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Abs trac t 

Thi s s t a t e me n  t e valuate s the  pot e ntia 1 phys ica 1 and s o c ioeco no mi c 
e nvi ronme nt a l  impac t s  a s so c ia t ed w ith a n  incre ase in t h e  whole s a le p owe r 
rat e s o f  the Bonne vi ll e fbwe r  Aimi ni s tra t io n  (BPA) . Exa mine d a re th e 
e f f e c t s  o f  a n  i nc re a se  i n  p owe r ra t e s  in 1982 a nd the  c u mula t ive e f f e c t s  of 
ra t e  i ncrease s occurri ng o r  s chedule d t o  occ u r du ri ng the pe ri od o f  
1979-1 9 85. Inc luded i n  t h i s a naly s is a re e nvironme nta l  impac t s  e xpec ted 
fro m i mp l e me nt a t i o n o f  f i ve a l t e rna t i ve re ve nu e le ve l sce na rio s :  a no 
a c t i o n  a lt e rna t i ve ,  t h e p ro po sed B PA a lt e rna t i ve ,  w h ich w ould p ro duce a 
4 3  p e rce nt i ncrea s e  i n  re ve nu e  re la t ive t o  re ve nu e which woul d be g e ne ra t e d  
u nde r e xi si t i ng ra t e s ,  a mod i f i c a t i o n  o f  t h e  p roposed a l t e rna t i ve t o  re f le c t  
p o t e nt ia l cha nge s i n  B PA repay me nt pol icy , a lo ng ru n i ncre me nta l c o s t 
(LRIC) a l t e rna t i ve ,  a nd a p h a sed-i n LRI C a lt e rna t i ve .  Ef fec t s  o n  re g io nal 
g e ne ra t io n re qui re me nt s ,  subs t i t u t io n 0 f o th e r  fuel s f o r  e lec tri c i ty , 
e f f e c t s  o n  u t ili ty c o s t s  a nd o n  re t a il e le c t ric ity rat e s ,  a nd impac t s  o n  
c o nsu me rs a nd reg i o na l  irrigate d a g ricultu re a re maj o r  a rea s o f  a naly si s .  
Th e p o t e nt ia l  impac t s  a s soc iated w i.th a va ri ety o f  ra te d e s i g ns a nd 
a l t e rnat i ve s  t o  B PA ' s  prop o s e d  rat e  s chedule s f o r  p rio ri t y  f irm pow e r, 
i ndus tri al f i rm p owe r, new re sourc es f irm p owe r, nonf i rm e ne rg y ,  a nd 
wh ol e s a l e f i rm capac i t  y a re als  0 ad dre s sed . Di scu s s i o n  s 0 f mea s u re s t o  
mi t igate  t h e  e nvi ron me nt a l  i mpac t s  o f  bo th re ve nue l e ve l  a l t e rna t ive s a nd 
rat e  de s i g n  a l t e rna t i ve s  a re pre s e nt ed . 
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I I . 1982 BPA WHOL ESAL E RATE I NCRE ASE ENVIRONMENTA L IMPAC T STAT EMENT 
E XE CU T IVE SUMMARY 

A .  Pu !pos e and N2e d 

The B onne ville Powe r Adminis tr at ion (BPA) h as d e te rmined t he need 
t o  incre as e it s wh ol e s al e  p ow e r  r ate s t o  e nabl e it t o  mee t it s f inanc ial 
ob ligat ions . BPA is p r op os ing r at e s ,  w h ich if ap pr oved b y  t h e  Fe deral 
Ene rg y  Re gulat ory CDmmis s io n, w ou ld t ak e  e f f ec t o n  Oc t ober 1 ,  1982. 

A c urre nt re p ayme nt s tud y p re p are d b y  B PA t o  d e te rmine t he 
ade qu ac y of exis t ing r ate s t o  rec ove r suf f ic ie nt re ve nue s re ve als that BPA 
needs  re ve nues  of $ 2. 4 b il l ion in F Y  1983 . Cu r re nt rat e s  w ou ld p r oduc e 
reve nue s of $1 . 7 b ill ion. 

A numbe r  of f ac t ors acc ou nt for t h is incre ase in BPA ' s  c os t s .  A 
major p ort ion of the incre as e c a n  b e  at tribute d t o  e s c alat io n in BPA 
p ayme nt s  f or Washingt on Pu b lic Powe r Su p p ly S ys t em (Su p p ly S ys t em)  nuc l e ar 
pr oject s .  Und e r  a proce s s  c alle d ne t b ill ing , BPA is obl igate d t o  c ove r 
1 0 0  p e rc e nt of t h e  c os t s  f or p r o jec t s  1 and 2 and 70 p e rc e nt of p roject 3 .  
Int e re s t  p ayme nt s o n  b ond s is sue d f or projec t 3 wil l b e  inc lude d  in B PA's 
r at e s  f or t h e  f ir s t  t ime in F Y  1 9 83 .  Als o inc luded in BPA r at e s  w il l  b e  
incre as e d  c os t s of Suppl y S ys t e m  s h are d f ac il it ie s .  Projec t s  4 and 5 we re 
d e s igned t o  s h are f ac il it ie s  and c os t s  w ith p roje c t s  1 and 3 .  Be c au s e  
projec t s  4 and 5 have bee n te rminated , th e ful l c os t s o f  thes e s h are d 
f ac il it ie s  m u s t  now be b orne b y  p r o jec t s  1 and 3 .  The re maind e r  of t h e  
increas e  in c os t s at tribut abl e  t o  t h e  Suppl y S ys t e m  i s  t h e  re sult of 
incre as e s  in c ons t ruct ion c os t s  and int e re s t  on b ond s f or proj e c t s  1 ,  2 
and 3 .  

Als o c ont ribut ing t o  t he need f or a re ve nue incre ase are 
incre as e s  in the c ost s of the re s id e nt ia l  ex change au thor ize d b y  the 
Re gional Ac t ,  BPA ' s e xp ans ion of c ons e r vat ion and re newable re s ou rc e  
pro gr am s ,  incre ase d ope rat io n  and maint e nanc e exp e nse s ,  and defe r re d  
int e re s t  p ayme nt s  t h at m u s t  b e  m ade t o  t h e  U .  S .  Tre asu ry . 

B PA imp leme nt e d  subst ant ial wh ole s al e  p ow e r rat e  incre ase s in 
Decembe r 1979 and Ju l y  1 981 a nd als o  ant ic ip at e s  incre as ing its r at e s  
in 1983 and 198 5 .  Thes e p as t and futu re r at e  incre ase s ,  c ouple d with t he 
p r op osed 1 9 82 r ate  incre ase , c ou ld h ave s ignif ic ant c umu lat ive imp ac t s .  
The ref ore , it w a  s dec ide d tha t thi s e nvir onme nt a  1 imp ac t s t at eme nt s h ould 
e valu ate b oth t h e  e f fe c t s  of t he 19 82 incre as e  a nd t h e  c umu lat ive e ffec t s  of 
rat e incre ase s oc curring or s chedule d t o  oc c u r  d u ring the 1979-1985 pe riod . 
The E15 e x am ine s al t e rnat ive re ve nue le ve ls and r at e  d e s igns and as s e s s e s  
the ir p ot e nt ia 1 imp act s i f  imp leme nted . I n  add i  t io n, mi t igat io n me asu re s 
f or b oth re ve nue le ve l  a nd r ate  d e s ign imp ac t s  are e xp lored . 

B .  1982 Re ve nu e  Leve 1 Alt e rnat ive s and En vironme nt al Conse que nce s 

1 .  Descr ipt ion and C omparis on of Re ve nue Le ve l  Alt e r nat ive s 

Five bas ic re ve nue alt e rnat ive s are e x am ined in t h e  E15. 
Thes e inc lud e a n o  ac t io n  al te rnat ive , the pr op ose d al t e r nat ive , 
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m od if ic at io n  of the prop ose d alt e rnat ive , a l o ng ru n i ncreme nt a l  c os t  (LRI C )  
alt e r nat ive , and a p h ased- in LRI C  alte rnat ive . 

Und e r  the n o  ac ti o n  alte rnat ive , BPA w ould maint ain it s 
e x is t ing r at e  s t ruc t u re , re sult ing in a re ve nue d e f ic ie nc y  of $7 31 mi l li on, 
gi ve n e s tim ate d  F Y  198 3 load s .  Co ns e que ntly , if thi s alte rnat ive w e re 
imp l emented , BPA w ould b e  p roh ib ited f r om m ee ting i ts f inanc ial obli gat ions , 
i t s  s t atut ory re qui reme nt t o  b e  se l f -f inanci ng w ou l d  b e  viol ated , and the 
s h ort f al l  w ou ld h ave t o  b e  re c ove red from f u tu re r ate p aye rs . 

Re ve nue s de ri ve d  u nd e r  the prop ose d re ve nu e  l e ve l  
alt e r native w ou ld b e  s u f f i c ie nt t o  m eet BPA's F Y  1 9 83 re ve nue re qu ireme nt 
and w ou ld re pre s e nt a 4 3  p e rce nt incre as e ove r th e e s t im ate d re ve nue s that 
w ou ld b e  c ollec ted u nd e r  c u rre nt r ate s d u ring F Y  1 9 83 .  This alt e r nat ive 
all ow s  BPA to mee t al l f inanc ia l obl igations and provide s tha t  cu s t om e rs 
re ce iving s e rvic e  d u ring F Y  1 9 83 w ou ld p ay the f ull c os t s  i ncu rred d u ri ng 
F Y  1983 t o  provid e  that s e r vi c e . 

Se ve r al asp e c t s  of BPA's re p ayme nt anal ys is c ould b e  
m od ifie d t o  reduc e BPA's re ve nu e re qu ireme nt s .  Howe ve r ,  thes e m od if ic ati ons 
are e ithe r ou t s ide BPA's curre nt s t atu tory auth ori t y, and thus w ould re qu ire 
Co ngre s s i ona l ac ti on in o rd e r  t o  imp leme nt , or w oul d viol at e cu rre nt 
c ontr ac t u al a gre eme nt s . One w ay t h e  re p ayme nt analys is c ould b e  m od if ied 
wou l d  b e  t o  e l imi nate i rri gat i o n  as s is t anc e from BPA's reve nu e  re qui reme nt . 
The e f f ec t , h owe ve r , would b e  s o  ins ignif ic ant th at t h e  t ot al re ve nue 
re qui reme nt f or F Y  1983 w ou l d  b e  virtu all y u naf f ec t ed . BPA ' s  rep ayme nt 
p r oce s s  al s o  c ould b e  m od if ied b y  e xte nd ing t he f ac il i t y  amort iz ation 
p e r iod , the re b y  reduc ing the prop ose d i ncre as e in the re ve nu e  b y  
ap pr ox imate ly 2 p e rc e nt. Fi nally, if s hared c os ts of Su p p ly S ys t em p l ant s 4 
and 5 we re exc lude d from th e bud ge t  s f or Pl ant s 1 and 3 ,  B PA' s re ve nu e  
re qu ireme nt f or F Y  1 9 83 w ould d e cre ase b y  ap proximate l y  3 p e rc e nt. 

LRl C or marg inal c os t  b ase d r ate s w oul d p ric e  wh ole s al e  
p owe r at the p rojected l ong ru n c os t  of acqu iring new p owe r re s ou rc es i n  t h e  
Pac i f i c Northwes t .  Rate s b ase d o n  t h e  l o ng ru n i ncreme nta l c os t s  d e ve l ope d 
in BPA's 1 9 8 2 Time-Di ffe re nt iated L ong Ru n Inc reme nt al C os t  Analys i s  a nd 
BPA's pr ojec te d  F Y  198 3 s ale s volum e would rec ove r re ve nue s of ap pr ox im atel y 
$5 .7 b il l ion. 1he s e re ve nues w ould b e  ap prox imat e l y 250 p e rc e nt hi gh e r  t h an 
reve nue s re c ove re d  u nd e r th e n o  ac t i o n  re ve nu e  al t e r native and 13 3 p e rce nt 
h igh e r  th an re ve nu e s  re ce ived u nd e r  t h e  p r op osed alte rnat ive . 

One me thod of e as i ng the imp ac t of s hi f t i ng to LRI C prici ng 
w ou ld b e  t o  p h ase i n  t h e  LRIC r ate s ove r a 5 -ye ar p e ri od .  One-f i f t h  of t he 
d i f f e re nc e  b e t wee n r ate s b as e d  o n  the prop ose d rat e l e ve l  and r ate s b ase d on 
t he 1 9 82 LRIC Anal ys is c ould b e  added to th e p r op osed r ate  e ach ye ar f or 
5 ye ar s .  Ra t e s de s i gne d i n  thi s manne r and ap p lie d t o  BPA's pr ojec te d 
FY 1 9 83 s ale s volume w ould re c ove r  re ve nues of ap pr ox imat e ly $ 3 .1 b il l ion. 
Thi s w ou l d  re pre s e nt a n  i ncre as e of 9 0  p e rc e nt ove r re ve nue s re c ove re d u nd e r 
the no ac tion al te rnative and 27 p e rcent ove r  re ve nues c ollected u nde r the 
pr op ose d alte rnat i ve . 

B oth t h e  re ve nue l e ve l  b ased on LRI C pric ing and t h at b ased 
o n  gr adu ate d LRI C w oul d violate th e d i re ct i ve in th e Bonne vi l l e  Projec t Act 
th at BPA r ate s b e  th e l owe s t  p os s ible c ons is te nt w ith s ou nd b u s i ne s s  
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pr inc ip le s .  fu t e n t ial que s t ion s als o w ou ld b e  raise d as t o  h ow exces s 
re venue s  s h ou ld b e  d is t ributed or inve s ted . 

2 .  Environment al Cbns e quenc e s  of Al t e rn at ive s  

The al t e rnat ive re venue le ve ls w ould h ave varying e ff e c t s  on 
the phys ic al an d s oc ioec on omic en vironment s . The n o  ac t ion al t e rn at ive 
w ou ld b e  e xpected t o  h ave t he m os t  ne gat ive e f fect  on t he phys ic al 
envir onme n t  an d the m os t  bene f ic ia l  e f f ec t on the s oc ioec onomic 
e n vir onment . 1be m os t  p os it ive e f f e c t s  on t h e  phys ic al e nvir onment and t h e  
m os t  ne gat ive s h ort -t e rm e f f ect s o n  the s oc ioec on omic en vironmen t  wou ld 
occur if t he IRI C alt e rn at ive w e re imp leme nted . The imp ac t s  of t h e  othe r 
alt e rnat ive s  w ou ld f all within the range def ine d b y the n o  ac t ion and LRI C 
al t e rn at ive s . Spec if ic imp ac t s  of t h e  m od if ied p r op osed and p h ased-in IRI C  
alte rn at ive s a re not d iscu s se d  in the E18. The imp act s of th e m od if ie d  
pr op os ed alte rn at ive w ou ld b e  c lose t o  imp ac t s  o f  t h e pr op osed alt e rn at ive 
an d the imp ac t s of the LRI C an d phase d -:i.n LRIC alt e rn at ive s w ou ld b e  s im il ar .  

An e c onome tric m od e l  t h at s imu l at e s  t he Pacif ic Nort hwe s t ' s  
sup p ly an d deman d  f or e lec tric it y was use d t o  d e t e rmin e  the ef fec t of the n o  
ac t ion, p r op osed , and IRI C  re venue le ve ls on d em and f or e le c t r ic it y. The 
m ode l pr oj e c t e d  the e f f e c t s of r at e  le ve ls on c onsump t ion of ene rg y  
(includ ing f ue l s  othe r t h an e le c t ric it y) b y  re s iden t ial , c omme rc ial , and 
indus trial u se r s  throu gh the ye ar 200 0 .  Re sult s w ere u se d t o  pr oj e c t  
e f f e c t s  of t h e  alte rnat ive s on various asp ec t s  o f  t h e  s oc ioe c onom ic and 
phys ic al envir onme nt . 

The m od e l  p r oj e c ted t h at re gional l oad re quirement s in t he 
ye ar 199 0 w ou l d  b e  14 0 ,991 GWh und e r  the n o  ac t ion alt e rnat ive , 13 3 , 7 3 3  GWh 
u nd e r  t he p r op osed al t e rnat ive , 1 14 , 6 52 GWh u nde r t h e  p h as ed-in IRIC 
al t e rnat ive , an d 1 1 4 , 80 7  GWh und e r  the LRI C al t e rnat ive . In th e ye ar 200 0, 
re gional l oad w ould b e  19 4 , 826 GWh u nd e r  t he n o  act ion alt e rnat ive , 
179, 3 6 6 GWh und e r  the pr op ose d alte rnat ive , 14 5 , 15 8  GWh und e r  the phas e d -:i.n 
LRI C alte rnat ive , and 1 4 7, 681 unde r  t h e  IRI C alt e rnat ive .  

It i s  e s t imate d that f ou r -f if th s  of the reduc t ion in load s 
w ould re sult  f rom price-induced c ons e r vat ion and one-f if t h  f r om s ubs t itut ion 
of oth e r  f ue l s f or e lec t ric it y. In the ye a r  200 0 ,  und er LRI C pricing of 
e le c t r ic it y, n atural gas c onsumpt ion is e s t im ated t o  b e  ap pr ox imat el y 
1 3  p e rce n t  gre at e r  than und e r  the n o  ac t ion alt e rn at ive , 1 4  p e r ce n t  gre at e r  
t h an u nd e r  t h e  ph ased-in IRIC al te rnat ive , and about  2 p e rc ent gre at e r  t h an 
und e r  t h e  pr op ose d alte rnat ive . Oil c onsump t ion in the ye ar 200 0 w oul d vary 
only s l ight l y  u nd e r  t h e  n o  ac t ion, p r op osed , and IRI C alte rnat ive s . 

Ove r t ime , de cre ase s in gr ow t h  in e l ec tr ic it y load w ou l d  
l im it t h e  re gional n eed f or n ew gene rat ion re s ou rc es .  The p r op osed 
al t e rnat ive woul d re qu ire abou t 1 , 24 6  fewe r me gawat t s of p l an t  c ap ac it y 
in 1990 and ap pr ox imat e l y 2, 6 5 4 f ewe r in 2 000 t h an w ould t h e  n o  ac t ion 
al t e rnat ive . Di f f e renc e betwee n deman d  und e r  the LRI C  ve rsu s n o  ac t ion the 
alternat ive w ou ld b e  ap pr oximat e l y  4 , 495 m e gawat t s  in t h e  year 1990 and 
8, 09 3  me gaw at t s in th e ye ar 200 0 .  

The imp ac t  of a BPA whole s ale r ate  incre ase on re t ail r at e s  
o f  it s pref e renc e cu s t ome r s  depend s o n  a numb e r  o f  f ac t or s  inc l uding: 
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(1) the amount o f  the ut ility ' s power obtained from BPA , ( 2 )  the ut i l i ty ' s 
total  operat ing cos ts , and ( 3 )  the des ign o f  the uti l ity ' s reta i l  rates . 

On the average , the percentage o f  tota l  ut i l i ty expendi tures 
as soc iated with the purchase of B PA power under the proposed revenue 
a lt e rnative wou ld  be 64  percent for municipa l  ut i l i ties , 7 2  percent for 
PUD ' s ,  and 63 percent fo r cooperatives . The LRI C  a l ternat ive , if fu l ly 
imp l emented in 1 9 8 2 , wou l d  increas e costs  o f  power purchas ed from B PA on an 
average o f  3 5 8  percent for mun icipal  uti l it ies , 3 8 3  percent for PUD ' s ,  and 
3 15 percent for cooperative ut i l i ties . 

A BPA revenue l evel  increase wou l d  affect r at es paid  by 
investor-owned ut i l it ies ( IOU ' s )  for power purchas ed from the new resources 
poo l  to meet load growth and the reta i l  rates charged to res i denti a l  and 
sma l l  farm cus tomers of IOU ' s participating in the IOU / B PA power exchange . 
The cost o f  power from BPA ' s new resource poo l wou ld  increase 3 7  percent 
under the propo s ed a l ternative . This increase wou ld  not b e  expected to have 
a s ubs tant i a l  impact on IOU reta i l  rates . The ef fects of  the propo s ed 
revenue increase on the reta i l  rates charged to the IOU ' s res identia l  and 
sma l l  farm cus t omers wou l d  be s im i lar  to the ef fects on B PA ' s  preference 
cus tomers . I f  BPA were to imp l ement the LRI C  revenue a l ternat ive and B PA ' s 
s ubs equent rates were to  exceed the average sys tem cost s  o f  an exchanging 
ut i l ity , the exchange contracts provide that BPA wou l d  s e l l  power to the 
ut i l ity  at no more than the uti l ity ' s average system cos t .  

Pac i fic  Southwest uti l ities purchas e nonf i rm energy from B PA 
and therefore their customers a l s o  wou ld  be affected by a revenue l evel  
increas e .  The ef fects are ant icipated to be socioeconom ic , and the use  of  
non firm energy by Southwes t uti l ities is not  exp ected to change . Higher 
pr iced non f i rm energy s o ld to C a l i fornia ut i l it ies cou ld  reduce demand for 
e l ectr icity and af fect emp loyment l ev e l s  nomina l ly in the m anufactur ing and 
sma l l  bus ines s s ectors . 

Ana lyses o f  the h istor i c a l  r e l at ionsh ip o f  hous eho ld  cos ts 
to  income l ev e l  indicate that low - income consumers devote a s igni f icant ly  
l arger share o f  the i r  income to energy purchas es than other consumers .  
Low - income cons umers , therefore , woul d  be more s evere ly  af fected by an 
increas e in e lectric ity rates than woul d  higher income consumers .  

His tor ical ana lys es a l s o  reve a l  that the poor are less  ab l e  
than weal th ier consumers to rapidly  respond to increas ing energy pr ices by 
imp l ement ing cons ervation measures . Of the four a lternat ives , the no act ion 
a l t ernative wou l d  h ave the most bene f i c a l  ef fect on low- income consumers and 
the LRI C  a l ternative the most negative impact . I f  the LRI C  a l ternat ive were 
imp l emented , low - income consumers woul d  be required to  dras t ical ly a l t er 
their  l ifesty l es to l ive w ithin their income const r a ints unl es s  measures for 
m itigat ing the burden were deve loped . Both the LRIC  and p ropos ed 
a lt e rnatives cou ld  pose particu l ar ly s e r ious prob l ems for the l ow- income 
e l der ly . 

An increas e in e lectr icity pr ice genera l ly does not a f fect 
the economic v i ab i l ity of bus iness  and indus try , except when e lectr icity is 
a major  input in production or  a bus ines s is marginal ly pro f i t ab l e . 
I ndus tr ies for which e lectricity is a major factor in product ion inc lude 
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primary meta ls , mining chemic a ls , and pu lp and paper . In  the Pac i fic 
Northwest , B PA ' s d i rect - s ervice indus t r i a l  CDS I )  customers are the maj or  
indus t r ies in the these  categor i es . 

B PA rates charged to D S I ' s increased s ub s t ant i a l l y  in 
1 9 8 2  to  reflect costs  of exchange resources used to s e rve them . Under 
provis ions o f  the Regiona l  Act , the D S I ' s are assumed to  be  s erved p r ima r i l y  
b y  res ources from the exchange poo l , �hich are higher i n  cos t  than the 
resources used to s erve pr iority fi rm loads . The increase that wou ld be 
exper ienced by DS I ' s under B PA ' s 1 9 8 2  proposed revenue leve l wou ld  not be as 
l a rge as the percent age inc rease  to  t hem in 1 9 8 1  or  the 1 9 8 2  proposed 
increase to p r iority firm cus tomers . 

Because product ion costs  o f  ind ividua l DS I ' s are comparab l e  
to  s im i l ar industries  i n  other regions , BPA ' s p ropo s ed 1 9 8 2  revenue leve l 
increas e cou ld  caus e the DS I ' s to has ten decis ions to  e ither improve p l ant 
e fficiency or pos s ib ly shut down operat ions ent i r e ly . The e ffect wou ld  be 
pos it ive if indus t r ies improved efficiency . However , if p l ants s hut down , 
negat ive economic impacts on emp loyment and regiona l income wou ld  res u l t . 
I mp l ement at ion o f  either LRI C  revenue a lternative cou ld  cause  subs tant i a l  
pl ant c losures and resu l t ing unemp loyment and reduced regional  income . 

I n  ana l yzing the soc ioeonomic and env i ronment a l  e ffects  of 
an inc reas e in B PA revenue level , a cons ide rab l e  ana l y t i c a l  effort was  
d irected toward ana lyz ing the e ffects  o f  increased power cos t s  on Pac i fic 
Northwest irr igated agricu l ture . A s tudy comm i s s ioned by B PA for the 1 9 7 9  
rate fi l ing o f  the effects o f  e l ectric rate increases  on Pac i fic Korthwest 
irrigated agr icu l ture was updated for the 1 9 8 2  fi l ing to  refl ect changes 
that have occurred in the int ervening per iod . 

Th e s tudy revealed that the no action a lternat ive is 
expected to  have the least  effect and the LRI C  a l ternat ive the most s evere 
e ffect on exi st ing irr igated acreage and irr igat ion power requ i r ement s .  
B etween the years 1 9 9 0  and 20 00 , exi s t i ng irr igated acreage is  expected to  
decreas e by less  than 1 percent , from 4 , 05 7 , 38 1  to  4 , 034 , 2 6 2  acres , and 
i r r igat ion power requirements by 10 percent under the no act ion 
a lternat ive . This decreas e is  a long run response  by irrigators ' to p r i o r  
e l ectr icity r a t e  increas es . B y  t h e  year 2000 , t h e  proposed a lt ernative is  
expected to result  in withdraw a l  o f  approximate l y  23 , 0 0 0  acres or  one -ha l f  
o f  one percent more acres o f  exis t ing i r r igated acreage from s p r inkler  
irr igat ion than i f  the no  act ion a l t ernat ive were  imp l ement ed . I rr i gat ion 
power requirements wou ld  be about 12 percent less  under the propos ed 
a l ternat ive than under the no act ion a l ternat ive . I mp l ement at ion o f  the 
LRI C  a l t ernat ive would  have a more s evere impact on exi s t ing irr igated 
agr icu lture . By  the year 2 0 0 0 , under the LRI C  a l ternative , exi s t ing 
irr igat ed acreage wou ld  be 19 percent or 7 7 9 , 000  acres less  and resul t ing 
power requirements 35 percent less  than under the no act ion a lt ernat ive . 

Deve lopment o f  new i r rigated acreage is  not expected t o  
d iffer measurab ly  under t h e  n o  act ion and propos ed a l t ernat ives . Under the 
LRI C  a l t ernat ive , 400 , 00 0  fewer acres wou l d  be brought under irr igated 
agricu ltural  product ion than under the no act ion a l t ernat ive , and power 
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requ irements ,  inc lud ing d ivers ion los s es , wou ld  b e  about 1 8 0 0  GWh/ year l e s s  
than under the n o  act ion a lt ernat ive . 

Reg ionw ide , in the year 2 0 0 0 , farm income wou ld  be  reduced 
b y  an average of $3 per acre under the proposed alt e rnat ive and $ 2 9  per acre 
under the LRI C  alternat ive. The e f fects o f  the alt ernat ives on income wou ld  
vary  b y  sub r egion . Farm income in the  M id - Co lumbia regions would  be  
affected to  the great e s t  degree , decreas ing b y  $ 1 0 or  more per acre b y  the 
year 2000  in respons e to the propos ed revenue l eve l . 

The proposed revenue l eve l and part icu l ar l y  the LRIC  revenue 
lev e l  cou ld  res ult in some farme rs going out of bus iness and s ome acreage 
e ither reverted to dryland agriculture or  taken out of p roduct ion . I n  
cont rast to  the s e  negat ive impacts , pos i t ive impacts wou ld  occur assoc iated 
with a reduct ion in the amount o f  power requ ired for irr igat ion and in 
assoc iated avo ided d ivers ion losses .  By the year 2 0 0 0 , the propo s ed and 
LRI C  a l ternat ives cou ld resu lt in power requirements for i r r i gat ion o f  
8 5 6  GWh ' s  and 3 1 37 GWh ' s ,  respect ive l y ,  l e s s  than under t h e  n o  act ion 
a l ternat ive . 

E f fects on the pr imar y  phys ica l environment o f  an increase  
in B PA revenue l eve l wou ld  result  p r imar i l y  from changes i n  generation 
requ irements and sub s t itut ion of other fue ls  for e l ec t r i c i t y .  I n  eva luat ing 
thes e  env ironmenta l  e f fects , B PA assumed that the avo ided generat ion wou ld  
be  e ither coa l - f ired o r  nuc l ear faci l it ies . It  is  e s t imated that the  change 
in generat ion requ i r ements res u l t ing from imp l ement at ion o f  the propo s e d  
revenue l eve l would  e l iminat e  t h e  need f o r  cons truct ing and ope rat ing three 
500 megawatt coal p l ants and one 1 0 0 0  MW nuc l ear p l ant . The LRIC  
alt ernat ive woul d  avo id the equiva l ent e f fects o f  e i ght 500  MW coa l  p l ants 
and four 1 0 0 0  MW nuc l ear p l ants . E l im inat ion o f  the new generat ion wou ld  
avo id  accompanying l and us e ,  s o l id was te , wat er , and air  qual it y  impacts 
as s o c i ated w ith  min ing , proces s ing , and power product ion .  The E I S  inc ludes 
a det a i l ed d i s cuss ion o f  the env ironmenta l  e f f ects of generat ion avo ided 
under the propos ed and LRIC  alternat ives . 

The s e  avo ided environmental  e f fects wou ld  b e  somewhat o f fs et 
b y  the phys ica l envi ronmenta l  e f f ects resu l t ing from induced increas es in 
use  of alternat ive energy sources . B ecaus e o f  uncertainty about what 
a l ternat ive energy sources would  be us ed as sub s t itutes , quant if icat ion of 
result ing environment a l  effects is  very specu l at ive . Howeve r ,  increased 
direct fue l us age wou l d  occur mos t  s igni f i cant l y  in popul ated areas where 
ai r qual i t y  prob l ems are more common . E l ectric  generat ing p l ants genera l l y  
are iso l ated  from pop u l at ion cent ers and are mor e  amenab l e  than direct fue l 
usage to  regulat ion and to  techno logical means o f  l im it i ng emi s s ions . 

The phys ical  envi ronment also  could be  a f fected b y  the 
reduct ion in irr igated acreage ant icipated under the propo s e d  and no act ion 
alternat ives . Water  w ithdrawals , s i l t at ion , and pest icide  us e as sociat ed 
with irr igated farm ing would  decrease as acreage was t aken out o f  
product ion . The res u l t ing b ene fits cou l d  b e  s igni f i c ant f o r  p art icu lar  
aquat ic env ironments .  

The revenue alternat ives would  not affect the uses  and 
resources of  the Co lumbia R iver and its  t r ibutar ies . The us e o f  
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hydroe l ectric  fac i l it ies t o  meet regiona l peaking requi rements woul d  
cont inue under a l l  o f  the a l t e rnat ives . Add it iona l load wou ld  be  met b y  
deve lopment o f  nonhydroe l e ct r i c  faci l it ies s ince the hydro e l ectric  
capab i l it y  o f  the  region has  es sent i a l l y  been  fu l l y deve l oped ( from a 
cos t - e f fect ive s t andpo int ) .  

C .  Cumu lat ive Revenue Leve l  A lt e rnat ives and Envi ronment a l  
Cons equences 

1 .  D e s c r i pt ion and Comparison o f  Cumu lat ive Revenue Lev e l  
A l t ernat ives 

The E I S  examines expected cumu lat ive short and l ong run 
consequences of four a l t ernat ive revenue l eve l s  for the 1 9 7 9  to 1 9 8 5  
period . These  a l ternat ives inc lude : ( 1 )  a no act ion a l te rnat ive; ( 2 )  a 
propos ed a l ternat ive that incorporates BPA ' s past revenue l eve l increases , 
the 1 9 8 2  propos ed increase , and ant icipated increas es through June 3 0 , 1 9 8 5 ; 
( 3 )  a phas ed- in LR IC  based revenue l eve l a lternat ive , and ( 4 )  an LRI C  based 
revenue l ev e l  a l t ernat ive . 

The no act ion a l t ernat ive assumes that BPA rates e f f ected on 
December 2 0 , 1 9 74 , cont inue in e f f ect from 1 9 7 9  to 1 9 85 . Th is rate l eve l 
then is  used t o  proj ect revenue l eve l s  and l oads in the years 1 9 9 0  and 
2000 . Under this  a lt ernat ive , the r evenue shortage wou ld  increas e 
throughout the per iod o f  ana l ys i s  to the year 2000 . Cons equent l y ,  BPA ' s 
statutory  r equi r ement to co l l ect revenues s u f f icient to meet pres ent cos t s  
wou ld  be  vio lated , B PA ' s f inanc i a l  so lvency wou ld  be  endangered , and the 
increas ing short fa l l  wou ld  have to  be  recovered from future ratepayers . 

Under  the p ropos ed a l ternat ive , the rat e as o f  June 3 0 , 
1 9 85 , is h e l d  constant t o  proj ect revenue l eve l s  and loads to  the 
year 2000 . This  a l t e rnat ive woul d  p rovide sufficient revenues to  meet BPA ' s  
cumu l at ive repayment requ i r ement s dur ing the 1 9 7 9 - 1 9 85 per iod , wou ld  b e  
cons is tent w i t h  BPA ' s s t atutory r equi rements , and wou ld  provide rate equ i t y  
f o r  present and future r at ep ayers .  

The phas ed - in LRI C  a l te rnat ive with its f ive year phas e in 
period and the LR I C  a lt e rnat ive assume that BPA init iated unconst rained LRI C  
or  marginal cost p r icing in 1 9 7 9  and he ld  the resu l t ant rates cons t ant t o  
the year 2 0 0 0 . The LRIC  rates are bas ed on BPA ' s  1 9 8 2  Time - D i f ferent iated 
Long Run I ncrementa l  Cost  Ana l ys is  and r es u l t ant revenue leve l convert ed t o  
1 9 7 9  nominal  d o l l ars . If B PA had e s t ab l i shed uncons t r a ined LRI C  based rates 
in 1 9 7 9 , o r  phas ed - in LR IC  rates , it  wou ld  have co l l ected revenues 
substant i a l l y  in  excess  o f  its costs  in that and each s ubs equent year . Thi s  
wou ld  v io l at e  BPA ' s  Congres s ional d i rect ive to  promot e w idespread us e o f  
e l ect r i c i t y  at t h e  l owest pos s ib l e  cos t . A mechanism  wou ld have to  b e  
deve l op ed to equ i t ab l y  r ed i s t r ibute t h e  excess  revenues to  r egiona l  
ratepayers . 

2 .  Envi ronment a l  Cons equences of Cumul at ive A l t e rnat ives 

The env ironmenta l  cons equences of the cumul at ive no act ion, 
propos ed, and LRIC a lt e rnat ives wou l d  be  s im i l ar to , but more pronounced , 
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than the cons equences of  the correspond i ng 1 9 8 2  a l t e r nat ives becaus e of  the 
cumu l at ive ef fect o f  the s er ies of  revenue act ions . 

B PA ' s energy s imu lation mod e l  a l s o  was us ed to predict the 
ef fect of each of the cumul at ive revenue l eve l a l t ernat ives on e l ect r i c i t y  
consumpt ion .  The model  proj ected that regiona l  generat ion requirements i n  
the year 2 0 0 0  woul d  be  7 8 , 803  GWh ' s  l e s s  under the cumu l at ive LRI C  
a l t ernat ive than under the cumu lat ive no ac t ion a l t e r nat ive . Under the 
cumu l a t ive proposed alternat ive , regiona l  generation requirements would  be 
46 , 9 74  GWh ' s  less  than under the cumul at ive no act ion a l ternat ive . 

