi n g  and  Eval uati on 

Th i s  program acti v i ty i nc l udes i nves ti gati on and  tes ti n g  of  
potenti al  externa l  fi nanci n g  techn i ques , eval uati on of the effecti venss of 
conservati on programs , and assessments of  the conservati on potenti al  ava i l ab l e  
i n  the regi on . 

External fi nanci n g  i nves ti gati ons cover a broad range of 
potenti al  sources of fi nanc i n g  for conservati on to suppl ement BPA � s  borrowi ng  
author i ty .  The  range of  BPA ,� s  efforts refl ects the need to des i gn fi nanc i n g  
mechan i sms to meet the speci fi c needs of each o f  the economi c sectors affected.  

Un der a IIs hared savi n gs "  approach , th i rd party i nsta l l ers 
of conservati on measures and  pri vate sector fi nanci ers woul d be rei mb ursed by 
BPA or by the en d use el ectri c i ty user based on the val ue of energy saved.  
I nstal l ers woul d profi t because of the di fference between the cost of 
a ch i ev i n g  the  energy s avi n gs and the val ue to BPA of reduci n g  the need for 
a ddi ti onal generati n g  resources . I nvesti gati ons are al so  underway focus i n g  on 
l eaS i ng mechani sms i n  the i n dustri a l  sector as a means  to fi nance 
conservati on . Work i s  conti n u i n g  on devel opi n g  a mechani sm to use publ i c l y  
owned uti l i ty tax exempt revenue bonds to fi nance conservati on , wi th BPA 
arrangi ng  to assume debt servi ce obl i gati ons on the bonds . Under a j o i nt 
project wi th the Department  of Energy ,  BPA i s  analyzi n g  the p otenti a l  for 
pri vate fi nanci ng  al ternati ves for i mpl ementati on of c onservati on meas ures i n 
the publ i c  and  pri vate nonprofi t sectors . BPA i s  a l so  devel opi n g  an  
i n formati on exchange program for use wi th pri mary l enders to  encourage 
fi nanci a l  i nsti tuti ons i n  th e No rthwes t to use i nnovati ve fi nanci n g  mechani sms 
devel oped el sewhere to i mpl ement conservati on . 

P rogram eva l uati on acti vi ti es cover res i den ti a l , 
commerc i al , i ndustri al , and  nonprofi t i nsti tuti onal c onservati on programs . 
These acti v i ti es seek to ensure that  BPA ' s  conservati on efforts a re effec ti ve 
a nd economi cal . 

I n  assess i n g  conservati on potenti al , BPA a ddressess the 
broad potenti al  for cost effecti ve conservati on i n  the regi on as wel l as  
c onducts deta i l ed  i nves ti gati ons i nto the  factors affecti n g  i mpl ementati on of  
conservati on measures by consumers . I n vesti gati ons a l s o  are conducted  i nto 
the effect of conservati on measures on system peak 1 0a ds and  on the potenti a l  
for di s pl aci n g  the need for a ddi ti onal transmi ss i on capaci ty through 
i mpl ementati on of conservati on . A maj or case stu�' of  marketi n g  techn i ques 
i n i ti ated  i n  FY 1 983 may be  conti nued i n  FY  1 984,  provi di n g  the regi on wi th a 
test of  the effecti venes s of mass marketi n g  techn i ques i n  s ti mul ati ng  
conservati on i n  the res i denti a l  sector. 
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b .  Techni cal  Stu di es 

A s et of techn i cal  studi es w i l l be pursued to support 
program devel opment and  to i mprove the effecti venes s of  current SPA 
conservati on and  renewabl e resou rce programs and  proj ects . Cover i n g  a 5-year 
peri o d ,  th i s  program encompasses a l l phases of conservati on and i mproved 
energy e ffi c i ency acti v i t i es i nc l udi ng  exampl e studi es l i sted bel ow: 

sol ar  radi ati on data anal ys i s  
sol a r  assessment by aer i a l  survey 
s i zi ng sol ar  col l ectors from system test resul ts 
marketi n g  s trate g i es to meet conservati on obj ecti ves 
unsol i c i ted  techni cal  stu di es  
res i denti a l  photovo1 ta i c  study 
res i denti a l  pas s i ve sol a r  retrofi t study 
i n door a i r  qual i ty/radon researc h  
sol a r  audi t methodol ogi cal  devel opment 
water  heater  pi pi n g  retrofi t 
sol a r  batch water heater performance study 
wal l i nsu l ati on retrofi t 
movabl e  wi ndow i nsul ati on 
C-Factor  Ana l ys i s  
energy effi c i ent appl i ance rati ng  system 
res i denti a l  energy effi c i ency rat i n g  system devel opment 

These proj ects wi l l  bu i l d on current data bases and 
f i ndi ngs from earl i er SPA a n d  DOE studi es . These stu di es a l so document the 
effecti veness and envi ronmental i mpact of conserva ti on meas ures pri or to 
i ncl us i on of  the measures i n  SPA c onserva ti on programs . 

7 .  Si 1 1 i n g  C redi ts 

Another measure that may mi ti gate the fi nanc i a l i mpact of  
i ncreased el ectri c i ty rates is  SPA � s b i l l i n g  credi t program. Mandated by the 
Regi onal Ac t ,  b i l l i n g  credi ts a re payments from SPA to e l i gi b l e customers for 
acti ons by those uti l i ty customers whi c h  reduce thei r power needs and thereby 
reduce SPA ' s  obl i gati on to a cqu i re a ddi ti onal generati on resources . An 
el i gi b l e customer i s  consi dered one who has s i gned a power sal es contract wi th 
SPA pursuant to prov i s i ons  of  the Regi onal Ac t ,  taken  SPA l oa d  reducti on 
acti ons after December 5 ,  1 980 ,  and  has requested a bi l l i n g  credi t. Payment 
to the customer may be i n  the form of  e i ther an offset to the customer � s  power 
bi l l  or a cash  payment i f  the amount of the credi t exceeds the amount of the 
power b i l l .  

Ac ti ons that  reduce SPA � s  res pons i bi l i ty to acqu i re resources 
a nd whi ch are el i g i b l e for b i l l i n g  credi ts i ncl ude the fol l owi n g :  

conservati on measu res i n dependently undertaken , i . e . , 
carri e d  out i ndependentl y of acti ons funded  or offered by 
SPA or i ncl ude d  i n  the pl a n  of  the Regi ona l  Counci l ,  by 
customers or pol i ti cal  subdi vi s i ons s erved by customers 

I V-1 37  



that ( 1 ) reduce el ectri c power consumpti on and , ( 2 )  occur 
a s  a resul t of an  i n creas e  i n  the effi ci ency of energy use , 
producti on , or di s tri buti on ; 

resources constructed , compl eted  or acqui red by a customer ,  
o r  a pol i ti ca l  s ubd i v i s i on served by the customer,  
i ncl udi ng  actual  or pl anned l oad reducti on resul ti ng from 
di rect  appl i ca ti on of a renewabl e energy resource or from a 
conservati on measure;  

retai l rate structures vol untari l y  i mpl emented by customers 
wh i ch i nduce conservati on or i ns tal l ati on of  consumer owned 
renewabl e resources . 

B i l l i ng credi ts are s ubsti tutes for the acqu i s i ti on of resources 
by BPA through i ndependent customer activ i ti es .  To the extent that  hi gher 
costs , i . e . , h i gher rates by BPA ass oci ated wi th new generati on resources , are 
reduced or avoi ded by parti c i pati on i n  the b i l l i ng credi t program , and to the 
extent that these l ower costs are passed th rough to the consumer by BPA 
customers , consumers wi l l  be g i ven assi stance to hel p mi ti gate i mpacts of 
el ectri ci ty rate i ncreases . 

8 .  I ncome Support 

Government i ncome support programs exi st  wh i ch can ass i st 
res i denti al  l ow-i ncome and  el derl y poor consumers i n  reduci ng  the severi ty of 
i mpact of  any BPA rate i ncrease .  One  such  program for el i g i bl e appl i cants ( at  
or  bel ow 1 25 percent of poverty l evel gui del i nes ) i s  the Federal Low- I ncome 
Energy As s i s tance Program ( L I EAP ) . L I EAP programs and programs for the aged 
are a dmi n i stered by states i n  the regi on i n  conj uncti on wi th Commun i ty Acti on 
and a rea sen i or serv i ce a genci e s .  There are typi cal ly  two methods by wh i ch 
l ow-i ncome househol ds receive s upport:  ( 1 ) a one time annual cash  payment 
made to the home energy suppl i er ,  e . g . , a uti l i ty ,  on behal f of the appl i cant ,  
or  ( 2 )  a one ti me annual cash  payment made di rectl y to  the appl i cant in  those 
cases when the a ppl i cant i s  a renter or i n d i rect energy consumer , or when the 
home energy suppl i er does not parti c i pate i n  the program . The s i ze of L I EAP 
payments usual ly  depends on geograph i c  l ocati on and  the type of fue"1 used as  
the  primary heati ng  source , as  wel l as  i ncome . For exampl e ,  an Oregon nonfarm 
fami l y  of  four wi th an i ncome ran ge of $5 , 000 - $7 , 500 , a primary heat  source 
of el ectri ci ty and res i dence west of the Cascades  woul d rece i ve a payment of 
$1 30  i n  1 982 ( Oregon Departmen t  of Human Resources , 1 981 ) .  El i gi bl e  
l ow-i ncome househol ds are asked to have energy audi ts of thei r dwel l i ngs and 
to parti ci pate in  avai l abl e weatheri zati on programs to encourage energy 
conservati on .  

9 .  Other Mi ti gati ng  Meas ures 

Th rough des i gn of  i ts rates and  devel opmen t of new marketi n g  
pol i c i es ,  BPA has taken a number o f  steps to hel p hol d down power costs for 
i ndus tri al  a n d  i rri gati on power consumers . BPA has proposed  several changes 
i n  the s easonal di fferenti ati on of i ts rates that wi l l  benefi t i rri gated 
a gri cul ture . I n  BPA � s  exi s ti ng  rates , the summer pri ci ng peri od for c apaci ty 
i s  J une through November.  BPA i s  propos i ng for i ts 1 983 rate proposa l  tha t 
May be i ncl uded i n  the summer capaci ty season . Pri c i ng capaci ty purchased i n  
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May at  the l ower s ummer capac i ty rate wi l l  benefi t i rri gators because May i s  
an importa nt i rri gati on month . BPA � s  proposed  1 983 rates al s o  refl ect a n  
i ncrease i n  the energy pri c i n g  di fferenti al  between the wi nter ( September 
throu gh Marc h )  and summer ( Apri l throu�h August ) pri c i n g peri ods . Thi s s h i ft 
o f  more costs from the summer to the wl nter  peri ods woul d a l so  benefi t 
i rri gators who purchase power primari ly  duri ng the summer peri od.  Both of 
these meas ures woul d encoura ge conti nued i rri gati on operati ons and possi bly  
conti nued growth of i rri gated agri cul ture . 

To hel p al l evi ate some of the e ffects of  h i gher power cos ts on 
the DS I ' s  BPA i s  offeri ng  the DS l ' s  a l i mi ted  contract for l ow-cost surpl us 
power .  The surpl us powe r ,  much of wh i c h  mi ght otherwi se  be s pi l l ed over the 
Col umbi a Ri ver dams or sol d for l ower pri ces , wi l l  be avai l abl e to the DS I � S 
at  1 1 . 2 mi l l s  per k i 1 1 0watthour for l oads exceedi ng  current operati ng  l evel s .  
The power wi l l  be ava i l abl e from March 22 to October 31 , 1 98 3 ,  the day before 
the proposed 1 983 rates take e ffect .  Because BPA � s  al umi num company customers 
are operati ng at about one-hal f capaci ty ,  thi s  arran gement s houl d resul t i n  
i ncreased i ndus tr i al operati ons and  empl oyment  and make use of power that 
mi ght otherwi se be wasted  or have a very l ow val ue . By i ncreas i n g  i mmedi ate 
BPA reven ues , these sal es mi gh t reduce the amount of reven ues BPA woul d 
otherwise  have to rec over through rate s .  

BPA al so i s  attempti ng  to mi ti gate the i mpacts of  h i gher 
el ectri c i ty rates by al l owi n g  reta i l  uti l i ti es to purc hase l ower cost 
s econ dary energy to serve certa i n  reta i l  i nterrupti bl e l oads . BPA has offered 
an i nterim  a greement for nonfi rm power ,  effecti ve through June  30 , 1 983 , to 
Northwest uti l i ti es customers for use i n  serv i n g  s peci fi ed  i n terrupti bl e 
i ndustri al  or a gri cul tural l oa ds .  Several uti l i ti es are parti c i pati ng  i n  thi s  
a greement . BPA i s  curren tl y expl ori ng  l ong-term arran gements for sel l i n g  
nonfi rm energy to requi rements customers for use i n  servi ng  i nterrupti bl e 
l oads . 

K .  Unavoi dabl e Adverse Impacts 

The unavoi dabl e a dverse i mpacts res ul ti ng  from i mpl ementati on of  
BPA � s  rate i ncreases woul d be  primari l y  soci oeconomi c i n  character. Effects 
on l ow-i ncome res i denti al consumers a re of s peci al  concern . An i ncrease i n  
the pri ori ty fi rm rate , under whi ch BPA serves publ i cl y  owned uti l i ti es and 
the res i denti al  and smal l farm l oad of  i nvestor owned  uti l i ti es ,  woul d 
necess i tate i ncreases i n  these uti 1 i ti es �  retai l el ectri c i ty rates to 
c onsumers . To the exten t that BPA � s  i ncrease i s  passed on to tne consumer i n  
h i gher reta i l  rates ( whi ch  depend on each uti 1 i ty � s  cost and rate structure ) ,  
consumers i n  the regi on wi l l  pay more for e l ectri ci ty .  Th i s  i ncreased cost of  
el ectri ci ty woul d have the  greatest effect on l ow-i ncome consumers because 
they general l y  devote a greater  proporti on of  thei r i ncome to purchases of  
el ectri ci ty and have l ess  fl exi bi l i ty i n  thei r i ncome to  adapt to  i ncreased 
costs than i s  true for other consumers . To the extent that BPA ' s  p ower i s  
consumed outsi de of the regi on , the proposed  rate i ncrease al so  wi l l  have an 
i mpact on the consumers outsi de of  the regi on . 

The cumul ati ve effects of  the past and  proposed  BPA rate i ncreases  
from December 20 , 1 979 , to  November 1 ,  1 983 , woul d res ul t i n  a whol esal e rate 
i ncreas e  of 495 percent over the 4-yea r  peri od.  Thus , the recent cumul ati ve 
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soci oeconomi c i mpacts on l ow-i ncome consumers s ubstanti al ly  exceed those due 
to on ly  the  proposed i ncrease and expan d the seri ous effects of  p ower rate 
i ncreases beyond the l ow-i ncome res i denti al  consumer .  

The  proposed  1 983 and  cumul ati ve rate i ncreases a re not  expected  to 
have seri ous a dverse i mpacts on those i ndustri a l  users who are profi tabl y  
o perati n g ,  because el ectri c i ty costs a re general ly  a smal l porti on o f  tota l 
costs and  can  be passed through a s  hi gher pri ces to thei r customers . Past 
rate i ncreases have a dverse ly  a ffected  margi nal i rri gators , commerci a l  fi rms , 
and h i ghly energy i ntens i ve i ndustries , may of whi ch  have had di ffi cul ty 
ach i ev i ng the energy effi ci ency l evel s necessary to rema i n  competi ti ve . I n  
may cases , c urrent economi c condi ti ons have a l so  precl uded pas s i n g  through 
el ectr i c i ty costs as h i gher pri ces to thei r customers . The effect of BPA rate 
i ncreases over the cumul ati ve peri od may i n  some cases prove to be a 
contri buti ng  fac tor i n  the di sconti nuati on of i ndi vi dual  commerci a l , 
i ndus tr i al , or farm operati ons .  I n  1 98 3 ,  BPA i s  proposi n g  only a sl i ght 
i ncrease i n  i ts i ndus tr i a l  rates . Therefore , there woul d not be any 
s i gn i fi cant a dverse effects on energy i nten s i ve i ndustri al  customers . For 
i rri gators , the i ncrease i n  BPA � s  Pri ori ty Fi rm Power rate woul d be somewhat 
offset by BPA i s  i ncl us i on of May , an i mportant i rri gati on month , i n  the 
off-peak capaci ty pri c i n g  peri od .  

L .  The Rel ati ons h i p  Between Short-Term Uses of the Envi ronment and 
Ma i n tenance and Enhancement of Lon g-Term Productl vl ty 

Th i s  secti on i denti fi es the nature of the tradeoff between various 
s hort-term uses of the envi ronment assoc i ated  wi th i nc reased el ectri c i ty rates 
rel ati ve to l ong-te rm opti ons they may precl ude .  As di scussed el sewhere i n  
thi s  sta tement , the s hort-run effects of BPA � s  proposed rate al ternati ve woul d 
be prima ri l y  soci oeconomi c ,  resul ti n g  i n  s i gn i fi cant fi nanci a l  i mpact on 
l ow-i ncome resi denti a l  consumers i n  parti cul ar.  The L R I C  a l ternati ve woul d 
s i gn i fi cantly affect the f i nanci a l  condi ti on of l ow i ncome res i denti a l  
consumers a s  wel l a s  energy i ntensi ve i ndustri es and i rri gated a gri cul ture . 
The ful l effects of BPA � s  rate a l ternati ves wi l l  l i ke ly  devel op gradual ly  over 
a peri od  of years as consumers a dj ust  to hi gher pri ces .  For exampl e ,  the 
anti ci pated  i ncrease i n  BPA el ectri ci ty costs woul d ,  over the next 20 years , 
enhance the cost effecti veness of conserva ti on and  sti mul a te a dopti on of 
meas ures to i mprove the effi ci ency of energy uses . I t  i s  expected  that 
measures such a s  capi tal i ntens i ve home and busi ness weatheri zati on , 
repl acement of i neffi c i ent  energy consumi ng  devi ces wi th more effi c i ent  ones , 
and changes i n  el ectri ci ty use habi ts wi l l  greatl y contribute to the proj ected  
decl i nes i n  el ectri c i ty consumpt i on under the  proposed and  LRIC  a l ternati ves 
rel ati ve to the no-acti on a l ternati ve ( see C hapter I I ) .  

Concerns over the effects of l ong-term el ectri ci ty generati on opti ons  
for the Northwest are focused pri mari l y  on the physi ca l  envi ronment ( e . g . , the 
rate of consumpti on of nonrenewabl e resources such as coal , oi l ,  gas , and  
urani um ) . The depl eti on of  nonrenewabl e  resources woul d be s l owed by energy 
conservati on measures a dopted by regi onal  consumers i n  the face of h i gher 
el ectri c i ty costs . I t  i s  esti mated that the proposed rates woul d avoi d a need 
wh i ch woul d otherwi se exi st  under the no-acti on a l ternati ve for namepl ate 
capaci ty equal to 49  megawatts of conservati on , 1 1  megawatts of cogenerati on , 
41 6 megawatts of sma l l hydro , and 1 , 1 3 1 megawatts of l arge thermal genera ti on 
by the year 2000. Correspond i n g  savings  for the LR IC  a l ternati ve woul d amount 
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to 1
1
034 megawatts of conservati on , 393 megawatts of cogenerati on , 

2 , 57 megawatts of smal l hydro , and  1 , 1 3 1 megawa tts of l arge thermal 
genera ti on by the year 2000.  ( See Tabl e 1 1 - 1 0 . ) 

Coal and  nuc l ea r  power systems have the prima ry envi ronmenta l  i mpact 
potenti al  i n  the regi on . By avoi di ng the construc ti on and operati on of coal 
or  nucl ear generati on faci l i ti es ,  l ong-term i mpacts on l and use , the c reati on 
of sol i d  waste , and a dverse water qual i ty and a i r  qual i ty i mpacts woul d be 
reduced.  Addi ti onal l y ,  mi n imi zi ng  regi onal depen dence on thermal pl ants woul d 
free scarce cap i tal  and manpower resources for other producti ve uses .  To the 
extent that  the e ffects of coal or urani um mi n i n g ,  proces s i n g ,  and power 
producti on cannot be avoi ded ,  Federa l l aw requi res mi ti ga ti on of some of these 
i mpac ts ( e . g . , regra di n g  and revegeta ti on of mi ned areas ) .  Other l ong-term 
effects associ ated wi th coal or urani um mi n i ng ,  such as  des tructi on of 
underground  water  aqui fers and contami nati on of ground  wate r ,  woul d be very 
di ffi cul t to correct.  Furthermore , the l ong-term opti ons for the requi red  
i sol ati on of h i gh l evel nucl ear waste from the  envi ronment for  extremely l on g  
peri ods o f  time rema i n  i ncompl etely devel oped.  Whi l e the Federal government 
i s  c urrentl y i nvesti gati ng  key nucl ear waste management and  di s posal  i ssues , 
no permanent , h i gh l evel waste reposi tori es have been sel ected to date . The 
mechani cal  mal functi on of nucl ear pl ants ,  combi ned wi th possi bl e human error ,  
al so  pos e the potenti a l  for seri ous envi ronmental consequences . As  in  the 
case of the 1 979 nucl ear pl ant acci dent at Th ree Mi l e  I s l and , there i s  the 
potenti a l  for the rel ease of dangerous amounts of radi oacti ve materi al  i nto 
the envi ronmen t a n d ,  i n  a worst case s i tuati on ,  l ong-term destruc ti on of l i fe 
and l i fe support systems . 

Other l ong-term opti ons of th e proposed and LR IC  rate a l ternati ves 
enta i l  fuel swi tchi ng  from el ectri ci ty to woo d ,  natural gas , and , to a 
decreas i ng degree , fuel oi l . To the extent that swi tch i n g  to a foss i l  fuel s 
occurs , fi ni te reserves of these resources woul d be depl eted , and coul d 
produce associ �ted envi ronmenta l degrada ti on , especi al ly  wi th regard to l ocal  
a i r  qual i ty .  One counter consi derati on to thi s  is  that l ower rates whi ch 
d i s courage fuel swi tch i ng a t  the consumer l evel a re more l i kely to resul t i n  a 
future need for thermal generati on on BPA l s  sys tem ( e . g . , coal , nucl ear ,  
cogenerati on , and  combusti on turb i nes ) .  For  i mpacts associ ati on wi th these 
technol ogi es , the rea der i s  referred to Secti on I V . H .  

Fi nal l y ,  agri cul tural producti v i ty woul d b e  a ffected  by the L R I C  rate 
al terna ti ve , espec i al l y  i n  the case of  the cumul ati ve anal ys i s .  

M .  I rrevers i b l e or I rretri evabl e Commi tments of Resources 

Th i s  secti on i denti f i es natural resources whi ch may be expended as  a 
resul t of i ncreased el ec tri ci ty rates  as  descri bed herei n .  Accel erati on i n  
the depl eti on of natural gas woul d be the ch i ef resource commi tment resul ti ng  
from a l arge i ncrease i n  BPA � S  whol esal e rates . 

To the extent that i ncreased el ectri ci ty pri ces i n  the Northwes t  
stimul a te greater e n d  u s e  of na tural gas , there woul d b e  an accompany i ng 
d i s tu rbance of other  natu ral  resources . Addi ti onal conventi onal onshore 
expl orati on and extracti on of oi l or natura l  gas , for i nstance , can cause the 
potenti al  for fracturi ng  of underground aqui fers , soi l eros i on ,  decreased soi l 
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ferti l i ty ,  and poss i bl e  subsequent s tream sedimentati on ( Department of  Energy ,  
1 980 ) .  Moreover ,  the mi ni n g ,  preparati on , di s tri buti on and di sposal 
acti vi ti es associ ate d  wi th the producti on of syntheti c fuel substi tutes for 
natural  gas can cause a i r  qual i ty and s u rface water  deteri orati on and 
contami nati on of  underground water  suppl i es wi th sa l i ne mi ne water i n  a ddi ti on 
to other natural and human resource concerns ( Department of Energy , 1 980 ) . I n  
add i ti on ,  the i ncreased  consumpti on o f  natural gas resources for energy uses 
whi ch coul d be met by el ectri c i ty coul d reduce the avai l ab i l i ty of these 
resources for consumer uses where no feas i bl e al ternati ves to natural  gas 
exi st .  
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V. Consul tati on and Coordi nati on 

A scop i ng proc ess for an E IS i s  desi gned to al l ow the publ i c  to become 
i nvol ved i n  defi ni ng si gni fi cant a l ternati ves ,  i s sues , and potenti al  impacts 
that woul d be eval uated i n  the draft E I S :  On November 23 , 1 �8 2 ,  SPA publ i shed 
a N ot i ce of I ntent to Prep are an Envi ronmental Impact Statement i n  tile 
Federa l  Regi ster ( 4 7 FR 52745 ) . The noti ce i nvi ted wri tten and oral comments 
on the scope of envi ronmental i ssues to be consi dered i n  the E IS .  

Between December 6 and 1 0 , 1 982 , BPA staff a l so te l ephoned i ndi v i dua l s and 
organ i zati ons who had partic i pated i n  BPA ' s 1 98L rate fi l i ng or  who 
rep resented p a rticu l a r  groups or  governme nt agenci es wi th an  i nterest i n  the 
1 983 rate fi l i ng .  Those sel ec ted to rece i ve the phone c a l l s  were taken from 
th ree l i sts : those who mai l ed substanti ve comments about the 1 982 Draft E IS 
to BPA duri ng the l ast rate fi l i n g ;  those who made s i gni fi cant contri - buti ons 
on the envi ronmental impact statement i n  the l a st rate c ase formal heari ng ; 
those who h ad contacted BPA about the fi nal E I S  for the 1 982 rate case . These 
i ndi vi dual s were contacted so that comments cou l d be gai ned for use i n  scop i ng 
the E IS .  Letters were sent to respondents ack nowl edgi ng the i nformation  BPA 
recei ved by phone or  mai l .  Those who coul d not be contacted di rectly were 
mai l ed i nformati on i nc l udi ng a copy of th e l i st of top i c s  propo sed for 
i nc l us ion  in  the Draft E I S  from the prel imi nary Tabl e of Contents and a l i st 
of schedul ed events rel evant to the 1 983 rate case .  

BPA pub l i shed an E IS o n  i ts 1 982 rate p roposal i n  August 1 982.  Because 
the ra nge of acti ons , i mpacts , and a l ternati ves are simi l ar to those 
pertai ni ng to the 1 983 rate proposal , BPA used that E IS to scope sub stanti a l ly  
the E IS for the  1 983 rate propo sal . No  scop i n g  meeti ngs were he l d s i nce fi ve 
publ i c  heari ng/scop i ng meeti ngs had been hel d th roughout the P ac i fi c Northwest 
i n  the draft i ng of the 1 982 E IS .  At each o f  th ese heari ngs , BPA made a bri ef 
presentati on about envi ronmental consi derati ons and the rate p rocess a nd 
di stri buted a rate devel opment schedu l e ,  suggested outl i ne for the draft E IS ,  
and summary o f  envi ronmental i ssues and a l ternati ves that had been i denti fi ed 
at that time .  Al l parti ci pants \'iere g i ven tile opp ortu n i ty to ask c l ari fyi ng 
questi ons  and to offer comments and suggesti ons .  On ly twenty-two peop l e  
offered comments duri ng the meeti ngs . 

BPA d i d  not recei ve extensi ve comments on the 1 983 Draft £ IS .  Not a n  of 
these comme nts addressed the doc ument i tsel f .  Some comments were essenti al ly 
c l a ri fyi ng questi ons and oth ers were suggesti ons di rected towa rd BPA pol i cy 
and rate desi g n .  Al l comments and suggesti ons recei ved were c a reful ly  
consi dered by BPA staff i n  devel opi ng th i s  Fi nal  E IS .  

A l i st o f  commentors on the draft E I S  and a summary o f  the comments and  
B PA ' s eva l uati on are presented i n  Ch apter VI . 
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VI . Comment and  Responses 

B PA publ i shed i ts 1 983 Whol esal e Power Rate D raft Envi ronmental Impact 
Statement i n  Apri l 1 983. Cop i es of  the draft E IS were made avai l abl e to a l l 
parti es i n  th e rate c ase , government agenc i es ,  l oca l  governments , BPA 
c ustomers , i nterest group s ,  and i nterested members of the publ i c .  A 45-day 
peri od fo r publ i c  comment on the draft E IS commenced on May 1 3 , 1 983 , wi th the 
Envi ronmental Protecti on Agency ' s  ( E PA ) " Noti ce of Avai l abi l i ty" ( 48 FR 
22790 ) , and c l osed on J u ly 5, 1 983 . 

A l i st of parti es  submi tti ng c omments on the 
fi rst i n  th i s  chapte r. The comments of each p arty 
responses to them h ave been grouped by top i c  a rea .  
l oc ati on wi th i n  thi s porti on of the  chapter are as  

I .  I rri gated Ag ri cul ture 

I I . D i rect Serv i ce I ndustri a l  Customer s 

I I I .  Southwest Cu stomers 

I V . Mi scel l aneous 

d�aft E IS i s  p re sented 
fol l ows . Fi nal ly , BPA ' s 

The topi c a reas and thei r 
i ndi cated bel ow . 



1 983 Whol esal e Power 
Rates P roposal 

I ndi v i dual /Organ i zati on 

Bi g Bend E l ectri c Cooperative ,  I n c .  
Ri tzvi l l e , WA 991 69  

O ffi ce of  Pl ann i n g  and Researc h  
State C l eari n ghouse 
Sacramento , CA 

Lane Counci l of  Governments 
Eugene , OR 97401 

Inte rgovernmental Rel ati ons Di v .  
State o f  Oregon 
Sal em , OR 9731 0 

Dept . of Transportati on 
State of Oregon 
Sal em ,  OR 9731 0 

State C l eari n ghouse 
I ntergovernmental Rel ati ons Di v .  
Sa l em ,  O R  9731 0 

u . S .  Dept.  of  Agri cul ture 
Soi l  Conservati on Servi ce  
Portl an d ,  OR  97204 

U . S . Dept.  of Agri cul ture 
Rural E l ectri fi cati on Admi n i strati on 
Wash i n gton , D . C .  20250 

U . S .  Dept . of the I nteri or  
Bureau of Land Management 
Spok ane , WA 99202 

The Resources Agency of  Cal i forn i a  
Sta te o f  Cal i forni a  
Sac ramento , CA 9581 4 

D i rect  Servi ce I ndustri es , I n c .  
Ll oyd Center Tower 
Portl a n d ,  OR 97232 

Lane Counci l of  Governments 
Eugene ,  OR 97401 

Los Angel es Dept. of Wa ter and  Power 
Los Angel es , CA 90051 

V I -2 

Page 

V I - 4-6 

V I -7 

V I -8 

V I -9 

V I -1 0  

V I -l l 

V I -1 2 

V I - 1 3  

V I - 1 4  

V I -1 5-1 8 

V I -1 9-20 

V I -21 -22 

V I -23-24 



I ndi vi dual /Organi zati on 

Department of the Army 
North Paci fi c  Di v . , Corps of En gi neers 
Portl and ,  OR 97208 

Dept. of Ecol ogy 
State of Washi ngton 
Olympi a ,  WA 98504 

Dept. of Heal th & Human Servi ces  
Publ i c  Heal th Servi ce 
Atl anta , GA 30333 

u . s . Env i ronmental Protecti on Agency 
Regi on X 
1 200 Si xth Ave .  
Seattl e ,  WA 981 01 

u . S .  Dept. of the I nteri or 
Offi ce of the Secretary 
Was h i n gton , D . C .  20240 

Gary Gal breath 
Ri tzv i l l  e ,  WA 
Fi el d Heari n g :  Spokane , WA J u l y  21 , 1 983 
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BIG BEND CO-OPERATIVE, IN C. 
RITZVILLE,  WASHI NGTON 991 69 

May 2 6 #  19 8 3  

Mr. Anthony R. Morre l l  
Environmental Manage r  
Bonnevi lle Powe r Admini s t ration 
P . o .  B ox 3 6 2 1-SJ 
P ortlan d ,  OR 9 72 0 8 

De ar Mr . Morre l l : 

I h ave t aken the time to review your draft E1S for the 19 8 3  rate 
in cre ase . As manage r of a rural e le ctric s e rving the larges t s hare 
o f  i rri gated agri culture in Washington s tate # I have given spe ci al 
attention t o  this s ubj e ct .  Whi le I re cogni ze this is a draft and 
you anti cipate " s ubstantially improved" es timates for us e in the 
final E I S , I would make the fo llowing comments in hope s that y our 
final E I S  will  be t ruly re fle ctive of i rrigated agri culture ' s current 
s t atus and future p rospe cts : 

1 .  P age 11- 3 6  of 11 8 ,  paragraph 2 :  In exp laining why i rrigation 
has incre ase d  s in ce 19 5 0 , it should be noted that low e le ct ri c  rates 
and active p romotion by BPA , with promises of stable rates in the 
future , playe d a key role . 

2 .  P age 1 1- 3 7  of 11 8 ,  p aragraph 3 :  Your report often dis tin
guishes between sprink le r and gravity i rrigation methods , but not 
between s urface and deep we ll i rri gation . Whe re wate r has to be 
li fte d from deep we lls , some exceedin g 1 , 0 0 0  feet , the energy 
requirements be come much greater .  The E1S should give spe ci a l  
attention t o  i rri gators with high li ft s  a s  they repres ent a unique 
class whi ch i s  gre at ly impacted by increased power rates . 

3 .  Page 1 1 - 4 0 of 11 8 ,  paragraph 1 :  In this s e ction and others , 
the E I S  re fers to BPA ' s inc re as e d  power gene ration potential i f  
i rrigated acre age i s  reduce d .  It should be noted that the re i s  
pre sent ly n o  market for this power an d th at BPA i s  historicallY 
surp lus during much of the i rrigati on seas on . In fact , the p re
sent irrigation load on BPA fits the natural rive r flows and com
p l iments BPA ' s generat ion and transmis s i on system . I t  would be 
to BPA ' s advantage we re the i rrigation load to incre ase . I am 
un ce rtain as to why s t atements l ike " • . .  any re duction in i rrigation 
load combine d with the in crease in gene rati on capabi lity in cre ases 
the p roportion of that capabi lity whi ch c an be us ed to serve non
i rrigati on load . . . .  " are o ften inc lude d in the E I S . However ,  
they appe ar to have little re lation to the re al world prob lems 
ass ociate d with ene rgy cos t  inc re ases . 

4 .  Page 1 1 - 4 0  of 1 1 8 ,  paragraph 3 ,  et c . : At this point the EIS  

Y O U R  F A R M  A N D  H O M E  
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begins to p aint a rosy p i cture for i rrigated agriculture , noting 
that , " . . .  no distingui sh ab le di f fe rences in e ithe r tot a l  or new 
sp rink ler i rri gate d acre age are p roj e cted to occur . . • " b etween 
rate leve ls 1 6 . 3 2 - 3 3 . 5 6 mi lls . The EIS goe s on to show , in 
T ab le 1 1- 8 ,  how ,  " S ome new lands are brought under s p rinkle r i rri
gat i on re gardle s s  of the revenue leve l . " It is  furthe r noted that , 
" By 2 0 0 0 , unde r those alte rnat ives ( in c luding the p roposed 19 8 3  
rate incre as e ) , the amount o f  dry lan d  conve rted t o  sp rinkler 
i rrigation in cre ases 1 0 0  pe rcent . "  

The s e  as s umptions mus t  be cha llenged in light of current trends . 
In re cent years BPA wholes ale rates have incre as e d  dramati cally , 
caus ing incre ases at the retai l le ve l . During that pe riod Big 
Bend E le ct ri c  Coope rative has e xpe rien ced a gradual de cline in 
i rrigation s ales , plus a los s of some i rri gation accounts .  We 
can on ly be l ieve that this t rend wi ll acce le rate i f  p owe r rates 
continue to climb . Othe r BPA p reference custome r uti lities h ave 
seen g reater i rrigation load re ductions . 

I t  would be nice to be ab le to p lace our con f i dence in your fore
cas t of continued i rri gation deve lopment despite increas ing e le c
t ri c  rates . Howeve r ,  be cause we live in a farm community where 
i rrigation is the corne rstone o f  al l agribus ines s ,  we cannot ove r
look the changes that are currently t ak ing place . I rrigators are 
a lre ady goin g out of b us ine s s - - in greate r numbers than during the 
Gre at Depre s s i on .  Deep we l l  i rrigators are p a rti cularly hard hit . 
Farm p ri ce s  are dep res s e d .  Land that on ce s o ld for $ 2 , 0 0 0  pe r 
acre is curre nt ly going uns old at $ 1 , 0 0 0  pe r acre . I t ' s  a buye r ' s 
ma rke t  fo r i rri gate d f arms in BPA te rritory , espe ci a l ly i f  the 
wate r mus t be drawn from deep we lls . 

5 .  P age 1 1 1 - 72 of 7 3 , p aragraph I :  Again , re cent eviden ce 
cont radi cts y ou r  s tatement , " . . .  BPA l S p ropos ed wholes ale power 
rate in crease is not e xpe cte d to a ct ual ly cause any i rrigated land 
to be t aken out of p roduction . . .  " I r ri gated land is already going 
out o f  p roducti on and e ne rgy costs is  one o f  the main factors . 

6 .  P age 1 1 1 - 7 3  of 7 3 ,  line 2 :  You r  choi ce of words , " s lightly 
depres s e d , " i s  interes ting . I s  BPA aware of agri cu lture l s p lace 
in the e conomy of the NorthWest ? I don ' t be lieve , as the E I S  seems 
to imp ly ,  that we a re looking at a s li ght e ros ion of i rrigated 
agri culture if the wors t case s cenari o t akes p lace . I think the 
evi den ce spe aks for its e lf and that we are looking at a s teep down
ward drop in i rrigated acreage i f  BPA rates inc re ase again--even 
s li ghtly ! I ' m  s urp ri s e d  and gre at ly con cerned that the EIS  s eems 
out-o f-touch with current e vents and is optimi s t i c  beyond all re a
son con cerning the future o f  i rrigated agriculture . I can on ly 
hope that the line ar p rogramming mode l that i s  being deve lope d by 
Northwest E conomi c As s oc i ates re lates bette r  to the re al worl d .  

7 .  P age IV- 1 4 0  o f  1 4 7 ,  paragraph 2 :  This p aragraph speaks t o  
BPA ' s p ropose d  change s i n  s umme r e ne rgy and demand rates whi ch will 
bene fit i rrigators . These imp rovements are g re at ly neede d  and grate
ful ly a cknowle dge d .  Howeve r ,  the EIS should con s i de r  the impacts o f  
a separate i rri gat i on rate a s  p art o f  the p riority f i rm  rate . Be
caus e i rrig ation i s  a unique s e as onal load that does match BPA ' s 
hy dro re s ources , s uch a rate could be bene ficial to the region . I t  
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s hould be con s i de re d  in the final EIS . 

8 .  Page V-15 o f  1 7 , entire page : No eva luation o f  comments 
re ceive d  would have been more appropri ate con s i de ring the s upe r
ficial evaluation that was o f fe re d .  Most statements are poorly 
conce ived and do not speak to the re al i s s ues . The comment that 
the low density dis count " . • .  may provi de some revenue as s is t an ce 
through a lowe r priority firm rate • . •  " is unreas onab le in that the 
LDD does not take into a ccount the fallout f rom Supp ly Sys tem 
p lants # 4  and # 5  or revenue short falls from de cre as in g  irrigation 
s a les . Howeve r ,  i f  this statement was inc lude d to imply that BPA 
is intere s te d  in con s i de ring expansion o f  the LDD to he lp remedy 
s uch prob lems rural uti lities face , then Big Bend E le ctric Co-op 
i s  in 10 0 %  agreement . 

In c los ing ,  let me point out that this lette r i s  not intende d 
to be critical o f  the e ffort made to dete rmine impacts o f  the pro
pos e d  rate incre ase . My moti vation h as been to point out some 
things us ing a di f fe rent point o f  view and t o  offe r  s ugges tions 
that may or may not be of inte re s t  to you and your staff . The 
more re ali s t i c  your EIS is , the more re alistic BPA ' s planning for 
the future will  be--inc luding its de cis ion s  re lating to who le s a le 
rate s . There fore , we mus t  all  do our part to see that best e fforts 
are made to dete rmine the re al impa cts as sociate d with BPA a ct ivities . 
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� r�@� � Lll Lane Council of Governments 
NORTH PLAZA LEVEL PSB / 115 EAST EIGHTH AVENUE / EUGENE, OREGON 97401 /TELEPHONE ( 503) 687-4183 

May 1 8 , 1 9 8 3  

Anthony R .  Morre l l , Environment a l  Manager 
Bonnevi l l e Power Admin i s t r at ion 
P . O .  B ox 36 2 1 - SJ 
Port l and , OR 9 7 208 

SUBJE CT : AREAWIDE CLEARINGHOUSE REVIEW 
TITLE : 1983 Who l e s a l e  Power Rate Draft e E l S )  
CLEARINGHOUSE NUMBER : 2E99 

The above not i f ic at ion has been received and is curr ent ly undergoing areaw ide 
c l ear inghous e  rev i ew . I f  you w i sh to contact our o f f i c e  about the propo s a l , 
p l eas e refer to the C l ear inghous e Number . 

Your p ropos a l  wi l l  be forma l ly cons idered by the Lane Counc i l  of Government s C L 
COG ) B o ard o f  Directors on Thur sday , June 23 , a t  7 : 3 0 p . m .  i n  t h e  C ity of Creswe l l  
Community C enter . You are w e l come to attend . The act ion o f  the L - COG Board wi l l  
be forwarded to you , a l ong with document at ion o f  comment s r e c e ived , fo l low ing the 
meet ing . If the Board de fers act ion on your propos a l , you wi l l  be not i f ied . 

S incere ly , (��me ('� 
JoAnn McCaul ey 
I nformat ion Coordinator 

c l jma95 
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Executive Department 
1 55 COTTAGE STREET NE. ,  SALEM, OREGON 9731 0 

June 2 1 ,  1 9 8 3  

Mr . Peter John s on , Administ rator 
Depar tment of Energy 
Bonneville Power Administrat ion 
P . O .  Box 3 6 2 1 
P o r t l and , OR 9 7 2 0 8  

I OFFICIAL fILE C0PY 
I No. Date 
1_ JON 2 3 1983 / ' <) '" r o '; j G: 

I-···�---:;--;-----j I \C:O,1 Taken 
D ANS. 0 "Ie REPL 'f 

I By Dd'e 

Subj e c t : Bonneville Power Administrat ion 1 9 8 3  Who le sale Power 
Rat e  Increase 
PNRS # OR8 30S 1 3 - 1 0 7 -4 

Dear Mr . Johns on : 

Thank you for submi t t ing your draft Environmen tal Impact S t a t ement 
for S t a t e  of Oreg on review and c omment . 

Your draft was re ferred t o  the app ropriate s t a t e  agencies f o r  review . 
The c on sensus among reviewing agen c ie s  wa s that the draft adequately 
described the environmental impact of your propo sal . 

We will expe c t  to receive cop ies o f  the f inal s t atement as required 
by C ounc il of Environmental Qual i t y  Gu idel ine s . 

S incerely , 

INTERGOVERNMENTAL RELATIONS DIVI S ION 

Dolores S t reeter 
A-9 S  Coordinat o r  

DS : bm 
Enc l o sures 
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•• · . · . · . · . . . . . . . - . ....... ...... . 

VICTOR ATIYEH 
"""""""" 

Department of Transportation 
PARKS AN D RECREATION DIVISION 
525 TRADE STREET SE.,  SALEM, OREGON 97310 

June 3,  1983 

Anthony R .  Morre l l  
Env i ronmenta l Man ager 
Bonnev i l l e  Power Admi n i strat i on 
P . O .  Box 3621 -SJ 
Port l and , OR 97208 

Dear Mr . Morre l l : 

State Parks  and Recreat i on Di v i s i on wou l d  l i ke to express the i r  
apprec i ati on f or the o pp ortunity to rev i ew the SPA 1 983 Who l esal e 
Power Rate Draft E I S .  The d i v i s i on itse lf  does not have any major 
concerns wi th the D E I S .  Howev er , we wou l d  l i ke to poi nt out some 
d i s crepanc i es found on P ag es 3-26 concern i ng si g n i f i cant natura l 
f eatures surrou nd i ng DSl customers . Under the l i st i ng of State 
Parks  i n  Oregon , and State Forests , you shou l d  be aware that 
C as c ad i a ,  Desc hutes R i v er and Hat Rock are a l l  State P ark s . They 
are not State Forests . E l l i ott State Forest is  proper ly p l aced 
w i th i n  that c ategory . Furthermore , Crater Lake Nat i onal  P ark is not 
found with i n  Doug l as County, it is l oc ated i n  Kl amath County . We 
are unc l ear as to what the i ntent of prov i d i ng Tab l e  1 1 1 -5  i s . If  
it i s  j ust to g i ve examp l e  of those types of natura l features that 
may be found , that wou l d  be adequ ate . However , i f  it  i s  an attempt 
to address a l l  k nown si g n i f i cant natura l feature s and major 
recreati on areas , it  f a l l s  somewhat short .  The Co l umb i a  Ri ver Gorge 
wh i ch wou l d  be in the v i c i n ity of the major ity of the DSl p l ants i n  
Oregon , has a number o f  State P arks and U . S .  Forest Sites , wh i ch 
h ave extreme natura l and ae sthet i c  val ues . Shou l d  not a l l these be 
l i sted a l so? 

Sil
e 

Al an J .  Cook 
State Recreat i on P l anner 

AJC :t l a 
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ORE GON P ROJE CT NOT I CE ACKNOWLE D GEMENT 

State C le aringhous e 
I n te rgove rnmental Re lat i on s  Divi s i on 

1 5 5 Cottage S tree t  N . E .  
S a lem , Oregon 9 7 3 1 0  

Phone ( 5 0 3 )  3 7 8- 3 7 3 2  o r  T o l l  Free in Oregon 1- 8 0 0 - 4 5 2 - 7 8 1 3  

APPL I CAN T : Bonneville Power Admin . 
------------------------------- Your pro j e c t  notice wa s c i rcul a ted 

to state agenc i e s  checked below : 
PROJECT T I T LE : 1 9 8 3  Wholesale Power Ra te Increase 

DATE REC E I VED : May 1 3 . 1 9 8 3  
----�--�----------------

PNRS # __ O.::..:R�8_"IC.3�Ui!.._' 5'-]L-.3.t-----*1..yO-l-7�-�41a___ 
Your pro j ec t  not i c e  has been a s s i gned the 
f i l e  t i tle and number that appear above . 
P l e a se u s e  it in corre spondence and , i f  
app l i c abl e , enter i t  in Block 3A o n  the 
4 2 4  f orm for the pro j e c t . Your pro j e c t  
noti c e  mu s t  a l s o  be submi tted f or review 
to any a f f e c ted areawide c l ear inghou s e . 

A .  FEDERAL GRANTS 

/ / In i t i a l  3 0  day review o f  your no t i c e  
o f  intent t o  app ly f o r  grant fund s 
began on above d a te . 

i / 3 0  day review o f  your final grant 
app l i ca t i on began on above date . 

B .  HUD HOU S I NG 

/ / I n i t i a l  3 0  day review began on the 
above date . 

C .  D I RECT FEDERAL DEVELOPMENT 

/7I n i tial 3 0  day revi e\v . 

D .  ENVI RONHENTAL D1PACT STATEHENT 

�I n i ti a l  4 5  day review o f  draft E I S  
began o n  above date . 

/ / 3 0  day review o f  f inal E I S  began 
on the above date . 

E .  STATE PLAN/AMENDMENT 

/74 5 day r evi ew began on above date . 

:S tate C l ea r i nghouse u s e  only : 
�t . Agency Due Date : liF ederal Agency : ------------

C c un t y :  ____________________________ _ 

ECONOMI C DEV . & CONSUM5 R SVC S  
Agr i cul ture 

JL S o i l  and '\.vater 
Economic Development 
F i r e  Barshal 
Hous ing 
Labor 
Re a l  E state 

EDUCAT I ON 
Educat ion 

__ Educ . C o ordi nating 
__ H i ghe r Educat i o n  
EXECUT IVE 

Budge t 
HUMAN RE SOU -qCES 

Adu l t  and F ami l y  S e rvi c e s  
C h i ldren ' s  S ervi c e s  
Commun i ty S e rvi c e s  
C o rre c t i on s  
Emp l oyment 
H e a l th 
Mental He a l th 
S e n i o r  S e rvi c e s  
Voc at i onal Rehabi l i t at i o n  

NATURAL RE SOURC E S  
X Governor I s O f f i c e  

X DEQ 
X Energy 
X F i sh and T1i l d l i f e  

X Fores try 
X Geology 

.Jl Land s 
.JL LCDC 
.JL Wa ter Re sour c e s  
TRx\N SPORTAT I ON 

Aeronau t i c s  
D i rector 
Hi ghway D i vi s i on 
H i storic Pre s e rvat ion 
Park s D i vi s i on 
Pub l ic Tran s i t  

�n S CELLANEOUS 
Dev . D i sabil i t i e s  Coun c i l  
Exten s i on S e rv i c e  
Other 

PNRS # 6  
RevJ. sed 6 / 8 2 
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I� United States �) De�artment of 
Agriculture 

Soil 
Conservation 
Service 

1220 S .  W. Third Avenue 
16th Floor 
Portland , Oregon 97204 

May 19 , 1983 

Anthony R. Morrell , Environmental Manager 
Bonneville Power Administration 
P O Box 3621-SJ 
Portland , Oregon 97208 

Dear Mr .  Morrell : 

We have reviewed the Bonneville Power Administration 1983 Wholesale Power 

Rate Draft Environmental Impact Statement and have no comments or suggestions . 

You have adequately covered all environmental concerns . 

JACK P .  KANALZ 
State Conservationist 

Attachment 

The Soil Conservation Service 
is an agency 01 the 
Department 01 Agriculture 
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United States 
Department 
of Agriculture 

Rural 
Electrification 
Administration 

SUBJECT : SJ- 1 9 83 Wh o l e s a l e  Power Rate 

Washington 
D.C. 
20250 

Draft Environmental Impact S t atement 

TO : Mr . Anthony R .  Morre l l  
Environmental Manager 
Bonnevi l l e  P owe r Admin i s trat ion 
P .  O .  Box 3 6 2 l-SJ 
Portland , Oregon 9 7208 

1 0 JUN 1983 

Th e Rural E l ectr i f ication Admini s t ration ( REA) h a s  been asked to review 
th e Draft Envi ronmental Impact S t atement ( DE I S ) ( 1 9 8 3  Wh o l e s a l e  P ower Rat e )  
di s t ributed by Mr . P e t e r  T .  Johnson ' s l etter o f  May 10 , 1 9 83 . 

Th e REA review was not exh au s t ive but did no t resul t in any c ommen t s  on 
th e DE IS i t s e l f .  

Th ank you for the oppor tuni ty to reV1ew the DEI S . It wi l l  be retaine d in 
REA ' s f i le s . 

tJ�f.L 
WILLIAM E .  DAVIS 
Director 
We stern Are a - E lectric 
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United States Department of the Interior 

IN REPLY 
REFER TO: 

1792 ( 1 30 . 1) 

BUREAU O F  LAN D MANAGEM ENT 
Spokane District Office 

East 4217  Main Avenue 
Sp okane , Washington 99202 

Bonneville Power Administration 
Anthony R. Morrell 
P . O .  B ox 362 1-SJ 
Portland , OR 9 7208 
Dear Mr . Morrell : 

June 9 ,  1983 

We have reviewed your draf t E l S  on Bonneville Power Admini s tration 1983 Who le
sale P ower Rat e . We find the document thorough and complete . Thank you for 
the opportunity to r eview the ElS . 

S incer ely your s , 

'" .! U  /';1.r-�>yv /: J..f{f� )A--:.r � - }' I 
Gary J .  Y eager 
Environmental Co ordinator 
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Resources Bui lding 

1 4 1 6  N inth Street 

958 1 4  

(91 6) 445-5656 

.:le,oar'tmelnt of Conservation 
�F'n"rtm"'nt of Fish and Game 
�."" .. .,'m, .. M of Forestry 
".,oantm",nt of Boating and Waterways 
� •• ""ri'm'''M of Parks and R ecreation 
"e,oar1tme" t of Water Resources 

G E O R G E  D E U K M EJ I AN 
GOV E R N O R  O F  

CAL I F O R N I A  

THE R ESOURCES AG ENCY O F  CAL I FO R N I A  
SACRAM ENTO , CALI F O R N I A  

A i r  Resources Board 

C a l i f o r n i a  Coastal C o m m i ssion 

Ca lifornia Conserva t i o n  Corps 

Colorado R i ver Board 

Energy Resources Conserva t i o n  

a nd Development C o m m i ssion 

Regi o n a l  Water Quality 

Control Boards 

San Fran cisco Bay Conserva t i o n  

a n d  Devel opment C o m m i ssion 

Solid Waste Management Board 

State Coastal Conservancy 

State La n d s  C o m m i ssion 

State Reclamation Boa r d  

State Water Resour ces Control 

Board 

Mr . Anthony R .  Morre ll 
Environment a l  Manage r 
Bonnevi lle Pow e r  Admini s t ra t ion 
Post Off i c e  Box 3621 

June 28, 1983 
Port land , OR 97208 
D e a r  Mr . Mor r e l l : 

The s t at e  has review ed the d raf t envir onment al impac t s t at eme nt , 
Bonnevi l l e  Pow e r  Admini s t rat ion 1983 Who l e s a l e  Pow er Ra t e ,  s ub 
mi t t ed through t h e  Off i c e  o f  Planning and Re s ea r c h  in ac c ordanc e 
w ith OMB C i r c ular A -95 and the Nat i onal Environmental Policy A c t  
of 1969 . 
'Phis r ev i ew was c oord inat ed voJi t h  the Ene rgy a nd Pub l i c  ut ilit i e s  
l; ommi s s i ons , A i r  Re s ourc e s  and s t at e  wat e r  Re s ourc e s  C ont rol Board s ,  
and t he D e partments of Food and Agric ulture and Wa t e r  Re s ourc e s . 

The only c omme n t s  r e c e ived f rom the s t at e ' s  d ep art ment s ,  b oa rd s , 
a nd c ommi s s i ons which r eview ed this d oc ument w e re thos e of the 
Energy C ommi s s ion . The C ommi s s i on ' s r e ma rks , c ont ained in i t s  
l e t t er of June 24, 1983 , a r e  a t t ached f or y our c ons id e ra t i on in 
p r epa ring the f inal EIS f or this p r oj e c t . 

We appr e c ia t e  having b e e n  given an opportunity t o  review this 
r eport and t o  c omment upon its c on t e nt s . 

22-l /  GORD ON F .  SN� 
A s s i s tant S e c r e t ary f or Re s ourc e s  

A t tac hment 

c c : Offi c e  of Planning and Re s earch 
1400 Tenth S t re e t  
Sac rame nt o ,  CA 95814 

( SCH 83051603 ) 
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STATE OF CALIFORNIA-THE RESOURCES AGENCY 

CALIFORNIA ENERGY COMMISSION 
1 5 1 6  NINTH STREET 
SACRAMENTO, CALIFORNIA 95814 

Gordon F .  S now 
Ass is tant S ecretary 
Res ource s Agency 
1 4 1 6  Ninth Street 
Sacramento , CA 9 5 8 1 4 

Dear Mr .  S now : 

GEORGE DEUICMEJIAN, Governor 

June 2 4 , 1 9 8 3  

BONNEVILLE POWER ADMINISTRATION 1 9 8 3  WHOLESALE POWER RATE , 
DRAFT E IS , SCH # 8 3 0 5 1 6 0 3  

The Cali fornia Energy Commi s s ion appreciate s the opportunity to 
review the Bonnevi lle Power Admini s tration (BPA ) Draft E IR and 
o f fers the following comment . 