About one-third of  the reduct ion i n  load under the p ropo s ed 
and LR IC  a l ternat ives wou ld  res u l t  from cons ervat ion and the other 
two -thirds from the sub s t itution of  other fue l s  for e l ec t r i c i t y .  In the 
year 200 0 , natural  gas consumpt ion wou ld  be approximat e l y  2 1  percent great er 
under the LRI C  a l t er nat ive and 9 percent greater under the proposed 
alternat ive than under the no act ion a l t ernat ive . O i l  consumpt ion under the 
proposed and LR IC alternat ives would  i ncreas e from the l evels  proj ected 
under the no act ion a l t ernat ive . 

The propos ed cumul at ive revenue l evel  a l t ernat ives woul d  
c aus e preference ut i l it ies ' cos ts  t o  i ncrease . T o  maint a in f inanc i a l  
so lvency ,  ut i l i t ies wou l d  have to  increas e ret a i l rates substant ia l l y .  B y  
FY 1 9 84 , under the propo s ed a l t ernat ive , PUD ' s  on the average wou l d  app l y  
7 6  percent and muni c ipa l ut i l it ies and cooperat ives wou l d  each app l y  
6 8  percent o f  thei r  19 8 1  revenues toward the purchas e o f  BPA power . The 
cumu l at ive impact on preference u t i l i t i e s  woul d  be mos t  s evere under the 
LRIC  a l ternat ive . 

Under the propos ed alt ernat ive , BPA ' s  nonf irm energy rate is 
proj ected  to i ncreas e 65  percent between 1 9 7 9  and 1 9 8 3 . Desp i t e  this  
i ncreas e ,  the cost s  of  BPA nonf irm energy s t i l l  woul d  be less  for P ac i f ic 
Southwes t ut i l it ies than costs of  a l ternat ive therm a l  power resources . 

The cumul at ive impacts on consumer i ncome groups of  the no 
act ion,  p ropos ed ,  and LRI C  revenue l ev e l  a l t ernat ives wou l d  be  s im i l ar to , 
onl y s tronger , than those  associated w ith the s ingl e  1 9 8 2  i ncreas e .  On the 
average , low - i ncome hous eho lds wou ld  exp e r ience a l arger proport ionate 
increase i n  e lect r ic it y  costs  over t ime and wou l d  face greater  d i f f icul t y  
adapt i ng to  the rate i ncreases than woul d  higher i ncome hous eho l ds . The 
LRI C  a lternat ive cou ld  have s er ious cumul at ive e f fects on the social  and 
economic  we l l -being of the poor , part icu l ar ly the low - income e l der l y .  

The ana l ys is o f  the e f fects of  the cumu l at ive revenue l eve l 
a l t ernat ives on spr i nk l er irr igated agr icu l ture is  l im i t ed to ef fects on 
exis t ing irr igated agr iculture . About 7 6 2 , 0 0 0  fewer acres ( r epres ent ing a 
power requirement of  about 5 , 100  GWh / year ) woul d  be  u nder irr igat ion b y  the 
year 2000  u nder the LRIC  alt ernat ive than under the no act ion a l t ernat ive . 
Under the proposed a l t ernat ive , 1 1 2 , 000  fewer acres o f  current l y irr igated 
l and ( repres ent ing 3 , 80 0  GWh/ year ) woul d  remain under irr igat ion by the year 
2 0 0 0  than under the no act ion a l ternat ive . 

I mpacts o f  the a l ternat ives on net f arm i ncome vary b y  
s ubregion,  with  the LRIC  a l t ernat ive hav i ng a s ubstant ia l l y  great er impact 
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than the propo s ed a l t ernat ive. B y  the year 2 0 0 0 , the average income 
reduct ion for the four s tat es wou ld be $ 7 . 5 0 / ac r e / year under the propo s ed 
alt ernat ive and $ 2 9 / acre/ year under the LRIC a l t ernat ive . The greatest 
average per acre i ncome reduct ion under both the propo s ed and LRI C  
alt ernat ives would occur i n  the State o f  Washington . 

Phys ica l  env ironmental  e f fects o f  the cumu lat ive revenue 
l ev e l  a l ternat ives wou l d  be of the s ame t ype as tho s e  res u l t ing from the 
1 9 8 2  revenue l eve l s , but more pronounced . I t  is a s s umed that the decreas e 
in gene rat ion requ irements  that wou l d  result b y  the year 2 0 0 0  i f  the 
propos ed a l t ernat ive were imp l emented wou ld  be  equa l to e ight 5 0 0  �& 
coa l - f i red and four 1 ,  0 0 0  �!\{ nuc l ear faci l it ies . The LRI C  a l t ernat ive coul d  
avo id generat ion equa l to  thirt een 5 0 0  HW coa l - fired and s ix 1 , 00 0  �& 
nuc l ear faci l it ies . B y  e l imin at ing this  new generat ion , accompanying l and 
us e ,  s o l id was te,  water , and air qua l it y  impacts cou l d  be avo ided . A l though 
thes e  impacts wou l d  be avo ided , other adverse environmenta l impacts wou l d  
result a s  consume rs  increas ed the i r  use  o f  a lt ernat ive energy s ources . 

The cumu l at ive e ffects  o f  the propos ed or  LRI C  revenue l ev e l  
alternat ives a r e  not expected to af fect the use  and resources o f  the 
Co lumb ia River and its t r ibutaries . E f fects  on the phys ical envi ronment 
from the reduct ion in i r r igated acreage wou l d  be pos it ive . 

D .  Rate Des ign A lternat ives and Envi ronment a l  Cons equences 

In  deve lop ing propos ed rates , B PA cons idered a var i e t y  o f  rate 
des ign alternat ives . The E I S  d i s cus s es a l t ernat ives to B PA ' s propos ed rate 
s chedu l e s  for p r i o r i t y  f i rm power , indus t r i a l  f irm powe r,  new res ources f i rm 
power , non firm energy and who l e s a l e  f i rm capac it y .  A l ternat ives to  B PA ' s  
propos ed emergency capacity rate,  surp lus f i rm power rate,  firm energy rat e, 
reserve power rate , special  indus t r i a l  rat e,  s urp lus firm energy rate,  and 
energy broker rate are not examined in the E I S  becaus e it is not ant ic ipated 
that revenues from s a l es under the s e  rates wi l l  be  s igni f icant o r  that the 
rates  w i l l  have s igni f i cant environment a l  effects . 

The p r i o r i t y  firm rate s chedu l e  app l i es to s a l e  o f  f i rm power for 
use within the Pac i f i c  Northwes t  b y  pub l ic bodi e s ,  cooperatives , and Feder a l  
agencies  and b y  I OU ' s part i c ipat ing in t h e  res ident ial  and sma l l  farm 
exchange under S ect ion Sec ) o f  the Regiona l Act . Both the exi s t ing and 
propo s ed rate s chedu l e s  contain a demand charge that is  s easona l l y and 
diurna l l y  d i f f erent iated and an energy charge that is  s easona l l y  
d i f ferent iated t o  r e f l ect the fact that costs  o f  providing power vary b y  
s eason , day o f  the week , and hour o f  the day.  The t ime per iods are the s ame 
under both the propos ed and exi s t ing prior i t y  firm rat e . 

One o f  the a l t ernat ives t o  the propo s ed and ex ist ing uni form l y  
app l ied f i rm power rate i s  a "t iered rat e " approach that invo lves the 
app l icat ion of d i f ferent rates to spec i f i c  b locks of cus t omer e l ect r i c i t y  
consumpt ion . F o r  examp l e ,  t h e  init i a l  b lo cks o f  consumpt ion wou l d  be  
charged a lower price  than s ubs equent b locks . S igni f icant ana l ys e s  were 
conducted regarding the mechanics b y  which B PA might imp l ement t i ered rates , 
the pot ent i a l  e f fects that t ie r ing cou ld  have on BPA ' s  revenue s t ab i l it y ,  
and the impact s that t iered rates might have o n  B PA cus tomers . Tiered rates  
were exc luded from the rate propos a l  becau s e  o f  unreso lved concerns over 
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t h e i r  effects on BPA ' s  revenue stab i l ity , var iat ions in cus tomer power 
costs , and t he p otentia l  that they may s erve a function a l r e ady addres s ed by 
B PA ' s  billing cred i t s  program . 

The s econd a lternat ive firm power rate cons idered was a rate 
b a s ed on the " inverse  e la s t i c ity" p r incip l e . Under the inve r s e  e l ast ic ity 
approach , cus tomers mos t  respons ive ( h igh ly e l ast i c )  to  an increas e in the 
cost o f  e l ect r icity wou l d  be charged rates c lo s e r  t o  incremen t a l  cost than 
those  rates charged l e s s  e l as t ic cus tomers . The ava i l ab i l ity o f  r e l i ab le 
e l as t icity est imates for BPA ' s customer c l a s s es h inder emp loyment o f  this  
approach . 

The goa l  o f  both the t iered and inverse  e l ast i c ity approaches 
wou l d  be to increas e e f f iciency of e l ect r i c ity us e .  Therefo r e , thes e 
des igns may have the potent i a l  to l es sen the overa l l  negat ive soc ioeconomic 
impact o f  increas ing rates . 

The s easona l ly d i f ferent iated feature o f  the proposed rates cou l d  
encourage a consumpt ion pattern that permits more e f f icient operat ion o f  the 
Federal  Co lumb ia R iver Power Sys tem (FCRPS ) , thereby m in imiz ing further need 
for cons truct ion of addi t iona l generat ing faci l it ies . Therefore , the 
negat ive phys i c a l  and soc ioeconomic impacts re l at ed t o  cons t ruct ion and 
f inanc ing o f  addit iona l faci l it ies cou l d  be pos tponed or avo ided . 

S easona l d i f ferent iat ion is  o f  bene f it to  irr igators  and may 
encourage cont inued growth o f  irr igated agr icu lture . Whereas the resu l t ing 
soc ioeconomic  e f fect wou l d  be pos it ive , negat ive e f fects on the phys i c a l  
env ironmnent cou l d  resu l t  from increas ed s i l t ,  pes t i c ide , and fert i l izer 
runo ff  into r ivers and changes in l and us e .  

The d iurna l ly d i f ferent iated demand charge in the propos ed rate 
cou l d  discourage consumpt ion during peak per iods and decreas e the need for 
cons t ruct ion o f  addit ion a l  peak ing cap a c ity . Pos it ive phys i c a l  
environmenta l  effects wou ld be associated w ith decreas ed cons t ruct ion o f  
p eaking faci l it ies . 

The f irm capac ity rate s chedu l e  app l ies to  capacity s a l es to  
ut i l it ies on a contract year and/or s easonal bas is . Energy associated w ith 
the d e l ivery of capacity is returned to  B PA .  

To encourage capacity purchas ers to  l im i t  use  o f  Federal 
generat ing fac i l it ies , both the exist ing and p ropos ed f irm capacity rate 
s chedu les inc l ude a p rovis ion for an addit ion a l  monthly  charge i f  capacity 
us e is  in excess  o f  9 hours per day . A lternat ives to  the variab le capacity 
rate were a l s o  cons idered , inc luding a f ixed rate that woul d  provide no 
incent ive to l imit the durat ion o f  capacity purchas es and a 
t ime - d i f ferent iated rate that wou l d  be  higher dur ing peak than o ffpeak 
hour s . 

Both the proposed firm capacity rate and the t ime - d i fferent i ated 
capac ity rate wou l d  encourage consumpt ion patterns that permit e f f i c ient 
operation o f  the F eRPS . Therefore , future need for const ruct ion of  
addit ional peak ing faci l it ies wou l d  be m inimized . The f ixed rate coul d  
res u l t  i n  t h e  need for construct ion o f  addi t ional  peaking capac ity and the 
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negat ive phys ica l and s oc ioeconomic impacts r e l ated to cons t ruct ion and 
f inanc ing of thes e fac i l it ies . 

The new resources rate s chedu l e  app l ies to purchas es o f  f i rm 
power for res a l e  or d irect consumpt ion by purchas ers other than 
direct -s ervice indus t r i a l  cus tomers . Power is  purchased under the new 
res ources rate s chedu l e  by IOU ' s to s erve their f i rm power defic its  incurred 
prior to December 5 ,  1 9 8 0 , and by pub l ic bod ies and cooperat ives to s erve 
new l arge s ingl e  loads . 

The proposed new resources rate has been des igned to e l im inate 
some of  the p rob l ems assoc iated w ith the ex ist ing r at e ,  which was bas ed on 
an averaging o f  the energy cos ts  o f  a l l  new resources acquired by BPA . No 
purchas es were made under the exi s t ing rate becaus e the energy charge was 
too high . I t  is  p ropo s ed that the new resources rate be equa l to  a bas e 
rate bas ed on lowest cost resources ass igned to s e rve the new resources 
load . This base  rate wou ld  app ly unt i l  purchases exceeded the annua l 
average output o f  the lowest cos t res ources . Thereaft er , the rate wou l d  
increase a s  the I O U  requirements load increased and B PA had to  purchas e 
addit iona l resources to s erve the load . 

One a l ternat ive to  the propos ed new resources rate s chedu l e  wou l d  
b e  a rate s chedu l e  s im i l ar to the exist ing rat e . This , however ,  wou l d  
create the s ame problems a s  the exi s t ing rat e .  

A s econd a l te rnat ive wou l d  be t o  inc lude two l eve l ized rates in 
the rate s chedu l e .  The f i r s t  leve l woul d  reflect the lowest cos t  resources 
current ly  ass igned to s erve the new resources f irm l oads . The s econd l eve l 
wou l d  ref l ect cos t s  o f  BPA ' s mos t  cos t ly new resources , the output o f  whi ch 
wou l d  be market ed as surp lus power . However ,  this a l ternat ive wou ld  be 
uns atis factory for two reas ons . The amount o f  power purchased under the 
f i r s t  l eve l wou l d  exceed the capab i l ity of the lowe s t  cost new resources , 
creat ing an underrecovery o f  revenue . I n  addit ion , the surp lus power 
marketed under the s econd rate l eve l wou l d  be s o  expens ive there wou l d  be no 
market for it . 

Although the envi ronment a l  cons equences o f  the a l ternat ives wou ld  
vary s l ight ly , none woul d  have more than a m inor e f fect on the  environment . 

The nonf irm energy rate is for purchas e o f  non f i rm energy both 
ins ide and outs ide the Pac i f i c  Northwest . The exi s t ing non f i rm energy rate 
is based on operat ion a l  cons iderat ions and a l lows BPA a f l ex ib i l ity in 
s et t ing a charge that responds to  market and water condit ions . The p roposed 
nonf i rm rate s t ructure provides l e s s  f lexib i l ity  for BPA but o f fers its  
cus tomers greater predictab i l ity  and eas e o f  unders t anding . The p ropos ed 
rate s chedul e  is compos ed of ( 1 )  a s t andard rate in e f fect at a l l  t imes 
except when a sp i l l  or  imminent spi l l  condi t ion exis t s , ( 2 )  a sp i l l  rat e ,  
and ( 3 )  an incremental  rate app l ied t o  s al es o f  power produced o r  purchas ed 
concurrent ly  with the non f i rm s a l e . 

A lternat ives to  the p roposed rate s chedu l e  inc lude an a lt ernat ive 
s im i l ar to  the exi s ting s chedu l e , a shar e - the- s avings rate s im i l ar to BPA ' s  
1 9 7 9  non f i rm energy rat e ,  and a f l at rat e . The proposed and exi s t ing 
a l ternat ives wou l d  a l low BPA the greates t f l ex ib i l ity in responding to  water 
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and market conditions . This  f l ex ib i l ity cou ld conce ivab ly inf luence the 
phys ica l and socioeconom ic environments .  The share - the - s avings a l t ernat ive 
was des igned to  disp l ace high cos t the rma l res ources and therefore cou ld  
result  in a reduct ion of  envi ronmental  impacts assoc iated with generat ion . 
The f l at rate wou ld  o f fer BPA no f l ex ib i l ity to respond to water and market 
condit ions and if  s et too h igh cou ld  d is courage purchases of  nonf irm energy , 
result ing in less  d is p l acement o f  therm a l  resources and increased po l lut ion 
l eve l s  ass ociated with therma l generat ion . 

The indus t r i a l  f irm and mod i f ied f irm power rate s chedu l e  app l ies 
to  s a l es of Federa l power to BPA ' s d irect - s evice indus t r i a l  cus tomers . Two 
vers ions o f  the rate s chedu le  are o f fered to D S I  cus tomers to a l low for 
b i l l ing d i f ferences assoc iated w ith indus t r i a l  f irm and modi fied f irm 
cont racts ava i l ab l e  to thes e cus tomers . The demand and energy charges are 
t ime d i f ferent iated s im i lar ly to those  in the pr iority firm s chedu l e . 

Both the exi s t ing indus t r i a l  f irm rate and the indu s t r i a l  f irm 
port ion of the propo s ed rate ref lect a value of res erves credit that 
recogn izes the value of res erves p rovided by B PA r ights to interrupt D S I  
load . The credit was c a l cu l ated dif ferent ly for the ex i s t ing rate than for 
the propo s ed rate . The credit app l ied to the exist ing rate was $76 m i l l ion 
and the credit app l ied to the p ropos ed rate is equa l to $62.5 m i l l ion . 

A p rovis ion has been added to the propo s ed indus t r i a l  and 
mod i f ied f irm power rate s chedu l e  to estab l ish a minimum b i l l  in order to 
s t ab i l ize BPA revenues . This provis ion is not inc luded in  the exist ing rat e .  

There are a number o f  a l t e rnat ive ways the indus t r ia l  rate 
s chedu le  cou l d  be des igned . Compens at ion to the DS I ' s associated with 
r e s t r ict ion r ights cou ld  be e l im inated or the D S I ' s cou ld  be p rovided a 
d i f ferent amount o f  compens at ion . I n  addit ion , var iat ions cou ld  be emp loyed 
in the method for app lying the credit . Whereas , the p roposed method 
invo lves grant ing a credit agains t the charge for each k i l owatthour 
purchased by the D S I ' s ,  an a l t e rnat ive wou ld  be to app ly the credit on ly 
when , and to the extent which , BPA exercised its restr ict ion r ights . Th is 
approach coul d  create cash f low prob lems for BPA and it f a i l s  to  ref l e ct the 
f act that res erves are of benef i t  whether us ed or  not . Other a l ternat ives 
inc lude imp lementat ion of a t iered rate st ructure and e l iminat ion of the 
m in imum b i l l  p rovis ion . Thes e both cou ld  create revenue s tabi l ity prob lems . 

The environmenta l  cons equences o f  these a l ternat ives wou ld  be 
re lated to  their ef fect on DS I rate l eve l .  H igher rates wou ld  reduce 
impacts created by operat ions and operat ion of  generat ion resources to  s erve 
the D S I ' s .  

A special  indus t r i a l  power r ate  s chedu le  was imp l emented in B PA ' s 
1 9 8 1  rate f i l ing to  s erve Hanna Nicke l Sme l t ing Company and BPA again has 
deve loped a special  indu s t r i a l  rate for Hanna . The Regional Act a l lows the 
Admini s t r ator to  estab l ish a special  rate that need not be cos t  based , i f  
any direct s ervice indus t r i a l  cus tomer us ing r aw mat e r i a l s  indigenous t o  the 
region wou ld  s u f fer adver s e  impacts of increas ed  rates pursuant to the 
Regiona l Act and if a l l  power s o ld to s uch a customer cou ld  be interrupted 
or  withd r awn to  meet f irm loads in the region . 
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The ex i s t ing and propos ed rates wou ld  avo id the adver s e  impacts 
on Hanna and its  emp loyees that wou ld  res u l t  i f  BPA were to app ly  its 
indus t r i a l  rates to Hanna . Emp loyment leve ls  would  be mainta ined in an 
i s o l ated part of  the region without trans ferr ing s igni f i cant cost  to  the 
remaining ratepayers . 

BPA is  p ropos ing to offer three new rate s chedu les . They inc l ude 
an Energy B roker Rat e , surp lus f i rm power rate , and s urp lus f irm energy rate . 

The Energy B roker Rate s chedu le  app l ies to  energy s o l d  through 
the Western Sys tems Coord inat ing Counc i l ' s energy broker program . B PA wi l l  
us e the broker for energy s ales  only after all avai l ab l e  markets  have b een 
s erved under the non f i rm energy rate s chedu l e . The p ropos ed rate wou ld  
insure maximum e f f i c iency in the  marketing and u s e  o f  ava i l ab le generat ion 
resources . To the extent it a l lows energy to be marketed that otherw i s e  
wou l d  be sp i l l ed ,  it  avo ids advers e environmental  impacts as s o c i at ed with 
spi l l ing . 

The surp lus f irm power rate s chedu l e  was created to  s e l l  any 
surp lus firm power result ing from D S I  load curtai lments , p r iority  f irm load 
unde rruns , or over forecas t ing o f  I OU net requirement s under 7 ( f ) . Revenues 
from the surp lus f i rm power s a l es wou ld  reduce the revenue requ i red from BPA 
cus tomers . Res u l t ing pos it ive socioeconomi c  impacts wou l d  be o f f s et by 
negat ive impacts on the phys ical  environment resu l t ing from operat ion o f  
surp lus resources . 

The s urp lus f irm energy rate s chedu l e  was es t ab l ished to  market 
surp lus f irm energy . It is  not expected to caus e s igni f i cant envi ronment a l  
impact s . 

The des ign of  B PA ' s p roposed res erve power , emergency capacity , 
and f irm energy rate s chedu l es is  the s ame as the des ign of  the exi s t ing 
s chedu l es . I t  is  not ant i c ipated that the s e  rates wou l d  s igni f icant ly  
affect the phys ica l or  s oc ioeconomic environment . 

E .  Mit igat ing Measures 

M it igat ing measures cou ld  be app l ied by var ious ent i t ies  to 
reduce the s ever ity o f  adver s e  ef fects of  an increas e in who l es a l e  rates . 
Thes e measures inc lude exis t ing and proposed cons ervat ion p rograms o f fered 
by B PA .  

B PA offered in FY 1 9 8 1  and FY 1 9 8 2  and is p l anning t o  offer  in 
FY 1 9 8 3  energy cons ervat ion programs through its  ut i l ity  customers to 
res ident i a l , bus ines s ,  and indus t r ia l  consumers . Cons ervat ion programs 
targeted for res ident i a l  consumers are des igned to decrease e l ectr i c i ty used  
for  space  and water  heat ing . Commercial  and indus t r i a l  consumers are be ing 
of fered energy audits  and programs that wou ld  he lp them cons erve e lect r ic ity 
us ed in indus t r ia l  proces s es , l ight ing , and water heat ing . 

B PA a l so is  imp l ement ing or  p l ans to  imp l ement energy 
cons ervat ion p rograms for other consumers in the Pac i f i c  Northwe s t , 
inc luding technical  as s is t ance to  S tate and loca l governments , energy 
cons ervat ion audits  and ins t a l lat ion of  cons ervat ion measures in 

14  



inst itut ion a l  bui ld ings , and e f f i c iency imp rovements for the t rans m i s s ion 
and d i s t r ibut ion sys t ems of region a l  ut i l it ies . 

F .  Areas of  Cont roversy 

Cert ain i s s ues addres s ed in the E I S  pertaining to 1 9 82 revenue 
l eve l , cumu l at ive revenue l eve l , and rate des ign have generated s igni f icant 
cont rovers y .  

Concern has been r a i s ed throughout the region over the magn itude 
of the proposed  revenue l evel increas e . It has been sugges ted that 
adj us tment s , inc lud ing exclus ion of cert ain  cos t s , s hou ld be made in the 
Repayment Study to lower the revenue increase needed . It a l s o  has been 
s uggested  that revenue l evel  s hou l d  be s et to encourage e f f i cient u s e  of  
resources , rather than to meet f inanc i a l  ob l igat ions and provide rates  that 
are as low as pos s ib l e  to consumers . In  part icu l a r , the is sue of  LRIC  
p r i c ing or  phas ed- in LRI C  p r i c ing has  r ece ived cons iderab le att ent ion . 

A l t hough impact o f  a revenue l ev e l  increas e  on a l l  customer 
groups is  of  concern , particu l ar concern has a r i s en about the impacts on 
low - income consumers  and irr igated agr i cu l ture and whether the s e  impacts 
s hou l d  be mit igated . The impact o f  rate increas es imp lemented or 
ant icipated to be imp lement ed dur ing the 1 9 7 9 - 1 9 85 period has been the 
subj ect of cons iderab l e  cont roversy and therefore a port ion o f  the E I S  is  
devot ed to d i s cuss ing these  impact s . 

Att ent ion a l s o  has been drawn to particu l ar rate des ign is sues , 
inc luding des ign o f  the nonfi rm rate  and determ inat ion o f  the value o f  
res erves credit  app l ied to indus t r i a l  and modi f ied f irm power rates . 
S igni f icant controversy  has a r i s en over the i s s u e  o f  "t iered rates " or  the 
app l icat ion of d i f ferent rates to spec i f i c  b locks of consumpt ion . 

G .  I s sues to be Res o lved and Cho i ces Among A lternat ives 

In order to  deve lop propos ed rates , it was neces s ary for BPA to 
examine and r e s o lve a number of i s s ues re l ated to revenue l eve l ,  rate 
des ign ,  and impact s . I n  reso lving the i s s ues and deve lop ing the rates , BPA 
cons idered a variety o f  obj ec t ives , inc luding among others , s tatutory 
requirement s ,  environmenta l  impact s , equity , and e ff icient us e o f  
resources . A lthough a l l  the s e  obj ect ives were t aken into account , s tatutory 
requirements were an overr iding cons iderat ion . 

For purpos es of  eva luat ing impacts , 1 9 8 2  revenue l eve l 
a l ternat ives cons idered in the E I S  were l imited to f ive : no action , 
p roposed , mod i fied propo s ed , LRI C , and phas ed- in LRI C . Three cumu l at ive 
revenue l eve l a lternat ives were ana lyzed , including a no act ion a lt ernat ive , 
p roposed a l t ernat ive , and LRI C  a lternat ive . 

BPA b e l ieves that the p ropo s ed 1 9 8 2  revenue l eve l and cumu l at ive 
revenue l ev e l  are the mos t  reasonab l e  choices  among the a l ternatives 
exp lored . The proposed  1 9 8 2  and cumu l at ive revenue l eve l s  meet BPA ! s 
s t atutory requirements ,  meet a l l  o f  B PA ! s  required f inanc i a l  ob l igat ions , 
and achieve r at e  equity in that cus tomers rece iving s e rvice dur ing the 
per iod p ay the fu l l  cos t s  incurred dur ing the per iod to provide the 
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s ervice . I t  is  d i f ficu l t  to determine wh ich of  the revenue level 
a l t ernat ives wou ld be mos t  des irab l e  from an environment al  s tandpoint 
because  the a l ternat ives that have the mos t  pos it ive e f fect on the phys ical  
envi ronment have the  mos t  negat ive ef fect on  the  socioeconom ic environment 
and vice  vers a .  I mpacts of  the propos ed a l t ernat ives f a l l  between these two 
ext remes . 

A l though the E IS did  cons ider effects of the revenue l eve l 
inc reas e on low- income consumers  and irr igated agricu l ture , it was not 
recommended that revenue leve l or rat e des ign be a l tered in an e f fort to 
mit igat e these  impacts . Various conservat ion programs o f fered by B PA may 
help a l l ev i ate  advers e impacts consumers wou ld  expe r i ence from increas ed 
rates . 

BPA b e l ieves that its  p ropo s ed rate des ign a l t ernat ives repres ent 
the mos t  reas onab l e  a lternat ives , given its rate des ign obj ectives . One o f  
the maj or  rate des ign i s s ues rais ed concerned the imp lementat ion of  t iered 
rat es . There are s everal  reasons why BPA is  not propos ing that t iered rates 
be e s t ab l ished . They cou ld af fect revenue s tab i l ity , cause inequit ies  among 
BPA cus tomers , fai l to be effect ive if not pas s ed through to consumers in 
ret a i l  rates , and cou ld dup l icate the b i l l ing credit funct ion . 

H .  Appea l  Proces s From Adm in i s t rator ' s Record o f  Decis ion 

The P ac i f i c  Northwest  E l ectric Power P l ann ing and Cons ervat ion 
Act (Regiona l Act ) es t ab l ished by st atut e a fo rma l ,  int erna l appeal  proces s 
that a l lows other agencies , and the pub l ic , to appea l from the 
Adminis t r ator ' s Record of Decis ion on BPA ' s 1 9 8 2  Who l e s a l e  Power Rates . 
Therefore , this  f inal  Environmenta l  I mpact Statement (E I S )  that accompanies 
the Administrator ' s Record of  Decis ion fa l ls w ithin the except ion to the 
ru l e  s et out in 40 C . F . R .  § 1 5 0 6 . 10 ( 1 9 8 1 ) , requ i r ing notice of a f in a l  
Environmenta l  I mpact Statement t o  b e  pub l i shed i n  t h e  Fede r a l  Regis ter  by 
the Environment a l  Protect ion Agency thirty ( 3 0 ) days before a decis ion can 
be made on the proposed act ion . 

The rat es e s t ab l ished by the Adminis trator ' s Record of  Dec i s ion 
wi l l  only  become e f fect ive upon con f i rmat ion and approval  by the Federal  
Energy Regu latory Comm i s s ion (FERC ) . 1 6  U . S . C .  § 8 3 ge ( a ) ( 2) . The Region a l  
Act p rovides that B PA r ates a r e  on ly e f fect ive upon a f inding by FERC : 

" . that such rates -

are s u f f icient to as s ure repayment of  the F ederal  inves tment 
in the Federal  Co lumb ia River Power Sys tem over a reasonab l e  
number o f  years after f i r s t  meet ing the Admin i s t rator ' s 
other costs , 

are bas ed upon the Adminis trator ' s tota l  system cos t , and 

insof ar as t ransmi s s ion rates are concerned , equ itab ly 
a l locate the cos t s  o f  the Federal  Transmis s ion System 
between Fede r a l  and non -Federa l  power ut i l izing s uch 
system . " 16 U . S . C .  § 8 3 ge ( a ) ( 2) . 
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FERC rev i ew under the three enumerated s t andards o f  the Region a l  
Act p rovides int erested  members  of  t h e  pub l ic and government a l  agencies  w ith 
a real opportunity to a lt e r  the Adm in i s t r ator ' s  rat e s  decis ion . This  revi ew 
proces s is  int ernal  with in the Department o f  Energy . The Department o f  
Energy Organ izat ion Act o f  1 9 7 7 , P . L .  9 5 - 9 1 ,  es t ab l ished that both t h e  FERC 
and Bonnev i l l e  Power Administ rat ion are w ithin the Department of Energy . 

FERC regu l at ions provide other agenc i es , and the pub l ic ,  w ith an 
opportunity to p rote s t  or  intervene in f in a l  conf irmat ion and approv a l  
proceedings concerning BPA rat es . "Con f i rmat ion and Approv a l  o f  Rat e s  o f  
Bonnev i l le Power Adm in i s t rat ion" , 4 6  Fed . Reg. 6 0 6 1 3  ( 1 9 8 1 )  ( t o  be  codi fied  
at 18  C . F . R .  § 300 . 1 0 ( a ) ( 4 ) ) . FERC gener a l  regu l at ions provide that : 

"A pet it ion to intervene may be f i l ed by any person c l aiming 
a r ight to intervene or  an interest  of s uch n ature that 
int ervent ion is  neces s ary or appropr i at e  to the 
adm in i s t rat ion of  the s t atute under wh ich the proceeding is  
brought . " 18  C . F . R .  § 1 . 8 (b )  ( 1 9 8 1 ) . 

Members o f  the pub l ic s eeking to  intervene in the proceeding 
b e fore  FERC can es t ab l ish the right to int ervene by a s s ert ing : 

1. A right conferred by s t atut e o f  the United  S t at e s ; or  

2 .  An interes t  wh ich may be  d i rect ly  a ffected and wh ich is  
not  adequat e l y  r ep r e s ented by exi s t ing p art ies , i f  the 
petit ioners may be  bound by the Commis s ion ' s act ion in 
the proceeding ; or  

3 .  Any other interest  o f  such nature that p e t i t ioners ' 
part icipat ion may be in the pub l ic inte r es t . 1 8  
C . F . R .  § 1 . 8 (b ) . ( Empha s i s  added ) . 

Thes e FERC int ervent ion regu l at ions grant the pub l ic b road r ights  
to intervene and make the ir views known concerning f inal  conf i rmat ion and 
approval of B PA ' s rates . 

Not only  wi l l  the Administ rator ' s rates decis ion only  become 
f ina l upon conf i rmat ion and approval  by the FERC , but only the FERC has 
authority to approve on an inte r im bas is the rates s ubmitted  by the 
Adm inis trator . 16  U . S . C .  § 8 3 ge ( i ) ( 6 ) . FERC can approv e ,  o r  dis approve , 
the final rates submitted by the Admini s t r ator on an int erim b as is ,  pending 
FERC ' s final con f i rmat ion and approval  in accordance w ith the Region a l  Act . 
1 6  U . S . C .  § 8 3 ge ( i ) ( 6 ) . FERC regu lat ions govern ing int e r im accept ance and 
r ev iew of B PA rates  exp l ic it ly  p rovides that : 

" . . .  the Commis s ion may t ake any o f  the fo l low ing act ion s , 
bas ed on an evaluation o f  the app l icat ion : 

( 1 )  Order the rate s chedu l e  into e f f ect on an int e r im 
bas is , e ffect ive on the date reques t e d  by the Adminis t r ator  
or at s uch t ime as the  Commis s ion may otherw i s e  orde r ; 

( 2 )  Deny the Admini s trator ' s interim rate r eque s t  and 
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rej ect the app l i cat ion , i f  the Comm i s s ion determines that 
the Administ rator ' s ap pl icat ion i s :  

( i )  Patent ly d e f ic ient with respect to the f i l ing 
requi rements of this  Part ; or 

( i i )  Fai ls  to comp ly with the app l icab l e  p rov is ions of the 
Pac i f i c  Northwes t  E l ect r i c  Power P l anning and Conservat ion 
Act ; or 

( 3 )  Deny the Adminis trator ' s interim rate reques t  and 
review the app l icat ion for f inal con f i rmat ion and approva l 
of  the rate s chedu le  pursuant to the prov is ions o f  this  
part . " "Conf irmat ion and Approva l o f  the Rates o f  the 
Bonnev i l l e Power Administ rat ion , " 46 Fed . Reg . 6 0 6 1 3  ( 1 9 8 1 )  
(to  be cod i f i ed a t  1 8  C. F . R .  § 3 00 . 20 (b ) . 

I f  the Comm i s s ion p l aces a rate s chedu le  f i l ed by the 
Admini s trator into ef fect on an int erim bas is ,  such rates are s ubj ect to 
re fund with interest . Supra , 18 C . F . R .  § 300 . 20 ( c ) . FERC regu l at ions 
further provide that a not ice of  any act ion taken by FERC concern ing the 
Admini s t rator ' s reques t  for int erim rate acceptance w i l l  be pub l i shed in the 
Fede r a l  Regis ter and w i l l be  ma i l ed to any interested persons ident i f ied in 
the Admin i s t r ator ' s f i l ing . Supra , 18 C . F . R .  § 3 0 0 . 20 (d ) . The l is t  o f  
interested persons ident i f i ed b y  the Administrator inc ludes a l l  part ies  to 
the 1 9 8 2  Who l e s a l e  Power Rate proceeding and a l l  persons that have expres s ed 
an int erest  to  B PA in its  ratemaking proceed ings and have s upp l ied B PA with 
their  addres s es . 

Any members o f  the pub l i c  who des ire to be intervenors  before 
FERC in the f ina l confirmat ion and review proces s ,  or the inte r im approva l 
proceeding , mus t  f i le a t imely  pet it ion to intervene with FERC . The t iming 
for fil ing s uch a pet it ion to intervene w i l l  be t r iggered by the FERC 
pub l ishing a Not ice in the Fede r a l  Regi s ter of B PA ' s request  for f in a l  
confi rmat ion and approva l and inter im approva l .  For exact t ime dead l ines 
and contents of pet it ions , consu l t  FERC ' s gener a l  regu l at ions governing 
pet it ions to intervene , found at 18 C . F . R .  § 1 . 8  ( 1 9 8 1 ) . 