Whi le the Draft E I S  d i s cu s s e s  in deta i l  the impacts o f  the 
propos ed 1 9 8 3  wholes ale power rate within the Pac i f i c  North-
wes t ,  no serious attempt has been made to quantify the impacts 
in California or the other s tates o f  the S outhwe s t  that provide 
alternative market s  for Northwe s t  Power . The analys i s  a l s o  
fai l s  t o  recogn i z e  that the leve l and predictab i l ity o f  BPA ' s 
rates help determine the availab i l ity of surplus power and the 
cos t- e f fectivenes s  of new tran smi s s ion capa c ity between C a l i fornia 
and the Northwes t . Additiona l ,  detai led comments fol low . 

o p .  1 1 - 1 3  The summary of the impac t s  of alternative revenue 
l evel s  exclude s socioeconomic impacts not dire c t ly related 
to rates . For example , the cons truction and operation of 
power plants w i l l  require expend i ture s  for local pub l i c 
s ervices such as s chools and roads . 

o p .  1 1 - 1 4  The ana l y s i s  of ef fects on demand for electricity 
covers only regional ( Northwe s t )  demand . Under the LRIC 
pri c ing alternative , more e lectric ity would be ava i lab le 
for export , so that total demand ( inc luding export area s )  
would decl ine l e s s  than shown here , pos s ibly rema ining the 
s ame . 
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Gordon F .  Snow - 2 - June 2 4 , 1 9 8 3  

o p .  1 1- 2 5  The DEI S  notes that , " impac t s  o f  BPA revenue 
incre a s e s  on the retai l  rates of P a c i f i c  Southwe s t  
ut i l itie s were addre s sed i n  the F ina l Environmental Impact 
Statement , 1 9 7 9  Whole s a le Rate Increase . "  There is no 
explanation why the impacts o f  the 1 9 8 3  rate increase 
would be the s ame a s  tho se o f  the 1 9 7 9  rate incre ase . 

o pp . 1 1 - 2 9 - 3 0  Thi s d i s cu s s ion of e f fects - on low- income 
consume r s  appl i e s  only to Pacific Northwe s t  con sume r s . 
I f  the LRIC were below the incremental costs  of Cali fornia 
uti l i t ie s ' suppl i e s , the LRIC alternative could reduce 
retail rates for low- income and other C a l i forn i a  consume r s . 

o p .  1 1- 3 6  The DE I S  doe s not di scus s the impacts of the rate 
a l ternatives on irrigated agricu l ture in C a l i fornia . 

o pp . 1 1 - 6 2- 3  The " proj ected environmental impacts of 
implementation of propo sed rate s "  apply only to the North
wes t . There shou ld be some d i scus s ion of the out-of- s tate 
impacts of not only tho s e  rates which app ly to out- o f - s tate 
u s e r s  but also the increased or decreased ava i l ab i l i ty of 
s urplu s power . 

o p .  1 1 - 1 0 2  The DEI S  corre ctly note s tha t ,  " purcha sers  could 
use surplus firm power to shut down high-cost o i l  or o ther 
thermal generation , or cou ld delay completion of other 
generation now under cons truction . Thi s could reduce overall 
power costs to purcha s ing uti l itie s ,  the reby reducing retail 
r ate s . "  However , the noted impact i s  that o f  the surp lus 
f irm power rate itse l f , not of the proposed chang e s . I t  i s  
not c lear what the impact of the propo sed chang e s  on 
Cal ifornia uti lities  or reta i l  consumer s  wou ld be . 

o p .  1 1- 1 0 9 - 1 1 5  Aga i n , the DEI S  doe s not s tate the impacts o f  
the revi s ed non- firm energy r ate s chedules on consumer s 
out s ide of the region . 

o p .  IV- 3 - 4  Thi s d i scu s s ion o f  " BPA ' s Load and Re source 
Modeling Proc e s s e s "  doe s  not mention energy supply and 
demand in the areas to which BPA power is expor te d .  

o p .  IV- I S  The DE I S  state s that the least co s t  re source mix 
model , " g ives only limited treatment to the seasona l i ty o f  
loads and re source output and t o  better than - cr i t i c a l  hydro
c onditio ns . "  U s e  of the mode l cou ld unders tate sea s onal 
energy surplus e s  and shortages and , henc e ,  under s tate the 
bene fits  of s a l e s  to and purcha s e s  from uti l i ti e s  in o ther 
reg ions . 
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Gordon F .  Snow - 3- June 2 4 ,  1 9 8 3  

IV- 5 6  The DEI S  indicate s a sudden reduc t ion in D S I  ( di rect 
service util ity )  loads i f  the long-run incremental cost 
pric ing a l ternat ive were adopted . This implies severe loc a l  
soc ioeconomic impacts could occur . However ,  the ana lys i s  
as sume s a sudden j ump o f  rates from 2 7 . 5  mi l l s  per kilowatt
hour to 4 2 . 6  m i l l s  per k i lowatt-hour . A more r e a l i stic LRIC 
a lternative would a s sume a gradual increase in rate s which 
could mi t igate the loc a l  soc ioeconomic impact s-. 

p .  IV- 1 3 l  BPA con s i ders conservation mea sure s  cos ting le s s  
than 3 5  mil l s  per k ilowatt- hour a s  cost-e f fective , apparently 
based on the LRIC analys i s . The DEI S  should recog n i ze that 
higher level s  of conservation wi l l  be c o s t-ef fective if the 
power conserved c an be sold out-of-s tate at a pri c e  higher 
than the cost of conservation . 

p .  IV- 1 4 2  I na smuch as mitigation mea sure s  were not identified , 
the discu s sion of unavoidab le adverse impacts should include 
out-of- s tate impacts . 

I f  you have any que s tions concerning our review , please c a l l  
Cher i McFarland a t  ( 9 1 6 )  3 2 4 - 3 1 9 7 .  

ERD : CMcF : tdw 

S incere ly ,  

� ��, 
E .  ROS S  DETER , Chi e f  
S i ting and Environmental 

D ivis ion 
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DIRECT SERVICE INDUSTRIES, INC. 
1 290 Lloyd Center Tower . 825 N . E .  M ultnomah Street 

Portland, Oregon 97232 
(503) 233-4445 

July 5 ,  1 9 8 3  

Mr . Anthony R .  Morre l l , Environmental Manager 
Bonnevi l le Power Admini stration 
P .  O .  Box 3 6 2 1  - SJ 
Portland , OR 9 7 2 0 8  

Dear Tony : 

The DSI s have few sub stantive comment s on Bonnev i l le Power 
Admini stration ' s  1 9 8 3  Wholesale Power Rate Draft Environmental 
Impact Statement . However ,  we want you to know that the DS I s  
apprec iate Bonnev i l le dedicating suffic ient staff t ime and 
re search to con s ider the impacts that r i s ing power costs have 
had , and will have , on DSI operations . The summaries of impac t s  
los s  of DSI  loads would have o n  BPA power operation s , rate s for 
other power groups , local and regional j ob s  and the ir economi e s  
a l so are important factors . Bonnev i l le sta f f  has covered the se 
items in cons iderable depth for which we are appreciative . 

As you know , the DS I s  commi s s ioned Batte lle Pacific 
Northwe st Laborator ies to conduct an independent study of " The 
D irect Service I ndustrie s : Their Contribution to the Northwe st 
Power System and Economy . "  The Batte l le study and BPA ' s own EI S 
both show that DSI  rate s have become uncompetitive and that thi s  
could adver sely impact BPA and all  i t s  customer s .  A copy of the 
Batte lle study is enclosed for inc lusion in the rate record . 

Our text- speci f ic comment s / corrections are : 

P age 8 ,  Line 1 0  
A s  PNUCC has indicated in its comment s on BPA ' s 

Environmenta l  Asses sment for the Water Budget , we bel ieve the 
water budget wi l l  result in more than a 1 mi l l / kWh increase in 
the Pr iority Firm rate . It a l so may adver sely af fect 
" comb ination service"  for the DSI top quart ile load s , a s  we 
ment ioned in our comments on that EA . 

Page 2 - 1 8 , Line 3 
A typo " 1 3 "  should be " i s " . 

Page IV- 2 6 , Figure IV- 1 
Line s on the map showing plant location s for the plant s 1 3  

through 1 7  are not very accurate . 

Page IV-2 7 ,  Line 2 2  
" 1 1 exist ing a luminum plant s "  should b e  changed to read " 1 0 

ex i sting aluminum reduction plants " .  
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Mr . Anthony R .  Morre l l  
July 5 ,  1 9 8 3  
Page 2 

Page IV- 2 9 ,  Table IV- 3 , Line 1 ,  Column e C )  
Insert a comma after " Pr imary Aluminum" 

Line 1 1 , Column e C )  
Change t o  read " Pr imary Aluminum , Rod , Wire & Cab l e "  

Line 1 4 , Column e C )  
Change t o  read " Magne s ium & Ferro s i l icon" 

Page IV-3 2 ,  Line 3 
Nonfirm energy i s  offered to Northwe st pre ference customers 

���s�afi�-�e-P.�.-88-55� before it eafi-ee i s  used to serve DSI  
loads during the pendency of the u . s .  Supreme Court cons ideration 
o f  the Ninth Circuit Court decis ion in Centra l Lincoln I .  

Page IV- 3 2 ,  Line 1 8  
• • .  DS l s  have borrowed on their f i rm energy a s  previous ly 

discus sed , afi6 subsequent s tream flows don ' t  restore the 
re servoi rs and the energy i s  needed by BPA to meet its firm 
obl igations . 

Page IV- 3 4 ,  Line 1 3  
Change the word " defic ient s "  to " de f ic i t s " .  

Page 3 6 , Line 2 4  
Replace the word " reduced" with " el iminated" . 

Page IV- 3 7 , Line 9 
Specia l  emphas i s  i s  focused on BPA� s - ! !  the 1 0  aluminum 

sme lters BPA s erve s .  

Pages IV- 5 4  to 5 8  
We believe the foreca s t s  o f  DSI  loads produced by BPA ' s 

s imulation mode l are too high . Thi s may re sult largely from 
BPA ' s optimi stic outlook on improvement in the a luminum market .  
I f  DSI power costs continue in the upper 2 5  to 4 0  percent o f  
world power cost s , the operating leve l s  BPA predicts are unl ikely 
to be attained . 

Page IV- 5 7 , Line 1 6  
Insert "non aluminum" before " DS l s " . 

Again , we apprec i ate BPA ' s staff work in analyz ing the 
impact BPA ' s increased rate s are having on DSI  operations in the 
Pac i fic Northwes t .  

S incere ly , 

Brett E .  Wi lcox 
Executive Director 
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A R EAW I D E  C L EA R I N G H O U S E  CO N C LU S I O N S 

A P P L I CANT : Bonnevi l l e  Power Administrat ion 

P ROJ ECT T I TLE : 1 9 8 3  Who l e s a l e  Power Rat e 

L- COG REF E R RA L : #  2E 9 9  

D A  TE : June 24 , 1 9 8 3  

T h e  L- COG A reawide C l e a r i n ghouse h a s  rev i ewed you r p roposal  a n d  f i n d s  
i t  to b e :  

Con s i ste nt with or s u pportive of a reawide p l a n n i n g . 

Con s i sten t ,  p e n d i n g  resol ution of conce rn s .  See comme nts . 

I ncon s i ste nt with a reawide p l a n n i n g . See comments . 

Acco rd i n g l y ,  the C l ea r i n g h o u se h as ta ken th e fol lowi n g  action : 

Recomme n d s  s u pport . 

Does not recommend s upport . See comments . 

Recommen d s  s u pport ,  con d itio n a l  on resol ution of conce r n s . See 
comments . 

X Makes no comme n t .  

T ra n sm it t h e  comments received 

L-COG Review Comments : 

See attached comments : 

/ FO R M S 1 /  A C C l  

�---�f�� Council of Governments 
NORTH PLAZA LEVEL psS / 125 EIGHTH AVENUE EAST I EUGENE, OREGON 97401 
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S'fRI�� -ft�L J . 
Comments Requested F rom : C it ies o f  Eugene and E\i�efte .  EWEB , SUB and 
Lane County . 

Comments Rece i ved : EWEB recommended approva l  with the cond it ion that , 
as a forma l party to BPA ' s  1 9 8 3  who l e s a l e  power rate adj us tment hear ings 
proces s ,  EWEB w i l l  address the adequacy of the E I S  during the formal 
hear ings . 

Spr ingf i e l d  submitt ed no comment . 

L-COG Staff C omments : The draft E I S  thorough ly addre s s e s  the 
env ironment a l  impacts a s s o c iated with the who l e s a l e  rate a l t e rnatives . 
Of equ a l  interes t are the s o cioeconomi c  imp acts a s s o c i ated w ith the 
propos ed rat e increases . The average 27 percent rate increas e cou ld have 
s ign i f icant imp a cts upon local e conomies , espec i a l ly low income 
hou s eholds and recess ion -weakened bus ines s e s . BPA asserts t hat its 
preferred rat e h ike propo s a l  has been des igned to m in imize impacts upon 
these groups . In addit ion , BPA suggests that res ident i a l  and commercial 
cons ervat ion programs wou ld s erve to mit igat e the impacts of the p ropos ed 
rat e increas e .  

3 
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O F F I C E  O F  

C I T Y A T T O R N E Y 
I R A R E I N E R  

CITY ATTORNEY 

EDWARDC. F A R R E L L  

CHIEF ASSISTANT CITY ATTORNEY 
FOR WATER AND POWER 

July 6 ,  1 9 8 3  

Mr .  Anthony R .  Morre ll 
Environmental Manager 
Bonnevi l le Power Admini stration 
P . O . Box 3 6 2 1  - SJ 
Portland , Oregon 9 7 2 0 8  

DEPARTMENT OF WATER A N D  POWER 

1 1 1 NORTH HOPE STREET • P.O. BOX 1 1 1  
LOS ANGE LES. CALIFORNIA 90015 1  

TELEPHONE (2 1 3) 4B 1 -6362 

Re : Comments on BPA 1 9 8 3  Wholesale Power Rate Draft 
Environmental Impact Statement - Apr i l , 1 9 8 3  

Dear Mr . Morre l l : 

I spoke with Ms . Linda Burbach , your Manager As s i stant , 
regarding comment s  which the C ity of Los Ange le s Department of Water 
and Power wish to make on the above-captioned draft EI S .  Ms . Burbach 
a s sured me that comments received by Bonneville on Friday , July 8 ,  
1 9 8 3 , would be fully considered in preparation o f  the final E I S . 
Therefore , we submit the be low comment s which we understand wi l l  be 
cons idered by Bonnev i l le to have been time ly fi led . Comments 
were not submitted on July 5 ,  due to the unde r signed ' s  i l lne s s .  

In our trial brief of May 3 1 , 1 9 8 3 , in the 1 9 8 3  BPA 
Rate Proceeding , we briefly addres sed at pages 1 1  and 1 2  
inadequacies of the draft EIS . Therefore , who l ly apart from these 
comments below ,  we have placed Bonnevi l le on not ice of s evera l  of 
our concerns regarding the adequacy of the draft EIS . 

However , we wish again to empha size that a supplement 
to the draft E I S  or a " f ina l "  E I S  a l lowing for pub lic comment and 
re spons e  by BPA must addre s s  a l l  potential environmental impacts 
of the proposed transmi s s ion rates , the transmi s s ion acce s s  adders 
(only during Cro s s-Examination fina lly stated to be a propo sal at 
4 . 5  mi l ls ) , and the proposed e l imination of the spi ll rate . In 
that Bonnevi l le has not addres sed thes e  three items in the draft 
E IS ,  we sha l l  not undertake to set forth what the many potential 
environmental impacts of each of the se propos a l s  i s  or may be . 
That i s  c learly Bonnevi l le ' s  respons ib i l ity . However , we expect 
that any subsequent environmental impact document , whether a 
supplement to the draft EIS  or a " f ina l "  E I S , must ful ly addr e s s  
the se three i s sues and provide adequate time for pub lic comment 
on each of the se proposal ' s  potential environmental impact s .  
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Mr . Anthony R .  Morre l l  
Environmenta l Manager 

July 6 ,  1 9 8 3  
Page Two 

Failure to fully consider a l l  environmental impacts of 
the aforementioned propo s a l s  in thi s 1 9 8 3  rate proceeding would 
appear to violate the following laws , regulation s :  

The National Environmental Policy Act (NEPA) ( 4 2  U . S . C .  
4 3 2 1 , et-seq . , the Council on Environmental Quality ( CEQ ) Regulations 
for Implementing the Provi s ion s of NEPA ( 4 0  C . F . R . part s 1 5 0 0  - 1 5 0 8 ) , 
the Department of Energy ' s  f inal guide l ine s for compliance with 
NEPA ( 4 5  C . F . R . 2 0 6 4 9 ,  March 2 8 , 1 9 8 0 ) , among other applicab le 
statute s ,  regulation s  and executive order s .  

We are also seriou s ly concerned a s  to the timing of the 
draft E I S  in connection with the propo sed whole sale and 
transmi s s ion rate s . For example , determination by BPA that the 
tran smi s s ion acce s s  adder i s  a " propo sa l "  only as late a s  
Cros s-Examination rai s e s  serious concerns a s  t o  the nature and 
scope of BPA ' s proposed rate s and the adequacy of its 
environmental analy s i s  of its " proposal . "  See Aberdeen & Rockfish 
R.  Co . v .  S . C . R . A . P .  ( 1 9 7 5 )  4 2 2  U . S .  2 8 9 , 3 2 0 , 4 5  L .  Ed 2 d  1 9 1 , 
9 5  S .  Ct . 2 3 3 6 . 

Any que stion s  regarding the se comment s should be 
addre s sed to Roger J .  Holt , 1 1 1  North Hope Street , Los Ange le s ,  
Cali fornia 9 0 0 1 2 , ( 2 1 3 )  4 8 1- 6 3 0 2 .  

RJH : vrn  

Very truly your s , 

I RA REINER , City Attorney 
EDWARD C .  FARRELL , Chief Assi stant 
City Attorney for Water and Power 

By 

.. /'.  / / //'/r >?:�7;;>C ,y ,/7/ / Y  
ROGER J .  HOLT 

As si stant City Attorney 
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DEPA RTM ENT OF T H E  ARMY 
N ORTH PACI FIC DIVISION. C O R PS OF ENG I N EERS 

P.O. BOX 2870 
PORTLAND. OREGON 97208 

Envi ronmenta l Resources Branch  

Mr . Anthony R .  Morre l l 
Envi ronmenta l Manager 
Bonnev i l l e  Power Admi n i strati on 
P .  O .  Box 3621 SJ 
Portl and ,  Oregon 97208 

Dear  Mr . Morrel l :  

June  28 , 1 983 

Th i s  i s  i n  respon se to Mr . Peter Johnson ' s  May 1 0 ,  1 983 l etter re�tlesti ng 
our rev i ew of your 1 983 Who l esa l e  Power Rate Draft Envi ronmenta l Impact 
Statement ( E I S ) . 

We have rev i ewed the E I S  and make the fol l owi ng comments . 

a .  Page 1 1 - 75 of 1 1 8 ,  l i nes 1 2- 1 6 .  The conc l u s i on that combusti on turbi nes 
wi l l  most l i ke ly  supp ly  add i t i ona l  peaki ng needs i s  premature . The Corps of 
Engi neers , Bureau of Rec l ama ti on , and mi d-Col umbi a PUD ' s  have and are studyi ng 
addi ng pea k i ng u n i ts to exi sting  hydroel ectri c proj ects . When the need for 
pea k i n g  capaci ty approaches , add i n g  u n i ts to exi sti ng hydro projects wi l l  be 
compared wi th combusti on turbi nes . Then the deci s i on can be ma de based on 
economi cs . 

b .  Page I V-59 of 1 47 ,  l i ne 26 . The sentence refers to sma l l hydroel ectr i c  
as  a potenti a l  resource to meet regi onal  generati on needs . Add i n g  un i ts to 
exi s ti ng hydroel ectri c projects does not f i t  i nto the " sma l l hydroe l ectr i c "  
def i n i ti on a s  di scussed on pages I V-65 , 66 , 67  o f  1 47 .  We suggest e i ther the 
reference to sma l l be del eted or an add i t i on a l  di scus s i on be added for hydro
e l ectr i c  proj ects l arger than 1 5  Mw . 

We appreci ate the opportun i ty to rev i ew and comment on the E I S .  

Si ncere l y ,  

/&r� 
Robert L .  Henn� 
Assi stant C h i ef , P l ann i ng D i v i s i on 
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JOHN SPELLMAN 
Governor 

ST ATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

Mail Stop PV- 7 1 • Olympia, Vllashington 9850-1 • (206) 459-6(JOO 

J1ID.e 30 , 1983 

Mr. Anthony R. M:>rrell 
EnvirOIlIIEI1tal Manager 
Bonneville P<::M9r Administration 
P .  o .  Box 3621-SJ 
Portland, OR 97208  

Dear Mr .  Morrell : 

Thank you for the oPPJrtillli ty to review the draft environmental 
irrpact staterrEl1t for the 1983 wholesale power rate . We coordi
nated the review of this EIS with the other state agencies and 
received no specific corments on the proPJsal . We would, how
ever, like to see the final EIS when it is issued.. 

If you have any questions , please call !IE at (206 )  459-6237 . 

Review Section 

GS :pp 
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('4 DEPA RTMENT OF HEALTH & HUMAN S E RVICES Publi, H"'th s.,..,;" 

;��� ---------------
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Atlanta GA 30333 

Mr . Anthony R. Morre l l  

Environmental Manager 

Bonnevi l l e  Power Admini stration 

P. O .  Box 3 6 21-SJ 

Port land , Oregon 9 7 2 0 8  

Dear Mr . Morre l l : 

June 2 4 ,  1 9 8 3  

W e  have reviewed the Draft Environmental Impact Statement ( E IS ) f o r  the 

Bonnevi l l e  Power Admini stration 1 9 8 3  Wholesale Power Rate . We are re sponding 

on behalf of the U .  S .  Public Health Servic e . We have no specific c omment s to 

offer at thi s time on the Draft E IS . 

We appreci ate the opportunity to review the Draft E IS and the consideration 

given to our December 1 7 ,  1 9 8 2 ,  scoping comment s requesting an evaluation of 

indoor air qua lity e f fects and vector impacts due to reduced f arming and 

maintenance of irrigation drainage f ac i litie s . 

S;;;::};7!udu.ai fr 
�:t �'. Li sella , Ph . D .  

Chief , Environmental Affairs Group 

Environmental Health Services Divi s ion 

Center f or Environmental He alth 
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u. S. E N V I R O N  M E N  T A L  P R O  T E e  T I O N  A G E  N C Y 
R E G I O N  X 

1 2 0 0  S I X T H  A V E N U E  M/s L/1./3 
S E A T T l E ,  W A S H I N G T O N  9 8 1 0 1  

REPLY TO 
ATTN OF: MIS 443 

JUN 2 4 1983 

Antho ny R .  Mor rel l 
Envi ronment a l  Manager 
Bonnevi l l e Power Admi n i strat i on 
P .  O .  Box 362 1 -SJ 
Port l and , Oregon 97 208 

RE : Bonnevi l l e  Power Admi ni strat i on 1 983 Who l esa l e Power Rate Draft 
En vi ronme ntal  Impact St ateme nt  ( E I S )  

De ar Mr . Mor re 1 1  : 

The Envi ronment al  Protec t i on Agency ( EPA ) has revi ewed the s ubj ect Draft 
E I S .  We fi nd th at the document prese nts a comprehens i ve an a l ys i s  of the 
envi ronment a l  i mpacts associ ated w i th varyi ng e l ectr i ca l  rates and energy 
consumpti on . The act u a l  rate ch anges proposed , however , were not re adi l y  
ap pare nt .  We suggest that , for t he benef i t  of the l ay c i t i zen who may 
revi ew thi s docume nt , BPA p rovi de the i nformati on on exi st i ng rate 
schedu l e s and prop osed ch anges ( p art i cu l ar ly  p g .  I I -59 to 1 1 - 1 1 8 )  i n  
tab u l ar form t o  accompany the di scussi on i n  the text . 

Based upon our revi ew , we h ave rated thi s E IS LO- l ( La - Lack of 
Obj ect i ons ; 1 - Adequ ate I nformat i on ) .  

We ap prec i ate t he opportun i ty to  revi ew thi s E I S .  

7e��. 
L . Edwi n Co ate 
Act i ng Re g i on al Admi nstrator 
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United States Department of the Interior 

E R 83/638 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

M r. A ntho ny R .  M orrell 
E nviron m ental M a nager 
B onneville P o w er A d m inistration 
P . O .  B ox 3621-SJ 
P ortland,  O regon 97 208 

D ear M r. M orrell : 

JUl . 5  UlEB 

T ha n k  you for P eter T .  Joh nson's letter of M ay 10 ,  198 3 ,  tra ns m itting copies of the 
B o nnevill e P o w er A d m inistration's 1 983 W hol esal e P o w er R ate draft enviro n m ental 
i m pact state m ent for revie w .  O ur co m m ents are presented according to the for m at of 
the state m ent or by subject. 

E ffects on Irrigated Agriculture (II.B .3 .  f) 

It is difficult to assess the validity of the conclusions in the state m ent regarding the 
effects of alternative prices of el ectrical po w er on irrigated agriculture without k no wing 
the prices paid for production inputs and prices received for cro ps w hich w ere used in the 
N A D  P m odel . W e  have difficulty accepti ng the conclusion that the a m o u nt of sprinkl er
irrigated land will increase by about 30 percent by the year 2000 for the pro posed 
revenue l evel alternative. T his is especially difficult to understa nd in view of the fact 
that this is the sa m e  level of develop m ent as is sho w n for the base rate and no action 
price alternatives. 

T able II-8 , on page II-44 , indicates that a substa ntial a m ount of gravity service la nd will 
be converted to sprinkl er service in spite of an increase in pu m ping po w er costs. W e  
have difficulty in understa ndi ng the rationale for that prediction. Through  the use of 
gated pipe syste m s, l and that is gravity irrigated can obtain su bstantially i m proved la bor 
and water efficiencies at half or less the invest m ent cost of sprinklers and at a s m all 
fraction of the annual costs. 

Areas of P articular C oncern (III .B )  

T his section discu sses several factors w hich woul d adversely affect fish and wildlife 
resources. T hese factors are directly a pplica ble  to w hol esal e po w er rate adjust m  ents 
w hich would alter de m and for po w er, thu s affecting operation of the C ol u  m bia R iver 
da m s. T he resulta nt changes in river operations woul d in turn influ ence flows  and water 
qu ality directly affecting fish and wildlife resources (e.g.  increased turbine m ortality and 
nitrogen poisoni ng of juvenile sal m onids). H o wever, u nder E nviron m e ntal C onsequences, 
C ha pter IV there is no discussion describing w hat effects ea ch alternative would have on 
fish and wil dlife resources. T herefore, the final E IS should present inform ation 
describi ng the potential adverse im pacts on fish and wildlife resources for each  
alternative. 
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M r. A ntho ny R .  M orrell 2 

Air Quality (III.B .f.l) 

B urning of wood for ho m e heating is identified as one of the two m ajor activities being 
u nderta ken by consu m ers to reduce po wer costs. Tabl e  II-4 (on page ll-16) does not 
refl ect this activity. Since wood burning is cited (page III-33 , first sentence) as a m ajor 
source of air pollution i n  the region,  the state m ent shoul d  contain an esti m ate of the 
effect of alternative el ectrical rates on the burning of wood for space heating.  

Socioecono mic E nviron m ent (Ill.B .2 .c) 

T he first para graph  on page III-7 2 i ncl udes the state m ent " . . •  B P A's proposed whol esale 
po wer rate i ncrease is not exp ected to actually cause any irrigated l a nd to be ta ken out 
of production , as other farm ers would purchase the land  put up  for sal e by the m arginal 
farm ers." Further su pportive data is needed for this state m ent. W ithout k no wing the 
inco m e-cost rel ationships assu m ed in the m odel ,  it is diffi cult to assess its validity. 

C u rrently, so m e  farm ers pu m ping  fro m deep wells and/or with high pu m p  lifts fro m 
surface sources are in sev ere fi nancial trou bl e, in part du e to pu m pi ng po wer costs . 
Increased power costs are not going to m a ke this situation better, and we think  it is 
reasonabl e  to beli eve that these costs , along with continued price increases in fertilizer, 
pesticides, m achinery, etc ., could bring about a fi nancial situ ation which even superior 
m ana ge m ent m ay not overco m e. 

T he second para gra ph on page III-7 2 points out that far m ers are unabl e  to pass al ong 
i ncreases in  production costs to consu m ers of their products. N o  doubt so m e of the 
increased po wer costs will be offset by adva nces in  irrigation tec hnology and 
m a nage m ent, but certainly not all . U nl ess prices received for farm produ cts i m prove 
substantially, we believe far m ers will be un willing and/or fi nancially unable ,  in the face 
of rising power costs, to conv ert dryl and to sprin kl er service at the rate sho w n  in  the 
state m ent for the pro posed price alternative. 

W e  hope these co m m ents will be hel pful to you i n  the preparation of a final state m ent. 

Si ncerely, 

�<7fti/W�LJ A:t0!nchard ,  Director 
E nviro n m ental P roject R eview 
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Extr act from F i e l d  Hear ing : 
Spokane , WA . 
July 21 , 1 9 8 3  (Gary Galbreath) 

1 in s ervices and ability to meet taxpayer demands . 

2 I urge you to approach any rate increase 

3 with cons iderable caut ion and wariness . 

4 

5 Coon . 

HR .  HARLOW I Thank you , Mr .  

6 Next is Gary Galbreath . 

1 MR-. GALBREATH . Hr .  Harlow , Direct or Ellis , 

8 fellow ratepayers . My name i.s GAry Galbreath . Along 

9 wi th my mot her and two brothers . I f arm both irr iga ted 

1 0  and dryland in the Ritzville area . our f amily farm is 

1 1  served by Big Bend Electric Cooperat ive . and I s erve on 

1 2  the CO-op I S  board ot directors . I have test i f ied at pre -

1 3  vious BPA hearings , as have dozens o f  other farmers (lIld 

1 4  agr i culture expert s , but it seems like SPA never get s  

1 5  the mes s age . Bi ther that or SPA does n ' t  bel ieve us when 

1 6  we s ay irr igat ors ar e  in trouble and power rates are a 

1 1  main caus e . 

1 8  I would cite Bonneville ' s  Draf t Environmental 

1 9  Impact Statement dated Apr il 1 9 8 3  as an examp le of the 

20 prob lem . The report paints a rosy p icture f or irr igat ed 

21 agr iculture forecas t ing s t e ady growt h through the year 

12 2 0 0 0 , with l it t le cons iderat ion given to the current 

n problema irrigators f ace . I n  f act , the report , on page 

24 7 2  of Sect ion 3 ,  st ates , - SPA ' s  proposed wholesale power 

15 rate increas e  is not expect ed to actually caus e any 
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irrigated land t o  be taken out of product ion . -

As an irrigator who is already reduc ing 

irrigated acreage , I moa t disagree with BPA ' s  assessment . 

Aa a director of a rural electric co-o p  that has seen 

irrigat ion sales dwindle in rocent years , I would aga in 

challenge BPA ' s  as se s sment . 

No one a hould be mis led int o  thinkin g that 

BPA wholes ale power rates have not been a t�mendous problem 

f or irr igat ors - They have been 1 As BPA rat es have more 

than tripled in recent years , power co s ts as a part of 

overall operat in g costs have increased from be tween 3 

and 7 percent t o  between 1 0  and 25 percent for the average 

f armer .  At a t ime whe n commod i ty prices have been s tag

nant , the electric rat e increases have pus hed many good 

farmers to t he brink of f inanc ial disas t er . 

Yes , fert il izer , equipment , fuel and other 

costs have increased , t oo ,  but none as rap idly as 

e lectric ity . 

True , crop prices have bee n  poor , and this 

compound. the problem , but the s e  and other prob lems do 

not erase the fact that electric rates have inf lated t o  

the breaking point f or mos t  irr igators . 

Our f amily was fortunate enough to s e l l  

some irrigated acreage last year , an d  we would sell the 

res t tonight if we could f ind a buyer , but what was a 
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1 se ller 1 s market has turned int o  a buyer 1 s  market . 

1 Irrigated farmland is be ing diacounted , due to the fut ure 

3 cos t of energy -- not on ly due to recent increases but 

4 becaus e of the great uncertainty that exis ts . 

5 Let me assure every SPA off ic ial that the 

6 future cost of power is a ques t ion mark that looms over 

7 the irrigat ion indua try l ike a dark cloud . Ra t e  increas es 

8 have ca� e d  reduc t ion in irr igated acreage . Higher rates 

9 will result in further reduct ions . But , worst of all , 

1 0  the uncert ainty of future power rat es has all but as s ured 

1 1  that irrigated agriculture is now a no-growth indus try . 

12 The only way to t urn  this around i s  t o  make electr i c ity 

1 3  available at a pr ice irrigat ors can aff ord . This would 

1 4  increase BPA and local ut il ity s ale s an d  halt the dec l ine 

1 5  o f  th.iB important industry . This would not only be a 

1 6  boon t o  agriculture , but would be good f or SPA and o t her 

1 7  ratepayers .  

1 8  I n  c los in g ,  I would note that Product ion 

1 9  Credit As s ociat ion records a how that the number of farmers 

20 go ing out of bus ines s f or economic reas ons increas ed two 

21 and a-half t imes between 1 9 7 9  and 1 9 8 2 . It I S no coin c i 

II dence that the s e  are the years SPA rat es shot upward . 

13 Unlike any t ime  in recent his t ory ,  irrigators 

24 are literally figh t ing f or the ir lives . BPA ' s Environmental 

IS Impact Statement -may s ay otherwis e , but the real world _ 



1 i� what it is . Onless BPA accepts the real ity of the 

2 irrigator ' s dilemma , we will no t s o lve this growing regional 

3 problem . 

4 

5 

Thank you . 

HR .  HARLOW , Thank you , Hr .  Galbreath . 

6 Next , Hr .  Byron Wagner . 

7 MR .  WAGNER z BPA s t af f , Director Ellis , 

8 f ellow part icipants in the rate hearing l My name is Byron 

9 Wagner . I am an employee of Big Bend Electric Co-op , 

1 0  which serves the rural areas of AdamJI and Franklin Count ies . 

1 1  However , I am here tonight t o  speak as an individual rat e -

1 1  payer in support of a seas onal of f -peak power rate for 

1 3 irr igators becaus e 7 0  percent of the power Big Bend dis tri-

1 4  butes is used f or irr i gat ion . This subj e ct is of utmo s t  

1 5  importance t o  our Cooper at ive . 

1 6  

1 7  

1 8  

1 9  

20 

21 

12 

13 

24 

15 

Throu gh June , B i g  Bend ' a  s ales were down 

15 percent be low 1 9 8 2 . How much of this decreas e  can 

be attributed to higher rntes is debatable . Obvious ly , 

government f arm program8 and heavy rainf all has contr ibuted 

to this sharp reduct ion . However , a large percent can 

be attributed to the power rate increase . 

We have s ome irr igators who would have 

irr igat ed or who would have turned on more pumpa or who 

would have irr igated longer if electric rates hadn ' t  

incrased so drastically , but ot her speakers have addres s ed 
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I .  I rri gated Agri cu l ture 

Commen t :  Page 1 1 -36 ,  parag raph 2 .  I n  expl a i n i ng why i rri gati on has  
i ncreased s i nce 1 950,  i t  shoul d be noted that l ow el ec tri c rates and acti ve 
promotion  by BPA , wi th promi ses of stabl e rates i n  the futu re , p l ayed a key 
rol e ( B i g  Bend E l ectri c Co-op , R i tzvi l l e ,  WA ) .  

E val uati on : Low el ectri c rates were an  important factor tnat encou raged 
i rri gati on devel opment . Th i s  i s  ac knowl edged i n  the new text ( Secti on I V . C . t) .  

Duri ng  th i s  peri od of rap i d i rri gati on growth , BPA pol i cy was gu i ded i n  
p a rt by the Bonnevi l l e  Proj ect Act .  Secti on  2( b ) of  tni s Act states that B PA 
was to " encourage the wi dest poss i bl e  use of a l l el ectri c energy . " The 
comb i n ati on of l ow and  stabl e el ectri c i ty pri ces certa i nl y  hel ped BPA to 
operate cons i stent wi th thi s pol i cy .  

Low and  stabl e rates were poss i bl e  because the hyd ro-ba sed system was 
rel ati vely i nexpen s i ve and was pri mari ly  a fi xed-cost based  system. Costs 
have ri sen rapi dly s i nce 1 977 ,  however, and rates have ri sen accord i n g l y .  

Comment : Page 1 1 -37 , paragraph 3 .  The Draft E IS often d i st i nqui shes 
between spri nk l er  and grav i ty i rri gat i on methods ,  but not between surface and 
deep wel l i rri gati o n .  Where water has to be l i fted from deep wel l s , some 
exceedi ng 1 , 000 feet , the energy requi rements become much greater. The £ IS 
shoul d g i ve spec i a l  attent i on to i rri gators wi th h i gh l i fts as  they rep resent 
a un i que c l a s s  wh i ch i s  greatly i mpacted by i nc reased power rates ( 8i g  Bend 
E l ectri c Co-op , R i tzvi l l e ,  WA ) .  

Eval u ati on : New text addresses th i s  comment i n  Secti on I V. C . Al so note 
that the model used to devel op foreca sts i nc l udes fi ve i rri gati on l i ft zone s  
as  i nfl uenc i ng vari abl e s .  O n e  l i ft zone covers deep we l l  i rri gators .  

Comment : Page I I -40,  paragraph 1 I n  th i s  secti on and  others , the Draft 
E IS refers to B PA ' s  i nc reased power generati on potenti a l  i f  i rri gated acreage 
i s  reduced . I t  shoul d be noted that there i s  presentl y no ma rket for thi s 
power and  that B PA i s  h i stori ca l ly  surp l us  duri ng muc h of the i rri gati on 
season . In fact , the present i rri gati on l oad  on BPA fi ts the natu ra l ri ver 
fl ows and compl ements BPA ' s generati on and transmi ss ion  system. It  wou l d be 
to BPA ' s  advantage were the i rri gat i on l oad  to i nc rease . Why a re statements 
l i ke " . . .  a ny reducti on i n  i rri gati on l oad  combi ned wi th the i nc rease i n  
generati on capab i l i ty i nc reases the p roporti on of that capabi l i ty whi ch can  be 
used  to serve noni rri gati on l oad  . . . .  " often i nc l uded i n  the E IS? They 
appear to have l i ttl e rel ati on to the real wo rl d p robl ems assoc i ated wi th 
ene rgy cost i nc reases ( Bi g  Bend E l ectri c Co-op , R i tzvi l l e , WA ) .  

E val uati on : The new text addresses BPA ' s  fo recasted  surp l us  
c ap abi l i ty .  However,  BPA ' s summe r l oad  i s  only 8. 3 percent l ess than the 
wi nter  l oad and  i rri gati on l oad  i s  a s i gn i fi cant contri butor to summer 
peakl oad . Ap ri l , the f i rst month of heavy i rri gation  l oad , has  tne h i ghest 
probabi l i ty of produc i ng a shortfal l i n  generati on capabi l i ty bel ow the l evel 
agreed to i n  the Paci f i c  No rthwest Coord i nati on Ag reement.  See Secti on I I . C. 
for a rel ated d i scussi on . 
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Comme n t :  Page 1 1 -40,  paragraph 3, etc . At th i s  po i nt the Draft £ IS 
begi ns to pai nt a rosy p i cture for i rri gated agri c u l ture ,  noti ng that,  
" • • •  no  d i sti ngui shab l e  d i fferences i n  e i ther total or new spri nk l er 
i rri gated ac reage are proj ected to occ ur . . .  " between rate l evel s 
1 6 . 32 - 3 3 . 56 mi l l s . The Draft E IS goes on to show ,  i n  Tabl e 1 1 -8,  how "Some 
new l ands are brought under spri nk l er i rri gati on rega rdl ess  of the revenue 
1 eve1 . "  It  i s  further noted that , " By 2000 , under those al ternati ve s 
( i nc l udi ng the p roposed 1 983 rate i nc rease ) ,  the amount of d ry l and  converted 
to spri nkl er  i rri gati on  i ncreases 1 00 percent . " 

These as sumpt ions  mu st be chal l enged i n  l i ght of c urrent trends . I n  
recent yea rs BPA who l e sal e rates have i ncreased d ramati cal ly , causi n g  
i ncreases a t  the reta i l l evel . Duri ng  that peri od B i g  B e n d  E l ectri c 
Cooperat i ve has  experi enced a gradual decl i ne i n  i rri gati on  sa l e s ,  pl u s  a l os s  
o f  some i rri gat i on accounts .  W e  c a n  only bel i eve that th i s  trend wi l l  
accel erate i f  power rates conti nue to c l i mb .  Othe r BPA p reference c ustome r 
uti l i ti es have seen greater i rri gat i on l oad reducti ons . 

It woul d be n i ce to be abl e to pl ace confi dence i n  the Draft E IS forecast 
of conti nued i rri gati on  devel opment desp i te i nc reas i ng el ec tri c rates . 
However,  those wh o l i ve i n  a farm commun i ty where i rri gati on i s  th e 
cornerstone of al l agri bus i ness  cannot overl ook the c hanges that a re currently 
tak i ng pl ace .  I rri gators are al ready goi ng out of bus i ness--i n greater 
n umbers than duri ng the Great Depres s i o n .  Deep wel l i rri gators a re 
parti cul arly  har� h i t .  Farm pr� ces  are depressed.  L and  that once sol d for 
S2 , OOO per ac re 1 s c urrently gOl ng unso1 d at $1 , 000 per ac re .  I t ' s a buye r ' s 
market for i rri gated farms i n  BPA terri to ry ,  espec i a l ly  i f  the water must be 
drawn from deep wel l s  ( B i g  Bend E l ectri c Co-op , R i tzvi l l e ,  WA ) .  

Comment :  Page 1 1 1 - 72 ,  l i ne 8.  The Draft E IS pai nts a ro sy p i cture for 
i rri gated agri cu l tu re forecasti ng  steady growth through the year LOOO , wi th 
l i ttl e con s i deration  g i ven to the c u rrent p robl ems i rri gators face . The  
report states , "BPA ' s  proposed whol esal e power rate i nc rease i s  not expected 
to actual ly cause any i rri gated l and  to be taken out of p roducti on . " An 
i rri gator d i sagrees wi th BPA ' s assessment . And  a di rector of a rural el ectri c 
co-op that has seen i rri gati on sa l es dwi ndl e i n  recent years , chal l enges  BPA ' s  
assessment ( Gary Gal breath , Spokane Publ i c  Heari ng ) .  

Eval uati on : New forecasts i nc l uded i n  thi s statement show that each 
a l ternati ve wi l l  resul t i n  i nc reased tota l i rri gati on and spri nkl e r  i rri gati on  
compared to  the  1 980 base . Compari ng p roj ect i ons  i n  1 990 and 2000,  proj ecte d 
i mpacts di ffe r between revenue l evel al ternati ves except for the No Act i o n  and 
Proposal al ternati ves i n  2000. The real pri ce d i f fere nce  between these 
al te rnati ve s i s  only 1 . 3 m i l l s  per k i 1 0watthour i n  2000. 

BPA recogni zes that recent years have been d i ffi cu l t for agri cu l ture .  The 
cost of i nputs has ri sen steadi ly and c rop prices  have decl i ned i n  both rea l 
and nomi nal  terms . R i s i ng el ectri c i ty pri ces  c e rta i nly  have pl ayed a part i n  
the weakened cash-fl ow pos i ti on of agri cul ture .  I t  i s  qui te l i kely that a 
number of i ndi vi dual i rri gators wi l l  be unabl e to mai ntai n profi t margi n s  
suffi c i ent t o  j usti fy conti nued operati o n .  Overal l ,  however, i t  i s  bel i eved 
that the i ndu stry as a whol e wi l l  be c apabl e of growth due to i mprove d  
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agronom i c  tech n i que s ,  i nc rea sed p roduct prices  and imp rovements i n  i rri gati on  
tech nol ogy i nc l udi ng i nc reased pump effi c i enci es and imp roved water 
d i stri buti on techn i que s .  

Comment : Page 1 1 1 - 72 ,  paragraph 1 .  Recent evi dence contradi cts the 
stateme nt , u • • •  BPA ' s  proposed whol esa l e power rate i nc rease i s  not expected 
to actual l y  cause any i rri gated l and to be taken out of p roducti on . .. 

I rri gated l and i s  al ready goi ng out of p roducti on and energy cost i s  one of 
the mai n factors ( B i g  Bend E l ectri c Co-op , R i tzvi l l e ,  WA ) .  

Eval uati on : New text ( Secti on  I I . B . 3 . f . ) addresses comment.  

Commen t :  Page 1 1 1 - 7 2 .  The fi rst paragraph i ncl udes the statement 
u • • •  BPA ' s  propo sed whol esal e powe r rate i ncrease i s  not expected to 
actu al ly  cause any i rri gated 1 and to be taken out of producti on , as  other  
farmers woul d purc hase the  l and put up for sa l e by the  marg i nal  fa nners . "  
Further supporti ve data i s  needed for th i s  statement.  W i th out knowi ng the 
i ncome-cost rel ati onshi ps  assumed i n  the model , i t  i s  di ffi c u l t to assess  i ts 
val i di ty .  

Cu rrentl y ,  some fa nne rs pump i ng from deep wel l s  and/or wi th h i gh pump 
l i fts from s u rface sou rces are i n  severe fi nanci al troub l e ,  i n  part due to 
pump i ng p ower costs . I ncreased powe r costs are not goi ng to make th i s  
s i tuati on better ,  and we th i nk i t  i s  reasonabl e to bel i eve tnat these costs , 
a l ong  wi th conti nued pri ce i ncreases i n  fe rti l i zer,  pesti c i des , mac h i nery ,  
etc . , coul d bri ng  about a fi nanc i a l s i tuati on wh i c h  even supe ri or  management 
may not overc ome . 

The second paragraph on  page 1 1 1 -72 poi nts out that fanners are unab l e  to 
pass  a l ong i nc reases i n  product i o n  costs to consumers of thei r p roducts . No  
doubt some of the i nc reased power c osts wi l l  be offset by advances i n  
i rri gati on tec h nol ogy a nd man agement , but certa i nl y  not al l .  U n l ess  pri ces  
recei ved for  farm products i mprove substanti a l l y ,  we bel i eve fanners wi l l  be  
unwi l l i ng and/or f i nanc i a l l y  unabl e ,  i n  the face of ri s i ng powe r c osts , to  
c onvert dryl and to  spri nk l e r servi c e  at  the rate shown i n  the  statement for 
the proposed pri ce  a l ternat i ve ( U . S .  Dept . of I nteri or,  Washi ngton , D . C. ) .  

E val uati on :  New text ( Secti on I I . B . 3 . f . ) addresses c omment. 

Comment : Page 1 1 1 - 7 3 ,  l i ne 2. Th e c h oi ce of words , " s l i ght ly  depressed , "  
i s  i nteresti ng .  I s  BPA awa re o f  agri c u l tu re ' s  p l ac e  i n  the economy o f  the 
Northwest? As the Draft E IS seems to imply , one i s  l ook i ng at a sl i ght  
eros i on of i rri gated agri cu l ture if  the  worst c ase scenari o takes p l ace .  The  
evi dence speaks for i tsel f and one  wi l l  see  a steep downward drop i n  i rri gated 
acreage i f  BPA rates i nc rease agai n--even s l i ghtly ! The E IS seems 
out-of-touch with  cu rrent events and i s  op timi sti c beyond a l l reason 
concern i ng the future of i rri gated agri cu l tu re .  I t  i s  hoped that the resu l ts 
of the l i near programmi ng  model that i s  bei ng  devel oped by N o rthwest Economi c 
Assoc i ates wi l l  rel ate better to the real worl d th an the estimates presented 
i n  the Draft E IS ( B i g  Bend E l ectri c Co-op , R i tzvi l l e , WA ) .  

Eval uati on : Forecasts from the model devel oped by Northwest Economi c 
Assoc i ates di d not address the near-tenn impact of a l ternati ve e l ectri c i ty 
pri ces .  However, vari ous  supply and  dema nd factors that may c onti nue to 
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troubl e agri cu l tu re i n  the near term a re i ncorporated i n  the model . Some of 
these factors are di scussed i n  Secti on  I I . B . 3 . f .  Though the model  di d not 
proj ect near-term adj ustments to these facto rs , these adj ustments a re impl i c i t  
i n  fo recasts to the years 1 990 and 2000.  The model proj ects growth i n  total  
i rri gated c ropl and acres and spri nkl er  i rri gated c rop l and acres  for al l 
revenue l evel a l ternati ves comp ared  to the 1 980 base . 

Comment : Page I V-1 40,  paragraph 2 .  Thi s paragraph speak s to BPA ' s 
proposed changes in summer ene rgy and demand rates wh i c h  wi l l  benefi t 
i rri gators . These i mp rovements a re greatly needed and g ratefu l ly  
ack nowl edged . Howeve r,  the E IS shoul d consi der the  impacts of a separate 
i rri gation  rate as part of the Pri ori ty Fi rm rate . B ecause i rri gati on  i s  a 
uni que seasonal l oad that does matc h BPA ' s  hydro resou rce s ,  such a rate coul d 
be benef i c i al  to the reg i on .  I t  shoul d be consi dered i n  the f i nal  E IS  ( 8 i g  
Bend E l ectri c Co-op , Ri tzvi l l e , WA l e  

Eval uati on : Eval uati on of a spec i a l i rri gati on rate i s  i nc l uded i n  
secti o n  I I . C . Furthermore , the current and  proposed seasonal structures of 
BPA ' s rates accord i rri gators benefi ts commensurate wi th the correspon dence of 
the i r  l oad  shape to the supply c u rve of the hydroel ectri c system . 

Comment : Page V-1 S ,  enti re page . The response to the Draft E IS scop i ng 
comment was poorly concei ved and d i d  not speak to the rea l  i ssues .  The 
commentor had  exp ressed concern at potenti al  adverse i mpacts to uti l i ti es wi th 
a h i gh percentage of i rri gati on l oads� The Draft E IS comment that the l ow 
dens i ty di scount " . . .  may p rovi de some revenue assi stance th rough  a l ower 
pri ori ty fi rm rate . . .  " i s  unreasonabl e i n  that the LDD does not take i nto 
account the fal l out from WNP-4 and -5 or revenue shortfal l s  from dec reasi ng 
i rri gati on sal e s .  Howeve r, i f  thi s statement was i nc l uded to i mp ly  that SPA 
i s  i nte rested i n  consi deri ng expansi on of the LDD to hel p remedy such p robl ems 
ru ral  uti l i ti es fac e ,  then B i g  Bend El ectri c Co-op i s  i n  1 00 perce nt agreement 
( B i g  Bend E l ectri c Co-op , Ri tzvi l l e , WA l e  

Eval uati on : The D raft statement as  wel l as the new text di scuss the 
p otenti al  adverse i mpacts to uti l i ti es wi th a h i gh percentage of i rri gati on  
l oads .  It  i s  apparent that uti l i ti es wi thout a broad and d i ve rs i f i ed cutomer 
base woul d be l ess  abl e to effecti vely compe nsate for reduced l oads from a 
maj or customer c l ass .  

The  respondent i s  correct that the Low Densi ty Di scount " does not take 
i nto account the fa l l out from WN P-4 and -5 . " The obj ecti ve of the di scount i s  
qu i te c l ear and does not i nc l ude m iti gati on  of Supply  System costs . 

Comment : Pa�es  1 1 -36-48. I t  i s  di ffi cu l t to  assess  the  val i d i ty of the 
c oncl usi ons i n  t e statement rega rd i ng the effects of a l ternati ve p ri ces of 
el ectri cal  power on i rri gatred agri c ul ture wi thout knowi ng the p ri ces pai d fo r 
p roducti on i nputs and p ri ces recei ved for c rops whi ch were used  i n  the NAOP 
model . It i s  d i ffi cul t to accept the concl u s i o n  that the amount of spri nk l er
i rri gated  l and  wi l l  i nc rease by about 30 p ercent by the year 2UOO for the 
proposed reve nue l evel al ternat i ve .  Th i s i s  espec i al ly  di ffi cul t to under
stand i n  vi ew of the fact th at th i s  i s  the same l evel of devel opment as i s  
shown for the base rate and no act i on p ri ce  al te rnati ves ( U . S .  Dept .  of  
I nte ri or,  Washi ngton , D . C . ) .  
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E val uati on : New p roj ecti ons based on the NADP model are i nc l uded i n  the 
text . An expa nded di sc ussi on of methodol ogy i s  al so i ncl uded i n  the new 
text.  I t  i s  i mprobabl e ,  h owever, that  model val i dati on p robl ems woul d be  
substanti al ly reduced i f  c rop and  i nput p ri ces used i n  the  model were 
provi ded.  The eva l u ator woul d sti l l  be l acki ng many other model i nputs , 
assumpti on s ,  and con strai nts . I t  i s  not p racti cal  to p rovi de a compl ete 
descri pti on of the model and i ts i nput i n  thi s document.  Howeve r ,  data 
sou rces and the model des i gn  are avai l abl e for i nspecti on  upon request . 

Commen t :  Tabl e 1 1 -8 on p age 1 1 -44, i n di c ate s that a sub stanti al amount of 
gravi ty servi ce l and wi l l  be converted to spri nkl er  se rvi ce i n  sp i te of an 
i ncrea se i n  pump i ng power costs . It i s  d i ffi cu l t to unde rstand  the rati onal e 
for that predi cti on . Through the use of gated p i pe systems ,  l and that i s  
gravi ty i rri gated c an obtai n substanti al ly  i mp roved l abor and water 
eff i c i e nc i es  at hal f or  l es s  the i nvestment cost of spri nkl ers and at a smal l 
fracti on of the annual  costs ( U . S .  Dept. of I n te ri or ,  Washi ngton , D . C . ) .  

Eval uati on : t�ew text ( Sect i o n  I I . B . 3 . f . ) addresses comme nt.  

Comment : Page 1 1 -36 .  The  Draft E IS does not di scuss the  i mp acts of  the 
rate a l ternati ve s  on i rri gated agri cul ture i n  Cal i forni a ( The  Resou rces Agency 
of Cal i forni a ,  Sac ramento , CA l .  

Eval uati on :  Secti on I I . B . 3 . c . ( 1 ) .  d i scusses the h i sto ri c and 
proj ected i mportance of Pac i fi c  Northwe st power sal es to Cal i forni a .  The 
Cal i forni a Energy Commi ssi on recently recommended that i mports of surp 1 us 
power to other re gi ons shoul d be consi dered a preferred power resou rce .  BPA ' s  
p roposed rates are sti l l  consi derably l owe r than average operati ng  costs of 
generati ng  fac i l i ti es i n  Cal i forn i a .  Sol ely from a p ri ce pe rspecti ve ,  i t  i s  
to Cal i forni a ' s advantage to purc hase power that i s  surp l us to the Paci fi c 
Northwe st.  Howeve r,  i t  i s  apparent that , al l other condi ti ons unchang i ng ,  any 
reve nue l evel al te rnati ve that resul ts i n  i nc reased nonfi rm and surp l us f i rm 
power rates wi l l  have an i ncreasi ng effect on el ectri c rates to Cal i forni a 
consumers. W i th respect to rel ati ve i mpacts to vari ous customer cl asses  i n  
Cal i forn i a ,  i rri gated agri cul ture custome rs may be affected l es s  than many 
other  c l asses . Cal i forni a agri cul tu re recei ves a re l ati vely  l arge share of  
water from Federal and  l ocal  water p roj ects , so  water charges that refl ect the 
i mpact of energy pri ce i ncreases p robably wi l l  i nc rease at a re l at i vely s l ow 
rate because of the i nsti tuti onal nature of the Federal wate r market and  
because l ocal wate r proj ects requi re l i ttl e pump i ng and thus  use l ess e nergy 
( Ca l i forn i a  Depa rtment of W ater Resources , 1 982, Outl ook for W ate r Consumpti on 
by Cal i fo rn i a ' s  Feed and Fo rage I ndu stry Th rough 201 0,  Bul l eti n 21 2, February ,  
p .  60). 

I I .  Di rect Servi ces I ndu stri al Customers 

Comment : Page I V- 36/1 i ne 2 4 :  Rep l ace  the word " reduced" wi th 
"e l im i nated . " ( Di rect Servi ce Industri e s ,  I nc . ) 

Eval uati on : BPA di sagrees wi th th i s  change.  Our analys i s shows that 
BPA ' s  rate i nc reases have reduced the pri ce advantage of Pac i fi c  Northwe st 
al umi num p roducers as compared to other  reg i on s  of the  country ,  but not 
el imi nated i t  enti rely ( see Tabl e I V-8 ) . 
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Commen t :  Page I I - 1 8/1 i ne 3 .  " 1 3"  shoul d b e  " i s" ; p .  I V-26 Figure I V-1 : 
l i nes  poi nti ng  to p l ants #1 3- 1 7 a re not very acc u rate ; � .  IV-27/1 i ne 22 : 
" 1 1 exi sti ng a l umi num p l ant"  shoul d read  " 1 0 exi sti ng  a umi num reducti on  
p l a nts" ; p .  I V- 29/Tab1 e I V-3 : l i ne 1 col . C :  i nsert c omma a fter " P rima ry 
Al umi num ; "  l i ne 1 1 , Col . C :  c h a nge to read " Pri ma ry Al umi num , Rod , W i re ,  & 
Cabl e ; " l i ne 14,  Col . G :  c h a nge to read "Magnes i um & Fe rros i 1 i con ; "  
p .  I V-32/1 i ne 3 :  c h ange a s  fol l ows : " Nonf i rm ene rgy i s  offe red to Northwest 
preference custome rs before i t  i s  used to se rve DSI l oads duri ng  the pendency 
of the U . S .  Supreme Court cons ideration  of the N i nth Ci rcui t Court deci s i on i n  
Central Li ncol n I . ; p .  I V-32 , L i ne 1 8 :  c hange to read : " . . .  OS I s  have 
borrowed on thei r f i rm ene rgy as p revi ously di scussed , subsequent stream fl ows 
don ' t  restore the rese rvoi rs and  the e ne rgy i s  needed by BPA to meet i ts fi rm 
obl i gati ons ; p .  I V-34/1 i ne 1 3 :  c hange the word "defi c i entsd to defi c i ts ; "  
p .  IV-37/Li ne 9 :  "s peci al emph a s i s i s  foc used on the 1 0  a l umi num smel ters BPA 
s erves ; p .  IV-57/1 i ne 1 6 :  i nsert " non a l umi num" befo re " OS I s ; "  ( Di rect 
Servi ce I ndustri a l  Custome rs , I nc . ) 

Eval uati on : Text has been corrected . 

Comment : Page 1 1 - 8 ,  l i ne 1 0 . As the Pac i fi c  Northwest Uti l i ti e s  
Conference  Commi ttee ( PNUCC) has i nd i cated i n  i ts comments on  BPA ' s  
E nvi romenta1 Assessment fo r the Water Budget , i t  i s  bel i eved that the Water 
Budget wi l l  resu l t i n  more th an  a 1 mi l l /kWh i nc rease i n  the Pri o ri ty Fi rm 
rate . It a l so may adversely affect " comb i nation  servi ce"  fur the OS I top 
quart i l e  l oads ( Di rect Servi ce I n dustri es , I nc . , Portl and , OR ) .  

Eva l uati on : PNU CC s a i d  i n  i ts comments on BPA ' s E nvi romenta1  Assessment 
fur the Water Budget that BPA di d not account for the costs of new resou rces 
that woul d be acqui red to rep l ace the l ost F i rm Energy Load Ca rry i ng 
Capabi l i ty ( FELCC ) . No dec i s i on has  been made by S PA as  to how or when those 
resources wi l l  be rep l aced .  As l ong  as  there i s  a surp l us of powe r,  the re 
wi l l  p robably be no rep l acement of the FEL CC used by the Wate r  Budget.  When 
there i s  a repl acement , it i s  not known i f  the resources wi l l  be i n  the FBS , 
Exc hange or  New resource  pool . Whether the Wate r Budget wi 1 1  adversely affect 
the "combi nati on  servi ce"  for the OS I top quarti l e  i s  specul ati ve .  I n  surpl us 
peri ods , the re i s  suff i c i ent FELCC to sh i ft a nd surp l us fi rm power to servi ce  
the top quarti l e .  I n  the l onger term, p rovi d i ng for the Water Budget may 
a ffect the resource  comb i nati on used to serve the top qua rti l e ,  subj ect to 
contract restri cti ons ; but i t  i s  not c l ear that there woul d be a change i n  
cost.  Al so note that the esti mate of the impact o f  p rovi d i ng for the Wate r 
Budget on the Pri ori ty F i  rm rate i s  dec reased from 1 mi  1 1  /kWh to . 05 mi  1 1  s 
kWh . Th i s  reduct ion  i s  the resu l t of co rrecti ng a model i ng error i n  the dra ft 
document.  

Comment : Pa ges I V-54- 58. The  fo recasts of OSI  l oads p roduced by BPA ' s  
s i mul ati on model are too h i gh .  Th i s may resul t l argely from SPA ' s optimi sti c 
outl ook on i mp rovements i n  the a l umi num market.  If OSI  powe r costs conti nue 
i n  the upper 25 to 40 percent of the wo rk power costs , the operati ng  l evel s 
BPA pred i cts a re unl i kely to be attai ned ( D i rect Servi ce I n du stri es , I nc . , 
Port1 and , OR ) .  

E val uati on : The forecast wa s based on the best avai l abl e i nformati on  at 
the time . The fo rec asts of OSI  l oads wi l l  be revi sed fo r fi nal  ratemaki n g  
purp oses t o  refl ect the most cu rrent p roducti o n  cost data i nputs and  changes 
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to the fo rec ast of al umi num p ri ce . The forec ast of DS I l oads for the f i nal  
rates wi l l  al so refl ect any other i nformat i o n  o r  pol i cy ch anges whi ch become 
appropri ate as a resul t of the rate s heari ng p rocess .  

I I I .  Southwest Customers 

Comment : Page I V- 1 42 . I nasmuch as mi ti gati on  measures  were not 
i denti f i ed ,  the d i scussi on of unavoi dabl e adve rse i mpacts shoul d i nc l ude 
out-of-state i mpacts ( The Resource Agency of Ca l i forn i a ,  Sac ramento , CA ) .  

Eval uati on : Text ( Secti on  I V . K . ) has  been modi fi ed to address  thi s 
concern .  

Comment : Page I V-1 31 . BPA consi ders c onservati on  measures  costi ng l ess  
than  35 m i l l s  per ki l owatthour as  cost-effecti ve , apparently based on the L R I C  
anal y s i s .  The  Draft E IS s houl d recogni ze that h i gher l evel s o f  conservati on 
wi l l  be cost-effec t i ve i f  the power conserved can be sol d out-of-state at a 
p ri ce  h i gher than the cost of conservati on ( The Resourc e  Agency of  Cal i forn i a ,  
Sac rame nto , CA ) .  

Eval uati on : The  text no  l onger refe rs to 35 mi l l s  per  ki l owatthour. 
The 35 m i l l s  cal cu l ati on for cost-effecti veness i s  subj ect to recal c ul ati on .  
BPA agrees th at h i gher l evel s o f  conse rvati on coul d be c ost-effecti ve i f  the 
power conserved can be sol d out of the reg i on at a h i gher p ri ce than the cost 
of the conservati on . 

Comment : Page I I -25 .  The  DE IS  notes that, " i mp acts of BPA revenue 
i nc reases on  the retai l rates of Pac i fi c  Southwest uti l i ti es were addressed i n  
the Fi nal  E nvi ronmental Impact Statement , 1 979  Whol esal e Rate I nc rease . � 
There i s  no exp l a nati on why the i mpacts of the 1 983 rate i nc rease woul d be the 
same as  those of the 1 979  rate i nc rease.  ( The Resou rces Agency of Cal i forn i a ,  
Sacramento, CA . 

Eval uati on : A new secti on ( I I . B . 3 . c . ( 1 ) )  on the i mpact of BPA 
revenue l evel i ncreases on  the Pac i fi c  Southwest has been added for thi s F i na l  
E IS .  

Comment : Page 1 1 -1 4 .  Th e  analysi s o f  effects o n  demand for el ectri c i ty 
covers only reg i onal ( Northwest ) demand.  U nder the LRI C pri c i ng al ternati ve , 
more el ectri c i ty woul d be avai l abl e for export ,  so that total  demand 
( i ncl udi ng export area s )  woul d dec l i ne l es s  than shown here ,  poss i bly  
rema i n i ng the  same ( Th e  Resources Agency of Cal i forn i a ,  Sac ramento , CA ) .  

Eval uati on : The amount of power ava i l abl e for export i n  1 990 and 2000 
w i l l  be a functi on of the bal ance between Pac i fi c  Northwest l oads and 
resou rces .  The LRIC al ternati ve woul d make more el ectri c i ty ava i l abl e for 
export only to the extent that BPA and other  Northwest uti l i ti e s p l an for and 
acqu i re resources to sati sfy Northwest l oads that fai l to devel op . Nei ther 
BPA nor other  Northwest uti l i ti es p l an  to b ui l d  generati on resources i n  the 
Northwest for the purpose of exporti ng power outs i de the reg i o n ,  regardl ess of 
the exi stence of such demand .  As d i scussed i n  Secti on I I . B . 3 . c . { 1.) 
purcha ses by Cal i forni a of surp l us BPA energy and capac i ty wi l l  dep�nd on 
pri ce a nd the avai l ab i l i ty of substi tute sou rces of power. 
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Comment : Pages 1 1 - 29- 30. Th i s  di scu ssi on of effects on l ow- i ncome 
consume rs appl i es only to Pac i f i c  Northwest consumers . I f  the LR IC  were bel ow 
the i nc remental costs of Ca l i fo rn i a  uti l i ti es ' suppl i es ,  the L R I C  al te rnati ve 
coul d reduce retai l rates for l ow-i ncome and other Cal i forni a consumers ( The 
Resou rces  Agency of Ca l i forni a ,  Sac ramento , CA l .  

Eval uati on :  Any power pu rchased by Cal i forn i a  at SPA ' s  LRIC  o r  any 
other  pri ce l owe r than the exi sti ng statewi de average power cost woul d l ower 
Cal i forni a ' s  average power cost.  A port i on of the powe r cost savi ngs woul d 
p roba bly be passed i n  part to l ow i ncome consumers .  A smal l er savi ngs wou l d 
be expected under  the LRIC  al ternati ve than under the other al ternati ve s  under 
exami nati on .  

Comment : Pages 1 1 -62-63.  The " proj ected envi ronmenta l i mpacts of 
i mp l ementati on of p roposed rate s" apply only to the Northwest.  There shoul d 
be some di scussi on of the out-of-state i mpacts of not only those rates wn i ch 
apply to the out-of-state use rs but a l so the i nc reased or  dec reased avai l 
abi l i ty of surp l us  powe r ( The Re sou rces  Agency of Cal i forni a ,  Sac ramento , CA ) .  

Eval uati on : Thi s comment i s  addre s sed i n  the new text ( Secti ons 
I I . S . 3. c . ( lJ and I V . F . ) as wel l as  i n  eva l uati ons of other  comments i n  thi s 
secti on .  

Corrment : Page I I -1 02 .  The DEIS correctly notes that,  " purchasers coul d 
use surp l us fi rm powe r to shut down h i g h-cost oi l or  other therma l generati on ,  
or  cou l d del ay comp l eti on of  other  generati on now under  cons tructi o n .  Tn i s  
coul d reduce overal l power costs to p u rchasi ng uti l i ti es , thereby reduc i ng 
retai l rate s .  II However, the noted impact  i s  th at of the surp l us fi rm powe r 
rate i tsel f ,  not of the proposed ch anges . It  i s  not c l ea r  what the imp act  of 
the proposed c hanges on Ca l i forni a uti l i ti es or  reta i l  consume rs woul d oe ( Tne 
Resources Agency of Cal i forni a ,  Sac ramento , CA ) .  

Eval uati on : Comment i s  add ressed i n  the new text { Secti on 
I ! .  S .  3 .  c .  ( l.)} 

Comment : Pages 1 1 - 1 09-1 1 5 . Aga i n ,  the DE I S  does not state the impacts 
of the revi sed nonfi rm energy rate schedu l e s  on consumers outsi de of the 
regi on ( The  Resources  Agency of Cal i forni a ,  Sac ramento , CA ) .  

Eval uati on : Comment i s  addres sed i n  the new text ( Secti ons 
I 1 . S . 3. c . ( l)  and I I . C . 3 . c . ) .  

Comment : Pages I V-3-4. Thi  s d i  sc ussi  on of " SPA ' s Load and Resource  
Model i ng Processes" does not menti on ene rgy supply and demand i n  the areas to 
whi c h  SPA powe r i s  exported ( The  Resources Agency of Cal i forni a ,  Sac ramento , 
CA ) • 

Eval uati on : SPA does not p l an for or  acqui re resources to se rve an  
export ma rket . The refore , i t  i s  unnecessary to forec ast ene rgy supply and  
demand i n  areas  to  whi ch  SPA exports power. A general treatment of til i  s 
subject appears i n  Secti on I V . F .  
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Comment : Page I V-1 5 .  The Draft E IS states that the l east cost resource  
mix  model , iigi ves only l i mi ted treatment to the seasona l i ty of l oads and 
resource output a nd to better than c ri ti cal  hydro-condi t ions . " Use  of the 
model coul d understate seasonal  ene rgy surpl uses and shortages and ,  hence , 
unde rstate the benefi ts of sal es to a nd purchases from uti l i ti es i n  othe r 
regi ons ( The Resources Agency of Cal i forni a ,  Sac ramento , CA ) .  

E val uati on :  Comment i s  addressed i n  new text ( Secti on  I V . B . 3 . ) .  

Comment : Page I V-56 .  The Draft E IS i ndi cates a sudden reducti on  i n  OS I 
l oads i f  the l ong-run i nc remental cost p ri c i ng al ternati ve were adopted .  Thi s 
i mp l i es seve re l ocal  soci oeconomi c i mpacts cou l d  occ u r. However, the analysi s 
assumes a sudden j ump of rates from 2 7 . 5 m i l l s  per k i l owatthou r to 42 . 6 m i l l s  
per k i l owatthou r. A more real i stic  L R I C  al ternati ve woul d assume a g radual  
i nc rease i n  rates wh ich  cou l d  mi ti gate the l oca l  soc i oeconom i c  i mpacts ( Th e  
Resources Age ncy o f  Cal i forni a ,  Sacramento , CA ) .  

E val uati o n : Wi th respect to BPA ' s a nalysi s of revenue l eve l i mpacts to 
the OS I l s , the i mpacts resul ti n g  from a OSI  rate wh i c h  fal l s  somewhere between 
the rate l evel s assumed for the p roposed and L R I C  a l te rnati ves woul d be 
bounded by the p roj ected i mpacts under those two a l ternati ve s .  F o r  the Fi nal  
E IS ,  B PA di d i nc l ude a d i rect fi nanc i n g  al ternati ve whi ch assumed that SPA 
woul d fi nance comp l et i on of WN P-2 and conti nued constructi on  of WNP-3 from 
rates .  However, th i s  a l ternati ve di d not i nvol ve an assumed i nc rease i n  the 
I ndustri al F i rm Power rate , s i nce the i nc reased costs as soci ated wi th th i s  
al ternati ve woul d be refl ected i n  the rates to othe r customer c l asses . 
Al though BPA di d not model an addi ti onal OSI  rate l evel for the Fi nal  £ IS ,  
other  di scussi ons a re i nc l uded pertai ni ng to c l assi fication  and rate desi g n  
a l ternati ves resu l t i ng i n  h i gher O S I  rate l evel s ( Secti ons I I . C . l . b. a n d  
I I . C . l . h . > '  

I V. Mi scel l aneous  

Comment : The actua l proposed rate changes were not readi ly apparent.  
It  i s  suggested that,  for the benefi t of the l ay c i ti ze n  who may rev iew th i s  
document , BPA p rovi de the i nformat i on o n  exi sti ng rate schedu l es and p roposed 
changes ( pa rti c u l a rl y  on  pp . 1 1 -59- 1 1 8 ) i n  tabu l ar  form to accompany the 
di sc us s i on i n  the text ( U . S . Envi ronmental Protecti on  Agency , Seattl e ,  WA ) .  

Eval uati on : A new secti on ( I I . C . 2 . ) on BPA ' s Whol esal e Power Rate 
I n i ti al Proposal has  been added to Chapter I I . 

Comment : Page 1 1 1 -26 .  Under  a l i sti ng  of State Pa rks  i n  O regon ,  the 
Casc adi a , Deschutes Ri ver, a nd Hot Rock a re State Pa rk s .  Crate r  L ake Nati onal  
Pa rk i s  not i n  Doug l as  County ,  rather it i s  i n  K l amath County .  I t  i s  unc l ear  
as to  i ntent of p rovi di ng  Tab l e 1 1 1 - 5 .  I f  it  i s  j ust to g i ve examp l es of  
thoses types of  natura l  featu res , the  tabl e i s  adequ ate . I f  i t  i s  to address 
a l l known si gni fi cant natura l  features a nd maj or  rec reati on a rea s ,  it  fal l s  
short .  The Col umbi a Ri ver Go rg e ,  wh i c h  i s  near several OSI  p l a nts , conta i n s  a 
number  of State Pa rks  a nd U . S . Forest s i tes  wh i c h  h ave extreme n atura l  a nd 
aestheti c val ues ( Cook , O regon Parks  and Rec reati o n ) . 
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E val uati on : Tabl e 1 1 1 -5 has been removed and the text has been modi f i e d  
t o  address the exp ressed concern.  

Comment : BPA has not addressed the potenti al  envi ronmental i mpacts of 
the proposed el imi nati on  of the Sp i l l  rate . BPA must ful ly address thi s 
i ssue . ( Los  Ange l es  Dep artment of Wate r & Powe r, Los Angel e s ,  CA . ) 

E val uati on : Anal ysi s of el imi nati on  of the Spi l l  rate has been added 
( Secti ons I1.C. 3. c .  and I V . I . 2 . o . ) .  

Comment : B PA has not addressed the potenti al  envi ronmental i mpacts of 
the proposed transmi ssi o n  rates i n  the Draft E IS .  BPA must ful ly address  thi s  
i ssue ( Los  Angel es  Dept .  of Wate r & Powe r, Los Angel es ,  CA ) .  

Comment : BPA has not addressed the potentia l  envi ronmental i mpacts of 
the transmi ssi on access adder ( Los Angel es  Dept of Water & Power,  Los Angel es , 
CA ) . 

Eval uati on : The subject of th i s  E IS i s  the whol esa l e powe r rates . The 
transmi ssi on rates , i nc l udi ng the access adder,  are the subj ect of a separate 
envi ronmental revi ew. 

Comment : Page I I -l 3 .  Til e  summary of the i mpacts of a l te rnati ve revenue 
l evel s excl udes soc i oeconomic i mpacts not d i rectly rel ated to rates .  Fo r 
exampl e ,  the constructi on and  operati on  of powe r p l ants wi l l  �equi re 
expendi tures for l ocal  publ i c  servi ces  such as sc hool s and roads ( The 
Resourc e s  Agency of Cal i forn i a ,  Sac ramento , CA ) . 

Eval uati on : The summary of i mp acts of al ternati ve revenue l evel s 
foc used on pri mary i mpacts . A paragraph ach nowl edg i ng the secondary i mpacts 
such as school s and roads ,  has been added ( Sect i on I I . B . 3 . ) .  

Comment : Page I V-59 ,  l i ne 26 .  The sentence refe rs to smal l 
hyd roel ectri c as a potenti al resource  to meet reg i onal  generati on  needs .  
Add i ng  uni ts to exi sti ng hydroel ectri c p roj ects does not fi t i nto the " sma l l 
hyd roel ectri c "  defi n i t i on as  d i scu s sed on pages I V-65,  66 ,  6 7  of 1 47 .  We 
suggest ei ther the reference to smal l be del eted or  an add i ti onal  d i sc uss i on 
be added for hydroel ectri c proj ects l a rger than 1 5  MW ( Dept.  of the Army ,  
Po rtl a nd , OR ) .  

Eval uati on : The text ( Secti on  I V . H . 3 . ) h as bee n  modi fi ed to a ddress  the 
comment.  

Comment : Page 1 1 -75 ,  l i nes  1 �-1 6 .  Tne conc l us i on tnat c ombusti on 
tu rbi nes wil l  most l ikely supply a ddi ti onal  peak i ng needs i s  p rematu re . The 
Corp s  of Engi neers , Bureau of Recl amati o n ,  and Mi d-Col umbi a PUD ' s  h ave and are 
studyi ng add i ng peak i ng u n i ts to ex i sti ng hydroel ectri c p roj ects . When the 
need for peak i ng capac i ty approaches , addi ng un i ts to exi sti ng hyd ro p roj ects 
wi l l  be compared  wi th combusti on turb i nes . Then the dec i s i on can  be made 
based on  econom i c s  ( Dept. of the Army , Po rtl and ,  OR ) .  

E val uati on : The c i ted text no  l onger addresses the i ssue .  Pl ease refe r 
to Secti on  I I . B . 3 . g .  
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Comment : Secti o n  I I I -B .  Th i s  sec t i on  d i sc u sse s seve ral factors wh i c h 
wou l d a dve rse l y  affe c t  fi sh  and  wi l d l i fe resou rc e s .  T h e s e  fac to rs a re 
d i rec tly  appl i c ab l e to whol e sal e powe r  rate adj u stments wh i ch wo u l d a l te r  
dema nd f o r  powe r ,  thus  affecti ng ope rati on  of the C o l umbi a R i ver dams . The  
res ul t a nt change s  i n  ri ve r operati o n s  wou l d  i n  turn i nfl u ence f l ows and  wate r 
q ual i ty d i rec t l y  affecti n g  fi sh a n d wi l d l i fe re sou rc e s  ( e . g . , i nc rea sed 
t u rbi ne mortal i ty and  n i t rogen poi s o n i ng of j u ve n i l e  s a l mo n i d s ) .  Howeve r, 
u nder E n vi ronme ntal  Con seque nce s ,  Chapte r I V , there i s  no d i c u s s i on  des c ri b i ng 
what effec ts e ach  al ternat i ve wo ul d have o n  fi sh  and  wi l d l i fe re s o u rc e s .  
The refo re , the f i nal  E I S  shou l d p resent i n fonna t i o n  desc ri b i n g tne pote nti a l  
adverse i mpacts  o n  fi sh a n d wi l dl i fe re sou rc e s  for  each al te rnat i ve ( u . S .  
Dep t .  of I nteri or,  Wa s h i ngto n ,  D . C . ) .  

E val  uati o n : I t  i s  not expec ted that there wi I I  be any s i  g n i  fi  c a n t  
d i fference i n  ri ver operati o n s  betwee n the revenue l evel a l te rnati ve s .  fhe 
hy d roe l e c tri c fac i l i ti e s wi l l  be u sed to the max i mum potent i a l  reg a rdl e s s  of 
the al ternati v e .  The cho i c e  of al te rnati ve ,  however,  coul d a ffect the u se of 
t h e rmal  fac i l i ti e s .  No s i g nf i c ant d i ffe re nce between tne al te rnat i ve s  i s  
expec ted a s  to the i mpact  o n  fi sh and wi l d l i fe .  

Comment : Pages 1 1 1 -28-36.  B u rn i ng  of  wood for h ome heat i ng i s  
i den t i fi ed as  one of the two maj o r  ac ti v i ti e s bei ng u nde rta k e n  by c o n sume rs to 
reduce power costs . Tabl e 1 1 -4  ( o n page 1 1 - 1 6 )  doe s not ref l ect thi s 
acti v i ty .  S i nce wood b u rn i ng i s  c i ted ( p age 1 1 1 -33 ,  fi rst se ntenc e )  a s  a 
maj or  sou rce of a i r pol l u ti o n  i n  the reg i o n ,  the stateme nt shoul d conta i n an  
esti mate of the effect o f  a l ternati ve el ectri c a l  rates on  tne  b u r n i ng  of  wood 
for s p ac e  heati ng ( U . S . Dep t .  of I nteri o r ,  W a s h i ngto n ,  D . C . ) .  

E v a l uati o n : S PA agrees that i n  forecasti ng re s i denti a l  c o n s umpti o n ,  
wood needs to be c o n s i de red as  a fuel  c h o i ce for space heati ng . rhe framework 
ex i sts i n  BPA ' s res i de nti a l  mode l to i nc o rp o rate wood space heati ng . H owever,  
data a re s c a re o n  the l eve l of con sumpti on , the sou rc e s  of  wood , the conti nued 
avai l abi  1 i ty and  use o f  wood , and  the rea sons  beh i nd  c hoosi  ng  woo d for  space 
heati ng . BPA i s  c u rrently condu c t i ng a Pac i fi c  N o rthwe st Res i de n t i a l  E n e rgy 
Con s umpti o n  Su rvey ( data wi l l  be a v a i l ab l e i n  february l YC:34 ) . T n i s reg i o n a l  
s u rvey wi 1 1  p rovi  de a sub -samp l e of \'JQod-con sume rs that  c a n  be su rveyed wi th 
fol l ow- u p  ma i l  questi o n n a i re s a nd tel ephone i nte rvi ews to obta i n more de ta i l ed 
i nformat i on concerni ng i t s usage . T h i s wood su rvey i s  c ruc i a l because the re 
a re no  sec onda ry sourc e s  o f  data c o nc e rn i ng  wood c o n suffipti on . I n  sp i te of  the 
c u rrent l ac k  of defi n i t i ve data , th i s sta teme nt does recog n i ze the 
en vi ronme ntal  i mpact  of  wood b u rn i ng  on the reg i on .  
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V I I .  L i st  o f  Preparers o f  the Env i ronmenta l  Impact Statement 

Proj ect Di rector 

Taves , J ohn M.  
Ch i ef ,  Reta i l  Ra tes and  Envi ronmental Studi es Secti on - Whol esal e Rates Branch 
Educati onal back groun d :  B . A . - 1 968 - P sychol ogy ; M . A .  - 1 97 1  - Soc i a l 

Psychol ogy;  Ph . D . - 1 975 - Soci ol ogy 
Experi ence : Research and teach i n g  ( 1 972-1 976 ) ; work on envi ronmental a n d  

rate des i gn proj ects wi th BPA ( 1 976-present ) .  

Mana g i ng  Edi tor 

Pal ma ti er , Sheryl E .  
Publ i c  Uti l i ti es Spec i a l i s t - Whol esal e Ra tes Branch  
Educati onal back ground : B . A .  - 1 964 - Economi c s ;  M . S .  - 1 977  - Resource 

Ec onomi cs  
Exper i ence : Soc i al  worker ( 1 964-1 970) ; Resea rch  As s i stant  for fi s heri es , 

recreati on , and resource pl a nn i n g  ( 1 974-1 977 ) ; Economi s t ,  
Federal Energy Regul atory Commi s s i on ( 1 977-1 978 ) ; Ec onomi s t ,  
Conserva ti on a n d  Renewabl e  Resources , Department o f  Energy 
( 1 9 78- 1 982 ) ; Ec onomi st/Pub l i c  Uti l i ti es Speci a l i st ,  BPA 
( 1 981 - present ) .  

Maj or Au thors 

Bl umhardt , Orvi l l e  J .  
Publ i c  Uti l i ti es Speci a l i s t - Whol esal e Ra tes Branch 
Educa ti onal back ground :  B . S . - 1 974 - Bus i ness Economi c s ;  M . S .  - 1 97 7  _ 

Ag ri cul tural Econom i cs 
Experi ence : Si x years experi ence i ncl u d i n g  market research ,  use  of  

econometr i c  model s ,  forecasti n g ,  and use of  data process i n g ;  
marg i nal cost studi es a n d  envi ronmental analys i s wi th BPA 
( 1 981 -present ) . 

Bol i ng ,  Rodney E .  
Publ i c  Uti l i ti es Spec i a l i s t  - Whol esa l e Ra tes Branch 
Educa ti onal background :  B . A . - 1 967  - Economi c s  and Bus i nes s ;  M . A .  - 1 978 _ 

Ag ri cul tu ral Ec onomi cs  
Experi ence : Research Associ ate i nvol ved i n  eva l uati ng  i rri gated  agri cul ture 

res ponse to a l ternati ve el ectri c i ty pri ces ( 1 978 ) ; l and  use 
pl ann i ng ,  l and pri ce/devel opment model i ng and  analys i s ,  l and use 
i nventori es , and  work on economi c and l and use components of  a 
transportati on draft envi ronmental i mpact statement ( 1 978-1 981 ) ;  
BPA Di vi s i on o f  Rates ( 1 981 -pres en t ) . 

Fi l i p ,  Patri c i a A .  
Wri ter/Ed i tor - Whol esal e Rates Branch  
Educati onal background : B . A .  - 1 97 1  - Engl i s h ;  M .A .  - 1 972  - J ournal i sm 
Experi ence : Wri ti ng a nd edi ti ng wi th newspapers a nd pri vate i ndustry 

( 1 972-1 978 ) ; work on envi ronmental and rate devel opment 
documents for BPA ( 1 978-present ) .  
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Montgomery ,  Dougl a s  G .  
Publ i c  Uti l i ti es Speci a l i st - Whol esal e Rates Branch 
Educati onal backgroun d :  B . A . - 1 964 - Government ;  M . P . A. - 1 966 - Publ i c  

Admi ni strati on/Urban Studi es ; Ph . D . - 1 969  - Soc i al 
Sci ence ( Economi cs  and Pol i ti cal  Sc i ence ) 

Expe r i ence : Pol i cy Analyst wi th Economi c Devel opment Admi n i strati on , 
Department of Commerce ( 1 969-1 970 ) . Ful l -time facul ty member : 
Cornel l Un i vers i ty ( 1 968-69 ) ;  Case Western Reserve Un i vers i ty 
( 1 970-1 974 ) ; Lake Forest Col l ege ( 1 974- 1 975 ) ; P ortl and State 
Un i vers i ty ( 1 975-1 982 ) .  Pri nci pal  i nvesti gato r  on fi ve 
Federal ly  funded  gerontol ogi cal  and organi zati onal research 
s tudi es . BPA retai l rate , envi ronmental , o rgani zati onal , and 
b i l l i ng credi t studi es ( 1 982-present ) .  

Techni cal  Support Staff 

Armstrong ,  Davi d J .  
Publ i c  Uti l i ti es Speci a l i st - Whol esal e Rates Branch 
Educ ati onal background :  B . A. - 1 97 7  - Economi cs ; M . A.  - 1 979  - Economi cs  
Experi ence : Res i denti al  energy demand forecasti ng  for BPA Di vi s i on of  Power 

Requi rements ( 1 980-1 982 ) ; rate forecasti ng for BPA D i vi s i on of 
Rates ( 1 982-p resent ) .  

Hol mstrom , John  C .  
Energy Res ource Speci al i s t  - Di vi s i on o f  Power Res ou rces 
Educati onal back ground :  B . S . - 1 964 - Mathemati c s ;  P h . D .  - 1 972  - Regi onal 

Pl anni ng 
Experi ence : P rofessor,  Urban and Re gi onal Pl ann i n g ,  Un i vers i ty of  Hawa i i 

( 1 970-81 ) ;  BPA Energy Resource Spec i al i st ( 1 98l -present ) .  

Houchen , Loren J .  
Publ i c  Uti l i ti es Spec i al i st - Whol esal e Rates  Branch 
Educati onal background : B . A . - 1 977  - Economi cs  and French  
Experi ence : E l ectri ci ty p ri ci ng and demand model s for envi ronmental 

documents ( 1 979-present ) .  

McConnaughey ,  John S .  
Ch i ef - Energy Analys i s  
Educati onal background : 

Secti on , Di vi s i on of Power Requi rements 
B . A . - 1 962 - Hi story ; M . A . - 1 975  - Economi c s ;  Ph . D .  
- 1 976 - Economi cs  

Experi ence : Research on l i fecycl e costi ng , energy conservati on , bui l di ng 
e conomi cs , and  economi cs of  regul a ti on for the Nati onal  Bureau 
of Standards ( 1 976-79 ) ;  end use and econometri c forecasti ng and 
analys i s  for BPA ( 1 979-present ) .  

Spi es , Paul A.  
I n dustry Ec onomi s t  - Di v i s i on of Power Requi rements 
Educ ati onal back ground : B . S .  - 1 975 - Bi ol ogy ;  M . S .  - 1 979  - Res ource 

Ec onomi cs 
Experi ence : Economi c analys i s  of  i ndustries  for BPA ( 1 980-present ) .  
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Wi l k i n s ,  J oh n  R .  
Agri cul tural Ec onomi st  - Di vi s i on o f  Power Requi rements 
Educati onal back groun d :  B . S .  - 1 960  - Agri cul tural Economi c s ;  M . S .  - 1 968 _ 

Agri cul tural Ec onomi c s ;  Ph . D . - 1 97 9  - Resource  
Geography 

Ex peri ence : R i ver bas i n  pl ann i n g  and  economi cs for U . S .  Department of 
Agri cul ture ( 1 968-1 977 ) ; i rri gati on , food proces s i n g ,  and 
rel ate d  water pl ann i n g  and economi c forecasti ng  for BPA 
( 1 977-present ) .  

Edi tori al  Revi ewers 

Buchanan , Shepard C .  
I n dus try Ec onomi st  - Offi ce of Power and Res ources Management 
Educati onal back ground :  B . S .  - 1 976 - Resource Economi cs ; M. S .  - 1 979 _ 

Res ource Economi cs 
Experi ence : Forest Economi st for U . S .  Forest Servi ce ( 1 980- 1 982 ) ; 

envi ronmental cos t analys i s  for BPA ( 1 982-p resent ) .  

Burbach ,  L .  Li nda 
Managemen t As s i s tant - Envi ronmenta l  Manager : s  Offi ce 
Experi ence : Process i n g  envi ronmental documents wi th BPA ' s  E nvi ronmental 

Manage r ' s offi ce ( 1 980 - present ) .  

Carr,  Joh n  D .  
C h i ef ,  Whol es al e Ra tes Branch 
Educati onal Back ground :  M . S .  - 1 9 75 - Mathemati cs ;  M . A. - 1 977  - Economi cs 
Experi ence : Whol esal e Rates Branch wi th BPA s i nce 1 978 .  

Foul kes , Gabriel l e  F .  
Envi ronmental Speci al i s t  - O ffi ce of Power and  Res ources Management 
Educati onal back ground : B . A .  - 1 97 7  - Educati on 
Experi ence : Portl and Bureau of Pl anni ng ( 1 977- 1 978 ) ; Corps of Engi neers 

( 1 978 ) ;  work on e nvi ronmental documents for BPA ( 1 978-present ) . 

Harper ,  Ri chard J .  
Fi shery Bi ol ogi st  - Di vi s i on of Fi sh  and  Wi l dl i fe 
Educati ona l  back grou n d :  B . S .  - 1 975 - Experimental B i ol ogy ; M . S .  - 1 982 _ 

Na tura l Res ources ( fi s heri es ) 
Experi enc e :  Great Lake Fi s hery Laboratory ( 1 976-1 977 ) ;  

Fi s heri es As s i stance Offi ce - Vancouver ( 1 977- 1 979 ) ;  
Nati onal Fi s heries  Research Center ( 1 979-1 981 ) ;  BPA ( 1 981 - 1 983 ) 

McKi nney , Thomas C .  
Sen i or Envi ronmenta l  Spec i a l i st - Envi ronmenta l  Manager ' s  Offi ce 
Educati ona l  back groun d :  B . A . - 1 976 - Geogra phy 
Experi ence : Deve l opi ng  pol i c i es and  procedures and  provi d i n g  ass i stance 

enabl i n g  BPA to compl y  wi th envi ronmental regul ati ons . 

Pyrch , J oh n  B .  
Envi ronmenta l  Coordi nator - Offi ce of Power and  Res ources Management 
Educati onal back ground B . A . - 1 968 - Geography ;  M . S .  - 1 973 - Geography 
Exper i ence : Work on envi ronmenta l  proce dures and  project  i mpact eva l uati ons 

for BPA ( 1 975-present ) ;  l ecturer ( part-ti me ) ,  Portl and State 
Un i vers i ty ( 1 978-present ) .  
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Spec i al Support Staff 

Ba rbara As ton , Li nda Drake , Mari a Dunn , Debra Hansen , Merl e Horn , La nai  J eche , 
Betty Lentz , L i n da Mc Donal d ,  Barbara Shafer , Mari lyn Watson , Conn i e  Whi tl ow ,  
a n d  Annette Younger.  
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V l l l  List of Agenc ie s ,  Organizations , and Persons Rec eiving the EIS l! 

STAT� o f' CALIFORNIA 

CITY/ COUNTY / STAT,l!; G OVERj"MENT 

board of'  County Comlnl s s i oners , County o f  t-'iO doc , Alturas 
Board o f  County Superv i sors , County o f' Lassen , Susanville 
Cal l fornia As soclat lon of Countie s ,  Sacramento 
Ca l l fornla .snergy Commis s lon , General Counsel , Sacrament o 
Cal l 1 orrlla PU OllC Utilitles Commissio n ,  San Franc i S C O  
Ca l i fornia Stat e Cl earinf!,house , Sacramento 
Department o f  Hous lng ana Commun ity Devel opment , Sa crament o 
Dtpartment of water �esourc e s , Sa cramento 
Governor o f' the State of Ca llfornia , Sacrament o 
O I'fl c e  o f  Pl anning and Research , Sacramento 
State hlstoric Preservation Office , Sacrament o 
Tn e Re sourc e s  Ag ency of Ca.Li fornia , Sacramento 

FED.s RAL AG�NCIES 

U . S .  Department of the Interlor 
Ge ologlcal Survey , Menlo ParK 
Interagency Archeological Servic e , San Franci sc o  

U . S .  Department o f  Energy 
Federal Energy Regulat ory COmIIll s s i on , San Franc isco 

INTEREST GhOUP S  

BenalX Envlronmental Re s earc h ,  Inc , San Franc isco 
.sdwara AderKa s ,  Sacramento 
Eowaro Fl tzgerala Dl b bl e , Redlanas 
Nat ural Resourc e Dtfense Councll , San Franc i sc o  
Potlatc!1 Corp ora t l on , San Franc lsco 

CUSTOMERS 

A.L umax In corp , San Ma teo 
City of BurbanK ,  Burbank 
Cl ty o f' G l endale , Glenda.Le 
City of Los Angeles ,  Los Ange le s 
Clty o f' Pa sad ena , Pa sadena 
CP Natlonal , Conc ora 
Ka iser Al uminum & Ch emlcal Corp , 0ak.Land 
Pac i flc Gas & E.Lectrlc Co , San Franc iSC O 
Sa cramento jVJunicipal utill ty Dl strict , Sacramento 
San Dlego Gas � �l ectric Co , San Die�o 
Southern Ca l i fornia Eaison Co , Ro semead 
Surprise Va.Lley Elec triC Coop , Alturas 
US De pt of the Navy , Naval Fa cllities Engineering Command ,  San Bruno 

1/ In aaaitlon to mail ing the E IS to persons on this list , we are s enaing a 
l et t er announcing availablllty of the draft EIS to a large number of persons 
wno have s hown an iuterest in BP A ' s  rate proce s s . Persons who receive the 
l et t. er may o o tain a copy of the EIS frolli BP A i f  they wish . 
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STATE of COLOhADO 

FEDERAL AG� NCIES 

Board S ,  Commlttees , and Comml s s ions 
Aav l s ory Councll on HlstorlC Pre servation , Golden 

u . s .  Department of the Interior 
Bureau o f' Lana Management , Denver 

u . S .  Department of Energy 
West ern Area Power Aamlni s tration , Fort Collins , Golden , & Loveland 

I NT�RE ST GROUP S  

BlaCK Hawk Associat e s , Denver 
Envlronmenta.l De fense Fund , Denver 
Tne W i .l aerness Society , West ern Regi onal Offic e , Denver 

STATE o f  I DAHO 

CITY / COUNTY / STATE G OVERNl"lEN T 

A-Y � Co orainator , Ea s t  Centra.l Idaho Pl anning alia Deve lopment Assn , RexDurg 
A-Y :> Cooralnat o r ,  Iaano State Clearingnouse , Boi s e  
Aaa P.l anning Ass oclatlon , �xec utive Dl rector , bOise 
As soclatlon o f  Idaho Citles ,  BOl s e  
BO lse Energy Task Forc e ,  BOlse 
Boara or'  County Commis s ioners 

Co unty of ' :  
Aua , BOlse 
BannocK , Pocatel.l o  
Bear Lake , Parl S 
Benewah , St . Marles 
Blngtlam , Blac kfoot 
bl aine , halley 
bOi s e , Idaho Cit y 
bonner, Sandpolnt 
Bonneville , laaho Fal l s  
Boundary , Bonners Fe rry 
but t e , Arc o 
Camas , Fairfield 
Carl DOU , Soda Springs 
Ca ssla , Burl e y  
C.lark , DU DOis 
C.l earwater , Oro flno 
Custe r ,  Cha.llis 
�.lmore , Mountaln Home 
FranKl l n ,  Preston 
Fremont , st . Anthony 
Gem , Emmett 
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Gooalng , Gooding 
Iaaho , Granbeville 
J e ffer son , Rigby 
J erome , J e rome 
Kootenai , Couer a ' Alen e  
Latan , Hoscow 
Lemh l , Salmo n  
Lewis , N e z  Perce 
Linco� n ,  Sho�hon e 
Ha.QlSOn , Rexburg 
MinidoKa , Rupe rt 
Nez Perc e ,  Lew l s ton 
One laa , Stone 
owy hee , Murphy 
Pay ette , Pay e t t e  
Power , Amerlcan Falls 
TWlU Fal l s , Twin Fall s  
sn o�none , Wallace 
Teton , Briggs 
Va lley , Ca scaae 
Washingt on , Weiser 

City o t' Alblon 
Clty o f  BlacKfoot 
City of BOl s e  
Cl ty 0 1" Bonners Ferry 
Clty o t" Burley 
C l ty o t' Ca �dwell 
City a t'  Coeur a ' Alene 
Cl ty of De clo 
Clty o f' Hey burn 
Gl ty of laano Fa� l s  
C i t y  ot'  Lewiston 
Cl ty o f' hiniaoka 
Clty 0:( Mo scow 
Cl ty o f  Mountain Home 
Clty of t'lampa 
Cl ty 01" Pa yette 
City of Pocatell o 
C l ty o f  Rexburg 
Clty of Rupert 
C l ty o f  Stanley 
Cl ty of TWln Fall s 
Cl earwa ter Ec onomic DeveloplLent Assoclat ion , Moscow 
Dlvisl on o f  EconoIlllc ana Community Affair s ,  Boise 
Go vernor o f  the State o f  I aaho 
laaho Assoclation of Countie s ,  Boi s e  
laano De pt . of Agriculture , BOl � e  
Iaano Or egon H.eglonal Pl anning ana Development Associat ion , Wei ser 
Idaho Pub l i c  Utllltles Commis sion , Boi s e  
Iaaho Sta t e  Hlstorical SOClety , bOl s e  
NW Power Plannlng Council : 

W .  Larry Ml.ll s ,  bo ise 
Ho bert W .  Saxv l k ,  bois e 
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Offi c e  of the Attorney General , Bai s e  

Panhanal e  Ar ea Councll , Co eur d ' Al ene 
Reglon IV Devel o�ment Associat ion , Inc , A - 9 S  Coordinato r ,  Twin Falls 
State En ergy Commi t t e e , Ioano House of Repr e s entatives , Baise 
State Energy Comnll. t t e e , Idaho Sena t e , Boi s e  
State of loaho , De partment at' Wat er Re.s ourc es , Bai s e  
State of Ioaho , Offic e a t '  Ene rgy , Boi s e  
State Pl anning a n a  Communlty Affairs , Boi s e  
Sou theast Idano Council of Governments , JUdy L .  Harmon ,  Pocat ell o 
So utHw e s t  Ioaho Council of Gov erumen ts , Renee Youree , Pocatello 

fEDERAL AGJ:; NCn.;S 

u . � . Department of Agr iculture 
Research Serv ic e , Ki mberly 

u . s .  Depa rtment of tne Interior 
Bureau o f  Ind ian Affairs , Northern Idaho Agency , Lapwal 
Bu reau of Lano Management , C o eur d ' Al ene 
Bureau o f  Rec lamat ion , Pac i fic Northwe s t  Region 

Re gi onal Direc tor , BOlse 
U . S .  Flsh ana W i l d l l fe Servic e ,  Bai s e  

INTJ:;RE ST L.RO UP S 
Larry Crowl ey , BOl s e  
P o wer Enb lne ers , Hailey 
P .  F .  Randa l � , Ioano Fall s 

L IBRAhl E.� 

BO l s e  FubllC L l b rary , Re ferenc e De partment , Baise 

.boi s e  State Unlversity Li brary , Boi s e  
Col.J.ege of l oaho , l'ert el lng Library , Ca lawe l i  
loaho S t a t e  Li bra ry , BOl s e  
Ioano State Unlverslty Llbrary , Do cuments Division , Pocatello 
RlCks College , Davlo O .  McKay Li brary , Rexburg 
Urnv ers i ty o f  I oaho Ll brary U . S .  Do cuments , Mosc ow 

lNDIAN T RIBES 

Ne z P e rc e Tr i b e  of ldano , Lapwal 

I NTr.;REST GhO UP S  

CEDA , Moscow 
Comnu t t e e  for Falr ha t e s , Co eur d ' Al ene 

Common Caus e ,  �tate Direc t o r ,  Challis � Coeur d ' Alen e 
t.nergy ana Mass Envlrolllilent ,  Caldwell 
Idano Citlzens Coali tion , Boi s e  
I d aho Conservation League , BOl s e  
Ioaho Consumer Affalrs , Namp a 
l o ano En vlroumental Counc l� , Idaho F a � l s  � Mos c ow 

Koot enal Environmental Allianc e ,  Coeur d ' Alene 
Le ague o f  W omen Vo t ers o f  loaho , Pocatello 
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Rat e�ay ers , Bonners Ferry 
Sl erra C� U b ,  Mlddle Snake Gr ou� , BO l s e  

C U STOht.hS 

Ch<:1"1 H1II , BOlse 
City o f  bonners Ferry , Bonners Ferry 
Clty of Burl e y , burley 
L l t y  o f  hey burn , Hey burn 
Clty of laano Fal l s , Idaho Fal l s  
C l ty o f  Ru pert , Rup ert 
Clearwa t er Power Co , Lewi ston 
1'a l .1  Inver Rural Electrlc Coop Inc , Ashton 
Farmers El ec tric Co , Rupert 
laano Lle',h t  ana Power Co op As sn Inc , Grangev l l i e  
Iaano Power Co , Boi s e  
Ko o t enal E.1 e c tric Coop , hayden LaKe 
Lost Hlver Elec trlc Coop Inc , �B cKay 
Nortnern Lights Inc , Sanapolnt 

f'ralrle Power Coo p  Inc , Fa lri'ie l d  
Ra t"t Rl v e r  hural E..Lectrlc (.;oop , Mal t a  

Rlv erslae El e c trlc Co , Rupe rt 
hu ra l El e c trlc Co , Rupert 

Salmon Rlver Elec trlc , Cna l l i s  
So u t n  Slae E..Lec trlc Llne � In c ,  u e c l o  

�outnend Mutua� E.1ec tric Co Llmited , Rup e rt 
Unlty LlbHt anu P ower Co , burl ey 

STATE o f  MONTAN A 

Cl TY/ COUNTY / STATE G OVERNHt:NT 

But t e  Silver Bow Government , Ene rgy Offic e , But t e  
Bo ard o f  County COIiUlIi s� l ow:�rs 

County o f :  
beav erneau , Dillon 

broaawate r ,  Townsend 
De er Loage , Anac ouda 

F�atnead , Kal l spel l 
Ga �latln , boz eman 
Gla c ie r ,  Cut Ban K 
Granl t e , Phillps burg 
J e f ferso n , Boulder 
LaKe , P o l son 
Lewls &: Clar k , Hel ena 
LUlC o l n ,  L l b by 
Mad lso n , V i rginia Cit y 
Meagher , whl t e  sulpher Spr lngs 
Mineral , Superior 
Mi ssoula , Missoula 

Pondera , Conraa 
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Powel l ,  Deer Lodge 

Rava�l i , Hamil t on 
Sanders , Thomp son Fall s  
Silver Bow , Bu t t e  

Teto n ,  Choteau 
City o f  Anac onda 
Cl ty 0 1" Bozeman 
City of But t e  
C l ty o f  Dlllon 
City o f  Hel ena 
Clty o f  Ka lispell 
City o f  Missoula 
Department o f  Commerc e ,  He lena 
Department of Community Af'fairs , Helena 
De partment of Natural Resourc e s  and Conservation , Helena 
Governor o f  the State o f  Montana , Helena 
Montana Associat i on o f  Countie s ,  He lena 

Montana League o f  Cities and Town s ,  Hel ena 
Montana Pu blic Utilitles Comml ssion , Hel�na 
Montana State Cl earinghouse , Budget & Program Planning , Hel ena 
Montana State Energy Offic e ,  Helena 
Northwest Power Planning Counc i l , Hel ena 
Re searcn & Informat ion Sys t ems , De partment of Community Affairs , Helena 
Stat e  Ene rgy Committ e e , Montana House of Representative s ,  He lena 
State �nergy �omml t t e e , Montana Senat e ,  Hel ena 
State historlc Preservation Offic e ,  Montana Historical Society , Helena 

FeDeRAL AGENCIES 

u . S . Department of Agriculture 
Fo rest Servic e ,  Region 1 ,  Missoula 

SOlI and Conservation Servic e ,  Kal i spel l 

u . S . Department of Energy 
West ern Area P ower Aamlnls trat loIl , Bil lings 

u . s .  Depa rtment o f  the Interior 

L IBRARI E S  

Bu reau o f  Indian Affairs , Flatnead Irrlgation Proj ect , P o l son 
Bureau o f  Land Managemen t ,  Montana State Offic e , Billings 
Bureau of Reclamatlon , Upper Mi s souri Reglon , Billings 

Montana State Unl versity Li brary , Do c uments L i b rary , Boz eman 
Univers ity of l'1ontana , Documents Divisio n , Mlssoula 
Un iversity of Montana , Envlronmental L i b rary , Missoula 

I NTEREST GRO UP S  

Common Ca use , State Direc tor , Missoula 

Ene rgy Ext ension Servic e ,  Helena 
Envlromental In formation Center , Hel ena 
Enviromental Quality Contro l , Helena 
Fl athead �ltizens for Safe Energy , Whi t e flsh 
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F.Latneaa J::;uv ironment a l  Ref.'ort , Kal l s p e l l  
Char l e s  Galloway , Anaconaa 

League o f  W omen V o t er s ,  Mi ssoula 
Montana Consumer Counse.L , He.i. ena 
Slerra Clu b , Mis soula 
w e s tern Env lrunmental Trade Association , Co .i.umDla Falls 

Arc o Metals Co , Co lumbla fal l s  

Flatneaa EJ. ectric C o o p  Inc , Ka lispel l 
f .L a tnead lrrl�atlon ProJ e c t , st 1 9nat lous 
Glac ier £lec trlc Coop Inc , Cut Bank 
Llncoln E l e c trlc Coop , EureKa 
Missoula E.Lectrlc Coop Inc , Mlssoula 
l"lontana 1-' o wer Co , But t e  

Rav a l l l  County Elec trlc C o o p  Inc , Corvall l s  
Stauffer Cneilllca.L Co , But t e  
V lgilante Electric COOf.' Inc , lil llon 

I NDl Al'l T.kl bE.S 

Confeaeratea Sa.L1Sn ana Kootena l  Trl o e s  0 1  tne �latnead Reservat lon , P a o l o  

SThTE of I� EVADA 

CITY / COUNTY / STATE G OV E hN l"iliNT 

boara of County Comml s s i oner s :  
County o f :  

EIKO , Elk O  
HUiliDo lat" W lnnemucca 

Clty of EIKO , Office of The l"layo r  
Co lorado River Comml s s l on , L a s  V e gas 
Governor of tne State of Nevada , Carson City 
Ne vaaa Leabue o f  C l t l e s , Carson C i ty 
Offlce o f  t,he Governo r ,  State Planning Coo rdinato r ,  Garson City 
Pu blic Ut l i l t l e s  C o�ni s s l on , St,at,e o f  N e va da 
state Historic Pre servat i on Offic e r ,  Carson City 

F.t::DEhAL AGE N C Y  

u . s .  vepartment o f  Energy 
W e s t ern Ar ea P o w er Admlnl strat, lon , boul der Cltj 

CUSTOMER 

W e l l s  Rural E J. e c tric Co , W e.L l s  
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STATt. of OREGON 

cn 'f./ COUt-IT'f. / STATE \.JOVERNMENT 

Blue Moulltain Intergovernmental Councll, Enterprise 
Boara at" County COll1flliss�oners 

l:ounty of: 

Central 
c.:� ty of 
Cay M 
C� ty of 

<.:Hy of 

C�ty ot 
CHy of 
t:� ty of 
t:�ty Ot 
Cl ty of 

CHy Ot 

Cl ty of 
CHy of 
Gay of 

&ker, BaKer 

Benton, Corvall�s 

Cl�kamas ,  Ore�on C�ty 

Clatsop, Astor�a 
Co�umo�a, � t .  Helens 
Coo s ,  coquille 
CrooK, Prlnevllie 
Curry , �old Beach 
Vt;:scllutes, bena 

Douglas, koseburg 

G�l��aUl, COlloon 

Gran t ,  Canyon Clty 

Hl::I.rney , Burns 

Ho.'d River, Hooa River 

JlO< _",on, Mea fora 

Jeflerson, Madras 

Josephlne, Gran�s Pass 
Klarlla t h ,  Klamath Falls 
Lc..ne , I=:u�ene 

LUlcoln, Newport 
MaJ..neur, Vale 
Mar�on, Salem 
MU1LnoUlan, Portlanu 
PO�k ,  llallas 

Snerwi:l.n, Mora 
TlI�amook, T�llamook 

UUlQtl.l�a. Penuleton 

unl.on, La Granae 

wal�owa, Enterpr�se 

wasco, The Dalles 
wasll�ngton. Hl.llsDoro 

\-meeler, Fossil 
Yo.mnl.�l .  MCI'il.nnv�lle 

Oregon Iutergovernmental Counc i l ,  Redmond 
All/any 
ASnlalJu 

Astoria 

bo.ker 

beaverton 
bena 
Canby 
Central PawL 
Coos Hay 

Corvalhs 

Cottage Grove 

Dallas 

cu�ene, C�ty Manager ' s  01fice 
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City 01' Eugene , Offi c e  o f  the Mayor 
City of Fore s t  Grove 
C1. ty of G.1 adston e , D1.r e c t or of Pu bl1.c w orks 
City o f  Gladstone , Offi c e  o f  tne Mayor 
C1. ty o f  Gold H1..1l , C1.ty Recoraer 
City o f  Grants Pas s  
C 1.  ty 01' Gr esnam 
City of Herlll1.ston 
C i ty o f  Hills boro 
C1.ty of Irr1.gon 
C1. ty 0 1' K.1amatn Falls 
City of La Granu e 
C1. ty of LaKe Oswego 
L1.ty of Lebanon 
C1. ty o f  McjVJinnv 1. l l e  
City 01' Medfora 
C1. ty of M1.lwaukie 
City o f  Monmouth 
C1. ty of j"Jt . Ang e l , City Adlll1.n1.strator 
C1.ty of NeWberg 

C1. ty or Newp ort 
City o f  l�o rth Hend 
C1. ty of On tar1. o 
City o f  Oregon City 
C1. ty of Penal e t on 
C1.ty of Port land 
L1. ty or' Pr1.nev1.l.1e 
C1.ty of Ros e ourg 
C1. ty o f  Sa lem 
City of 01.lverton 
C 1. ty or' oSoaav1. .1 l e  
City of Spr1.ngf1.ela 
C 1. ty 0 1' St . Helens 
C1.ty or' The Dalle s 
C1. ty o f  T1.gard 
Ci ty or' TO.1edo , CUy P lanrler 
City of W e s t  L1.nn 
C1. ty of 'w ood burn 
City of Yoncall a 
C.1 a t sop Ti llamooK Int erg overnmental Counc 1.l , Cannon Beacn 
Columbia Hegiona.1 Association of Governmen t s , Portland 
Coos curry Counc i l  o f  Governments , North Beud 
Depa rtment of �nvironmental Quality , Po rtlan d 
D1.stric t 4 Co unc il of Gov ernment s ,  Corvall1.s 

Eas t  Central Or egon Association of Countie s ,  Pendleton 
Governor of tne Stat e  of Oregon , .::ialem 

Klamath Lake Planning ana Coo rdinating Counc 1. l , Lakeview 
Lane counci.1 o f  Gov ernmen ts , Eugene 
Lane Reg1.onal Air Pollution Authority , Eugen e 
Le ague of Ore€:,on C 1. t 1.es , Sa l em 

Metropol1.tan SerVi c e  Distric t ,  Portlan d 
1'11.a- COIUillbia Counc il o f  Governments , The Dal .1 e s  
Mid-Co lumbia Ec onomic Developme nt Di s tric t , Th e Dal l e s  
M1.d-W i l lamette V a lley COUnC1.l o f  Governments , Salem 
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Multnomah County Community Action Agency, Portland 
Nortnwest Power PJ.arm1ng Counc 1l, Portlana 
Ure�on �ssoc1ation of Counties, Salem 
Oret;on De}.lartwent or Agriculture, Dlrector, Salem 
Oregon League of (;ities, Salem 
Uregon Puol1c Utl11tJ.es Commlssioll, .salem 
uregon State Clear1nghous e ,  Intergovernmental Relations Division. Salem 
Ure60n State Department of Energy . �lem 
Oregon State De�artment of Transportatlon, Parks & Recreation. Salem 
Oregon St.ate H1StOrlC Preservatl0n Ol'I'lce, Salem 
Ore�on State University extension Servlce, Corvallis 
oregon State worker ' s  Compensatlon Dept, Salem 
Rogue Valley Council of Governments , Central Point 
State Bnergy Lorumlt tee. House or He�resentatives, Salem 
State £nergy COmmlttee, �enate, Salem 
UIIlVQUi:l heglonal CounCll of Governments ,  Roseburg 

FeDERAL AoENClES 

U . S .  Department ot A&rJ.culture 
Forest �ervJ.c e ,  ke610n 0 .  Portland 
Soil ConservatJ.on Servic e .  West Technical Servlce Center, J?ortland 

U . S .  uepartment of Commerce 
Natl.onal Marine Fisnerles Serv1ce, Portlano 

U . S .  Department of Housinc, and Urban Development 
uonn Bonham, Portlana 

u . ':' .  Depart.ment of tne Milly 
Corps of Englneers, North Paclfic D1vlsl0n, Portlano 

U . S .  Department or toe Interior 
dureau of lnoian Affairs, Portland 
bureau or Lana l1ana�l::!lJJent , Oregon/Wasnlngton, Portlano 
Bureau of Mine s ,  Albany Research Center. Albany 
urt'lce of the Se<.:retary , Portlano 
u . S .  Flsn and Wildlife SerVic e ,  Portland 

u . S .  8ttorne� ' s  0 1 I 1 C � ,  PortJ.ana 

U . S .  G�neraJ. Accountlng 01 flce, Port lana 

Rural l:.lec1,.rl. ficat10n Aamln1strat ion, Eugl:;ue 

LlbHARIES 

castern Oregon �tate Col.lege Liorary , La Grarlde 
Lewls ano Clark College, Aubrey R .  Watzek Library , Portland 
Ll brary Associatl0n of Portlano . Port lana 
Llnf1elo College, Northrup Library . McMinnvllle 
Oregon CO.llege of Eaucatl0n Llbrary , Monmoutn 
Oregon State Library , Salem 
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Oregon State Unlv e rsity Library , Documents Div ision , Corvallis 
Oregon �upreme Co urt Library , Sa lem 
Pac ific Univers ity , Harv ey W .  Sc ott Memorial Li brary , Forest Grove 

Port lano State Univers ity Ll brary , Do cuments Ll brarian , Portland 

Reeo �ollege , Erlc V .  Hauser Memorial Li brary , Portland 
So utnern Oregon State Coll ege Ll brary , Documents '::; e c t ion , Ashland 

Unl v erslty of Oregon Li brary , Document s Section , Eug ene 
w lliame t t e  Unlverslty Llbrary , Sa lem 

INDIAN T RIBE.::; 

Columbia River Int er- Tri bal Fish Commission , P ort lano 
Confed era t ed Tribes of Umatilla Re s ervat io n ,  P end eleton 

INTt;RE�l GROUl-' S 

l U U O  Frlends o f  Oregon , Portland 

Bay Area Environmental Co�nit t e e , Coos Bay 
BlrKenfe ld-hlst Clt lz ens ' Pubilc Advls ory Commit t e e , Rainier 
Central Cascades Conservation Counc i l , Sal em 
Cl atsKanie-QuHlCY Cl t i z ens ' Publlc Aovlsory C ommlt t e e , Clat skanie 

Co�umbla Rlv er Citizen ' s  Compac t ,  Portland 
CO lumo ia Solar Energy ASSOClc..t l on , P o rt land 
Conc erneo Citizens of Orego n ,  Al bany & Crabtre e  
Dlr e c t  '::;erV l c e  Inoustrl es , Inc , Port lano 
£c o-aillanc e ,  Corvaills 
Envlronmental Defense Cent e r ,  Port land 
Eugene Future Power Commlt t e e , Eugen e 
Fore laws on iloaro , L�oyo l"laroet , HOrl.IliS 
�eil Fulton , Po rtlano 
�l chard M. G� i C K ,  Port lano 

Heal thy Environmen t  Ac t ion League , Azale a 
lzaac Wal ton League , Port land 
Lano Alr Water,  Law �chOOl or Ore60n , Unlvers ity o( Oregon , Eugene 

League of W omen Voters of Central Lane County , Eugene 
League o f  W omen � o t ers , Purt lano 

l"ll o- Columbla �onc erneo Citizens , The Dalles 
Natlonal Lawy ers Guilo Energy Con�l t t e e , Port lano 
Nat ional W l l d l i fe Federation , Portland 
Natural Resourc es Law Institut e , P ort land 
�orthwest Councll Ad equat e El ectricity Comm , Portlan o 
Northwest Na tural lias , P ort land 
OMSI Energy Cent e r , Po rtland 
Ur egon Comr.uon Cause , P ortl.ano IX Sal em 
Oregon Consumer League , Portland 
Uregon t;nergy Cooroinat urs Assoclatlun , CorvalliS 
Oregon Environmental Council , Portland 
Or egon Falr Share , Sprlngflela 