1 8  
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I V . Purpose  and Need 

A .  Summary of  BPA Author ity 

Bonnev i l l e  Power Administ rat ion ( B PA ) , an agency of  the U . S .  
Department of  Energy , is the market ing agent for the power produced from the 
Federal  Co lumb i a  R iver Power Sys t em (FCRPS ) .  The FCRPS cons i s t s  of  the 
hydro e l ect r ic gener at ing proj ect s cons t ructed and operated by the U . S .  Army Corps 
of Engineers and the Bureau of Rec lamat ion. BPA a l s o  purchases capabi l ity 
nece s s ary to meet its load ob l igat ions from therm a l  generat ing p l ants  const ructed 
by other ent it ies , such as municipal  e l ect r ic ut i l it ies and j o int operat ing 
agenc ies . BPA me l ds ( b l ends ) the cos ts  of the thermal  and hydro power , and 
markets this  power on a who l e s a l e  bas is to e l e c t r i c  ut i l i t ies , other Federal  
agenc ies , and a l im ited number of  large indus t r i a l  customers . I n  add it ion , BPA 
con s t ructs and operates an e l ect r ic trans m i s s ion sys t em ,  and t r ansmits  (whee l s ) 
power over the s e  faci l it ies for other ent i t ies . 

BPA ' s maj or respons ib i l it ies , inc lud ing estab l ishing the rates to  be 
charged to  BPA ' s cus tomers , are embodied in  three p ieces of  Congres s ional 
l egis l at ion : Bonnev i l l e Proj ect Act o f  1 9 3 7 , Federa l Co lumb i a  River Transm i s s ion 
Sys t em Act of 1 9 74 (Transm i s s ion Sys tem Act ) , and Pacific  Northwest E l ect r ic 
Power P l anning and Cons ervat ion Act o f  1 9 8 0  (Regional Act ) . Whi l e  a number of  
other Act s and agreements inf luence BPA operat ions , thes e three Acts  are  cent r a l  
to BPA ' s m i s s ion . The Bonnev i l le Proj ect Act e s t ab l ished the agency and 
ins t ructed BPA to s et rates to recover a l l  the cos ts a s s o c iated with product ion , 
acquis i t ion ,  and t r ansmi s s ion of  e l ect r ic power and to recover the Fede r a l  
inves tment in the FCRPS . This  A c t  d ir ects  that t h e  rates be des igned to " . 
encourage the wides t divers i f ied use  of  e l ect r i c  energy" at the " . . .  lowest 
pos s ib l e  rate . . .  cons istent with s ound bus ine s s  p r inc ip les . ! ! The Bonnev i l le 
Proj ect Act a l s o  requires that B PA review the adequacy of  its  power rates at 
l e a s t  every f ive years and , i f  neces s ary , adj ust  them equ itab ly.  

The Tran s m i s s ion Sys tem Act p l aced B PA on a s e l f - f inanc ing bas is ;  that 
is , B PA receives no appropriat ions from Congress  and mus t  pay a l l  operat ing 
expens es with revenues co l l ected from its rates . BPA is  author ized to s e l l  bonds 
to the U . S .  Treasury to f inance cons t ruct ion of new t rans m i s s ion fac i l it ies and 
to fund cons ervation and other programs . 

The Regiona l Act reaff irmed the above direct ives and expanded BPA ' s 
res pons ib i l it ies , requir ing changes in the proce s s  for determining the sub s t ance 
o f  BPA ' s rates . P r ior to the Regiona l Act , BPA a l located cos t s  o f  resources from 
a s ingle  poo l of  resources which inc luded the hydro e l ectr ic fac i l it ies comp r i s ing 
the FCRPS , a portion of the Troj an Nuc lear P l ant , the Hanford New Proces s 
Reactor , and three net b i l led nuc l ear p l ants  be ing cons tructed by the Washington 
Pub l ic Power Supp ly  System . BPA ' s rates were des igned to recover a l l  cost s  
a s s oc iated with what are now referred to a s  Fede r a l  bas e system resources . Thi s  
inc luded t h e  cost of  operat ing and maint aining t h e  FCRPS , t h e  cost of  purchase  
power , the cost o f  interes t on and amort izat ion of  the Federal  inves tment in the 
s y s t em ,  and the cost of repay ing that port ion of  the cons truct ion cos t s  at 
Federal  rec l amat ion proj ects that are beyond t he repayment abi l ity of irrigators 
and have been ass igned by l aw to  commerc i a l  power revenues . II 
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From a s ing le  poo l program , the Regional  Act , in 1 9 8 0 , created 
three d i s t inct resource poo l s  and expanded BPA ' s s e rvice to a l l  cus tomer 
c l a s s e s  in the region . The f i r s t  resource poo l ,  the Federal  bas e sys tem is 
def ined by the Regiona l Act to inc lude the FCRPS hydroe lect r i c  p roj ect s , the 
res ources acqu ired by the Adminis trator under long term cont r act s in force 
on December 5 ,  1 9 8 0 , and any resources acquired to rep l ace any reduct ion in 
capab i l ity o f  the above resources . 

The s e cond res ource poo l cons i s t s  of  the power purchas ed under the 
res ident ial  exchange . The Regional  Act created this exchange to bene f it the 
res ident ial  and sma l l  farm consumers in the region . Under the exchange 
program , BPA is to purchas e from ut i l ities  wishing to part icip ate  in the 
exchange , an amount of power equa l to a pres cribed port ion of their 
res ident ial  and sma l l  farm loads at the ut i l it ies ' average s y s t em 
cos t s . �I BPA then s e l ls an equa l amount o f  power to the exchanging 
ut i l it ies at the rate B PA charges its  preference cus tomers . Any cos t  
reduct ion res u l t ing from this  exchange is  to b e  pas s ed through to the 
ut i l it ies ' res ident i a l  and sma l l  farm consumers . 

The third res ource poo l , the new resource poo l , inc ludes a l l new 
resources that are deve loped , purchas ed , or otherw i s e  acquired by BPA . 

The cos ts  of  each resource poo l are to be a l locat ed to particular  
c l a s s es o f  cus tomers as specif ied by  the  Regiona l Act . The Federal  base  
system resources are to s e rve BPA ' s preference customers and the  res ident i a l  
and sma l l  farm loads o f  the exchanging ut i l it ies . I f  the Fede r a l  bas e 
sys t em resources are insufficient to meet these loads , the exchange resource 
poo l wou ld be combined with the Federal bas e  system res ources to s erve the 
loads . This s ituat ion is proj ected to occur for a numb er of  months in 
FY 1 9 8 3 . Should  the preference cus tomers and res ident i a l  and sma l l farm 
loads exceed the Federal  base s ys t em and exchange resource poo l s , resources 
from the new resource poo l wou ld  be added to meet thes e loads . I f  the 
Fede r a l  bas e system res ource poo l is  l arger than the sum of  the preference 
cus tomer , fede r a l  agency and res ident i a l  exchange loads , the exces s cou ld  be 
us ed to supp ly  D S I  loads . 

Prior to July 1 ,  1 9 8 5 , the direct - s ervice indus t r i a l  cus tomers  
(DS I ' s )  are to receive power from the exchange resource poo l . For FY 1 9 8 3 , 
the DS I ' s loads are proj ected to be sma l l e r  than the exchange resources . 
Unt i l  July  1 ,  1 9 8 5 , i f  the DS I ' s loads cannot be fu ly  met by the exchange 
resource poo l , the new resources poo l is to be used to meet this  add it ion a l  
need . 

BPA ' s remaining ob l igat ions inc lude the fo l low ing : load growth o f  
the IOU ' s ;  any I O U  f i rm power d e f icits  i n  the year prior  to  December 5 ,  
1 9 8 0 , that BPA is  reques t ed to meet ; and new l arge s ingl e  loads of  B PA ' s 
pub l ic body , cooperat ive , and Federal  agency customers . The s e  are to  be 
s erved by BPA ' s remaining resources , inc l ud ing new resources , after the 
above needs are met . In FY 1 9 8 3 ,  BPA ant icipates that the s e  loads  w i l l  be 
s e rved by a port ion of the exchange resources and new resources poo l s . 
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B .  Rate Deve lopment Proce s s  

T o  determine the adequacy of t h e  exis t ing rates  to recover revenues 
s u f f ic ient to meet BPA ' s f inanc i a l  ob l igat ions , a repayment s tudy is 
undertaken . The repayment s tudy determines BPA ' s total  annual  repayment 
requ i r ement . The resu l t s  of the repayment s tudy are then compared to a 
forecas t of  the revenues  expected to be derived from the exist ing rates . I f  
expected revenues are not suffic ient to meet BPA ' s repayment requirement , 
revis ions to the rates become neces s a ry. 

Once the repayment s tudy has been comp leted and the need for 
rev i s ed rates is  determined , BPA conducts a cos t - o f - s ervice ana lys is . The 
purpo s e  of the cos t - o f - s ervice  ana lys i s  is to ident i fy the cos t s  ass ociated 
with e ach c l a s s  of  s ervice . From the s e  a l locat ions o f  cos t s , the spec i f i c  
rates are  des igned to co l l ect the neces s ary revenues g iven average water 
condit ions . 

In  s ome cases  adj us tments are made to the cos t a l locat ions as s igned 
to  each c lass  of s e rv ice dur ing the rate deve lopment proces s .  Becaus e the 
cos t -o f - s ervice ana lys is  does not a l locate cos t s  from some c l as s es of 
s ervice  or  inc lude addit iona l s t atuto ry r equirements , a s ep arate proces s is 
required  to  adj ust  the cost - o f - s ervice der ived cos t a l locat ions to  r e f l ect 
the addit ion a l  requirements ,  cos ts , and s erv ices . These  adj us tments inc lude 
treatment of  r evenue d e f ic iencies re l ated to f ixed contract s , cos t s  and 
revenues assoc iated with the capacity/ energy exchange , the va lue of  res erves 
provided by d irect - s ervice indust r i a l  cus tomers , exce s s  revenues  from 
nonf irm s a les , equ a l izat ion o f  demand charge s , and the low dens ity dis count 
for certain ut i l it ies . Many of the adj us tments made dur ing the rate des ign 
p roce s s  are intended to r e f l ect the resu l t s  of other rate des ign s tudies and 
concepts . 

The bas ic  rate des ign obj ect ives B PA fo l lows in prepar ing the rates 
inc lude : ( 1 )  revenues mus t  be  adequate to meet repayment ob l igat ions ; 
( 2) revenue requirements mus t  be  met w i th the burden d i s t r ibuted in an 
equitab l e  manner among recip i ents of  the s ervice ; ( 3 )  rates shou ld  be 
des igned to  encourage cons ervat ion and to m inim ize envi ronmenta l  impact ; and 
( 4 )  rates shou l d  be des igned to encourage e f f i c i ent u s e  of the power sys t em 
by r e f l ect ing cost s  incurred and bene f its  rece ived . Other factors given 
cons iderat ion inc l ude : rate cont inu ity , eas e o f  adm in i s t r at ion , revenue 
s t ab i l ity , and eas e of unders tanding . 

C .  Need for Act ion 

The r epayment study conducted for the 1 9 8 2  rate propo s a l  indicates 
a need to  increase  who le s a l e  power rates to enab l e  BPA to meet its  FY 1 9 83 
f inanc i a l  ob l igat ions . This  current repayment s tudy f inds that BPA needs 
revenues of $ 2 . 440 b i l l ion in FY 1 9 8 3 . Revenue dur ing FY 1 9 8 3  under current 
rates wou ld  amount to $ 1 . 7 0 9  b i l l ion bas ed on forecast FY 1 9 8 3  loads . 
Without a rate increas e BPA wou l d  expect to  incur a d e f i c it o f  about $ 7 3 1  
mi l l ion . 

Approximat e ly $ 4 7 7 . 6  m i l l ion o f  the required revenue increase  is  
attr ibutab l e  to  increased inves tment cos t s  o f  the  Washington Pub l ic Power 
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Supp ly Sys tem ( Supp ly Sys tem )  nuc lear proj ects 1 ,  2 and 3 .  Under net 
b i l l ing agreement s ,  BPA is  obl igated to cover 1 0 0  percent of the cos t s  for 
proj ects 1 and 2 ,  and 70 percent of  proj ect 3 .  Of  the $ 4 7 7 . 6  m i l l ion in 
increased Supp ly  System cos t s , $ 2 0 7 . 2  mi l l ion is debt s ervice for proj ect 3 ,  
and has been inc luded for the f i r s t  t ime in ca lcu l at ing BPA ' s tot a l  cos ts . 
Another new cost as sociated with the Supp ly Sys tem is the increased cos t o f  
shared faci l it ies res u l t ing from t h e  terminat ion o f  proj ects 4 and 5 .  Thes e  
proj ects were or igina l ly des igned to share fac i l it ies and cos ts  with 
proj ects 1 and 3 .  However , s ince proj ects 4 and 5 have been terminated , the 
fu l l  cost o f  these shared fac i l it ites mus t  now be borne a lone by proj ects 1 
and 3 .  The amount of  this increase  in shared fac i l it ies cos t  for proj ects 1 
and 3 is not pos s ib le to  det ermine precis e ly at this  t ime due to  uncert ainty 
as s o c i ated with interes t rate l eve l s  and other economic factors . Fina l ly ,  
Washington State ' s I nit iat ive 3 9 4 , which requires voter  approv a l  of  new bond 
i s s ues for the Supply Sys tem proj ects after Ju ly  1 ,  1 9 8 2  is an addit ion a l  
factor which is d i f f icu l t  to measure . The remainder of  the increase in 
cos t s  att r ibut ab l e  to the Supp ly System ( $ 2 7 0 . 4  mi l l ion) is the result  o f  
debt s e rvice o n  bonds a t  higher int erest rates and h igher p l ant cos ts  o n  
proj ect s 1 and 2 .  

The cos ts  o f  the res ident i a l  exchange authorized by the Region a l  
Act are increas ing , resu l t ing i n  $249 . 4  mi l l ion o f  B PA ' s increas ed revenue 
requirement . The Regiona l Act provided that BPA increase its  s e rv ice to  
exchanging ut i l it ies from 6 0  to 7 0  percent of  the  exchanging ut i l ities  
res ident i a l  and smal l farm loads beginning Ju ly  1 ,  1 9 8 2 . I n  addit ion , 
s everal  pub l ic ly  owned ut i l it ies have chosen to part icipate in the exchange 
becaus e their average sys tem cos t  is  h igher than BPA ' s rate . This 
contr ibut es to the increased revenue requirement for the exchange . The 
proj ected increase in the average system cos t  of the exchanging IOU ' s a l s o  
adds t o  the increased exchange cos t s . 

B PA ' s expans ion o f  cons ervat ion programs , as mandat ed by the 
Regiona l Act , accounts for $ 5 1 . 5 m i l l ion o f  the increased revenue 
requirement . The expans ion inc ludes con s e rvat ion p rograms in the 
res ident i a l  and commer c i a l  s ectors as we l l  as programs focu s ed on 
ins t itut iona l bui ldings , indus t r ies , and s t ate and local government s .  

Approximate ly $ 68 . 2  mi l l ion is increased operat ion and maint enance 
expens es for BPA , Corps o f  E ngineers , and Bureau o f  Rec l amat ion proj ect s . 
I n  addit ion , $ 7 0 . 2  mi l l ion is increased annua l interest  expense required to  
be paid to  the  U . S .  Treasury for inves tment s made in the FCRP S . 

I n  the recent pas t , r apid l y  esca l at ing cos t s  have p r evented B PA 
from making s u f fic ient interest  payments to the Treasury . Cons equent ly , B PA 
est imates that by the end o f  FY 1 9 8 2  it wi l l  have de ferred payyment o f  
$ 226  mi l l ion of  accrued interes t .  I t  is  imperat ive that BPA make payments 
to repay this deferred interes t . Therefore , in FY 1 9 8 3  that port ion of the 
revenue requirement as soc iated with deferred interest  wi l l  increas e by 
$ 3 2 . 5  m i l l ion . The tot a l  FY 1 9 8 3  deferred interest cos t  w i l l  be  
$ 1 9 7 . 3  mi l l ion . B as ed on this total  payment , and FY 1 9 8 3  p ayments in 
FY 1 9 8 4  and FY 1 9 85 , BPA is p l anning to pay comp let e ly the de ferred interest  
and to cont inue amort izat ion payments such that by  the  end of  FY 1 9 85 , BPA 
wi l l  have made sufficient p ayment s to the Treasury to  cover the defer r a l  
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p lus an amount of  amort i zat ion that wou ld  have been made in abs ence of  the 
interest deferra l . 

O f f s e t t ing thes e increas es in the revenue requirement are a 
decrease o f  $ 8 8 . 7  mi l l ion in cos ts  for short t erm resource acqui s i t ions and 
power purchas es and an increase in revenue o f  $ 1 29 . 7  mi l l ion due to forecast 
increases in s a l es in FY 1 9 8 3 . 

These  factors are the pr imary reasons that require B PA to increase 
its  who l es a l e  power rates  for FY 1 9 8 3  to co l l ect suff icient revenues to  meet 
its current f inanc i a l  ob l igat ions . 

D .  Respons ibi l it ies under the National Environmenta l  Po l icy Act o f  
1 9 6 9  (NEPA ) 

BPA is  conduc t i ng this  environmen t a l  impact ana lys is  in order to 
comp ly  with the requirement , estab l ished by the Nat iona l Environment Po l icy 
Act o f  1 9 6 9 , that environmenta l  impact ana lyses  be  per formed pr ior to  
arr iving at  decis ions on maj or Feder a l  act ions which have the  potent i a l  to 
s igni f icant ly  impact the environment . 

BPA imp l emented who l es a le power rate increas es on December 20 , 
1 9 7 9 , and Ju ly  1 ,  1 9 8 1 ,  for its  cus tomers . B as ed on es t imates of  the future 
e s c a l at ion in costs , BPA ant ic ipates increases to its who l es a l e  power rates 
in 1 9 8 3  and 1 9 8 5 . These  past and proj ected rate increas es , t aken together 
with  the propos ed 1 9 8 2  rate increas e , cause  BPA to  b e l ieve that the 
cumu l at ive impact of the 19 7 9 - 85 increases s hou l d  be the sub j ect o f  
env ironmenta l  ana l ys is . Thus , BPA cho s e  to conduct this environmen t a l  
impact s tatement to examine both t h e  e f fects o f  t h e  1 9 8 2  increas e and the 
cumu l at ive ef fect of past  and proj ected increas es s chedu led to occur dur ing 
the 19 79 - 8 5  period . 

E .  I mpl ement at ion Schedu le  

BPA ' s power s a l es contracts a l low for either annual rate  reviews 
w i th rev i s ed rates becoming ef fect ive on July  1 s t  or revised  rates upon 
9 months not ice . At BPA ' s reques t ,  its  customers agreed to approve contr act 
amendments a l lowing for a rate adj us tment effect ive October 1 ,  1 9 8 2 .  I f  
approved by the Federal  Energy Regu l atory Comm i s s ion (FERC ) on an interim 
bas is the p roposed rates that are the subj ect of  this E I S  would  t ake e f f ect 
on October 1 ,  1 9 8 2 .  

FOOTNOTES 
1/ For a more det a i l ed des cript ion of  the repayment criteria  in e f fect 

pr ior to the Regional Act s ee F in a l  Environmenta l  I mpact S t at ement , 
Bonnev i l l e  Power Adminis t rat ion , 1 9 7 9  Who le s a l e  Rate Increas e , U . S .  
Department o f  Energy (DOE/ E I S - 0 0 3 1 -F ) , October 1 9 79 , pp . 1 1 - 6 to  7 .  

�/ For a det a i l ed d i s cus s ion of  the methodo logy for determining a 
ut i l ity ' s ave rage system cos t  s ee Admin i s t r ator ' s Record of  Decis ion , 
Average System Cos t Methodo logy , Bonnevi l le Power Admini s tration , U . S .  
Department of  Energy , Augus t 1 9 8 1 .  
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V .  gomparat ive D i s cus s ion of the A l t e rnat ives 

A .  Int roduct ion 

This  s ect ion o f  the s t a tement presents  the des cr ipt ion of  B PA ' s 
exist ing r ates , propo s ed rates and reasonab le  a l ternat ive who l e s a l e  r at e  
act ions , and a comparat ive ana lys is  o f  the environmenta l  cons equences of  
each . The purpos e here is to  s ummarize the  a lt ernat ives and their  expected 
environmental  cons equences in a manner that a l lows the decis ionmaker and the 
pub l ic a bas is  on whi ch to evaluate the comparat ive environment a l  merits of  
the a l t ernat ives . The ana lyt i c a l  procedures used  to ident i fy the 
environment a l  cons equences of  the a lt ernat ives are p resented in more det a i l  in 
the Envi ronment a l  Cons equences chapter of this s t atement ( Chapter V I I ) . 

The deve lopment o f  who l e s a l e  power rates invo lves two l eve l s  of  
decis ions : ( 1 )  the revenue l eve l needed to meet BPA ' s repayment requ irement 
and ( 2 )  the s t ructure of the rate des ign to ach ieve that revenue l eve l . E ach 
l ev e l  of decis ion requires  a cho ice among a l t ernat ives . Therefor e ,  this  
d i s cus s ion of  a lternat ives is  d ivided into s ect ions addres s ing a l ternat ive 
revenue l evels  and a lt ernat ive rate des igns , both for imp lement at ion in 1 9 8 2 . 

In  addit ion , the Counci l on Environment a l  Qua l ity ( CEQ)  Regu l at ions 
for I mp l ement ing the Procedura l  Provis ions of the N at iona l Envi ronment a l  
P o l icy Act ins t ruct that the s cope of  a n  agency ' s envi ronment a l  ana lys is 
inc lude cumu l a t ive act ions and their cumu l at ive impacts (40  CFR 1 5 0 8 . 25 ) . I n  
this  regard , B PA imp l emented who les a le rate increases  on December 20 , 1 9 7 9  and 
Ju ly  1 ,  1 9 8 1 ,  respect ive ly , for B PA ' s cus tomers . 11 BPA a l s o  fores ees rate 
increases  in October 1 9 8 3  and Ju ly 1 9 8 5 , as we l l  as this  propos ed increas e for 
October 1 9 8 2 . Thus , cons i s t ent with the CEQ requ irement to address  cumul at ive 
act ions and impact s , this  s t at ement wi l l  addres s a l t ernat ive cumu lat ive 
e f fects of BPA ' s  1 9 7 9  and 1 9 8 1  rate increases  as we l l  as the impacts of the 
propos ed 1 9 8 2  increas e and the ant i c ipated October 1 9 8 3  increas e .  B PA 
current ly  does not have suffic ient ly re l i ab l e  proj ect ions o f  the Ju ly  1 9 8 5  
increase to permit a v a l id ana lys is  o f  its  impact s . 

In  order to  p rovide c l ar ity in the ana lys is  of  a lternat ives , this  
s ect ion o f  the s tatement has been organized into three d i s t inct d is cus s ions : 
( 1 )  a l t ernat ive revenue l eve l s  for 1 9 8 2 , ( 2 )  a l t ernat ive cumul a t ive 1 9 7 9 - 1 9 8 5  
revenue l evels , and ( 3 )  a lternat ive r ate  des igns f o r  the 1 9 8 2  rate p ropos a l . 
The d i s cu s s ions of  a l ternative revenue l ev e l s  are further subdivided into 
des cript ions of the a l t ernative revenue l eve ls  inc luding the no act ion 
( exis t ing)  and propos ed a l t e rnat ives , comparisons o f  the revenue and 
envi ronmenta l  cons equences of the a l ternat ives , and a mat rix  summariz ing the 
cons equences of the a lternat ives . The d i s cuss ion of  rate des ign a l ternat ives 
for the 1 9 8 2  increas e is  subdivided by the part icu l ar rates into a des c r ipt ion 
of the exi s t ing rate , the propo s ed rate , a lternat ive rate des igns , and a 
comp ar i s on of  the cons equences o f  a l l  a lt e rnat ives . 

B .  A l ternat ive Revenue Leve l s  for FY 1 9 8 3  

This  s ect ion des c r ibes  and compares the cons equences o f  s everal  
a l ternat ive revenue l eve l s , inc luding BPA ' s proposed revenue l eve l , for  an 
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October 1 9 8 2  rate increase  ( i . e . , for the rates which w i l l  be in effect dur ing 
FY 1 9 8 3 ) . Whi l e  some of the a lternat ives d i s cu s s ed are outs ide the agency ' s 
s t atutory autho r ity , they are reasonab le  a lternatives as defined by the CEQ 
regu l at ions and the ir  examinat ion prov ides comparat ive informat ion on the 
cons equences of  a revenue increas e .  The f ive alt ernat ives cons ide red are : 
( 1 )  No Act ion A l t ernat ive , ( 2 )  P ropos ed A l t ernat ive ; ( 3 )  Modi fied Propo s ed 
A l t ernat ive ; ( 4 )  Long Run Incrementa l  Cost A l t ernat ive; and ( 5 )  Phas ed - In Long 
Run Incrementa l  Cost A l t e rnat ive . 

1 .  Descript ion of Revenue Level  A l t ernat ives 

a .  No Act ion A lternat ive 

Under the no act ion a l t ernat ive , BPA wou ld  maintain its  
pres ent rate s t ructure ( rates e f fect ive on an int erim bas is  as o f  Ju ly  1 ,  
1 9 8 1 )  res u l t ing in a for ecast revenue level o f  $ 1 . 7 0 9  b i l l ion given est imated 
FY 1 9 8 3  loads . Th is  compares to BPA ' s revenue needs ident i f ied by a repayment 
s tudy for the test  year (FY 1 9 8 3 )  of approximat e ly $ 2 . 4  b i l l ion . �/ 

b .  Propos ed A l ternat ive 

The proposed revenue a l t ernat ive woul d  co l lect revenues 
s u f f ic ient to meet B PA ' s FY 1 9 8 3  revenue requirement of $ 2 . 4  b i l l ion . This  
wou ld  be an  overa l l  revenue increase of  5 1  percent over  the  e s t imated revenue 
that wou l d  be col lected under the present rates dur ing the t e s t  year . S ince 
s pe c i f ic revenue increas e impacts on ind ividua l cus tomers or  cus tomer c l asses  
also  ref lect rate des ign act ions , the  individu a l  increase  to  a cus tomer c l as s  
may b e  s omewhat diff erent than the overa l l  pe rcentage increas e .  

c .  Modi f icat ion o f  Proposed A lternat ive 

There are s everal  aspects of BPA ' s repayment ana lys is  
that cou l d  be  a l tered , thereby y i e ld ing d i f ferent revenue requirements . Mos t  
o f  these repayment revis ions have been addres s ed at greater length previous ly  
in BPA ' s F inal  Environmenta l  I mpact St atement , 1 9 7 9  Who l e s a l e  Rate  I ncreas e ,  
Chapter  I I I (B )  and ( C ) , and the F inal  Environmenta l  As s es s ment , 1 9 8 1  Rate 
Propos a l , Chapt er I I (A ) ( 2 ) . 

( 1 )  Exclus ion o f  I r r igat ion As s is t ance 

B PA is  pres ent ly ob l igated by s t atute to repay that 
port ion of the con s t ruct ion cos t s  of Federal  rec l amat ion proj ects which 
exceeds the repayment ab i l ity o f  the irrigators . I f  this  i r rigat ion 
ass i s t ance were e l iminated from BPA ' s revenue requirement , tot a l  revenues 
wou ld  be v irtua l ly une f fected for FY 1 9 8 3 . 

( 2 )  Extend Fac i l ity Amort izat ion P e r iod 

BPA curren t l y  amort izes t rans m i s s ion fac i l it ies over 
a 35 -year period and hydroe lectric  generat ion pl ant over a S O -year per iod . 
This  amort izat ion tends t o  be " lumpy " in that inves tments need not be 
amort ized in f ixed year ly  increments but rather need be amort ized only  by the 
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end o f  the respect ive 35 - or 5 0 -year per iod . I t  has been argued that 
generation p l ant amort izat ion s hou ld  be  ext ended to 85 years , as this per iod 
more c lo s e ly corresponds to the actua l s e rv ice  l i fe of hydro fac i l it ies . I f  
this change were inco rporated into BPA ' s repayment p o l icy , the propos ed 
revenue increas e cou ld  b e  reduced by app rox imat e ly 2 percent . 

( 3 )  Exc lude Trans ferred Share Costs  o f  Washington 
Pub l i c  Power Supp ly Sys t em P l ants 4 and 5 from 
P l ant s 1 and 3 

Supp ly System P l ants 1 and 4 ,  and 3 and 5 were 
des igned to s hare common fac i l it ies s uch as coo l ing towe rs , acces s roads , 
etc . , and thus share the cos t s  of  these  fac i l it ies . Upon the terminat ion o f  
P l ants 4 and 5 ,  the cos t s  o f  the s hared fac i l it ies that a r e  es s ent i a l  to the 
operat ion of P l ants 1 and 3 cou ld  no longer be shared . The total  costs  o f  
thes e s hared fac i l it i es now have b een ass igned to the budget s  for P l ants 1 
and 3 .  Under BPA ' s net -b i l l ing agreements w ith the Supp ly Sys t em ,  BPA  is 
ob l igated to pay 100 percent of the cos ts  of  P l ant 1 and 7 0  percent of 
P l ant 3 .  The trans fer of  the cos t s  of  the shared f ac i l it ies increas es B PA ! s  
revenue requ irement for FY 1 9 8 3  by approx imat e ly 3 percent . 

d .  Long Run Increment al  Cos t ( LR I C )  A l t ernat ive 

LRI C , or marg ina l cos t  bas ed rates , wou ld  price who l es a l e  
power a t  the proj ected long run cost of  acquiring new power resources i n  the 
P ac i f ic Northwes t .  E conom ic theory s uggests  that rates b as ed on marginal  
cos t s  wou ld repres ent the  r e a l  cost or  value  of  provid ing addit ion a l  power 
and wou ld  prov ide accurate pr ice s igna l s  to consumers . I n  theory , under 
cert ain assumpt ions and with a given income d i s t r ibut ion , margina l cost 
p r i c ing wou ld  achieve e f f i cient resource a l locat ion and the opt imal  consumer 
power cons umpt ion dec is ions . This conc lus ion is bas ed on the assumpt ion that 
a l l  s ub s t itut e goods a l s o  are p r iced at marginal  cos t . In  the P ac i f i c  
Northwest , the pr imary s ub s t itutes for e l ec t r i c ity a r e  natu r a l  gas , fue l o i l , 
wood , and var ious conservat ion measures , and to a much l e s s e r  extent , coa l  and 
renewab l e s  other than wood . 

BPA has comp l et ed an updated LRI C  Ana lys is as part o f  its  
1 9 8 2  rate deve lopment proces s . The res u l t s  of  this s tudy indicate margin a l  
cos t s  o f  $ 5 9 . 94 kW/yr  f o r  capacity and 42 . 43 m i l l s  p e r  k i lowatthour f o r  energy 
( s ee BPA ! s 1 9 82 LRI C  Ana lys is for the derivat ion of  these cos t s ) .  Rat es 
des igned bas ed on these cos t s  and B PA ! s proj ected FY 1 9 8 3  s a l es vo lume , wou ld  
recover revenues o f  approximate ly $ 5 . 7  b i l l ion . This  wou ld  recover revenues 
approximately 250 percent over the no act ion a l ternat ive and 1 33 percent over 
the proposed revenue leve l . 

e .  Phased - In LRI C  

B PA h as not deve loped a precise  methodo logy for phas ing 
in LRI C  b as ed rates . To ease  the impact of a s udden s h i ft to margin a l  cost 
p r i c ing , one pos s ib i l ity woul d  be  a phas e - in over a 5 -year per iod . B eginning 
with this  1 9 8 2  p ropos a l , B PA wou l d  c a l cu l ate  its repayment requirements and 
r es u l t ant rates as is  done pres ent ly . Then based on the LRI C  Ana lys is , B PA 
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wou ld  add to the convent iona l rate one - f i fth of  the d i fference between the 
convent iona l ly s et rates and the LR I C  bas ed rates . Th is process wou l d  be 
cont inued with the amount o f  the d i fferent i a l  added to the convent iona l rate 
increas ing by one - f i fth in each of  the f ive success ive years unt i l  rates wou l d  
ref lect ful l  margina l cos t . App l i ed to B PA t s proj ected F Y  1 9 8 3  s a l es vo lume , 
rates des igned in this manner wou l d  recover revenues o f  approximate ly 
$ 3 . 1  b i l l ion .  This wou l d  recover revenues approximate ly 9 0  percent over the 
no act ion alt ernative and 27 percent over the proposed revenue l eve l . 

2 .  Revenue Comparison of  A l t ernat ives 

Tab l e  V- I compares the expected revenues under the 
a l ternat ives with the p roposed  repayment requirement for FY 1 9 8 3 . Tab l e  V - 2  
s ummar izes t h e  compar ison o f  t h e  revenue impacts o f  the a lternat ives . The no 
act ion a lt ernat ive wou ld  result  in an est imated revenue deficiency of  
$ 7 3 1  m i l l ion , p roviding on ly 7 0  percent of  the  revenues nece s s a ry to meet 
B PA t s repayment needs . Thus , BPA wou ld be unab le to meet its f inanci a l  
ob l igat ions f o r  F Y  1 9 8 3 . This  revenue short fa l l  wou ld  need to be added t o  
subs equent repayment per iods to a l low BPA t o  meet i t s  long - t erm f inanc i a l  
o b l igat ions . Th is wou ld  increas e the financ i a l  burden o n  future ratep ayers 
and present equity  prob l ems , depending on the part icu l a r  d is t r ibut ion of  the 
burden to  future rate c l as s es . The no act ion a l t ernat ive , therefore , woul d  
v io l at e  B PA t s s t atutory requirement to be s e l f - financing , woul d  not fu l ly 
cover a l l  f inanc i a l  ob l igat ions , and wou l d  necess itate recovery o f  a s hort fa l l  
f rom future ratep ayers . 

The proposed a l ternat ive is expected to provide sufficient 
revenues to meet B PA t s FY 1 9 8 3  rep ayment requirement . Th is alt ernat ive would  
not  pres ent the p rob lems o f  under or  overco l lect ing revenues . Thus , it  does 
not p l ace an inequitab le burden on future ratepayers to compensate for revenue 
short f a l l  nor does it require B PA to credit any excess  revenues to 
ratepayers . This alternat ive a l lows BPA to meet a l l  f inanc i a l  ob l igat ions and 
achieves rate equity , in that cus tomers receiving s ervice during FY 1 9 83 wou l d  
p ay t h e  ful l  costs incurred dur ing F Y  1 9 8 3  to p rovide that s ervice . 
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TABLE V- I 
FY 1 9 8 3  REVEKUE LEVEL ALTERNATIVES 

( $  NILLIONS ) 9:.! 

A B C D E 
Revenue A l t ernat ive 

No Act ion Modi f ied 
Line Revenue (Exist ing Proposed Phas ed- In 

No . Cons equences Rates ) Proposed � ! Rates �! LRI C  LRI C  

1 .  Expected 
Revenues 1 , 70 9  2 , 440 2 , 324  3 , 08 7  5 , 6 7 6  

2 .  Revenue 
Requ ired for 
Proposed 
Repayment 2 , 440 2 , 440  2 , 440  2 , 440  2 , 440  

3 .  Revenue 
Surp lus ! 
( Short age ) ( 8 2 1 )  ( 1 1 6 ) 647  3 , 23 6  

4 .  Expect ed 
Revenues as 
Percent o f  
Proposed 
Repayment 66  1 0 0  9 5  1 2 7  2 3 3  

9:.! As sumes es t imat ed FY 1 9 8 3  loads without any variat ion a s  a res u l t  o f  
p r i c ing a lternat ives ; the on ly var iab les  a r e  the f i rm power rates f o r  the 
part icu l ar a l t ernat ive . 

�! Assumes p roposed rates wi l l  meet BPA ' s tot a l  FY 1 9 8 3  revenue requirement . 
�! C a l cu l ated by reducing the FY 1 9 8 3  repayment requ irement by the sum o f  

irr igat ion a s s i s t ance , incorporat ing the monetary imp act o f  shifting to  an 
85 year generat ion p l ant account ing l i fe , and ass igning the Supply Sys tem 
P l ants 4 and 5 s hared cos t s  to P lants 1 and 3 ( thes e modif icat ions are 
e s t imat ed to  be 5 percent o f  FY 1 9 8 3  revenue requirement b e fore the cost s  
o f  the exchange a r e  added) . 
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TABLE V - 2  
FY 1 9 8 3  REVE:\UE LEVEL CO�PAR I SON 

1 9 8 2  REVE�UE ALTER:\ATI VES  

A B (', D E 
No Action 

Line ( E x i s t ing Phas ed- I n  
No . C r it e r i a  Rates ) Propo s e d  t-lo d i f i ed LRI C  LRIC  ----

1 .  �1eet B PA s t atutory 
requirement s No Yes Pos s ib ly �/ No No 

2 .  �1eet al l required 
f inanc i a l  
ob l igat ions No Yes No �/ Yes Yes 

3 .  Haintains equ ity 
betwt�en present 
and futu re 
ratepayers �/ No Yes Pos s ib ly s!/ No �/ No 

�/ Wou ld  require  l egis l at ive amendment . 
�/ Does not meet pres ent o b l igat ions . Would require  remova l o f  legis l at ive 

ob l igation for irr igation ass i s t ance and as sumes that s ome ent ity 
comp l etes Supp ly Sys tem P lants 4 and 5 .  

�/ 

� /  Assumes pres ent ratepayers s hould  pay a l l  costs  incurred dur ing period  o f  
s ervice . 

�/ Subj ect to  imped iments to modi fying the revenue requirement as des cr ibed 
are removed . 

�/ Assumes a s t r ict int erpretat ion o f  equ ity and does not cons ider the 
pos s ib i l it ies of prepayment of amort izat ion , a lump sum p ayment to  
ratepayers , or  a local  government subs idy . Thes e opt ions r a i s e  equity 
quest ions and increas e the adm in ist rat ive burden . 

Modif icat ions o f  BPA ! s  repayment requirement as des cr ibed 
previous ly are e ither outs i de B PA ! s current s t atutory authority  and thus woul d  
require Congres s ional  act ion i n  order t o  imp l ement the mod i f i c at ion , o r  wou ld  
vio l ate  current cont ractual agreement s .  D is cont inu ing payment for irr igat ion 
as s is tance wou ld be  incons i s t ent w ith Congres s iona l int ent , as expres s ed in 
the Grand Cou lee Thi rd Power P l ant Act of 1 9 6 6 , that BPA supp l ement the 
i r r i gators ' rep ayment ob l igat ions . Exc lus ion of the shared f ac i l it ies ! costs  
wou l d  vio l at e  the t erms of  the  net -b i l l ing agreements requir ing that B PA cover 
1 0 0  percent of the cost of Supp ly Sys tem P l ant 1 and 70 percent of the cost o f  
P l ant 3 .  I f  the i r r igat ion as s is t ance and shared faci l it ies costs  were mer e ly 
exc luded f rom the 1 9 8 2  revenue requirement , thes e costs  woul d  u l t imat e ly be  
borne by future ratep ayers and wou l d  have corresponding equity imp l i c at ions . 
Generat ion p l ant l i fe  cou l d  be  ext ended to  85 years and/or  BPA coul d  s h i ft to 
a cos t  account ing , f ixed amort izat ion s chedu l e  approach for its t r ans m i s s ion 
and generat ion p l ant . Both wou ld  require approva l by the Department of Energy 
and the O f fice  o f  �1anagement and Budget , and potent i a l ly  the s e  changes cou l d  
require  Congress iona l  act ion . The net impact s on revenue needs o f  t h i s  act ion 
wou ld  be  minima l . 
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Both the revenue level  based on LRI C  p r i c ing and that bas ed on the 
phas ed- in LR I C  wou l d  y i e l d  revenues s ign i f icant ly in excess  of BPA ' s  repayment 
requirement for FY 1 9 8 3  and a l l  years for the foreseeab l e future . However ,  
the phased - in LR IC  wou l d  res u l t  in fewer excess  revenues in the short run than 
wou l d  the LR I C  app roach . However , both wou ld v i o l ate  BPA ' s Congress ion a l  
d i rect ive in t h e  Bonnev i l l e Proj ect Act "to encourage t h e  w idest d ivers i f ied 
us e of  e l ec t r i c ity" at  the " lowes t pos s ib l e  rate . cons ist ent w ith s ound 
bus ines s p r in c ip les . " Th is overco l lect ion wou ld  r a i s e  pot ent i a l  equity and 
s igni f icant administ rat ive que s t ions as to a mechan ism for equitab ly  
d is t r ibut ing and/or  inves t ing excess  revenues in the  int erest o f  the  regional 
r atepayers . E ither o f  these LR I C  based revenue leve l s  wou l d ,  o f  cours e ,  more 
than enab le  B PA to meet a l l  of  its financ i a l  ob l igat ions . 

3 .  Env ironment a l  Cons equences of  the A l t e rnat ives 

The a lternat ive revenue leve ls  have varying cons equences for the 
phys ical  and the soc ioeconom ic envi ronments .  The s e  potent i a l  imp act s are 
out l ined in Tab le V- 3 .  Th is t ab l e cons ists  of  a mat r ix as s e s s ing the no 
act ion , propo s ed , and LR I C  a lt ernat ives . The mod if ied rep ayment p ropos a l  is 
not inc l uded becaus e the impact of  this a l ternat ive wou l d  be  very c lose  to 
that of  the p ropos ed a l ternat ive both in the short and long run ( s ee 
Tab le  V- I ) . 

As the mat r ix demons trates , the no act ion a l t ernat ive wou ld  be 
expected to have the mos t  negat ive impact on the phys i c a l  env ironment and the 
mos t  bene f ic i a l  impact on the region ' s soc ioeconomi c  env ironment . On the 
other hand , the LR IC  a l t e rnat ive would  be expected to have the mos t pos it ive 
ef fect on the phys i c a l  env ironment and , at least in the s hort -term , the mos t  
negat ive ef fect o n  t h e  soc ioeconomic envi ronment . The impacts of t h e  other 
a l ternat ives wou ld  f a l l w ithin the range def ined by the no act ion and LRI C  
a lternat ives . 

a .  E f fects on Demand for E l ect r ic i ty 

B as ed on B PA ' s economet r ic ana lys is (Energy S imul at ion Model ) ,  
one can expect that an increase in the price  for e l ect r i c ity w i l l  result  in a 
decrease in the cons umpt ion of  e lectric ity . The effect of  each revenue 
a l t ernat ive on e lect r ic ity cons umpt ion is pres ented in Tab l e V - 4 . For each 
a lternat ive , this t ab l e  p rovides informat ion on the tot a l  pro j e ct ed amount of 
regional  e l ec t r i c ity  consumpt ion . The years 1 9 9 0  and 2 0 0 0  were s e lected to 
demons t rate est imat ed short and long run p r i ce e f fect s , respect ive ly . 
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\jJ 
CO 

I t e m  Re v e n u e  Le v e  I 
No . ( $  m i l l i o n s )  

I .  No Ac t I o n  

L .  

1 , 7 0 9 

Pr o p o s e  d 

2 , 4 4 0  

3 .  Ph a . e d - I n 

4 .  

U l l C 

3 , 0 8 7 

L R I C 

3 , 0 8 7  

A 

N e e d  f o r  Ge n e r a t i o n  

1 9 9 0  Lo a d = 1 4  0 , 9 9 1 

G W h ; P l a n t  C a p a c i t y 

= 2 4 , 2 0 3  M W ;  2 0 0 0  

L o a d  = 1 9 4 , 8 2 6 G W h ; 

P l a n t  Ca p a c i t y 

3 3 , 4 9 4  M W .  

1 9 9 0  Lo a d  = 1 3 3 , 7 3 3  

G W h ; P l a n t  C a p a c i t y 

= 1 2 , 9 ; 7  M W ; 2 0 0 0  
l o a d = I 7 9, 3 6 6 G W  h ; 

P I  d n t  Ca p a c  I t y  

3 0 , 7 9 0  M W .  

1 9 9 0  Lo a d  = 1 1 4 , 6 5 2  

G W h ; P l a n t C a p a c i t y 

= 1 9 , 6 8 1  M W ;  2 0 0 0  

L o a d  = 1 4 5 , 1 5 8  G W h ;  

P I a n t  Ca p a c  I t  Y 
2 4 , 9 1 8  M W .  

1 9 9 0  Lo a d  = 1 1 4 , 8 0 7  

G W h ; P l a n t  C a p a c i t y 

= 1 9 , 7 0 8  M W ;  2 0 0 0  

L o a d  = 1 4 7 , 6 8 1  G W h ; 

P l a n t  C a p a c i t y  

2 5 , 3 5 1  M W .  

T AB L E V - 3 

C O M P A R A T I VE A N AL Y S  I S O F  

I MP A C T S  O F  R E VE N U E  L E VE L A L T E R N A T I V E S :  

1 98 2  A N AL Y S I S  

B 

Co n s e r v a t i o n 

Se r v e s  a s  b a s e c a s e  

f o r  c om p a r i s o n  t o  
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TABLE V - 4  
E STIMATED REVENUE LEVEL I MPACT 
O� REGIONAL ELECTRI C  LOAD �/ 

A B 
Line Revenue Year 1 9 9 0  Year 2000  

No . Lev e l  Load E/ Load E/ 
( GWh) ( GWh ) 

1 .  No Act ion 140 , 9 9 1  1 9 4 , 8 2 6  

2 .  Propos ed 133 , 7 33  1 7 9 , 36 6  

3 .  LRI C  1 14 , 80 7  1 4 7 , 68 1  

4 .  Phas ed - In LRI C  1 14 , 65 2  145 , 15 8  

�/ Pac i f ic Northwes t  Region f i rm res ident ia l ,  commercia l , and indus t r i a l  
load from B PA ' s Energy S imu l at ion Mode l .  

E/ A gigawatthour ( GWh ) equal s  1 0
6 

kWh . 

The lowest load wou ld  occur under the LRI C  and phas ed- in 
LRI C  pricing a l ternat ives . Regional  load requ i r ements in the year 2 0 0 0  woul d  
be  4 7 , 145 GWh ' s l e s s  under t h e  LRI C  a l t e rnat ive , and 49 , 6 6 8 / GWh ' s l e s s  under 
the phas ed- in LRI C  a l t ernat ive , than under the no act ion a lternative . Loads 
are somewhat lower under the phas ed - in approach than under the approach which 
assumes ini t i at ion of ful l  LRI C  pricing in FY 1 9 8 0  becaus e the d e l ay 
as s ociated with phas ing in LRI C  causes the final fu l l  va lue o f  LRI C  to  be  
higher ( due to inf l at ion ) by the  t ime the  fu l l  LRI C  l evel  is achieved . The 
propo s ed revenue l ev e l  a l ternat ive wou ld  resul t  in a load that is 15 , 46 0  GWh ' s 
lower than that under the no act ion a l t e rnat ive . 

These  d i fferences in e l ectricity cons ump t ion wou l d  be  the 
result  of a combinat ion of  consumer responses to  p r ice inc luding cons ervat ion 
and convers ion to an a l ternat ive energy s ource . S tudies by BPA  for its 1 9 74 
rate increase ( B PA ,  1 9 7 3 , p .  A -4 2 )  as we l l  as by National  Econom ic Res earch 
Assoc iates (Dev ine , et . a l . , 1 9 7 7 , p .  9 5 )  indicate that rough ly  one -third o f  
the demand response to e lect r icity pr ices would  t ake the form o f  reduced 
energy use with the rema inder r e f l ecting fuel switching . An ana l ys is  b as ed on 
resu l t s  obtained from data  deve loped through us e of B PA ' s updated econometric  
mode l dur ing ana lyses  per formed for the  1982  r at e  increas e ind i cated 
approximat e ly four - f i fths o f  the d i fference in e l ectr icity consumpt ion under 
the no act ion and proposed a l ternat ives is due to  cons ervat ion . The remainder 
is due to fue l switch ing . Under the LRI C  and phas ed- in LRI C  a l ternat ives , 
about three - f i fths o f  the d i fference is  due to cons ervat ion and two - fi fths to  
fue l switching . 

As Tab le  V - 5  demons t rates , both the proposed and LRI C  
a l ternat ives induce changes i n  the est imated consumpt ion o f  natura l  gas and 
o i l  by regiona l ut i l ity cus tomers . I n  the year 2000  under LRI C  pric ing o f  
e l ectr icity , natura l gas consumpt ion wou ld  be  expected to be  approximat ely  
13  percent greater than under the  propo s ed alternat ive ; o i l  consumpt ion would  
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be 20  percent higher . The percent dec l ine in e l ectric ity consump t i on under 
the LRI C  a l t ernat ive is  p roj ected to be great er in the year 2000 than in 1 9 9 0  
( 14 and 1 8  percent , respect ive ly) . This cou ld  b e  attr ibuted t o  consumers  
responding to the ini t i a l  " j o l t "  o f  higher  pr ices with inves tments in 
cons ervat ion . The greatest percent age of  d e c l ine in e l ect r i c ity consumpt ion 
is found under the phas ed - in LRI C  ( 14 percent in 1 9 9 0 ; 19 percent in 200 0 ) . 
This cou l d  be attr ibuted to the fact that consumers have a longer lead t ime 
before the fu l l  LRI C  level  is reached and therefore are ab le to make earl ier  
cons ervat ion inves tments . 

Line 
No . 

l .  

2 .  

3 .  

4 .  

TABLE V - 5  
E STIMATED REG I ONAL CUSTOMER ELECTR I C I TY ,  GAS , 

AND O I L  CONSmlPTI ON IN BTU EQUIVALENTS �/ 

( 1 0 12  BTU ' S )  

A B C D 
Revenue Year 1 9 9 0  Year 

Leve l A l ernative E l ec t r i city Gas O i l  E l ect ric ity 

No Act ion 48 1 333  86  665  

Propos ed 4 5 7  342 8 6  6 1 2  

LRI C  Pric ing 3 9 2  3 8 6  9 6  5 0 4  

Phased - In LRI C  39 1 386  9 8  4 9 6  

E F 
2 0 0 0  

Gas O i l  

384  7 5  

3 9 1 7 9  

434  90  

438  90  

�/ Assumes p r ice es tab l ished in 1 9 8 3  and then held  const ant in r e a l  terms 
throughout the forecast per iod . West Group tot a l  pub l ic and p r ivate per 
BPA ' s  Energy S imu l at ion Mode l .  

b .  E f fects on Need for Ne� Generat ion 

Over t ime , increases in the p r ice for e l ectricity  and the 
corresponding decreas e in the growth of  demand for e lect r icity w i l l  l imit  the 
regional  need for new generat ion resources . E s t imat es of the tota l  demand for 
generat ion that wou ld  res u l t  by the years 1 9 9 0  and 2 0 0 0  from each of  the 
revenue a lternat ives for 1 9 8 2  are pres ented in Tab l e  V - 6 . As indicated in 
Tab le  V - 6 , the propos ed a l ternat ive would  require about 1246  fewer megawatt s  
of  p l ant capac ity i n  1 9 9 0  and approximat e ly 2 6 5 4  fewer i n  2000  than wou ld the 
no act ion a l t e rnat ive . Corresponding figures for the d i f f erence between 
demand under the LRI C  and that under  the no act ion a lternative wou ld  be  
approximate ly 4495  and 8 0 9 3  megawatts , respect ive l y . There is l itt l e  
dif ference i n  e l ectricity demand i n  1 9 9 0  between LRI C  and phas ed - in LRI C ; in 
2000  there is more of a d i f ference ( 1  t r i l l ion Btu ' s and 8 t r i l l ion Btu ' s ,  
respect ive ly) . There appears to be more switching to gas and o i l  under 
phas e d - in LRI C  than occurs under LRI C . This cou ld be  due to the longer l e ad 
t ime of  phased - in LRI C , a l lowing for more p l anning t ime for fue l swit ch ing . 

40 



Line Revenue 
No . A l t e rnat ive 

1 .  No Act ion 

2 .  Proposed 

3 .  LRI C  

4 .  Phased - I n  LRIC  

TABLE V-6  
E ST I�ATED EFFECT OF  REVE�UE ALTERNAT IVE S 
ON THE t\EED FOR GE;-";ERATIO� CAPAC ITY !!.! 

A B 
Year 1 9 9 0  Year 2000 
Requi red Required 
Capac i  ty Capacity 

(HW )  ( HW )  

24 , 2 03  33 , 444 

22 , 9 5 7  30 , 7 9 0  

1 9 , 7 0 8  25 , 3 5 1  

1 9 , 68 1  24 , 9 1 8  

!!.! Namep late  capacity requ ired to  s erve e s t imated load ( s ee Tab l e  V - 4 ) , 
as s um ing a 7 0  percent p l ant factor , a 5 percent t r ansm iss ion los s 
factor , and a 100  percent load factor . 

For purposes  o f  ana lyz ing the environmenta l  
cons equences , the addit iona l capac ity requi red under the no act ion and 
p roposed a l ternat ives , over and above that requ ired for the LRIC  
a l t ernat ive , is  assumed to be met  by a comb inat ion of  coal  and nuc l ear 
p l ant s . However , increases in the regiona l demand for add it ional 
e l ect r ic ity as a res u l t  of  lower e l ect r ic ity rates m ight increase the us e o f  
renewab l e  res ources f o r  generat ion . A l l  e ls e  equa l ,  the greater the 
r educt ion in the rate of load growth , the les s er the need for a l l  resources 
inc lud ing renewab l es . �! 

c .  E f fects on Consumers 

( 1 )  E ffects on Ret a i l  Rates 

Pre ference Cus tomers 

It is  impos s ib l e  for BPA to  predict the exact 
impact of its revenue increas e at the who l e s a l e  l ev e l  on the ret a i l  rates o f  
i t s  ut i l ity cus tomers . The individu a l  ef fects depend on a number o f  factors 
including : ( 1 )  the amount o f  the ut i l ity ! s power obtained from BPA , ( 2 )  the 
ut i l ity ! s tot a l  operat ing cos ts , and ( 3 )  the ut i l ity ! s individua l rate 
des ign . One ut i l ity may choose to  s imp ly  increase its  reta i l  rates acro s s  
t h e  b o a r d  regard l e s s  o f  cus tomer c las s , whi l e  others may target the greater 
share o f  a rate increase toward a part icu l ar c l asE of cus tomer . St i l l  other 
ut i l i t i e s  may choos e  to  increase and a lter  the ir  current rate des igns in an 
attempt to achieve greater e f f i c iency . 

Regardl e s s  o f  spec i f ic ut i l ity dec is ions , a BPA 
who les a l e  rate increase w i l l  res u l t  in an increase in the operat ing costs  o f  
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the ut i l it ies purchas ing from B PA . To i l lustrate this  impact , the cost o f  
BPA power a s  a percentage o f  the pre ference ut i l it ies ' ( mun i c ip a l it ies , 
Pub l ic Ut i l ity  D i s t r icts ( PUD ' s ) , and cooperat ives ) total  costs under  the 
1 9 8 2  p roposed revenue a lternat ive is presented in F igure V- I .  PUD ' s wou ld  
experience the  greatest  range in the  percent o f  tot a l  cos ts for  purchas e of  
BPA power under this  increas e ( 14 percent to 9 8  percent ) ,  fo l lowed by 
mun icipa l ut i l it ies ( 22 percent to  90 percent ) , and cooperat ives (45  percent 
to  8 1  percent ) .  On the average , 64 percent , 72 percent and 63 percent o f  
the tot a l  expenditures for  mun i c ip a l  ut i l it ies , PUD ' s ,  and cooperat ives , 
respect ive ly , would  be a s s ociated with the purchase  o f  BPA power under the 
proposed revenue a lternat ive . 

The increas e in ut i l ity purchas e power costs  as a 
percentage o f  t o t a l  cos t s  becomes magni fied when thes e cos ts  r e f l ect the 
e ffect s  of the LRI C  b as ed revenue a l ternat ives . A l though not indicated in 
F i gure V - I ,  the uncon s t r a ined LRI C  a l ternat ive , if fu l ly imp lemented in 
1 9 8 2 , wou ld increase power costs  on an average of 3 5 8  percent for mun i c ip a l  
ut i l it ies , 3 8 3  percent f o r  PUD ' s ,  and 3 1 5  percent f o r  cooperat ive 
ut i l it ies . Respect ive increases under the modi fied LRI C  a l t ernat ive , 
as s uming FY 1 9 8 3  as the init i a l  year o f  imp lementat ion , wou ld  b e  
123  percent , 134  percent , and 1 1 3  percent . 
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I nves t o r - Owned Ut i l it ies 

I n  as s e s s ing the impact of a B PA revenue l eve l 
increas e on the ret a i l  rates of  investor-owned ut i l it ies , two d i f ferent 
factors must be cons idered : the e f fects on the res ident i a l  and sma l l  farm 
exchange and the e f fects on the new resources poo l . Under the provis ions o f  
the Regiona l Act , from Ju ly  1 ,  1 9 8 2  t o  June 30 , 1 9 8 3 , BPA is  t o  s e rve 
70 percent of the res ident i a l  and sma l l  farm loads of exchanging ut i l it ies 
at the rate charged B PA ' s  preference cus tomers . Any cost bene fits  res u l t ing 
from the exchange are to be pas s ed through to the ut i l it ies ' res ident i a l  and 
sma l l  farm cus tomers . The exchange provis ion o f  the Reg ion a l  Act gener a l ly  
caused a decrease in the  r e t a i l  rates  to the partic ipat ing I OU ' s res ident i a l  
and sma l l  farm cus t omers i n  1 9 8 1 .  BPA ant ic ipates that the ef fects o f  
imp lement ing the p ropos ed revenue leve l increas e o n  the ret a i l  rates charged 
to  the I OU ' s res ident i a l  and sma l l  farm cus tomers wou ld be s im i l a r  to  the 
effects on BPA ' s  pre ference cus tomers as des cr ibed above . I f  B PA were t o  
imp l ement the LRIC revenue a l ternat ive and BPA ' s cons equent r a t e  exceeds the 
average system cos t  of an exchanging ut i l ity the "Deemer provis ion" of the 
exchange contract wou ld  take ef fect . Under this provis ion the exchange 
wou ld  cont inue to  be in e f fect , but BPA wou ld  compens ate the ut i l ity for 
costs above the ut i l ity ' s average system cos t . Thus the net e f fect wou l d  be 
a ret a i l  rate for res ident i a l  and sma l l  farm consumers o f  an exchang ing 
ut i l ity no higher than the rate that wou ld  have been det ermined b as ed on the 
ut i l ity ' s  cos t s . An account wou ld  be kept o f  the amounts o f  compens at ion 
provided to  an exchanging ut i l ity whose  aver age system cost f e l l b e l ow the 
pr iority firm rat e . At s uch t imes as the ut i l ity ' s average system cost ros e 
above the pr iority f i rm rat e , BPA wou ld pay on ly the prior ity f irm r at e  for 
exchange resources p rovided by the ut i l ity unt i l  such t ime as  return of the 
amount s provided to  the ut i l ity through the deemer provis ion had been 
returned to  BPA . 

Under the provis ions o f  the Regional  Act r e l at ing 
to the new resources poo l ,  BPA is to meet on request any IOU f i rm load 
def icits that exis ted p r ior to  December 5 ,  1 9 80 , and any IOU l o ad growth 
occurr ing after D ecember 5 ,  1 9 8 0 , at the cos t  of BPA ' s new ly acquired 
resources . The charges for provid ing this s ervice wou ld increas e 
approximat e l y  3 7  percent under the proposed a l t ernat ive . This increas e 
wou ld  not be expected to  have a s ub s t ant i a l  impact on the ret a i l rates o f  
the I OU ' s becaus e the s erv ice under this provis ion i s  s o  sma l l  r e l at ive t o  
the other IOU cos t s . Whereas the tot a l  I OU load is forecas t to  b e  
7 0 3 1 average megawatts i n  F Y  1 9 8 3 , forecast I OU purchases under t h e  new 
resources rate are only  4 9 2  average megawatts . 

Pacific  S outhwest Ut i l it ies 

The issue  of impacts o f  BPA revenue l evel  
increases on the ret a i l rates o f  Pacific Southwest Ut i l it ies , was addres s ed 
in the F inal  Environment a l  I mpact S tatement , 1 9 79  Who les a le Rat e Increas e ,  
V (A ) ( 2 )  and V I ( C ) ( 4 ) .  The impact o f  the p ropo s ed o r  LRI C  revenue leve l s  on 
the ret a i l  rates in C a l i fornia again is expect ed to  be l imited t o  
soc ioeconomic effects . For examp l e , higher p r i ced nonf irm energy s o l d  t o  
C a l i fornia ut i l it ies potent i a l ly  cou l d  reduce the quant ity o f  e l ectricity 

44 



demanded by al l c l a s s es o f  customers in C a l i fornia and a ffect emp loyment 
l eve l s  nomina l ly in the manufactur ing and sma l l  bus ines s s ectors . 
C a l i forn i a  ut i l it ies that ut i l ize nonf i rm e l ec t r i c ity from BPA general ly 
reduce output from their mos t  expens ive generat ing units  (usua l ly o i l - f ired 
p l ants )  l e ading to lower costs of energy to C a l i fornia consumers and a local  
reduct ion in atmospheric  emiss ions . �I The propos ed change in BPA ' s 
nonf irm r ate  is not expected to  s igni f i c ant ly a lter  the us e o f  non f i rm 
energy by ut i l it ies in the Southwes t . The average rate for nonf i rm s a l es 
wou ld  be 9 . 5 m i l l s  per k i l owatthour under the exi s t ing rate and 1 1 . 9  m i l l s  
per k i l owatthour under  the propos ed NF - 2  rate ( an increas e o f  2 5  percent ) . 

( 2 )  E f fects on Low - income Consumers 

Historical  trends and consumer demand e l as t ic it ies 
( ab i l ity t o  change demand in repons e to a change in price)  are important 
indicators o f  the e f fects o f  increases in the p r ice o f  e lectr i c i ty on the 
poo r . As shown in Tab les VI I -5 and VI I - 6 ,  the d i s t r ibut ion of h istoric  
energy cos ts  has  had  a d isproport ionate impact on l ow- income res ident i a l  
hous eholds . High- income consumers , by and large , have been ab l e  to  s low the 
rate of growth in the ir  home energy expenditures compared to the poor . 
S igni f icant increas es in BPA ' s e l ectricity pr ices s ince 1 9 7 9 , have very 
l ikely  had the i r  mos t  s er ious soc ioeconom ic e ffects on l ow - income consumers 
( s ee Chapter  VI I ( D ) ( 4 ) ) .  

In  l ight o f  the historic  evidence on the impacts 
of increas ing energy pr ices and the cons equences o f  d i f ferences in consumer 
demand e l a s t icity , it  wou ld appear that the effects of the no action revenue 
a lternat ive wou ld  be of greater immediate bene f it to the poor as compared to  
other e lectric  consumers . At the ret a i l  l eve l , the increase in e l ectricity 
pr ices under the no act ion a l ternat ive wou l d  es s ent ia l l y r e f l ect the ef fects 
of inf l at ion on tho s e  port ions o f  ut i l ity costs  not as s o c i ated with 
purchas ing power from BPA . 

The p roposed revenue a l ternat ive , in contras t , 
wou ld  increase the amount and proportion o f  income paid for e l ectricity by 
l ow - income hous eho lds . Whi le  more may be paid in abso lute terms by 
h igh - income hous eho lds , the increas e in the proport ion o f  tot a l  income paid 
wou l d  be l e s s  than for l ow- income consumers . A lthough the magn itude o f  the 
proposed a lternative wou ld  be expected to  caus e low- income hous eho lds  to 
cons erve e lect r i c ity , the l imited f inanci a l  resources ava i l ab le to  the poor 
inh ibit  the ir  ab i l ity to  e ffect ive ly  pursue many cons ervat ion measures . 
Furthermore , as previous ly s t ated , the uses to  which the poor put 
e lectricity invo lve pr imary needs ( cooking , l ight ing , refr igerat ion ) rather 
than luxury us es  ( air  condit ioning , decorat ive l ight ing , etc . ) and 
reduct ions in us e may require ser ious changes in comfort and l i festy l e . 

The LRIC  a l ternat ive ( and a ls o  the phased- in LRI C )  
wou l d  have a much more s evere impact o n  l ow - income hous eho lds than either 
the no act ion or  proposed a lternatives . As  demonst r ated in the previous 
s ect ion , the LRI C  a l t ernat ive wou l d  increas e the cost of power purchased by 
municipa l it ies , PUD ' s and cooperat ives , by an average of 35 8 ,  3 8 3 , and 
3 15 percent , respect ive ly . G iven cost increases of this magn itude , 
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low - income persons in the region wou ld experience disproport ionate increas es 
in the portions of the i r  incomes requi red for the purchas e of e l ect r i c ity 
re l at ive to the port ion spent by higher income persons . Un l e s s  adequate 
measures for mit igat ing the burden were deve loped , l ow - income consumers 
wou ld be requ ired to  dras t ica l ly alter  the i r  l i festy les in o rder to  l ive 
within the i r  income cons t raint s . �!o reover ,  whi l e the impacts of the LRI C  
a l t ernat ive wou ld  be mos t  s evere o n  the low- income , it a l s o  wou ld  exacerbate 
the prob l ems for the near -poor and those  on moderate incomes . Thes e 
consumers ' s t rugg l es to  protect the ir  budgets from the pressures o f  
inf l at ion and impos it ion o f  LRI C  based rates wou ld  further erode their 
purchas ing power . 

The propos ed a lt ernat ive and especia l ly the LRI C  
al ternat ive ( and phased - in LRI C ) cou ld  pose espec i a l ly s er ious prob l ems for  
the  low- income e lder l y ,  who number approximat e ly 148 , 0 00  in  the  region . I n  
the mid - 1 9 7 0 ' s a l one , the impact o f  energy p r ice inf l at ion increased the 
port ion of the e l d e r ly poor ' s budget spent on fue l and ut i l i t i es by an 
average of near l y  10 percent in the Pac i f i c  No rthwest  (Federal  Energy 
Admin i s t ration , 1 9 7 5 , p .  2 . 44 ) . Compounding the prob lem for the low - income 
e ld e r ly is  the fact that many are on fixed incomes that w i l l  not al low for 
s igni f icant f l ex ib i l ity to reduce the i r  energy us e or shift  home budget - item 
expend itures . 

I nd i rect socioeconomic  cons equences o f  the 
respective 1 9 8 2  revenue level a l ternat ives wou ld depend on a number o f  
under lying variab l es . Together with income leve l , the s e  variab les can exert 
pressure on the l ow - income consumer ' s ab i l ity to react to  increas es in 
e l ect r i c ity p rices . Among them are : homeowner/ renter s t atus , locat ion o f  
res i·ience , m i x  o f  energy sources ut i l ized , ret a i l  rate s t ructure and fam i ly 
s ize . For examp l e , on the average apartment dwe l lers comp r i s e  a much l a rger 
percentage o f  the poor than of the nonpoor ( 3 3  percent to 8 percent ) ,  but in 
many cas es l ack the incent ive t o  conserve becaus e ut i l ity cos t s  are inc luded 
in rent and individu a l ly  cont ro l l ed thermos tats are not a lways 
avai l ab l e  ( G r i er , 1 9 7 7 ,  p .  1 7 ) .  In  addit ion , opportunit ies for cap i t a l  
intens ive cons ervat ion measures a r e  s imp ly  not a s  ava i l ab l e  to  the renter a s  
they a r e  to  the homeowner . 

d .  E f fects on Bus ines s and I ndust ry 

A s s e s s ing the effects o f  an e l ect r i c ity  p r ice increase 
on the operat ions o f  bus iness and indus t ry is very comp lex and , becau s e  o f  
the d iverse characte r i s t ics o f  indus t r ies , is  neces s a r i ly specu l at ive . 
Gener a l l y ,  e l ect r i c ity  is a minor input to  product ion in comp a r ison to  
factors  s uch as the cos t s  o f  l abo r , mat er i als , product ion process  equipment , 
and t r ansportat ion . Thus , an increas e in e l ectr icity p rice gener a l ly  is not 
a det ermining factor as to  the economic v i ab i l ity of bus ines s and indus t ry . 
Except ions to  this gener a l izat ion may occur for indu s t r ies where e l ec t r i c ity  
is a maj o r  input in p roduct ion o r  for  tho s e  bus ines s es that are at o r  near 
the margin and can not pas s the increas ed cos t s  on t o  their customers 
without becoming noncomp et i t ive . 
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Researchers have found that indus tr ies for which 
e lectr icity is  a maj o r  factor in p roduct ion inc lude : pr imary met a l s  
( a lum inum , other non - ferrous met a l s , and i ron and s t ee l ) , min ing , chemic a l s , 
and pu lp and paper . Not surp r i s ing l y ,  these indus tr ies  a l so  are  found t o  be  
most  respons ive to  changes in  the price  o f  e le c t r i c ity . 

In  the Pac i f i c  �orthwes t ,  s ome o f  the maj or indus t r ies 
in thes e categor ies  comp r i s e  BPA ' s d i rect - s e rvice  indus t r i a l  customers 
( D S I ) .  Under the prov is ions o f  the Regional  Act , the D S I ' s are a s s umed to  
b e  s erved pr imar i ly by resources from the exchange poo l and are t o  pay a 
r ate s u f f i c i ent to recover the cos t o f  exchange resources used to  s erve 
them . This prov is ion res u l t ed in a sub s t ant i a l  rat e  increase to  the D S I ' s  
in 1 9 8 1  ( es t imated at between 1 6 6  and 240 pe rcent ) . B PA ' s 1 9 82 proposed 
revenue l eve l increas e t o  the indu s t r i a l  customers is  not as l arge 
( 2 7 . 2  percent ) as the percent age increas e in 1 9 8 1 ,  or the 1 9 8 2  proposed  
increas e to  the  preference customers and to  the I OU ' s ( 5 9 . 4  pe rcent ) for 
s ervice to  the i r  res ident i a l  and sma l l  farm cus tomers . �hi le the costs  o f  
the exchange resources are higher than the cost o f  resources a s s i gned t o  
p r ior ity f i rm customers , the re l at ive increase i s  a t  a s lowe r rate than the 
cost increas es in the Federa l  base  system resources . 

Indicat ions are that the previous and current ly 
p ropo s ed BPA e lect ric ity p r ice inc reases may have caus ed ind ividu a l  
operat ions among t h e  D S I ' s to  approach p a r i t y  w ith other product ion 
regions . Thus , in t imes of economic downturn , the most ine f f i c ient P ac i f i c  
Northwes t  p l ant s may experience s lowdowns i n  operat ions o r  temporary 
shutdowns . I n  the cas es o f  the least  e f f i c i ent p l ants , over t ime the 
individu a l  companies may face decis ions to improve the p l ant e f f i c iency or 
pos s ib ly shut down operat ions ent ire ly . The e f fect o f  B PA ' s 1 9 82 revenue 
l evel  increas e to the D S I ' s may hasten the t ime for these decis ions . This 
cou l d  be  interpreted as  a pos i t ive effect if the indust ries improve 
e f ficiency , increas ing output for each increment o f  energy consumed . 
However , for tho s e  p l ants that cease operat ions ent i r e l y , there wou ld  be a 
negat ive economic e f fect on emp l oyment and region a l  income that cou ld  be 
s evere for individual  commun it ies , depending on thei r  dependence on the 
p art icular industry that dis cont inues operat ions . 