Oregon League of Environmental Voter s , Portlan d 
hainler- Fernhill Cl tlzens ' Publlc Aovis ory Commit t e e , Rainler 

Rage n ,  Ro bert s , O ' Scanlai n ,  Rob e rts o n ,  IX Neill , Portland 
Ratepayers , Ms . Baroara A .  Wanure s ,  Elmlra 
Rose Clty Rat epayers As soclat io n ,  Portlan d 
Scappoos e-Spltzenoerg C l. t izens ' Puolic Advl sory Co�nittee , Scappoose 
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So�ar Energy As s n .  of Oregon , Portland 
SO lar Or egon L O O b y , P o rt land 
So uti1we s t  Oregon Community Act lon , Ms . Kathy Oxoorrow , .North Bend 
University of Ore go n ,  Environmental Stud i e s  Cent e r ,  Eugen e  
Urban Inaian Councli Inc , Energy Coordinator , Port lana 
w e s t ern Environmental Trad e  As soc iat ion , Inc , Portland 
W e s t ern Or egon En ergy Coalition , V e rnonia 

C D  ST01"iliRS 

Al umax PaclflC Corp , P o r t land 

Blachley Lane County COOlJ , Eugen e 
Canoy ut l�lty board , Canby 
Cascade Locks City Light , Cascade Locks 
Ce ntral tl e c tr i c  Coop Inc , Reamond 
Cen tral Lincoln PUD , Newport 
C .H21"i Hlll , Port lana 
City o f  Asnland , Ashland 
Cl ty of banoo n ,  Banoon 
Clty o f  Drain , Drain 
C l ty of �orest Grov e , Forest Grove 
City of hcMinnv l l l e , McMlnnville 
C�ty o r  Monmouth , Monmouth 
Cia t skanie P UD , Clat skani e 
Co �umola Ba sln t. l e c tr l c  C o op , H eppner 
Columb ia Power Coop Ass n ,  Monument 
CO lumoia Rlver P UD , St Helens 
Consumer Power Inc , Corvallis 
C o os C urry El e c trlc Coop Inc , Coqul l i e  
CP Nat i ona� Corp , Baker 
Crown Zel lerbach C orp , West Llnn 
Dougias El ectric Coop Inc , Ros e ou rg 
Eugene w a ter & E l e c trlc Board , Eugene 
Georgia Pac i flc Corp , Port land 
ha nna Nl ck e l  Sme l t lng C o , Riddle 
Harney Eiectric Coop Inc , Burn s 
hooa rtlVer El e c tric Coop , Quell 
Lane Elec trlc Coop Inc , Eugen e 
l'1a rL in i"Jarie tta Alullllnulli Inc , Tne Dal l e s  
Mia-�tate El e c tric C o o p  Inc , L a  Pine 
Mllton-Fr eewater L lgnt & t'o wer , i"li l t on-i're ewa t er 

Oregon l"le tai lurgical Co , Al bany 
Pac lfic Car o i o e  & AllOyS C o , Port land 

Pac l rlc Nortnw e s L  Generating C o , Po rtlan a 
Pa c i flC Power & Llght Co , Port�ana 
Pennwalt Corp , Portland 
Port �ana General E l e c tri c , Port land 
Heyno�as Metal s  Co , Port land & Trout dal e 
Sa 1 elll J:..l e c tri c ,  Sal em 

Springfielo Ut ility Board , S pringfield 
Surprlse Va lley Electri rlcat ion C orp , N e w  P lne Cr eeK 
Till amook PUD , Tlllamook 
Umat i � la El e c tr i c  C o op A s sn , H erml s t on 
U S  Dept o f  the Interio r ,  Bureau o f  Mine s ,  Albany Re s ea rch Cente r ,  Al bany 
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Wasco Elec trlc Coop Inc , The Dal les 
w est ern Or egon Electrlc Coop Inc , V e rnonia 

STATE of UTAH 

CITY/ COU�TY/ STATE GOVERNMEN T 

Bo ara of County CODillllssioners , County of Box Blaer , Brigham City 
Department of Community Affair s ,  Salt Lake City 
Governor o f  the State o f  Utau , Sa .L t  Lake City 
brigham Clty , Office of the May o r , Brigham City 
Pub.Lic U t ilit ies Commi sslon , Sta te 01' Utah , Salt Lake City 
Utan Associatlon o f  Count ie s ,  Salt Lake C i t y  
U t ah League o f  Cl ties & Towus , Salt Lake Clty 
Utah State Offlc e  o f  Energy , Salt Lake City 
Utah �tate flanulng Coord lnator , Office of the Governor , Sal t  Lake City 
Utah State Hl storical Society , Sal t  Lake City 

FcDcliAL Ali t-NCY 

U . S .  Department of Agricult ure 
fo rest Serv lc e ,  lieglon 4 ,  Ogaen 

CU STOtvlliR S  

U t ah Power & Llght Co , Sa l t  LaK� Clty 

STATE of WASHINGTON 

CITY / COUNTY / .:::iTATE. G OVERNt-'iEN T  

As soClatlou of Elec tea County Offic ial s ,  Olympi a 
benton-Franklln Gov erumental ConferE;nc e ,  Rlc hland 
Boaro o r  County Commis s ioners 

County o f :  
Aoams , Ritzville 
As o t ln , Asotin 
Benton , Prosser 
Cu elan , W enatchee 
Clal lam , Port Ange le s 
C.Lark , Vancouver 
Columbia , Day ton 
Cowlitz , 1<.e lso 
Dougla s ,  Watervill e  
Ferry , RepUblic 
Frankli n ,  Pasc 0 
Garfi eld , P omeroy 
Gran t ,  Ephrata 
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Uray s harb o r ,  Mont esano 
I S land , C o upevllle 
J efferson , Port Townsen d  
King , Sea t t l e  
Kitsap , P o r t  Orchard 
Kl t t itas , E l l ens Durg 
Kl lckitat , Goldendal e 
Lewis , Chehalls 
Linc ol n , Dav enport 
Ma son , Sne l t on 
Okanogan ,  Okanogan 
Pac i flc , South Bena 
Pena Orell l e , Newp o rt 
P l erc e ,  Tac oma 
0an Juan , friaay Har bo r  
Skagi t ,  Mount Ve rnon 
�kamania , St evenson 
Sn ohomis h ,  Ev erett 
Sp oKane , Spokan e 
�t evens , Colvl�le 
Thurston , Olympia 
WahKiakum , Catnlamet 
Walla Walla , Wal la Wall a 
Whatc om , Bell ingham 
Whitman , Colfax 
Yaklma , Yaklma 

Ch amber of COllliaerc e ,  Tac oma P l erc e County , Tacoma 
City of Ab erdeen 
C l ty 0 1  Anacortes 
Clty of Au burn 
City of Be l l evue , C l ty Manager 
City of Bel l evue , Offic e  of the May o r  
Cl ty o f  be ll lngham 
City of Bremerton 
Ci ty o f  bl alne 
Ci ty of Camas 
Cl ty of Centralla 
City of Chehalis 
Cl ty of Ch eney 
Ci ty 01' Chewelah 
C l ty o f  Clarks ton 
City of College Plac e 
Ci ty 01'  De s Moines 
City of bast sound 
C i ty of Eamonas 
City of Ellens bu rg 
Cl ty o f  ]:;numclaw 
City o f  Ephrata 
C i ty of Flrc r e s t  
C i t y  o f  hoquiam 
Cl ty of Ke lso 
City of KennewicK 
City of Kent 
City of Kirklan d 
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City of Lac e y  
CJ. ty o f  Langley 
CJ.ty of Longview 
CJ. ty of Ly nnwood 
CJ.ty o f  Merc er Is lan d  
CJ. ty o f  Moses Lake 
CJ.ty of Mount Vernon 
CJ. ty o f  Mountlake T errac e 
City o f  Oak harbor 
C J. ty o f  OlyrnpJ.a 
City of Pas c o  
Cit.y o f  Port Townsend 
CJ.ty o f  Puyallup 
City o f  Renton 
City of Hichlana 
City o f' Seattle 
City 0 1' Sedro-Woolley 
City o f  Shelton 
City o f  Snohomish 
Ci ty o f' SpoKane 
City 0 1' Sunny sid e  
CJ. ty o f' Tacoma , OffJ.ce of Int ergovernmental Affairs 
City of Toppenish 
CJ. ty 0 1' TUillwat er 
City o f' Vanc ouver 
City o f  Walla Walla 
City of W ena.tchee 
CJ. ty o f  Yakima 
Clallum- J e fferson COlLlllurn ty ActJ.on Counc il , Port Townsend 
Clark County RegJ.onal Planning Counc i l , Vancouver 
Community Ac tion CounCil , Aberd�en 
Conferenc e o f  Government s ,  Gran t-Lincoln-Adams County , Ephrata 
Cowl itz County Cooperat J.ve Extension , Kelso 
Cowl J.tz-WahkJ.akum Governmental Conferenc e ,  Kels o 
lJ�lJartillent of ComIllunJ.ty Development , C ounty of CowlJ.t z , Kelso 
Departrnent o f  Eco lolgy , Olympia 
Departillent o f' Human Resourc es , Seattle 
Department o f  Labor and Indus trie s ,  Olympia 
Governor of the State of W asnlngton , Olympia 
Grays har bor HegJ.onal Planning Comrn , Aberdeen 
J e fferson-Po rt Townseno HegJ.ona..i.. COUlIU , Port Townsend 
KJ.ttitas CouncJ.l of Government s ,  Ell ensburg 
�lJ.cKitat Re gJ.onal Counc J. l , Gol oenoale 
Lewis RegJ.onal Planning Comm , Chehallis 
Mason RegJ.onal Pl anning Counc J.l , Shel t on 
Northwest Power Planning Counc i l , OlympJ.a 
OI'fice of ArC haeology ana historJ.c Preservat J.on , Oly mpJ.a 
OffJ.c e  o f  Community Development , Direc t o r , Olympia 
Okanogan liegJ.onal Pl annJ.ng Council , OKanogan 
Pac J. fJ.c County Regional Planning Council , South Ben d 
Puget Sound CounCJ.l o f  Governillent , Seattle 
RegJ.onal PlannJ.ng Commissio n , Eas t  W enat che e 
Senate Energy & UtilJ.ties Corum . , Olympia 
Skagit Regional Planning CounC il , Burlington 
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Skamania Regional Planning Counc i l , Stevenson 
�pokane Regional Plannlng Counc ll , SpoKane 
State Energy COInmi t t e e , House of Representative s ,  Olympia 
State Energy Commit tee , Senat e ,  OlYllipla 
State of Washlngton Labor Counc i l ,  Seattl e 
lh u.rston Regional P lanning Counc l 1 , Olympia 
Trico Economic Deve lopment Dis tric t ,  Colv i ll e 
Wa shlngton ASsoc iat l 0n o f  Count les , Olympia 
Washington Assoclation of Clt ie s ,  Seattle 
Washlngton State Department o r' Ec ology , C entral Regl0nal Offi c e , Yaklma 
Washington �tate Depa rtment of Ec ology , Environmental Review Sect io n ,  Olympia 
washlnl:;;t on �tate De!-'artment of Labor /:it Industry , Olympia 
Washlngton State Depa rtment of Revenue , Olymp ia 
W a s!un15 t on State Energy Offic e , Olympla 
Washlngton �tate Parks ana Recreation Commi ssion , Olympia 
WasnlngLvn U t i l l t l e s  /:it Transport at lon Commls s l 0n , Olympia 
Whatcom Coun ty Council of Governmen t s , Bel l ingham 
Wilat com County Ot-lvort uru ty Council , Bel l inl:;;ham 
Whltman CounLY Regional Planning Counci l ,  Colfax 
YaKima V a lley Conferenc e or '  Gov ernments , YaKima 

fEDERAL AG ENCIE� 

Env ironmental Protec tl0n Agency 
Envlronmental Evaluat l0n branCh ,  Seattle 
Region X ,  Seat t l e  

fe a eral heglonal C ou.nc l l  
Regl0n X ,  A-9 �  Coora lnat or , Seattle 

u . S .  Depa rtment of Commerc e 
Na tl0na l Oceanlc ana AtmosVherlc Admlnistratl0n , Seattle 

National Marine Fisherie s  Servi c e  NW Region 
ufflce o f  G eneral Counsel 

u . S .  Department of Energy 
Region X ,  Seattle 
Rlchlan a 
hanford Operatl0ns Offic e ,  Rlchlana 
Ri chland Operations Offic e ,  Office o f  Chi e f  Couns e l , Richland 

u . S .  Department of Housing ana Ur ban Deve lopment 
Regional ufflce or CPD , Seattle 

u . S .  Depa rtment o f  the Army 
Corps o f  Engineer s , Sea t t l e  Distric t ,  Seattl e 
Corp s o f  EnglneerS , Walla Walla District Offic e , W alla Walla 

U . S . Department of the Interior 
bureau o f  Indian Affair s ,  Olympi c  Peninsula Agency , Hoquairn ; 

Spokane Agency , W ellplni t ;  and W es t ern Washlngton Agency , Everett 
ana Wapato 

Bureau o f  Land Management ,  SpOKane 
bureau of Mine s ,  West ern Fi eld Operations Cent e r ,  Sp okane 
Na t i onal Park �ervic e , Pacl flc Northwest Region , Seattle 
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u . s .  Depa rtment of Transpo rtation 
Federal Aviation Administration , No rthwest Regi o n ,  

Logl stics Divlslon , Seattle 

LIbRARI ES 

Ce ntral wasnlngton State Co llege Li brary , Document s  Department , E l �ens burg 
E.as tern w asnington State College , !VJemorlal Li brary , Cheney 
Ev erett Communi ty C o llege Ll brary , Everett 
Everett Pu blic Ll brary , Everett 
Ev er�reen State Co�lege , Danlel J .  Evans Ll brary , Olympia 
Fort Vancouver Regional Library , Vancouver 
Mio- Co lumbia Library , Kennewick 
�ortn ul ympic Library Sys tem , Library Serv ice Center , Port Angeles 
Pierce County Rural Library Dis tric t , Tac oma 
Port Angeles Fubllc Li brary , Port Anbeles 
Sea t t le Public Library , Documents Lib rarian , Seattl e 
Se attle PU bllC L l brary , Governmental Researcn Assistanc e , Seattle 
�pokane Public Library , Spokane 
Tacoma Pu bllC Ll brary , Tacoma 
Universlty o f  Puget Sound Lib rary , Tacoma 
University of Wasnlngton , Government P u olicat ions Section,  Seatt�e 
Urllversity o f  washingto n ,  Henry Suzzallo Memorial Libra ry , Sea t t l e  
Un lvers lty of Wasnington , �cnool o r' Law Library , Seattle 
washington State Libra ry , Documents Cent e r ,  Olympia 
Washlngton State Unlverslty L l orary , Serial-Record �e c t ion , Pullman 
W es t ern WaSLllngton State College Library , Documents Dlvisio n ,  Bellingham 
wnltman Col lege , Northwest C o llec tion , Walla Walla 

INDIAN T RIBES 

Co lvl�le Confeaeratea T r i be s , Nespelem 
�pokane Tribe o f  Indians , Wellpinit 
Swinomlsn Trl ba� Comrnunl ty , Lac onner 

INTERE. ST GRUUPS 

ba ttelle Paciflc Nw Laboratorie s ,  Rl cnlana 
.blll Bayne , bellevue 
Ro nalo bowen , Olympla 
Larry Caldwel l , Ricnland 
Clt lzens for a better Gov ernment , V ancouver 
Cit lzens for a Solar Washingto n ,  Seattle 
C l tizens-So lar-Wa snlngto n ,  Seatt�e 
ClarK County Cltlz ens for a Solar Washingto n ,  Vancouver 
Cu mmon �ause , State Dlrec tor , Oly mpla 
Communitles United for Re spons ible Energy , Toled o  
Co operat lve Extension , V a nc ouver 
Don ' t  Bankrupt Washingt o n , Seattl e 
Downtown Ne ign borhooa Alliance , Seattle 
Eloer Cltizens Coal ition o f  Washingt o n ,  Seat tl e 
Energy Re sourc e Center , Ellens burg 
Environmental Affairs Commission , university of Washington , Seat t l e  
Environmental L a w  Commlt t ee of Y oune:, Lawyer ' s  Se c tion o f  

Seatt le-King County Bar Associatio n , Seattle 
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Falr �l ec tric Ra tes �ow ( FERN ) , Olympia 
Fa ir Us e Snohomlsh Energy , Edmond.s 
FUS� , Everett 
Ga ry Gal oreatil , Ritzvllie 
Green Glan t Company , Day ton 
Huxley Env ironmental Iieference bureau , West ern W astlington Univ . , Bellingnam 
lnland �mplre Solar Energy Ass n ,  Spokane 
Ins t itute for Env lronmental Stuaies , Unlv o f  WA , Seattle 
Ira t e  Taxpay ers Ellensburg Chap te r ,  Ellensbu rg 
Earl M .  Jorg ensen Company , Seattle 
Klt t itas Valley Alternate Energy Ass oc iation , El lens Durg 
Kl lcKltat Skamanla Coulliillunlty Action , Whi t e  Salmon 
KNDU-TV , Trl- Cit i e s  
League of W omen V o ters , Seattle 
Llght brlgaae ,  bill Ferguso n ,  Seat tl e 
Longvlew FlDre Company , Longv lew 
Lower Columb la Community Ac tio n ,  Longview 
Neil Mac1onalu , Seattle 
Mas on Coun ty Ene rgy �d Group , Shelton 
1"le tnow Solar energy Assn , T\OHSP 
Ml a- Columbia SOlar energy As s n ,  Whi t e  Sa lmon 
l"JUnlC lpal hes & Services Cente r ,  Seattle 
�elghborhOOd. W eatherization , Seattle 
�orth La scad es Conservatlon CounC il , Sea t t l e  
j�ortheast Wa Shington Appro priate Crea tive Technol ogy , Republic 
Northwest Cons ervation Ac t Coal l t i on , Sea t t l e  
Northwes t  Council f o r  Ad.equate elec tricit y , Bel l evu e 
�orthwe s t  Fund for the Environmen L , Sea t t l e  
Olymp ic Alternatlve Cente r ,  P o r t  Townsend. 
Pl erc e Co unty Actlon , Tac oma 
Preserve Agrlcultural Land , Pa sc o 
Puget Sun , Tac oma 
R .  W .  beck & As soclat e s , Seattl e 
Real Irate ha t epay ers , Longv iew 
Recreatlonal EqU ipment Inc , Seattl e 
t:rl c  he dman , Sea t t l e  
Ry egrass �nergy R e s ourc e Group , Walla Wal la 
Seattle Gray Pan ther s , Seatt l e  
Snapiro & ASSOCiate s , Inc , Seattle 
Slerra Clu b ,  Seat t l e  
SOlar �nergy Ass ociatlon , Snohomlsn County , Edmonas 
Solar Trad.es CounCi l ,  Seattl e 
South Co lumbla BaSin lrriga L lon Dis trlc t ,  Pasco 
Southern Pug et Sound Solar EnVironmental ASSOCiation , Olympi a 
Donald S tarK , Seat t l e  
HarK Sul l ivan , Seat tl e 
Sy nerbic Resourc es Corp , Seatt l e  
Tri- Cities Solar Energy SOC i ety , Pas c o  
Ge orge Tuerk , Seattle 
WaShington �vironmental Counc i l , Seat tl e  
Wa snlngt on P u o lic Power Supply Sy s tem , Rlchland. 
WaShington State Sportsmen ' s  CounCi l ,  Tac oma 
Washlngton State Univers l ty , P u llman 
Western enVironmental Trade Ass ociat ion , Bellevue 
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Western Resourc e s  Inst itut e , Seattle 
Wes tern wa shington �olar Energy Assn , Sea ttle 
Whatcom Solar As soc iat ion , Bellingham 
Wnid bey Is land So lar Energy Assoc iat10n , C1 1nton 
Yakima Solar Energy As sn , Yakima 

Alaer Mutual L ight Co , Eatonv111e 
Aluminum Company of America , Vancouv er &: w enat che e 
A.rc o  l1et.a..ls Co , V ancouver 
Bent on County P UD #1 , Kennewick 
benton Rural E..lect.ric Assn , Prosser 
B1g Bena �l ec triQ Cooperative , Ritzv ill e 
Cent.ral ia C i ty L15ht Dept , Centra..l 1a 
Ch2M hill , Bellevue 
Ch elan County P U D  #1 , Wenat.chee 
C1ty of Blaine , Blaine 
City or Cheney , Cheney 
City of Coulee Dam , Coulee Dam 
C1 ty of �l lens Durg , E..llensburg 
C1ty of Port Angel e s ,  Port Angele s 
C1ty o f  H1chlana , H i ch..lana 
C1ty of Suma s , Suma s 
C..lallum Co unty P u D  #1 , P ort Angeles 
Clark County P UD , Vancouver 
Co lumb1a Rural Electric Assn Inc , Day ton 
Consoliaat e a  Irr1gation Di s trict 1 9 , Greenacre s 
Co wlitz County P UD #1 , Longview 
Crown Zel..lerbach Corp , Seattle 
Do ug..las County PUD 91 , Ea s t  Wenat.chee 
Elmherst JvJutual Power & Light Co , Tac oma 
Ferry Co unty P U D  #..l , Repub11c 
F'rank11n County PUD , Pa sco 
Ge or61a Pa c if1c Corp , Be l lingham 
Grant County P U D , Ephrata 
Gray s Har Dor co unty P U D  91 , Ab erdeen 
Inlana Power &: L1ght Co , Spokane 
In talco A..luminum Corp , Fernoa..le 
Ka 1ser Aluminum &: Chemical Corp , SpOkane , Tacoma , Tr entwood & Vancouver 
K1t t itas County PU� #1 , Ellensburg 
K..l 1CKitat County P U D , GO..ldenodle 
LakeV1ew L1ght &: Power Co , Tacoma 
Lewis Co unt.y P U D ,  Cheha1 1 s  
Linco..ln Elec tric Coop Inc , Davenpo rt 
Ha son County P U D  #..l , Sh el ton 
l"lason County P UD 9 j , Shelton 
Nesp e..lem Valley E..lectr1c Coop , Nespelem 
OhOP Mutual Light Co , Ea tonv ille 
OKanogan County El ectr1c Coop Inc , W intnrop 
Okanogan Coun t.y P UD #1 , Okanogan 
Orcas Po wer &: Light Co , East sound 
Pac 1 fic County P UD 11 2 ,  Raymono 
Parkland Light & water , Tac oma 
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�ena Orelile County P UD Ul , Newpo rt 
�e nlnsula Llght Co , Gig HarDor 
�ennwalt Co rp , Tacoma 
�uget Sound P ower & Light Co , Be�levue 
Reynolas Metal s Co , Longview 
Se attle C l ty Llght , Seattle 
Skamania County PUD , Carson 
Sn Ohomish County P U D , Evere tt 
Tac oma City Light , Tacoma 
Tanner E� ectrlC Coop , �orth Bena 
Tne WasIllngton Water Power Co , Spokan e 
Town of Ea tonville , Eatonville 
Town of Fircrest , Fi rcrest 
Town o f  Mllton , Mil t on 
Town o f  Stellac oom , Steilacoom 
U S  De pt of the Alr Forc e , Bas e  Contrac t ing Officer , Fairchild AFB 
US Dept of the In terio r ,  Bureau of Reclamatio n ,  Ephra ta &: Yakima 
US Dep t  of the Navy 

bangor Naval Station , Bremerton 
Na val Rad i o  Stat i on T ,  Oso 
Puget Souna Naval Shipyard , Breme rton 

V era lrrigatlon D i s trlc t HI? , V eraaale 
WahklaKum County P U D , Ca thlame t 
wnatcom County P UD Itl , Be ll ingham 

WASHINGTON D . C .  

Boaras ,  Commit t e e s  � COillIDi ss i on s  
Aavl s ory Counc il o n  His toric Preservatlon 

.i:.nvlronmental Protection Agency 
Int eragency Resea rch Group , Indoor Air �uality 

u . S .  Department of Agr icu�ture 
Offlce of the Secr e tary 
Rura� El ectrification Adminis tra t ion 

u . S . Department of Commerc e 
Na ti onal Oc eani c & Atmospheric Adminis trati on 

Ecology & Conservation Division 

u . s .  Department of Ene rgy 
Assistant Secre tary , Int ergov . Institutlonal helat ions 
Federal Energy Regulatory Commission 
L l brary FOI , Public Reaa ing Room 

u . s .  Department o f  the Army 
Corps o f  Engine e rs , Executive Dire c t or of Civil Works 
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u . s .  Department of the Interior 
Bureau o f  Indian Affairs 
Bureau of Reclamation 
Offic e  o f  Environmental Pro j e c t  Review 
Offl c e  of the �ecretary 
Bureau of Mine s  
Nat ional Park Service 

u . s .  Depa rtment of Transportation 
Feaeral AViation Administratio n ,  

As sis tant Secretary for Environmental and U r ban Sy s t ems 

Water Resouc es Counc il 

CON G RESSIONAL COM�ll TTEES 

ComIlll t t e e  on Appropriatlons , House of Representatives 
Energy Conservatlon & Power Subcommitt e e ,  house of Representative s 
�n ergy & Natural Re sourc es Commit tee , United States Senate 
Energy Oc Water Development Sub c ommit t e e , hou se o f  Re pre sentatives 
Int erior Oc Insular Affairs Comml t t e e , House o f  Representatives 

Suocommittee on Mine s  ana hining , Forest �janagement ana the 
Bonneville Power Admlnl stra L lon 

Su bcommittee on Over:ngnt &: Investigation s , House o f  Representatives 
water Oc Power Resourc es SU b c ommlttee , house of Representat ives 

u . s .  SENATORS 

Tne Honora bl e :  
Max baucus 
Alan Cranston 
JaKe Gar n 
:::;laae Gorton 
Orrln G .  hat c h  
MarK O .  Ha t fie.ld 
Cnlc hecht 
Offl c e  of the Late 

Henry M .  Jackson 
Paul Laxa l t  
James McClure 
Jonn Melcher 
Robert PackwooQ 
A.lan Simpson 
Steven Symms 
1"lalcom Wallop 
Pe ter \-I l l son 

CONGRESSIONAL h�PRESENTATI V ES 

Tne Honora bl e : 
Le s AU C O ln 
Don . L .  Bonker 
Rl chard Cheney 
Larry Craig 
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Norman D .  DicKS 
Tnomas S .  Fol ey 
Geo rge V .  Hansen 
James hanson 
l'1l cnael Lowry 
Ronala C .  Marlenee 
Don Marrlo t t  
Sid Horrison 
Howard C .  Nielso n  
Joel Pritchara 
Harry Reid 
BO D Sml th 
De nny Smi th 
Al Swift 
Ba rbara Vucanovich 
J ames Weaver 
Pat W l ll iams 
Hon Wyaen 

I i�Tt;H�ST GhOUP� 

Envlronmental Defense Fund 
Friends o f  the �arth 
Mo rgan , Lew l s  « Bock lU S  
Na tional Wilalife Federat lon , Water Resourc es Pr ogram 

CITY/ COUNTY / STATE. GOVERNMEN T 

Boara 01' County Commis sioner s :  
Co unty o f :  

Lincol n ,  Kemmerer 
Teton , JacKson 

STATE o f  WYOMING 

Governor o f  the State of Wy oming , Cheyenn e 
Office o f  the Mayor , Clty of Jackson , J a ckson 
Offlce o f  the Governo r ,  State Plannlng Coo rdina to r ,  Cheyenne 
Pu olic U t ll it le s  Commi s s l on , Sta t e  01' Wy oming , Cneyenne 
W yomin/s Ass o c iation of Muni c ipa l i ti e s , Cheyenne 
W yomlng hecreat i on Commi ssion , Ch ey enne 
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FEDERAL AGENCIES 

BoardS , Committees & Commis sions 
Tennes s e e  Valley Authority , Chattanooga & Knoxville , Tennessee 

u . S .  Department of Energy 
AlaSKa Power Admlni strat l on , Juneau & AnChorage , Alaska 
OaK Ridge Nat ional La boratory , Oak Ridge , Tennes s e e  
So utheastern P ower Admlni stration , Elberton , Ge orgia 
Southwes t ern Power Adminis tration , Tuls a , Oklahoma 

u . S . Department of Health & Human Services 
FubllC rlealth Servic e , Environmental Health Serv ices Division , 

Center for Diseas e  Control , Atlanta ,  Georgla 

CD STO}lJERS 

Al uminum Company of AmerlCa , P i t ts b urgh , Pennsylvania 
Are o Me tals Co , Ro lling Meadows , Illinois & Louisville , Kentucky 
El kem Metals Co , Niagara Fall s , N ew York & Plttsburgh , Pennsyl vania 
Hanna Mlnlng Co , Cleveland , Ohi o 
Mart ln Marietta Aluminum Inc , Bethesda , Maryland 
Reynolos Metals Co , Richmono , Virginia 
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Un ion Carbide Corp , DanDury , Connect lcut 

STATE AGENCIES 

Clty of Mlllville Communi ty Dev ,  Mlllville , New J ersey 
City o f  New York , Dept of Consumer Affair s ,  New Yor k ,  New York 
Department of PubllC Servic e ,  Al bany , New York 

INTERE ST GHO UPS 

Center for Ur ban Affalrs and Po licy Re S earC!l , Evanston , IL 
W el l s  Eddl eman , Durham , NC 
Ll nwooo i-JOrrell , New Y orK , NY 
Daniel Read , Chapel Hil l ,  NC 
Science Applicat lons , Inc , McLean , V A  

CANADA 

CU STOMEHS 

Be Hyaro & Power Autnori ty , V anc ouver , Bri t istl Co .wmbia 
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water use 

l oad/resource  bal ance 
l ong run i nc remental cost 

c oncept 

1 1 -7 , 20, 26-28 , 34 , 53-54 ; I I I -51 ; I V-1 , 1 2 , 1 3  
I V- 1 40 ;  V I -35-39 

1 1 -21 , 24-25 ; I V-1 1 - 1 3 ;  V I -3 5 ,  37-39 
1 1 -22-23 , 25 ; 1 1 1 -1 2 ,  28 ; I V-1 0 ,  1 1 ;  V I -3 5 ,  37-39 

1 -4 ;  I V- 3 ,  4 ,  7 ,  9 ,  95 ,  97 ,  99 ,  1 00 ;  V I -41 
( LR I C )  rate 

revenue l evel a l ternati ve 
1 1 -41 ; I V-1 0 ,  86 , 89 ,  90 , 1 28 

1 1 -4 ,  22 ;  I V-1 0 ,  1 5 ,  34-36 ,  41 
I V-42 ,  1 41 ;  V I -43 

1 1 -44 ; I V- 1 08 , 1 09 ,  1 1 5 ,  1 1 6 , 1 22 
1 1 -1 6 ;  1 1 1 -33-3 5 ;  I V-1 , 1 39 ,  1 40 ;  V I -42 

1 1 1 -22 ; I V- 2 ,  42 , 1 29-1 39 ; V I -41 
I I -47-52 ;  I V-1 0 

I I - 2 ;  I V- 9 ,  1 0 , 1 5 , 41 -42 , 1 29 ,  1 40 
1-4 ; 1 1 -20 , 56-57 ; I I I -51 ; I V-46 , 1 0 1 - 1 1 4  

I V-1 1 8-1 21 , 1 26 ,  1 29 
Nonfi rm Energy Rate ( NF-83 ) 1 1 -44 , 47-5 2 ,  54-57 ; I V-1 1 8-1 2 1 ; V I -42 
Northwest Power Pl ann i n g  Counci l ( Re gi onal Counci l )  1 - 2 , 8 ;  1 1 -28 ; 1 1 1 -1 0 

l ow-dens i ty d i s count ( LDD ) 
l ow-i ncome consumers 
mi ti gati ng measures 
New Resources Fi rm Power Rate 
no acti on al ternati ve 
nonfi rm energy 

( NR-83 ) 

nucl ear 
l I I -46 , 47 

need for I I -55 ; I I I -6 ;  I V -8 ,  1 4 1 - 1 42 
envi ronmental effec ts 1 1-29 ; 1 1 1 -33 ; I V-53 , 56-7 1 , 83 , 1 41 , 1 42 

Paci fi c Northwest El ectr i c  Power Pl ann i ng and  
Conservati on Act ( Regi onal  Act )  1 -1 - 2 ,  8 ,  1 0 ;  1 1 -45 ; I V-94 , 1 2 3  

Pac i fi c Northwes t/Southwest I n terti e 1 1 -1 5-1 6 
preference uti l i ti es 

reta i l  rates 

Pri ori ty Fi rm Power Rate ( PF-83 ) 
proposed revenue l evel a l ternati ve 

rate des i gn obj ecti ves 
rate peri od 

X-2 

1 -4 ;  I I -1 2-1 5 ;  I V-4 , 37-42 , 94 , 1 08 
I V-1 1 1 , 1 1 5 ,  1 20 ,  1 24 ,  1 39 

1 1- 4 ,  44 , 47-52 ; I V-9 , 1 0 , 96 ; V I -40 
1 -4 ;  1 1 -4-5 ,  29; I V- 1 0 ,  1 5  

I V-34-3 6 , 41 , 4 2 ,  1 41 
1 - 6 ;  1 1 -36 ;  I V- 2  

1 -6- 7 ;  1 1 1 -1 6 ;  I V-84 , 93 , 97- 1 0 1 , 1 04 
I V- 1 1 3 ,  1 1 8 ,  1 20 ,  1 29 



I n dex 

renewabl e  resources 
envi ronmental effects 

Reserve Power Rate ( RP-83 ) 
res ource mi x 
reta i 1 ra tes 
revenue l evel a l ternati ves 
revenue requi rement 

revenue stabi l i ty 

1 1 -29 ;  1 1 1 -33 ; I V-1 25 , 1 33- 1 35 , 1 38 
1 1 -47-52 

1 1 -28 ;  I V-2 ,  3 ,  4 ,  8,  1 40- 1 4 1 ; VI -40 , 43 
1 - 4 ,  1 1 -3 5 ,  3 8 ,  4 0 ,  56-57 ; I V-2- 4 ,  1 5 ;  V I -42 

1 -4 ;  1 1 -35 ; I V- 9 ,  1 3 ;  V I -44 , 45 
1 -3-4 ,  6 ,  8; 1 1 - 5 ,  35 ; I V-83-84,  88 , 1 04-1 05 

IV-1 1 3 ,  1 1 5 ,  1 24-1 28 
1 - 6 ;  1 1 -46-47 ; I V- 9 ,  88,  1 0 2 ,  1 1 1 - 1 1 4 ,  1 22 

I V-1 24-1 27 , 1 29 
secondary power ( see nonfi rm energy )  
Southwest uti l i ti es I I -1 5 ,  55-56 ; I V-1 , 44-48 , 1 1 8 ,  1 20 ,  1 2 1 

V I -3 9 , 41 -43 
Spec i al I n dustri a l  Power Rate ( I H-83 ) 
Supply System 1 -2 ;  1 1 -4 ,  59 ;  
Surpl us Fi rm Energy Rate ( SE -83 ) 
Surpl us Fi rm Power Ra te ( SP-83 ) 
ti ered rates 

1 1 -47-52 ; I V-1 1 1  
1 1 1 -8 ;  I V-7 , 71 , 1 02 , 1 1 4-1 1 5 , 1 22 

1 1 -45 , 47-52 ; I V-46 
1 1 -45 , 47-52 ; V I -42 

1 1 -48 , 58 ; I V- 2 ,  1 04 ,  1 25- 1 29 
1 1 -43 ; I V-92 , 93 time di fferenti ated rates 

Was h i n gton Publ i c  Power Supply 
Water  Bu dget 

System ( see Supply System ) 

water qual i ty 
wate r  use 
weatheri zati on 
wood h eati ng  

1-3 ; 1 1 -4 , 1 5 ;  1 1 1-9- 1 0 ;  I V-7 , 93 , 95 ; V I -40 
1 -4 ;  1 1 - 6 ,  3 2 ,  3 4 ;  1 1 1 - 9 ,  1 0 ,  23 , 28 ; V I -45 

1 1 -34 ; 1 1 1 - 1 2 ,  23 , 28 ; I V- 1 41 
I I -33 ; I I I - 1 7 ,  20 ,  22 ; I V- 1 3 0 ,  1 31 , 1 3 5 , 1 3 7-1 40 

1 1 -33 , 38 ; 1 1 1 - 1 7- 21 ; V I -45 
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UNITED STATES DEPARTMENT OF ENERGY 
Bonneville Power Administration 

1002 N.E.  Holladay 
Porlland, Oregon 97232 

Bonneville Power Administration's 1982 Wholesale Power Rate Schedules and General 
Rate SChedule Provisions, contained herein were approved on an Interim basis effective 
October 1, 1982. These rate schedules and provisions were approved by the Federal 
Energy Regulalory Commission, United States Department 01 Energy, In a Commission 
Order Issued Seplember 29, 1982 (Dockel No. EF82·201 1 ). 

These rate schedules and provisions supersede In their entirety the Administration's 
Wholesale Power Rate Schedules and General Rate Schedule Provisions effective 
July 1, 198 1 .  
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SCHEDULE PF·2 

PRIORITY FIRM POWER RATE 

SECTION 1. Availability: 

This schedule Is available lor the contract purchase 
01 IIrm power to be used within the Pacilic North. 
west either lor resale or lor direct consumption by 
public bodies, cooperatives, Federal agencies, as 
well as Investor·owned utilities and public bodies 
and cooperatives participating In the exchange 
under section 5(c) 01 the Pacilic Northwest Electric 
Power Planning and Conservation Act (Regional 
Act). This schedule supersedes Schedule PF.l 
which went Inlo ellect on an Interim basis on July I, 
1981.  

SECTION 2. Rale: 

•• Demand Charge: 

11 )  lor the billing months December through 
May, Monday through Saturday, 7 a.m. 
through 10 p.m.: S4.21 per kilowatt 01 billing 
demand: 

(2) lor the bil l ing months June through 
November, Monday through Saturday, 7 a.m. 
through 10 p.m.: S I .91 per kilowatt 01 billing 
demand: 

(3) all other hours: No demand charge. 

b. Energy Charge: 

( 1 )  lor the billing months September through 
March: 1 2.4 mills per kilowatthour 01 billing 
energy; 

(2) lor the billing months April through August: 
1 1 .8 mills per kllowatthour 01 billing energy. 

SECTION 3. Billing Faclors: 

The lactors to be used In determining the billing lor 
power purchased under this rate schedule and the pur. 
chasers to Whom the lac tors apply are detailed In 
parts 3a, lb, 3c, and 3d 01 this section. 

L Purchasers taking power under this rate who are 
not covered by subsections 3b, 3c. or 3d 01 this 
schedule shall be billed on the lollowlng lac tors: 

(1) Ihe contract demand as specilled In the con. 
tract; 

(2) the measured demand lor the billing month ad
justed lor power lac tor; 

(3) the measured energy lor the billing month. 

b. Purchasers designated by Bonneville Power Ad. 
ministration (BPA) to purchase on a computed re-

qulrements basis shall be billed In accordance with 
the provisions 01 this subsection. A purchaser will 
be so designated II It has one or more potential 
abilities as described In paragraphs (I) and (II) 
below, unless Its power sales contract was ex. 
ecuted alter December 5, 1980, and provides other. 
wise: 

(I) such purchaser has generation 01 Its own 
which can be sold In such a way as to Increase 
BPA's obligation to deliver IIrm power to that 
purchaser because 01 such sale: or 

(II) such purchaser has the ability to redistribute 
generation Irom Its resources over time In 
such a manner as to cause losses 01 power or 
revenue on the Federal system. 

When a purchaser operates two or more separate 
systems, only those systems designated by BPA 
will be covered by this subsection. 

Billing lactors lor deSignated computed demand 
customers will be: 

(1) the peak computed demand lor the billing 
month: 

(2) the average energy computed demand lor the 
billing month: 

(3) the lesser 01 the peak computed demand lor 
the month 6r 60 percent 01 the highest peak 
computed demal)d during the previous 1 1  bill. 
Ing months: 

(4) the measured demand lor the billing month ad
justed lor power lactor: 

(5) the measured energy lor the billing month; 
(6) the contract demand as specified In an agree

ment between a purchaser and BPA lor a 
specified period 01 time. 

c. Purchasers contractually limited to an allocation 01 
capacity and/or energy as determined by BPA pur. 
suant to the terms 01 a purchaser's power sales 
contract shall be billed on the lollowlng lactors: 

(1) the allocated demand lor the billing month, as 
specified In the contract; 

(2) the measured demand lor the billing month ad
justed lor power lactor; 

(3) the allocated energy lor the billing month, as 
specified In the contract; 

(4) the measured energy lor the billing month. 



d. Purchasers participating In the exchange under 
section 5(c) of the Pacific Northwest Electric Power 
Planning and Conservation Act shall be billed on 
the following factors: 

( 1 )  effective July I, 1982. seventy percent of the 
energy associated with the utillty's resIdential 
load for each billing period. The percentage 
will be Increased by ten percentage points 
each July 1 until 1985 as specified In the con· 
tract: 

(2) the demand calculated by applying the load 
factor, determined as specified In the contract, 
to the energy In subsection 2d(1) for each bill· 
Ing period. 

SECTION 4, Determlnallon of Billing Demand 
and BIlling Energy: 

., For a purchaser governed by subsection 3a: 

( 1 )  the billing demand for the month shall be fac· 
tor 3a( l )  or 3a(2), as specified In the 
purchaser's power sales conlract, except that 
at such time as BPA determines that the 
limitation In sec lion 3c Is necessary, the billing 
demand for the month shall be factor 3c(2), 
provided, however, that billing demand factor 
3c(2), before adjustment for power factor, shall 
not exceed factor 3c(1); 

(2) the billing energy for the month shall be factor 
3a(3) except that at such time as BPA deter· 
mines that the IImltallon In secllon 3c Is 
necessary, the billing energy shall be lac tor 
3c(4), provided, however, that lac tor 3c(4) shall 
not exceed lac tor 3c(3). 

b. For a purchaser governed by subsection 3b: 

(1)  the billing demand lor the month shall be 3b(6) 
If applicable. Otherwise, It shall be the targer 
01 lactors 3b(3) and 3b(4). Factor 3b(4), belore 
adjustment lor power lactor, shall not exceed 
the largest 01 factors 3b(1), 3b(2), or 3b(8) If ap
plicable, except that at such time as BPA 
determInes that the limitation In section 3c Is 
necessary, the billing demand lor the month 
shall be lac tor 3c(2), provided, however, that 
billing demand lactor 3c(2), belore adjustment 
lor power lactor, shall not exceed lactor 3c(1); 

(2) the billing energy lor the month shall be lactor 
3b(5) except that at such time as BPA deter· 
mines that the limitation In section 3c Is 
necessary, the billing energy shall be lactor 
3c(4), provided, however, that lactor 3c(4) shall 
not axceed lactor 3c(3). Factor 3b(5) shall not 
exceed lactor 3b(2) times the number 01 hours 
during the month. 

2 

c. For a purchaser governed by subsecllon 3d: 

(1) the billing demand for the monlh shall be lac· 
tor 3d(2): 

(2) the billing energy for Ihe month shall be lactor 
3d(I). 

SECTION 5, Adjustments: 

•. Power Factor: 

The adjustment for power faclor, when specified In 
this rate schedule or In the power sales contract, 
may be made by Increasing the measured demand 
lor each month by 1 percent lor each 1 percent or 
malor Iracllon thereof by which the average lagging 
power factor or average leading power lac tor at 
which energy Is supplied during such month Is less 
than 95 percent. Such average power lactor Is to be 
computed to the nearest whole percent Irom the 
lormula given In Section 9 . 1  01 the General Rate 
Schedule Provisions. 

The adjustment 'or power factor may be waived In 
whofe or In part by BPA. Unless specifically other· 
wise agreed, BPA may, If necessary to maintain ac· 
ceptable opera ling conditions on the Federal 
System, restrict deliveries of power to a purchllser, 
either at a point of delivery or lor a system, at any 
time that the average power la'::tor lor all classes 01 
power delivered to that purchaser at such point 01 
delivery or for such system is below 75 percent fag· 
glng or 75 percent leading. 

b, Low·Denslty Discount: 

A predetermined discount will be applied each' 
month 01 a calendar year to the charges lor power 
purchased under contracts between BPA and Its 
eligible customers. The amount 01 such discount fs 
based on the ratio 01 the total annual energy reo 
qulrements 01 the purchaser's electric opera lions 
during the preceding calendar year to the pur· 
chaser's depreciated Investment In electric plant In 
service (excluding generating plant) at the end 01 
such year, or the purchaser's ratio 01 residential 
consumers to the number 01 pole miles 01 dlstrlbu· 
tlon line. The calculation 01 such ratio will be made 
using the customer's entire utility system within 
the region. The discount will be granted, however, 
only when the customer can Insure that the con
sumers within the region will receive the benellts 01 
the dtscount. II the purchaser has more than 10 
resldentlat consumers per mile 01 line, no discount 
will apply. Otherwise the discount shall be: 

(1) seven percent If such ratio Is less than 15 kilo
walthours per dollar 01 net Investment or II the 
number 01 consumers per mile 01 line Is two or 
less; 

12l five percent if such rallo Is equal to or greater 
than 15 and less than 25 kllowatlhours per 
dollar of net investment, or if the number of 
consumers per mile 01 line Is four or less: 

tJ) three percent if such rallo Is equal to or greater 
than 25 and less than 35 kllowatlhours per 
dollar of net Investment. or if the number of 
consumers per mile of line Is six or tess. 

C. Exchange Adjustment: 

To the extent that the average cost 01 all exchange 
resources acquired during FY 1983 Is tess than 28.0 
mills per kllowatlhour. a rebate will be made to all 
purchasers under this rate schedule. The rebate for 
each customer will be equal to: 

where: 

28.0 - AC ( INT ) 
.045 x "' 28.0 .. x Bill x 1 + . T ' 

AC ,. Average cost In mills per kllowalthour 
(rounded 10 the nearest tenth of a mill) 01 all ex· 
change resources acquired during FY 1983 from 
the utilities listed In Table A·l 01 the August t982 
Cost 01 Service Analysis (COS A) prepared lor the 
BPA wholesale power rate IIlIng, not Including In· 
terest payments made pursuant to Section IV(E) 01 
the Average System Cost Methodology (Exhibit C 
to the ResIdential Purchase Sale Agreements); 

Bill ,. Total dollar amount charged the customer for 
service during FY 1983 under this rate schedule: 
and 

INT = The average rate 01 Interest charged BPA bY 
the U.S. Treasury during FY 1983. 

No rebate will be given for purchases under this 
rate schedule if: 

28.0 - AC .045 x - '28.0 Is less than .001. 
No surcharge will be levied If AC as dellned above 
Is greater than 28.0 mills per kllowalthour. Payment 
01 the rebate will be made as soon alter October I. 
1983, as the necessary calculations can be made, 
The rebate shall be subjeet to adjustment upward 
or downward alter October I, t984, If the Joint 
State Board, the FERC, a reviewing court, or BPA 
makes any adjustment prior to October 1, 1984, 
whIch changes AC as defined above from that used 
InItially to calculate the rebate. No adjustment In 
the rebate amount will be made lor any such ad
justments occurring alter October t, t984. 

SECTION 8. Unauthorized Increase: 

That portion 01: 

., any 5O·mlnute clock·hour integrated demand or 
scheduled demand (the total amount 01 power 
scheduled to the purchaser from BPA) that cannot 
be assigned to a class of power which BPA delivers 
on such hour pursuant to contracts between BPA 
an� the purchaser, or to a type 01 power which the 
purchaser acquires Irom sources other than BPA 
whtch BPA delivers during such hour; or 

b. the total 01 a purchaser's 6O-mlnute clock·hour In· 
tegrated or scheduled demands during a billing 
month which cannot be assigned to a class 01 
power which BPA delivers during such month pur· 
suant to contracts between BPA and the purchaser, 
or to a type 01 power which the purchaser acquires 
Irom sources other than BPA which BPA delivers 
during such month, may be considered an 
unauthorized Increase. 

Each 6O-mlnule clock·hour Integrated or scheduled de· 
mand shall be considered separately In determining 
the amount which may be considered an unauthorized 
Increase pursuant to subsection 8a and the total 01 
such amounts whIch are In lact consIdered unautho
rIzed Increases shall be excluded Irom the total 01 the 
Integrated or scheduled demands lor such month In 
determInIng the amount whIch may .be consIdered an 
unauthorIzed Increase under subsection 8b. 

The charge lor an unauthorIzed Increase shall be 83 
mills per kllowalthour. 

SECTION 7. Relource COil ContributIon: 

3 

The approximate cost contribution 01 different 
resource categories to the PF·2 rate Is 94.4 percent 
FBS; 5.8 percent Exchange. 

The lorecltsted average cost 01 resources available to 
the Administrator under average water condllions Is 
18.8 mills per kllowalthour. 

The lorecasted cost 01 resources to meet toad growth 
Is 28.0 mills per kllowalthour alter displacement by 
BPA's available secondary energy. 

SECTION 8. O.nerll Proyllions: 

Sales 01 power under this schedule shall be 8ubject to 
the General Rate Schedule Provisions and the lollow· 
Ing Acts, as amended: the Bonneville Project Act, the 
Regional Prelerence Act (Pub. L 88-552), the Federal 
Columbia River Transmission System Act, and the 
Pacllic Northwest ElectrIc Power Planning and C0n
servation Act. 



SCHEDULE Ip·2 (MP·2) 

I N DUSTRIAL FIRM POWER RATE 

SECTION 1.  Availability: 

This schedule Is available to existing dlrecl·servlce In 
dust rial customers for the contract purchase of In· 
duslrial firm power on an operating demand basis and 
for auxiliary power requested by the purchaser and 
made available as an auxiliary demand by BPA on an 
inlermittent basis. This schedule Is also available to 
existing direct·servlce industrial customers for the pur· 
chase of modified firm power on a contract demand 
basis for direct consumption by any existing direct· 
service industrial customer with a Modified Firm 
power sales contract: provided that In the event such a 
customer receives service under his Modified Firm 
power sales contract. no value of reserves adjustment 
will be made. This rate schedule supersedes 
Schedules IP·l and MP·l which went Into effect on an 
interim basis on July 1. 1981 

SECTION 2. Rate: 

For periods when the purchaser has not requesled ser· 
vice 10 Ihe firsl Quartile with surplus Firm Energy Load 
Carrying Capability IFELCC). the following rate 
applies 

e. Demand Charge: 
( 1 1  for the billing months December through May. 

Monday through Saturday. 7 a.m. through 10 
p.m.: $4.21 per kilowatt 01 billing demand: 

(21 for the billing months June through November. 
Monday through Saturday, 7 a.m. through 10 
p.m.: S 1 .91 per kilowatt of billing demand; 

(3) all other hours: No demand charge. 
b. Energy Charge: 

( 1 )  for the billing monlhs September through 
March: 24.8 mills per kllowatthour of billing 
energy; 

(2) for Ihe billing months April Ihrough August: 
22.8 mills per kllowatthour of billing energy. 

For periods when the purchaser has requesled service 
10 Ihe first quartile with surplus FELCC, the following 
rale applies: 
c. Demand Charge: 

( 1 )  for the billing months December Ihrough May, 
Monday Ihrough Salurday, 7 a.m. Ihrough 10 
p.m.: S4.21 per kilowatt of billing demand; 

(2) for Ihe billing monlhs June Ihrough November, 
·Monday Ihrough Salurday, 7 a.m. Ihrough 10  

p.m.: $ 1 .91 per kilowall of billing demand: 
(31 all olher hours: No demand charge. 

d. Energy Charga: 
( 1 1  for Ihe billing monlhs Seplember Ihrough 

March: 27.8 mills per kllowatthour of billing 
energy: . 

(21 lor the billing monlhs April Ihrough Augusl: 
25.6 mills per kilowalthour 01 billing energy 

SECTION 3. Billing Factors: 

The faclors 10 be used In delermining Ihe billing lor 
power purchased under Ihis rale schedule are as 
lollows: 

•. operating demand: 
b. curl ailed demand. 
c. restricled demand: 
d. auxiliary demand: 
I. measured energy. 

SECTION 4. Determination of BIlling Demand 
and Billing Energy: 

The billing demand for induslrial IIrm power will be Ihe 
lowesl of Ihe respective operaling demand. curlailed 
demand, or restricled demand aller such demand is 
adjusled lor power faclor The billing demand lor aux· 
iliary power requesled by Ihe purchaser and made 
available by BPA will be Ihe demand for auxiliary 
power as adjusled for power faclor. During any billing 
monlh in which Ihere is more Ihan one demand for in· 
duslrlal lirm power or auxiliary power, Ihe biillng de· 
mand for Ihe monlh will be Ihe weighled average for 
Ihe billing monlh 01 Ihe billing demands. If Ihe pur· 
chaser requesls auxiliary power during Ihe billing 
monlh, Ihe billing demand for auxiliary power will be 
Ihe welghled average 01 Ihe billing demands for Ihe 
number of days during Ihe billing monlh In which Ihe 
purchaser received auxiliary power. The billing energy 
assoclaled wilh each 01 the· respective billing 
demands will be Ihe measured energy dlslrlbuled 
among Ihe respective billing demands lor each period 
such billing demand Is applicable during Ihe billing 
monlh. 

SECTION 5. Adjustments: 

•. Velue 01 Reserve.: 

A monlhly billing credit for the value of Ihe 
reserves provided by purchasers 01 Induslrlal firm 
power shall be: 

II) S I .31  per kilowatt 01 billing demand; 
(2) 0 4  mills per kilowatthour of billing energy. 

The adjuslmenl shall be applied 10 Ihe same billing 
laclors which are used 10 delermine Ihe billing lor 
power purchased under Ihis rale schedule. The 
value 01 reserves adjuslmenl is nol applicable 10 
cuslomers purchasing modified firm power. 

b. Power Faclor: 

The adjuslmenl lor power lactor. when specilled In 
Ihis rale schedule or In Ihe power sales conlracl, 
may be made by increasing Ihe billing demand lor 
Ihe monlh by 1 percenl lor each I percenl or major 
Iractlon Ihereol by which Ihe average lagging 
power lac lor or average leading power lac lor at 
which energy is supplied during such monlh Is less 
than 95 percent. Such average power lactor Is 10 be 
compuled 10 Ihe nearesl whole percenl Irom Ihtl 
formula given in Section 9 . 1  of Ihe General Rale 
Schedule Provisions. 

The adjuslmenl lor power laclor may be waived In 
whole or in part by BPA. Unless specifically olher· 
wise agreed. BPA may, i f  necessary 10 malnlaln ac· 
ceplable operating conditions on Ihe Federal 
syslem. reslricl deliveries 01 power 10 a purchaser 
al a poinl of delivery or lor a syslem al any lime Ihal 
Ihe average power faclor lor all classes or power 
delivered 10 a purchaser al such polnl 01 delivery or 
lor such s�'slem Is below 75 percenl lagging or 75 
percenl leading. 

c. Exchange AdJustmenl: 
To Ihe exlenl lhal lhe average cosl 01 all exchange 
resources acquired during FY 1983 Is less Ihan 28.0 
mills per kilowatt hour, a rebale will be made 10 all 
purchasers under Ihls rale schedule. The rebale lor 
each cuslomer will be equal 10: 

where: 

28.0 - AC l iNT ) .920 x --
28.0 

x Bill x \ 1 + ·2 ; 

AC '" Average cost In mills per kilowatt hour 
(rounded 10 Ihe nearesl lenlh 01 a mill) 01 all ex· 
change resources acquired during FY 1983 from 
Ihe ulilitfes listed in Table A· l of Ihe Augusl 1982 
COSA prepared (or Ihe BPA wholesale power rale 
IIIlng, nol including inleresl paymenls made put· 
suanl to Section IV(E) ol lhe Average System Cost 
Melhodology (Exhibit C to Ihe Residentlai Pur· 
chase Sale Agreemenls); 
Bill '" Total dollar amount charged the customer lor 
service during FY 1 983 under this rate schedule; 
and 
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INT ", The average rate 01 Interest charged BPA by 
the U.S. Treasury during FY 1983. 

No rebate will be given lor purchases under this 
rate schedule II: 

28.0 - AC .920 x -- 28.0· · Is less than .001. 

No surcharge will be levied II AC as defined above 
Is greater than 28.0 mills per kllowaUhour. Payment 
of Ihe rebate will be made as soon alter October t, 
1983, as the necessary calculations can be made. 
The rebate shall be subject to adJuslment upward 
or downward alter October " 1984, " the Joint 
State Board. the FERC, a reviewing court. or BPA 
makes any adjustment prior to October " 1984, 
which changes AC as defined above from that used 
Initially to calculate the rebate. No adjustment In 
Ihe rebate amount will be made for any such ad· 
justments made alter October " 1984. 

SECTION 8. Unauthorized Increase: 

The amount by which any 6O-mlnute clock·hour In· 
tegrated demand exceeds the sum 01: 

a. the billing demand during that hour before adjust· 
ment for power laclor: and 

b. any applicable scheduled demands which the pur· 
chaser acquires Ihrough other contracts for such 
hour will be assessed a charge of 83 mills per 
kllowaUhour. 

SECTION 1. Resource Cost Contribution: 

The approximate cost contribution of different 
resource categories 10 Ihe IP·2 rale Is 1 .0 percent FBS 
and 99.0 percenl Exchange. 

The forecasled average cost of resources available 10 
the Admlnlstralor under average water conditions Is 
18.8 mills per kllowatthour. 

The forecasted cosl of resources 10 meel load growlh 
Is 28.0 mills per kilowatt hour alter dlsplacemenl by 
BPA·s available secondary energy. 

SECTION 8. Oeneral Provisions: 

Sales 01 power under this schedule shall be subjecl lo 
Ihe General Rale Schedule Provisions and the follow· 
Ing Acls, as amended: Ihe Bonneville Projecl Act, the 
Regional Preference Acl (Pub. L. 88·552), the Federaf 
Columbia River Transmission System Act, and the 
Pacific Northwest Electric Power Planning and Con· 
servatlon Act. 