B PA has not conducted a spec i f ic ana lys is to  es t imate 
the ef fects of LR I C  o r  phas e d - in LR I C  pric ing on the D S I ' s .  However , it  can 
be logic a l l y  conc luded that an increas e in e lect r ic ity pr ice o f  that 
magnitude ( approximat e l y  133 percent ) for indus t r ies that are at parity with 
the i r  compet itors cou l d  not be  pas s ed on in increased product price ( subj ect 
t o  market demand cond i t ions ) and therefore cou ld  cause subs t ant i a l  p l ant 
c losures and resu l t ing unemp l oyment and reduced regiona l income . 

e .  E ffects on I r r igated Agr iculture 

An increas e in the price of  e lect r i c ity woul d  be 
expected to  a f fect Pac i f ic Northwes t  i r r igated agr i cu l ture . There cou l d  
be : ( 1 )  changes in exist ing and future i r r igated acreage ; ( 2 )  ef fects on 
the average agr icu ltural  income ; ( 3 )  changes in crop patterns ; and 
( 4 )  pot ent i a l  region a l  socioeconomic rami f i c at ions . 
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( 1 )  Changes in Exist ing and Future Expected I r r igat ed 
Acreage 

Tab le  Y - 7  shows the 1 9 9 0  and 2000  s p r ink ler  
irr igated acreage and power requi rement s e f fects on  l and which existed in  
1 9 8 2 . A l ater t ab l e  shows the ef fects on  l and which may be deve loped in the 
future for irr igat ion . Under the no act ion a l ternat ive , irr igat ed acreage 
is expected to  decrease by less  than 1 percent , from 4 , 05 7 , 3 8 1  to 4 , 0 34 , 2 6 2  
acres , between 1 9 9 0  and 2 0 0 0 . Over the s ame per iod , irr igat ion power 
requirements are proj ected to decreas e by approx imately  10 percent , 
from 4 0 6 7  to 3 6 7 1  GWh/year . Thes e  adj us tments are the resu lt  o f  irr igators ' 
long run respons es to  prior  e l ect ric ity rate increas es by imp roving their  
management and techno logy , and reduc ing the ir  acreage to  minimize the ir  
cos ts . 

Line 
No . 

1 .  

2 .  

3 .  

TABLE Y - 7  
ESTIMATED EXI STING SPRINKLER IRRI GATI ON RELATED POWER DEMAND , 

POWER USE , AND ACREAGE I MPACTS 

A B C D 
Year 1 9 9 0  

Avo ided Net 
Revenue Leve l I rr igated Power D ivers ion Requ irement 
A l t ernat ive Acreage Reguirements Los s es a/  Reduct ion 

(GWh/Yr ) (GWh/Yr ) ( GWh/Y r )  

No Act ion 4 , 05 7 , 38 1  4 0 6 7  

Proposed 4 , 05 7 , 38 1  4035 32  64  

LRIC  Q/  3 , 6 7 6 , 48 1  3 2 25 842  1 684 

Year 2 0 0 0  

4 .  N o  Act ion 4 , 034 , 26 2  �/ 3 6 7 1  �/ 

5 .  Proposed 4 , 0 1 1 , 143  3243  428  85 6 

6 .  LRI C  3 , 295 , 5 8 0  2 3 8 3  1 2 8 8  25 7 6  

�/ D ivers ion los s es are foregone hydro e l ectric  p roduct ion a s  a res u l t  o f  
irr igat ion water withdrawn from s treamf lows ; as sumes a 1 : 1  r at io between 
irr igat ion power us e and avo ided divers ion los s es . 

Q/ Assumes LRI C  power cost equal  to  5 7 . 2  m i l ls / kWh ; a lso  assumes l inear 
adj us tment process from short to  long run . 

�/  Assumes a reduct ion o f  acreage and power requirement s equiva l ent to  
5 0  percent o f  the reduct ion expected to occur under the p roposed 
a l ternative . This as sumpt ion account s for irr igators response  to  B PA ' s 
past rate increases . 
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Under the proposed a l t e rnat ive , irr igated acreage 
in 1 9 9 0  is expected to remain the same as under the no act ion a l t e rnat ive and 
power requ irement s are exp ect ed to decrea s e  by an add it iona l 32 GWh/year over 
that under  the no act ion a l t e rnat ive . When avo ided divers ion los s es res u l t ing 
from w at e r  remaining in the s t ream that �ou ld have been �ithdra�n for 
i rr igat ion are added , net po�er r equi rements are expected to  decreas e by an 
add it ional 32 GWh/year for a total  of 64  GWh/year . By the year 2000 , the 
p ropos ed a lt e rnat ive �ou ld  reduce irrigated ac reage from that expected under 
the no act ion a l ternat ive by l e s s  than 1 percent to 4 , 0 1 1 , 143 acres . 
I rr igat ion power requ i r ements �ou ld  dec l ine to 3243  GWh/ year , for an 
approximate 1 2  p ercent reduct ion from that expected in the year 2000  under the 
no act ion a l t e rnat ive . 

The LRIC  a l t e rnat ive �ou ld  produce the most 
s igni f icant r eductions in acreage and po�er us age . By the year 20 00 , acreage 
cou ld  be  lS p ercent or  7 3 9 , 0 0 0  acres be low that expected � ith the no act ion 
a l t ernat ive . The resu l t ing power requi rements �ou ld be 35 percent lower under 
the LR IC  a l t e rnat ive for a total  o f  2 3 S 3  GWh/year in 2000 . The net 
requirements reduct ion under the LR I C  a l t e rnat ive , inc lud ing avo ided d ivers ion 
l o s s es , i s  proj ected t o  be  25 76  GWh/year by the year 2000 . Aga in , this  
d i f ference in power requ i r ement s is  a funct ion o f  reduced acreage , the  
imp l ement ation o f  a lt e rnat ive i rrigat ion management and techno logy , and 
avoided d ivers ion los s es . The phased - in LR IC  a lt e rnat ive was not ana lyzed 
s eparately as to its  e f fects on irr igated agr icultur e . I t  cou ld  be  assumed 
that the e f fects wou ld c lose ly fo l low the e f fects of fu l l  LRIC . 

The est imated l ong run impacts o f  e l ect r ic ity p r i c e  
o n  the deve lopment o f  new i r r igated acreage in t h e  North�est  are out l ined in 
Tab l e  V - S . I t  shou ld  be  not ed that f rom the farmer ' s perspect ive , the f inal 
determ inat ion as to  the economic  feas ib i l ity o f  d evelop ing new irr igated l ands 
is not s o l e ly a funct ion of e l ectr icity p r i c e . Cap i t a l  and l and subs idies , 
t ax incent ives , crop s upport pr ices , ava i l ab l e  t e chno logy , other input cos t s , 
and exist ing and proj ected market demand , are other factors that inf luence the 
decis ion to d eve lop a g iven t ract of l and . 

As indicated in Tab le  V - S , deve lopment o f  new 
i r r igated acreage wou l d  not be  expected to  d i f fer  measurab ly under the no 
act ion and proposed a l ternat ives . Imp l ement ing the LRIC  a lternative , however , 
could  r e s u l t  in approximat e l y  4 0 0 , 0 0 0  fewer acres be ing brought under 
i r r igated agr icu ltural  product i on .  2/ As a r e s u l t  of not deve lop ing this  
l and , power r equirements wou ld  be  reduced by about l SOO  GWh/year , inc luding 
r educed d ivers ion l os s es . 

( 2 )  Agr icu ltural  I ncome I mpacts 

Tab l e  V-9 shows proj ect ed long run changes in net 
farm income as  a resu l t  of changes in e l ect r i c ity pr ice . The t ab le  d is p l ays 
e s t imated income e f fects of the propos ed a l ternat ive and the LRI C  a lt e rnat ive 
in 2 0 0 0  by s t at e  and s ubregion . ( F igure V I I - l  shows the maj or  subregions o f  
the P a c i f i c  Northwes t . )  Reg ionwide , the p ropo s ed a lternat ive cou ld ,  i n  the 
l ong run , reduce farm incomes by an aver age of $ 3  per acre and the LRI C  
a lt ernat ive coul d  c ause  a n  average income reduct ion o f  $ 2 9  per  acre i n  2000 . 
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When the ef fects on speci f i c  s ubregions are addres s ed , most of  the long run 
changes in profitab i l ity are r e l at ively smal l ,  w i th only the M id -Co lumbia 
regions of  Washington and Oregon s howing changes o f  $ 10 o r  more per acre in 
respons e to  the p roposed revenue l eve l by the year 2 0 0 0 . 

Line Revenue 
No . A lternat . 

1 .  No Act ion 

2 .  Propo s ed 

3 .  LRI C  �/ 

TAB LE V - 8  
ESTH!ATED POWER DE�!AND , POWER USE , AND ACREAGE 

IMPACTS OF FUTURE I RRIGATI ON DEVELOPMENT IN YEAR 2000  

A B C D E 
Probab i l ity 

o f  I rr i gated Power D ivers ion Net 
Deve lol2ment Acreage Reguire . Los s es �/ Reguire . 

(GWh/ Yr ) ( G\{h/Yr ) ( GWh/Yr ) 

Mos t Likely 4 7 2 . 000  1 1 94  1505  2 6 9 9  
Les s Like ly 25 7 , 000  447  2 2 3  6 7 0  

Tot a l  7 29 , 0 0 0  1 6 4 1 1 7 2 8  3369  

�/ Mos t  Likely 4 7 2 , 000  1 19 4  1 5 0 5  2 6 9 9  
Less  Like ly  25 7 , 000  447  2 2 3  6 70 

Tot a l  7 2 9 , 0 0 0  1 6 4 1 1 7 2 8  3369  

Most  Like ly 3 1 6 , 240 8 0 0  1 0 0 8  1 8 0 8  
Les s Likely 

Tot a l  3 1 6 , 240 8 0 0  1 0 0 8  1 8 0 8  

�/ Derived from Whitt l e s ey ,  January 1 9 8 2  s tudy , Tab l e  1 8 , p .  5 0  
� /  Whitt l e s ey assumed that BPA ' s October 1 9 8 2  r a t e  p ropo s a l  wou ld  not be 

the p rimary factor in the deve lopment o f  future acreage and that 
non - e lect r i c ity pr ice factors wou l d  have the maj or impact . 

�/ I t  was assumed that the LRI C  a lt ernat ive wou l d  reduce the most l ikely  
cat egory by one -third and e l iminat e the l e s s  l ikely category . 

I n  the long run , the LRI C  bas ed p r ice increas e 
woul d  resu lt  in s ignif i c ant ly l arger farm income changes than the no act ion 
or  proposed a lternat ives . The income e f fects shown in Tab l e  V - 9  re f l ect the 
average pr ice for a l l  s p r inkler irr igated acreage in the Northwest . 
Cons equent ly , tho s e  farms with h igh pump l i ft s  in each region wou ld  
exper i ence greater income ef fect s than farms w ith  low pump l i ft s . A ls o , 
only tho s e  f arms buying e l ect r i c ity to  divert and app ly water were 
cons idered . 
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TABLE V - 9  
ESTIMATED REAL DECREASE IN  NET FARM INCOME I N  

RESPONSE T O  1 9 8 2  REVENUE LEVEL ALTERNATIVE S , 2 0 0 0  �/ 

Line 
No . S t ate/Region 

Washington 
1 .  Northern I d aho 
2 .  Upper  Co lumb i a  
3 .  Yakima 
4 .  Lower Snake 
5 .  Mid Co lumbia  
6 .  Lower Co lumb i a  
7 .  S t at e  Average 

Oregon 
8 .  Mid Co lumb i a  
9 .  W i l l amette  

1 0 . K l amath 
1 1 .  Mid Co lumb i a  ( cent ra l )  
1 2 . Cent r a l  Snake 
1 3 . C lo s ed B as in 
14 . State  Average 

I d aho 
15 . Cent ral  Snake 
1 6 . Upper Snake 
1 7 . S t ate  Average 

1 8 . Montana 

1 9 . Regional  Average 

A B 
Long Run Decrease in Income 

( $ / Acre/year ) 
Propos ed 

A lternat ive 

5 
8 
4 
5 

1 2  
3 
8 

1 1  
. 5 0 

4 
. 5 0 

1 
3 
4 

2 
- 7  
- 3  

3 

3 

LRI C  
A lternative 

22 
40 
2 1  
2 3  
4 7  
1 4  
3 6  

44 
1 3  
2 8  
1 7  
2 1  
1 8  
24  

4 3  
1 3  
2 7  

1 2  

25 

�/ Farm income e ffects are e s t imated for on ly tho s e  acres current ly under 
spr inkler  irr igat ion . No adj ustment is made for ant icipated addit ions to 
acreage under irr igat ion . The short run ( year 1 9 9 0 )  ef fects of the 
proposed a l t ernat ive are not expected to  be apprec iab ly d i f ferent from 
the long run (year 2 0 0 0 )  ef fects . I f  the no act ion a l t e rnat ive were 
maintained there wou ld  not be any expected decrease in farm income . 
Cons equent ly , the no act ion a lternat ive is not shown in this  t ab l e . The 
pr ice induced income reduct ions are given only for the year 2 0 0 0 ; the 
intermediate year 1 9 9 0  ef fects coul d  be more  s evere becaus e o f  the 
inab i l it y  to  make intermediate adj u s tments on the part of the region ' s  
"margin a l "  farms . 
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In  s um ,  the r e l a t ive income ef fects o f  the 
a l ternat ives vary by subregion , with the LR I C  a l t ernat ive having a 
sub s t ant i a l l y  greater effect than the proposed a l ternat ive . Thes e  e s t imated 
income e ffects a l l ow for changes  in crops and ut i l izat ion of newer 
techno logy . The u l t imate income e f fects w i l l vary w ith changes in actua l 
future market demand and farm cos t cond it ions . 

( 3 )  �Q�Ilj;es in Crop P a t t e rns 

No ana lys is was undertaken to det erm ine the spec i f ic 
change s in crop type and/or  c rop pat t e rns that may be  induced by higher 
e l e ct r i c ity p r ices . As ment ioned ear l ier , farmers  w i l l  respond w ith a mix o f  
changes in order to  max imize their overa l l  returns o r , i n  s ome ins t ances , t o  
m inimize the ir  l o s s es . Bene f ic i a l  techn iques that may be  imp lemented inc lude 
better  i r r igat ion m anagement , improved pump ing e f fic iency , imp roved irr igat ion 
techno l ogy , a l t ered crop patt erns , and pos s ib l e revers ion t o  dryl and farming . 
These  adj us tments to h igher e l ectric ity prices  ( as we l l  as  changes to other 
input cos t s )  have been and w i l l  cont inue to  occur over t ime as f armers react 
to  changing costs . 

( 4 )  Soc io economic Ram i f icat ions 

The u l t imate soc ioeconomic impacts of increas ed 
e l ect r i c ity p r i ces on i r r igators  and the ir  respect ive communit ies  at this  t ime 
are very specu l at ive . However ,  the propo s ed a l ternat ive wou l d  be expected to 
result  in withdraw a l  of approximat e l y  23 , 000  more acres of exi s t ing irr igated 
acreage from s p r ink ler irr igat ion by 2000 than under the no act ion 
a lternat ive . Th is represents a reduct ion o f  about one -ha l f  o f  one per cent o f  
t h e  tot a l  acreage expected to have been irr igated i f  the n o  act ion a lt ernat ive 
were imp lement ed . The LR I C  a lternat ive wou ld  res u l t  in 7 7 9 , 0 00  fe\ver acres in 
s p r ink ler  i r r igat ion , o r  about 19 percent l e s s  than that expected under  the no 
act ion a lternat ive . Thes e reduct ions could  result  in s ome ind ividual  farmers 
go ing out of bus ine s s  and s ome acreage revert ing to dry l and agr icu ltur e .  
Other ac reage , espec i a l ly under the LR I C  a l t ernat ive , may be  w ithdrawn from 
p roduct ion a ltogether . The u l t imate commun ity and regiona l impacts w i l l  
depend on the locat ions o f  the most s erious ly impacted f arms . For  examp l e ,  
communities  w ith a l arge proport ion o f  margina l farms may experience a 
d i sproport ionat e s hare o f  economic impacts . 

In  cont rast to  the potent i a l  negat ive impacts  o f  an 
e l ect r ic ity p r ice increas e on i r r igated farm l ands are the pot ent i a l  pos i t ive 
impacts assoc iated w ith a reduct ion in the amount of power required for 
i r r igat ion and the as s o c i ated avo ided d ivers ion l o s s es . The reduct ions in 
exist ing irr igated acreage that wou l d  occur under the proposed  and LRI C  
a l t ernat ives coul d  resu l t  i n  proj ected power s avings o f  85 6 GWh/year and 
2 5 8 4  GWh/year , respect ive l y ,  by the year 2000 . As sum ing 5 percent 
t r ans m i s s ion los s es and a 70  percent p lant factor , by the year 2000  the 
p ropo s ed and LRI C  a lternat ives cou ld  result  in power reduct ions from i r rigated 
agricu l ture that wou ld  avo id the namep l ate generat ion equiva l ents of 147 �w 
and 444 MW o f  p l ant , respect ive ly ,  re l at ive to the no act ion a lt ernat ive . 
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With regard to the proj ected e f fects on future 
irrigat ed acreage , the propos ed a l t e rnat ive wou l d  not be expected to  reduce 
the requis it e  power requi rements  be low those ant ic ipated under the no act ion 
a l ternat ive , whi le  the LR IC  a l t ernat ive cou ld  reduce namep l at e  gener at ion 
requirements by 268  �M by the year 2 0 0 0 . The data presented in Tab les  V - 7  
and V - 8  i s  summarized i n  Tab le  V- 10  t o  pres ent aggregat e est imated pres ent and 
future acreage and power ef fects under the three 1 9 8 2  revenue l eve l 
a l t ernat ives in the year 2000 . As shown in the t ab l e , by the year 2 0 00 the 
proposed and LRI C  a l t ernat ives cou ld  result  in power requirements  for 
irr igat ion o f  49 and 326 average megawat t s  less  than requ irements  under the no 
act ion a l t ernat ive . Thes e  reduct ions repres ent namep l at e  gener at ion capac ity 
amounts o f  74  �M and 490  �, respect ive ly , assuming a 7 0  percent p l ant factor 
and a 5 percent t r ansmis s ion los s factor . Thes e s avings wou l d  res u l t  in a 
reduct ion in the need for future generat ion resources and thus wou l d  avoid the 
cos t s  necess ary to  supp ly  this generat ion . 

Line 
No . 

l .  

2 .  

3 .  

TABLE V - 1 0 
E STIMATED AGGREGATE SPRINKLER I RR I GATED ACREAGE AND POWER 

IMPACTS RESULTI�G FRO� 1 9 8 2  REVENUE LEVEL ALTERNATIVES 

A B 
Year 2000  

Revenue Leve l I r rigated Power 
A l t ernat ive Acreage Reguirements 

( aM\-J) 

No Act ion 4 , 7 6 3 , 2 6 2  8 0 4  

Proposed 4 , 740 , 143  7 5 5  

LR I C  3 , 6 1 1 , 8 20  4 7 8  

�/ 

�/ Inc ludes di rect irr igat ion e l ect r i c ity consumpt ion p lus addit ion a l  or  
avo ided d ivers ion l os s es ( a�M = GWh/ 8 . 7 6 ) . 

f .  E f fects on the Phys i c a l  Environment 

The pr imary phys ical  environmenta l  effect s of an 
increas e in BPA ' s revenue l eve l are tho s e  that are avo ided because  o f  the 
d i fference in the amount o f  generat ion required to  s erve load and tho s e  that 
res u l t  from switching to  other s ources of energy . As noted ear l ier , the 
propos ed and LRI C  revenue l eve l a l t ernat ives wou l d  result  in the need for 
s igni ficant ly l e s s  generat ion by the year 2 0 0 0  ( 26 5 4  � and 8 , 09 3  � ,  
respect ive ly)  t han wou l d  the no act ion a l ternat ive . For purposes o f  
evaluat ing pos s ib l e  environment a l  e ffects that cou l d  b e  avo ided by 
imp l ement ing either the proposed or  LR IC  a lt ernat ives , the avo ided capacity 
is  assumed to  be  a comb inat ion o f  coa l - f ired and nuc l ear faci l it ies . 
Tab l e  V - l 1  indicates that by the year 2 0 0 0 , the increase in rat es under the 
propo s ed a l t ernat ive r e l at ive to the no act ion a l t ernative wou l d  dampen 
demand fo r e lectricit y  s u f f i c ient ly  to  avo id the need for and cons equent 
e f fect s to the phys ical  environment of const ruct ing and operat ing three 
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5 00 megawatt coal  p l ants  and one 1 0 0 0  �� nuc lear p l ant . The LR I C  
alternat ive , o n  the other hand , wou ld  avo id the equiva l ent e f fects o f  eight 
5 0 0  HW coal  p l ants  and four 1 0 0 0  �� nuc lear  p l ants . I t  is as sumed that the 
phas ed - in LRI C  wou ld  have s imi lar  res u l t s . 

Line 
No . 

1 .  

2 .  

Revenue 
A l ternat ive 

Propos a l  

LR IC  

TABLE V- l l  
CHANGE IN  GE!\ERAT I O� REQCI RE�!E�TS A:\D 

EQU IVALENT FAC I LI T I E S  I N  RESPONSE TO 1 9 8 2  
REVENUE LEVEL ALTER�ATIVE S , YEAR 2000  

A 
Avo ided 

Gene rat ion 
( average r� ) 

2 , 654  

8 , 0 9 3  

B 
Equ iva lent 

Fac i l ity 9.1 

3 coal 
1 nuc lear  

8 coal  
4 nuc lear  

9.1 As sumes coa l f ired to nuc l ear faci l it ies in a ratio o f  2 : 1  
( 1  coal  = 5 0 0  Hlv ;  1 nuc lear = 1 0 0 0  �� ) . Fac i l it ie s  a l located bas ed on 
the assumpt ion t hat if remain ing capacity were over 250 �� , a coal  
fac i l ity wou ld  be  added w i th s a l e  o f  excess  capac ity and i f  remainde r 
were under 250  HW addit iona l needs wou ld  be met through purchas es . The 
d i s c repancy between the Energy S imu l at ion �!ode l and environmenta l  
ana lys is capacity factors is  a s s umed t o  b e  negl igib le and p rovided for in 
rounding to  the nearest coal fac i l ity . 

Tab le V- 1 2  summar izes the maj or annual environment a l  
e f fects t hat wou ld b e  avoided annua l ly b y  these  a l t ernat ives . These 
envi ronment al e f fects wou ld  be as soc i ated with three d i s t inct act ivit ies : 
m in ing , proces s ing , and power product ion . Thes e  act ivit ies genera l ly occur at 
d i f ferent locat ions . M ining and proces s ing are expected to  occur pr imar i ly 
outs ide the region . A l l  the act ivit ies have land us e ,  s o l id was t e , water , and 
a i r  qual ity impact s . 
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Line 
No . 

TABLE V - 12 
ENVIRON�ENTAL EFFECTS OF GENERATI ON AVO I DED 

ANNUALLY BY THE YEAR 2000  AS  A RESULT OF 1 9 8 2  REVENUE 
LEVEL ALTERNATIVE S  

�fine S it e  

A 
Propo s a l  

1 .  Land Us e ,  permanent ( acres ) Q/ 1 4 . 3  

B 
LRI C  

38 . 6  
2 .  Overburden Removed ( tons ) 1 , 40 2 , 235 . 0  5 , 605 , 9 60 . 0  
3 .  P rocess  Water Us ed ( acre/ ft ) 
4 .  S o l id Was te  ( tons ) �/ 

Air Po l lut ants ( tons ) 
5 .  Part icu l ates 
6 .  S02  
7 .  NOx 
8 .  Hydrocarbons 
9 .  CO 

1 0 . C02  
Water Pol lutants ( tons ) �/  

1 1 . D is so lved S o l ids 
1 2 . Suspended S o l ids 
1 3 . Other 

Process S ites 
14 . Land Us e ,  permanent ( acres ) Q/ 
15 . Process  Water Used ( acre/ f t )  
1 6 . S o l id Was te  ( tons ) �/ 

Air Po l lutants ( tons ) 
1 7 . Particulates  �/ 
1 8 . S02  
19 . NOx 
20 . Hydrocarbons 
2 1 .  CO 
2 2 . Water Po l lut ants ( tons ) �/ 

Generat ing S ite 
23 . Land use , permanent ( acres ) Q/ 
24 . Process  water used ( acre/ ft ) 
25 . S o l id Wast e  ( tons ) 

Air  Pol lutants ( tons ) 
26 . Particu l at es 
2 7 . S02  
28 . NOx 
29 . Hydrocarbons 
3 0 . CO 
3 1 .  Other �/ 

Wat er Pol lutants ( tons ) 
3 2 . D is s o lved S o l ids 
3 3 . Suspended S o l ids 
34 . BOD 
35 . COD 
36 . Nit rates 
3 7 . Other �/ 

2 8 . 4  86 . 8  
5 0 , 6 7 6 . 0  140 , 69 6 . 0  

2 14 . 7  5 75 . 5  
9 . 8  2 8 . 5  

1 5 . 5  42 . 6  
6 . 7  18 . 0  

1 1 . 3  29 . 6  
1 9 . 0  7 6 . 0  

1 1 , 1 7 0 . 7  44 , 455 . 2  
8 . 7  23 . 2  

1 6 7 . 9  448 . 0  

. 2  . 8  
1422 . 5  5 , 6 9 0 . 0  

3 . 0  1 2 . 0  

5 1 . 8  2 0 7 . 2  
1 9 9 . 4  7 9 7 . 6  

5 2 . 5  2 10 . 0  
. 5  2 . 2  

1 . 3  5 . 2  
5 . 0  20 . 0  

1 1 9 . 4  3 2 3 . 6  
1 , 25 5 . 5  4 , 404 . 0  

5 6 , 1 2 1 . 0  149 , 65 6 . 0  

34 1 . 4 3 , 64 1 . 6  
2 , 5 3 7 . 7  4 , 03 6 . 0  
9 , 0 1 1 . 7  3 , 7 29 . 6  

7 1 . 4  1 9 0 . 4  
2 25 . 9  602 . 4  

. 1  . 4  

2 , 6 20 . 5  6 , 9 88 . 0  
1 . 0  2 . 6  
4 . 2  1 1 . 2 

4 1 1 .  6 1 , 0 9 7 . 6  
5 . 6  15 . 2  

2 3 . 9  9 5 . 6  

Q/ This repres ents tota l  permanent disturbance and is  not on an annua l ized 
bas is . 

�/ Denotes radioact ive materials  inc luded . 
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The environment a l  e f fects that wou l d  b e  avo ided as a 
r e s u l t  o f  the lower need for e lectric  generation faci l it ies  under  the proposed 
and LRI C  a l t e rnat ives wou ld  be somewhat o f fs et by the phys i c a l  environment a l  
e f fects r e s u l t ing from induced increas es in the us e o f  a l t ernat ive energy 
sources . BPA ' s  Energy S imu l at ion �ode l as s umes that the  l ower generat ion 
requirements under  the p ropos ed and LRI C  a l t e rnat ives wi l l  be  compens ated for 
by a comb inat ion of nat u r a l  gas , o i l , and cons ervat ion in a ratio  of two 
increments of nat u r a l  gas and o i l  to one increment of cons ervat ion . I n  fact 
the mix of a l ternat ive ene rgy s ources wou ld  be  far more comp l ex and wou ld  
inc lude a var iety o f  renewab le  resources as  we l l .  The unknown nature o f  
future s ubst itut ion o f  a l ternat ive energy sources and the comp l ex i ty o f  the 
actual  mix makes quant i f icat ion of the res u l t ing env i ronmen t a l  e f fects very 
specu l at ive . Cons equent ly , for purpos es o f  this  s tatement the potent i a l  
e f fects o f  a l t ernative resources wi l l  be  brie f ly d e s c r ibed with no 
quant i f icat ion of the net  environmenta l  e f fects o f  the revenue a l ternat ives . 

Combust ion o f  o i l  and nat u r a l  gas caus e atmospher i c  
emi s s ions o f  carbon monox ide , s u l fur  oxides , n i trogen oxides , carbon dioxide , 
hydrocarbons , p art icul a t e  mat t e r , wat e r ,  and other mater i a l s . Add i t ional  
impacts inc lude increased s o l id was t e  dispos a l  and increased  impacts from 
ext r act ing , r e f in ing , p roces s ing , and t ransport ing these  fue l s . This 
increased d irect fue l us age as a res u l t  of the propos ed or  LRI C  a l ternat ives 
wou ld occur most s ign i f icant l y  in popul ated  areas where  air qua l ity prob lems 
are more common ,  s uch as S eatt l e , Everet t , Tacoma , and Vancouver in 
Washington , and Port l and and E ugene in Oregon . Of these  cit ies , a l l  but 
Everett current ly  vio l a t e  one o r  more amb ient air qua l it y  s t andards . 

The environment a l  e f fects as s o c i ated  with the m a j o r  
renewab l e  resources a r e  s ummar ized i n  Tab l e  V - 1 3 . O f  the s e , d i r ect combus t ion 
of wood for home heat ing appears to have s ubs t ant i a l  env i ronmen t a l  
cons equences . The Oregon D epartment o f  Energy f inds that "burning wood for 
home heat ing is the most  rap id ly  growing source o f  a i r  p o l lut ion in Oregon and 
the Pac i f ic Northwes t " ( Hazen , 1 9 80 ) . For examp l e , in Medford , Oregon , 
emiss ions from wood used  for home heat ing are the source  o f  two - thirds o f  the 
sma l l e r , more harm fu l smoke particu l ates . �/ 

Genera l ly ,  the inputs to  cons ervat ion invo lve : mining 
raw mater i a l ; manufactur ing const ruct ion mat e r i a l s  s uch as meta l s , g las s and 
insu l at ion ; fabricat ing the finished products ; t r ansport ing to  the po int o f  
us e ;  and ins ta l l ing . Thes e  act ivities  wou ld  r e s u l t  i n  s ome l eve l o f  a i r  and 
water p o l lutants and the risk  of accident . I ndoor air  qual it y  is a concern 
as sociated with weather izat ion of homes , and is  the s ubj ect of a s eparate 
environmen t a l  impact s tatement current ly be ing conducted by BPA . Many aspects 
of cons ervat ion act ivi t i es are  r e l at ively  l abor intens ive and wou l d  ther e fore  
have bene f i c i a l  socioeconomi c  e f fects . 
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Line 
No . 

l .  
2 .  

3 .  
4 .  

5 .  

6 .  
7 .  
8 .  

TAB LE V - 1 3  
ENVIROl\':IENTAL EFFECTS O F  �lAJOR 

REKEWABLE RESOCRCE TECHNOLOGI E S  

Techno logy 

Pas s ive S o l ar 
Act ive S o l ar 

Wind 
Wood combus t ion 

Sma l l - s ca l e  hydro 

Geotherma l 
Photovo ltaics 
B iomas s convers ion 

A 
Env i ronment al  E f fects �/ 

indoo r air  qual ity , fire  cont rol  
s t ructural  s a fety , occupat iona l hazard 
( ins t a l lat ion)  d i s pos a l  of waste 
c o l l e ctor f luid 
s t ructural  s a fety in h igh winds 
hydrocarbon , carbon monoxide , and 
part icu l ate  em i s s ions , fire  hazard 
f isheries and other aquatic resource 
e f fects 
nois e , brine , and e f f luent dispos a l  
occupat iona l hazard ( ins t a l l at ion) 
land us e ,  s o i l  dep let ion , eros ion , air 
p o l lut ion 

�/ Sources : Bossong , K . , t lHazards of  S o l ar Energy , t I The Energy 
Consumer , January 1 9 8 1 ,  U . S .  Department o f  Energy , Washington , D . C . , 
pp . 2 6 - 2 7 , Hayes , D .  t lEnvironment a l  B ene f i t s  o f  A So l ar Wor ld , "  The 
Energy Consumer , January 19 8 1 ,  US Department o f  Energy , D . C . , pp . 
2 7 - 2 8 , and U . S .  Department o f  Energy , U . S .  Department o f  State , 19 8 1 ,  
New and Renewab l e  Energy in the United St ates o f  Americ a ,  DOE / S - 0 0 0 6  
Washington , D . C . , June . 

I n  terms of  air  qua l ity , i t  is unc lear whether 
e lect r ic ity or  fos s i l - fuel  for space heat ing has the greater tot a l  l evel  o f  
po l lut ants per unit o f  heat . However , the locat ion o f  the p o l lut ion s ource 
and the ab i l ity to  regul ate  the l eve l of po l lutants are import ant factors in 
a s s es s ing the r e l at ive impact s of  each on the human envi ronment . E lect ric  
generat ing p l ant s , by  the  res t r ict ions p l aced on the i r  operat ion , des ign , 
and s it ing , would  be required to meet a i r  qua l ity s t andards and t lprevent ion 
of s igni f icant deter iorat iont l regu l at ions . I n  add it ion , they are genera l ly 
located s omewhat iso l at ed from popu l at ion centers . I n  this respect , a i r  
qua l ity impact s o f  e l ect r i c  generat ing p l ants may be less  than t h e  imp act s 
of  d i rect app l icat ion o f  foss i l  fue l s  or numerous sma l l  combust ion p l ants . 
Thes e  act ivit ies are not as amenab le  to regu l at ion and to techno log i c a l  
means of  l imit ing emi s s ions and a r e  genera l ly located i n  popul at ed areas 
w ith exis t ing air qua l ity p rob l ems ( Char les R iver As s oc . , 1 9 7 8 , pp . 1 7 5 - 1 7 9 ; 
Gordian A s s oc . , 1 9 7 2  and 1 9 7 4 ) . 

Adopt ing the propo s ed or LRIC  a l ternat ives a l s o  coul d  
have a number of  other env ironment a l  ef fects . I n  t erms o f  the agr i cu l tura l 
s ector , the p ropo s ed and LRI C  a l ternat ives wou l d  result  in 2 3 , 0 0 0  and 
1 . 1  m i l l ion fewer acres , respect ive ly , under s p r ink ler  irr igat ion in the 
year 2 0 0 0  than woul d  the proposed a l ternat ive . Depend ing on whether thes e 
acres are even ly dispersed in the region or  occur in a part icu lar area , 
there cou ld  be appreciab l e  environment a l  benef its . Thes e  environmenta l  
benefits  cou l d  resu lt  from lower l evels  o f  wat er  w ithdrawa l s , reduced 
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s i ltat ion and lower amounts o f  pest ic ides used . Thes e  e ffects cou ld  be 
s igni ficant for par t icular  aquat ic environments . 

Land which remains unirr igated or  is removed from 
irrigat ion due to high e lectricity pr ices would  in mos t  cases remain in dry 
l and agr icultural  product ion , wou ld  be used for grazing , or  wou ld  remain 
undeve loped . 

I n  terms o f  the e f fects o f  the revenue level 
alternat ives on river operat ions , B PA does not fores ee any changes in 
operat ion of the hydro system . On the average , 2 . 1  acre feet o f  wat er  per 
acre of l and are required annua l ly to irr igate acreage in the Pacific  
Northwe s t . Therefore , by the  year  2000 , approx imate ly 2 . 3  m i l l ion acre feet 
of  water wou ld  no longer be required for irr igat ion under the LRI C  
alternat ive that wou ld b e  required under the no act ion a lt ernat ive . O f  this 
tot a l , approx imately  54 percent wou ld  return to the Co lumb i a  and its  
t r ibut ar ies . There fore , by the year 200 0 , r iver f lows cou ld  be expected to 
be about 1 . 1  mi l l ion acre feet greater under the LRI C  a lternat ive than under 
the no act ion a lternat ive . This d i fference wou ld amount to les s than 
1 percent of  the average annual f low of the Co lumbi a  River as measured at 
The D a l les , Oregon . Furthermore , water withdrawals  for irr igat ion occur 
primarily  dur ing the per iods of greates t river f lows . For thes e reasons , 
the potent ial  e f fect o f  the var ious rate a l ternat ives on the operat ion o f  
the Federal  C o l umbia River Power System and the u s e  o f  the Co lumb ia R iver 
and its t r ibutaries  wou ld  not be expected to d i f fer  s igni ficant ly . 

C .  A l ternative Cumu l at ive Revenue Level  Scenar ios 

BPA is respons ib le  under NEPA to as s es s  the cumu l at ive impacts 
assoc iated with its p as t ,  present , and ant icipated future revenue level 
increas es . Th is s ect ion wi l l  focus on the e s t imated short and long run 
cons equences as s oc i ated with revenue leve l increas es  occur ring from 
December 20 , 1 9 7 9 , through tho s e  expected to occur up to June 3 0 , 1 9 8 5 . 
December 20 , 1 9 7 9 , was s e lected as the point to begin the ana lysis  becaus e 
it marks the in i t i a l  act ion in a s e r ies o f  subs t ant i a l  BPA revenue l ev e l  
increas es that have occurred or  wi l l  occur i n  a r e l at ive ly short per iod o f  
t ime . F igure V - 2  shows the r e a l  cos t  ( i . e . , the cost  o f  power adj us t ed t o  
remove d i f ferences due to  inf l at ion)  o f  p r iority firm power in 19 8 1  do l l ars  
from 1 9 3 7  to 1 9 8 1  as we l l  as the est imated real  cos t  through 1 9 8 5 . As  is 
evident from this f igure , the real cos t of  power , measured agains t the Gross 
Nat iona l Product I ndex , decl ined fairly  s te ad i ly from 1 9 3 7  to 1 9 7 9  and then 
began a rather rap id increas e .  Cons equent ly , the December 1 9 7 9  through 
June 1 9 8 5  per iod has been chos en as a per iod for which the impact of changes 
in e lect r icity cost and consumpt ion behavior in the Pacific  Northwest shou ld  
be as s es s ed . I t  a ls o  s hou ld  be not ed that the real  cos t o f  power in 1 9 8 5  is  
proj ected to be es s ent i a l ly the s ame as what it was  in 1 9 3 7  ( 1 7 . 7 5 versus 
1 6 . 75 mi l ls per k i l owatthour , respective ly ) . 
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1 .  Descript ion of Cumu lative Revenue Leve l A l t e rnat ives 

The expected cumu lat ive short and long run cons equences of BPA 
revenue leve l s  for the 1 9 7 9  to  1 9 8 5  period are examined under four bas ic 
a l t e rnat ives : ( 1 )  no act ion , ( 2 )  a proposed a l ternat ive which incorporates 
BPA ' s past revenue leve l increas es and those  proj ected to  occur prior to  
Ju ly 1 1 9 85 , and ( 3 )  an LR IC  bas ed revenue leve l as i f  it  had been imp lement ed 
in 1 9 7 9 , the phas ed - in LRIC  a l ternat ive . 

a .  No Act ion A l t ernative 

The no act ion a lternat ive as s umes that BPA " froze" the 
rates that were in ef fect p r ior t o  December 2 0 , 1 9 7 9  ( rates imp l emented 
December 20 , 1 9 7 4 ) . The s e  rates , approximat e ly 3 . 5  mi l ls per k i l owatthour for 
prior ity firm cus t omers , wou ld  then determine the res u l t ant revenue l ev e l s  in 
the period 1 9 7 9  to  1 9 85 and proj ected to 2 0 0 0 . Thus , w ith the rates remaining 
cons tant , revenue l ev e l s  wou ld  increase on ly as load increased . The intent o f  
t h i s  approach is to  estab l ish what would have happened had BPA t aken no 
revenue increas e act ions during or s ubs equent to  1 9 7 9 . This es t ab l ishes a 
base  cas e from which the cumu l at ive cons equences o f  the pas t , proposed , and 
LR I C  based revenue l evel  increas es can be eva luated and used to proj ect 1 9 9 0  
and 2 0 0 0  regiona l demand . 

b .  Propo s ed A lternat ive 

The proposed a l ternative incorporates B PA ' s  actua l 
revenue l ev e l  increases s ince 1 9 7 9 , the 1 9 82 propo s ed revenue l evel  increas e ,  
and ant icipated revenue l eve l increases through June 3 0 , 1 9 85 . The rate a s  o f  
June 3 0 , 1 9 8 5 , i s  then he ld  const ant to  proj ect revenue leve ls  to  the 
year 2 0 0 0 . This a lternative is des igned t o  i s o late  the cons equences of BPA ' s 
revenue l ev e l  increas es from 1 9 7 9  to  June 3 0 , 1 9 85 , only . Thus , the short and 
l ong run cons equences of thes e cumu l at ive revenue leve l increases can be 
ident i f ied and load impacts can be proj ected for 1 9 9 0  and 2 0 0 0 . 

c .  LRI C  A lternat ive 

This  a lternat ive as s umes that BPA init i ated uncons t r a ined 
margina l cos t  p r i c ing in 1 9 7 9  and then h e l d  the res u ltant rate cons tant to  the 
year 2 0 0 0 . The LRI C  u s ed in this ana lys is  is based on BPA ' s 1 9 8 2  LRI C  
ana lys is and res u ltant revenue leve l converted to  1 9 7 9  nominal do l l ars . The 
1 9 8 2  LR I C  ana lys is  is used rather than the 1 9 7 9  s tudy becaus e the more recent 
est imat es of costs  are cons idered to  more accurat e ly r e f l ect BPA ' s  proj ected 
future costs . 

d .  Pha s ed - I n  LRI C  A lternat ive 

The phased- in LRIC  a l t ernat ive phases  in the margin a l  
cost  p r i c ing formu l a  over a period o f  5 years as  d i s cus s ed ear l ier . 

2 .  Revenue Comparison o f  the A lternat ives 

Tab l e  V - 14 summarizes the comparison o f  the revenue impacts o f  
the a l t ernat ives . Under the n o  act ion a l t ernat ive the revenue shortage wou l d  
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inc rease throughout the per iod o f  ana lys is to the year 2 0 0 0 . This assumes 
that the r ate  is he ld  const ant from December 20 , 1 9 7 9 , onward . Thus , the no 
act ion a l t e rnat ive wou ld  s igni f icant ly underco l l ect revenues that are 
necess ary to  cover BPA t s financ i a l  ob l igat ions for a l l  the subsequent years . 
Th is wou ld  have s er ious equity imp l icat ions s ince at s ome future t ime 
rat epayers wou ld  be required to cover the costs of  s ervice prov ided to  today t s  
ratepayers becaus e today t s ratepayers wou ld  not be cover ing the cos t  of  their 
s e rv ice . The no act ion cumu l at ive alternat ive , therefore , wou l d  repeatedly  
v i o l ate  BPA t s s t atutory requirement to co l l ect revenues s u f f i cient to  meet 
present costs , wou ld increas ingly  endanger BPA t s financia l  s o l vency , and wou ld  
require deve lopment o f  a mechanism to recover this  increas ing s hort f a l l  from 
future ratepayers . 

The propos ed a lt ernat ive is expected to  prov ide suffic ient 
revenues to cover BPA t s cumu l at ive repayment requirement s dur ing the 19 7 9 - 1 9 8 5  
per iod and wou ld not pres ent t h e  prob lem of  under or  overco l l ect ing revenues 
dur ing the period . Thus , a l l  f inanci a l  obl igat ions wou ld be s at is f ied by 
consumers and they wou ld  bear the cos t of providing their s ervice . 7 /  Th is 
a l t ernative is cons i s t ent with BPA t s st atutory requirement to  be 

-

s e l f - f inanc ing wh i l e  s imu lt aneous ly s ett ing rates as low as pos s ib l e . 

TABLE V - 14 
CmlULATI VE REVEt\UE LEVEL CmlPARI SON 

1 9 7 9 - 1 9 8 5  REVENUE ALTERNATIVES 

A B C D 

Line 
No . 

No Phas ed - I n  
Criteria  

1 .  Meets BPA 
s tatutory requirement 

2 .  Meets required 
f inan c i a l  ob l igat ions 

3 .  Maintains equity 
between present & 
future ratepayers �/ 

Act ion 

No 

No 

No 

P roposed LRI C  

Yes No 

Yes Yes 

Yes No 

�/ Assumes that equity requires that present rat epayers s hou ld  p ay a l l  
costs  dur ing per iod o f  s ervice . 

LRI C  

No 

Yes 

No 

I f  BPA had estab l ished unconstrained LRI C  bas ed rates in 1 9 7 9 , 
it  wou ld  have col lected revenues substant i a l ly in excess o f  its  cos t s  in  that 
and each subs equent year . This would violate  BPA t s congress ional d irect ive to 
promote widespread e l ectricity  us age at the lowes t  pos s ib l e  cos t . I t  a lso 
wou l d  charge current ratepayers  at a rate subs t ant i a l ly h igher  than the actual  
cos t of  prov iding s ervice to them . This s ituat ion wou ld  require  B PA to 
deve lop a mechanism  to  redi s t r ibute thes e subst ant i a l  exces s revenues to  the 
regional r at epayers  in an equitab le  manner . 
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3 .  Environmental  Cons equences of  Cumulat ive A l t e rnat ives 

The four cumu l a t ive revenue level a lt ernat ives have varying 
cons equences on the phys ica l and the s ocioeconomic environments .  These  
poten t i a l  impacts are summarized in  a matr ix format in  Tab l e  V - I S . The 
evidence presented in the mat r ix supports the conc lus ion that the no act ion 
alternat ive wou ld have the most negat ive impact on the phys i c a l  environment 
and the most beneficial  impact on the region ' s socioeconom ic env ironment . At 
the other ext reme , the LRI C  opt ion wou l d  be expected to have the mos t pos itive 
effect on the phys ical  environment and the most negat ive effect on the 
socioeconomic environment . The effects of  the propo s ed a l t ernat ive wou l d  f a l l  
between thes e two extremes . 

a .  E f fects on the Demand for E l ect r i c ity 

As was obs erved for the 1 9 8 2  revenue lev e l  propo s a l  and 
alternat ives , an increas e in the p r ice of  e l ectricity , be it  a s ingl e increas e 
or a s eries  o f  increas es , w i l l  resu l t  in a decreas e in the consumpt ion o f  
e l ect r i c ity . This ef fect i s  magn i f ied b y  the s ize o f  the s e r ies o f  
increas es . The ef fect o f  each o f  the cumu lat ive revenue level  a l ternat ives on 
e l ectr icity consumpt ion as proj ected by BPA ' s Energy S imulat ion Mod e l  is  
presented in  Tab le  V - 1 6 . For each a l t ernat ive , this t ab l e  provides 
informat ion on the tot a l  proj ected amount of e lectr icity consumpt ion by 
regional  consumers under each of  the cumu lat ive revenue level alt ernat ives 
dur ing the years 1 9 9 0  and 2000 . The years 19 9 0  and 2 0 0 0  were s e l ected to 
demons trate e s t imated short and long run p r ice e ffects , respect ive ly . 

Demand for e lectricity wou ld  be lowest under the 
cumu lat ive pha s ed - in LRI C  p r i c ing a l t ernat ive . Regiona l generat ion 
requirements in the year 2000  wou ld be 7 8 , 80 3  GWh ' s less  under the phas ed - in 
LRIC a l ternat ive than under the no act ion alternat ive . Under the propos ed 
revenue a lternat ive demand wou l d  be 4 6 , 9 70 GWh ' s less than under the no act ion 
a lternat ive . The d ispar ity between the cumu l at ive no act ion , propos ed LRI C , 
and phas e d - in LRI C  a l t ernat ives is great er than the d i f ference between the s e  
approaches when app l ied to  only t h e  1 9 8 2  increase becaus e t h e  1 9 8 2  
a l ternat ives s tart with a common base  i n  1 9 8 2  whereas the divergence among the 
cumul a t ive a l t e rnat ives begins in 1 9 7 9 . 

By app lying the 2 : 1  ratio of  fue l  switch ing to  
cons ervat ion described under the  1982  a l ternat ives , es t imates can  be made as  
to the ef fects o f  the  proj ected changes in loads under the  cumul at ive 
a l t ernat ives . Approx imately one -third of  the d i fference in load between the 
no act ion , and propos ed and LRI C  a l t ernat ives wou ld be the result  of cons umer 
conservat ion act ions . Thes e cons ervat ion act ions are thos e over and above the 
conservat ion acquired under BPA ' s  cons ervat ion programs , and thus are thos e 
induced by an increase in e lectricity p r ice . 
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Line 
No . 

1 .  

2 .  

3 .  

4 .  

�/ 

�/ 

Revenue 
A lternat ive 

No act ion 

Proposed 

LRIC  

TABLE V- 1 6  
E ST H1ATED CmlULATI VE REVE\,UE LEVEL IMPACT ON 

REG I O�AL ELECTRIC  LOAD �/ 
(GWh ) �/ 

A 
Year 1 9 9 0  

Load 

1 5 3 , 1 4 7  

1 2 7 , 04 7  

1 13 , 05 5  

Phas ed - I n  LRIC  1 14 , 1 9 0  

B 
Year 2 0 0 0  

Load 

2 2 0 , 1 6 4  

1 7 3 , 1 9 4  

146 , 3 9 8  

1 4 1 , 3 6 1  

Pac i f ic Northwest Region f i rm res ident i a l , commerc i a l , and indus t r i a l  
load es t imated b y  B P A  Energy S imu lat ion Mode l . 

6 
A gigawatthour (GWh ) equ a l s  1 0  kWh . 

The remaining two - thirds of  the d i f ference between 
e l ec t r i c ity loads under the no act ion , and under the propo s ed and LRI C  
a l ternat ives is  the res u l t  of  subst itut ion o f  other fue l sources for 
elect r i c ity . For e ach a l terna t ive , Tab le  V- 1 7  proj ects the amount ( in Btu 
equiv a l ents ) of e l ect ric ity , natur a l  gas , and o i l  that wou ld be us ed in 1 9 9 0  
and 2 0 0 0  by cons umers s erved b y  BPA ' s  pre ference cus tomers . 

TAB LE V- 1 7  
CUMULATIVE ANALYS I S  OF ESTIMATED REGI ONAL 

CUSTOMER ELECTR I C I TY ,  GAS , AND O I L  CONSUMPTION 
I N  BTU EQUIVALEKTS �/ 

( 10 1 2  
BTU ' S ) 

A B C D E 
L ine Revenue Year 1 9 9 0  Year 2 0 0 0  

No . Level  A lt ernative E l ectric ity Gas O i l  

1 .  No Act ion 5 23 3 2 1  

2 .  Propos ed 434  346  

3 .  LRI C  3 86 3 9 6  

4 .  Phas ed - In LRIC 3 9 0  3 9 2  

�/ E s t imated by BPA ' s  Energy S imu lat ion Mode l .  

64 

80 

9 2  

9 8  

9 6  

E lect r ic ity Gas 

7 5 2  365  

5 9 1  3 9 4  

5 00 4 3 8  

4 8 3  45 2 

F 

O i l  

6 7  

8 1  

9 0  

9 3  



As s hown in Tab le  V - 1 7 , consumpt ion o f  natural gas under 
the cumu l at ive LRI C  a lternat ive is higher than under the propos ed or no act ion 
a l t ernat ive . In the year 2 0 0 0  under LRI C  pric ing for e l ec t r i c i t y ,  natu r a l  gas 
consumpt ion wou l d  be  approx imate ly 2 1  percent above that under the no act ion 
revenue a l ternat ive ; o i l  consumpt ion cou l d  increas e by 34 p ercent above the 
l eve l s  proj ected for the no act ion a l ternat ive . The p roposed  a lt e rnat ive 
cou l d  increase  natu r a l  gas consumpt ion over the no act ion a l t e rnat ive by 
9 percent by the year 2 0 0 0 . Again , the magnitude o f  the d i f fe r ence in e f fects 
o f  the a l t e rnat ives is  much broader than that under the act ion for a s ingl e  
year , r e f l ect ing the cumu l at ive e f fect s o f  the s e r i e s  o f  increas es . 

There is  a sma l l  d i f fe rence in e l ec t r i c ity demand in 1 9 9 0  
b etween LRI C  and pha s ed - in LRIC , with more o f  a d i f ference appearing i n  2 0 0 0  
( 4  t r i l l ion Btu ' s and 1 7  tr i l l ion B tu ' s ,  respect ive l y ) . This  cou l d  be  due t o  
t h e  l onger l e ad t ime o f  phas ed - in LRIC , a l lowing for ear l ier  cons e rvat ion 
inves tment s .  

b .  E f fects on Need for New Generat ion 

The s lowed growth in the demand for e l ec t r i c ity as a 
result  o f  increas ing p r ice wi l l  reduce the proj ect ed need for new generat ion 
res ources . Tab l e  V - 1 8  s hows the es t imated demand and generat ion impacts 
assoc iated with the four cumu l at ive revenue l eve l a l t ernat ives . The est imated 
new generat ion capacity avo ided as a result  of the p ropo s ed and LRI C  
a lternatives i s  8 , 0 6 3  HW and 1 2 , 6 6 3  HW ,  respect ive l y . For the purpos e  o f  
ana l yz ing the environment a l  cons equences , the addit ion a l  capacity required 
under the no act ion and propo s ed a lternat ives , over and above that requ i red 
for the LRI C  a l t ernat ive , is  as sumed to be  met by a comb inat ion o f  coal  and 
nuc l ear p l ant s . 
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Line 
No . 

l .  

2 .  

3 .  

4 .  

TAB LE V - 1 8  
E STHlATED EFFECT OF ClJ�!CLATIVE REVENUE 

ALTERNATIVES ON THE NEED FOR GENERATI O� CAPAC ITY �/ 

A B 
Year 1 9 9 0  Year 2 0 0 0  

Revenue Requ i red Requ ired 
A l ternat ive Capac ity CaEaci ty 

UlW ) ( �!\n 

No Act ion 2 6 , 29 0  3 7 , 7 9 4  

Propos ed 2 1 , 80 9  29 , 7 3 1  

LRI C  1 9 , 40 7  25 , 1 3 1  

Phas ed- I n  LRI C  19 , 6 0 2  24 , 2 6 6  

�/ Namep l ate  capacity requi red to  s e rve est imated load ( s ee Tab le  V - 1 6 )  
as suming a 7 0  percent p l ant factor , a 5 percent t ransmiss ion loss  factor , 
and a 1 0 0  percent load factor . 

c .  E f fect s on Consumers 

( 1 )  E f fects on Ret a i l  Rates 

P reference Ut i l it ies 

As in the cas e o f  the ana lys is o f  the 1 9 8 2  revenue 
increas e , cumu l a t ive B PA increases wou ld  c aus e incr eas es in the ret a i l rates  
o f  B PA ' s cus tomers . F igure V-3  s hows that mun ic ipa l it ies , PUD ' s and 
cooperat ives devoted , on the average , 5 6  percent , 5 8  percent , and 5 1  percent , 
respect ive ly , of  the i r  tot a l  cos ts  to  the purchas e o f  BPA power in 1 9 8 1 .  A ls o  
indicated a r e  t h e  comparab l e  percentages t hat wou ld  have resulted h a d  the 1 9 7 4  
and 1 9 7 9  rates been in ef fect in 1 9 8 1 . As  not ed ear l ier , h a d  t h e  proposed 
1 9 8 2  rates been in ef fect in 1 9 8 1 ,  purchases  from BPA wou l d , on the average , 
have repres ent ed 64 percent , 7 2  percent , and 6 3  percent o f  the tot a l  cost s  for 
mun i c ip a l it ies , PUD ' s ,  and cooperat ives , respect ive ly . By FY 1 9 84 under the 
p roposed a l t ernat ive , PUD ' s would  app ly the h ighest  average percentage of 
their  revenues toward the purchas e of  B PA power ( 7 6  percent ) ,  fo l lowed by 
mun i c ip a l  ut i l it ies and cooperat ives ( average of  68 percent for each c lass ) .  

6 6  



1 00 
90 
80 
70 

Q) 60 C) 
C1' m 
--.J ... 

C 50 Q) 0 � Q) a. 40 
30 
20 
1 0  

o 

F I G U RE V-3 

BPA POWER AS PERCENTAGE 
OF TOTAL UTI LITY EXPENSES 

High Average Low High Average Low High Average Low 

Mun icipal Publ ic  Uti l .  Dist. Cooperative 

� 1983 
gp 1982 till 

� 1981 
0 1979 

1 974 



Inves t o r - owned Ut i l it ies 

S ince B PA d id not s e rve f i rm loads of the I OU ' s  
prior to  Ju ly 1 ,  1 9 8 1 ,  no det a i l ed ana lys is o f  the  cumu l a t ive effect o f  B PA 
revenue leve l increas es on IOU ' s  has been conducted . For those ut i l it ies 
pa r t ic ipat ing in the res ident i a l  exchange program dur ing FY 1 9 8 3 , 7 0  percent 
of the i r  res ident i a l  and smal l farm load cou l d  be purchased under the p roposed 
PF - 2  p r ior ity f irm rate . The p roport ion wou l d  increas e to 80  percent between 
Ju ly 1 ,  1 9 8 3  and June 3 0 , 1 9 84 dur ing wh ich t ime BPA ' s  proj ected October 1 9 8 3  
rate increas e wou l d  t ake e ffect . The October 1 9 8 3  r a t e  increase wou ld  b e  
mainta ined through June 30 , 1 9 8 5 . Dur ing t h e  per iod Ju ly  1 ,  1 9 84 through 
June 3 0 , 1 9 8 5 , 9 0  percent o f  the I OU res ident i a l  and smal l farm loads wou ld  be 
e l igib l e  for s ervice under the priority  f irm rate imp lemented in October 19 8 3 . 

I n  addit ion to priority  f i rm pu rchas es , 
inves t o r - owned ut i l it i es are expected to purchas e very l imited amounts o f  new 
resources f irm power under the KR rat e .  

The increas e i n  the October 1 9 8 3  pr ior ity f i rm rate 
over the propos ed October 1 9 8 2  pr iority f i rm rate is  proj ected to be  about 
22 per cent . No es t imat e is yet avai l ab l e  f o r  the October 1 9 8 3  new res ources 
rate . The fact that the proport ion of I OU load e l igib l e  for priority f i rm 
s ervice increases from 7 0  percent to 9 0  percent between October 1 ,  1 9 8 1  and 
June 3 0 , 1 9 8 5  wou ld  part ia l ly o f fs et the upward e f fect of the p r iority f i rm 
rate increas e on IOU costs . 

Pac i f i c  Southwes t Ut i l it ies 

The impacts o f  the p ropos ed , LR IC ,  and phas ed - in 
LR IC  a l ternat ives on the reta i l  rates o f  C a l i fo rn i a  ut i l it ies w i l l  l arge ly 
depend on the ava i l ab i l ity o f  non f i rm e lect r ic ity and the demand for it  in the 
Northwes t  dur ing the s tudy per iod . However , the p ropo s ed cumu l at ive inc rease 
in BPA nonf i rm power may st i l l  be  less  than the costs associated with the mos t  
expens ive power resources i n  C a l ifornia . 

The h ighest  cos t  resources in the Southwest ,  
typ ica l ly o i l - f ired , have been cons iderab ly greater than BPA ' s s econdary 
energy rate . Between 1 9 6 5  and 1 9 7 4 ,  BPA ' s  rate for s econdary energy was 
2 m i l l s  per k i l owatthour . In  1 9 74 the s econdary energy rate was increased to  
3 . 0  m i l l s  per ki lowatthour dur ing the summer and 3 . 5  mi l ls per k i l owatthour 
dur ing the winter . In  1 9 7 9 , s econdary non f i rm energy purchased for the 
purpos e  of d i s p l ac ing thermal generat ion was pr iced at one -ha l f  the 
decrement a l  cost o f  the purchas er ' s  h ighest  cost res ource w ith  the cond it ion 
that the rat e not exceed 20  mi l ls per ki lowatthour or be  less  than 4 . 5  m i l l s  
per k i lowatthour for o f fpeak hours . The min imum charge for peak hours was 
6 . 5  mi l ls per k i lowatthour . The average charge for non f i rm is 9 . 5  m i l l s  per 
k i l owatthour at the pres ent t ime . The proposed 1 9 8 2  B PA nonf i rm energy rate 
is 1 1 . 9  mi l l s  per k i lowatthour . The growth in BPA ' s  nonfirm energy rate 
between 1 9 7 9  and proj ected 1 9 8 3  represents a 65  percent increas e .  

When the Northwes t / S outhwest Intertie  first  became 
operat ional  (mid- 1 9 7 0 ) , oi l - f i r ed generat ion in C a l i fornia had increment a l  
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operat ing cos t s  o f  3 to  4 m i l l s  per k i l owatthour . In  1 9 7 9 , average operat ing 
costs  increas ed to 39  m i l l s  per k i l owat thour for convent ion a l  o i l - f ired s team 
turb ines and 5 8  mi l l s per  k i l owatthour for o i l - f ired peaking unit s . �/ BPA 
e s t imates average 1 9 8 3  incremental  ope rat ing cos ts o f  o i l - f ired generat ion at 
7 0  m i l l s  per k i l owatthour ( conventiona l s t eam turb i nes ) and 92 m i l l s  per 
ki lowatthour (peaking units ) .  Between 1 9 7 9  and 1 9 8 3 , increment a l  operat ing 
c o s t s  increas ed , on the average , 7 9 . 5  percent for convent iona l o i l - f i r ed 
generat ion and 5 8 . 6  percent for o i l - f i red peaking gene rat ion . 

The cumu l at ive increased cost  for non f i rm energy 
wou ld  increas e the over a l l cos t  of power to ret a i l  consumers  o f  mos t Northwest 
ut i l it ies purchas ing nonfirm ene rgy from BPA , thereby res u l t ing in l e s s  
consumpt ion by thos e consumers . However , i n  the cas e o f  C a l i fo rn ia ut i l it ies , 
B PA ' s  nonf i rm energy wou ld  be substant ia l ly less  expens ive cumu l at iv e ly than 
h igher cos t  resources as noted above . Non firm ene rgy purchas ed by C a l i fo rn ia 
u t i l i t ies dur ing the cumu lat ive period cou ld therefore d i s p l ace the more 
cos t ly resources and reduce energy costs to C a l i fornia consume rs . Any 
reduct ion in the retail  rates o f  C a l i fornia consumers res u l t ing from the 
d is p l acement of high cost resources cou l d  encourage the consumpt ion of 
e l ect r i c ity  and pot ent ia l ly create demand for addit ional  generat ion 
f ac i l it ies . On the pos it ive s ide , d i s p l aced o i l - f ired generat ion wou l d  lead 
t o  a reduct ion in atmospheric po l lutants . 

As sugges ted at the out s et o f  this  d i s cus s ion , 
exp l ic it impacts o f  propos ed cumu lat ive energy cos ts  on the ret a i l  rates o f  
P ac i f i c  S outhwes t  ut i l it ies depend i n  large measure on : ( 1 )  wat er condit ions 
in the Northwes t  wh ich vary from year to year , and ( 2 )  the p roport ion o f  
nonf irm energy used by Northwest custome rs and t h e  proport ion o f  nonf i rm 
energy which is  then avai l ab l e  to  be pas s ed through to C a l i fornia ut i l it ies 
from B PA o r  other ut i l it ies . 

( 2 )  E ffects on Low - income Consumers 

The cumu l at ive impacts acro s s  consumer income groups 
o f  the no act ion , p ropos ed , LRI C , and phased - in LRI C  revenue leve l 
a l t ernat ives would  be  s im i l ar t o , only st ronger , than tho s e  a s s o ciated w ith 
the s ingl e  1 9 8 2  increas e .  A l l th ings being equa l ,  low - income hous eho lds woul d  
exper i ence a l arger proport ionat e increas e i n  e l ectr icity cos t s  over t ime ( s ee 
Tab les  V I I -5 and V I I - 6 ) . 

Under the cumul at ive no act ion a l t ernat ive 
(ma int a in ing the revenue l eve l under rates in e f fect b e fore  December 20 , 
1 9 7 9 ) , e l ectr icity wou l d  be  a r e l at ively  cheap commodity as suming that a 
ut i l ity ' s other cos t s  increas ed at about the overa l l  inf l at ion rate . This  in 
t urn might s t imu late  the use o f  e lect r icity  as we l l  as encourage purchases  o f  
e lect r icity  consuming devices . The extent to  whi ch this  wou l d  occur wou ld  
l ike ly  be inver s e l y  r e l at ed to  income l ev e l  ( i . e . , the  l ower the  income , the 
l e s s  the proport ion a l  increase  in e lect r icity consumed ) .  

I n  contras t ,  the proposed cumu l at ive a lternat ive 
cou ld  l ead to a who l es a l e  rate increas e of approx imate ly 224 percent by 1 9 8 5  
o v e r  that in 1 9 7 9 . Consumers w ith average or  above average incomes wou l d  have 
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the opt ion of  mit igat ing the e f fects of  such an increas e through inves tment in 
cons ervat ion measures or a l ternat ive energy sources . The low - income consumer 
on the other hand , hav ing less  f l exib i l ity over his use of  e l ectricity , wou l d  
face greater d i f f icu lty i n  adapt ing to rate increas es and tho s e  higher cos t s  
pas sed a long by bus iness and industry . 

The cumu l at ive soc ioeconomic impacts o f  the LRI C  and 
phas ed- in LRI C  a l t ernat ives on low and fixed - income hous eho l ds wou l d  be the 
mos t  s evere of a l l  the a l t e rnat ives . Who l es a l e  rates under this  alternat ive 
cou ld  increas e by 6 7 3  percent between 1 9 7 9  and 1 9 8 5 . This coul d  have s e r ious 
e f fects on the social  and economic we l l -be ing of the poor un l e s s  mit igat ed by 
income s upport and conservat ion as s is t ance programs , and pos s ib ly through 
retai l rate des ign . 

As s uggested ear l ier ( s ee Chapter V ( 3 ) (C ) ( 2 ) ) ,  
empirical  evidence and economic theory s ugges ts  that poor consumers have lower 
long run demand e l as t ic it ies than the nonpoor s ince a larger share o f  their 
income is committed to necess ities  such as food , she l t er , and c lothing as we l l  
as energy ( Barth , 1 9 75 , p .  85 ) . For examp le , in 1 9 7 9  thos e with  incomes of  
l ess  than $ 5 , 0 00  ( 1 9 7 9 do l l ars ) spent 2 3  percent and 26  percent of  that income 
on food and shelter , respect ive ly . Only 12 percent and 10 percent , 
respect ive ly , of  tot a l  gross income was devoted to food and she l ter by tho s e  
earning $ 25 , 000  and more ( Bureau of  Labor Stat ist ics , 1 9 7 8 , p .  3 8 7 ) . This is  
desp ite the  fact  that those  s ame low- income consumers averaged expenditures of  
on ly $ 3 , 8 3 8  per year  for  food and shelter  compared w ith  $ 1 1 , 5 6 0  averaged by  
those w ith high incomes ( 1 9 7 9 do l l ars ) . The poor , hav ing a l r eady l im it ed 
their consumpt ion to essent i a l  needs , wou ld have to experience genuine 
depr ivat ion under LRIC  (to  a l e s s er extent under the p ropo s ed a lternat ive ) in 
the early to m id - 1 9 8 0 ' s  to achieve reduct ions in energy use in the abs ence of 
income t rans fer or energy conservat ion support . 

The potent i a l  cumu l at ive cons equences of  the 
propo s ed , LRI C ,  and phas ed- in LRI C  revenue l eve l a l ternat ives wou ld  be 
part icu l arly acute for the f ixed income e lder ly  poor . This s egment of  the 
popu l at ion tends genera l ly to be in wors e  hea lth  than the young . This  often 
p l aces s trains on their  ment al  and economic we l l -be ing . Moreover , the e lder ly 
poor are more suscept ib l e  to hea l th prob lems aggravated by the cold  ( e . g . , 
respiratory a i lments , arthrit i s , acc ident a l  hypotherm i a ) , increas ing the 
potent i a l  hazards of  adapt ing to lower home temperatures (Des ign 
A l ternat ives , 1 9 7 9 , p .  6 ) . 

( 3 )  E f fects on I rr igat ed Agr icu lture 

The ana lys is o f  the e ffect s of  the cumu lat ive revenue 
level  a l t ernat ives on ex ist ing s p r ink ler irr igated agr icu lture w i l l  be  l imited 
to proj ect ions of  power use  and acreage . E ffects o f  the a l t ernat ives on 
future addit ions to irr igated acreage were not quant i f ied becau s e  it is not 
ant icip ated that the additions wou ld  differ  s ubstant i a l l y  from those  pres ented 
under the s ing le  1 9 8 2  revenue l evel  a l ternat ives ( Tab l e  V - 8 ) . Many factors in 
addit ion to elect r i c ity p r ice w i l l  u l t imate ly determine future addit ions to 
sprinkler  irr igat ed acreage in the Pac i f i c  Northwest .  The d i f f erence in power 

7 0  



cos t s  between the 1 9 8 2  and cum u l at ive a l ternat ives are expected to p l ay a 
r e l at ively  minor ro le  in agr i cu l tura l inves tment decis ions . 

Tab l e  V - 19 shows the e s t imated acreage and power 
requirements for ex i s t ing s p r inkler  i rrigat ion under the three cumu l at ive 
revenue leve l a lternat ives in the years 1 9 9 0  and 2000 . I rr igated acreage 
wou ld  be lowe s t  under the LRI C  a lternative and highe s t  under the no act ion 
a lternat ive . About 7 6 2 , 000  more acres ( repres ent ing a d i rect power 
requirement of about 2600 GWh per year )  wou ld  be under irrigat ion by the 
year 2000 under  the no act ion a l ternat ive than under the LRI C  a lternat ive . I n  
the long run under the propos ed a l ternat ive , 1 1 2 , 0 00  fewer acres o f  current ly  
irr igated l and wou l d  remain unde r irr igat ion than under the  no  act ion 
a l t ernat ive and direct power requi rement s wou l d  be approximat e ly 1 9 0 0  GWh/year 
lower under the propos ed than under the no act ion a l ternat ive . This 
represents a r e l at ive ly sma l l  acreage adj us tment . The d i f ference in  power 
requ i rements are a funct ion of the amount of l and in product ion , the 
e f f i c i ency of farm management and techno logy , and wat er d ivers ion . A 
phas e d - in LRI C  ana lys is  was not deve loped for i r r igated agr icu lture , however , 
it is  a s s umed that such resu l t s  wou l d  be s im i 1 iar to the LRI C  effect s . 

TABLE V - 19 
E STIMATED EXI STING SPR INKLER IRR I GATI O� RELATED PO\vER 

DEMAND , POWER USE , AND ACREAGE HIPACTS 

A B C D E 
Year 1 9 9 0  

Cumul at ive Avo ided Net 
Line Revenue I rr igat ed Power D ivers . Requ i r e . Gener . 