SCHEDULE SI·2 

SPECIAL I NDUSTR IAL POWER RATE 

SECTION 1. A,allablllty: 

This schedule Is available lor the Hanna Nlcket 
Smelting Company's contract purchase 01 a speclat 
class 0' Industrial power on an operallng demand 
basis and lor auxiliary power requested by the pur· 
chaser and made available as an auxiliary demand 
�y BPA on an Intermillent basis. This rate schedule 
Is made available pursuant to sec lion 7(d)(2) 01 the 
Pacific Northwest Electric Power Planrilng and Con· 
servatlon Act (Regional Act). 

SECTION 2. Rate: 

a. Demlnd Charge: 

(1)  for the billing months December through May, 
Monday 1hrough Saturday, 7 a.m. through 10 
p.m.: S4.21 per kilowatt 0' billing demand; 

(2) lor the bil l ing months June through 
November, Monday through Saturday, 7 a.m. 
through 10 p.m.: SI .91 per kilowatt 01 billing 
demand; 

(3) all other hours: No demand charge. 

b. Energy Charge: 

(1) lor the billing months September through 
March: 12.4 mills per kllowatthour 01 billing 
energy; 

(2) lor the billing months April through August: 
1 1 .8 mills per kilowatt hour 01 billing energy. 

SECTION 3. BIlling Factors: 

The lac tors to be used In determining the billing lor 
power purchased under this rate schedute ere IS 
lollows: 

•• operallng demand; 
b. curtailed demand; 
c. restricted demand; 
d. auxllliry demand; 
t. measured energy. 

SECTION 4. Determination of Billing Demand 
end Billing Energy: 

The billing demand lor this special class 01 Industrlat 
'power will be the 10wIISt 01 the respecllve operiling 
demlnd, curtilled demlnd, or restricted demand liter 
such demand Is Idjusted lor power lactor. The billing 
demlnd lor euxliliry power requested by the pur· 
chaser Ind made Ivallable by SPA will be the demlnd 
f� luxllliry power as edjusted lor power lector. Our· 
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Ing any billing month In which there Is more than one 
demand 'or Industrial IIrm power or auxiliary power, 
the billing demand lor the month will be the weighted 
average lor the billing month 01 the billing demands. II 
the purchaser requests auxiliary power during the bill· 
Ing month, the billing demand 'or auxiliary power will 
be the weighted average 01 the billing demands 'or the 
number 01 days during the billing month In which the 
purchaser received auxiliary power. The billing energy 
associated with each 01 the respective billing 
demands will be the measured energy distributed 
among the respecllve billing demands 'or each period 
such billing demand Is applicable during Ihe billing 
month. 

SECTION 5. AdJustmenta: 

I. Vllue 01 Resen .. : 
An adjustment lor the value 01 t

'
he reserves pro

vided by purchasers 01 this special class 01 In· 
dustrlal power shall be: 

(1) SI .31 per kilowatt 01 billing demand; 
(2) 0.4 mills per kilowatt hour 0' billing energy. 

The adjustment shall be applied to the same billing 
lactors which are used to determine the billing lor 
power purchased under this rate schedule. 

b. Power F Ictor. 

The Idjustment lor power lac tor. when specllied In 
this rate schedule or In the power sales contract, 
may be made by Increasing the billing demand lor 
the month by 1 percent 'or each 1 percent or major 
lracllon thereol by which the average lagging ' 
power lactor or average leading power lactor It 
which energy Is supplied during such month Is less 
thin 75 percent. Such average power lactor ts to be 
computed to the nearest whole percent Irom the 
lormula given In Sec lion 9.1 01 the General Rite 
Schedule Provisions. 

The adjustment lor power lactor may be waived In 
whole or In part by BPA. Unless specifically other· 
wise agreed, BPA may, II necessary to maintain IC' 
ceptable operallng conditions on the Federal 
system, restrict deliveries 01 power to a purchaser 
It a point 01 delivery or lor a system It Iny lime that 
the average power lactor lor all classes or power 
delivered to a purchaser It such potnt 01 delivery or 
lor such system Is below 75 percent lagging or 
75 percent leading. 

SECTION 6. Unauthorized IncrelSe: 

The amount by which any SO·minute clock·hour In· 
tegrated demand exceeds Ihe sum 0': 
•. the billing demand during that hour be'ore adjust· 

ment 'or power 'actor: and 

b. any applicable scheduled demands which the pur· 
chaser acquires through other contracts 'or such 
hour will be assessed a charge 0' 83 mills per 
kllowallhour. 

SECTION 7. Resource Cost Contribution: 

The S'·2 rate Is not based on the cost 0' resources. 

The 'orecasted average cost 0' resources available to 
the Administrator under average water condilions Is 
16.6 mills per kllowallhour. 

The forecasted cost 0' resources to meet load growth 
Is 28.0 mills per kllowallhour aller displacement by 
BPA's available secondary energy. 

SECTION 8. Generel Provisions: 

Sales 0' power under this schedule shall be subject to 
the General Rale Schedule Provisions and the 'ollow· 
Ing Acts, as amended: the Bonneville Project Act, the 
Regional Pre'erence Act (Pub. L 88·552). the Federal 
Columbia River Transmission System Act. and the 
Pacific Northwest Electric Power Planning and Con-
servallon Act. 

. 



SCHEDULE CF·2 

FIRM CAPACITY RATE 

SECTION 1. Avallablilly: 

Thil lchedule Is available for the contract purchase 01 
IIrm capacity without energy on a contract demand 
basis lor supply during a contract year of 12 months or 
during a contract season 01 5 monthl, June 1 through 
October 31. This schedule supersedes Schedule CF·l 
which went Into effect on an Interim basis on July 1, 
1981. 

SECTION 2. Rale: 

•• Contr.ct Y •• r Service: 

$36.72 per kllowalt per year 01 contract demand, 
billed monthly at the rate 01 $3.08 per kllowalt of 
contract demand. 

b. Contr.ct Se •• on Service: 

$13.30 per kllowalt per season of contract demand, 
billed monthly during the contract season at the 
rate of $2.66 per kllowalt of contract demand. 

c. The capacity rate specilled In subsecllons 2a and 
2b above shall be Increased by $.024 per kllowalt· 
month of billing demand per hour that the pur· 
chaser's monthly demand durallon exceeds nine (9) 
hours. The purchaser's demand durallon for the 
month shall be determined by dividing the kllowalt· 
hours supplied under this rate schedule to a pur· 
chaser on the day 01 maximum kllowalthour use 
between the hours 01 7 a.m. and 10 p.m., excluding 
Sundays, by the purchaser's contract demand lor 
such month. During periods when BPA does not re
quire the delivery 01 peaking replacement energy by 
the purchaser, the addilional charge described 
above will not be applied. 

SECTION 3. Billing Faclors: 

The billing demand will be the contract demand. 

SECTION 4. Special Provision: 

Contracts lor the purchase of IIrm capacity under this 
schedule will Include provisions for replacement by 
the purchaser of energy accompanying the delivery 01 
such capacity. 
SECTION 5. Exchange AdJualment 

To the extent that the average cost of all exchange 
resources acquired during FY 1983 Is less than 2B.0 
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mills per kllowalthour, a rebate wilt be made to all pur· 
chasers under this rate schedule. The rebate lor an· 
nual capacity customers will be equal to: 

.053 x 2B.O -.!-S!. x Bill x (. 1 + INT) 
2B.0 2 ; 

For seasonal capacity customers the rebate will be: 

.012 x 2B.0 -�Q x Bill x ( 1 + �'!!.). 2B.0 2 , 

where: 

AC = Average cost In mills per kllowalthour (rounded 
to the nearest tenth 01 a mill) of all exchange 
resources acquired during FY 1983 lrom the ulilities 
listed In Table A·l of the August 1982 COSA prepared 
for the BPA wholesale power rate filing, not Including 
Interest payments made pursuanl to Section IV(E) of 
the Average System Cost Methodology (Exhibit C to 
the Resldenllal Purchase Sale Agreements); 
Bill = Total dollar amount charged the customer for 
service during FY 1983 under this rate schedule; and 

INT = The average rate 01 Interest charged BPA by the 
U.S. Treasury during FY 1983. 

No rebate will be given for annual capacity customers 
under this rate schedule If: 

2B.0 - AC 
.053 x --

2B.O Is less than .001. 

No rebate will be given lor seasonal capacHy 
customers under this rate schedule If: 

2B.0 - AC .012 x � Is less than .001. 

No surcharge will be levied If AC as dellned abqve II 
greater than 2B.0 mills per kllowallhour. Payment of 
the rebate will be made as soon alter October 1 ,  1983, 
as the necessary calculallons can be made. The 
rebate shall be subject to adjustment upward or 
downward alter October I, 1984, II the Joint State 
Board, the FERC, a reviewing court, or BPA makes any 
adjustment prior to October 1 ,  1984, which changes 
AC as dellned above Irom that used Inilially to 
calculate the rebate. No adjustment In the rebate 
amount will be made for any such adjustments made 
alter October I, 1984. 

SECTION 8. Relource Cos I Conlrlbullon: 

The approxlmale cost contrlbullon 01 dillereni 
resource calegorles to the CF·2 rate Is 92.7 percent 
FBS and 7.3 percent Exchange for annual service, and 
100 percent FBS for seasonal service. 

The lorecasted average cost of resources available to 
the Administrator under average waler conditions Is 
lB.6 mills per kllowalthour. 

The forecasted cost of resources to meet load growth 
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Is 28.0 mills per kllowalthour alter displacement by 
BPA's available secondary energy. 

SECTION 7. Oeneral Provisions: 

Sales of power under this schedule shall be subject to 
the General Rate Schedule Provisions and the follow· 
Ing Acts, as amended: the Bonneville Project Act, the 
Regional Preference Act (Pub. L. 88-552), the Federal 
Columbia River Transmission System Act, and the 
Pacific Northwest Electric Power Planning and Con
servallon Act. 



SCHEDULE CE·2 

EMERGENCY CAPACITY RATE 

SECTION 1. Availability: 

This schedule Is available for purchase of emergency 
capacity requested by a purchaser when BPA deter· 
mines that an emergency condition exists on the pur· 
chaser's system and It has capacity available for such 
purpose. This schedule supersedes Schedule CE·l 
which went Into effect on an Interim basis on 
July 1 , 1981 .  

SECTION 2. Rate: 

SO.81 per kilowatt of demand per calendar week or por. 
tion thereof. For deliveries over the Pacific Northwest· 
Pacific Southwest Intertle, made available for the ac· 
count of a purchaser at the Oregon·Californla Of' the 
Or�gon.Nevada border, the chargl\ wilt be Increased by 
SO.19 per kilowatt per week. Bills will be rendered 
monthly. 

SECTION 3. Billing Factors: 

The billing demand will be the maximum amount re
quested by the purchaser and made available by BPA 
during a calendar week, provided that If BPA Is unable 
to meet subsequent requests by a purchaser fOf' 
delivery at the demand previously established during 
such week, such billing demand fOf' such week shall 
be the lower demand which BPA Is able to supply. 
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SECTION 4. Special Provision: 

Energy delivered with such capacity shall be returned 
to BPA within 7 days of the date of delivery at times 
and rates of delivery agreed to by the purchaser and 
BPA prior to delivery. BPA may agree to accept delay 
of return energy beyond 7 days If It so agrees prior to 
the delivery of capacity. 

SECTION 5. Resource Cosl Contrlbullon: 

The approximate cost conlrlbution of different 
resource categories to the CE·2 rate Is 92.7 percent 
FBS; 7.3 percent Exchange. 

The forecasted average cost of resources available to 
the Administrator under average water conditions Is 
18.8 mills per kilowatt hour. 

The forecasted cost of resources to meet load growth 
Is 28.0 mills per kllowatthour after displacement by 
BPA's available secondary energy. 

SECTION 8. General Provisions: 

Sales of power under this schedule shall be subject to 
the General Rate Schedule Provisions and the follow· 
Ing Acts, as amended: the Bonneville Prolect Act, the 
Regional Preference Act (Pub. L 88-552), the Federal 
Columbia River Transmission System Act, and the 
Pacific NOf"1hwest Electric Power Planning and c0n
servation Act. 

SCHEDULE FE·2 

FIRM EN ERGY RATE 

SECTION 1. Availability: 

This schedule Is available 10 purchasers with con· 
Iracls In ellecl prior to October I, 1982, which refer to 
this rate schedule or Its predecessor. for purchase of 
firm energy, to be delivered lor the uses, In the 
amounts, and during the period or periods specified In 
such contract. This schedule supersedes Schedule 
FE·' which went Into effect on an Interim basis on 
July 1. 1981. 
SECTION 2. Rate: 

18.4 mills per kllowallhour of billing energy. 

S�CTION 3, Billing Factors: 

The contract energy is the billing factor. 

SECTION 4. Determlnallon 01 Billing Energy: 

The billing energy shall be determined as provided In 
the purchaser's power sales contract. 

SECTION 5. Delivery: 

Delivery of energy under this rate scheduie Is assured 
during the contract period. However. BPA may Inter· 
rupt the delivery of firm energy hereunder. in whole or 
In part. at any time that BPA determines that BPA Is 
unabte because of system operating conditions. in· 
ctuding lack of generation or transmission capacity, to 
effect such delivery. 

SECTION 8. Power Factor AdJustment: 

The adlustment for power factor, when specified In 
this rate schedule or In the power sales contract, may 
be made by Increasing the contract energy delivered 
fOf' each month by 1 percent fOf' each ' percent Of' mao 
Iar fraction thereof by which Ihe average lagging 
power factOf', Of' average leading power factOf', al 
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which energy Is supplied during such monlh is less 
than 95 percent. Such average power factor is to be 
computed 10 Ihe nearest whole percent from the for· 
mula given In Section 9. I 01 the General Rate Schedule 
Provisions. 

The adlustment for power factor may be waived In 
whole or in part by BPA. Unless specifically otherwise 
agreed, BPA may, I f  necessary 10 maintain acceplable 
operating conditions on the Federal system, restrict 
deliveries of power to Ihe purchaser at a point of 
delivery or for a syslem al any time thai the average 
power lac tor for all classes of power delivered to a pur· 
chaser at such poinl of delivery or for such syslem Is 
below 75 percent lagging or 75 percenl leading. 

SECTION 7. Resource Cost Contribution: 

The approximate cost contribution of different re· 
source calegorles to the FE·2 rate Is 94.4 percent FBS; 
5.8 percent Exchange. 

The forecasted average cost of resources available to 
the Administrator under average water conditions Is 
18.8 mills per kllowalthour. 

The forecasted cost of resources to meet load growth 
Is 28.0 mills per kilowatt hour after displacement by 
BPA's available secondary energy. 

SECTION 8. General Provisions: 

Sales of power under this schedule shall be sublect to 
the Gelleral Rate Schedule Provisions and the follow· 
Ing Acts, 8S amended: the Bonneville Prolect Act, the 
Regional Preference Act (Pub. L 88-552), the Federal 
Columbia River Transmission System Act, and the 
Pacific Northwest Electric Power Planning and Coo
servation Act. 



SCHEDULE NR·2 

N EW R ESOURCE FIRM POWER RATE 

SECTION 1. Availability: 

This scheduie is available lor the conlract purchase 01 
firm power lor resale or lor direct can sump lion by in
vestor owned utilities in the Pacific Northwest under 
net requirement contracts and by any public body, 
cooperative. or Federal agency to Ihe extent needed to 
serve any increase in energy can sump lion 01 a load as 
defined in Sec lion 3(13) 01 the Pacific Northwest Elec· 
tric Power Planning and Conservalion Act (Regional 
Act) as Interpreted In Nolice 01 Final Aclion (46 F.A. 
44353)(Seplember 3, 1981). This schedule supersedes 
Schedule NR·l which went Into ellect on an Interim 
basis on July 1, 1981. 

SECTION 2. Rate: 

a. Demand Charge: 

( 1 )  lor the billing monlhs December through May, 
Monday through Saturday, 7 a.m. through 10 p.m.: S4.21 per kilowatt 01 billing demand; 

(2) lor the billing monlhs June through November, 
Monday through Saturday, 7 a.m. through 10 p.m.: S I .91 per kilowatt 01 billing demand; 

(3) all other hours: No demand charge. 

b. Energy Charge: 

(1)  lor Ihe billing months September Ihrough 
March: 26.7 mills per kllowatthour 

(2) lor Ihe billing months April through August: 
24.5 mills per kllowatthour 

SECTION 3. Billing Factors: 

The lac tors to be used in determining the billing lor 
power purchased under Ihis rate schedule and the pur
chasers to whom the lac tors apply are detailed In 
parts 3a, 3b, and .3c 01 this section. 

a. Purchasers taking power under this rate who are 
not covered by sub sec lions 3b, or 3c 01 this 
schedule shall be billed on the lollowing lac tors: 

( 1 )  the contract demand as specified In Ihe 
conlract; 

(2) the measured demand lor the billing month ad
justed lor power lac lor; 

(3) tho measured energy lor the billing month. 

b. Purchasers deSignated by BPA to purchase on a 
computed requirements basis shall be billed in ac· 
cordance with the provisions 01 this subseclion. A 
purchaser will be so designaled If It has one or 
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more potential abilities as described In paragraphs 
(i) and (II) below. unless its power ' sales conlract 
was execuled aller December 5. 1980, and provides 
otherwise: 

(i) such purchaser has generalion 01 Its own 
which can be sold in such a way as to increase 
BPA's obllgalion 10 deliver firm power to Ihat 
purchaser because 01 such sale; or 

(II) such purchaser has the ability to redistribule 
genera lion Irom Us resources over lime and in 
such a manner as to cause losses 01 power or 
revenue on Ihe Federal system. 

When a purchaser operales Iwo or more separale 
systems, only those syslems designated by BPA 
will be covered by Ihis subseclion. 

Billing lactors lor deSignated compuled demand 
cuslomers will be: 
( 1 )  the peak computed demand lor the billing 

month; 
(2) the average energy com puled demand lor the 

billing month; 
(3) the lesser 01 Ihe peak computed demand lor 

the month or 60 percenl 01 the highest peak 
computed demand during the previous 1 1  bill
ing months; 

(4) the measured demand lor the billing month ad
jusled lor power lac lor; 

(5) the measured energy lor the billing month; 
(6) the contract demand as specified in an agree

ment between a purchaser and BPA lor a 
specified period 01 lime. 

c. Purchasers contractually limited to an allocalion 01 
capacity andlor energy as determined by BPA pur
suant to the lerms 01 a purchaser's power sales 
contract shall be billed on the lollowing lactors: 

(1) the allocated demand lor the billing month, as 
specified in the contract; 

(2) the measured demand lor the billing month ad
justed lor power lactor; 

(3) the allocated energy lor the billing month, a. 
specified in the contract; 

(4) the measured energy lor Ihe billing monlh. 

SECTION 4. Determination 01 BIlling Demand 
and BIlling Energy: 

a. For a purchaser governed by subsection 3a: 

( I I  the billing demand for the month shall be lac
tor 3a(1) or 3a(2). as specified in the 
purchaser's power sales conlract. except that 
a l  such lime as BPA determines Ihat the 
IimUalion in section 3c is necessary, the billing 
demand lor the month shall be lac tor 3c(2), 
provided, however, that billing demand lactor 
3c(2). belore adjustment lor power lactor, shall 
nol exceed lac tor 3c( I): 

(2) the billing energy lor the month shall be lactor 
3a(3) except that al such time as BPA deter
mines Ihat the IimUation in section 3c Is 
necessary, the billing energy shall be factor 
3C(4). provided, however. that factor 3c(4) shall 
nol exceed faclor 3C(3). 

b. For a purchaser governed by subsection 3b: 
(1) the billing demand for lhe monlh shall be 3b(6) 

If applicable. Olherwise, U shall be the larger 
01 factors 3b(3) and 3b(4). Factor 3b(4). belore 
adjustment lor power factor. shall not exceed 
the largest of faclors 3b(1). 3b(2), or 3b(6) If ap
plicabie, except that at such time as BPA 
determines that the limitation in section 3c is 
necessary, the billing demand for the month 
shall be lac tor 3c(2), provided, however, that 
billing demand factor 3c(2), before adjustment 
lor power factor, shall nol exceed factor 3c(1); 

(2) the billing �I)ergy for the month shall be lactor 
3b(5) excepl that at such time as BPA deter
mines that the limitation in section 3c Is 
necessary, the billing energy shall be factor 
3c(4), provided, however, that factor 3c(4) shall 
not exceed factor 3C(3). Factor 3b(5) shall not 
exceed lac tor 3b(2) times the number 01 hours 
during such month. 

SECTION 5. AdJuslments: 

.. Power Factor: 

The adjustment lor power factor, when specified In 
this rate schedule or In the power sales contract, 
may be made by Increasing the measured demand 
lor each month by 1 percent lor each 1 percent or 
major Iraction thereol by which the average lagging 
power lac tor or average leading power lac tor at 
which energy Is supplied during such month Is less 
than 95 percent. Such average power factor fs to be 
computed to the nearest whole percent Irom the 
lormula given In Section 9.1 01 Ihe Generaf Rate 
Schedule Provisfons. 

The adjustment lor power factor may be waived in 
whoie or In part by BPA. Unless specifically other
wise agreed, BPA may, If necessary 10 maintain ac
ceptable operating conditions on Ihe Federal 
system, restrict deliveries of power to a purchaser 
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at a point of delivery or for a syslem at any time that 
the average power factor for all classes of power 
delivered to a purchaser at such point of delivery or 
for such system is below 75 percent lagging or 15 
percent leading. 

b. Exchange AdjultlMnt: 

To the extent that the average cost of all exchange 
resources acquired during FY 1983 is less than 28.0 
mills per kilowatt hour, a rebate will be made to all 
purchasers under this rate schedule. The rebate for 
each customer will be equal to: 

.882 x ��'�B�0�9 )( Bill x ( 1 + 
i�T); 

where: 
AC = Average cost in mills per kllowatthour 
(rounded to the nearest lenth of 'a mill) of all ex· 
change resources acquired during FY 1983 from 
the utilities listed In Table A·l of the August 1982 
COSA prepared for the BPA wholesale power rate 
filing, not Including interest payments made pur· 
suant to Section IV(E) of lhe Average System Cost 
Methodology (Exhibit C to the Residential Pur
chase Sale Agreements); 

Bill = Total dollar amount charged the customer for 
service during FY 1983 under this rate schedule; and 

INT = The average rate of Interest charged BPA by 
the U.S. Treasury during FY 1983. 
No rebate will be given for purchases under this 
rate schedule If:  

2B.O - AC .882 x � Is less than .001. 

No surcharge wil l  be levied If AC as defined above 
is greater than 28.0 mills per kllowatthour. Payment 
of the rebate will be made as soon after October I, 
1983, as the necessary calculations can be made. 
The rebate shall be subject to adjustment upward 
or downward after October 1, 1984, If the Joint 
State Board, the FERC, a reviewing court, or BPA 
makes any adjustment prior to October 1, 1984, 
which changes AC as defined above from that used 
Initially to calculate the rebate. No adjustment In 
the rebate amount will be made for any such ad
justments made after October 1, 1984. 

SECTION 8. Unauthorized Increa .. : 

That portion 01: 

a. any 6O-mlnute clock-hour Integrated demand or 
scheduled demand (the total amount of power 
scheduled to the purchaser from BPA) that cannot 
be assigned to a ctass of power which BPA deliver. 
on such hour pursuant to contracts between BPA 



and the purchaser. or to a type 01 power which the 
purchaser acquires Irom sources other than BPA 
which BPA delivers during such hour: or 

b. the total 01 a purchaser's SO·mlnute clock· hour In· 
tegrated or scheduled demands during a billing 
month which cannot be assigned to a class of 
power which BPA delivers during such month pur· 
suant to contracts between BPA and the purchaser. 
or to a type of power which the purchaser acquires 
1rom sources other than BPA which BPA delivers 
during such month. may be considered an unautho· 
rlzed Increase. 

Each SO·mlnute clock·hour Integrated or scheduled de
mand shall be considered separately In determining 
the amount which may be considered an unauthorized 
Increase pursuant to subsectlon 6a and the total of 
such amounts which are In lact considered unautho
rized Increases shall be excluded Irom the total 01 the 
lntegrated or scheduled demands for such month In 
determining the amount which may be considered an 
unauthorized Increase under subsection 6b. 

The charge for an unauthorized Increase shall be 83 
mills per kllowatthour. 
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SECTION 7. Resource Cost Contribution: 

The approximate cost contribution 01 d
'
lfIerent 

resource categories 10 the NR-2 rale Is 100 percent 
Exchange. 

The forecasted average cost of resources available to 
the Administrator under average water conditions Is 
16.6 mills per kllowatthour. 

The lorecasted cost 01 resources 10 meet load growth 
Is 28.0 mills per kilowatt hour alter displacement by 
BPA's available secondary energy. 

SECTION 8. General Provisions: 

Sales 01 power under this schedule shall be subject to 
the General Rate Schedule Provisions and the lollow· 
Ing Acts, as amended: the Bonneville ProJeci Act, the 
Regional Prelerence Act (Pub. L. 88·552), the Federal 
Columbia River Transmission System Act. and the 
Pacific Northwest Electric Power Planning and Con· 
servatlon Act. 

SCHEDULE SP·1 

SURPLUS FIRM POWER RATE 

SECTION 1. Availability: 

This schedule Is available lor the conlracl purchase 01 
surplus firm power both Inside and oulslde the Pacific 
Northwesl. as welf as outside the United States, lor 
resale or lor direct consumption by purchasers other 
than dlrect·service Industrial purchasers who pur· 
chase power under rate schedule IP·2 (MP·2). 

SECTION 2. Rate: 
., For service with exchange resources, Centralia. 

Weyerhaeuser and Longview Fibre. Idaho Falls. 
and Felt: 

(t) Demand Charge: 

(a) lor the billing months December through 
May. Monday through Saturday, 7 a.m. 
through 10 p.m.: $4.21 per kilowatt 01 bill· 
Ing demand; 

(b) lor the billing months June through No
vember, Monday through Saturday, 7 a.m. 
Ihrough 10 p.m.: $ 1 .91 per kilowatt 01 bill. 
Ing demand: 

(c) all other hours: No demand charge. 

(2) Energy Chlrge: 

26.4 mills per kllowatthour 01 billing energy. 

b. For service with a specific discretionary resource 
or resources not Included In subsection 2a: 

(I) Demand Charge: 

(a) lor the billing months December through 
May, Monday through Saturday, 7 a.m. 
through 10 p.m.: S4.21 per kilowatt 01 bill, 
Ing demand; 

(b) lor the billing months June through No
vember, Monday through Saturday. 7 a.m. 
through 10 p.m.: $ 1 .91 per kilowatt 01 bill· 
Ing demand; 

(c) alt other hours: No demand charge. 

(2) Energy Charge: 

(a) AC - DR + Adder 
AO 

Where: AC '" Annual cost 01 resource(s) 
OR '" Annual reyenue Irom demand 
charge 
AO '" Annual output 01 resource In kll· 
owalthours 
Adder ", 6.4 mills per kilowatt hour 
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AC, AO. and OR shall be calculated on a prospective 
basis and agreed 10 by BPA and the purchaser. 

SECTION 3. Billing Factors: 

The lac tors 10 be used In determining the billing lor 
power purchased under this rale schedule are as 
lollows: 

•. the contract demand as specified In the contract; 
b. the measured demand lor the billing month ad· 

Justed lor power lac lor; 
c. the contract amount 01 energy lor the month; 
d. the measured energy lor the month. 

SECTION 4. Determination of Billing Demand 
and Billing Energy: 

The billing demand and billing energy shall be deter. 
mined as provided In a purchaser's contract. If BPA 
does not have a power sales contracl In lorce with a 
purchaser, the billing demand and billing energy shall 
be the measured demand adjusted lor power lac tor 
and measured energy. 

SECTION 5. AdJustments: 

•• Power Fector: 

The adjustment lor power lactor, when specified In 
this rate schedule or In the power sales contract, 
may be made by Increasing the measured demand 
lor each month by 1 percent lor each 1 percent or 
major Iractlon thereol by which the average lagging 
power lac tor or average leading power lactor at 
which energy Is supplied during such month Is less 
than 95 percent. Such average power lac lor Is 10 be 
computed to the nearest whole percent Irom the 
lormula given In Section 9.1 01 Ihe General Rate 
Schedule Proylslons. 

The adjustment lor power lactor may be waived In 
whole or In part by BPA. Unless specifically other· 
wise agreed, BPA may, If necessary to maintain ac· 
ceptable operating conditions on the Federal 
system, restrict deliveries 01 power to a purchaser 
at a point 01 delivery or lor a system al any time Ihal 
the average power lac tor lor all classes 01 power 
dellyered to a purchaser at such point 01 delivery or 
lor such system Is below 75 percent lagging or 75 
percent leading. 

b. iEJcchangB: 

To the extent that the average cost 01 all exchange 
resources acquired during FY 1983 Is less than 28.0 



mills per kllowallhour, a rebate will be made to all 
purchasers under this rate schedule. The rebate 'or 
each customer will be equal to: 

where: 

642 x 28.0 - AC x Bill x ( 1 + 'NT) . ao 2 ; 

AC = Average cost In mills per kllowallhour 
(rounded to the nearest tenth 0' a mill) 0' all ex· 
change resources acquired during FY 1 983 'rom 
the ulllllles listed In Table A·l 0' the August 1982 
COSA prepared 'or the BPA wholesale power rate 
IIIlng not Including Interest payments made pur· 
suant to Secllon IV(E) 0' the Average System Cost 
Methodology (Exhibit C to the Resldenllal Pur· 
chase Sale Agreements); 

Bill = Total dollar amount charged the customer 
under Sec lion 2(a) 'or service under this rate 
schedule during FY 1983; and 
INT = The average rate 0' Interest charged BPA by 
the U.S. Treasury during FY 1983. 
No rebate will be given 'or purchases under this 
rate schedule II: 

28.0 - AC .642 x � Is less than .001. 

No surcharge will be levied II AC as defined above 
Is greater than 28.0 mills per kllowatthour. Payment 
0' the rebate will be made as soon alter October 1 ,  
1983, as  the necessary calculallons can be made. 
The rebate shall be subject to adjustment upward 
or downward alter October 1, 1984, II the Joint 
State Board, the FERC, a reviewing court, or BPA 
makes any adjustment prior to October 1, 1984, 
which changes AC as defined above 'rom that used 
Inilially to calculate the rebate. No adjustment In 
the rebate amount will be made 'or any such ad· 
justments made alter October 1, 1984. 

SECTION 8. Unauthorized Incre .. e: 

That portion 0': 

I. any 6O-mlnute clock·hour Integrated demand or 
scheduled oemand (the total amount 0' power 
scheduled to the purchaser 'rom BPA) that cannot 
be assigned to a class 0' power which BPA delivers 
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on such hour pursuant to contracts bel ween BPA 
and the purchaser, or to a type 0' power .which the 
purchaser acquires 'rom sources other than BPA 
which BPA delivers during such hour; or 

b. the total 0' a purchaser's 6O·mlnute clock·hour In· 
tegrated or scheduled demands during a billing 
month which cannot be assigned to a class 0' 
power which BPA delivers during such month pur· 
suant to contracts between BPA and the purchaser, 
or to a type 0' power which the purchaser acquires 
'rom sources other than BPA which BPA delivers 
during such month, may be considered an 
unauthorized Increase. 

Each 6O-mlnute clock·hour Integrated or scheduled de
mand shall be considered separately In determining 
the amount which may be considered an unauthorized 
Increase pursuant to subsecllon 6a and the total 0' 
such amounts which are In 'act considered unautho
rized Increases shall be excluded 'rom the total 0' the 
Integrated or scheduled demands lor such month In 
determining the amount which may be considered an 
unauthorized Increase under subsecllon 6b. 
The charge 'or an unauthorized Increase shall be 83 
mills per kllowatthour. 
SECTION 7. Resource Cost Contribution: 

The approximate cost contrlbullon 0' dillerent 
resource categories to the SP·l rate Is 12.6 percent Ex· 
change and 27.4 percent New Resources. 

The 'orecasted average cost 0' resources available to 
the Administrator under average water condilions " 
16.6 mills per kllowatthour. 
The 'orecasted cost 0' resources to meet load growth 
Is 28.0 mills per kllowatthour alter displacement by 
BPA's available nonllrm energy. 

SECTION 8. Oenerel Provisions: 

Sales 0' power under this schedule shall be subject to 
the General Rate Schedule Provisions and the 'ollow
Ing Acts, as amended: the Bonneville Project Act, the 
Reglona' Pre'erence Act (Pub. L. 88·552), the Federal 
Columbia River Transmission System Act, and the 
Pacilic Northwest Etectrlc Power Planning and Con
servallon Act. 

SCHEDULE SE·1 

SU R PLUS FIRM ENERGY RATE 

SECTION 1. Availability: 

This schedule Is available 'or the purchase 0' surplus 
firm energy for resale or lor direct consumpllon by pur· 
chasers other than dlrect·service Industrial purchasers 
who purchase power under rate schedule Ip·2 (MP·2). 1t 
Is also available lor purchase 01 surplus firm energy by 
entities outside the Untied States. 

SECTION 2. Rate: 

28.4 mills per kilowallhour 0' billing energy. 
SECTION 3. Billing Faclors: 

The 'actors to be used In determining the billing 'or 
power purchased under this rate are as 'ollows: 

I. The contract amount 0' energy 'or the month; 
b. The measured energy 'or the month. 

SECTION 4. Determination 01 Billing Energy: 

The billing energy shall be determined as provided In 
the purchaser's power sales contract. II BPA does not 
have a power sales contract In force wtlh a purchaser, 
the billing energy shall be the measured energy. 
SECTION 5. Delivery: 

Delivery 0' energy under this rate schedule Is assured 
during the contract period. However, BPA may Inter· 
rupt the delivery 01 firm energy hereunder. In whole or 
In part, at any lime that BPA determines that BPA Is 
unable to effect such delivery because 0' system 
operallng conditions, Including lack 0' genera lion or 
transmission capacity. 
SECTION 8. Adjustments: 

I. Power Flctor: 

The adjustment 'or power 'actor, when specilled In 
this rate schedule or In the power sales contract, 
may be made by Increaplng the contract energy 
delivered for each month by 1 percent 'or each 1 
percent or major 'racllon thereo' by which the 
average lagging power 'actor or average leading 
power 'actor at which energy Is supplied during 
such month Is less than 95 percent. Such average 
power 'actor Is to be computed to the nearest 
whole percent 'rom the 'ormula given In Section 9.1 
0' the General Rate Schedule Provisions. 

The adjustment 'or power 'actor may be waived In 
whole or In part by BPA. Unless speCifically other· 
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wise agreed, BPA may, II necessary t o  maintain ac· 
ceptable operallng condilions on the Federat 
system, restrict deliveries 0' power to the pur· 
chaser at a point 0' delivery or 'or a system at any 
lime that the average power 'actor 'or all classes 0' 
power delivered to a purchaser at such point 0' 
delivery or 'or such system Is below 75 percent tag· 
glng or 75 percent leading. 

b. Exchange AdJultmenl: 

To the extent that the average cost 0' all exchange 
resources acquIred during FY 1983 Is less than 28.0 
mills per kllowallhour, a rebate will be made to all 
purchasers under this rate schedute. The rebate 'or 
each customer will be equal to: 

where: 

.642 x 28'�
8
�

O
AC x Bill x ( 1 + I�T)

: 

AC = Average cost In mills per kllowallhour 
(rounded to the nearest tenth 0' a mill) 0' all ex· 
change resources acquired during FY 1983 from 
the utllilies listed In Table A·l 01 the August 1982 
COSA prepared 'or the BPA wholesale power rate 
filing, not Including Interest payments made pur· 
suant to Sec lion IV(E) 0' the Average System Cost 
Methodology (Exhibit C to the Resldenllal Pur· 
chase Sale Agreements); and 

Bill = Total dollar amount charged the customer 'or 
service during FY 1983 under this rate schedule; 
and 

. 

INT = The average rate 0' Interest charged BPA by. 
the U.S. Treasury during FY 1983. 

No rebate will be given 'or purchases under this 
rate SChedule II: 

28.0 - AC .642 x � Is less than .001. 

No surcharge will be levied II AC as defined above 
Is greater than 28.0 mills per kllowatthour. Payment 
0' the rebate will be made as soon alter October 1, 
1983, as the necessary calculallons can be made. 
The rebate shall be subject to adjustment upward 
or downward alter October 1, 1984, II the Joint 
State Board, the FERC, a reviewing court, or BPA 
makes any adjustment prior to October 1, 1984, 
which changes AC as defined above Irom that used 



initially to calculate the rebate. No adjustment In 
the rebate amount will be made lor any such ad· 
justments made alter October t, t984. 

SECTION 7. Resource Cost Contribution: 

The approxlmafe cost contribution 01 dillerent re
source categories to the SE·l rate Is 72.6 percent Ex· 
change and 27.4 percent New Resources. 

The lorecasted average cost 01 resources available to 
the Administrator under average water conditions Is 
16.6 mills per kllowatlhour. 
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The lorecasted cost 01 resources to meet load growth 
Is 2B.O mills per kllowatlhour alter displacement by 
BPA's available secondary energy. 

SECTION 8. General Provisions: 

Sales of power under this schedule shall be subject to 
the General Rate Schedule Provisions and the lollow· 
Ing Acts, as amended: the Bonneville Project Act. the 
Regional Prelerence Act (Pub. L. 88·552), the Federal 
Columbia River Transmission Syslem Act. and the 
Pacific Norlhwest Electric Power Planning and Con· 
servation Act. 

SCHEDULE N F·2 

NONFIRM EN ERGY RATE 

SECTION 1. Availability: 

This schedule Is avaltable lor the contract purchase 
of nonflrm energy both Inside and outside the 
Pacific Northwest and oUlslde the United States. 
This schedule Is also available for energy dellverad 
for emergency use under the conditions set forth In 
Section 4.1 of the General Rate Schedule Provisions. 
This schedule Is not avaltable for the purchase of 
energy which BPA has a firm obligation to supply. 
This schedule supersedes Schedule NF·l which 
wenl lnlo ellect on an Interim basis on July 1 ,  198 1 .  

SECTION 2 .  Rate: 

I. Nonllrm Energy Rite: 
The price per kllowalthour of billing energy will be 
set according 10 the following Ihree conditions. 
More Ihan one condition may apply al any given 
lime. 

(1) Standard Ratl: This rate shall apply when the 
Federal Columbia River Power System 
(FCRPS) hydroelectric plants are not In a spill 
or Immlnenl spill condition due 10 an excess 01 
energy on the FCRPS above available markels. 
The rate shall be lB.2 mills per kllowatlhour. At 
the time BPA oilers non firm energy under this 
rale, BPA will Indica Ie the maximum amount 
01 energy available lor the next day or days 
over which non firm Is normally prescheduled 
In the Pacific Northwest and the maximum 
hourly rates at which such energy Is available. 
BPA shall oller 50 percent 01 the maximum 
amount 01 energy and 50 percent 01 each max· 
Imum hourly amount on a guaranteed delivery 
basis. At the lime the purchaser ananges 
achedules 01 such energy. II shall Indicate the 
amount II wishes to schedule on I guaranteed 
delivery basis Ind the Imount II wishes to 
schedule on I nonguaranteed delivery basla. 
The energy BPA makes available under this 
rate lor delivery the same day Is not subject to 
the guaranteed delivery provision. BPA shall 
oller nonflrm energy lor sale under this stan
dard rate and the purchaser shall schedule the 
delivery 01 such energy In accordance with Ihe 
scheduling provisions 01 the purchaser's 
power sale agreement wllh BPA. To the extent 
BPA ollens and the purchaser schedulea 
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delivery on • guaranteed delivery basis, 
scheduled amounts may not be changed ex· 
cept when: 

(a) BPA �nd the purchaser mutually agree to 
Increase or decrease the scheduled 
amounts, or 

(b) BPA must reduce non firm energy 
deliveries In order to serve firm loads 
because of unexpected generation loss In 
the Pacific Northwest. 

(2) Spill Rata: When a spill or Imminent spill con· 
dltion exists at one or more FCRPS hydroelec· 
trlc plants due to an excess of energy on the 
FCRPS above available markets, Ihe rate shall 
be 9.0 mills per kllowatlhour. 

(3) fncremantll Rite: For power. 

(e) which Is produced or purchased concur· 
rently with the non firm sale; 

(b) which BPA may at Its option nol produce 
or purchase; and 

(c) whose Incrementll cost Is greater than 
16.2 mills per kllowatlhour; the rate shall 
be equal 10 the Incremental cost 01 that 
power plus 2.0 mills per kllowatlhour. 

Incremental cost Is defined as all Identifiable 
costs In mills per kllowatlhour which BPA 
would not have Incuned If II had chosen not to 
produce or purchase the power being sold 
under this rate. 

b. Contract Rita: 
For contracts that rafer to Ihls achedule to deter· 
mine the value of energy, the rate la l 1 .2 milia per 
kllowatlhour. 

SECTION 3. DellYery: 

BPA shall determine Ihe availability of energy 
hereunder and Ihe rale 01 delivery thereof. 

SECTION 4. Resource COlt Contribution: 

The approximate cost contribution of dillerent 
resource categories to the NF·2 standard rate Is 96.7 
percent FBS and 3.3 percent New Resources. 

The forecasted average cost of resources available to 
the Administrator under average water condlllons Is 
16.6 mills per kllowatlhour. 



The lorecasted cost 01 resources to meet load growth 
Is 28.0 mills per kllowatthour alter displacement by 
BPA's available secondary energy. 

SECTION 5. Olnlral Provisions: 

Sales 01 energy under this schedule shall be subject to 
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the General Rate Schedule Provisions and the lollow· 
Ing Acts, as amended: the Bonneville Project Act, the 
Regional Prelerence Act (Pub. L. 88·552), the Federal 
Columbia River Transmission System Act, and the 
Pacific Northwest Electric Power Planning and Con· 
servation Act. 

SCHEDULE EB·1 

ENERGY BROKER RATE 

SECTION 1.  Availability: 

This schedule Is available lor both the sale and pur· 
chase 01 nonllrm power among participants In the 
Western Systems Coordinating Council (WSCC) 
Energy Broker System, between whom agreements 
lor energy transmission have been transacted. This 
schedule will only be used when sales cannot be 
made under olher schedules. 

SECTION 2. Ratl: 

When a transaction lakes place on Ihe Energy Broker 
Syslem, the buy price and sell price, respectively, will 
be dellned as lollows: 

•• the BPA buy price Is the estimated decremental or 
equivalent expense per kllowatthour which would 
otherwise have been Incurred by BPA In generating 
or purchasing power from alternative sources In 
lieu 01 broker energy scheduled lor delivery to BPA 
during that hour; and 

b. the BPA sell price Is the estimated Incremental or 
equivalent expense per kilowatt hour which would 
be Incurred by BPA In supplying broker energy 
scheduled lor delivery during such hour to the 
buyer Irom resources which are available to supply 
power during that hour as determined by BPA. 

The lollowlng lormula will be used In determining the 
rate at which power will be sold, or nonllrm power pur· 
chased on the energy broker: 

EB.l =  BP + SP 
2 

Where: EB·l = Energy Broker Rate 
BP = Quoled Buy Price 
SP = Quoted Sell Price 
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The Energy Broker will Identity potential transactions 
when the sell price Is at least 2 mills per kllowetthour 
less than the buy price. The line I transaction rate lor 
brokered nonllrm energy will be based on splitting the 
dillerence between quoted buy and sell prices, with 
the settlement lor wheeling charges and energy losses 
dellned In accordance with Exhibit A 01 the WSCC 
Broker Transmission Service Agreement. 

SECTION 3. Delivery: 

BPA shall determine the availability of energy hereun
der and the rate 01 delivery thereol. 

SECTION 4. Relourel Cost Contribution: 

The cost contribution 01 dillerent resourCII categories 
to the EB·l rate Is based upon the specific resource(s) 
ollered during the scheduled time 01 sale. 

The lorecasted average cost 01 resources available to 
the Administrator under average water conditions Is 
16.6 mills per kllowatthour. 

The lorecasted cost 01 resources to meet load growth 
Is 28.0 mills per kllowatthour alter displacement by 
BPA's available secondary energy. 

SECTION 5. Oeneral Provisions: 

Sales 01 power under this schedule shall be subject to 
the General Rate Schedule Provisions and the lollow· 
Ing Acts, as amended: the Bonneville ProJect Act, the 
Regional Prelerence Act (Pub. L 88·552), the Federal 
Columbia River Transmission System Act, and the 
Pacific Northwest Electric Power Planning and Con
servation Act. 



SCHEDULE Ap·2 

RESERVE POWER RATE 

SECTION 1. Ayallablllty: 

This schedule Is available lor the purchase 01: 

I. IIrm power to meet a purchase'-s unanllclpated 
load growth as provided In a purchaser's power 
sales contract; 

b. power lor which BPA determines no other rate 
schedule Is applicable; or 

c. power to serve a purchaser's IIrm power loads In 
circumstances where BPA does not have a power 
sales contract In lorce with such purchaser, and 
BPA determines that this rate should be applicable. 
It Is also available lor purchase 01 power by enlilies 
outside the United States. This rate schedule 
supersedes Schedule RP·l which went Into ellect 
on an Interim basis on July " 1981. 

SECTION 2. Aate: 

I. Demand Charge: 

(1) lor the billing months December through May, 
Monday through Saturday, 7 a.m. through 10 
p.m.: 58.35 per kllowall 01 billing demand; 

(2) lor the billing months June through November, 
Monday through Saturday, 7 a.m. through 10 
p.m.: 54. 1 7  per kllowall 01 billing demand; 

(3) all other hours: No demand charge. 

b. Energy Charge: 

42.3 mills per kllowallhour 01 billing energy. 

SECTION 3. Billing Factors: 

The lac tors to be used In determining the billing lor 
power purChased undar this rate schedule are as 
lollows: 

.. the contract demand as specified In the contract; 
b. the measured demand; 
c. the contract amount 01 energy lor the month; 
cL the measured energy lor the month. 

SECTION 4. Determination 0' Blnlng Demand 
and Billing Energy: 

The billing demand and billing energy shall be deter. 
mined as provided In a purchaser's power sales con
tract. II BPA does not have a power sales contract In 
lorce with a purchaser, the billing demand and billing 
energy shall be the measured demand adjusted lor 
power lactor and measured energy. 
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SECTION S. Power Factor Adjustment: 

The adjustment lor power lac tor. when specified In 
this rate schedule or In the. power sales contract, may 
be made by Increasing the measured demand lor each 
month by 1 percent lor each 1 percent or major Irac. 
tlon thereol by which the average lagging power lac tor 
or average leading power lactor at which energy Is 
supplied during such month Is less than 95 percent. 
Such average power lac tor Is to be computed to the 
nearest whole percent Irom the lormula given In Sec. 
lion 9.1 01 the General Rate Schedule Provisions. 

The adjustment lor power lac tor may be waived In 
whole or In part by BPA. Unless specifically otherwise 
agreed. BPA may. II necessary to maintain acceptable 
operallng conditions on the Federal system, restrict 
deliveries 01 power to a purchaser at a point 01 delivery 
.or lor a system at any time that the average power lac. 
tor lor all classes 01 power delivered to a purchaser at 
such point 01 delivery or lor such system Is below 75 
percent lagging or 75 percent leading. 

SECTION 8. Unauthorized Increase: 

That portion 01: 

a. any 8O-mlnute clock·hour Integrated demand or 
scheduled demand (the total amount 01 power 
scheduled to the purchaser Irom BPAl that caMot 
be assigned to a class 01 power which BPA delivers 
on such hour pursuant to contracts between BPA 
and the purchaser or to a type 01 power which the 
purchaser acquires Irom sources other Ihan BPA 
which BPA delivers during such hour; or 

b. the total 01 a purchase'-s 6().mlnute clock·hour In: 
tegrated or scheduled demands during a billing 
month which cannot be assigned to a class 01 
power which BPA delivers during such month pur· 
suant to contracts between BPA and Ihe purchaser 
or to a type 01 power which the purchaser acquires 
Irom sources other than BPA which BPA delivers 
during such month, may be considered an 
unauthorized Increase. 

Each 8O-mlnute clock·hour Integrated or scheduled de
mand shall be considered separately In determining 
the amount which may be considered an unauthorized 
Increase pursuant to subsection 6a and the total 01 
such amounts which are In lact considered 
unauthorized Increases shall be e�cluded Irom the 
total 01 the Integrated or scheduled demands lor such 

month In determining the amounl which may be con· 
sldered an unauthorized Increase under subsection 6b. 

The charge lor an unauthorized Increase shall be 83 
mills per kllowallhour. 

SECTION 7. Relource Cost Contrlbullon: 

The RP·2 rate Is nol based on Ihe cost 01 resources. 

The forecasted average cost 01 resources available to 
the Administrator under average water conditions Is 
16.6 mills per kllowallhour. 
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The lorecasted cost 01 resources to meet load growth 
Is 28.0 mills per kllowalthour alter displacement by 
BPA's available secondary energy. 

SECTION II, General Provlslonl: 

Sales 01 power under this schedule Shall be subjeet to 
the General Rate Schedule Provisions and the follow· 
Ing Acts, as amended: the Bonneville Project Act, the 
Regional Prelerence Act (Pub. L 88-552), the Federal 
Columbia River Transmission System Act, and the 
Pacific Nor1hwest Etectrlc Power Planning and Con
servation Act. 



GENERAL RATE SCHEDULE PROVISIONS 

SECTION 1.1. Priority and New Resourca 
Firm Power: 

Priority and new resource IIrm power Is electric power 
which BPA will make continuously available to a pur· 
chaser to meet Its actual firm load requirements within 
the Pacific Northwest except when restricted because 
the operation of generation or transmission facilities 
used by BPA to service such purchaser Is suspended. 
Interrupted. Interfered with. curtailed, or restricted as 
the result of the occurrence of any condition described 
In the Uncontrollable Forces or Continuity of Service 
Sections of the General Contract Provisions of the 
contract. Such restriction 0' priority and new resource 
IIrm power shall not be made until Industrial IIrm 
power has been restricted In accordance with Section 
1 .4 and until modi lied IIrm power has been restricted 
In accordance with Section 1.2. The New Resource 
Firm Power Rale Is applicable to any Increase In 
energy consumption 0' a load as dellned In Section 
3(13) 0' the Pacific Northwest Electric Power Planning 
and Conservation Act or, when applicable, section 8 0' 
the IInal utility power sales contract ollered August 28, 
1981 as published In the Notice 0' Final Action Can· 
cernlng Power Sales and Residential Exchange Can· 
tracts Required by Pacific Northwest Electric Power 
Planning and Conservation Act (46 FR 44353) 
September 3, 1981. 
SECTION 1.2. Modified Firm Power: 

Modified IIrm power Is electric power which BPA will 
make continuously available to a purchaser on a can· 
tract demand basis subject to: 

•. the restriction applicable to priority and new 
resource IIrm power; and 

b. the 'ollowlng: 

( 1 )  When a restriction Is made necessary because 
the operation of generation or transmission 
'acilities used by BPA to serve a modified IIrm 
power purchaser and any priority or new 
resource IIrm power purchasers Is suspended, 
Interrupted. Inter'ered with, curtailed, or 
restricted as a result 0' the occurrence 0' any 
condition described In the Uncontrollable 
Forces or Continuity 0' Service Sections 0' the 
General Contract Provisions 0' the contract, 
BPA shall restrict such purchaser's Contract 
Demand 'or Modified Firm Power to the extent 
necessary to prevent, If possible, or minimize 
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restriction 0' any . priority and new resource 
IIrm power, provided, however that: 

(a) such restriction 0' modified IIrm power 
shall not exceed at any time 25 percent 
0' the contract demand there'or. and 

(b) the accumutation 0' such restrictions 0' 
modified IIrm power during any calendar 
year, expressed In kllowatthours, shall 
not exceed 500 times the contract de· 
mand there'or. ·When possible, restric· 
tlons 0' modified IIrm power will be made 
ratably with restrictions 0' industrlal lirm 
power. based on the proportion that the 
respective contract demands bear to one 
another. The extent 0' such restrictions 
shall be limited for modified IIrm power 
by this subsection and 'or Industrial IIrm 
power by the Restriction of Deliveries 
Section 0' the Generat Contract Provi· 
sions 0' the contract. 

SECTION 1.3. Firm Capacity: 

Firm capacity means capaclly which BPA assures will 
be available to a purchaser In amounts and during the 
periods specified In the contract except when opera· 
tion 0' the generation or transmission 'acilities used 
by BPA to serve such purchaser Is suspended, Inter· 
rupted, Inter'ered with, curtailed, or restricted as the 
result of the occurrence 0' any condition described In 
the Uncontrollable Forces or Continuity 0' Service 
Sections 0' the General Contract Provisions 0' the 
contract. 

SECTION 1.4. Industrial Firm Power: 

Industrial IIrm power Is electric power which BPA will 
make continuously available to a purchaser on a Can· 
tract Demand Basis subject to: 

a. the restriction applicable to deliveries 0' all IIrm 
power pursuant to the Uncontrollable Forces and 
Continuity 0' Service provisions of the General 
Contract Provisions of the contract, and 

b. the following: 

(1) the restrictions given In the Restriction of 
Deliveries Section of the contract; and 

(2) when a restriction Is made necessary because 
of the operation 0' the generation or transmls· 
sian facilities used by BPA to serve an In
dustrial IIrm power purchaser, and any priority 

or new resource IIrm power purchasers Is 
suspended. Interrupted, Inter'ered with, cur· 
tailed, or restricted as a result of the occur· 
rence of any condition described In the Uncon· 
trollable Forces or Continuity of Service Sec· 
tlons of the General Contract Provisions of the 
contracl. BPA shall restrict such purchaser's 
Operating Demand 'or Industrial Firm Power to 
the extent nece.ssary to prevent, If possible, or 
minimize restriction of priority and new 
resource firm power. When possible, restrlc· 
tions of industrial IIrm power will be made 
ratably with restrictions of modified IIrm power 
based on the proportion that the respective 
contract and operating demands bear to one 
another. The extent 0' such restrictions shall 
be limited for modi lied IIrm power by Section 
1 .2(b) 0' these General Rate Schedule Provl· 
sions and 'or induSlrial firm power by the 
Restrictions 0' Deliveries Section of the 
contract. 

SECTION 1 .5. Authorized Increase: 

An authorized increase is an amount of electric power 
specified in the contract in excess of the contract or 
operating demand 'or priority firm power. new 
resource IIrm power. modified firm power, Industrial 
IIrm power as sold under the interim IIrm contract, or 
that BPA may be able to make available to the pur· 
chaser upon its request. The purchaser shall make 
5uch request in writing stating the amount of Increase 
requested. the purpose for which it will be used, and 
the period 'or which It is needed. Such request shall be 
made prior to the first calendar month beginning such 
specified period. BPA will then determine whether 
such increase can be made available. but It shall retain 
the right to restrict the delivery 0' such Increase If It 
determines at any subsequent time that such increase 
will no longer be available. 

The purchaser may curtail an authorized increase, in 
whole or in part, at the end 0' any billing month within 
the period such authorized increase is to be made 
available. 

SECTION 1.8. Firm Energy: 

Firm energy is energy which BPA assures will be 
available to a purchaser during the period or periods 
specified In the contract except during hours as may 
be specified in the contact and when the operation 0' 
the Government's 'acllities used to serve the pur· 
chaser are suspended. interrupted, interfered with. 
curtailed, or restricted by the occurrence of any condl· 
tion described In the Uncontrollable Forces or Can· 
tinulty 0' Service Sections of the General Contract Pro
visions 0' the contract. 
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SECTION 2.1. Contract Demand: 

The contract demand shall be the number of kilowatts 
that the purchaser agrees to purchase and BPA agrees 
to make available. BPA may agree to make deliveries 
at a rate In excess 0' the contract demand at the re
quest 0' the purchaser (authorized Increase), but shall 
not be obligated to continue such excess deliveries. 

SECTION 2.2. Auxiliary Demand: 

Auxiliary demand Is the number 0' kilowatts In excess 
0' operating demand that a dlrect·servlce Industrial 
purchaser requests and that BPA Is able to make 
available to serve that purchaser's load. After the pur· 
chaser makes such a request. BPA will determine 
whether such demand can be made available. BPA 
shall retain the right to restrict the delivery of energy to 
supply such auxiliary power demand If It determines at 
any subsequent time that auxiliary power Is no longer 
available. The purchaser may curtail deliveries 0' aux· 
lIIary power by written notice to BPA given at least 24 
hours prior to the IIrst day 0' any month. 

SECTION 2.3. Measured Demand: 

The purchaser's measured demand will be determined 
according to this section unless the terms of a can· 
tract executed after December 5, 1980 provide 
otherwise. Except where deliveries are scheduled as 
hereinafter provided. the measured demand In 
kilowatts shall be the largest of the GO·mlnute clock· 
hour Integrated demands at which electric energy Is 
delivered to a purchaser at each point of delivery duro 
Ing each time period specified In the applicable rate 
schedule during any billing period. Such largest 
6O-mlnute Integrated demand shall be determined 
from measurements made as specified In the contract, 
or as determined In Section 2.6 herein. BPA. in deter· 
mining the measured demand, will exclude any abnor· 
mal GO·mlnute integrated demands due to or reSUlting 
'rom: 

'. emergencies or breakdowns on. or maintenance of, 
the Federal system facilities; and 

b. emergencies on the purchaser's facilities. provided 
that such facilities have been adequately maintain
ed and prudentiy opeuited as determined by BPA. 

For those contracts to which BPA Is a party and which 
provide for delivery of more than one class of electric 
power to the purchaser at any point of delivery, the por· 
tion 0' each GO·mlnute Integrated demand asslgned .to 
any class of power shall be determined as specified In 
the contract. The portion of the totat measured de
mand so assigned shall constitute the measured de
mand for each such class of power. 



" the flow 01 electric energy to a purchaser's system 
through two or more points 01 delivery cannot be ade· 
quately controlled because such points are Inlercon· 
nected within the purchaser's system, or the pur· 
chaser's system Is Interconnected dlreclly or Indirectly 
with the Federal system, the purchaser's measured de· 
mand '.or each class of power lor such system lor any 
billing period shall be based on ratchet demand. 

SECTION 2.4. Peak Computed Demand and 
Energy Computed Demand: 

The purchaser's peak computed demand and energy 
computed demand will be determined according to 
this sec lion unless terms 01 a contract executed alter 
December 5, 1980 provide otherwise. 

The purchaser's peak computed demand lor each bill· 
Ing month shall be the largest amount during such 
month by which the purchaser's 6O-mlnute system de
mand exceeds Its assured peaking capability. 

The purchaser's average energy computed demand lor 
each billing month shall be the amount during such 
month by which the purchaser's actual system 
average load exceeds Its assured average enerqy 
capability. 

•. Oeneral Principles: 

(1) The assured peaking and average energy 
capability 01 each 01 the purchaser's systems 
shall be determined and applied separately. 

(2) As used In this sec lion, "year" shalt mean the 
12·month period commencing July 1. 

(3) The critical period Is that period, determined 
lor the purchaser's system under adverse 
streamflow conditions adJusted lor current 
water uses, assured storage operallon, and ap
propriate opera ling agreements, during which 
the purchaser would have the maximum re
quirement lor peaking or energy alter utiliZing 
the firm capability 01 all resources available to 
Its system In such a manner as to place the 
least requirement lor capacity and energy on 
BPA. 

(4) Crilical water conditions are those conditions 
01 streamflow based on historical records, ad
Justed lor current water uses, assured storage 
operation, and appropriate operating agree
ments, lor the year or years which would result 
In the minimum capability of the purchaser's 
IIrm resources during the crilical period. 

(5) Prior to the beginning 01 each year the pur· 
chaser shall determine the sssured capability 
01 each 01 the purchaser's systems In terms 01 
peaking and average energy lor each month of 
each year or years within the crilical period, 
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The firm capability 01 all resources available 10 
the purchaser's system. shall be utilized In 
such a manner as to place the least require· 
ment lor capacity and energy on BPA. SlJch 
assured capabllily shall be elfectlve after 
review and approval by BPA. 

(6) The purchaser's assured energy capablilly 
shall be determined by shaping lis firm 
resources to lis firm load In a manner which 
places a unllorm requirement on BPA wllhin 
each year 01 the critical period with such reo 
qulrement Increasing each year not In excess 
01 the purchaser'S annual load growth. 

In As used herein, the capability 01 a firm 
resource shall Include only that portion 01 the 
total capability of such resource which the pur· 
chaser can deliver on a firm basis to Its load. 
The capabilities 01 all generating lacilities 
which are claimed as part 01 the purchaser's 
assured capability 'shall be determined by test 
or other substantlallng data acceptable to 
BPA. BPA may require verification 01 the 
capabilities 01 any or all 01 the purchaser's 
generallng lacilities. Such verification will not 
be required more olten than once each year lor 
operating plants, or more often than once each 
third year lor thermal plants In cold standby 
stalus, II BPA determines that adequate an
nual preventive maintenance Is perlormed and 
the plant Is capabte 01 operallng at Its claimed 
capability. 

(8) In determining assured capability, the ago 
gregate capability 01 the purchaser's {lrm 
resources shall be appropriately reduced to 
provide adequate reserves. 

b. Determination of Assured Capability: 

The purchaser's assured peaking and energy 
capabllllles shall be the respecllve sums 01 the 
capabilities 01 Its hydroelectric generallng plants 
based on the most critical water conditions on the 
purchaser's system, the capabilities III Its thermal 
generating plants based on the adverse luel or 
other conditions reasonably to be anticipated, and 
the firm capabllllles 01 other resources mede 
available under contracts prior to the beginning 01 
the year, alter deduction 01 adequate reserves. 
Assured -:apabilitles shall be determined lor each 
month If the purchaser has seasonal slorage. The 
capabilities 01 the purchaser's firm resources shall 
be determined as lollows: 

(1) Hydroelectric Oenlrallng Flcllllle.: The 
capability 01 each 01 the purchaser'. 
hydroelectric generating plants shall be de,ter. 
mined In terms 01 both peaking and average 

energy using crilical water condilions. The 
average energy capability shall be Ihat 
capability which would be available under the 
storage operation necessary to produce the 
claimed peaking capability. 

Seasonat storage shall mean storage sulll· 
clent to regulate all the purchaser's hydroelec· 
trlc resources In such a manner that when 
combined

' 
wllh Ihe purchaser's thermal 

generating lacilitles, II any. and with firm 
capacity and energy available 10 the purchaser 
under contracts, a unllorm energy computed 
demand for a period 01 one (1) month or more 
woutd result. 

A purchaser having seasonal storage shall, 
within 10 days after Ihe end 01 each month In 
the critic at period, notify BPA In writing 01 the 
assured energy capablilly to be applied ten· 
tatlvety 10 the preceding month; such nOllce 
shall also specify the purchaser's best 
estimate ol lis average system energy load lor 
such month. " such notice Is not submitted, or 
Is submitted later than 10 days after the end of 
the month to which It applies, subJect 10 the 
limitations stated herein, Ihe assured energy 
capability determined lor such month prior to 
the beginning 01 the year shall be applied to 
such month and may not be changed 
thereafter. 

I I  notice has been submitted pursuant 10 the 
preceding paragraph, the purchaser shall, 
within 30 days after the end 01 the month, sub
mit Iinal specification 01 the assured energy 
capability 10 be applied to the preceding 
month; provided that the assured energy 
capability so specified shall not diller Irom the 
amount shown In the orlgtnal notice by more 
than the amount by which the purchaser's ac· 
lual average system energy load lor such 
month dillers Irom the esllmate 01 that load 
shown In the original notice. " the assured 
energy capability lor such month dlll"rs Irom 
that determined prior to the beginning 01 the 
year lor such month, the purchaser, If required 
by BPA, shall demonstrate by a suitable 
regulallon study based on critical water condl· 
tlons ihat such change could actually be ac· 
compllshed, and that the remaining batance 01 
Its total critical period assured energy capablll· 
ty could be developed without adversely allec· 
tlng the Ilrm capability 01 other purchaser's 
resources. The algebraic sum 01 all such 
changes In the purcl1aser's assured energy 
capability shall be zero at the end 01 the 
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critical period or year, whichever Is earlier. Ap· 
proprlate adJustments In the assured peaking 
capability shall be made If required by any 
change In reservoir operallon Indicated by 
such revisions In the monthly dlstrlbullon 01 
critical period energy capability. 

(2) Thermal Oeneratlng Facilitlas: The capability 
01 each 01 the purchaser'S thermal generallng 
plants shall be determined In terms 01 both 
peaking and average energy. Such capabilities 
shall be based on the adverse luel or other 
conditions reasonably to be anllclpated. The 
ellect oi llmltalions on luel supply due to war 
or other extraordinary situations will be 
evaluated at the lime 01 occurrence. 

(3) Other Sources 01 Power: The assured capablll· 
ty 01 other resources available to the pur· 
chaser on a Ilrm basis under contracts shall be 
determined prior to each year In terms 01 both 
peaking and average energy. 

C. Determination of Computad Damand: The pur· 
chaser's computed demand lor each billing month 
shall be the greater 01: 

(1) the largest amount during such month by 
which the purchaser's actual 5O·mlnule 
system demand, excluding any loads other· 
wise provided lor In the contract, exceeds Its 
assured peaking capability lor such month, or 
period within such month, or 

(2) the largest amount lor such month, or period 
within such month. by which the purchaser's 
actuat system average energy load. excluding 
the average energy toads otherwtse provided 
lor In the contract. exceeds Its assured 
average energy capability. 

The use 01 computed demands as one 01 the alter· 
natives In determining billing demand Is Intended 
to assure that each purchaser who purchases 
power Irom BPA to supplement Its own IIrm re
sources will purchase amounts 01 power substan
tially equivalent to the eddltlonal capacity and 
energy which the purchaser would otherwise have 
to provide on the basis 01 normal lind prudent 
operations, viz. sufficient capacity and energy to 
carry the load through the most critical water or 
other conditions reasonably to be anticipated, with 
an adequate reserve. 

Since the computed demand depends on the rei. 
trooshlp 01 capability 01 resources to system re
quirements. the computed demand lor any month 
cannot be determined until alter the end of the 
month. As each purchaser must estimate It II own 



load, and Is In Ihe best position to follow Its 
development from day to day, It will be the pur· 
chaser's responsibility to request scheduling of 
priority and new resource firm power, Including any 
Increase over previously established demands, on 
the basis estimated by the purchaser to result In 
the most advantageous purchase of the power to 
be billed at the end of the month. 

SECTION 2.5, Restricted Demand: 

A restricted demand shall be the number of kilowatts 
of priority firm power, new resource firm power, 
modified firm power, Industrial firm power, or authorlz· 
ed Increase of any of the preceding classes of power 
which results when BPA has restricted delivery of 
such power for one (1) clock·hour or more. Such 
restrictions by BPA are made pursuant to the power 
sales contract for Industrial firm power and pursuant 
to Section 1 . 1  and 1 .2 of the General Rate Schedule 
Provisions for priority and new resource firm power 
and modified firm power, respectively. Such restricted 
demand shali be determined by BPA after the pur· 
chaser has made Its determlnalion to accept such 
restriction or to curtail Its contract demand for the 
month In accordance with Section 2.6 of the General 
Rate Schedule Provisions. 
SECTION 2.6, Curtailed Demand: 

A curtailed demand shall be the number of kilowatts of 
priority firm power, new resource firm power, modified 
firm power, Industrial firm power, auxiliary power, or 
authorized Increase of any of the preceding classes of 
power which results from the purchaser's request for 
such power In amounts less than the contract demand 
there lor. Each purchaser of Industrial firm power or 
modified firm power may curtail Its demand In accor· 
dance with the contract. Each purchaser of an 
authorized Increase in excess of priority firm power, 
new resource firm power, or modilled firm power may 
curtail Its demand In accordance with Section 1 .5 of 
the General Rate Schedule Provisions. 

SECTION 3.1. Temporary Curtailment 01 
Contract Demand: 

The reduction of charges for power curtailed pursuant 
to the purchaser's contract and Section 1 .5 and 2.6 
hereo' shall be applied In a uniform manner. 
SECTION 4.1, Energy Supplies lor 

Emergency Use: 

A purchaser taking priority andior new resource firm 
power shall pay In accordance with Wholesale Non· 
firm Energy Rate Schedule NF·2 and Emergency 
Capacity Schedule CE·2 for any electric energy or 
capacity which has been supplied: 

s. for use during an emergency on the purchaser's 
system: or 

b. following an emergency to replace energy secured 
from sources other than BPA during such emer· 
gency, except that mutual emergency assistance 
may be provided and settled under exchange 
agreements. 

SECTION 5.1. Appllcallon 01 Rates During 
InitIal Opera lion Period: 

For an Initial operating period, not In excess of 3 
months, beginning with the commencement of opera· 
tion of a new industrial plant. a major addition to an ex· 
Istlng plant. or reaclivation of an existing plant or 1m· 
portant part thereof. BPA may agree: 
s. to bill for service to such new, additional, or reac· 

tivated plant facilities on the basis of the measured 
demand for each day, adjusled for power factor: or 

b. If  such facilities are served by a distributor pur· 
chasing power therefor from BPA to bill for that 
portion of such distributor'S load which resulls 
from service to such facilities on the basis of the 
measured demand for each day, adjusted for power 
factor. 

Any rate schedule provisions regarding cOl)tract de· 
mand, billing demand, and minimum monthly charge 
which are Inconsistent with this Section shall be In· 
operative during such Initial operating period. 
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The Initial operating period and the special billing pro
visions may, on approval by BPA, be extended beyond 
the Initial 3 month period for such additional time as Is 
justified by the developmental character of the 
operations. 

SECTION 6.1. Billing: 

Unless otherwise provided In the contract, power 
made available to a purchaser at more than one point 
of delivery shall be billed separalely under the ap
plicable rate schedule or schedules. The contract may 
provide for combined billing under specified 'cond� 
tions and terms when: 

s. delivery at more than one point Is beneficial to 
BPA: or 

b. the flow of power at the several points of delivery Is 
reasonably beyond the control of the purchaser. 

If deliveries at more than one I-Oint of delivery are 
billed on a combined basis for the convenience of the 
customer, a charge will be made for the diversity be
tween the measured demands at the several points of 
delivery. The charge for the diversity shall be deter· 
mined In a uniform manner among purchasers and 
shall be specified In the contract. 

SECTION 6.2. Determlnallon 01 Estimated 
Billing Data: 

If the purchased amounts of capacity, energy, or the 
6O-mlnute Integrated demands for energy must be 
estimated from data other than metered or scheduled 
quantities, BPA and the purchaser will agree on billing 
data to be used In preparing the bill. If the parties can
not agree on estimated billing quantities, a determlna· 
tlon binding on both parties shall be made In accor· 
dance with the arbitration provisions of the contract. 

SECTION n. Billing Month: 

Meters will normally be read and bills computed at In· 
tervals of 1 month. A month Is defined as the Interval 
between meter·readlng dates which normally will be 
approximately 30 days. If service Is for less or more 
than the normal billing month, the monthly charges 
stated In the applicable rate schedule will be ap
propriately adjusted. Winter and summer periods Iden· 
tifled In the rate schedules will begin and end with the 
beginning and ending of the purchaser's billing month 
having meter·readlng dates closest to the periods so 
Identified. 
SECTION 8.1. Payment 01 Bills: 

Bills for power shall be rendered monthly and shall be 
payable at BPA's headquarters. Failure to receive a bill 
shall not release the purchaser from liability for pay· 
m!,nt. Demand and energy billings under each rate 
schedule application shall be rounded to whole dollar 
amounts, by elimination of any amount of less than SO 
cents and Increasing any amount from SO cents 
through 99 cents to the next higher dollar. 

" BPA Is unable to render the purchaser a timely 
monthly bill which Includes a full disclosure of all bill· 
Ing factors, It may elect to render an estimated bill for 
that month to be followed at a subsequent billing date 
I;ly a final bill. Such estimated bill, If so Issued, shall 
have the validity of and be subject to the same repay' 
ment provisions as shall a final bill. 

Bills not paid In full on or before the close of business 
of the 20th day after the date of the bill shall bear an 
additional charge which shall be the greater of one
fourth percent (0.25%) of the amount unpaid or SSO. Ih 
addition, a charge of one-twentieth percent (0.05%) of 
the sum of the Initial amount remaining unpaid and 
the additional charge herein described shalt be added 
on each succeeding day until the amount due Is paid 
In full. The provisions of this paragraph shall not apply 
to bills rendered under contracts with other agencies 
of the United States. 

Remittances received by mall will be accepted without 
assessment of the charges referred to In the preceding 
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paragraph provided the postmark Indicates the pay· 
ment was mailed on or before the 20th day after the 
date of the bill. If the 20th day after the date of the bill 
Is a Sunday or other nonbusiness day of the purchaser, 
the next following business day shall be the last day 
on which payment may be made to avoid such lurther 
charges. Payment made by metered mall and received 
subsequent to the 20th day must bear a postal depart· 
milOt cancellation In order to avoid assessment of 
such further charges. 

BPA may, whenever a power bill or a portion thereof re
mains unpaid subsequent to the 20th day after the 
date of the bill, and after giving 30 days advance notice 
In writing, cancel the contract for service to the pur· 
chaser, but such cancellation shall not affect the pur· 
chaser's liability for any charges accrued prior thereto. 
SECTION 8.1. Ave,age Power Factor. 

The formula for determining average power factor Is as 
��� , 

Average Power Factor = 

KJlowatthours 
,,(RiiowliiihouiSjl + (ReBciiYi RHOv<iiiampeiiiiiouiS)i 

The data used In the above formula shall be obtained 
from meters which are ratcheted to prevent reverse 
registration. 

When deliveries to a purchaser at any point of delivery 
Include more than one class of power or are under 
more than one rate schedule, and It Is Impracticable to 
separately meter the kilowatt hours and reactive kilo
voltamperehours for each class, the average power 
factor of the total deliveries for the month will be used, 
where applicable, as the power factor for each of the 
separate classes of power and rate schedules. 

SECTION 10.1. Approva' 01 Rates: 

Schedules of rates and charges, or modifications 
thereof, for electric power sold by BPA shall become 
effective on an Interim or final basis after confirmation 
and approval by the Federal Energy Regulatory Com
mission In accordance with procedures established by 
the Commission. 
SECTION 1 1 ;1. Oene,a' Provisions: 

The Wholesale Rate SChedules and General Rate 
Schedule Provisions of BPA which are effective Oc· 
tober I, 1982, supersede In their entirety BPA's 
Wholesale Power Rate Schedule Provisions effective 
July I, 1981. Such schedules and provisions shall be 
applicable to every BPA contract, Including contracts 
executed prior to and contracts executed subsequent 
to enactment of the Pacific Northwest Electric Power 
Planning and Conservation Act. 
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APPEND I X  C 

BPA ' S WHOLESALE POWER RATES Aim GENERAL RATE SCHEDULE PROV IS IONS 

SECTION I .  AVAILAB IL I T Y :  

SCHEUULE PF -8J 

PRIOR I T Y  F I RM POWER RATE 

ThI s  schedu l e  I s  a va I l able for the contract purchase of fI rm power to be used 
wI thIn  the Pac I f I c  Northwest.  

PrIori ty FI rm Power may be purchased for resal e ,  dl rec t consumptIon,  
constructIon.  test and start-up , and statI on servIce by publ I c  bodI es,  
coopera tI ves,  and Federal agenc Ies.  

UtI l I tIes  partIc I patI ng In  the exchange under sectIon Si c )  of the �ac l fl c  
Northwest El ectrI c Power PlannI ng and Conserva tIon Ac t  ( RegIonal Ac t )  may 
purchHe Prl orl.ty FI rm Power pursuant to the Res I denti al Purchase and Sal e 
Agreements.  

In addItI on, BPA may make PrI orI ty Fl nw rower ava I l able  to those partIes 
partl cl  patl  ng I n· exchange agreements specl fyl ng use of the PrIorI  ty FI  rm rate 
for determI n I ng the amount of power to be exchanged. 

ThI s schedul e  supersedes Schedul e Pf-2 whIch went I nto effect on an I nterIM 
basI s on October I ,  1 982. 

SECTION I I . RATE :  

ThI s  rate �chedu l e  I ncl udes charges for two rate perIods. PerIod A begI ns 
November I ,  1 983, and contI nues through June 3U, 1 984. PerIod B begI ns 
July I ,  1 984 , and contf nues unti l till s rate schedul e I s  superseded. l he 
cha rge for PerIod B I s  shown I n  parentheses I mmedI a tely fol lowIng the charye 
for PerIod A. If only one rate appears , the gI ven rate I s  effectI ve for both 
rate perI ods . 

A. Demand Charge : 

1 .  for the bI l l  I ng months December through Apri l ,  Monday through 
Saturday , 7 a .III . through 1 0  p •• • : sum ( S5 . 70) per k i l owatt of 
b I l l  I ng demand, 

2. for the bI l l I ng months 14ay through November, Honday through Saturday, 
7 a .m.  th rough 10 p .M . : S2. 39 ( S2.48) per k I l owatt of bI l l I ng del1land , 

3. a l l  other hovrs : No demand charge. 
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B .  Energy Cha rge : 

1 .  for the bI l l I ng months September through Ha rch : 
1 6 . 1  ( 1 6 . 7 ) mI l l s  per k l l owatthour of bI l l I ng energy , 

for the bl l l l  ng months Ap r i l  through August : 
1 2. 9  ( 1 3. 4 )  mI l l s  per k l l owatthour of bI l l I ng energy . 

2. 

C. Unauthori zed Inc rease Charge : 

1 .  83.0 mi l l s  per k l l owatthour. 

2. Each 6U-ml nute c l ock-hour I ntegrated or scheduled demand shal l oe 
consI dered separately In determI nI ng the amount whIch may be 
consI dered an unauthori zed I nc rease pursuant to the BI l l  I ng Oemand 
subsec tIons of sectIon I I I  of thI s  rate schedule.  That amount whIch 
BPA ac tua l ly treats as unauthori zed I nc rease pursuant to the BI l l I ng 
Oemand subsec tI ons of sectIon I I I  sha l l  be excl uded from the total of 
the I ntegrated or schedul ed demands used to detennl ne the amount 
whIch �ay be consI dered an unauthorI zed I nc rease under the B I l l I ng 
Ene rgy subsectI ons of sectIon I I I .  

SECT ION I I I .  B ILL WG FACTORS:  

I n  thi s  section hI l l I ng factors a re l i sted for each of the fol l owIng types of 
purchasers : computed requl rements purchasers ( sectIon I I  I .  A I .  purchasers of 
res I dent i al exchange power pursuant to the Res I denti al Purchase and Sa l e  
Agreements ( ser.tlon I I I . B ) ,  metered requl r�nents purchasers and those prI orI ty 
fI rm purchasers not covered by sectIons I I I . A  and I I I . B  ( sectI on I I I . C I ,  and 
a l l  purchasers of PrI orI ty FI rm Power durI ng a perIod of I nsuffIcI ency 
( sec tIon I I I . D ) .  If BPA has provI ded the purchaser wIth notIce of 
I nSUffI c I ency, the bI l l I ng provI s Ions of sectIon I I I . U  shal l take p recedence 
over the bI l l I ng prov i s I ons of sectI ons I I I . A, 1 1 1 . 8 ,  and I I I . C� 

A. Computed RequI rements Purchasers 

Purchasers desI gnated by the BonnevI l l e  Power Adl1ll nl stratlon ( 8PA) as 
computed requl re�nts purchasers eI ther pursuant to sectIon I V. B . l . b of 
the General R�te Schedule ProvIsIons or pursuant to power sales contracts 
executed after December 5, 1 980, sha l l  be b I l l ed In accordance wIth the 
provi s I ons of thi s  subsectIon.  

1 .  B I l l I ng Demand 

a .  Ba sIc  ServIce 

The hI l l I ng demand for actual and pl anned computed requI rements 
purchasers sha l l  be the hI gher of the fol l owI ng bi l l i ng factors : 

( 1 )  the l ower of:  
( a )  the Measured Demand, before adjustment for power 

factor, or 
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( b ) the Computed Haxl�UR Requl re�nt �llch I s  the l a rger 
of the Computed Peak Requl r�nt or tne Computed 
Average Energy Requi rement , and 

( 2) the l ower o f :  
( a )  the Computed Peak Requi rement, o r  
( b) 60 percent of the h i ghest Computed �eak Requl �nt 

durl ng the previous 1 1  bt 1 1 t  ng montlls ( Hatchet Demand ) .  

The bi l l i ng demand for contracted computed requi rements 
purchasers shal l be the purchaser ' s  Computed Maxi muM Requi rement. 

b. Unauthorl zed I nc rease 

That portion of any Measured Demand, IS adjusted for power 
factor, which exceeds the Computed Maximum Requl r�nt durln� 
any bi l l i ng �nth and which cannot be assi gned: 

( 1 )  to a c l ass of power which BPA del i vers on such hour 
pursuant to contracts between BPA and the purchaser, or 

( 2) to a type of power which the purchaser acqui res from 
sources other than �PA and whi ch BPA del i vers duri ng such 
hour 

sha l l  be b i l l ed :  

( 1 )  I n  accordance wi th the provi s i ons of the "�e l l ef fra. 
Overrun" exh i bi t to the power sales contract,  or  

( 2) as unauthori zed I ncrease I f  such exh i bi t does not apply or  
Is  not a part of the purchaser' s power sales  contract. 

2. Bi l l i ng Energy 

a .  Basic Service 

The bi l l i ng energy for actual and pl anned computed requl re��nts 
purchasers shal l be the l esser o f :  

( 1 )  the Computed Energy Maximum, or 
( 2) the SUIII of:  

SU percent of the Measured Energy, and 
50 percent of the Computed Energy I·tax I 1IUlI. 

The bi l l i ng energy for contracted computed requi rements 
purchasers shal l be the purchase r ' s Computed Energy Maxlm�. 

b .  Unauthori zed I ncrease 

The amount of 14easured Energy durl ng a bi l l  I ng month will ch 
exceeds the Computed Energy 14axlmu� for that month and which 
cannot be assigned :  
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( 1 )  to a c l as s  of power which BPA del i vers duri ng such .onth 
pursuant to contracts between UPA and the purchaser, or  

( 2) to a type of power �ll ch the purchaser acqui res  f� 
sources other than BPA and whi ch �PA de l i vers duri ng such 
month 

shal l be b i l led:  

( 1 1 

( 2) 

I n  accordance wi th the p rovi si ons of tne "Rel ief fra. 
Overrun" exhibi t to the power sales contract, or  
as  unauthori zed I ncrease If  such exh i bi t does not apply  or  
Is  not a part of the purchaser ' s power sales  contract. 

B. Purchasers of Resi dential Exchange Power 

C. 

Purchasers buy i ng Priori ty Fi rm Power under the terms of a Resi dent i al 
Purchase and Sal e  Agree�nt shal l be b i l l ed as fol l ows : 

1 .  Bi l l i ng Demand 

The b i l l i ng demand shal l be the demand cal cul ated by apply i ng the 
l oad factor, determi ned as speci fied I n  the Res i dential  Purchase and. 
Sal e Agreement, to the b i l l i ng energy for each bi l l i ng period. 

2. Bi l l i ng Energy 

The bi l l i ng ener?y shal l be eighty percent of the energy assoc i ated 
wi th the uti l i ty s res i dential  l oad for each bi l l i ng period through 
June 30, 1 984. The percentage shal l be I nc reased to 90 percent on 
July I ,  1 984, and to 1 00 percent on July I ,  1 985. 

ove 

Purchasers desi gnated as metered requi rements customers and purChasers 
tak i ng power under thi s rate schedu l e  who are not otherwise covered by 
sec tions I I I . A  and I I I . B shal l be bi l l ed as fol l ows : 

1 .  Bi l l i ng Demand 

a.  Basic Service 

For metered requi rements purchasers the bi l l i ng demand sha l l  be 
the 14easured Demand as adjusted for power factor. 

Other purchasers shal l be bi l l ed on the Contract Demand, I f  such 
demand I s  speci fied In the power sa l e s  contract. Otherwi se the 
bi l l  I ng demand for such purchasers shal l be tne Heasured Demand 
as adjusted for power factor. 

b. Unauthori zed Increase 

That porti on of any Measured Demand, before adjustment for power 
fac tor, which exceeds the amount of f i rm  power the purchaser I s  
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2. 

entI tled to take pursuant to the power sales contrac t and WhI ch 
cannot be assI gned : 

( 1 )  

( 2)  

to a c l ass of power whIch BPA del i vers on such 1I0ur 
pursuant to contracts between BPA and the purchase r ,  or 
to a type of power whI ch the purchaser acqul res frOll! 
sources other than BPA and whIch BPA del I vers dur I ng such 
hour 

shal l be b I l l ed as unauthorIzed I nc redse. 

B 1 1 1 1  ng Ene rgy 

a .  B a s I c  ServIce 

For metered requI rements purchasers the bI l l I ng energy shal l ue 
the !<lea sured Ene rgy . 

Other purchasers sha l l  be bI l l ed on the Contract Uemand 
mul t I pl ied by the number of hours In the bi l l i ng month , provI ded 
a Contract Demand I s  spec I f I ed I n  the power sales contract. 
OtherwI se the bI l l I ng ene rgy for such purchasers shal l be the 
Measured Energy . 

b. UnauthorI zed Increase 

The amount of Measured Energy durI ng a bI l l I ng month whIch  
exceeds the amount whIch the purchaser Is  entI tled to take 
pursuant to the power sales contract dur I ng that month and whI ch 
cannot be assI gned : 

( 1 )  
( 2)  

to a c l ass of power wh Ich UPA del I vers durI ng such MOnth 
pursuant to contracts between BPA and the purchase r ,  or 
to a type of power whIch the purchaser acquI res frOll! 
sources other than BPA and wh I ch BPA del I vers dur I ng SUCh 
month 

shal l be bI l led as unauthorIzed I nc rea se. 

D. Purchasers of PrIorIty F I n.  Power durI ng a PerIod of I nsuffI c I ency 

In the event of an I nsuffIcI ency of electrIc  power, a l l  purchasers of 
PrI orI ty F l nw  PoWer who a re contractua l ly l ImI ted to an al l ocatI on of 
capac I ty and/or ene rgy , as detennlned by BPA pursuant to the tenws of the 
purchase r ' s power sales contract ,  shal l be b I l l ed as fol l ows : 

1 .  BI l l I ng Demand, GI ven an Al l ocatIon of FI nn Capac I ty 

a .  B a s I c  ServIce 

I f  there ha s been an a l l ocatIon of FI nn Capac I ty ,  the bI l l I ng 
demand sha l l  be the l ower of : 
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( 1 ) the 11easured Demand as adjusted for power factor,  or 
l i n the al l ocatfon of FI nn Capac i ty ,  detennl ned pursuant to toe 

purchase r ' s  power sales contract .  
b.  Unauthorl zed Increase 

That port I on of any Measured Demand, before 6djustment for power 
factor, whIch exceeds the a l l ocatIon of FI nn Capac I ty and whIch 
cannot be assI gned : 

( 1 )  

1 2 1 

to a c l a ss of power whIch BPA del I vers on such hour 
pursuant to contracts between BPA and the purchaser, or 
to a type of powe r whIch the purchaser acqul res frOll 
sources other than BPA and whIch BPA del I vers durIng such 
hour 

sha l l  be b I l l ed :  

( 1 )  I n  accordance wIth the provI sIons of the "Rel Ief  from 
Overrun" exhI b I t  to the power sales contract ,  or 

( 2 ) as unauthorized I nc rease I f  such exh I bI t does not apply or 
I s  not a part of the purchase r ' s  power sal es  contract. 

2. B I l l I ng Energy , GI ven an Al l oca tI on of FI rm Energy 

a .  BasIc Se rvIce 

If there has been an a l l ocatIon of FI nn Energy ,  the bI l l I ng 
ene rgy sha l l  be the l ower of:  

( 1 )  the Measured Energy . or  
( 2 ) the a l l ocatIon of F I nn  Energy, determI ned pursuant to the 

purchaser' s power sales contrac t.  

b.  UnauthorI zed I nc rease 

The amount of Measured Energy durIng a bI l l I ng month whIch 
exceeds the a l l ocatIon of FI nn Energy for that month and whI ch 
cannot be assI gned : 

( I )  to a cl ass of power whIch BPA de l I vers durI ng such month 
pursuant to contracts between BPA and the purchaser, or 

( 2) to a type of power whIch the purchaser acquI res frOll 
sources other than BPA and whIch BPA del I vers dur I ng such 
month 

sha l l  be b I l led :  

( I )  I n  accordance wIth the provI s Ions of the "Rel Ief frOll 
Overrun" exhI b I t  to the power sales contract ,  or 

( 2 ) as unauthori zed I nc rease I f  such exh I bI t does not apply or 
I s  not a part of the purchase r ' s  power sales contract. 
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l. 

The bi l l i ng demand or  bi l l i ng energy, I f  not spec i fical ly 1 1�l ted to 
an a l l ocation pursuant to the purchaser' s power sales contract,  sha l l  
be determi ned accordi ng t o  the appropriate sec tion, 1 1 1 . 1., I I I . B ,  or  
I I I . C ,  above. 

SECTlO" IV. ADJUSTMENTS : 

A. Powe r factor Adj ustment 

The adjustment for power factor, when spec i fied In thi s rate schedu l e  or 
In the power sales contract , shal l be made In accordance wi th the 
prov i s i ons of both thi s section and section 1 1 1 . C. l  of the General �ate 
Schedul e  Provi s i ons. The adjustment shal l be made I f  the average l eadi ng 
power factor or average l agging power factor at which energy I s  suppl i ed 
duri ng the bi l l i ng month I s  less than 95 percent. 

To make the power factor adjustment ,  BPI. shal l I ncrease the bi l l i ng demand 
by one percentage poi nt for each percentage point or major fraction 
thereof ( . 5 or greater) by which the average l eadi ng power factor or 
average l aggi ng power factor I s  bel ow 95 percent. BPI. may elect  to wai ve 
the adj ustment for power factor I n  whol e or I n  part. 

B. Low Densi ty Di scount ( LDD ) 

1 .  Basic LUD Pri nciples 

A predetennl ned di scount shal l be appl i ed each month of a cal endar 
year to the charges for power purchased under thi s rate schedu l e  by 
el i gi ble  purchasers as defi ned In Section IV. B . 2. , below. The 
di scount shal l be based on the fol l owing rati os : 

a .  the purchaser' s total electri c energy requl rements duri ng the 
previous cal endar year ( I ncl udi ng the purchaser ' s  nonfl na sales 
and sales for resal e )  d i v i ded by the purchaser' s deprec i ated 
electric pl ant ( excludi ng generation plant ) at the end of SuC" 
year, and 

b.  the average number of residenti al  consumers duri ng the previous 
cal endar year di v i ded by the numbe r of pol e mi l e s  of 
distri bution l i ne at the end of such year. 

In  calcul ating these ratios BPI. shal l use data perta i n i ng to the 
purchaser' s enti re electric utt l l ty systel1l wi thi n the region. 
Re sul ts of the cal cul ati ons shal l not be rounded. 

2. El igibi l i ty Cri te ri a 

To qual i ty for a di scount, the purchaser IllUSt meet al l fi ve of tile 
fol l owi ng el i g i bi l i ty cri teri a :  
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a .  The purchaser must serve as  an e l ectri c uti l i ty offeri ng power 
for resa l e ;  

b .  the purchaser must agree to pass  the benefits of the di scount 
through to the purchaser' s consumers wi thi n the BPI. regio n ;  

c .  the purchaser ' s  k t l ollatthour to I nvestment rat i o  
( Ratio IV . B . l . a )  must b e  l ess than 60; 

d .  the purchaser' s consumers per �I l e  rat i o  ( Ratio I V . B . l . b )  .ust 
be l ess than 1 0 ;  and 

e .  the purchaser must qual i fy for  a di scount based on the criteria 
I n  section I V. B . l, bel ow.  

l. DI scounts 

The plJrchaser shal l be awarded the greatest di scount for wh i ch that 
purchaser qual Hies.  The di scounts and the qual'Hy l ng cri teri a for 
each are l i sted below. 

a. Three percent 
For any purchaser for who.: 

( 1 )  the k l l owatthour to I nvestment rat i o  I s  equal to 
o r  greater than 25 but l ess than l5, or 

( 2) the consumers per .I l e  ratio  I s  equal to or 
greater than 4 but less than 6. 

b.  FI ve percent 
Fo r any purchaser  for whom: 

( 1 )  the kl l owatthour to I nvestment ratio  I s  equal to 
o r  greater than 15 but less tnan 25,  or 

( 2) the consumers per mi l e  rat i o  I s  equal to or 
greater than 2 but l e ss than 4. 

c .  Seven percent 
Fo r any purchaser for whom: 

( 1 )  the k l l owatthour to I nvestment ratio  I s  less than I S, or 

C. Exchange Adj ustment 

( 2) the consumers per mi l e  ratio I s  less  than l. 

The Exchange Adjustment shal l be cal cul ated pursuant to section I l l . C . 2 o f  
the General Rate Schedule Provi sions and shal l b e  appl ied t o  al l power 
purcha ses under thi s  rate schedul e fr�. November I ,  1 981 , through 
June lO, 1 985. 

For thi s  rate schedul e ,  the variable EC In the Exchange Adjustment 
cal c ul ation sha l l  have a val ue of 0. 21 l. 

D. Supply System Adj ustment 

The Supply Sys tem Adjustment sha l l  be calcul ated pursuant to section 
1 1 1 . C . l  of the General Rate Schedu l e  Provi sions and shal l be appl ied to 
energy purchases made under thi s  rate schedul e  from July I ,  1 �H4, through 
June lO, 1 985. 
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For thf s  rate schedul e ,  the va rf ables SS a nd DO fn the Supply System 
calculat fon sha l l  have the fol l owf ng val ue s :  

I .  S S  s 0 . 968; 
2. BD . 75 , 91 9. 

SECTION V. RESOURCE COST CONTR IBUT ION : 

The approxfmate cost contrl butf on of df fferent resource categorfes to the 
PF-838 rate f s  78 percent FBS and 22 percent Exchange. 

The forecasted average cost of resources ava f l ab l e  to the Admf nf strator under 
average water condf tfons f s  20. 2 mf l l s  per k f l owatthour. 

The forecasted cost of resovrces to meet l oad growth f s  2�. 3 mf l l s  per 
k f l owatthour. 

SECTION VI.  GENERAL PROV IS IONS : 

Sales of powe r under thf s  schedule  sha l l  be subjec t  to the General Rate 
Schedul e  Provfsfons and the fol l owf ng Acts,  as amende d :  the Bonnevf l l e Project 
Act, the Regfonal Preference Ac t  ( Pub. L.  66- 5521 , the Federal �o l umb f a  R f ver  
Transmfssfon System Ac t ,  and  the Pac f ffc  Northwest Elec trfc Power Pl annf ng and 
Conserva tfon Act.  

SECTION I .  AVAILAB ILITY : 

SCHEDULE I P-83 

INDUSTRIAL POWER RATE 

Thf s schedule f s  ava f l able  to exf st f ng df rect -servf ce f ndustrf al  customers for 
the contract purchase of Industrf al  Ff rm Power on an Operatfng Demand basf s 
and for Aux f l f a ry  Power requested by the purchaser and made avaf l able as an 
Auxf l f a ry  Demand by BPA on an f ntermf ttent bas f s .  Thf s ra te schedule 
supe rsedes Schedul e  IP-2 whfch went f nto effect on an fnterfm �asf s on 
October I ,  1 982. 

SECT lOIl I I .  RATE : 

Thf s rate schedul e  f nc l udes charges for two rate perf ods. Perfod A begfns 
November I ,  1 983, and contf nues through June 30,  1 984. Perfod B begf ns  
July I ,  1 984 , and  contf nues untf l thf s rate schedule fs  superseded. The 
charge for Perfod 8 f s  shown fn parentheses fmmedf ately fol l owfng the cha rge 
for Perfod A. I f  only one rate appea rs, the g f ven rate f s  effectf ve for both 
rate perf ods. Wf thf n each rate perfod there are two sets of charge s :  one for 
purchasers durf ng perfods when they have not requested servfce to the ff rst 
quartf le  wf th surp l us ff rm ene rgy l oad carryfng capabf l f ty ( FELCe l and  another 
for purchasers durfng perf ods when they have requested such servfce.  

A.  When the purchaser has not requested servf ce to the ff rst quart f l e  wf th 
surp l us FELCC the fol l oWIng rate shal l apply:  

I .  Custome r Cha rge : 

a .  for a l l  bf l l f ng month s :  $5. 72 ( $5. 931  per k f l owatt o f  Operatfng 
Demand. 

2. Demand Charge : 

a .  for the bf l l f ng months December through Aprf l ,  Honday th rough 
Saturday, 7 a .m.  through 1 0  p .m. : $4 . 66 ( $4. 651 per k f l owatt of 
bf 1 1  f ng demand, 

b. for the bf 1 1  f ng months Hay through November ,  �Ionday through 
Saturday , 7 a .m.  through 1 0  p . m . : $2. 20 ( $2. 281 per k f l owatt of 
bf  1 1  f ng demand, 

c .  a l l  other hours : No demand charge. 

3. Ene rgy Charge : 

a .  for the bf l l f ng months September through Harch : 
1 5. 0  ( 1 5 . 6 1  mf l l s  per k f l owatthour of bf l l fng energy , 

b .  for the bf l l f ng months Ap rf l  throuyh August : 1 2. 3 1 1 2. 8 1  .f l l s  
per k f l owatthour of bf l l f ng energy . 
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4. Unauthori zed I nc rease Charge : 

a .  8l. 0 .i l l s  per k i l owatthour. 

B. When the purchaser has requested service to the f i rst quarti l e  wi th 
surplus fELCC the fOTTowi ng rate sha l l  apply:  

1 .  Customer Charge : 

a .  for II I bi l l i ng month s :  $7. l1 ( $7 . 48) per k i l owatt o f  Uperati ng 
Demand . 

2. Demand Cha rge : 

a .  for the bi l l i ng months Dece�be r through Apri l ,  �wnday through 
Saturday, 7 a •••  through 1 0  p •••  : $5. 50 ( $ 5. 70) per k i l owatt of 
bi l l i ng demand , 

b.  . for the b i l l i ng months Hay through November, Monday through 
Saturday, 7 a • • • through 1 0  p •• •  : $2. l9 ( $2. 48)  per k i l owatt of 
bi l l i ng demand, 

c .  al l other hours : N o  demand charge. 

3. Energy Charge : 

a .  for the bi l l i ng months Septe�be r through Harch : 
1 6. 1  ( 1 6. 7 )  mi l l s  per k i l owatthour of bi l l i ng energy, 

b. for the bi l l i ng MOnths April through August:  l l. �  ( l J. 4) .i l l s  
per k i l owatthour o f  bi l l i ng energy. 

4. Unauthori zed Inc rease Charge : 

a .  83.0 mi l l s  p e r  k i l owatthour. 

SECTION I I  I .  B I LL 1116 fACTORS : 

A. B i l l i ng Demand 

1 .  8asic Service 

BPA shal l base the bi l l i ng demand for Industri al Fi n1l Power on the 
l owest of the fol lowi ng bi l l i ng factors : 

a .  Operati ng Demand, 
b .  Curta i led Demand, or  
c .  Restri cted Demand . 

Each of the bi l l i ny factors for demand used i n  the computation of the 
power bi l l  sha l l  be adj usted for power factor. Only that portion of 
the demand which is purchased fr� SPA sha l l  be consi dered in the 
determination of the b i l l i ng demand. 

I f  the purchaser requests a wai ver regardi ng notice requi rements, CIS 
spec i fied i n  the purcha ser ' s  power sales contract.  for requested 
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changes i n  Operati ng De.and o r  Curtai l ed
' OeDand and i f  BPA does not 

grant the wa i ver, the purchaser shal l be bi l l ed as i f  no notice has 
been provi ded unt i l  such ti.e IS the number of days in the notice 
peri od have passed. I f ,  however, BPA ag rees to wai ve tne ' notice 
requi rement, the power bi l l  shal l reflect the' requested changes IS of 
the requested effecti ve date speci fied i n  the notice or, a t  SPA ' s  
di scret i on,  a date o f  BPA ' s  choosi ng wi thi n the notice period. 

Duri ng any bi l l i ng month in which there is more tnan one type of 
demand ( Operating Demand, Curtl i l ed Demand , or  Restricted Demand) 
for Industri al Fi n1l POI'ler basic servi ce , the bi l l i ng demalld for basi c  
service shal l b e  the wei ghted ave rage of the bi l l i ng demands for 
power purchased under th i s  rate schedule for such servi ce duri ng such 
month. 

2. Auxi l i a ry Power 

for Aux i l i a ry  Power requested by the purchaser and made a va i l ab l e  by 
S PA, the bi l l i ng demand sha l l  be the weighted average of the 
purchase r ' s Auxi l i a ry  Demands duri ng the bi l l i ng month , as adjusted 
for power factor. 

l. Curtai lments 

BPA shal l charge the purchaser for curtai hnents i n  accordance wi th 
the provi sions of section 9( c )  of the power sales contract. 

4. Unauthorized I nc rease 

If the l-leasured Demand du ring the hours 7 a ••• - 10 p . m. on any day 
Monday through Saturday exceeds the sum o f :  

a .  the bi l l i ng dellland ( a s  speci fied i n  section I I L A. l )  duri ng tllat 
hour before adj ustment for power factor, 

b. the Auxi l i a ry Demand duri ng that hour before adjustment for 
power factor, and 

c .  any appl i cabl e demands which the purchaser acqui res through 
other contracts for such hou r. 

the di fference may be b i l led : 

a.  as unauthori zed i nc rease, or  
b .  as  addit i onal bi l l i ng demand under thi s  rate SChedul e .  

SPA sha l l  make the determi nation a s  t o  how the unauthori zed i nc rease 
sha l l  be bi l led.  

5. Transiti onal Se rvice 

If the purchaser reque sts bi l l i ng on a Measured Demand bash pursuant 
to section 4 of the power sal es contract and i f  SPA agrees to such 
b i l l i  ng , the bi l l i  ng demand for the bi l l i  ng month slla 1 1  be the 
wei ghted average of the dai ly Measured Demands as a dj usted for powe r 
factor. However. at no t ime duri ng the peri od of restora t i on, IS 

C-1 2 



defi ned I n  sec tion 4( e )  of the power sales contract,  shal l the dal ly 
demand be l ower than any previous such demand during such peri od. 
Shoul d the Measured Demand for any day duri ng the period of 
restoration be l ower than the da l ly demand for the previous day , the 
previous day ' s  dal ly demand shal l be used as tne dal ly demand for 
such day. 

B. Bi l l i ng Energy 

The bl l l l  ng energy sha1. 1  be the 14easured Energy for the bl l l l  ng month. 

The power bi l l  shal l refl ec t  the di stri buti on of the k l l owatthours of 
bi l l i ng energy among the respect i ve bi l l i ng demands for the bi l l i ng month. 

SECT ION I V. ADJUS THEIITS : 

A. Val ue of Reserves 

A monthly bi l l i ng credi t for the va l ue of the reserves provi ded by 
purchasers of Industri a l  Fi nn Power sha l l  be : 
1 .  $0. 25  ( SO. 26) per k i lowatt of b i l l i ng demand and 
2. 1 . 7  ( 1 . 8) mi l l s  per k l l owatthour of bi l l i ng energy . 

The ' adjustment shal l be appl ied to the same bi l l i ng factors whi c h  are used 
to determine the bi l l i ng for power purchased under sec tions  1 1 1 . A. l  and 
1 1 1 . A . 2  of thi s  rate schedule.  No  va l ue of reserves cred i t  sha l l  be 
appl i ed to that portion of the purchaser ' s demand subject to curtai l ment 
charges under sec tion 1 1 1 . A . 3 of thi s  rate schedul e .  I n  addi tion,  no 
val ue of reserves credi t sha l l  be appl i ed to those purchases subject to 
unauthori zed I ncrease charges under section 1 1 1 . A. 4, above. 

B. Power Factor Adj ustment 

The adj ustment for power factor, when speci fied In thi s  rate schedu le  or 
In the power salp.s contrac t,  sha l l  be made In accordance with the 
provi s i ons of both thi s  sec tion and section 1 1 1 . C. l of the Genera l  Kate 
Schedul e  Provi s i ons. The adjustment shal l be made I f  the a verage l eading 
power factor or average l aggi ng power factor at which energy I s  suppl i ed 
duri ng the bi l l i ng month I s  l ess than 95 percent. 

To make the powe r ' factor adjustment, BPA shal l I ncrease the bi l l i ng demand 
by one percentage poi nt for each percentage poi nt or major frac ti on 
thereof ( . 5  or greater) by which the average l eadi ng power factor or  
average l aggi ng power factor Is  below 95  percent. BPA  may elec t  to  wa i ve 
the adj ustment for power factor I n  whole or I n  part.  

C.  Exchange Adj ustment 

The Exchange Adjustment sha l l  be cal cul ated pursuant to sec�lon 1 1 1 . �. l of 
the General Rate Schedule Provi sions and sha l l  be appl ied to a l l  power 
purchases under thi s  rate schedu l e  from November I ,  1 983, through 
June 30, 1 985. 
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For th i s  rate schedul e ,  the vari abl e E C  I n  the Exchange Adj ustment 
cal cul ation shal l have a val ue of 0. 822. 

SECT ION V. RESOURCE COST CONTR IBUT ION : 

The approximate cost contribution of different resource categori es to the 
I P-838 rate I s  1 00 percent Exchange. 

The forecasted a verage cost of resources ava i l able to the Admi ni strator under 
average water condi ti ons I s  20. 2 mi l l s  per k l l owatthour. 

The forec�sted cost of resources to meet l oad growth I s  29. 3 mi l l s  per 
k l l owatthour. 

SECT ION V I .  GENERAL PROV IS IONS : 

Sal e s  of power under th i s  schedul e sha l l  be subject to the General Rate 
Schedu l e  Provi s ions and the fol l owing Acts,  as amended:  the Bonnevi l l e  Project 
Ac t ,  the Regional Preference Act ( Pub. l.  88-5�2) .  the Federal Col umb i a  Ri ver 
Transmi ssion System Ac t ,  and the Pac i fic  Northwest E l ec tri c Power Planni ng and 
Conservation Act.  

C-1 4  



SCHEDtlLE IH-83 

SPECIAL INDUSTRIAL RATE 

SECT ION I .  AVAILAB I L I TY : 

Thl s schedule  l s  a va l 1 abl e for the Hanna Nl ckel Sme l t l ng Company ' s  contract 
purchase of a specla l  class of Industrl al  Powe r on an Operatlng Demand bas l s  
and for Aux l 1 l a ry  Power requested by the purchaser and made ava l 1 able .s an 
Auxl 1 l a ry  Demand by BPA on an l nten.l ttent basl s. Thl s  rate schedule l s  .ade 
ava l 1 able pursuant to sectlon 1( d ) ( 2 )  of the Pac l f l c  Northwest El ectrlc Power 
Plann l ng and Conservatlon Act. Thl s  schedule supersedes Schedu l e  S I-2  whlch  
went l nto effect on  an l nterlm bas l s  on  October 1 ,  1 �82. 

SECTION I I .  RATE : 

Thl s  rate schedul e  l nc l udes charges for two rate perl ods.  Perl od A begl ns 
November 1 ,  1 983, and contl nues through June lO, 1 984. Perlod B beg l ns 
July 1 ,  1 984, and contl nues untl 1 th l s  rate schedule l s  superseded. The 
charge for Perlod B l s  shown l n  parentheses lmmedl ately fol l owlng the charge 
for Perlod A.  I f  only one rate appea rs, the gl ven rate ls effectl ve for both 
rate perl ods. 

A. Demand Charge : 

1 .  

2 .  

3. 

for the bl 1 1 l ng months December through Ap rl 1 ,  Monday througn 
Saturday , 7 a .m. through 1 0  p ••. : $5. 50 ( $5. 70)  per k 1 1 0watt of 
bl l l l  ng demand, 
for the bl 1 1 l  ng months Hay throuyh November, Handay througll Saturday , 
1 a . m .  through 1 0  p • • •  : $ 2. 39 ( 52. 48) per k l 1 0watt of bl 1 1 l ng demand, 
a l l  other hours : No demand charge. 

B. Energy Charge : 

1 .  for the bl 1 1 l ng months September through Harch : 
1 6. 1  ( 1 6. 1 ) ml 1 1 s  per k l 1 0watthour of bl 1 1 l ng energy , 

2. for the bl 1 1 l ng months Aprl 1 through August : 
1 2 . 9  ( 1 3 . 4 )  ml 1 1 s  per k l 1 0watthour of bl 1 1 l ng energy . 

C. Unauthorlzed Increase Charge : 

1 .  8l. 0 1I1 1 1 s  per k 1 1 owatthour. 

SECT lOIl I I I .  B ILL ING FACTORS : 

A. B l 1 1 l  n9 Demand 

1 .  Baslc Servlce 

BPA sha l l  base the bl 1 1 l ng demand for thl s spec l a l  c l ass of 
Industrl al  Power on the l owest of the fol l owl ng bl 1 1 l ng factors : 
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a .  Dperatl ng Demand , 
b. Cu rtal 1ed Demand, or  
c .  Restrlcted Demand. 

Each of the bl 1 1 l ng factors for deland used ln the cOMputatlon of the 
power b l 1 1  sha l l  be adjusted for power factor. Only that portlon of 
the del1land whlch 15 purchased frlllA SPA sha l l  be cons l dered ln the 
determl natl on of the bl 1 1 l ng del1land. 

If the purchaser requests a wa l ver  regard l ng notlce requl rements, as 
speci fled l n  the purchase r ' s  power sal es contr.act, for requested 
changes l n  Opera tlng Demand or Curtal 1ed Demand and l f  B�A does not 
grant the wa l ver,  the purchaser shal l be b l 1 1ed as l f  no notlce has 
been provl ded unt l 1  such tl� as the number of days l n  the notlce 
perlod have passed. I f ,  howeve r, BPA agrees to wa l ve the notlce 
requl rement, the power b 1 1 1  shal l reflect the requested changes as of 
the requested effectl ve date spec l f l ed l n  the notlce or,  at BPA ' s  
dl scretloA, a date o f  SPA ' s  choosl ng wl thl n  t�e notlce perl od. 

Durl ng any bl 1 1 l ng month ln whlch there ls .are than one type of 
demand ( Operating Deloand, Cu rta 1 1ed Ilelllclnd , or  Restrlcted Uemand) for 
baslc servlce from thl s spec l al cl ass of Industrl al  Power,  the 
bl 1 1 l ng demand for basl c  servlce sha l l  be the welghted average of the 
b l 1 1 l ng demands for power purchased under thl s  rate schedule for such 
servlce durl ng such month. 

2. Aux l 1 l a ry Power 

For Aux l 1 l a ry  Power requested by the purchaser and made ava l 1 able by 
BPA, the bl 1 1 l ng demand sha l l  be the wel ghted average of the 
purchaser' s Auxl 1 l a ry  Demands durlng the bl 1 1 l ng month, as adj usted 
for power factor. 

l. Curta l 1ments 

BPA sha l l  charge the purchaser for curta1 1�nts l n  accordance wl th 
the prov l s l ons of sectlon 9( c )  of the power sales contrac t .  

4 .  Unauthorl zed Increase 

If the Measured Demand durl ng the hours 7 a .m .  - 10 p . m. on .� day 
Honday through Saturday exceeds tne sum o f :  

a .  the bl 1 1 l ny demand ( a s  specl fled l n  sectlon 1 1 1 . A. l )  durl ny that 
hou r before adj ustment for power factor, 

b. the Aux l 1 l a ry  Demand durl ng that hour before adjustment for 
power factor, and 

c .  any appl lcable schedul ed demands whlch the purchaser .cqul res 
through other contracts for such hour, 

the d lfference may be bl 1 1 ed :  

a .  as  unauthorl zed l nc rease , o r  
b. as  addl tl onal bl 1 1 l ny demand under thl s  rate schedule.  
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BPA sha l l  make the determi nati on as to how the unauthorized i nc rease 
sha l l  be b i l l ed .  

5.  Trans i ti onal Servi ce 

I f  the purchaser requests bl l 1 1 ng on a Measured Uemand bas 1 5  pursuant 
to section 4 of the power sa l e s  contract and if SPA agrees to such 
bi l l i ng ,  the bi l l i ng demand for the b i l l i ng month sha l l  be the 
we i ghted average of the da i ly Measured Demands as adj usted for power 
fac tor. HOl1ever ,  a t  no time during the period of restoration ,  a s  
defi ned i n  sec tion 4( e )  o f  the power sal e s  contrac t,  shal l the da l ly 
�emand be l ower than any previous such demand duri ng such period. 
Shoul d the Mea sured Demand for any day duri ng the period of 
restora tion be l ower than the da l ly demand for the previous day, the 
prev i ous day ' s  demand sha l l  be used as the dai ly demand for such day . 

B. B i l l i ng Ene rgy 

The bi l l i ng energy shal l be the Measured Energy for the b i l l i ng month. 

The power bi l l  sha l l  re flec t  the distribution of the k l l owatthours of 
bi l l i ng energy among the respecti ve bi l l i ng demands for the bi l l i ng month. 

SECTION I V .  ADJUSTMENTS : 

A. Va l ue of Reserves 

An adj ustment for the val ue of the reserves provi ded by purchasers of thi s 
spec i a l  c l a s s  of Industri al  Power shal l be : 

1 .  $0. 2 5  ( $0. 26)  per k i l owatt of bi l l i ng demand and 
2 .  1 . 7 ( 1 . 8 ) mi l l s  per k l l owatthour of bi l l i ng energy . 

The adjus tment sha l l  be appl i ed to the same bi l l i ng factors �Iich are used 
to determi ne the bi l l i ng for power purchased under sections 1 1 1 . A. l  and 
I I I . A. 2  of th 1 5  rate schedul e .  N o  va l ue o f  reserves c redi t sha l l  be 
appl i ed to that portion of the purchaser' s demand subject to curtai lment 
charges under section 1 1 1 . A. 3  of thi s rate schedul e .  I n  addi tion,  no 
val ue of reserves c redi t sha l l  be appl ied to those purchases subject to 
unauthori zed i nc rease charges under section 1 1 1 . A. 4, above. 

B.  Power Factor Adj ustment 

The adj ustment for power factor,  when spec i f i ed I n  thi s  rate schedu le or 
In the power sal e s  contrac t ,  sha l l  be made In accordance with the 
provi si ons of both th i s  section and section 1 1 1 . C. l  of the General �ate 
Schedul e Provi sions . The adjustment sha l l  be made I f  the a verage l eading 
power factor or average l aggi ng power factor at which energy i s  suppl i ed 
during the bi l l i ng month I s  l ess than 95 percent. 

To make the power factor adj ustment, BPA sha l l  i nc rease the bi l l i ng demand 
by one percentage poi nt for each percentage poi nt or major fraction 
thereof ( . 5  or grea ter)  by which the average leading power factor or 
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a verage l aggi ng power factor 1 5  below !l5 percent. BPA lIay elec t  to val ve 
the adjustment for power factor i n  whole or i n  part. 

SECT IOU V.  RESOURCE COST COUTR IBUTION : 

The IH-838 rate I s  not based on the cost of resources. 

The forec ast�d average cost of resources ava i l able to the Admi n i s trator under 
average water condi ti ons I s  20. 2 mi l l s  per k i l owatthour. 

The forec�sted cost of resources to meet l oad growth I s  29. 3 m i l l s  per 
k l l owa tthour. 

SECT ION VI . GENERAL PROVIS IONS : 

Sales of power under thi s schedul e  shal l be subject to the Genera l  Rate 
Schedul e  Prov i s i ons and the fol l owing Acts,  as amended:  the Bonnevi l l e  Project 
Act, the Regional Preference Ac t  ( Pub. l.  88-552 ) ,  the Federal Col umb i a  Ri ver 
Transmi ssion System Ac t ,  and the Pac i fi c  Northwest Electric Power Pl anni ng and 
Conseva tlon Act.  
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SECTION I .  AVA ILAB IL ITY : 

SCHEDULE Cf -83 

FIRM CAPACITY RATE 

Thi s schedul e i s  ava i l able for the contract purchase of fi rm Capac i ty wi thout 
energy on a Contract Demand bas i s  for supply duri ng a contract yelr of 
12 .onths or duri ng a contract season of 5 months. June 1 through OCtober 31 . 
Thi s schedule supersedes Schedule  CF-2 which went i nto effect on an i nteri. 
basi s on October 1 .  1 982. 