No . A l t ernat ive Acreage Reguire . Los s es �/ Reduc . Egu iv . Q/ 
( G\</h )  ( GWh ) ( GWh ) ( HW )  

1 .  No Act ion �/ 4 , 05 7 , 38 1  4 , 944  

2 .  Proposed 4 , 05 7 , 38 1  4 , 005  939  1 , 8 7 8  322  

3 .  LR IC  s!/  3 , 6 7 6 , 48 1  3 , 225 1 , 7 1 9 3 , 43 8  5 9 0  

Year 2 0 0 0  

N o  Act ion �/ 4 , 05 7 , 3 8 1  4 , 944  

Propos ed 3 , 9 45 , 34 7  3 , 0 3 8  1 , 9 0 6  3 , 8 12 6 5 4  

LRI C  s!/  3 , 29 5 , 5 8 0  2 , 3 8 3  2 , 5 6 1  5 , 1 2 2  8 7 9  

�/ A s s umes a 1 : 1  rat io between power use  and avoided divers ion los s es . 
Q/ Namep late  capac ity avoided to s e rve e s t imated net requirement reduction 

a s s uming a 7 0% p l ant factor , a 5% l o s s  f actor , and a 1 0 0% load factor . 
�/ As sumes power consumpt ion wou ld  remain at the 1 9 7 9  l eve l .  
s!/  As sumes LRI C  energy and capac ity cost equ a l  to 5 7 . 2  mi l l s / kWh and a 

l inear adj ustment p roces s from the short to long run . 
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( 1 )  Agr icu ltura l Income Impacts 

Tab l e  V - 2 0  shows long run changes in net f arm income 
resu l t ing from the cumul a t ive e ffects of the p ropos ed and LRI G  revenue level  
a l t ernat ives . The tab le  d ivides the est imated income impacts by  s tate and 
subregion ( s ee Figure V I I - I ) . In  the long run ( 20 0 0 ) under the proposed 
a l ternat ive , the S t ate o f  Washington wou l d  exper ience the greatest average per 
acre income reduct ion o f  $ 14 and I daho wou ld  exper ience the lowest average per 
acre income reduct ion o f  $ 2 .  The average income reduct ion for the four s t ates 
wou ld  be $ 7 . 5 0 / acre/year . Under the LRI G  a l t ernat ive , the long run ( 20 0 0 ) per 
acre income reduct ions are s ub s t ant i a l ly greater than the under the p roposed 
a l ternat ive . The average income reduct ion for the four s tates wou ld  be 
$ 32 / acre/year under the LR IG  a l ternat ive , which is a l most  four t imes the 
reduct ion under the propos ed a l ternat ive . Aga in , Wash ington woul d  experience 
the greatest average reduct ion ( $ 4 2  per acre) . The income reduct ions shown in 
Tab le  V - 20 r e f l ect the average o f  a l l  sprinkler  irrigated acreage in the 
respect ive s t ates and subregions . Those e l ec t r i c ity intens ive farms with high 
pump l i fts wou l d  experience greater income e f fects than wou l d  f arms with low 
pump l i fts . 

In  s um , the r e l at ive income impacts  o f  the 
a l t e rnat ives vary by sub region , w ith the LR I G  a lternat ive having a 
s ub s t ant i a l ly greater impact than the propos ed a l t e rnat ive . This ana lys i s  o f  
est imat ed income impacts a l lows for changes in crops and t echno logic a l  
improvements .  The u l t imate income effects wi l l  vary w ith actua l changes in 
future market and product ion cost condit ions . 
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TABLE V - 2 0  
ESTHlATED DECREASE I N  �ET FAR�! IKCD:lE I N  

RES PONSE TO CCMCLAT I VE REVEt\UE 
LEVEL ALTERXATTVES , � O O O  Q /  

Line 
No . S t ate/Region 

Washington 
1 .  Northern I daho 
2 .  Upper Co lumb ia 
3 .  Yakima 
4 .  Lower Snake 
5 .  Mid Co lumb ia 
6 .  Lower Co lumb ia 
7 .  State  Aver age 

Oregon 
8 .  Mid Co lumb ia  
9 .  Wi l l amette  

1 0 . K l amath 
1 1 .  Mid Co lumb i a  ( c ent ra l )  
1 2 . Cent r a l  Snake 
1 3 . C losed Bas in 
14 . S t ate Average 

I d aho 
1 5 . Cent ra l Snake 
1 6 . Upper Snake 
1 7 . State  Average 

1 8 . Mont ana 

19 . Regiona l Average 

A B 
Decrease in Income From 1 9 7 9  Lev e l s  

( $/Acrc/Year)  
P ropos ed 

A l t ernative 

10 
15  

6 
8 

23 
7 

14  

2 1  
1 .  5 0  
7 
3 . 5 0 
5 
7 
9 

8 
- 3  

2 

5 

7 . 5 0  

LRI C  
A l ternat ive 

27  
4 7  
2 3  
2 6  
5 8  
1 8  
4 2  

5 4  
1 3  
3 1  
1 9  
25 
22 
39 

49 
1 7  
32 

14  

32  

�/ F arm income e f fects are e s t imated for on ly tho s e  acres cur rent ly under 
s p r ink ler  irr igat ion . No adj us tment is made for ant ic ipat ed addit ions 
to acreage under irrigat ion . I f  the 1 9 7 9  rates (no act ion a l t ernat ive)  
were m a int a ined there wou ld not be any expected decreas e in farm 
income . Cons equent ly , the no act ion a l ternat ive is not shown in this 
table . The income reduct ions wh ich wou ld result under  the LRI C  and 
p ropos ed a lt e rnat ives are given only for the year 20 00 ; the 
intermediate ( 19 9 0 )  impacts cou l d  be  more s evere becaus e of  the 
pos s ib l e  inab i l ity by farmers to make intermediate adj us tment s . 
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e .  E f fects on the Phys ica l Envi ronment 

The cumu l at ive revenue l evel  a l t ernat ives wou ld have 
phys ical  env ironment ef fects that are the same in type as thos e for revenue 
l evel  a l t ernat ives for 1 9 8 2  but the magn itude of the e ffects wou ld  be  
greater . The maj or cat egory o f  ef fects wou ld be thos e associat ed with  the  
d i f ference in  the  need for  generat ion and the  convers ion to a l t ernat ive energy 
sources as a result  of  the revenue l eve l a lternat ives . Again ,  the propo s ed , 
phas ed - in LRI C ,  and LRIC  a l ternat ives wou ld  result  in the need for 
s igni f icant ly less  generat ion capacity than wou ld the no act ion a l ternat ive 
( 80 6 3  � and 1 2 , 66 6  � less , respect ive l y ) . For purpos e  of  ana lyzing the 
envi ronmenta l  cons equences , it  is  assumed that the propos ed a l t ernat ive cou ld 
avoid capacity equal  to eight 500 �fW coa l - f ired and four 1 , 0 00  �lW nuc lear 
fac i l ity in the year 2000 as s hown in Tab l e  V- 2 1 . The LRIC  alternat ive cou ld  
avo id the  capacity equal  to thirt een 5 0 0  �lW coa l  f ired and s ix 1 , 000  � 
nuc l ear fac i l it ies . 

The annu a l  environmental  e f fects o f  avo id ing the need for 
the s e  fac i l it ies are shown in Tab l e  V-22 . As was des cribed for the 1 9 8 2  
revenue l ev e l  a l ternat ives the e f fect as sociated w ith mining and process ing 
wou l d  l ikely  occur outs ide the region and thos e from generat ion wou ld  occur 
within the region . A l l  three act ivities wou ld  have l and us e ,  s o l id wast e ,  
water , and a i r  qua l ity impact s . (The va lues s hown in Tab l e  V-22  rea l is t ica l ly 
wou ld  be  a range o f  e f fect s . Re fer to Chapter VI I for speci f ic env i ronment a l  
dat a . ) 

L ine 
No . 

1 .  

2 .  

Revenue 

TABLE V - 2 1  
CHANGE IN  GENERATI ON REQU I REMENTS AND 

EQU I VALENT FAC I LI T I E S  IN RESPONSE TO CU�lULATI VE 
REVENUE LEVEL ALTERNAT I VES , YEAR 2 0 0 0  

A B 
Avo ided Equiva lent 

A l t ernat ive Generat ion Faci l i  ty 
( average �lW ) 

P ropos a l  8 , 0 6 3  8 coal  
4 nuc l ear 

LRI C  1 2 , 66 3  1 3  coa l 
6 nuc lear 

�/ 

�/ A s s umes coal  f ired to nuc l ear faci l it ies in a rat io of  2 : 1 
( 1  coal = 5 00 � ;  1 nuc lear = 1 0 0 0  � ) . Fac i l it i es a l located bas ed on 
the assumpt ion that i f  remaining capacity were over 250  � a coa l  
fac i l ity wou ld  b e  added with s a l e  o f  excess  capac ity and i f  remainder 
were under 25 0 � addit iona l needs would  be  met through purchas es . The 
dis crepancy between the Energy S imu l at ion Mode l and env ironmenta l  
ana l ys is  capacity factors i s  assumed t o  b e  neg l igib le  and provided for in 
rounding to  the nearest  coa l faci l ity . 
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TABLE V - 22 
ENVIRONNENTAL EFFECTS OF GENERATION AVOIDED 

ANNUALLY BY THE YEAR 2000  AS A RESULT 

Line 
No . 

OF CUHULATI VE REVENUE LEVEL ALTERNAT I VE S  
A 

1 .  
2 .  
3 .  
4 .  

5 .  
6 .  
7 .  
8 .  
9 .  

1 0 . 

1 1 .  
1 2 . 
1 3 . 

Nine S i t e  
Land Us e ,  permanent ( acres ) �/ 
Overburden Removed ( tons ) 
P rocess Wat er Used ( acre/ ft ) 
S o l id Was te  ( tons ) �/ 
Air  Po l lut ants ( tons ) 

Part icu l ates 
S02 
NOx 
Hydrocarbons 
CO 
C02 

Water Po l lutants ( tons ) 
D i s s o lved So l ids �/  
Suspended So l ids  
Other 

Process S ites 
14 . Land Us e ,  permanent ( acres ) �/ 
15 . P roces s Water U s ed ( acre/ f t )  
1 6 . S o l id Was te  ( tons ) �/  

Air  Po l lutants ( tons ) 
1 7 . Part icu lates 
1 8 . S02 
1 9 . NOx 
2 0 . Hydrocarbons 
2 1 . CO 

Water Po l lutants ( tons ) �/  
Generat ing S ite  

22 . Land us e ,  permanent ( acres ) �/ 
23 . P rocess wat er us ed ( acre/ f t )  
24 . S o l id Was t e  ( tons ) 

Air  Po l l utants ( t ons ) 
25 . Part icu l ates  
2 6 . S02 
2 7 . NOx 
2 8 . Hydrocarbons 
2 9 . CO 
30 . Other �/  

Water Po l lut ants ( tons ) 
3 1 .  D i s s o lved S o l ids 
3 2 . Suspended So l id s  
33 . BOD 

Propo s a l  

3 8 . 6  
5 , 605 , 9 6 0 . 0  

8 6 . 8  
1 40 , 6 9 6 . 0  

5 7 5 . 5  
28 . 5  
4 2 . 6  
1 8 . 0  
29 . 6  
7 6 . 0  

44 , 45 5 . 2  
23 . 2  

448 . 0  

. 8  
5 , 69 0 . 0  

1 2 . 0  

2 0 7 . 2  
7 9 7 . 6  
2 1 0 . 0  

2 . 2  
5 . 2  

2 0 . 0  

3 23 . 6  
4 , 404 . 0  

1 49 , 65 6 . 0  

3 , 64 1 . 6  
4 , 0 3 6 . 0  
3 , 7 29 . 6  

1 9 0 . 4  
6 0 2 . 4  

. 4  

6 , 9 8 8 . 0  
2 . 6  

1 1 .  2 

B 
LRI C  

6 2 . 5  
8 , 40 9 , 685 . 0  

1 3 6 . 9  
2 2 6 , 5 46 . 0  

9 34 . 0  
45 . 4  
68 . 7  
29 . 2  
49 . 3  

1 14 . 0  

6 6 , 7 3 9 . 7  
3 7 . 7  

7 28 . 0  

1 . 2  
8 , 5 35 . 0  

1 8 . 0  

3 10 . 8  
1 , 1 9 6 . 4  

3 15 . 0  
3 . 0  
7 . 9 

30 . 0  

5 23 . 9  
6 , 7 60 . 5  

243 , 1 9 1 . 0  

1 , 4 7 9 . 4  
6 , 5 5 8 . 5  
6 , 060 . 6  

309 . 4  
9 7 8 . 9  

. 6  

1 1 , 35 5 . 5  
4 . 3  

1 8 . 2  
34 . COD 1 , 09 7 . 6  1 , 7 8 3 . 6  
35 . Nitrates 15 . 2  24 . 7  
3 6 . Other �/  9 5 . 6  143 . 4  

�/ This repres ents tot a l  permanent disturbance and is not on an annua l i zed 
bas is . 

�/  Denotes  radioact ive materials  inc luded . 
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I n  cont rast  to  thes e env ironmental  ef fects that wou ld not 
occur becaus e of the avoided generat ion , the propos ed  and LRI C  a l ternat ives 
Wou ld  resul t  in environmenta l  e f fects from the convers ion to a l t e rnat ive 
energy sources . The genera l environmental  ef fects of a l ternat ive energy 
sources are descr ibed in the previous d i s cuss ion of the 1 9 8 2  revenue l eve l 
a l t ernat ives . The cumu l at ive revenue leve l a l ternat ives wou ld  have s im i l ar 
effects  but to  a greater ext ent . 

Other env ironment a l  e f fects o f  the cumu lat ive revenue 
lev e l  a l ternat ives wou ld  again occur in the agricu l tura l s e c tor . Adopt ing the 
proposed and LRI C  a l t ernat ives wou ld  resu l t  in 7 9 , 00 0  and 7 6 9 , 0 0 0  fewer acres 
under sprink l er irr igat ion in the year 2000 than wou ld  the no act ion 
a l ternat ive . Depending on the locat ion and concentrat ion of these acres 
within the region , there cou ld  be  env ironmenta l bene fits  from lower amounts  of 
wat er withdrawal s , reduced s i l t a t ion and l es s  pes t i c ide us e as a resu l t  o f  
thes e acres not being sprink ler irr igated . 

Aga in , the cumu l at ive e f fects o f  the proposed or  LRI C  
revenue level  a l t ernat ives f o r  the period 1 9 7 9 - 19 85 a r e  not expected to  a l ter  
operat ion o f  t he hydro e l ec t r ic sys t em . Cons equent ly , the a l ternat ives wou ld  
not e f fect  the use and resources o f  t he Columb ia River  and its  t r ibutaries . 

D .  R a t e  Des ign A lt ernat ives 

The process of e le c t r i c  ut i l ity  rat emaking invo lves cons iderat ion 
of s evera l r a t e  des ign obj ect ives . B PA ,  as a Federal  power market ing agency , 
is a nonpro f i t  organizat ion having d i f ferent rate des ign obj ect ives than 
inve s t o r - owned or consumer -owned ut i l ities . B PA is ob l igated to  co l l ect 
s u f f i c ient revenues t o  recover a l l  its  cos t s  and is mandated to  s eek the 
lowes t pos s ib l e  rates to  consumers cons i s t ent with s ound bus iness  p r incip l es . 

The bas ic r a t e  des ign obj ect ives BPA fo l lows in des igning i t s  
who l e s a l e  power rates inc lude : ( 1 )  ensur ing adequate  revenues to meet its  
rep ayment ob l igat ion ; ( 2 )  meet ing the revenue requirements whi l e  d i s t r ibut ing 
the burden in an equitab le  manner among recip ients o f  the s ervice ; 
( 3 )  des igning rates to  encour age cons ervat ion and m in imize env ironmenta l  
impact s ; and ( 4 )  des ign ing rates  to  encourage e f f i c i ent us e o f  the resources 
that it  markets by r e f l ect ing costs incurred and benefits  received . 
Addi t iona l ly ,  cons iderat ion is  given to  rate cont inuity , eas e o f  
admin i s trat ion , revenue s t ab i l it y , and e a s e  o f  under s t and ing . 

BPA ! s exi s t ing "Who l e s a l e  Power Rate S chedu les and General  Rate 
S chedu l e  Provis ions !! are avai lab l e  from BPA upon reques t and wi l l  not be  
des cr ibed in det a i l here . The exis t ing s chedu l es wi l l  be d i s cus s ed in general  
t erms as necess ary to  p rovide a comparat ive analys is o f  the  propo s ed rate  
s chedu l es . The proposed rate s chedu les  are twe lve in  number . E ach new rat e ,  
des ignated by a " 2" , i s  int ended t o  rep l ace an exi s t ing rate s chedu l e , 
des ignated by a " 1 " . 

For the 1 9 8 2  rate p ropos a l , there are three new rate s chedu les 
( SP - 1 ,  SE - 1 ,  and EB - 1 )  and two o f  the exi s t ing rates have been comb ined into 
one s chedu l e  ( I P - 2 (MP - 2 ) ) .  
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I n  each o f  the fo l lowing s ect ions that addres s BPA ' s twe lve 
propo s ed rate s chedu l es , d i s cuss ions are inc luded on the propo s ed rat e 
r e l at ive to ( 1 )  any previous ly exist ing rate , and ( 2 )  reas onab l e  a l ternat ives 
to the propos ed rate des igns . A comparison of  the environment a l  cons equences 
of the propos ed rates and a l t ernat ives a l s o  is presented . Thes e d i s cuss ions 
wi l l  not addres s a l t ernat ives to BPA ' s propos ed CE - 2 , RP - 2 , FE - 2 , S I - 2 ,  S P - 1 ,  
SE - 1 ,  and E B - 1  rate s chedu l es . I t  is not ant ic ipated that s igni ficant amounts 
of  revenue wi l l  be  der ived from s a l es under the s e  rates or  that they have the 
potent i a l  for s igni f i c ant , environmenta l  ef fects . A l t e rnat ive rate des igns for 
a l l  other rates current ly o f fered and propos ed by BPA wi l l  be  addre s s ed . 
Thes e  inc lude the P r io r ity Firm Power Rate , PF - 2 ; Who l es a l e  F i rm C apacity 
Rat e , CF - 2 ; New Resources Firm Power Rate , NR - 2 ; Non f i rm Energy R at e , NF - 2 ;  
I ndus t r ia l  Firm (Mod i f ied Firm )  Power Rate , I P - 2  (MP - 2 ) . 

1 .  Prior ity F irm Power Rate , PF-2  

a .  Exist ing Rate 

The PF rate s chedu le  is for s a l e  of  f i rm power to  be  us ed 
within the Pac i fic  Northwest by pub l ic  bodies , cooper at ives , Federa l  agencies , 
and IOU ' s part icipat ing in the res ident ial  and sma l l  farm exchange under 
Sect ion 5 ( C )  of the Regiona l Act . This rate s chedu l e  contains both a demand 
and an energy charge . The demand charge for the b i l l ing months December 
through May , Monday through S aturday , 7 a . m .  through 1 0  p . m . , i s  $ 2 . 80 per 
k i lowatt of b i l l ing demand . The demand charge for the b i l l ing months June 
through November , Monday through S aturday , 7 a . m .  through 10 p . m . , is $ 1 . 44 
per k i lowatt o f  b i l l ing demand . There is no demand charge for a l l  other hours 
of the year . The energy charge is 7 . 4  m i l l s  per k i lowatthour o f  b i l l ing 
energy for the b i l l ing months September through March , and 6 . 9  m i l l s  per 
k i l owatthour for the b i l l ing months Apri l  through August .  

Adj us tments to the rate inc lude an adj us tment that 
reduces the monthly demand charge by $ 0 . 25 7  per k i l owatt o f  b i l l ing demand for 
cus tomers purchas ing at - s it e  f i rm power under ex ist ing contracts ,  a 
low-dens ity dis count that may be app l ied to that port ion o f  the customer ' s 
b i l l  resu l t ing from purchases under the PF - 1  rate s chedu l e , and an adj us tment 
to encourage cus tomers to match their power factor to the ir  l oads to  permit 
e ffici ent operat ion o f  the t ransmiss ion sys tem . 

b .  Propo s ed Rate 

The bas ic  proposed rate des ign remains the s ame as the 
exist ing rate . There is  no longer an at - s it e  power adj ustment . There is a 
new adj us tment for exchange cos t s  that w i l l  a l low BPA to co l lect a l l  exchange 
cos ts  that have not been co l l ected through the rates . The adj us tments for 
low-dens ity dis count and power factor cont inue in the propos ed rate . 

The proposed rat e  s chedu l e  contains increases in both 
demand and energy charges . The demand charge for the b i l l ing months December 
through M ay , Monday through S aturday , 7 a . m .  through 1 0  p . m .  is $4 . 7 5 per 
k i l owatt o f  b i l l ing demand . The demand charge for the b i l l ing months June 
through November , Monday through S aturday , 7 a . m .  through 1 0  p . m . , is  
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$ 2 . 39 per k i l owatt of  b i l l ing demand . There is no demand charge for a l l  other 
hours of the year . The energy charge is 12 . 9  m i l l s  per k i l owatthour o f  
b i l l ing energy for the b i l l ing months September through March , and 1 2 . 1  m i l l s  
per k i lowatthour for the b i l l ing months Apr i l  through Augus t .  

c .  A l ternatives 

BPA has cons ide red two a l ternat ive rate des igns to  a 
uni form ly  app l ied pr iority firm power rat e . I n  one cas e the r ate  is 
d i f ferent iated on the bas is  of  the amount of  energy consumed per end-use  
cust omer . In  the  other cas e ,  the rate  varies from one c l ass  o f  cus tomer to  
another depending on  d i f ferences in the  price  e l ast icity of  the  c lasses . The 
f i r s t  a l t ernative w i l l be addres s ed as the "t i ered rate" a l t ernat ive . The 
s econd w i l l  be termed the " inverse  e l ast ic ity" a l t ernat ive . 

( 1 )  Tiered Rates 

T iered rates invo lve the app l icat ion of  d i fferent 
rates to spec i f ic b locks of e l ec t r ic ity consumpt ion by cus tomers . For 
examp l e ,  the init i a l  b lock of cons umpt ion would  be  charged a lower price than 
subsequent b locks . The determinat ion o f  the amount o f  power to be  s o l d  at  
lower (base)  rate c an depend on a var iety o f  factors . The b as e l ine 
( B PA , 1 9 7 9 b )  amount may ref l ect an attempt to repres ent bas ic needs such as 
cooking , l ight ing , refr igerat ion , and pos s ib ly heat ing . For examp l e , BPA 
cou l d  s e l l  to a ut i l ity , at BPA ' s b as e l ine rate , an amount o f  power s u f f i c i ent 
to  meet the fundamenta l  needs of  each of the ut i l ity ' s ret a i l  cus tomers . A l l  
add i t iona l  s a l es t o  that u t i l ity wou ld  then b e  made at the h igher s econd t ier 
rate . A lternat ively  the base rate may ref l ect the re l at ive amounts of power 
ava i l ab l e  from comparat ive ly inexpens ive hydropower fac i l it ies versus h igh 
cost  thermal  generat ion resources . I t  a l s o  cou ld r e f l ect a d i f feren t i at ion 
b etween exist ing load and load growth as of a given dat e . 

Proponents of  t iered rates have bas ed their advocacy 
p r imari ly on two a s s umed e ffects . Firs t , it is c la imed that a t iered rate may 
produce a more equ it ab le  method of  cost  recovery than a uni form or  f lat  rate 
s t ructure . The reasoning b eh ind this  conclus ion is that cus tomers us ing 
e lectric ity in amounts beyond that required to meet bas ic  needs are c aus ing a 
demand for addit iona l generat ion beyond that necess ary to s erve only bas ic  
needs . I t  is further argued that s ince this us age is  presumab ly of  a luxury 
nature , and s ince the addit iona l generat ion required to meet this demand is 
r e l at ive ly  cos t ly ,  the rate app l ied to s uch consumpt ion s hou l d  ful ly r e f l ect 
the cost o f  the addi t iona l  faci l it ies . 

The s econd argument advanced in f avor o f  t iered 
r ates  is  that they have a potent i a l  for encouraging conservat ion . I t  is 
s uggested that consumers wi l l  be  more s ens itive to  their margin a l  than to 
their  average cos t of e l ectricity . Thus , a t iered rate woul d  be  presumed to 
p roduce a cons ervat ion respons e ,  re l at ive to a uni form rate , s ince most 
consumers ' margin a l  cost s  would  be  greater under t ie red pric ing than under 
uni form pricing . No sys temat ic emp i r ic a l  evidence current ly  exists  whi ch 
woul d  confirm a cons ervt ion ef fect for t iered rates at the who l es al e  l eve l .  
Tiered rates may a l so l es s en revenue s t ab i l ity and , in BPA ' s c as e ,  may resu l t  
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in dup l ic at ion of  the b i l l ing credits BPA mus t  o f fer under the Regional  P ower 
Act . A further d is cus s ion of these  matters is pres ent ed in Appendix B o f  
B P A  1 9 8 2  Who l e s a l e  Power Rate Des ign S tudy . 

( 2 )  Rate Ref lect ing Appl icat ion of the I nver s e  
E last ic ity Ru le  

I n  d i s cuss ing a l ternat ives to the propos ed revenue 
leve l , the opt ion of bas ing revenues on LR IC  p r i c ing was d i s cus s ed . The 
j us t i f icat ion for cons ide r ing this a l ternat ive is that economic theory ho lds 
that LRI C  p r i c ing wou ld  resu lt  in an economica l ly opt imum d is t r ibut ion and 
consumpt ion of resources . BPA ' s current market ing autho r ity prec ludes 
co l lect ion of  the large amount of exces s revenue which wou ld  result  from 
margina l cost p r i c ing . However , in l ight o f  this revenue con s t r aint , many 
economists  suggest  that rates ref l ect ing the app l icat ion of the invers e 
e l ast ic ity ru le  are the second bes t  means o f  achiev ing an e f f i c i ent 
d i s t r ibut ion of resources . 

Under the inverse  e la s t icity approach , customers 
mos t  respons ive ( h ighly e l a s t i c )  to an increas e in the cost of  e lectric ity 
wou l d  be charged rates closer to  incrementa l  cos t  than those rates charged 
less  e l as t ic customers . More spec i f i ca l ly ,  the ratio of the e l ast i c ity of one 
cus tomer to that of another s hou ld  equal  the inverse  of the r at io of the 
respect ive quot ients for each customer of  ( 1 )  the d i f ference between margina l 
cos t  and the pr ice charged the customer , and ( 2 )  the p r ice charged the 
cus tomer ( B PA , 1 9 8 1 d ) . 

In  order to app ly the inverse  e last i city rule  to 
c l asses  o f  customers it  is  necess ary to have r e l iab le  e las t ic ity es t imates for 
each of  the c l asses  concerned . The ava i l ab i l ity of  r e l i ab l e  e l a s t ic ity 
est imates for BPA ' s cus tomer c l as s es is a potent i a l  obs t a c l e  to  emp loyment of 
this approach to  rate des ign .  

d .  Comparison of  Cons equences 

Rate des ign may have the potent ial  to inf luence both the 
amount and type of  addit iona l generat ion required to  meet futur e regional  load 
growth . To the extent rate des ign can l imit increas es in the consumpt ion o f  
e l ectr icity , t h e  impacts  as soci at ed with new generat ion fac i l it ies c an 
l ikew i s e  be  l im ited . To the extent that rate des ign c an inf luence the types 
of resources deve loped to meet load growth , the impacts  of  meet ing that growth 
can be  a ltered . 

Rate des ign a l s o  has the pot ent ial  for e f f ect ing the 
d i s t r ibut ion of socioeconomi c  impacts associated with purchas ing e l ectr i c ity . 
The exist ing f l at rate charges the s ame for a l l  c l as s es purchas ing under the 
PF s chedu l e . Both o f  the t iered and inverse  e las t icity a l ternat ives wou l d  
d i f ferent iate t h e  rates b a s e d  o n  cert ain consumpt ion character i s t i cs . I n  each 
c as e , however , the goa l  wou ld  be to achieve an increase in the e f f i ciency o f  
e lectricity use . There fore ,  these des igns may have t h e  pot ent i a l  to les s en 
the over a l l negat ive s ocioeconomic impact o f  increas ing rates . 
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I n  the Northwest , the capab i l ity o f  the region ' s 
hydro e l ec t r i c  system peaks in the spring and ear l y  summer as the res u l t  o f  
snow m e l t , whereas the demand f o r  e l ectricity peaks dur ing the winter heat ing 
s eason , neces s it a t ing add it iona l gene rat ion or purchases  of power . 
D i f ferent i at ing the rat es s o  as to  charge high e r  rat es dur ing per iods of  high 
demand , re f l ect ing para l l e l  var i at ions in the cost o f  generat ing the 
e l e c t r i c ity , encour ages a consumpt ion patt ern that permits more e f f i c i ent 
operat ion o f  the FCRP S . This e f f iciency could  minimize the future need for 
cons t ruct ion of addit ional generat ing fac i l it i es . The r e fore , the s easonal ly 
d i f ferent iated feature of the ex ist ing rate des ign has pot ent ial  environmenta l  
bene f i t s  becaus e negat ive phys ical  and s o c ioeconomic impacts  r e l ated to 
cons t ruct ion and f inanc ing o f  add i t iona l facil i t ies cou ld be  pos tponed or 
avo ided . 

The s easona l d i f ferent iat ions under the rate , w ith a 
lower charge in June through November , a l s o  are  bene f i c i a l  to the region ' s 
irr igators and may encourage cont inued i r r igat ion operat ions and pos s ib ly 
cont inued growth o f  irr igated agricu lture . Whereas this  may be  viewed as a 
pos it ive socioeconomic  e f f ect , irr igated agr icu l ture carr ies the potent i a l  for 
creat ing certain negat ive phys ical  e f fects  in the fo rm of increas ing the 
int roduct ion of s i l t , pest icide , and fert i l izer runo f f  into the rivers and 
changes in l and us e .  

F ina l ly ,  the exi s t ing rate cont a ins a d iurna l ly 
d i f ferent iated demand charge which has pot ent i a l  for d i s couraging consump t i on 
o f  e l ectr icity dur ing peak per iods . The average cos t o f  generat ion needed to 
p rov ide e l ec t r icity dur ing the peak period is greater than dur ing the o f fpeak 
per iod as addi t iona l  r e l at ively  high cos t  fac i l it ies have to run to meet peak 
demand . Time - d i f ferent iated rates cou l d  l e s s en the need for construct ion o f  
addit ional peaking capac ity , but wou ld  not neces s ar i ly re l ieve the need for 
add i t ional energy supp l ies . Therefore , a l though there wou l d  be some pos itive 
phys i c a l  environmenta l  e f fects associated with the decreas ed need for 
cons t ruct ion of peaking fac i l it ies , this des ign feature wou ld  not prec lude 
maj or negat ive impacts associat ed with the future cons t ruct ion of addit ion a l  
bas e load generat ion f ac i l it ies . 

2 .  F i rm C apacity Rate S chedu l e ,  C F - 2  

a .  Exist ing Rate  

The CF rate s chedu le  app l ies to  
ut i l it ies on a contract year and/ or s eason a l  b as is .  
as soc iated with the del ivery o f  cap ac ity is returned 

capacity s a l es t o  
The energy component 
to B PA .  

App l icat ion of  the b as ic  rates for cont ract year s ervice 
and contract s eason s ervice is as fo l lows : ( 1 )  b i l l ing of the cont ract year 
s ervice of  $ 25 . 44 per k i l owatt year is rendered month ly  by charging one - twe l fth 
( $2 . 1 2  per k i l owattmonth o f  cont ract demand) o f  the annua l  charge for capacity 
under the PF - 1  rate s chedu le ;  ( 2 )  s im i l ar ly ,  b i l l ing for the contract s eason 
s ervice is done monthly  at one - f ifth o f  the s easona l rate  o f  $ 1 1 . 7 6 per 
k i lowatt per s eason ( $ 2 . 35 per k i l owattmonth of contract demand ) . The rate 
for contract s eason s ervice ( June 1 through October 3 1 )  is b as ed on the cos t s  
a s  a l located in BPA ' s Cost -of - S ervice Ana lys is . 
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To encourage capacity purchasers  to l imit  the ir  use  o f  
Federa l generat ing fac i l it i e s , the C F  rate s chedu le  inc l udes  a p rovi s ion for 
an addit ional  monthly charge ( $ 0 . 02 9 )  if  capacity use is in excess of 9 hours  
per  day . The rat iona le  for  this  addit iona l charge is  that the Fede r a l  hydro 
peaking system cannot p roduce as much capacity dur ing da i l y  sus t ained hour ly  
periods ( in excess of  9 cons ecut ive hours ) as  it can for  s horter per iods ( l e s s  
than 9 hours ) .  When t h e  FCRPS produces capacity f o r  extended per iods , i t s  
ab i l ity to meet firm commitments is  reduced . Horeover , t h e  return o f  
inordinate  amounts o f  energy dur ing o f fpeak hours h a s  the pot ent i a l  to  p l ace 
the Federal  system in a sp i l l  condit ion and thereby reduce the economic  
ut i l izat ion of  the  FCRPS hydro resources . 

b .  Proposed  Rate 

The proposed rate des ign remains the s ame as the exist ing 
rate . The proposed rate s chedu le cont a ins increases  in a l l charges . 
App l icat ion of  the bas ic  rates for cont ract year s ervice and contract s e as on 
s e rvice is proposed as f o l lows : ( 1 )  b i l l ing of  the cont r act year s ervice of  
$42 . 84 per ki lowatt per year  i s  rendered month ly by charging one -tw e l fth 
( $ 3 . 5 7  per ki lowatt per month of  cont ract demand ) of the annua l  charge ; 
( 2 )  s im i l arly , b i l l ing for the contract s eason s e rvice  is  done monthly  at 
one - f i fth of the s easonal rate of  $ 1 7 . 7 6 per k i l owatt per s e ason ( $ 3 . 55 per 
k i l owatt per month of  contract demand ) . The capacity charge for annua l  or 
s eas ona l s ervice w i l l be  increas ed by $ 0 . 04 per ki lowatt per month o f  b i l l ing 
demand for each hour and each port ion o f  an hour that the cus tomer ' s month ly 
demand durat ion exceeds 9 hours . 21 

c .  A l t ernat ives 

An a l ternat ive to the variab le  capacity rate in BPA ' s 
exis t ing f i rm c apacity rate wou ld  be a f ixed rate b a s ed on the cost  o f  
resources required to  p rovide the s ervice . Such a rate wou l d  ref l ect the 
average cost of providing capacity and wou ld  ignore the durat ion of capacity 
pur chas es . I t  wou ld p rovide no incent ive to l imit  the durat ion of  capacity 
purchas es dur ing the peak per iod . 

Another a lternat ive wou l d  be to o ffer a 
t ime - d i f ferent i ated f irm c apacity r ate  resu lt ing in a h igher rat e  dur ing peak 
than dur ing of fpeak hours . The peak period rate cou l d  be e s t ab l ished at 
margina l cost , thereby providing a s trong incent ive to avo id extended 
purchas es dur ing the p e ak per iod . Exces s revenues d e r ived from peak per iod 
s a les at margina l cos t cou ld  be credited agains t cos t s  as s o c i ated with f ixed 
cont racts and the D S I  value - o f - reserves credit . 

d .  Compar i s on o f  Cons equences 

The des ign of  the exis t ing f i rm c ap a c ity r ate  encourages 
a consumpt ion pattern that permits e f f i c ient operat ion of  the FCRP S , therefore 
minimiz ing the future need for cons t ruct ion o f  addit ional peaking fac i l it ies . 
One of the a lternat ives cons idered wou ld  charge a t ime - d i f ferent iated r at e  
result ing i n  a h igher peak per iod rate . This  des ign wou l d  have approximat e l y  
t h e  s ame e f fect a s  t h e  variab le charge o f  t h e  exi s t ing r a t e  w ith regards t o  
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the operat ion o f  the FCRP S . There fore , there wou ld  not be s ign ificant 
env ironment a l  d i f ferences between this  a l t ernat ive and the ex i s t ing rate 
des ign . 

The other a l t ernat ive cons idered was a fixed rate based  
on  the cos t  of  s ervice . This  rate wou ld  f a i l  to  ach ieve the  ga ins in 
e f f ic iency o f  operat ion o f  the FCRPS presumab ly achievab le  by either 
t im e - d I f ferent iat ion o f  rates or  a peak use surcharge . Th is cou l d  result  in 
the need for con s t ruct ion o f  addit ional peaking capacity and the negat ive 
phys ica l and socioeconomic impacts r e l at ed to cons t ruct ion and financ ing o f  
thes e fac i l it ies . 

3 .  Emergency Capacity Rat e , C E - 2  

a .  �x ist ing Rate 

The CE rate covers  eme rgency capac ity prov ided to  
ut i l it ies on  a weekly bas is  when ava i l ab l e . Return o f  energy assoc iat ed with 
the d e l ivery of  t h is capacity is required . B PA wi l l  provide short - t erm 
capacity s a l es only when an emergency cond it ion ex i s t s  as defined by B PA ' s 
General  Cont ract P rov is ions ( Sect ion 24 " Uncont ro l l ab le  Forces " ) and when BPA 
has capac ity avai l ab l e .  