SECT IOtl I I . RATE : 

Thi s  rate schedule i ncl udes charges for two rate peri ods. Pe ri od A begi ns 
November 1 .  1 983. and conti nues through June 30. 1 �84. Peri od B beg i ns 
July 1 .  1 984. and conti nues unti l thi s  rate schedule i s  superseded. The 
cha rge for Per i od B i s  shown i n  parentheses immedi ately fol l owi ng the cha rge 
for Period A. If onl y one rate appears.  the g i ven rate i s  effec t i ve for both 
rate periods. 

A. Contract Year Service 

$44. 1 6  ( S45. 84) per k i l owatt per year of Contract Demand. b i l led monthly 
at the rate of $3. 68 ( S3. 82) per k i l owatt of Contract Demand. 

B. Contract Season Service 

$1 1 . 95 ( SI 2. 40) per k i l owatt per season of Contract Demand. b i l led monthly 
duri ng the contract season at the rate of $2. 39 ( $2. 48) pe r k i l owatt of 
Contract Demand. 

C. Intert i e  Servi ce 

The month ly capac i ty rate speci fi ed i n  SUbsecti ons A. l and A. 2. above .  
sha l l  b e  i ncreased by SO. 51 ( SO. 5 3 )  p e r  k i l owatt for capac i ty made 
avai l able at the Oregon-Cal i forni a or the Uregon-Nevada border. for 
del i very over the Paci fic Northwest-Paci fic Soutlrwest ( Southern) Intertie.  

O.  Extended Peaki ng Surcharge 

The monthly capaci ty rate speci fied i n  SUbsecti ons A. 8 ,  and, i f  
appl icab l e .  C .  above. sha l l  be i nc reased by $0. 043 per k i l owatt o f  bi l l i ng 
demand for each hour that t�e purchaser' s monthly demand duration exceeds 
9 hours. The charge shal l be prorated for each port i on of an hour of 
extended peak i ng suppl ied to the purchaser. The purchaser' s demand 
duration for the month shal l be determi ned by d i vi di ng :  

1 .  the k l l owatthours suppl led to the purchaser under thl s rate schedul e  
between the hours of 7 a .lII. and 1 0  p . lII. on the on-peak day ( l40nday 
through Saturday) of lIIaxim ... k l l owatthour use during those hours. oy 
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2. the purchase r ' s Contract De.and for such month. 

The addi ti onal charge descri bed above shal l not be appl i ed duri ng peri ods 
when BPA i s  offering Nonfi nl Energy for sale. 

SECT ION I I I . B ILLING FACTORS :  

The bi l l i ng demand sha l l  be the Contract Demlnd. 

SECTION IV .  SPEC IAL PflOVIS IOII :  

Contracts for the purchase of Fi nl Capaci ty under thi s  schedul e  sha l l  i ncl ude 
provi s i ons for the purchaser to repl ace the energy IccomPlny i ng the del i very 
of such capaci ty .  

SECTION V .  ADJUSTMENTS : 

A. Exchange Adjustment 

The Exchange Adj ustment sha l l  be cl lcul lted pursuant to section 1 1 1 . C. l  of 
the General Rate Schedule Provi s i ons Ind shi l l  be Ippl ied to 11 1 power 
purchases under thi s  rate schedu l e  from November 1 .  1 �83. througn 
June 30. 1 985. 

For contract year servi ce. the vlrilble EC in the Exchange Adj ustment 
calcul ation sha l l  have a val ue of 0. 338. 

For contract season servi ce . the vari abl e EC i n  the Exchange Adj ustment 
calculation shal l have a val ue of 0. 240. 

B. Supply System Adj ustment 

The Supply System Adjustment shal l be calculated pursuant to section 
1 1 1 . C . 3  of the Gene ral Rate Schedule Prov i s i ons and sha l l  be appl i ed to 
ene rgy purchases made under thi s  rate schedul e  from July 1 .  1 9d4. through 
June 3D, 1 985. 

For contract year servi ce , the va ri ables SS and 80 in the Suppl y Syste. 
cal cul ation sha l l  have the fol l owi ng val ues : 

1 .  SS · 0. 01 1 ,  
2. BU · 1 4, 1 24. 

For contract season service . the variables SS and BD in the Supply Syste. 
calcul ation shal l have the fol l owi ng val ues : 

1 .  SS · 0. 001 , 
2. BO a 3.000. 
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SECTION VI .  RESOURCE COST CONTR IBU rION : 

The approximate cost contri buti on of di fferent resource categori es to the 
CF -838 rate i s  70 percent FBS and 30 percent Exchange for contract year 
service , and 75  percent FBS and 25 percent Exchange for contract season 
servi ce. 

The foreca sted average cost of resources ava i l ab l e  to the Admi ni strator under 
average water cond i t i ons i s  20. 2 mi l l s  pe r k i l owa tthour. 

The foreca sted cost of resources to meet l oad growth i s  29. 3 mi l l s  per 
k i l owatthour. 

SECTIO/l V I I .  GHIERAL PROVIS IONS 

Sales of power under thi s  schedul e  sha l l  be subj ect to the General Rate 
Schedul e  Provi sions and the fol l owing Acts,  a s  amende d :  the Bonnevi l le Proj ec t  
Act,  the Regi ona l Preference Ac t  ( Pub. L. 88-552) , the Federal Col umb i a  Ri ver 
Transmi ssion System Ac t ,  and the Paci f i c  Northwest El ectri c Power Pl anni ng and 
Conservation Ac t .  
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·SECT 1011 I .  AYAILAB (L IlY : 

SCHEDULE CE-83 

EMERGENCY CAPAC I TY RATE 

Thi s schedul e  i s  ava i l ab l e  for the purchase of capac i ty :  

A. when an eme rgency exi sts on the purchase r ' s  system, or 
B .  when the purchaser wi shes to di spl ace hi gher cost fi rm capac i ty 

resou rces which  a re otherwise ava i l able to meet the purchase r ' s  load 

p rovi ded the purc haser requests such capac i ty and BPA has capac i ty avai l ab l e  
for �lJch purpose. 

Thi s  schedu l e  supersedes Schedu l e  CE-2 which went i nto effect on an i nterim 
bas i s  on October I ,  1 982. 

SECTION I I .  RATE : 

Thi s rate schedul e  i ncl udes charges for two rate periods. Period A begi ns 
November I ,  1 983, and conti nues through June 30, 1 984. Period B begi ns 
July I ,  1 984, and conti nues unt i l  thi s  rate schedule  is superseded. The 
charge for Period B is shown in parentheses immedi ately fol l owi ng the charge 
for Period A .  I f  only one rate appea rs, the g i ven rate is  e ffec ti ve for both 
rate periods. 

A. Demand Charge 

Sl . l l  ( SI . 1 5) per k i l owatt of demand per calenda r week or portion 
thereof. 

B. I nterti e  Cha rge 

The demand charge spec i fi ed above shal l be i nc reased bj SO. 1 3  per k i l owatt 
per week for capac i ty !!lade avat l ab l e  at  the Oregon-Cal t fornh or 
Oregon-Nevada border for del i ve ry  over the Paci fi c  Northwest-Pac i fi c  
Southwest ( Southern) I ntertie .  

SECT ION I I I .  B ILLING FACTORS : 

The bi l l i ng demand shal l be the maximum amount requested by the purchaser and 
made a va i l ab l e  by BPA during a cal endar week. I f  BPA i s  unab l e  to meet 
subsequent reque sts by a purchaser for del i very at the demand previ ously 
estab l i shed during such week,  the bi l l i ng demand for that week shal l be the 
l owe r demand which BPA i s  able to supply. 
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SECTION I V. B ILL ING PER IOD : 

Bil l s  sha l l  be rendered aonthly. 

SECTION V. SPECIAL PROV I S ION : 

Energy del i vered with such capaci ty sha l l  be returned to U�A wi thi n  7 days of 
the date of del i verY and shal l be returned at times and rates of del i very 
agreed to by both the purchaser and BPA prior to del i verY. BPA may agree to 
accept the return energy after the nonaal 7 day return period provi ded that 
such delay has been mutual ly agreed upon pri or to del i verY. 

SECTION V I .  RESOURCE COST CONTR IBUTION : 

The approximate cost contri buti on of di fferent resource categories to the 
CE-83 rate i s  70 percent FBS and 30 percent Exchange. 

The forecasted a verage cost of resources ava i l able to the Admi ni strator under 
average water conditions i s  20. 2 Mi l l s  per k i l owatthour. 

The forecasted cost of resources to �et l oad growth i s  29. 3 .i l l s  per 
ki l owatthour. 

SECT ION V I I .  GENERAL PROV IS IONS : 

Sales of power under thi s  schedule sha l l  be subject to the General Rate 
Schedule Prov i s i ons and the fol l owing Acts,  as  amende d :  the Bonnevi l l e  Project 
Act, the Regi onal Preference Ac t  ( Pub. L. 88-552) , the Federal Col umb i a  R i ver 
Transmi ssi on Systea Act, and the Pac i fi c  Northwest Electri c Power Pl anning and 
Conservat i on Act.  
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SCHEDULE NR-83 

NEW RESOURCE F IRM POWER RATE 

SECTION I .  AVAILAB IL ITY : 

Thi s  schedul e i s  avai l able for the contract purchase of fi na power to be used 
wi thi n the Paci fic 1I0rthwest. 

New Resource Fi na Power is avai l ab l e  to those i nvestor-owned uti l i ti es under 
net requi rements contracts purchasing fi na power for resa l e ,  di rect 
consumption, or use in construction, test and start up, and s tation servi ce. 

New Resource Fi na Power is a l so a va i l able to any publ i c  body, cooperati ve, or 
Federal agency to the extent such power is needed to serve any i ncrease i n  
energy consumption o f  a l oad a s  defi ned i n  secti on 3. ( 1 3) o f  the �ac i fi c  
Northwest Electric Power Pl anni ng and Conservation Ac t  °as i nterpreted i n  
Notice of Final Ac tion ( 46 F . R .  44353) ( September 3 ,  1 981 ) .  • 

Thi s  schedule supersedes Schedu l e  NR-2 which went i nto effect on an i nteri. 
basi s on October I ,  1 982. 

SECTION I I .  RATE : 

Thi �  rate schedul e i nc l udes charges for two rate periods. Pe ri od A begi ns  
November I ,  1 983, and  conti nues through June 30, 1 984. Period B beg i ns 
July I ,  1 984. and conti nues unti l thi s rate schedul e  i s  superseded. The 
charge for Period B is shown in parentheses innedi a tely fol l owing the charge 
for Per i od A. If  only one rate appears , the gi ven rate i s  effecti ve for both 
rate periods. 

A. DeMand Charge : 

1 .  for the bi l l i ng months December through Apri l ,  Handay through 
Saturday, 7 a .... through 1 0  p . • •  : $5. 50 I SS. 70) per ki l owatt of 
bi l l i ng demand, 

2. for the bl 1 1 1  ng months Hay through tlovember,'  �Ionday through Saturday , 
7 1 . m. through 1 0  p • • •  : $2. 39 ( $2. 48) per ki l owatt of bi l l i ng demand, 

3. a l l  other hours : No demand charge. 

B. Energy Cha rge : 

1 .  for the bi l l i  ng months SeptenJiler through Harch : 
25. 5 ( 26 . 4 )  .11 1 l s  per k l 1 owatthour of b i l l i ng energy , 

for the bi l l i ng months Ap ri l  through August : 
21 . 5  ( 22. 3) .. i l l s  per k i l owatthour of bi l l i ng energy. 

2. 
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C. Unauthori zed I nc rease Cha rge : 

1 .  83. 0 mi l l s  per k i l owatthour. 

Z. Each 60-mi nute c l ock-hour i ntegrated or scheduled demand sha l l  be 
considered separately in determi ni ng the amount which  may be 
cons i dered an unauthori zed i nc rease pursuant to the B i l l i ng Uemand 
SUbsecti ons of sec tion I I I  of thi s rate schedul e.  That amount which 
BPA actua l ly treats a s  unauthori zed i ncrease pursuant to the 8i l l i ng 
Demand SUbsec tions of sec tion I I I  shal l be exc l uded from the total of 
the i ntegrated or schedul ed demands used to determine the amount 
whi ch may be consi dered an unauthorized i ncrea se under the B i l l i ng 
Ene rgy SUbsections of section I I I .  

SECTION I I I .  B ILL ING FACTORS:  

In thi s  section bi l l i ng factors a re l i sted for  each of the fol lowing types of  
purchasers : computed requi rements purchasers ( sec tion I I I . AI .  metered 
requi rements purchasers and those New Resource Fi rm Power purchasers not 
covered by sec tion 1 1 1 . A  ( section I I I . B I .  and purchasers of New Resource Fi rm 
Power during a period of i nsuffi c i ency ( sect i on I I I . C I .  I f  8PA has provi ded 
the purchaser wi th notice of i nsuffi c i ency . the bi l l i ng provi sions  of sec tion 
1 1 1 . C  sha l l  take precedence over the bi l l i ng provi sions of sec ti ons I I I . �  and 
I I I . B .  

A .  Computed Requi rements Purchasers 

Purchasers desi gnated by the Bonnevi l le Power AdMi ni stration ( BPA) as 
computed requi rements purchasers pursuant to power sales contracts 
executed after December 5,  1 980. shal l be bi l l ed i n  accordance wi th the 
provi sions of thi s section. 

1 .·  B i l l i ng Demand 

a .  Basic  Service 

The bi l l i ng demand for actual and planned computed requi rements 
purchasers sha l l  be the h i gher of the fol l owi ng bi l l i ng fac tors :  

I I I  the l ower of:  
( a l  the Measured Demand. before adj ustlaent for power 

factor, or 
( b l  the Computed Haximu. Requi reMent which i s  the l a rger 

of the Computed Peak Requi �nt or the Computed 
Average Energy Requi rement. and 

( ZI the l ower of : 
( a )  the Computed Peak Requi rement. or 
( bl 60 percent of the h i ghest Computed Peak Requi reaent 

durI ng the previous 11 bi l l i ng months ( R.1 tchet Uemand ) .  
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The b i l l i ng demand for contracted computed requi rements 
purcha sers sha l l  be the Computed Maximum Requi rement.  

h. Un�uthorlzed Inc rease 

Tha t port ion of any Mea su red Demand, as adjusted for power 
factor. which exceeds the Computed I�aximum Requl rement duri n9 
any b i l l  I ng month and whI ch cannot be a s s i gned : 

( 1 1  

( 21 

to a c l ass of power wh ich  BPA de l i vers on such hour 
pursuant to contrac ts between BPA and the purchaser, or 
to a type of powe r which the purcha ser acqui res from 
sources othe r than BPA and which BPA del i vers durl n9 such 
hour 

sha l l  be bl 1 l ed :  

( 1 1  i n  accordance wi th the prov i s I ons of the "Rel i ef from 
Ove rrun" exhibi t to the powe r sales contrac t ,  or 

( 2 1 as unauthorized i ncrease i f  such e.�h l b l t  does not apply or 
is  not a part of the purchaser ' s  power �ale5 ccntrac t .  

Z .  B l 1 l 1 ng E nergy 

a .  Bas ic  Servi ce 

b .  

The bi l l i ng energy for ac tua l a n d  pl anned computed requi rements 
purchasers shal l be the l es ser of : 

( 1 )  the Computed En� r9Y Max imum, or 
( 2 1 the sum of : 

32 percent of the Measured Energy , and 
68 percent of the Computed Ene rgy I�axlmum. 

The bI l l i ng energy for contrac ted computed requi rements 
purchasers shal l be the Computed Energy Maximum. 

Unauthori zed Inc rease 

The amount of Measured Energy duri ng a b i l l i ng month whi ch 
exceeds the Computed Ene rgy Maximum for that month and which 
cannot be assi gned:  

( 1 1  

( 2 1  

to a c l ass o f  power whict. BPA del i vers dUI'i ng such DOnth 
pursuant to contrac ts between BPA and the purchaser. or 
to a type of power which the purcha ser acqui res from 
sources other than BPA and whi ch BPA del i vers duri ng such 
mon� 

sha l l  be b i l l e d :  

( 1 1  i n  accordance with the provi s i ons of the "Rel i ef frOll! 
Overrun" exhi b i t  to the power sales contrac t ,  or 
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( 2) as unautho ri zed I ncrease I f  such exhibi t does not apply or  
Is  not a part of the purchaser' s power sa l es contract. 

B. 11ete red Re1ul rements Purchasers and Other Purchasers not covered by 
Section II .A, Above 

Purchasers desi gnated as metered requi rements customers and purchasers 
tak i ng power under thi s  rate schedule who are not otherwi se covered by 
secti on I I I . A  sha l l  be b i l led as  fol l ows : 

1 .  B i l l i ng Demand 

2. 

a.  Basic Service 

Fo r metered requi rements purchasers the bi l l i ng demand shall  be 
the Measured Demand as adjusted for power factor. 

Other purchasers shal l be b i l led on the Contract Uemand I f  
speci fied I n  the power sales contract. Otherwi se the bi l l i ng 
demand for such purchasers sha l l  be the Heasu red Uemand as  
adjusted for power factor. 

b. Unauthori zed Increase 

That port i on of any Measured Uemand, before adjustment for power 
factor, which exceeds the amount of f i rm  power the purchaser I s  
ent i tl ed to take pursuant to the power sll es contract and which 
cannot be assigned :  

( 1 )  to a cl ass of power which BPA del i vers on such hour 
pursuant to contracts between BPA and the purchaser,  or 

( 2) to a type of power which the purchaser acqui res from 
sourc�s other than BPA and which BPA del i vers duri ng 

such hour 

shall  be bi l l ed as unauthori zed I nc rease. 

B i l l i ng Energy 

a. Basic Servi ce 

For metered requi rements purchasers the bi l l i ng energy shall  be 
the Measured Ene rgy . 

Other purchasers shal l be b i l led on the Contract Demand 
mul tipl ied by the number of hours I n  the bi l l i ng month, provi ded 
a Contract Demand I s  spec i fied I n  the power sa l es contract. 
Otherwi se the bi l l i ng energy for such purchasers shil l be the 
Measured Energy. 

b. Unauthori zed Increase 

The amount of �leasured Energy duri ng a bi l l i ng l/IOnth which 
exceeds the amount which the purchaser I s  entt tIed to take 
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pursuant to the power sales contract duri ng that month and which 
cannot be assi gned : 

( 1 1  

( 2)  

to a class  of power which �PA del i vers duri ng such month 
pursuant to contracts between BPA and the purchaser, or 
to a type of power which the purchaser acqui res from 
sources other than BPA and which BPA del i vers duri ng such 
�onth 

sha l l  be b i l l ed as unauthori zed I ncrease.  

C.  Purchasers of New Resource Fi rm Power duri ng a Period of I nsuffi c i ency 

In the event of an I nsuffici ency of elec tric power, a l l  purchasers of New 
Resource F i rm  Power who are contractual ly 1 1.l ted to an I l l ocltion of 
capac i ty and/or energy , as  determi ned by BPA pursulnt to the terms of the 
purchlse r ' s  power sales contract ,  shil l be b i l led as fol l ows:  

1 .  B i l l i ng Demand , Gi ven In Al l ocltlon of Fi rm Capac i ty 

a .  Basic Service 

If there has been In I l l ocatl on of fi rm capac i ty ,  the bi l l i ng 
demand shal l be the l ower o f :  

( 1 )  the Heasured Demand as Idjusted for power factor, or 
( 2) the al l ocltl on of fi rm clplcl ty ,  determi ned pursuant to the 

purchaser' s power sll es contract. 

b. Unauthori zed I nc rease 

That port i on of any 11easured Demand, before Idj ustment for power 
factor, which exceeds the 11 l ocation of f i rm  caplc l ty Ind which 
clnnot be assi gned : 

( 1 1  

( 2 )  

to a cl ass of power which BPA del i vers on such hour 
pursuant to contracts between BPA Ind the purchaser, or 
to I type of power which the purchlser Icqul res from 
sources other than SPA and which BPA del i vers duri ng such 
hour 

sha l l  be bi l l e d :  

( 1 )  I n  accordance wi th the provi sions of the "Rel i ef fr� 
Overrun" exhi bi t to the power sales contrac t ,  or  

( 2)  as unauthori zed I ncrease If such exhi bi t does not apply  or  
I s  not a part  of the purchaser' s power sales  contrlct.  

2 .  B i l l i ng Energy, Gi ven an Al l ocation of Fi rm Energy 

a .  Basic Service 

If there has been an al location of f l rm' energy , the bi l l i ng 
ene rgy shal l be the l ower of : 
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3. 

1 1 )  the Measured Energy , or 
( 2 ) the a l l ocation of f i rm  energy , determi ned pursuant to the 

purchase r ' s  power sales contract. 

b. Unauthorized Increase 

The amount of Measured Energy during a bi l l i ng month which  
exceeds the a l l ocation of fi rm ene rgy for that month and  which  
cannot be  assi gned : 

I I I  
1 21 

to a c l ass of power which BPA del i vers during such month 
pursuant to contracts between BPA and the purchaser, or 
to a type of power which the purchaser acqui res f� 
sources other than BPA and which  BPA del i vers duri ng such 
�nth 

shal l be b i l l e d :  

1 1 )  i n  accordance wi th the p rovi sions of the "Rel ief from 
Overrun" exhi b i t  to the power sal e s  contract ,  or 

( 2) as unauthori zed i nc rease i f  such exh i b i t  does not apply or 
is not a part of the purchaser' s power sales contract. 

and/or No 

The bi l l i ng demand or bi l l i ng unergy, if not spec i fical ly 1 1.1 ted to 
an a l l ocation pursuant to the purchaser ' s  power sales contract ,  shal l 
be dete�1ned according to the appropri a te section,  I I I . A  or 1 1 1 . 8 ,  
above. 

SECTION V. ADJUSTMENTS : 

A. Powe r Factor Adjustment 

The adjustment for power factor, when speci fi ed in thi s  rate schedu l e  or 
i n  the power sales contract ,  sha l l  be made i n  accordance with the 
provi s i ons of both thi s  secti on and section 1 1 1 . C . l  of the General Rate 
Schedule  Provi s i ons. The adj ustment sha l l  be made i f  the average l eading 
power factor or average l aggi ng power factor at which  energy i s  suppl i ed 
duri ng the bi l l i ng MOnth i s  l ess  than 95 percent. 

To make the power factor adjustMent, BPA shal l i nc rea se the bi l l i ng demand 
by one percentage poi nt for each percentage poi nt or major  fraction 
thereof I . S  or greater) by which  the average l eadi ng power factor or 
average l aggi ng power factor i s  below 95 percent. BPA may elect to wai ve 
the adjustment for power factor i n  whole or i n  part.  

B .  Exchange Adjustment 
The Exchange Adjustment shal l be calcul a ted pursuant to sec tion 1 1 1 . C . l  of 
the General Rate Schedule  Prov i s i ons and shal l be appl i ed to a l l  power 
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purchases under thi s rate schedule  from November 1 ,  1 983, through 
June 30, 1 985. 

For thi s  rate schedu l e ,  the vari abl e EC in the Exchange Adjustment 
cal cul ation sha l l  have a val ue of U. 898. 

SECT ION V I I .  RESOURCE COST CONTR IBUT ION : 

The approximate cost contri bution of di fferent resource categories to the 
NR-838 rate i s  1 00 percent Exchange. 

The forecasted average cost of resources ava i l able to the Admi ni strator under 
a verage water condi ti ons i s  20. 2 �1 1 1 s  per k 1 1 0watthour. 

The forecasted cost of resources to meet l oad growth i s  29. 3 mi l l s  per 
k 1 1 owa tthour. 

SECTION VI I I .  GENERAL PROVIS IONS : 

Sales of power under thi s schedule  shal l be subject to the General Rate 
Schedu l e  Provi sions and the fol l owi ng Acts,  as amended : the Bonnevi l l e Project 
Ac t ,  the Regional Preference Ac t  I Pub. L.  88-552) , the Federal �ol umb 1 a  Ri ver 
Transmi ssion System Ac t ,  and the Pac i fic  Northwest Electri c Power Pl anni ng and 
Conservation Ac t. 
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SECTION I .  AVAILAB IL I TY :  

SCHEDULE SP-83 

SURPlUS f I RM POWER RATE 

Thi s  schedul e  I s  avai l able for the contract purchase of Surplus fi n. Power to 
be used ei ther for resale or di rect consumpti on. Surpl us fi n. Powe r may be 
sol d to enti ties I nside and outside the Paci fic  �orthwest d S  wel l as outside 
the Uni ted States. However, thi s rate schedule sha l l  not apply to contracts 
for which rates have been negoti ated pursuant to section 7( 1 )  of the Regional 
Act. In addit ion, thi s schedul e  I s  not a va i l able to any di rec t-service 
I ndustrial  purcha ser who buys power ei ther under rate Schedule  I P-83 or 
Schedul e  IH-83. Schedul e  SP-83 supersedes Schedule  SP-l which went I nto 
effect on an I nterim basi s on October I ,  1 982. 

SECTION I I .  RATE : 

The rate for Surplus fl na Power shal l be mutual ly agreed upon and 
contractual ly speci fied by the pa rti es p ri or to del i very of the power. A 
contract havi ng an effecti ve ten. of l ess than one year and tenal natlng on o r  
before June 30, 1 985, may reference any o f  the four rates desc ribed below 
I Thermal Resource Rate , Exchange Resource Rate, Purchased Power Rate , or 
Contract Ra te ) .  A contract havi ng an effecti ve ten. of more than one year or  
tennl natl ng after June 30, 1 985, sha l l  reference the Contract Rate. 

A. Thermal Resource Rate 

A Surplus  fi rm Power rate based on the cost of thermal resou rces sha l l  be 
set at a level which wi l l  recover 8PA ' s  cost of gene rati ng and 
transmi tti ng power from one or more federal system thenaal re sources to 
the contractual ly speci fied poi nt of del i very. A Thermal Resource Rate 
shal l i ncl ude a l l  the va ri abl e costs and up to 100 percent of the fi xed 
costs assochted wi th generating and transmi tting such thermal power. 

The fol lowi ng vari abl e costs. i f  appl i cabl e.  sha l l  be i nc l uded in the 
determi nation of a Thermal Resource Rate : l a )  total fuel costs ; 
I b )  i nc remental costs of l abor and suppl ies requi red for operat i on and 
ma intenance of the thermal pl antl s )  prov i d i ng such powe r ;  I c )  I nc reIlN!i1tal 
�dmi nl strati ve and general expense s ;  I d )  taxes;  I e )  transmi ssi on network 
l osses I to be pri ced at the i ncremental cost of the fuel requi red to 
generate the l ost power ) ;  and I f ) any other rel ated costs associated with 
production and transmi ssion of such thermal power. 

The fi xed costs assoc i a ted wi th the generation and transmi ssi on of such 
thermal power sha l l  I ncl ude. i f  appl i cabl e :  l a )  debt servi c e j  I b ) cap i tal  
addi tions ; I c )  taxes;  I d ) fi xed admini strati ve and  general expense s ;  
I e ) fi xed operation and mai ntenance expense s ;  I f l  i nsurance f o r  the 
facl 1 i ti es used i n  the production and transllli ssion of thi s thennal power:  
and Ig)  any other fi xed costs assoc i ated wi th the generation and 
transmi ssion of such thennal power. 
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Prior to del i very of thi s  thenaal power, 8PA sha l l  detenal ne what port i on 
of the fixed costs l i sted above sha l l  be I nc l uded I n  the rate. 

B.  Exchange Resource Rate 

C. 

A Surplus  fi n. Power rate based on the cost of exchange resources sha l l  
contrac tual ly speci fy use of one of the fol l owi ng costs as the bas i s  o f  
the charge : 

1 .  

2. 

the average cost of exchange resources of one or  more uti l i t ies 
pa rti c i pati ng I n  the res i dentia l  exchange, or  
the average cost  of a l l  exchange resou rces. 

The forecast exchange resource cost I ncl uded In the deten.l natlon of the 
1 983 Whol esa l e  Power Rates sha l l  be used I n  the cal cul ation of this  rate . 

The rate sha l l  a l so I ncl ude I denti f i able del i very costs I such as l osses 
and transmi ssion ) .  

Pu rchased Power Rate 

A Surplus fi rm Power rate based on the cost of purchased power sha l l  be 
the Sill o f :  

1 .  the total costs to 8PA of the spec i f i ed purchase. and 
2. any i denti fiable costs I such as  l osses and transmi ssion costs)  

di rectly assoc i a ted wi th such energy purchase and  redel i very. 

D. Contract Rate 

The Contract Rate I nc l udes charges for two rate peri ods. Period A begins 
November 1 .  1 983, and conti nues through June 30. 1 984. Period 8 begins 
July 1 .  1 984. and conti nues unt i l  thi s rate schedule  i s  superseded. The 
cha rge for Period 8 i s  shown i n  pa rentheses immedi ately fol l ow i ng the 
charge for Pe riod A.  If  only one rate appears , the g i ven rate i s  
effecti ve for both rate peri ods. 

for contracts which refe r to the Contract Rate in thi s  rate schedul e  i n  
determining the rate for Surplus  f i na  Power or  Surplus  fi nn Energy. the 
fol l owi ng rate shal l appl y :  

1 .  Demand Charge 

a .  f o r  the bi l l i  n g  months December through Ap ri l ,  rlonday through 
Saturday, 7 a . m .  through 1 0  p . m . : $!i. 50 I SS. 7U) per k l 1 0watt of 
b i l l i  ng demand. 

b.  for the bi l l i ng months Hay through November. Honday th rough 
Saturday. 7 a .m.  through 10 p .II. : S2. 39 I S2. 48) per k l 1 0watt of 
bi l l i  ng demand. 

c .  Al l other hours:  No demand charge . 
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2. Energy Charge : 

a .  for the b I l l I ng months Septembe r through Harch : 25. 2 ( 26 . 1 )  
�1 1 1 s  pe r k l l owatthour of bI l l I ng ene rgy , 

b.  for the bI l l I ng months AprI l through August : 
21 . 1  ( 21 . 9) mI l l s  per k l l owatthour of bI l l I ng energy . 

3. EscalatIon Factor : 

The SP-83 Contract Rate shal l be subjec t  to change each July 1 ,  
begInnIng July 1 ,  1 985. The change In the SP-83 Contract Rate sha l l  
be determI ned I n  the manner descrI bed bel ow  for al l contracts whI ch 
extend beyond June 30, 1 985. The effectI ve rate for each rate 
component of the Contract Rate sha l l  be equal to : 

where : 
Raten 

Raten_l • 

,.�Gn-l 

Raten • Raten_ l • ( 1  + ARGn_l ) 

the rate I n the operatl ng yea r ( July 1 - June 
30) for whIch the SP-83 Contract Rate I s  beI ng 
calcul ated; and 

the rate for each component ( wI nter demand, 
summe r demand, wI nter energy , summer energy ) of 
the SP-83 Contract Rate I n  the prevIous yea r 
(year n-l I .  

the weIghted average annual rate of growth I n  
the a ve�age cost of exchange resources In year 
n-l as calcul ated on July 1 I n  year n. The 
a verage cost of exchange resources shal l be 
based on the average system costs of C. P. 
NatI onal CorporatIon, Idaho Power �ompany , 
Pac I f I c  Power I LI ght Company, Portl and General 
ElectrIc  Company , and Utah Power I L I ght 
Company. If any of the fhe uti l I tIes  e l ec t  to 
equal I ze rates In yea r n-l pursuant to 
SectIon 1 0  of the ResI dentIa l  Purchase and Sal e  
Agreement, the calculatIon o f  AR G  sha l l  not 
reflect the a verage systent cost of such 
e l ec tI ng utI l i ty .  
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SECT ION I I I .  B ILLING FACTOR S :  

The bI l l I ng demand and bI l l I ng energy for power purchased under thI s  rate 
schedu l e  sha l l  be the '1easured Demand and the Measured Ene rgy unless otherwIse 
specI fIed In the power sales contrac t.  

SECT ION IV .  ADJUSTMENTS : 

A. Power Factor Adj ustment 

The adjustment for power fac \or, when spec I fI ed In thI s rate schedu l e  or 
In the power sales contract,  sha l l  be made In accordance wI th the 
provI sI ons of both th I s  sectIon and sec tIon 1 1 1 . C. l  of the General Rate 
Schedule ProvIsIons.  The adjustment shal l be made If  the a verage l ead I ng 
power factor or average l aggI ng power factor at whIch energy I s  suppl I ed 
durI ng the bI l l I ng month I s  less than 95 percent. 

To make the power factor adjustment, BPA shal l I ncrease the bI l l I ng demand 
by one percentage poI nt for each percentage poInt or major fractIon 
thereof ( . 5  or greater) by whIch the average l eadI ng power factor or 
average l aggI ng power factor I s  bel ow 95 percent. BPA may e l ec t  to waI ve 
the adjustment for power factor I n  whol e or I n  part .  

B .  Exchange Adj ustment 

The Exchange Adjustment sha l l  be calcul a ted pursuant to sectIon 1 1 1 . C . l  of 
the General Rate Schedule ProvI sI ons and sha l l  be app l I ed to a l l  power 
purchases under thI s  rate schedu l e  from November 1 ,  l Y83, through 
June 30, 1 985. 

For thI s  rate schedul e ,  the varI able EC In the Exchange AdjustMent 
calcul atI on sha l l  have a val ue of 0. 885. 

SECTlO" V. RESOURCE COST CONTR IBUTION : 

The approxImate cost contrI butIon of di fferent resource categorIes to the 
SP-83 rate I s  97 percent Exchange and 3 percent New Resources. 

The forecasted average cost of resources a va I l ab l e  to the Adll nl strator under 
average water condItIons Is 20. 2 .i l l s  per k l l owatthour. 

The forecasted cost of resources to Meet l oad growth I s  29. 3 .I l l s  per 
k l l owatthour. 

SECT ION V I .  GENERAL PROVIS IONS : 

Sales of power under th I s  schedu l e  shal l be subject to the General Mate 
Schedule  ProvI s I ons and the fol l owI ng Acts,  as amended : the BonnevI l l e  Project 
Ac t ,  the RegIonal Preference Act ( Pub. L. 88-552) , the Federal Col umbI a R I ver 
TransmI ssIon System Act,  and the Pac i f I c  Northwest ElectrIc �ower Pl annIng and 
ConservatIon Act.  
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SECT lOII I .  AVAILAB I L ITY : 

SCHEDULE SE-83 

SURPlUS F IRM ENERGY RATE 

Thi s  schedule i s  avai l able for the contract purchase of Surplus Fi nl Energy to 
be used ei ther for resa l e  or d i rec t consumption. Surplus F i na  Energy .ay be 
sol d to enti ties i ns i de and outsi de the Paci fic Northwest as wel l  as outside 
the Uni ted States. Howeve r. thi s rate schedule shal l not apply to contracts 
for which rates have been negoti ated pursuant to section 7( 1 1  of the Kegional 
Act. In  addi ti on. thi s schedule is not ava i l able to any di rec t-service 
i ndustri al  purchaser who buys power ei ther under rate Schedule IP-&3 -or 
Schedul e  IH-83. Schedule  SE-83 supersedes Schedul e SE-l which went i nto 
effect on an i nterim bas i s  on October 1 .  1 9B2. 

SECT ION I I .  RATE : 

Thi s  rate schedule i ncl udes charges for two rate periods . Period A begins 
lIovember 1 .  1 9B3. and conti nues through June 30. 1 9B4. Peri od B begi ns 
July 1 .  1 984. and conti nues unti l thi s  rate schedu l e  is superseded. The 
charge for Period B i s  shown i n  parentheses immediately fol l owi ng the charge 
for Period A. The rate for Surpl us Fi l1l Energy sha l l  be : 

28. 5 ( 29. 6 )  mi l l s  per k i l owatthour of b i l l i ng energy. 

SECT lOIi I I I . BILL ING FACTORS :  

The bi l l i ng energy shal l be detel1li ned as  provi ded i n  the purchaser' s  power 
sal es contract. If  BPA does not have I power sal es contract i n  force with I 
purchaser. the bi l l i ng energy shal l be the Measured Energy. 

SECT ION I V. DEL I VERY : 

Oel i ve� of energy under thi s  rate schedule i s  assured during the contract 
period. However. BPA may i nterrupt the del i ve� of fil1l energy hereunder. i n  
whole  o r  i n  part . at any time that BPA detenai nes that 8PA i s  unabl e to effect 
such del i ve �  because of system operating condi ti ons . i nc l uding l ack of 
generation or transmi ssi on capaci ty.  

SECT ION V.  AOJUSTI1ENTS : 

A. Power Factor 

The a djustment for power factor. when spec i fied i n  thi s  rate schedu l e  or 
in the power sales contract .  shal l be made i n  accordance wi th the 
prov i s i ons of both this section and section 1 1 1 . C . l  of the Genera l Rate 

C-35 

Schedule Provi si ons. The a djustlllent shal l be .Ide i f  the averlge l eadi ng 
power factor or average l aggi ng power factor It which energy i s  suppl ied 
duri ng the bi l l i ng month is  l ess than 95 percent. 

To .ake the power factor adj ustlllent. BPA sha l l  i nc rease the bi l l i ng energy 
by one percentage poi nt for each percentage poi nt or major fraction 
thereof ( . 5 or greater) by which  the average l eadi ng power factor or 
a verage l aggi ng power factor i s  bel ow 95 percent. BPA .ay elect to waive 
the adjustment for power factor i n  whole or  i n  part .  

B .  Exchange Adj ustment 

The Exchange Adjustment shal l be cal cul ated pursuant to section 1 1 1 . C . 2 of 
the General Rate Schedule Prov i s i ons and sha l l  be appl i ed to all power 
purchases under thi s rate schedule from November 1 .  1 983. through 
June 30. 1 985. 

For - thi s  rate schedule.  the vari able EC in the Exchange Adjustment 
cllcul ation sha l l  have a value of 0. BB5. 

. 

SECTION V I .  RESOURCE COST CONTR IBUTION : 

The approximate cost contri bution of di fferent resource categori es to the 
SE-BlB rate i s  97 percent Exchange and 3 percent New Resources. 

The forecasted average cost of resources a va i l able to the Adli ni strator under 
average water condi ti ons i s  20. 2 _i l l s  per k i l owa tthour. 

The forecasted cost of resources to meet l oad growth i s  29. 3 mi l l s  per 
k i l owatthour. 

SECT ION V I I .  GENERAl PROVIS IONS : 

Sales of power under thi s  schedul e shal l be subject to the General Rate 
Schedul e  Provi si ons and the fol l owi ng Acts,  as amended:  the Bonnevi l l e  Project 
Act. the Regi onal Preference Act ( Pub. L. B8-552) .  the Federal Columbia Ri ver 
Transmi ssion System Act.  and the Pac i fic  Northwest Elec tri c Power Pl anning and 
Conse rvation Ac t .  
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SECTION I .  AVAILAB IL I TY : 

SCHEDULE NF-83 

NONF IRH ENERGY RATE 

Thi s  schedu l e  I s  ava i l able  for the contract purchase of Nonfl "" Energy to be 
used both I ns i de and outside the Pac i f i c  Northwest as wel l as outside the 
United States .  Thi s  schedu l e  a l so appl i es to  energy del hered for  emergency 
use under the condi ti ons set forth i n  Section V . B  of the General Rate Schedule 
Provi sions; Thi s rate schedule Is not ava i l able for the purchase of energy 
which BPA has a f i n.  obl i gation to supply, nor i s  thi s schedule app l i cable to 
contracts for which rates have been negoti a ted pursuant to section 7( 1 )  of the 
Regional Ac t .  Thi s schedule supersedes Schedu l e  NF-2 which went I nto effect 
on an i nterim bas i s  on October I ,  1 982. 

SECTION I I .  RATE : 

Thi s  rate schedu l e  i nc l udes charges for two rate periods. Period A begi ns 
November I ,  1 983, and conti nues through June 30, 1 984. Period B begi ns 
July I ,  1 984, and conti nues unti l thi s  rate schedule  i s  superseded. The 
charge for Period B i s  shown I n  parentheses immediately fol l owing the charge 
for Period A. If only one rate appears, the gi ven rate I s  effec t i ve for both 
rate periods.  

A.  Ma rket Rates 

The price per k i l owatthour of b i l l i ng energy shal l be set according to the 
fol l owing four condi tions. More than one condi tion may apply at any gi ven 
time. 

1.  . Standard Rate 

The rate shal l .  be 2U. l ( 20. 8 )  l11 1 l s  per k t l owatthour. 

Th i s  rate sha l l  apply when the Federal Col umbi a R i ver Power System 
( FCRPS ) hydroelec tric pl ants are not spi l l i ng or are not forecast to 
spi l l  due to MOre energy bei ng avai l able for sale  than can be sold. at 
the Standard Rate due to market condi tions. 

At the time that BPA offers Nonfl na Energy under tni s rate, BPA shal l 
i ndicate the max imUM amount of energy ava i l able  for the next day or  
days over which  nonfi na  Is  norma l ly p rescheduled I n  the Pac i f i c  
Northwest and the maximum hourly ava i l ab l e  amounts o f  such energy. 

BPA sha l l  offer 50 percent of the maximum da l ly amount of energy and 
50 percent of each maximUM hourly amount of energy on a yuaranteed 
del i very bas i s. At the time that the purchaser arranges schedul es of 
such energy , i t  sha l l  i ndicate the amount I t  wi shes to schedu l e  on a 
guaranteed del i ve ry  bas i s  and the amount i t  wi shes to schedul e  on a 
nonguaranteed del i very bas i s .  The energy which BPA makes ava i l able  
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for del i very on the same day that schedul i ng arrangements are made I s  
not subject to the guaranteed del i very provi sion. 

Schedul i ng of sales under the Standard Rate shal l be consi stent wltn 
the sche�ul l ng provi sions of the purchaser' s power sales agreement 
w i th BPA. Scheduled amounts of guaranteed Nonfl rm  Energy may not be 
changed excep t :  

a .  when BPA and the Pu rchaser mutual ly agree t o  I ncrease o r  
decrease the scheduled amounts , o r  

b .  �hen BPA must reduce Nonfl rm Energy del i veries I n  order t o  serve 
f i rm  l oads because of unexpected generation loss In the Pac i f i c  
Northwest. 

2.  Spt 1 1  Rate 

Thi s rate sha l l  apply when one or more Federal Col umb i a  R i ver Power 
System ( FCRPS ) hydroelectric p l ants are spi l l i ng or are forecast to 
spi l l  due to mere FCRPS energy bei ng avai l able than can be sol d at 
the Stan�ard Rate. The rate shal l be 1 2 . 5  ( 1 3 .0)  mi l l s  per 
k i l owatthour. 

3. Di spl acement Rate 

When more energy I s  ava i l able on the FCRPS than can be sol d  at the 
Spi l l  Rate , add i tional energy may be made ava i l able under the 
Di spl acement Rate. For partic i pants I n  the Western Systems 
Coord i nating Counc i l  ( WSCC ) Ene rgy Broker System, such sales shal l be 
made through the WSCC B roker Identl ffed Energy Agreement under the 
EB-83 Energy Broker Rate . 

The rate shal l be the Spi l l  Rate whenever the Buy Price I s  greater 
than or equal to the Spi l l  Rate p lus  2 . U  mi l l s  per k l l owatthour. 
Otherwi se the rate sha l l  be : 

where : 

Buy Price + BPA Sel l  Pri ce 
2 

a .  the Buy Price I s  the estimated decremental expense per 
k i l owatthour which  woul d  otherwi se have been i ncurred by the 
purchaser in generating or  acqui r i ng power from al ternati ve 
resources,  and 

b. the BPA Sel l Price i s  the h i gher of : 

( I )  1 . 0  mi l l  per k l l owatthour, or 
( 2) the estimated i nc rementa l or equ i val ent expense per 

k i l owatthour whi c h  BPA wi l l  i ncur In supply i ng energy 
to the buyer duri ng that hour. SPA shal l make the 
determination as to which  resources are ava i l able  to 
supply power to the purchaser during that hour. 
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B.  

4. I ncremental Rate 

The Incremental Rate sha l l  be appl ied to sales of powe r :  

a .  

b'. 
c .  

whi ch I s  produced o r  purchased concurrently wi th the nonfl I'll 
sal e ,  
which BPA may a t  I ts option not produce or purchase, .nd 
which has an  Incremental Cost greater than l B. l ( l B. 8 )  .I l l s  
per k l lowatthour. 

The rate shal l be equal to the Incremental Cost of that power 
p l us 2. 0 mi l l s  per k l l owatthour. 

where : 

I ncremental Cost I s  defined as a l l  I dent i f i able costs ( expressed 
I n  .I l l s  per k l l owatthour) which BPA woul d not have I ncurred I f  
I t  had chosen not to produce o r  purchase the power bei ng sol d 
under thi s  rate. 

Contract Rate 

For contracts that refer to thi s schedu l e  to detenal ne the val ue of 
energy , the rate I s  1 4. 6 1 1 5. 1 )  . I l l s  per k l l owatthour. 

SE CTION I I I .  DEL I VERY : 

BP� sha l l  determine the avai labi l i ty of energy to be provided under thi s  
rate schedule and the associated rate o f  del i very. 

SECTION IV.  RESOURCE COST CONTR IBUTlOI4 : 

The approx imate cost contri bution of di fferent resource categori e s  to the 
NF-83B Standard Rate I s  99. 6 percent FBS a nd 0. 4 percent New Resources. 

The forecasted average cost of resources ava i l able to the Admi nistrator 
under average water condi tions I s  20. 2 .I l l s  per k l l owatthour. 

The forecasted cost of resources to meet l oad growth I s  29. 3 .I l l s  per 
k l l owatthour. 

SECTION V. GENERAL PROV IS IOIIS : 

Sales of power under thi s  schedu l e  sha l l  be subject to the General Rate 
Schedule Provi sions and the fol l owi ng Acts,  as amended :  the Bonnev i l l e  
Project Ac t ,  the Reglon�l Preference Ac t  ( Pub. L.  88- 5521 , the Federal 
Col URb l a  River  Trans.l ssl on Syste. Ac t ,  and the Pac i fic Northwest E l ec tric 
Power Pl anni ng and Conservation Ac t .  
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SECT ION I .  AVAILAB I L  ITY : 

SCHEOULE EB-B3 

ENERGY BROKER RATE 

Thi s  rate schedul e  .ay be appl ied to both sales and purchases of nonfl l'll 
energy among those partici pants I n  the Western Systems Coordi nating Counc i l  
( WSCC) Energy Broker System between whom agreements for energy trans.l ssl on 
have been transacted. Thi s schedule supersedes Schedu l e  EB-l , which went I nto 
effect on an I nterim basi s on October 1 ,  1 982. 

SECT ION I I .  RAT E :  

The fol l owi ng fonaula shal l b e  used I n  detenllnl ng the rate a t  which power 
wi l l  be sol d or purchased on the energy broker: 

where : 

EB-83 • � 
EB-83 • 

BP 
SP 

Energy Broker Rate 
Quoted 8uy Price 
Quoted Sel l  Price 

The Energy Broker wi l l  I denti fy potential  transacti ons when the Sel l  �rlce 
Is at l east 4.0 .I l l s  per k l l owatthour less than the Buy Price. The f i nal 
transaction rate for brokered Nonfl l'll Energy wi l l  be based on spl i tt i ng the 
di fference between the quoted Buy and Se l l  Prices, wi th the settl ement for 
wheel i ng charges and energy l osses defi ned In accordance with Exhi b i t  A of 
the WSCC Broker Tran�l sslon Service Agreement. 

When a transact i on I nvol ving BPA takes pl ace on the Energy Broker System, 
the BPA Buy Price and BPA Sel l Price, respec t l �ely , sha l l  be def i ned as  
fol l ows : 

A. The BPA Buy Price I s  the estimated decremental or equiva lent 
expense per k l l owatthour which would  otherwi se have been I ncurred 
by BPA I n  genera t i ng or purcha s i ng power from a l ternati ve sources 
In l ieu of broker energy scheduled for del i very to UPA during that 
hour. 

B .  The BPA Sel l  Pri ce I s  the estimated I ncremental o r  equival ent 
expense per k l l owatthour which woul d be I ncurred by SPA I n  
supply i ng broker energy scheduled for del i very during such hour ,to 
the buyer from resources which  a re ava i l ab l e  to supply power during 
that hour as  detenal ned by BPA. 
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SECTION I I I .  DEL IVERY : 
BPA sha l l  determine the ava i l abi l i ty of energy to be provi ded under thi s 
rate schedule  and the, a ssoc i a ted rate of del i very.  

SECTION IY .  RESOURCE COST CONTR IBUT ION : 

The cost contri bution of different resource categori es to the EB-83 rate I s  
based upon the speci fic resource( s )  offered during the schedu l ed time of 
sale. 

The forecasted average cost of resources ava i l abl e to the Admi ni strator 
under average water condi tions I s  20. 2 mi l l s  per k l l owatthour. 

The forecasted cost of resources to meet l oad growth I s  29. 3 mi l l s  per 
k l l owatthour after di spl acement by BPA' s avai l able  secondary ene rgy . 

SECTION Y. GENERAL PROY IS IONS : 

Sa les  of powe r under thi s schedule  shal l be subjec t to the General Rate 
Schedul e Provi sions and the fol l owi ng Acts,  as amended :  the Bonnevi l l e  
Proj ect Ac t ,  the Regional Preference Ac t  ( Pub. L .  88-552) , the Federal 
Col umbia R i ver Transmi s si on System Ac t ,  and the Pac i fi c  Northwest E l ectric 
Power Planning and Conservation Ac t .  
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SECT ION I .  AYAILAB IL ITY : 

SCIIEDULE RP-83 

RESERYE POWER RATE 

Thi s  schedul e  I s  a vai l able for the purchase of:  

A.  fi rm power to meet a purchase r ' s  unanti c i pated l oad growth as  
provi ded In  a purchaser' s power sales contract ,  

B .  power for wh ich BPA determines no other rate schedul e I s  appl icabl e ,  
and/or 

C .  power to serve a purchaser' s fi rm power loads I n  c i rcumstances where 
BPA does not have a power sa l e s  contract I n  force with such purchaser 
and BPA determines that thi s  rate shou l d  be appl ied. 

Thi s  rate schedule may be appl ied to power purchased by enti ties outs i de the 
U n i ted States.  

Thi s  rate schedule supersedes Schedule RP-2 which  went I nto effect on an  
I n terl. bas i s  on October I ,  1 982. 

SECTION I I .  RATE : 

Thi s  rate schedule I nc l udes charges for two rate periods. Period A be� l ns 
November I ,  1 983, and conti nues through June 3U, 1 984. Peri od B begins 
July I ,  1 984, and conti nues unti l thi s rate schedule  Is  superseded. Ihe 
charge for Period B I s  shown I n  parentheses Immedi ately fol l owing the charge 
for Period A. I f  only one rate appears,  the gi ven rate Is effec ti ve for both 
rate periods. 

A. Demand Charge 

1 .  for the bi l l i ng months December through Ap ri l ,  Monday through 
Saturday, 7 a .m.  through 1 0  p . m . : $9. 1 0  ( $9.44)  per k i l owatt of 
bi l l i ng demand, 

2. for the bi l l i ng months �ay through November, Monday through Saturday. 
7 a .m.  through 10 p ••• : $2. 33 ( $2. 42) per k i l owatt of bi l l i ng demand, 

3. a l l  other hours :  No demand charge. 

B. Energy Charge 

33. 1 ( 34. 3 )  mi l l s  per k l l owatthour of b i l l i ng energy. 
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C. Vnauthorized Increase Charge 

1 .  83. 0 �i l l s  per k i l owatthour. 

2. Each 60-minute cl ock-hour i ntegrated or scheduled demand sha l l  oe 
consi dered separately i n  detenai ni ng the amount which may be 
consi dered an unauthori zed i ncrease pursuant to the 8i l l i n9 Ue.and 
subsections of secti on I I I  of thi s  rate schedul e .  That amount which 
BPA actual ly treats as unauthorized i nc rease pursuant to the 8i l l i ng 
Demand sUbsections of section I I I  shal l be excl uded from the total of 
the i ntegrated or scheduled demands used to determine the amount 
which may be consi dered an unauthorized i ncrease under the Bi l l i ng 
Energy sUbsections of secti on I I I . 

SECTION I I I . BILL ING FACTORS :  

The factors to b e  used i n  detenai ning the bi l l i ng for power purchased under 
thi s  rate schedule are as fol l ows : 

A. B i l l i ng Demand 

1 .  Basic Service 

If appl i cabl e ,  the bi l l i ng demand sha l l  be the Contract Uemand as  
speci fied in  the power sal es contract. Otherwi se tne bi l l i ng demand 
shal l be the 14easured Dellland as adjusted for power factor. 

2. Unauthorized I nc rease 

That portion of any Measured Demand , as adjusted for power factor, 
which exceeds the Contract Demand duri ng any bi l l i ng month and which 
cannot be assigned : 

a .  t o  a cl ass o f  power which BPA del i vers o n  such hour pursuant to 
contracts between BPA and the purchaser, or  

b .  t o  a type of power which the purchaser acqui res frOil sources 
other than BPA and which BPA del i vers during such hour 

sha l l  be bi l l e d :  

a .  i n  accordance wi th the prov i s i ons of the " Rel i ef frOil Overrun" 
exhi b i t  to the power sales contract ,  or 

b. as unauthori zed i ncrease i f  such exhi bi t does not apply or i s  
not a part of the purchase r' s power sales contract. 

B .  B i l l i ng Energy 

1 .  Basic Service 

I f  appl icabl e ,  the bi l l i ng energy shal l be the �ontract Demand i n  
k i l owatthours a s  spec i f i ed i n  the power sales contract. Othe rwi se 
the bi l l i ng energy shall  be the Measured Energy for the month. 
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2. Unauthori zed Increase 

The am6unt of Measu red Energy duri ng a bi l l i ng month which exceeds 
the amount which the purchaser i s  enti tl ed to take pursuant to the 
power sales contract duri ng that month and which cannot be assi gned : 

a .  to a class o f  power which BPA del i vers duri ng such month 
pursuant to contracts between BPA and the purchaser, or  

b .  to  a type of power which the purchaser acqui res from sources 
other than BPA a nd which 8PA del i vers duri ng such month 

sha l l  be b i l l e d :  

a .  i n  accordance wi th the provi si ons of the "Rel i e f  from Overrun" 
exh i b i t  to the power sal es contract, or 

b.  as unauthori zed i nc rease i f  such exhi bi t does not apply or  i s  
not a part o f  the purchase r ' s  power sal es contract. 

SECT ION I V. POWER FACTOR ADJUSTMENT :  

The adj ustment for power factor, when speci fied i n  thi s rate schedu l e  o r  i n  
the power sales contrac t,  sha l l  b e  made i n  accordance wi th the prov i s i ons o f  
both thi s  section and section 1 1 1 . C . l  o f  the Genera l Rate Schedule 
Provi sions. The adjustment shal l be made i f  the average l eadi ng power factor 
or average l aggi ng power factor at which energy is suppl i ed duri ng the bi l l i ng 
month i s  l ess than 95 percent. 

To make the power factor adjustment, BPA sha l l  i nc rease the b i l l i ng demand by 
qne percentage poi nt for each percentage poi nt or major fraction thereof 
1 . 5  or greater)  by which the average l eadi ng power factor or a verage l aggi ng 
power factor i s  below 95 percent. BPA may el ect to wai ve the adjustment for 
power factor in whole or  i n  part.  

SECTION V.  RESOURCE COST CONTRIBUT ION : 

The RP-83 rate i s  not based on the cost of resources. 

The forecasted average cost of resources ava i l able to the Admi ni strator  under 
average water conditi ons is 20. 2 mi l l s  per k i l owatthour. 

The forecasted cost of resources to meet l oad growth i s  29. 3 mi l l s  per 
k i l owatthour. 

SECT lOIi V I .  GENERAL PROV I S  IONS : 

Sales of power under thi s  schedule shal l be subject to the General �ate 
Schedule Provi si ons and the fol l owi ng Acts,  as amended : the Bonnevi l l e  Project 
Ac t ,  the Regi onal Preference Act ( Pub. L. B8-552) , the Federal Col umb i a  R i ver 
Transmi ssion System Act,  and the Pac i f i c  Northwest E l ectric Power Pl anning and 
Conservation Ac t .  
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OU TL INE FOR GENERAL RATE SCHEDULE PROV IS IONS 

I .  AdoptIon o f  RevI sed Rate Schedules and General Rate Schedu l e  ProvI s I ons 
A .  Approval of Rates 
B .  General ProvI sIons 
C.  ReorganI zatIon of the Wholesale Power Rate Schedul es and General 

Rate Schedule ProvI sIons 
1 .  ReorganI zatIon o f  the Whol esal e Power Rate Schedules 
Z. ReorganI zatIon of the General Rate Schedu l e  ProvI sIons 

I I . Types of BPA ServIce 
A. PrI orI ty FI rm Power 
B .  New Resource FI rm Power 
C. Industrial FI rm Power 
D. AuxI l I ary Power 
E. FI rm Capac I ty 
F. Surp l u s  FI rm Power 
G. Surpl us FI rm Ene rgy 
H. Nonfl rm Energy 
I .  Ene rgy Broker Energy 
J. Reserve Power 

I I I .  B I l l I ng Factors and BI l l I ng Adj ustments 
A. B I l l I ng Factors for Demand 

1 .  Measured Demand 
Z. Contract Demand 
3. Aux i l iary Demand 
4. Computed Peak RequI rement 
5 .  Computed Average Ene rgy RequI rement 
6 .  Computed Haxlmum Requl rement 
7. OperatI ng Demand 
8. CurtaI l ed Demand 
9. RestrI cted Demarid 

B. B i l l i ng Factors for Energy 
1 .  Measured Energy 
Z. Computed Energy t4axlmum 

C. B I l l I ng Adjustments 
1 .  Power Factor Adjustment 
Z. Exchange Adjustment Cl ause 
3. Supply System Adjustment Cl ause 

IV .  Other DefI nIt Ions 
A.  RestrI ctIon of De l I verI es 
B. Computed RequI rements Purchasers 

1 .  DesI gnatIon a s  a Computed RequI rements Pu rchaser 
Z. Purpose of the Computed RequI rements DesI gna tI on 
3. DefInItIons and Terms Rel atI ng to Computed RequI rements 

Purchasers wI th Power Sal e s  Contrac ts Executed PrIor to 
December 5, 1 980 
a. General PrI nc I pl es 
b .  DetermI natIon o f  Assured CapabI l I ty 
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OUTL INE FOR GENERAL RATE SCHEDULE PROVIS IONS ( Cont ' d )  

V .  Appl IcatIon o f  Rates Under Spec I a l  CI rcumstances 
A. Temporary CurtaI lment of Contrac t Demand 
B .  Energy Suppl l e d  for Emergency Use 
C.  Appl I catI on of Rates DurI ng InI tIal  OperatIon PerIod 
D .  ConstructIon,  Te st a n d  Start-up, and StatIon ServIce 

V I .  BI l l I ng InformatIon 
A. BI l l I ng for Purchasers wI th More than One PoI nt of Del I very 
B .  DetermI natIon o f  EstImated BI l l I ng Data 
C. BI l l  I ng nonth 
D. Payment of BI l l s  
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SECT ION I .  

GENERAL RATE SCHEDULE PROV IS IONS 

ADOPTION OF REV ISED RATE SCHEDULES AliD 6ENERAL RATE SCH£OULE 
PROV I S IONS :  

A. Approval of Rates 

Schedules of rates and charges for electric power sol d by BPA or �di fications 
to those schedul es shal l become effective on an i nterim or f i nal basi s after 
confi rmation and approval by the Federal Energy Regu l atory Commi ssion i n  
accor�ance wi th procedures establ i shed by the Commi ss i on.  

B .  General P rovisions 

BPA' s Wholesa l e  Power Rate Schedul es and associ ated General �ate Schedul e  
Provi s i ons ( GRSP ' s ) which are effecti ve November 1 ,  1 983,  supersede i n  thei r 
enti rety BPA ' s  Wholesale Power Rate Schedules and GRSP ' s  effecti ve OCtober 1 ,  
1 982. The revi sed schedules and prov i s i ons shal l be appl icabl e to every HPA 
contract ,  i nclud i ng contracts executed prior to and subsequent ·to enactment of 
the Pac i f i c  Northwest E l ectric Power Pl anni ng and Conse rvation Ac t  
( Regi onal Ac t ) .  

C. Reorgani zation of the Whol esal e Power Rates and General Rate Schedule 
Provisions 

1 .  ReOrgani zati on of the ��ol esale Power Kates 

Al l references to Section 4 of the rate schedules for I ndustri al  
Power shal l be deemed to refer to the section in such schedules  
enti tled "Bi l l i ng Factors. " 

2. Reorgani zati on of the General Rate Schedul e Prov i s i ons ( GRSP ' s )  

Al l references to sections i n  those GRSP ' s which were i n  effect prior 
to November 1 ,  1 983, are deemed to refer to the section i n  these 
revised GRSP ' s i ndi cated i n  the l i st i ng below. 

Section Ti tle Ol d GRSP ' s  New GRSP ' s  
Section I Sec tion I 

Priority and New Resource Fi na Power 1 . 1  I I . A  
( Now divided i nto two secti ons ) 1 I . H  

Mod i f i ed Fi rm Power 1 . 2  
N/A 

Fi m Capaci ty 1 . 3  I I . E  
Industri al Fi m Power 1 . 4  1 1 . 1:  
Authorized Increase 1 . 5 

MIA 
Fi na Energy 1 . 6  NIA 
Contract Ilemand 2. 1 I I I . A. <! 
Auxi l i ary Demand 2. 2 I I I . A. )  
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Section Ti tle  Ol d GRSP ' s  
Section I 

Measured Demand 2. 3 
Peak Computed Demand and [nergy Computed Demand l. 4 

( Now d i v i ded i nto 3 section s :  Computed Peak 
Requi rement , Computed Average Energy Requi rement, 

and Computed Maximum Requi rement) 
Restricted Demand 2. 5 
Curta i l ed Demand 2 . 6  
Tempora ry Curtai l ment o f  Contract Delllind 3. 1 
Energy Suppl i ed for Emergency Use 4 . 1  
Appl i cation o f  Rates Du ri ng I ni ti al Operation Pe riod 5 . 1  
B i l  1 1  ng 6 . 1  
Determi nation o f  Estimated Bi l l i ng Data 6. 2 

B i l 1 1 ng 140nth · 7 . 1 
Payment of B i l l s  8. 1 
Average Power Factor 9. 1 
Approval of Rates 10. 1 
General Prov i s i ons 1 1 . 1  

SECTION I I . TYPES OF BPA SERV ICE : 

A. Pri ority F i rm  Power 

New GRSP ' s  
Secti on ; 

I I I . A. l  
I I I . A. 4 
I I I . A. 5  

I I I . A  
. 6  

I I I . A. � 
I I I . A. II  

V. A 
V . B  
V . C 

V I . A  

V I . B  
V I . I:  
V I . D  

I I I . C  • •  
L A  
I . B  

Pri ori ty Fi rm Power i s  elec tric power which BPA wi l l  make conti nuously 
ava i l able for resal e ,  di rect consumption,  construction, test and start-up , and 
station servi ce by publ ic  bodi es,  cooperati ves , a nd Federal agenci es.  

Construc tion, test and  start-up , and  station service a re defined in  
section V . D of these GRSP ' s. 

Uti l i ties parti cipating i n  the exchange under section 5( c )  of the Pac i fic 
No rthwest Elec tri c Powe r Pl anni ng an� Conserv3ti on Ac t  ( Regional Ac t )  may 
purchase Pri ori ty Fi na Power pursuant to the Resi denti al  Purchase and Sal e 
Agreements. 

In addi tion,  BPA may make Pri ori ty Fi rm Power a va i l able to those part i es 
pa rti c i pati ng i n  exchange agreements speci fy i ng use of the Pri ori ty F i rm  rate 
for detenai n i ng the amount of power to be exchanged. 

Power purchased under the Pri ori ty Fi rm Power Rate Schedul e  i s  to be used to 
meet the purchaser ' s  actual fi na l oad wi thi n the Pac i fic Northwest. SUCh 
power may be restricted i n  accordance wi th the Restri ction of Del i veri es 
section of these GRSP ' s  ( secti on I V . A ) .  However,  BPA shal l not restri ct 
Pri ori ty Fi rm Powe r unti l Industri al Fi na Power has been restricted i n  
accordance wi th the provi si ons o f  section I I . C  o f  these GRSP ' s . 

AnY i ncrease i n  energy conslnption of a l oad as defi ned i n :  
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1 .  sectfon 3. ( 1 3 )  of the Regfonal Act,  or  
2. sectfon 8 of any OPA power sales contract executed after 

December 5, 1 980, 

shal l be served under the New Resource Ff rm Power Rate. 

B. New Resource Ffrm Power 

Hew Resource F f rm  Power f s  electrfc power wh fch SPA wf l l  make contf nuously 
ava f l ab l e :  

1 .  for any new l a rge sfngl e l oad a s  deff ned f n  sectfon 3. ( 1 3 )  of the 
Regfonal Act ,  and as descrfbed f n  sec tfon 8 of any BPA power sales 
contract executed after December 5,  1 980, 

2. for f f rm  power purchased by f nve stor-owned utf l f tfes pursuant to 
power sa les  contracts w f th BPA, and/or 

3. for constructfon, test and start-up , and statfon servfce for 
fac f l f tfes owned and/or operated by f nvestor-owned utf l f tfes.  

lIew Resource Ff rm Power fs to be used to meet the purchaser ' s actual ff rm load 
wf thf n the Pac f f f c  Northwest. Such power may be restrfcted f n  accordance wf th 
the Restrf c tf on of Del f verf es sectfon of these GRSP ' s  ( sectfon , I V . A ) . 
However, BPA shal l not restrfct flew Resource Ff rm !'ower untf 1 I ndustri al Ff m 
Power has been restrf cted f n  accordance wf th the provf sfons of sectfon I I . �  of 
these GRSP ' s.  

C. Industrf al Ff rm Power 

I ndustrf a l  F f rm  Power f s  electrf c power whfch BPA wf l l  make contfnuously 
ava f l able  to a d f rect-serVfce f ndustrf al  purchaser on a Contract Demand bas f s  
subject to : 

1 .  the restrf c tfon appl fcable to del f verfes of a l l  f f rm  power pursuant 
to the Uncontrol l able Forces and Contf nuf ty of Servf ce provf sfons of 
the General Contract Provf sfons of the power sales contract,  and 

2. the restrfctfons gf ven f n  the Restrfctf on of Uel f verfes sectfon of 
the power sales contract. 

When such a restrf c tfon fs made necessary, BPA sha l l  restrfct such purchaser' s 
Operatfng Demand for tndustrf al Ff n. Power to the extent necessary to prevent, 
ff possfble,  and otherwfse to mf nfmf ze restrf c tfon of Prforf ty Ff nn a,� �ew 
Resource F f rm  Power. 

D. Auxf l f a� Power 

Aux f l f ary Power f s  that power whfch a df rect servfce f ndustrf al  purchaser 
requests and whfch BPA agrees to make ava f l ab l e  to serve that portfon of the 
purchaser ' s  load whfch f s  f n  excess of the purchaser' s Operat f ng Uemand for 
Industrf al  F f rm  Power. 
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E. Ff rm Capac f ty 

Ff rm Capac f ty means capac f ty whfch BPA assures a purchaser wf l l  be avaf l able 
f n  amounts and durf ng the perf ods spec f ffed fn the contract. The energy 
assocfated wf th thf s  capac f ty must be returned to BPA. Ff rm Capac f ty may be 
restrfcted pursuant to the Restrf ctfon of Del f verfes sectfon of these GRSP ' s  
( sectfon I V . A ) .  

F.  Surpl us Ff rm Power 

Surp l us F f rm  Power f s  power whfch BPA assures a purchaser wf l l  be avaf lable 
durf ng the perfod or perf  ods specf ffed fn  t�e contrac t.  Such power may be 
purchased for resal e  or df rect consumptfon by entf tfes both f nsfde and outsf de 
the Unf ted States. Surplus Ff rm Power may , however, be restrfcted pursuant to 
the Re strfctfon of Del f verfes sectfon of these GRSP ' s  ( sectfon I V . A ) .  
G .  Surpl us Ff rm Energy 

Surp l us Ff rm Energy f s  energy whfch  BPA assures a purchaser wf l l  be avaf l ab l e  
durfng the perfod or perfods spec f ffed f n  the contract .  Such ene rgy may be 
purchased for resale or dfrect consumptfon by entf tfes both f nsfde and outsfde 
the Unf ted States. Su rp l us Ff rm Energy �ay , however, be restrf cted pursuant 
to the Restrf c tfon of Del f verf es sectfon of these GRSP ' s  ( sectfon I V . A ) .  

H .  Nonff rm Energy 

Nonff rm  Energy f s  energy whfch BPA suppl fes  or makes a va f l able to a purchaser 
under an arrangement whfch does not have the guaranteed contf nuous 
avaf l abf l f ty feature of f f rm  power. However, Honff rm Energy whf ch has been 
purchased under the guarantee provf sf on f n  the Honff rm Energy Rate Schedule 
sha l l  be provf ded to the purchaser fn  accordance wfth the provf sfons of that 
schedule.  Honff rm Ene rgy �ay not be used to serve any load whfch BPA has a 
f f rm  obl f gatfon to supply. 
I. Energy Broker Energy 
Energy Broker Energy, as used f n  BPA ' s EB-83 rate schedule,  f s  Nonff rm Energy 
tha t :  

1 .  BPA purchases fr� the Western Systems Coordf natf ng Councf l  ( WSCC) 
Ene rgy B roker Systl!lll under the Energy Broker Rate Schedul e,  or 

2. BPA makes a va f l able  to the WSCC for sale to WSCC partfci pants.  
Power that B PA sel l s  to WSCC partf c f pants fs subj ec t  to the 
Restrfctfon of Del f verfes sec tfon of these GRSP ' s ( sectfon I V . A ) .  

J .  Reserve Power 

Reserve Power f s  f f rm  power sol d to a purchaser :  

1 .  to meet the purchase r ' s  unantfc f pated l oad growth , 
2. to provf de servfce when no other type of power f s  deemed appl f cabl e,  

and/or 
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J. to serve the purchaser' s f l na  power l oads under c i rcumstances where 
8PA does not have a power sales contract I n  force wi th the purcnaser. 

Sales of Reserve Power are subj ec t to the Restricti on of Del i veries section of 
these GRSP ' s  ( section IV. AI . 

SECTION I l l .  81LL ING fACTORS AND 8 1 LL ING ADJUSTMENTS 

A. 8 1 LL ING fACTORS fOR DEMAND 

1 .  Measured Demand 

The purchaser' s Measured Demand sha l l  be determined I n  the manner descri bed I n  
thi s sec tion unl ess the tenws o f  a power sales contract e�ecuted after 
December 5 ,  1 980, provi de otherwi se. Measured Demand shal l be that porti on of 
the metered and/or schedul ed demand which I s  purchased fra. 8PA under the 
appl icabl e rate schedule.  for those contracts to which SPA I s  a pa rty and 
which provi de for del i verY of more than one class of e l ectric power to the 
purchaser at any poi nt of del i very ,  the port ion of each 60�l nute c l ock-hour 
I ntegrated demand assi gned to any c l ass of power sha l l  be detenwl ned pursuant 
to the power sales contract. The portion of the total Measured Oeu�nd so 
assi gned sha l l  consti tute the Measured Demand for each such cl ass of power. 

The Measured Demand shal l be determi ned from the metered demand and/or the 
schedul ed demand , as herei nafter defi ned. The Measured Demand for each poi nt 
of del i verY shal l be determi ned ei ther on a coinci dental or a noncol nc l dental 
basi s ,  as  provi ded I n  the purchaser' s power sales contract .  

Metered Demand : 

The mp.tered demand I n  k i l owatts sha l l  be the l argest of the 60-minute 
cl oCk-hour I ntegrated demand s ,  adj usted as  speci f i ed I n  the power sales 
contract ,  at which e l ectric energy Is del i vered to a purchase r :  

I .  at each poi nt of del i verY for which the metered demand I s  the bas i s  
for determi nation o f  the Measured Demand, 

b. duri ng each time period speci fied In the app l i cabl e rate schedule ,  
a nd 

c .  duri ng any bi l l i ng peri od. 

Such l argest I ntegrated demand shal l be detenwl ned from measurements made 
ei ther In the manner speci fied In the power sales contract or as  provi ded I n  
sec tion V I . B  here i n. I n  determi ning the metered demand, 8PA wi l l  exc l ude any 
abnormal I ntegrated demands due to or resu l t i ng from: 

a. emergenci e s  or  b reakdowns on, or wal ntenance of, the federal system 
fac i l i ti e s ,  and 

b. emergenc i es on the purchaser' s faci l i ti e s ,  provi ded that such 
fac i l i ti e s  have been adequately mai ntai ned and prudently operated , 
as determined by 8PA. 
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Scheduled Demand : 

The schedu led demand I n  k i lowatts sha l l  be the l a rgest of the hourly demands 
at which electri c energy I s  scheduled for del i verY to a purchase r :  

a .  t o  each system f o r  which scheduled demand I s  the basi s for 
determination of the Measured Demand, 

b. duri ng each time period spec i fi ed In the appl icable rate schedule,  
and 

c .  duri ng any b i l l i ng period. 

Schedul ed amounts a re deemed del i vered for the purpose of determi ni ng b i l l i ng 
demand. 

2. Contract Demand 

The Contract Demand sha l l  be the maxl.un number of k i l owatts or k l 1 0watthours 
that t�e purchaser ( uti l i ty ,  di rect service I ndustri al customer, or other 
entl ty l agrees to purchase and 8PA agrees to make ava i l able.  8PA may agree to 
make del i veries at a rate In excess of the Contrac t Demand at the request of 
the purchaser, but sha l l  not be obl i gated to conti nue such excess del i veri es. 

J. Aux i l i ary Demand 

Aux i l i a rY  Demand I s  the number of k i l owatts of Auxi l i arY Power that a di rect 
servi ce I ndustri al  purchaser requests and that 8PA agrees to make ava i l able  to 
serve the purchaser' s l oad duri ng the period speci fi ed I n  the purchaser' s 
request. The purchaser may request up to three l evel s  of Aux i l i ary Demand 
duri ng a bi l l i ng month. If 8PA agrees to such request but l a ter becomes 
unable  to supply such demand , the Restricted Demand for Auxi l i ary Power shal l 
be deemed to be the Auxi l i arY Demand for such period. Auxi l i a rY Power may be 
curta i led by the purchaser I n  accordance wi th the provi sions of section 9( a l  
o f  the purchaser ' s  power sal es contract. 

4. Computed Peak Requi rement 

for purchasers designated to purchase on the bas i s  of computed reqUi rements 
under power sal es contracts executed afte r  December 5, 1 980, the Computed Peak 
Requi rement shal l be determi ned as speci f i ed I n  the purchaser ' s  power sales 
contract .  That speci fication Is provi ded I n :  

a .  

b .  

c .  

secti ons 1 6, 1 7( c l ,  and 1 7( f l , as  adjusted by other secti ons o f  the 
contract ,  for actual computed requi rements purchasers , 
sections 1 6 ,  1 7( a l ,  and 1 7( f l ,  as adjusted by other secti ons of the 
contract, for pl anned computed requi rements purchasers , and 
secti ons 1 6  and 1 7( b l , as adjusted by other secti ons of the 
contrac t ,  for contracted computed requi rements purchasers. 

for computed requl r�nents purchasers wi th power sales contracts executed prior 
to December 5, 1 980, the purchase r ' s  Computed Peak Requi rement for each 
bi l l i ng month shal l be the l a rgest amount duri ng such month by whi ch the 
purchaser ' s  ac tual hourly system demand, exc luding any loads otherwi se 
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provfded for f n  the contract, exceeds f ts assured peak f ng capabf l f ty for such 
month, as determf ned pursuant to sectfon I V. B . 3  of these General Ra te Schedule 
Prov f s f ons. 

5. Computed Average Energy Requf rement 

For computed requf rements purchasers wf th power sales contrac ts executed a fter 
December 5, 1 980, the Computed Average Ene rgy Requf rement shal l be determf ned 
as spec f ffed fn the purchaser ' s power sales contract. That spec f ff catfon f s  
provfded f n :  

a .  sec tfons 1 6, 1 7( c ) ,  and 1 7( f ) ,  a s  adjusted by other sec tf ons o f  the 
. contract, for actual computed requf rements purchasers , 

b. sectf ons 1 6 ,  1 7( a ) ,  and 1 7( f ) ,  as a djusted by other sectfons of the 
contract,  for p lanned computed requf rements purchasers,  and 

c .  sec tfons 1 6  and 1 7( b ) ,  a s  adjusted by other sectfons o f  the 
contrac t,  for contracted computed requf rements purchasers. 

For computed requf rements pu rchasers wfth power sal e s  contracts executed prfor 
to December 5, 1 980, the purchaser' s Computed Average Energy Requf rement for 
each bf l l fng month sha l l  be the amount durfng such month by whfch the 
purchase r' s actua l system average load exceeds f ts a ssured average energy 
capabf l f ty ,  a s  determf ned pursuant to sectfon I V. B . 3  of these General Rate 
Schedul e  Provf sfons. 

6. Computed Maxfmum Requf rement 

The Computed Maxfmum Requf rement f s  the l a rger of the Computed Peak 
Requf rement and the Computed Average Energy Requf rement. 

7. Operatfng Demand 

The Operatfng Demand f s  that demand whf ch f s  establ f shed fn accordance wfth 
sectfon 5( b )  of the purcha ser ' s power sa les contract. The Operatfng Demand 
shal l be contafned f n  the operatfng agreement and/or the annual opera t f ng p l in.  

8. Curta f l ed Demand 

A Curta f l ed Demand sha l l  be the number of k f l owatts of Industrf al  F f na  Power 
whfch resul ts from the purchase r ' s  request for such power f n  amounts less than 
the Operatfng Demand therefor. Each purchaser of I ndustrfal Ff rm Power may 
curta f l  f ts demand f n  accordance wf th the terms of f ts power sales contrac t. 

9. Restrf c ted Demand 

A Restrf c ted Demand sha l l  be the number of k f l owatts of I ndustrf al  Ff rm Power 
whfch resu l ts when BPA has restrfcted del f ve� of such power for I c l ock-hour 
or more. BPA sha l l  make such restrf ctfons fn accordance wf th the terms of the 
purchase r ' s  power sales contract. 

Such Restrf c ted Demand shall be detenafned by BPA afte r  the purchaser has made 
f ts determf natfon whether to accept such restrfctfon or, f nste�d, to c urta f l  
f t s  demand for the month. 
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B. B ILL ING FACTORS FOR ENERGY 

1 .  Mea sured Ene rgy 
The purchaser' s Measured Energy sha l l  be determf ned f n  the manner descrfbed f n  
th f s  sec tfon unless the terms o f  a power sal es contract executed after 
December 5 ,  1 980, provfde otherwf se. Measured Energy shal l be that portfon of 
the metered and/or scheduled ene rgy whf ch fs purchased from BPA under the 
appl f cabl e rate schedUle.  For  those contracts to  whfch BPA fs  a party and 
whfch provfde for del f very of more than one c l a ss of electrfc power to the 
purchaser at any pof nt of del f very, the portfon of each 60�f nute c l ock-hour 
f ntegrated demand assf gned to any c l ass of power shal l be determf ned pursuant 
to the power sales contrac t.  The sum of  the portfons of the demands so 
assfgned sha l l  constf tute the Measured Energy for each such cl ass of Dower. 

The Measured Energy sha l l  be determf ned from the metered energy and/or the 
scheduled energy , as heref nafter def f ned. 

Metered Energy : 

The metered energy for a purchaser shal l be the number of k f l owatthours whfch 
a re recorded on the k f l owatthour meter, adjusted as spec f ffed f n  the power 
sales contrac t, and del f vered to a purchase r :  

a .  at al l pofnts of del f ve� for wh f c h  metered energy f s  the bas f s  for 
determf natfon of the Mea sured Energy , and 

b.  durf ng any bf l l f ng pe rfod. 

The metered energy sha l l  be determf ned from measurements made ef ther fn the 
manner specf ffed f n  the power sales contract or as provfded f n  sec tfon Y I . d  
heref n. 

Scheduled Energy : 

The scheduled energy f n  k f l owatthours shal l be the sum of the hourly demands 
at whfch e l ec trfc energy fs scheduled for del f ve� to a purchaser: 

a .  for each system for whfch scheduled energy f s  the basf s for 
determf natfon of the Measured Energy , and 

b. durf ng any bf l l f ng perfod. 

Scheduled amounts are deemed del f vered for the purpose of determf nfng bf l l f ng 
energy . 

2. Computed Energy Maxfmum 

The Computed Energy Maxfmum equa l s  the produc t of the number of hours f n  the 
bf l l f ng month and the Computed Average Energy Requf rement. 
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C. B I LL ING ADJUSTMENTS 

1 .  Power (actor Adj ustment 

The formula  for determi ni ng average power factor i s  as fol l ow s :  

K 1 1  owa t thou rs Average Power • 

Factor 
/ 2 � 

( Ki l owatthours) + ( Reacti ve K i l ovol tamperehours ) 

The data used i n  the above formul a shal l be obtained frOM meters whicn are 
ratcheted to  prevent reverse regi stration.  

When del i veries to a purchaser at any poi nt of del i very e i ther : 

a.  i nc l ude more than one cl ass of powe r, or  
b .  are provi ded under More than one rate schedul e 

and i t  i s  impracti cable to meter the k i l owatthours and reacti ve 
k i l ovol tamperehours for each cl ass or rate schedule  separately, the average 
power factor of the total del i veri es for the month wi l l  be used, where 
appl icabl e ,  as the power factor for a l l  power del i vered to such poi nt of 
del i very.  

To  mai nta i n  acceptable operati ng cond i t i ons on  the Federal syste_, BPA _ay, 
unless speci fically otherwise agreed , restrict del i veri es of power to a 
purchaser. Such restri ction may be made to a poi nt of del i very or to • 
purchase r ' s  system at any time that the average l eadi ng power factor or  
average l aggi ng power factor for  a l l  c l asses of power del i vered to such 
poi nt or to such system i s  bel ow 75 percent. 

2.  Exchange Adj ustment Cl ause 

The Exchange Adj ustment sha l l  be based on the ave rage cost of exchange 
resou rces acqui red by BPA frOlll : 

a .  C .  P .  Nati onal Corporation ( CPN ) 
b .  Idaho Power Company ( I PC) , 
c .  Paci fic  Power & L i ght Company ( PPIL ) ,  
d .  Portl and General Electri c COIIIpany ( PGE ) ,  and 
e .  Utah Power & L i ght Company ( UPIL ) .  

To the extent that the average cost of these exchange resources di ffers from 
that forecast for development of rates,  a rebate shal l be gi ven or a 
surcharge assessed to a l l  those purchasing under rate schedul es which 
i ncl ude thi s  adjustment. 

There wi l l  be an Exchange Adj ustment for each of the two rate peri ods i n  the 
rate schedul es .  Period A begins November I ,  1 983, and  conti nues through 
June 3D, 1 984. Pe ri od B begins July I ,  1 984, and conti nues th rough 
June 3D, 1 985. ( Al though the rate schedules  themsel ves may stay I n  effect 
beyond June 3D, 1 985, the Exchange Adj ustment shal l not apply to any sales 
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Made after June 3D, 1 985. ) References for Period B a re shown in parentheses 
i mmedi ately fol l owing references for Pe riod A. 

Purchasers may e l ect one of the fol lowi ng two Exchange Adjustment options : 

Opt i on 1 :  Monthly adj ustments usi ng BPA ' s  estimated bi l l i ng process . 
At the end of each rate peri od, the s� of the monthly adj ustments shal l 
be reconci l ed wi th a s i ngle adjustment for the peri od usi ng actual bi l l s  
and costs, or  

Option 2 :  One adjus tment for  each rate peri od based on actual bi l l s  and 
costs. 

A purchaser which does not provi de BPA wi th a wri tten i ndication of i ts 
choice by December I ,  1 983, shal l be deemed to have sel ected the same option 
as the one appl i ed to i ts purchases under the 1 982 whol esal e power rates. 
If the purchaser selects a d ifferent option,  BPA shal l ,  i f  necessa ry ,  i ssue 
rev i sed power bi l l s  to account for the change, The purchaser may not chanye 
options whi l e  these rate schedul es a re i n  effect. 

Option 1 

For customers electi ng Option I ,  the adjusted monthly  b i l l  sha l l  be calculated 
as fol l ows:  

NI8 • UHB + ( EC * . 652 * AHS;3] . 1  * UHB ) 

( For  adj ustment i n  Peri od B ,  substi tute . 632 for . 65l and 32. 9  for 31 . 1  
i n  the formu l a  above. ) 

where : 

AHB • 

UHB • 

EC • 

AHC g 

adjusted monthly bi l l  due to BPA ; 

unadj usted monthly b i l l ,  whi ch i s  the total estimated or  
actual dol l a r  amount due to  BPA for  service duri ng tnat month 
before the Exchange Adj ustment i s  app l i ed ;  

the percentage calcul ated by di viding total exchange costs 
a l l ocated to the cl ass of service by the total revenue 
requi rement for the cl ass of service ; the val ue for " EC· i s  
provi ded i n  the rate schedu l e  for the class  of service i n 
questi on;  

the average monthly cost ( e stimated or actual ) in  mi l l s per 
k i l owatthour ( rounded to the nearest tenth of a mi l l )  of a l l  
exchange resources acqui red from CPII , I PC,  PI'IL , PGE. and UI'IL 
duri ng that month. Interest payments made pursuant to 
Secti on I V( E ) of the Average System Cost �ethodol ogy 
( Exhibi t C to the Resi dential  Purchase and Sale  Agreements )  
shal l not b e  i ncl uded i n  the AHC. 
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At the end of the rate perfod ef ther a rebate sha l l  be gi ven or a surcha rge 
assessed to re flect the df fference between the effect of a s f ngle  adjustment 
for the rate perfod based on actual exchange costs and l oads and the sum of 
the monthly exchange adjustments based ef ther on actual or estfmated costs. 
F f rst,  BPA shal l determf ne the total adj usted bf l l  for Perfod A ( Perfod B )  
based on the actual average cost o f  exchange resources acquf red from CPH, 
I PC, PP&L , PGE, and UP&l durf ng Perfod A ( Perfod B ) .  The total adj usted 
bf l l  for Perfod A ( Perfod B )  sha l l  be calcul ated as fol lows : 

TAB • TUB + ( EC * . 652 * RA�:31 · 1 * TUB ) 

( For adjustment f n  Perfod B ,  substf tute . 632 for . 652 and 32. 9 for 31 . 1  
f n  the formu l a  above. ) 

where : 

TAB • tota l adjusted bf 1 1  for Perfod A ( Perfod B ) :  

TUB • total unadj usted bf l l  whfch woul d have been charged to the 
purchaser for servfce durf ng Perfod A ( Perfod 8 )  f f  no 
Exchange Adj ustment had been appl fed:  

MC · actua l a verage cost f n  mf l l s  per k f l owattnour ( rounded to the 
nearest tenth of a �f l l )  of exchange resources acqu f red durfng 
Perfod A ( Perf od B )  from CPN, IPC, PP&l , PGE , a nd UP&l. 
Interest payments made pursuant to Sec tf on I Y( E )  of the 
Average Syste� Cost Methodol ogy ( Exhfbft  C to the Res f dentfal 
Purchase and Sa l e  Agreement s )  shal l not be f nc l uded fn the AAC. 

If ( EC *. 652 * AAS;31 · 1 ) ' f s  l ess than . 001 , TAB f s  deemed to equal TUB 
and no ffnal  adjustment sha l l  be made. 

( For a dj ustment fn Perfod B, substf tute . 632 for . 652 and 32. 9 for 31 . 1  f n  
the formu l a  above . ) 

The sum of the adjusted monthly bf l l s  shal l then be compared to the total 
adjusted b f l l .  Ef ther a rebate shal l be gi ven o r  a surcharge assessed to 
the purchaser to refl ect the d f fference between the two. The rebate or 
surcha rge under Optfon I fnc l udes an f nterest payment and sha l l  be 
calCUlated as fol l ows : 

IIH Rebate ( Surcharge) • ( Nt! - TAB ) * ( 1  + T ) 
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where : 

N�B � the sum of the adjusted monthly bf l l s  rendered durfng Perfod A 
( Perfod B ) ;  and 

INT  the average short-terM f nterest rate whfch BPA earns from the 
U . S. Treasury f n  Perfod A ( Perfod B ) .  

Optfon 2 

For customers electfng Optfon 2 ,  the rebate or surcharge for each customer 
for each perfod shal l be cal cul ated as fol l ows :  

Rebate ( Surcharge) • EC  * . 652 * AA�;3! . 1  * B ILL * ( I  + � ) 
( For adjustment f n  Perfod B ,  substf tute . 632 for . 652 and 32. 9 for 31 . 1  f n  
the formula above. ) 

where : 

EC • the percentage calCUl ated by df vfdfng exchange costs a l l ocated 
to the cl ass of servfce by the total revenue requf rement for tne 
c l ass of servf ce;  the va lue for "EC" fs provfded fn the rate 
schedule for the c l ass  of servfce fn questf on:  

AAC · actual average cost f n  mf l l s  per k f l owatthour ( rounded to the 
nearest tenth of a mf l l )  of exchange resources acqu f red durfng 
Perfod A ( Perfod B) from CPN, IPC, PP&L , PGE, and UP&l. 
Interest payments made pursuant to Sec tfon I Y( E )  of the Average 
System Cost Methodol ogy ( Exhf b f t  C to the Res f dentf al  Purchase 
and Sa l e  Agreement s )  shal l not be f nc l uded fn the AAC :  

BILL · total dol l a r  amount charged the customer for servfce under thf s 
rate schedul e :  

I N T  • the a verage short-term f nterest rate whfch BPA earns from the 
U . S . Treasury fn Perfod A ( Perfod B ) .  

Provf sfons ' for F f nal  Adj ustment ( Optfon I and Optfon 2 )  

The rebate or surcharge based on  the actua l a verage exchange costs sha l l  be 
ca lcul ated as soon after July 1 , 1 984 ( July 1 , 1 985 ) ,  as possf ble,  Payment 
of the ffnal  adjustment (ef ther the rebate or the surcha rge ) shal l be llIade 
wfth f n  30 days of the date on the adjustment notfce provf ded to the 
purchaser. 

The ffna l  rebate or surcharge sha l l  be subjec t,  wfth f nterest, to adj ustment 
upwa rd or downwa rd after July I ,  1 985 ( July 1 , 1 986 ) ,  f f  the Jof nt State 
Board, the Federal Energy Regulato� Comlllf ssfon , a revfewf ng court , or BPA 
llIakes any adjustment prf or to July I ,  1 985 ( July I ,  1 986) , whfch changes the 
actual average cost ( AAC, as deff ned fn thf s  sectfon) frpm the AAC used to 
calcul ate the ffnal  rebate or surcha rge. No adj ustment fn the rebate or  
surcharge amount sha l l  be  made for any such adj ustments made after July I ,  
1 985 ( July I ,  1 986 ) .  
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3. Supply System Adjustment Cl ause 

An adjustment sha l l  be made to the charges for Peri od B ( OY 1 9B5) i n  those 
rate schedu l es which i ncl ude the Supply System Adj ustment. The Supply 
system Adj ustment Cl ause adjusts for changes in the total cost of Supply 
System Pl ants I ,  2, and 3. 

The adj ustment for each rate 5chedule sha l l  be calcul ated as fol lows : 

where: 

SS * [( ( ACT - $724, 300) * . 67)+  ( aUO - $835,U7&) J 
BD 

SS . the percentage of total Supply System costs a l l ocated to the 
cl ass of service i n  the Cost of Service Analys i s  for Period B ;  
the val ue for "SSW i s  provi ded i n  the rate schedul e for the 
cl ass of service i n  questi on; 

ACT . the Net Funding Requi rements ( i n  thousand of dol l ars) i n  the 
Supply System Annual Budget or amendment thereto for operating 
year 1 0Y l  1 984 as of M ay  I ,  1 984 ; 

BUD • 

BD 

the Net Funding Requi rements ( i n thousand of dol l ars)  i n  the 
Supply System Annual Budget for OY 1 9B5, as of June 1 5 , 1 9ij4 ; 

for the Priori ty F i na  Power Rate Schedul e ,  Pf-83, the SWi of 
the wi nter and summer energy bi l l i ng detenai nants ( i n  
gi gawatthours) for the cl ass of service as forecasted i n  the 
Whol esa l e  Power Rate Design Study; for the CF-83 Fi na Capaci ty 
Rate Schedule ,  the sum of the wi nter and sunner generation 
capac i ty bi l l i ng determinants i n  megawattmonths;  the value for 
"BD" is provi ded in the rate schedule for the cl ass of service 
in questi on. 

Th i s  adjustment shal l be made i f :  

[( ( ACT - $724,300) *67) + ( BUD - $835,075) ] 
51 , 320,356 

• 01 

Prior to July I ,  1 9B4, BPA shal l not i fy the purchaser o f :  

• •  

b. 

the di fferences between the actual OY 1 984 Supply System costs a nd 
those i n  the Revenue Requi rement Study for OY 1 984, and/or 
any revi sions in the OY 1 985 Supply System Annual Budget not 
refl ected in the Revenue Requi rement Study for OY 1 985. 

BPA shal l mai l affected parti es a summary of the changes and a statement of 
the uni t adj ustment caused by those changes. In addi tion, BPA wi l l  hol d  an 
i nformati onal custome r meeti ng to expl a i n  the changes. 
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SECT ION I V .  OTHER DEF INIT IONS : 

A. Restri ction of Del i veries 

Del i veries of capac i ty and/or energy to any purchaser  lIIay be restricted when 
operation of the fac i l i ti es used by BPA to service such purchaser i s :  

1 .  suspended, 
2. i nterrupted, 
3. i nterfered wi th, 
4. curtai led,  or 
5. restricted 

by the occurrence of any condi t i on desc ri bed in the Uncontrol l able Forces o r  
Conti nu i ty o f  Servi ce sections of the General Contrac t Prov i s i ons o f  the 
power sales contrac t.  

B .  Computed Requi rements Purchasers 

1 .  De si gnation as  a Computed Requi rements Purchaser 

A purc haser wi l l  be desi gnated as a coqputed requi rements purchaser i f :  

a .  

b .  

i t  i s  so desi gnated i n  i ts power sales contract executed after 
December 5,  1 980, or 
'I f i t  has one or  lIIore potenti a l  abi l i ties as desc ri bed i n  
paragraphs ( I I  and ( 2) bel ow: 

( 1 )  Such purchaser has genera t i on of i ts own which can be 
sol d in such a way as to i nc rease BPA ' s  obl i gation to 
del i ver f i na power to that purchaser because of such sal e 
or,  

( 2) such purchaser has the a bi l i ty to redi stri bute generation 
frOlll i ts resou rces over t i me in such a manner a s  to cause 
l osses of power or revenue on the Federal system. 

When a purchaser operates two or more separate systems, only those systems 
desi gnated by BPA wi l l  be covered by thi s section • 

2. Purpose of the Computed Requi rements Desi gnation 

Use of the computed requi rements des i gnation i s  i ntended to assure that each 
purchaser who purchases power from BPA to suppl ement i ts own fi na resources 
wi l l  purchase amounts of f i na  capaci ty and f i rm energy substanti a l ly equal 
to that which the purchaser woul d otherwi se have to provide on the basi s of 
normal and prudent operati ons. 

The amount of c apac i ty and energy requi red for norma l  and p rudent operations 
shal l be determi ned pursuant to the purchase r ' s  powe r sal e s  contract for a l l  
computed requi rements purchasers wi th power sales contracts executed afte r  
Dece�be r 5 ,  1 980. 

For computed requi rements purchasers wi th power sales contracts executed 
before Decembe r 5, 1 9BO, the amount of capac i ty and energy requi red for 
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nomal and prudent operati ons f s  that which would  be suffi c i ent to meet the 
l oad and provi de adequate reserves th rough the most cri tical water or other 
condi ti ons which might reasonably be expected to occur. Purchase on a 
cnmputed requi rements bas i s  for a purchaser wi th a power sales contract 
executed before December 5,  1 980, depends on the rel ationshi p of the 
purchaser ' s  resource capabi l l  ty to the purchaser' s system requl rements. 
Thus,  the bi l l i ng factors to be app l i ed to such a computed requi rements 
purchaser for any month cannot be detennl ned unti l afte r the end of the 
month. As each such purchaser must estimate I ts own l oad and I s  In the best 
posi tion to fol l ow that load from day to day, I t  I s  the purchaser' s  
responsibi l i ty to request schedu l i ng of power from BPA. 

l. Def i n i t i ons  and Terms Rel a t l n� to C�mputed Requi rements Purchasers with 
Power Sales Contracts Execute Prior to Uecember 5, 1 �80 

Those purchasers whose power sa les contracts were executed prior to 
December 5, 1 980, and who are desi gnated as computed requi rements purchasers 
based on the abi l i ties  l i sted I n  section I V. B . I . b ,  above, shal l be governed 
by the terms of thi s  subsection. 

a .  General P ri nc ipl e s :  

( I )  The assured peak i ng capabi l i ty and assured average energy 
capabi l i ty of each of the purchaser ' s systems shal l be 
determi ned and appl ied separately.  

( 2) As used I n  thf s  section, "yea r" or "ope rating year" sha l l  mean 
the 1 2 -month period commenc i ng July I .  

( l) The c ri tical period I s  that peri od, descri bed below, duri ng 
wh ich  the purchaser woul d have the maximum requi rement for 
peaki ng or energy frOM BPA. That period woul d  be determined 
for the purchaser ' s system under adverse streamf low condi ti ons 
and adj usted for :  

( a )  c urrent water uses , 
( b ) a ssured storage operation,  Ind 
( c )  appropriate operating agreements. 

In determi ni ng the maximum requi rement for pea k i ng or energy 
from BPA, the fi rm capabi l i ty of a l l  resources a vai l able  to 
the purchaser sha l l  be uti l i zed In such I manner as to p l ace 
the l east requi rement on BPA. 

( 4) Cri tical  water cond i ti ons a re those condi tions of streamflow 
I n  the operati ng year or years which  woul d resu l t  I n  the 
ml nlmuw capabi l i ty of the purchase r ' s  f i nn  resources duri ng 
the c ri tical  peri od. Those condi tions of streamflow a re blsed 
on h i storical  records as adj usted for :  

( a )  c urrent water uses,  
( b )  assured storage operation,  and 
( c )  appropriate operating agreements. 
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( 5) Prior to the begi nni ng of each operati ng yea r, the purchaser 
sha l l  det�rmlne the assured capabi l i ty of each of the 
purchase r ' s systems I n  terms of peak i ng and average energy for 
each month of each yea r or years wi thi n  the c ri tical period. 
The firm capabi l i ty of a l l  resou rces avai l a b l e  to the 
purchaser ' s system sha l l  be uti l i zed I n  such a manner as to 
p l ace the l east requi rement for c apac i ty and ene rgy on BPA. 
Such assured capabi l i ty shal l be effec t i ve after  review and 
approval by BPA. 

( 6) The purchaser ' s  a ssured average energy capabi l i ty shal l be 
determined by shap i ng I ts fi rm resources to I t s  fi rm l oad I n  I 
manner which places a uni form requi rement on BPA wi thi n  each 
year of the cri tical  period. The requi rement pl aced on BPA 
may I nc rease each year, but by no more than the sum o f :  

( a )  the purchaser ' s annual l oad growth, and 
( b )  any reduc ti ons I n  a ssured a verage energy capabi l i ty 

caused by reti rement or l oss of one of the purchase r ' s  
f l  rm resources .  

( 1 ) As used here i n ,  the capabi l i ty of a fi rm resource sha l l  
I ncl ude only that portion o f  the total capab i l i ty o f  such 
resource which the purchaser can del i ver to I ts l oad on a fi nn 
basi s.  The c apabi l i ties of al l generati ng fac i l i ti es which 
a re c l aimed a s  part of the purchaser' s assured capabi l i ty 
shal l be determined by test or other substantiating data 
acceptable to BPA. BPA may requi re veri fication of the 
capabi l i ti es of any or al l of the purchaser' s generating 
fac i l i ties.  Such veri fi cati on wi l l  not be requi red more often 
than once each year for operati ng pl ants , or more often than 
once each thi rd yea r for thennal pl ants In cold standby 
status ,  I f  BPA determines that adequate annual preventive 
mai ntenance Is performed and the pl ant I s  c apable  of opera t i ng 
at I ts c l aimed capabi l i ty.  

( 8 )  I n  determi ning a ssured capabi l i ty ,  the aggregate capabi l i ty of 
the pu rchase r ' s  fi rm resources shil l be appropri ately reduced 
to provide adequate reserves. 

b. Determi nation of Assured Capabi l i ty  

The purchaser' s assured pea k i ng and a ssured energy capabi l i ties 
sha l l  be the respect i ve sums o f :  

( I )  the capabi l i ties  of I ts hydroelectric generati ng plants based 
on the most c ri tical water condi ti ons experienced to date on 
the purchaser' s system, 

( 2) the capabi l i ties  of I ts thermal generati ng pl ants based on 
such adverse fuel or other condi tions whic h  might reasonably 
be expected to occur, and 
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( 3) the firM capabi l i ti e s  of other resources made ava i l aole to the 
purchaser unde r contracts executed prior to the begi nni ng of 
the operating year. The fi rM capabi l i ti e s  of these acqui red 
resources wi l l  be based on the capabi l i ties  after  adjusbaent 
for reserves .  

Assured capabi l i ti e s  sha l l  b e  determi ned for each month i f  the 
purchaser has seasonal storage. The capabi l i ti e s  of the 
purchaser' s f i m  resources shal l be determined a s  fol lows : 

( 1 )  �droel ectric Generat i ng Fac i l i ties  

The capab i l i ty of each of the purchaser' s hydroe lectri c 
generat i ng pl ants shal l be detemi ned i n  tenns of both peaki ng 
�nd average energy us i ng cri tical water condi tions.  The 
average ene rgy capabi l i ty shal l be that capabi l i ty which woul d 
be ava i l able under the condi tions necessary to produce the 
cl aimed peaki ng capabi l i ty.  

Seasonal storage shal l mean storage suffi c i ent to  regul ate al l  
the purchase r ' s hydroel ectric resources in  such a lIIanner that, 
when combi ned wi th the purchaser' s thenaal generati ng 
fac i l i ties,  i f  any, and wi th fi rm capaci ty and energy 
aval l able to the purchaser under contracts,  a unHona energy 
requi rement on SPA for a period of 1 month or  more woul d 
resul t .  

A purchaser havi ng seasonal storage shal l ,  wi th i n  l U  days 
after the end of each month i n  the c ri tical peri od , noti fy BPA 
i n  wri t i ng of the a ssured average energy capabi l i ty to be 
appl i ed tentati vely to the preced i ng month. Such notice sha l l  
a l so speci fy the purchaser' s best estimate o f  i ts a verage 
system energy load for such month. If such notice i s  not 
submi tted , or  i s  submi tted l ater than 10 days after the end of 
the month to whi ch i t  appl i e s ,  subject to the l imi tations 
stated here i n ,  the assured average energy capabi l i ty 
determined for such month pri or to the begi nni ng of the year 
shal l be appl i ed to such month and may not be changed 
thereafter. 

If  notice has been submi tted pursuant to the precedi ng 
paragraph, the purchaser shal l ,  wi thi n 30 days after the end 
of the month, submi t fi nal spec i fication of the a ssured 
average ene rgy capabi l i ty to be appl i ed to the precedi ng 
month, provided that the assured energy capabi l i ty so 
spec i fied sha l l  not di ffer from the amount shown i n  the 
ori g i nal notice by more than the amount by which the 
purchaser ' s  actual average system energy l oad for such month 
dHfers from the estimate of that load shown i n  the ori gi nal 
notice. If the as sured average energy capabl l i ty for such 
month di ffers from that detenai ned prior to the beginning of 
the year for such month, the purchaser, H requi red by BPA, 
shal l demonstrate by a . sui tabl e regul ati on study based on 
cri tical water condi tions : 
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( a ) that such change coul d actua l l y  be accompl i shed, and 
( b )  that the rema i n i ng bal ance of i ts total cri tical peri od 

assured average energy capabi l i ty coul d be developed 
wi thout adversely affecti ng the f i nl  capabi l i ty of other 
purchase r ' S  resou rces. 

The al gebra i c  sum of a l l  such changes in the purchaser' s 
assured average ene rgy capabi l i ty sha l l  be zero at the end of 
the c ri tical peri od or year, whichever i s  earl ier. 
Appropri ate adjustments in the a ssured peaking capab i l i ty 
shal l be made i f  requi red by eny change i n  reservoi r operation 
as i ndicated by rev i s i ons i n  the monthly di stri bution of 
cri tical peri od energy capabi l i ty.  

( 2) TherN41 Generati ng Fac i l i ti e s  

The capabi l i ty of each of the purchaser' s thermal generati ng 
pl ants shal l be determi ned i n  tenas of both peaki ng and 
average energy . Such peak i ng and a verage energy capabi l i ties  
shal l be based on those adverse fuel or other condi t i ons that 
Alight reasonably be expected to occur. The effect of 
l imi tati ons on fuel supply due to wa r or other extraord i na ry  
s i tuations wi l l  b e  eval uated at the t i me ,  should  a ny such 
si tuation ari se . 

( 3) Other Sources of Power 

SECT ION V. 

The peak i ng and a verage energy assured capabi l i ty of other 
f i rm  resou rces ava i l ab l e  under contracts to the purchaser 
sha l l  be detemi ned pri or  to each opera ti ng year. 

APPL I CATION OF RATES UNDER SPECIAL C IRCUHSTAHCES : 

A. Temporary Curtal l ment of Cont.rac t  Demand 

The reduct i on of charges for power curta i led pursuant to the purchaser' s 
power sales contract and section I I . C  hereof shal l be app l i ed i n  a uni fonl 
lIanner. 

S .  Energy Suppl i ed for Emergency Use 

A purchaser tak i ng Pri ori ty and/or New Resource Fi nl Power sha l l  pay in 
accordance wi th the Nonf i rm  Energy Rate Schedule,  NF-83, and Emergency 
Capac i ty Rate Schedu l e ,  CE-83, for any el ectric energy or capac i ty which has 
been suppl ied :  

1 .  for use duri ng a n emergency on the purchaser' s system, or  
2.  fol l owi ng an emergency to repl ace energy secured from sources otner 

than SPA duri ng such emergency. 

Mutual emergency assi stance may , however,  be provided and payment therefor 
settl ed under exchange agreements. 
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C. Appl I catIon of Rates DurI ng I n I t I a l  OperatIon PerIod 

for an  I nI tI a l  operatIng perI od, not In excess of 3 month s ,  begI nnI ng wIth 
the commencement of operatIon of a new I ndustrI al p l ant,  a major addItIon to 
an ex I st I ng pl ant, or reac tI vatIon of an ex I stIng pl ant o r  Important part 
thereof,  BPA may agree to bI l l  the purchaser  I n  accordance wI th the 
prov I s Ions of thI s  sectIon. Th I s  sectIon shal l apply to both : 

I .  dl �ct-servlce I ndustrIal  purchasers havIng new, addI tIonal , o r  
reactI vated pl ant fac I l I tIes ,  and 

2. utl l f ty purchasers servI ng such an I ndustrI al  purchaser wI th power 
purchased from BPA. 

If the purchaser requests bI l l I ng on a I�asured Demand bas I s  pursuant to 
sectIon 4 of the power sal es contract and I f  BPA agrees to such bI l l I ng .  the 
bI l l I ng demand for the bI l l I ng month shal l be the a verage of the dal ly 
I�easured Demands as adj usted for power factor. Howeve r,  at no tIme durIng 
the perIod of restoratIon, a s  defI ned I n  sec tIon 4( e )  of the power sales 
contrac t ,  shal l the dal ly demand be l ower than any prevI ous dal ly demand 
durIng such perI od. Should the Measured Demand for any day durI ng the 
perIod of restoratIon be l ower than the dal ly demand for the p revIous day , 
the prevI ous day ' s  da l ly demand shal l be used as the dal ly demand for such 
day. 

Any rate schedul e p rovI s I ons rega rdI ng contract Demand, bI l l I ng demand. and 
mInImum monthly charges whIch  a re I nconsI stent wIth thI s  sectIon sha l l  be 
I noperatI ve durI ng such I nI tIal  operatI ng perI od. 

The I nI tI a l  operatIng perIod and the spec I a l  bI l l I ng provI s I ons  may , on 
app roval by BPA, be extended beyond the I nI t I a l  3-month perIod for such 
add I t I onal tIme as Is j ustI fIed by the developmental characte r  of the 
opera tIons. 

D .  ConstructIon, Test and Start-up, and StatIon ServIce 

Power for the purpose of constructIon,  test and start-up , and s tatIon 
servIce sha l l  be made ava I l able  to el I gI b l e  purchasers under the PrIorI ty 
FI rm and Ilew Resource Fl nw Power Rate Schedules.  Such power must be used I n  
the manner spec I fIed below :  

I .  Power sol d for cons tructIon I s  to be used I n  the construc tIon of 
the project.  

2 .  Power sol d for test  and  sta rt-up may be used prIor  to  c ommerc I a l  
operatIon both to brIng the proj ect o n  l I ne and t o  ensure tha t the 
p roject I s  workI ng properly. 

3. Power sol d  for statIon servI ce �ay be purchased at any tIme 
fol lowI ng commerc I a l  opera tIon of the p rojec t .  StatIon servIce 
power may be used for project sta rt-up , projec t shut-down, nonwal 
p l ant operatIons , and operatI ons durI ng a p l ant shut-down perIod. 
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SECT ION V I .  B lll HlG INFORMATION : 

A. B I l l I ng for Purchasers W I th More Than One PoI nt of Del I very 

Purch�sers shal l be b I l led on a noncol nc l dental demand bas I s  for power 
purchased at each poI nt of del I very under the appl Icable  rate schedule or 
schedul es unless the power sales contract spec I fIcal ly provI des for 
coInc I dental demand bI l l I ng among partIcul a r  poI nts of del I very. For the 
purposes of these rate schedules and GRSP ' s ,  the purchaser' s nonco l nc l denta l 
dp.mand I s  the sum of the hI ghest hourly peak demands durI ng the bI l l I ng 
month for each of the purchaser' s noncol nc l dental ly bI l l ed poI nts of 
del I ve ry .  The purchase r ' s coI nc I denta l demand I s  the hI ghest demand for the 
bI l l I ng month calculated by summI ng ,  for each hour of every day , the 
purchase r ' s  demands for power purchased under the appl Icable rate schedule 
at al l coInc I denta l ly b I l led poInts of del I very.  

When the contract provI des for bI l l I ng on a coI nc I dental demand bas I s ,  a 
charge sha l l  be assessed for the d I vers I ty among the purchaser' s 
coInc I denta l ly b I l l ed poI nts of del I very unless BPA elec ts to waI ve such 
cha rge I n  whole or I n  pa rt. The purpose of the d I vers I ty charge Is to 
compensate BPA for lost revenue due to coI nc I denta l ly comb I n I ng demands from 
mul tIp le  poI nts of del I very. Such a charge shal l be appl I ed I n  a unl fonw 
manner among purchasers and shal l be spec I fIed I n  the power sales contract. 

B .  DetermI na tIon of Es tImated BI l l I ng Data 

If the purchased amounts of capac I ty ,  energy , or the 60-ml nute I ntegrated 
demands for ene rgy must be estImated from data other than metered o r  
scheduled quantI tIes,  BPA a n d  the purchaser wI l l  agree o n  bI l l I ng data to be 
used In p reparI ng the bI l l .  If the partIes cannot agree on estImated 
bI l l I ng quant I tIes ,  a detenwlnatlon bI ndI ng on both part I es sha l l  De made I n  
accordance wIth the a rbI tratIon prov I s I ons  of the contract. 

C. B I l l I ng nonth 

Meters nonwa l ly wI l l  be read and bI l l s  c omputed at I nterva l s  of I month. A 
month I s  defI ned as the I nterval between meter-readI ng dates whIch  norma l ly 
wI l l  be approx Imately 30 days. I f  servIce I s  for less o r  more than the 
normal b I l l I ng month, the monthly charges stated In the appl Icable rate 
schedule  shal l be adjusted approprIately.  WI nter and summer perIods 
I dentI f I ed In the rate schedul es wI l l  beg I n  and end wI th the begInnI ng and 
endI ng of the purchaser ' s bI l l I ng month havI ng meter-readIng dates c l osest 
to the perIods so I dentI fIed. 

D. Payment of BI l l s  

B I l l s . for power shal l be rendered monthly and shal l be payable  a t  the 
D I v I s Ion of F I scal  AccountIng and Dl sbursemer,� l ocated I n  BPA ' s  Headquarters 
at 1 002 liE. Ho l l aday Street , Portl and, Oregon. Payments by mat i  shoul d be 
sent to the BonnevI l l e Power AdmI nI stratIon,  P.O.  Box 6040, Portl and. Oregon 
97228. Fa I l ure to receIve a bI l l  shal l not release the purchaser frog 
l I abI l I ty for payment. Demand and energy bI l l I ngs for power purchased under 
each rate schedule shal l be rounded to whole dol l a r  amounts,  by e l l.l natl ng 
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anY amount whi c h  i s  l es s  than 50 cents and i nc reasi ng a ny amount from 
50 cents through 99 cents to the next hi gher dol l a r. 

I f  SPA is u nabl e to render the purchaser a monthly b i l l  whi ch i nc l udes ful l 
d i sc l osure of a l l b i l l i ng fac tors , i t  may el ec t  to render an e s timated b i l l  
for that month t o  be fol l owed a t  a subsequent b i l l i ng date by a fi nal bi l l .  
Such estimated b i l l  shal l have the va l i d i ty o f  and be subj ec t  to the same 
repayment p rov i s i ons as sha l l  a f i na l  b i l l .  

B i l l s  not pa i d  i n  ful l on o r  before the c l ose o f  busi ne s s  of the lOth day 
afte r  the date of the b i l l  sha l l  bea r  an addi t i onal c h a rge whi c h  shal l be 
the greater of one-fourth percent ( 0 . l 5 percent) of the unpa i d  amount o r  
S50.  I n  addi t i o n ,  a charge of one-twenti eth percent ( U, 05 pe rcent) o f  t he  
sum of the i ni ti a l  amount rema i n i ng unpa i d  a n d  the addi t i onal charge here i n  
described sha l l b e  added o n  each succeedi ng day unti l the amount due i s  p a i d  
i n  ful l .  

Remi ttances recei ved by ma i l  wi l l  be accepted wi thout a s s e s sment o f  the 
charges referred to i n  the precedi ng p a ragraph provi ded the po stmark 
i ndi cates the payment wa s ma i l ed on or before the 20th day a f te r  the date of 
the b 1 1 1 .  I f  the 20th day a f te r  the date of the b 1 1 1  1 5  a Sunday o r  othe r 
nonb u s i ne s s  day of the purchaser,  the next fol l owi ng busi nes s  day snai l be 
the l a st day on wh i ch payment may be made to avoi d suc h furthe r charge s .  
Payment made by metered ma 1 1  and rece i ved subsequent to the lOth day rou st 
bear a postal department cancel l a ti on i n  order to avo i d  a s se s sment o f  such 
further charg e s .  

S P A  may , whenever a power b i l l  or a porti on thereof rema i n s unpa i d  
subsequent t o  the 20th day afte r  the date o f  the b i l l  and after g i v i ng 30 
days advance noti ce i n  wri t i n g ,  c a ncel the contract for serv i c e  to the 
purchase r. Howeve r ,  such cancel l at i on shal l not affec t the p u rchase r ' s  
l i ab i l i ty for any c h a rges acc rued p r i o r  thereto. 

I n  the event o f  a d i sputed b i l l i ng ,  ful l payment shal l De rendered to SPA 
and the d i sputed amount noted. Di sputed amounts a re subject to the l ate 
payment p rovi s i o n s  spec i f i ed above. SPA shal l separately account for the 
di sputed amount. I f  it i s  determi ned tha t the purchaser 1 5  enti t l ed to the 
di sputed amount , BPA sha l l refund the di sputed amount wi th i ntere s t .  
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