App l icat ion o f  the bas ic  rat e i s  a s  fo l lows : ( 1 )  b i l l ing 
o f  the cont ract week s ervice of $ 0 . 5 6 per k i lowat tweek is rendered mont h ly ; 
( 2 )  b i l l ing for de l iver ies over the intertie  o f  $ 0 . 22 per k i l owattweek is 
rendered month ly . 

b .  Propo s ed Rate 

The propos ed rate des ign remains the s ame as the exi s t ing 
r at e .  The propos ed rate s chedu l e  contains increas es in a l l  charges . 
App l icat ion o f  the propo s ed basic  rate is  as fo l l ows : ( 1 )  b i l l ing o f  the 
cont ract week s ervice o f  $ 0 . 9 5 per ki lowattweek is  rendered month ly ; 
( 2 )  b i l l ing for de l iver ies over the int e r t ie o f  $ 0 . 3 6 per k i l owattweek is 
rendered mont h ly . 

c .  Comparison o f  Cons equences of Exis t ing and Propos ed 
Rat es 

I t  is  not ant ic ipated that there wi l l  be s igni f icant 
environment a l  d i fferences between the ex i s t ing and the p ropo s ed rates . 

4 .  New Resources F irm Power Rat e ,  NR - 2  

a .  Exist ing Rate 

The NR rate s chedu l e  is  ava i l ab l e  for the purchase o f  
f i rm power f o r  res a l e  or  f o r  direct  consump t ion b y  purchas ers  other than D S I  
customers (who t ake power under rate s chedu les  I P  and MP ) . I t  i s  ava i l ab l e  
f o r  s a le  to  t h e  I OU ' s t o  s e rve any o f  the ir  f irm power deficits  in the year 
prior to  December  5 ,  1 9 8 0 , p lus any I OU load growth , and new l arge s ingle 
loads o f  pub l ic body , muni c ipal , or  cooperat ive ut i l it ies . 
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The NR - 1  rate schedu le  cont ains both a demand and an 
energy charge . The demand charge for the b i l l ing months December t hrough May , 
Monday through S aturday , 7 a . m .  through 1 0  p . m . , is $2 . 8 0 per k i lowatt o f  
b i l l ing demand . The demand charge for the b i l l ing months June through 
November , Monday through S aturday , 7 a . m .  through 10 p . m . , is $ 1 . 44 per 
ki lowatt of bi l l ing demand . For a l l  other t imes there is no demand charge . 
The energy charge is  30 . 8  m i l ls  per k i lowat thour o f  b i l l ing energy for the 
b i l l ing months September through March , and 24 . 7  m i l l s  per k i l owat t hour for 
the b i l l ing months Apr i l  through Augus t .  

b .  Propos ed Rate 

The propos ed NR -2  rate has been cons t ruct ed in such a way 
as to  reso lve some o f  the uncert ainty associated wi th the l OU I s purchas ing net 
requirement s from BPA . Current ly , no customer purchases  under NR - 1 .  The 
amount of I OU requirements load to be p l aced on BPA is dependent on the l ev e l  
o f  t h e  KR - 2  rat e . However , the amount o f  resource and , therefore , t h e  costs  
BPA  mus t incur and co l l ect from NR -2  is dependent on the amount o f  I OU net 
requirement s p l aced on B PA . There fore , there is a c ircu lar  caus e and e f fect 
r e l at ionship . To reso lve this  p rob lem ,  the KR -2  rate is cons t ructed with a 
has e rate which is bas ed on a b lock o f  the lowes t cos t res ources ass igned as 
s erving the Kew Resources load . The NR -2 rate is equal  to the base rate unt i l  
t he total  purchas es exceed the annual  average output o f  the lowes t cost  
resources . Therea fter , the  NR- 2  rate  w i l l  increas e as  the  IOU requirement s 
load increases and B PA must purchase add it ional resources to  s e rve the load . 
The NR - 2  rate w i l l  be c a l cu l ated under three c ircums tances : ( 1 )  at the 
beginning o f  the operat ing year ; ( 2 )  when a new customer s t arts  purchas ing 
under NR - 2 ; and ( 3 )  when BPA has s urp lus fi rm resources . The f irst  two rate 
c a l cu l at ions occur when there are maj or  changes o f  the load to be s erved under 
NR - 2 . I n  the t hird ins t ance when BPA has surplus f i rm resources that are 
lower cos t than a part of the resources that or igina l ly went into c a l cu l at ing 
the NR - 2  r at e ,  t he NR -2  rate w i l l  be reca l cu l ated s ub s t itut ing the lower cos t  
resources for t h e  previous ly ass igned resources . The higher cost  resources 
that are no longer in the NR- 2  rate wi l l  be avai lab l e  for s a l e  as surp lus f i rm 
res ources . 

The demand charge for NR - 2  is the s ame as for the 
pr ior ity f irm rate s chedu l e : $4 . 75 per k i lowatt o f  b i l l ing demand during 
w inter peak hours and $ 2 . 3 9 per ki lowatt of b i l l ing demand dur ing summer peak 
hours . There is  no demand charge for o f fpeak hours . The energy charge , i f  
the total  purchas es o f  a l l  customers under this rate s chedu le  are less  than or 
equa l to  3 16 average megawatts , sha l l  be : 29 . 5  mi l ls per k i lowatthour o f  
b i l l ing ene rgy f o r  t h e  w inter per iod and 2 7 . 2  m i l l s  per  k i lowatthour o f  
b i l l ing energy for the s ummer per iod . I f  the total  purchas es o f  a l l  customers 
under this rate s chedu le  exceed 3 1 6  average megawatt s , the energy charge w i l l  
b e  determ ined f rom t he energy costs  recovered i n  the above energy charge p lus 
the energy cos t s  of add i t iona l resources . 

The NR-2  rate schedu le  inc ludes an adj us tment for power 
factor and exchange . 
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c .  A lternat ives 

One alternat ive to the propos ed NR - 2  rate  wou ld be  to 
maintain uni form s easonal  energy charges b a s ed on averaging the energy cos ts  
of  a l l  new resources acqu ired by BPA . The demand charge wou ld  be the s ame as 
under the propos ed NR -2  rat e ;  howeve r ,  the summer ene rgy charge wou ld  be 
35 . 6  m i l l s  per ki lowatthour and the winter energy charge wou ld  be 38 . 9  mi l l s 
per ki lowatthour . Thes e energy charges are substant i a l ly above tho s e  which 
wou ld be emp loyed for market ing up to 3 1 6 average megawatt s  of new resources 
f i rm power under the proposed NR - 2  rate s chedu l e . 

The primary prob lem with this first  a lternat ive to the 
propos ed NR -2  rate is that the energy charges wou ld  be so high as to caus e the 
power to be v i rtua l ly unmarket ab le . 

A s econd a l ternat ive wou ld  be  to market power from new 
resoures under two level ized ( un i form)  rates . The f ir s t  wou ld ref lect the 
cos t  of  the lowes t cost resources current ly ass igned to s erve new resources 
f i rm loads . This rate wou ld be app l i ed to a l l  new resources f i rm loads . The 
s econd rate wou ld ref lect  the cost of B PA ' s mos t  co s t ly new resources 
( i . e . , renewab le resources ) the output o f  which wou ld  be  market ed as surp lus 
power . 

Prob lems w ith this second a lternat ive are two fo ld . 
F i rs t , the rat e e s t ab l ished for supp l y ing new resource f i rm loads wou ld  be low 
enough so  that the demand for this  power wou ld  exceed the c ap ab i l ity o f  the 
ava i l ab l e  lowes t cost new resources , creat ing an underrecovery of  cos ts . 
S econd , output from the remain ing r e l at ive ly  h i gh cost renewab le  resources 
wou ld  be very expens ive and not marketab l e ,  thereby result ing in unrecover ab l e  
resources cos t s  o r  prec lud ing the acquis it ion o f  such resources . 

d .  Comparison o f  Cons equences 

The env ironment a l  cons equences of the NR- 2  rate and its  
a l ternat ives cou ld vary somewhat , a lthough none o f  the  cases  woul d  be  expected 
to  have more than a very minor ef fect on the environment . S ince the un iform 
energy charge approach wou ld  p ropab ly prevent new resources f i rm power s a les , 
it  wou ld  also  e l iminat e the sma l l  loca l ized e f fects as sociated with BPA ' s 
acquis i t ion and operat ion of  new res ources . 

The low cos t / h igh cost  approach cou ld  create increas ed 
demand for s ervice which wou ld  increase the impacts associated with 
cons t ruct ion and operat ion o f  new resoures . 

The propos ed a l ternat ive wou l d  c reate effects  who s e  
magnitude wou l d  fa l l  between thos e o f  t h e  two previous ly dis cus s ed 
a l ternat ives , s ince it wou ld  be l ikely the s ame s a les o f  new resources firm 
power wou ld be made , however , these wou ld  be  somewhat  l imited due to  the 
inc reas e in the energy charges which wou ld  accompany growth in the demand for 
new resources f i rm power . 
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5 .  Non f irm En!,:2"EY Rate S chedu l e ,  �F - 2  

a .  E x is t ing Rate 

B PA t s exist ing NF rate represents a departure f rom the 
1 9 7 9  shar e - the - s av ings rate design .  The share - the-s avings concept is  a 
p r i c ing mechan ism  that  at tempts  to reconc i l e the d i f ference between the cost  
of  energy to t he s e l l er and the va lue o f  ene rgy to the  purchaser  by 
e s t ab l is h i ng a price between the two . The exist ing NF - l  nonf i rm energy rat e 
is  des igned to  re f l ect the costs  o f  resources used to produce Fede r a l  non f i rm 
ene rgy . There fore , operat ion a l  cons iderat ions are the bas is o f  this  rate  
des ign . 

The rate for non f i rm energy s a l e s  is b a s ed on the aver age 
cos t  of t r ansmis s ion , at 2 . 0  m i l l s  per k i l owat thour , p lus one o f  the 
fo l lowing : ( 1 )  the d iurna l ly -di fferent iated average cost  o f  power from 
hydroel ect ric faci l it ies , which is 4 . 5  m i l ls  per k i l owat thour during the 
per iod Monday through Saturday , 7 a . m .  through 10  p . m . ; and 3 . 0  mi l l s per 
k i l owatthour for  a l l  other hours o f  the year , o r  ( 2 )  the cost  of  a power 
purchas e in m i l l s  per k i lowatthour incurred s ince the preceding Ju ly  3 1 ,  or 
s ince the l a s t  t ime that a l l  FCRPS reservoirs were sub s t ant i a l ly fu l l ,  o r  
( 3 )  BPA t s c o s t  o f  other resources in m i l l s  p e r  ki lowatthour ope rated s ince the 
preceding Ju ly  3 1 , or  s ince the last  t ime that a l l  FCRPS res ervo irs were 
subs t ant i a l ly fu l l , o r  ( 4 )  a we ighted average in m i l l s per k i lowatthour b as ed 
on cost  f rom the preceding catego r ies . 

For cont racts that refer to the non f irm ene rgy rate  
s chedu l e  for det ermining the  value  o f  energy , the  rate is 9 . 6  m i l l s  per 
k i l owatthour . 

b .  P roposed Rate 

This rate wou ld  be for the purchas e of non f i rm energy 
both ins ide and outs ide the P a c i f i c  Northwes t ,  and a l s o  for energy de l ivered 
for emergency us e under  the condit ions set forth in S ect ion 5 . 1  of t he Gene r a l  
R at e  S chedu l e  Provis ions . This rate wou l d  n o t  be for  t h e  purchas e o f  energy 
that B PA has a f irm ob l igat ion to supp ly . 

The pr ice per ki lowatthour for  the NF-2  rate wou l d  be set  
accord ing to  the  fo l lowing three condit ions . �jore than  one condit ion may 
app ly  at any given t ime . 

( 1 )  A s t andard rate wou ld  app ly  at a l l  t imes except 
under condit ions when 2 be low app l ies . I t  ref lects the average cost  of power , 
at 2 0 . 5  m i l ls per k i l owatthour . 

( 2 )  A s p i l l  rate cou l d  be app l ied to  a l l  s a les  o f  energy 
when a s p i l l  or imminent s p i l l condit ion exists  at one or  more FCRPS 
hydroe lect ric  p l ant as  a res u l t  o f  excess  energy on the FCRPS . Th is rate 
wou l d  be t ime -d i f ferent iated as fo l lows : 10 . 0  m i l l s  per k i lowatthour dur ing 
the period Monday through Saturday , 7 a . m .  through 10 p . m . ; and 8 . 5  m i l l s  per 
k i l owatthour for  a l l  other hours o f  the year . This rate wou ld  not be in 
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ef fect when the Federal  system is spi l l ing for reasons other than an exces s o f  
energy such a s  fish  operat ions . 

( 3 )  An increment a l  rate cou ld  be  used for disp l aceab l e  
power produced concurrent with a nonf i rm s a l e . When the increment a l  cost  o f  
that disp l aceab le  power i s  great er than that specified i n  the S t andard Rate 
above , the rate wi l l  be equal  to the incremental  cost  of  that disp l aceab le  
power p lus a facto r o f  15  percent but  not to  exceed the ful ly d i s t r ibut ed 
costs of the resource being s o l d . 

c .  A l ternatives 

One a lternat ive to the propos ed NF - 2  rate wou ld  be  to 
l eave the s t ructure as it was in the NF - 1  s chedu l e  wh ich was bas ed on a fixed 
cost of t ransmiss ion p lus one o f  four cos t  d i f ferent i a l s  des igned to r e f lect 
the costs of resources used to produce nonf i rm energy . Another a l ternat ive 
wou ld  be  to revert to  the share- the - s avings rate des ign us ed in the 1 9 7 9  rate 
s chedu le  ( the H - 6  rate ) . This rate was based on the cost  of  the resources the 
customers were running and not on B PA ' s own operat ing cost , except that a 
f loor and ce i l ing were es t ab l ished . A f inal  a lternat ive cons idered was a 
s ing l e  f lat rate , without adj us tments for sp i l lage o r  operat ing cos t . 

d .  Comparison o f  Cons equences 

The p roposed NF - 2  and the three a lt ernative des igns 
cons idered vary in potent i a l  envi ronment a l  cons equences . The a lternat ive ( and 
ex ist ing ) NF - 1  des ign probab ly a l lowed B PA the most f l ex ib i l ity , in t erms o f  
rate lev e l s  and ab i l ity to  respond t o  water and market condit ions . This  
f l exib i l ity cou ld  conceivab ly inf luence both phys i c a l  and socioeconomic 
envi ronmental  impacts . The proposed NF - 2  rate has lost some of the 
f l ex ib i l ity to respond to market and water cond it ions , and therefore , coul d  
conceivab ly have l e s s  o f  a n  inf luence o n  phys i c a l  and s o cioeconomic  
environment a l  impacts . 

The share-the - s avings a lternative des ign ( H- 6 )  was 
des igned to disp lace high - cost  thermal  resources , which coul d  be accomp anied 
by a reduct ion of generat ion associated environment a l  impacts . None of the 
other nonf i rm energy rate des igns are so targeted at reducing generat ion from 
specific  resources . 

F ina l ly ,  the f l at rate des ign a l ternat ive o f fers no 
f l ex ib i l ity to respond to water and market condit ions and there fore distorts  
the  economics by  ignor ing the  current operat ing charact e r i s t i cs . Further , the 
l ev e l  at which the rate wou ld  be s et cou l d  have an environmenta l  impact . For 
examp l e ,  if s et too h igh , a f lat rate coul d  prec lude the s a l e  of non firm 
energy , thus forcing B PA to  sp i l l  water and was te  energy . A high f ixed rate 
cou ld  a lso  be a dis incent ive to  the purchas e o f  non f i rm energy f rom BPA . I n  
ins t ances when t h e  non firm energy wou ld have been purchased to  disp l ace 
r e l at ively  high cost  therma l p l ants , the resu l t  o f  too high a f l at rate l ev e l  
cou ld  be increas ed po l lutant l ev e l s  associated w i t h  the therm a l  generat ion . 
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6 .  Res erve Power Rate S chedu l e ,  RP - 2  

a .  E x i s t ing Rate 

The RP s chedu l e  is ava i l a b l e  for the purchase  of ( 1 )  f i rm 
power to  meet a purchaser ' s unant icipated load growth as provided in a 
purchaser ' s power s a les  cont ract ; ( 2 )  power for wh ich BPA determines no other 
rate s chedu l e  is  app l ic ab l e ; or  ( 3 )  power to s erve a purchaser ' s f i rm power 
loads in ci rcum s t ances where BPA does not have a power s a les cont ract in force 
with the purchaser  and BPA determines that the rate shou ld  be  app l ic ab l e . 

The exis t ing res erve power rate is based  d irect ly  on the 
results  o f  the Long Run Increment a l  Cos t Ana lys is and the Time - D i f ferent iated 
P r i c ing Ana lys is o f  long run increment a l  costs . Th is rate inc ludes a demand 
charge that is t im e - d i f ferent iated both diurna l ly and s easonal ly . The demand 
charge for the b i l l ing months December through May , �onday through S aturday , 
7 a . m .  through 1 0  p . m . , is $ 12 . 5 7 per k i l owattmonth o f  b i l l ing demand . The 
demand charge for the b i l l ing months June through November , Monday through 
S aturday , 7 a . m .  through 10 p . m .  is $ 3 . 4 7 per ki lowat tmonth of b i l l ing 
demand . There  is no demand charge during other hours of the year . The energy 
charge is 6 2 . 1  m i l l s  per k i l owat thour and is app l icab le  a l l  hours of t he 
year . The RP rate inc ludes an adj us tment for power f actor . 

b .  Proposed Rate 

The proposed rate des ign rema ins the s ame as the exist ing 
rat e . For this rate f i l ing the Long Run I nc r ement a l  Cost Ana lys is and the 
T ime - D i fferent iated P r i c ing Analys is has been comb ined into one ana lys is , the 
T ime - D i f ferent i at ed Long Run Increment a l  Cost Ana lys is . The p roposed  rate 
s chedu le  cont a ins dec reases in a l l  charges . 

The reserve power rate inc ludes a demand charge which is 
t ime - d i f ferent iated on both a d a i ly and s easona l b as is . The demand charge for 
the b i l l ing months December through May , Monday through Saturday , 7 a . m .  
through 1 0  p . m . , is $ 9 . 9 5 per k i l owatt o f  b i l l ing demand . The demand charge 
for the b i l l ing months June through November , Monday through S aturday , 7 a . m .  
through 1 0  p . m . , is $ 4 . 9 6 per k i l owatt o f  b i l l ing demand . There  is no demand 
charge dur ing other hours of the year . The energy charge is 43 . 9  m i l l s  per 
k i l owatthour and is  app l ic ab l e  a l l  hours of the year . The R P - 2  r ate  inc ludes 
an adj us tment for power factor . 

c .  Comparison o f  Cons equences o f  Exist ing and Propos ed 
Rates 

I t  is not ant i c ipated that s u f f ic ient s a l es wou ld  occur 
under this  s chedule  to create a s igni f ic ant env i ronment a l  e f fect regard less  o f  
t h e  des ign o f  t h e  r at e . 

7 .  F irm Energy Rate S chedu l e , FE - 2  

a .  Exist ing Rate 

This  rate is  des igned to s erve the requirements of  
contr act purchasers o f  f i rm energy in the amounts and dur ing the per iods 
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specif ied in the contracts . The rate is based on the app l ic a t ion o f  the PF - 1  
rate assuming 1 0 0  percent load factor . 

The rate for who l es a l e  f i rm energy is 1 0 . 0  m i l l s  per 
k i l owatthour for a l l  hours o f  the year . An adj ustment for power factor a l s o  
i s  inc luded in the FE - 1  rate . 

b .  Propo s e d  Rate 

The propos ed rate des ign remains the s ame as the exis t ing 
rate with the addit ion o f  an exchange adj us tment . 

The rate for  who l es a l e  f i rm energy is 1 7 . 5  m i l l s  per  
k i l owatthour for a l l  hours o f  the year . 

c .  Compar i s on o f  Cons equences of Exist ing and Proposed 
Rates 

It is not ant ic ipated that s u f f i c ient s a les  wou l d  occur 
under this s chedu l e  to create a s ign i f i c ant environmenta l  e f fect regard l e s s  of 
the des ign o f  the rate . 

8 .  Indus t r i a l  Firm and Mod i f ied F i rm Power Rates , I P - 2  and MP - 2  

a .  Exi s t ing Rates 

The exist ing IP and MP rate s chedu l es are two s eparat e  
rate s chedu les for the s a les  o f  Fede r a l  power to  B PA ' s d irect -s ervice 
indus t r i a l  cus tomers . I n  deve l op ing thes e rates it was assumed that a port ion 
of the power needed by the D S I ' s wou l d  be provided by Fede r a l  b a s e  system 
resources and the remainder by exchange resources acquired from part i c ipat ing 
ut i l it ies . Cons equent l y ,  the rates were based  on cos ts  from two res ource 
poo l s . The demand and energy charges of the I P - 1  and MP - 1  rate s chedu l es are 
t ime - d i f ferent i ated s imi l a r ly to those  of s chedu le  PF - 1 .  

BPA o f fered two power rate s chedu l es , I P - 1  and MP - 1 ,  to  
DS I cus tomers to  a l low for b i l l ing d i f ferences assoc i ated with the two typ es 
o f  cont racts ava i l ab le  to  these cus tomers . A lthough the I P - 1  and MP - 1  rat e 
schedu l es share many common features , s ign i f icant d i f ferences occur in the 
areas of power ava i l ab i l ity , the va lue of res erves adj us tment , and advance o f  
energy . 

A va lue o f  res erves adj us tment was inc luded under the 
I P - 1  rate schedu l e , but not under the MP - 1  s chedu l e , becaus e o f  the 
d i fferences in the qua l ity o f  power ava i l ab l e  under the two rate s chedul e s  and 
in the associated contract s . The DS I customers prov ide BPA with res erves 
through the interrupt ib l e  provis ions conta ined in the interim contracts whi ch 
are assoc iated with the I P  rate . I n  genera l ,  BPA c an interrupt the top 
quart i l e  o f  the indus t r i a l  load at  any t ime for any reason for s ervice of the 
Admini s t r ator ' s other f i rm l oads . Another 25 percent can be  interrupt e d  to 
o f fs et l o s s  of power due to d e l ays in cons t ruct ion o r  the inab i l ity  t o  operate 
new generating proj ects . Addi t ional  res t r ic t i ons can be  made for forced 
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outages and / o r  to mainta in sys tem re l i ab i l ity . BPA has fewer res t r i c t ion 
r ights  under the MP cont racts . To determine the value of res erves , BPA 
c ategor ized and ana lyzed three types o f  r e s e rve s : operat ing res e rves , 
p l anning reserves , and s t ab i l ity res erves . A va lue - o f - rese rves rate 
adj us tment which t o t a l s  $ 7 6  m i l l ion is inc luded under the I P - 1  rate s chedu l e  
i n  the form o f  a un i form reduc t ion i n  the monthly demand and energy charges . 
The adj us tment is $ 1 . 1 8 per k i lowatt o f  b i l l ing demand and 1 . 2  mi l ls per 
k i l owatthour of b i l l ing energy . 

F ina l ly ,  the de l ivery o f  advance energy and the 
ob l igat ion for its poten t i a l  return was provided fo r unde r  the I P - 1  rate 
s chedu le  but was not ava i lab l e  under  the MP - 1  rate s chedu le . Advance energy 
was a l imited amount o f  power del ivered dur ing per iods when BPA restricts  
indust r i a l  f i rm power . The power mus t  be  returned i f  the  energy was  needed to  
s e rve other f i rm loads . I f  excess water f lows occur and res ervo i rs refi l l  or  
are operated for f lood cont ro l ,  then the ob l ig a t ion to  return the advance 
energy was waived . Return of advance energy to BPA , when requ ired , cou ld  
occur e ither through the  purchas e by  the o b l igated cus tomer o f  energy from a 
source other than B PA o r  through a reduct ion in load by the ob l i gated 
cus t omer . I n  e ither cas e ,  BPA ' s ab i l ity to  s erve its  other f irm l o ads remains 
unchanged . 

The demand charges for the I P - 1 and MP - 1  rates are the 
s ame as the demand charges for the ex i s t ing p r io r ity f i rm rate . The winter 
peak charge is $ 2 . 8 0 per  k i l owatt o f  b i l l ing demand , the summer peak charge is 
$ 1 . 44 per k i l owatt of b i l l ing demand , and there is no demand charge dur ing 
o f fpeak hours . The energy charge is equa l to B PA ' s exis t ing f i rm energy 
charge p lus an amount s u f fic ient to recover the cos t o f  exchange power 
acqu ired under  the resident i a l  and sma l l  farm exchange program . The formu l as 
us ed in c a l cu l at ing the energy charge are the greater o f : ( 1 )  for the b i l l ing 
months o f  September through March , 7 . 4 m i l l s per  ki lowatthour o f  b i l l ing 
energy ; for Apr i l  through Augus t ,  6 . 9  m i l l s  per k i l owatthour o f  b i l l ing , or  
( 2 )  for the b i l l ing months S ep t ember through March , [ 1 . 7  + (X/246S ) ]  m i l l s  per 
k i l owatthour of b i l l ing energy ; for the months of Apr i l  through Augus t ,  
[ 1 . 6  + ( X/ 2480 ) ]  mi l l s  per k i l owatthour o f  b i l l ing energy (where X equa l s  the 
actual month ' s cost in thous ands of do l lars  incurred by the Administ rator 
pursuant t o  S ect ion S e c )  o f  the Regional  Act ) . A value - o f - res erves r ate 
adj us tment was inc luded under the I P - 1  rate s chedu le  in the form o f  a uni form 
reduct ion in the monthly  demand and energy charges . The adj us tment is 
$ 0 . 3 3 per k i l owatt of b i l l ing demand and 2 . 1  m i l ls per k i l owatthour of b i l l ing 
energy . 

b .  Propos ed Rate 

The IP and MP r ates have been comb ined into one r at e  
s chedu l e . �fos t  D S I customers are current ly  operat ing under new 20 -year 
cont racts which incorporate provis ions o f  the Region a l  Act and the I P - 2  
vers ion o f  this  rate  schedu le  i s  avai l ab l e  t o  these D S I ' s for the purchase of  
power ; the MP - 2  vers ion is avai l ab le to  thos e D S I ' s who have not s igned new 
contracts and wish  to purchas e power under the i r  Mod i f ied F i rm cont r acts . 

There is a change in the va lue o f  reserves 
det erm inat ion . BPA is  b as ing its det erminat ion o f  the va lue o f  res erves 
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provided by B PA ' s res t rict ion r ight s on DS I load on comb ined cyc l e  combus t ion 
turbines and an a l ternat ive load tr ipping s cheme . The e s t imated annu a l ized 
inves tment cost o f  cons t ruct ing the turb ines is $ 124  mi l l ion per  year for 
20 years . B PA e s t imated the variab l e  cos ts  that wou l d  be  incurred in FY 8 3  
from operat ing the turb ines t o  b e  $ 1  thous and based on average water . 
Stab i l ity res erves are va lued at $ 0 . 8  m i l l ion per year , based on an 
a lternat ive load tr ipp ing s cheme . B PA ' s ana lys is of  the va lue of  res erves 
appears as Appendix C to the Who l e s a l e  Power Rate Des ign Study . 

The cos t  of  the outages to the DS I ' s in FY 8 3  was 
est imated to  be $ 0 . 2  m i l l ion . A share the s avings approach was us ed to  
c a l cu l ate the value  o f  res erves credit which res u l t ed in a credit of  
$ 6 2 . 5  m i l l ion . The credit was to be  c l as s i f ied via  the reverse o f  the LRI C  
c l as s if icat ion percentages o f  the f ixed components of  generat ion cos t s  or 
76 percent to capacity and 24 percent to energy . This was to be  done in order 
to maint ain the proper price s igna l  to the DS I ' s .  However , an error was found 
in which the percentages were sw itched , i . e . , 24 percent was c l as s if ied to 
capac ity and 76 percent was c l as s if ied to energy . This error w i l l  be  
corrected in  the  f inal  propos a l . The credit is  in  the form o f  a uni form 
reduct ion in the demand and energy charges in the s ame manner as the current 
I P - 1  rate s chedu l e .  

S ervice t o  the D S I ' s under the Regional  Act i s  for power 
subj ect to interrupt ion in order to s erve B PA ' s other f irm loads . As p art  of 
the s ervice to the D S I ' s ,  B PA is to  p l an and acquire s u f f i c ient f i rm resources 
to s at i s fy three quarters o f  the DS I load . The remaining one quarter , 
referred to as the "top quart i l e" is  treated as firm load for operat ing 
purposes  only . The top quar t i l e  is a quas i - f irm load , to be s erved by 
operat ing resources in s uch a manner as to produce a quant ity of power with 
firm charact e r i s t ics for  s ix months , whi l e  not  ins t a l l ing addit ional  resources 
to meet it  on an abso lute f i rm b as is .  I f  p l anning or  operat ing shortages 
occur , s e rvice to the top quar t i l e  can be  rest r icted in order to  p rovide 
s e rv ice to BPA ' s f i rm load . 

There are four port ions to  the DS I top quart i le s ervice . 
Firs t , there is s ervice with s h i ft ed F irm Energy Load Carrying C apab i l ity  
(FELCC ) .  FELCC is  a p l anning device  provided for  under the P ac i f i c  Northwes t  
Coordinat ion Agreement of  1 9 64 to permit maximum f l ex ib i l ity in t h e  use  o f  the 
region ' s hydro and thermal resources . I n  genera l , i t  is the shap ing of  
res ervoir  draft  ( depth ) from one year  to another in ant i c ipat ion o f  great er 
than crit i c a l  level s treamf lows over a 4 -year per iod . In pract ice this  means 
that res ervo irs are drawn down to an ear l ier and deeper draft t han otherw i s e  
would  be  permitted . I f  norma l or  better than average rain f a l l  o ccurs , the 
res ervo irs  operate as ant i c ipat ed , and other resources operate as ant i c ipated , 
the reservo irs w i l l  ref i l l . There is r i s k  invo lved in shift ing FELCC i f  the 
better than critical  s treamf lows do not mat e r i a l ize which may result  in BPA"s 
res t r ict ion o f  power to the top quart i l e  and pos s ib ly the pul l ing back of  an 
equival ent amount o f  power from the second and third quart i l e  in l ater  periods 
to compens ate for the borrowed FELCC . 
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A s eco nd p o rt io n  o f  t he s e rvi c e  t o  t he t op qua rt i le i s  
no nf i rm e ne rgy .  l'b nf i rm e ne rg y  i s  the ex tra e ne rg y  prod uce d fro m ave rag e 
s t re a mf lows ve rs us c ri t ical p e ri od s t re a mf lows . Se rvi ng t h e  t op qua rt i le 
wo uld re sult i n  a n  addi t i o na l  u sag e o f  no nf i rm e ne rg y .  Si nc e  No rthwes t 
u t i li t i e s  c a n  u se no nf i rm e ne rg y  t o  s e rve t h e i r  loa d s  a nd e i the r s hut down 
the i r  hi gh e r  co s t  (the rma l) re s o u rce s o r  sell p ow e r  fro m  the i r  hi gh c o s t 
re s o urc e s t o  t h e  Pa c i f i c  So uthwe s t , t h i s c ould p e rhaps re sult i n  t h e  
di splace me nt o f  f ew e r  f i rm the rma l re so urce s .  

Du e  t o  a re c e nt c o urt d e c i si o n, p re fe re nce c u st o me rs have 
pri o ri t y  t o  no nf i rm e ne rg y  ma rke t e d  by B PA. The co urt deci sio n i s  subj ec t t o  
re he a ri ng a nd p o s s i ble a p pe al. Howe ve r, t o  make i t s c o nt rac t s  w i th t he DSI ' s  
co ns i s te nt wi t h  the  c o u rt ' s dec i s i o n, BPA ha s o f f e re d  D S I ' s  c o ntrac t 
a me ndme nt s  p ro vi d i ng t h at t h e  d e li ve ry  o f  Ind u s t ri al Fi rm Po we r f o r  t he DSI ' s  
t o p  qua rt i le load s p us ua nt t o  the pro vi s i o ns o f  Sec t i ons 7 (c )  a nd 8 (a) (2 ) o f  
t he DSI c o nt rac t s ,  f o r  t h e  DSI ' s  t h i rd qua rt i le load s p urs ua nt t o  
sec t i o n 7 (e )  (6 ) o f  the D S I  c o ntrac t s ,  a nd the  c o ns e rva t io n, recall, o r  
a c qui s i t i o n  o f  p owe r t o  d eli ve r, o r  a vo i d  t h e  re s t ri c t i o n  o f  Indus t ri al Fi rm 
Pow e r  f o r  the D S I ' s  t o p  qua rti le load s p urs ua nt t o  Se c t io n 8(c )  (9 ) will be 
s ubject  t o  t he p re fe re nce a nd p ri o ri ty t o  be g i ve n t o  p ublic bod i e s  a nd 
coope ra t i  ve s .  

A thi rd method o f  s e rvi ng t he t op qua rt ile a lso i nvo lve s 
a dvanc i ng e ne rg y  fro m a lat e r  p e rio d i nt o  a n  e a rli e r  pe riod . As wi t h  s hi f ti ng 
o f  F ELCC,  t h e  s ucces s o f  a dva nci ng e ne rg y  i s  d e p e nde nt o f  s t re a mf low 
co nd i t i on s . Pro vi sio n f o r  payba ck o f  a dva nce d e ne rg y  i s  mad e  i f  s tre a mf lows 
a re no t a bove a c ri tical le ve l. 

A f i nal a lte rna t i ve t o  s e rvi ng t h e  t op qua rt ile i s  
f le xi bi li t y . Flexi bi li t y  i s  the s a me a s  s hi f ti ng FELC C ,  bu t i s  wi thi n o ne 
y e a r  ra the r t h a n  betwe e n  y e a rs o f  t he c ri tical p e ri od . Flexi bi li t y  c an o nly 
be use d  wi thi n the c o ns t ra i nt s o f  the Coo rd i na ti o n  Agre e me nt and mus t be pai d 
back a t  a late r t i me ,  i f  s t re a mf lows d o n' t mate ri ali ze .  

Fi na lly , a ne w pro vi sio n i s  adde d t o  the IP -2 (MP -2 ) rat e  
schedule t o  e s t a bli s h  a mini mum bi ll. The mi ni mum bi ll i s  ba sed o n  t he 
f o re ca s t e d  a nnua l re ve nue s BPA wo uld recei ve fro m the low e r  3 qua rt i le s o f  D S I  
load , d ivided by t he t o ta l  D S I  o p e ra t i ng d e ma nd ,  a nd d ivided by 1 2  mo nt h s  i n  a 
ye a r  whi ch re s ult s  i n  $1 1 . 5 6  p e r  ki lowat t p e r  mo nth o f  ope rati ng de mand . The 
mi ni mum bi ll p ro vi s i o n  w a s  i nc luded i n  t he IP-2 rat e  i n  o rd e r  t o  s t a bi li ze 
B PA ' s re ve nue s .  The reve nue s fro m 3 / 4 o f  the D S I  loa d wa s cho se n a s  a basi s 
because 3 / 4 o f  the DSI load i s  s e rved a s  f i rm .  Th at i s , B PA ha s planned 
re s o urce s  a nd i nc urre d  c o s t s f o r  tho s e re so urce s i n  o rd e r  t o  s e rve D S I  load . 
If BPA i s  a ble t o  s ell i t s re sou rc es t hat a re s urp l us ,  t he Ad mi ni s t rato r may 

wai ve the mi ni mu m bi ll. If B PA re s tric t s  the D S I ' s  s u ch tha t the re ye nue s BPA 
wo uld have re c e i ved f ro m  t he bot t o m  t h re e  q ua rt i le s a d j us t ed f o r  re s t ri c t i o ns 
o n  the bo t t o m thre e  qua rt i le s a re le s s  tha n the  mi ni mu m bi ll, the mi ni mu m bi ll 
wo uld be waived . 

The d e ma nd c h arg es f o r t he I P-2 (MP -2 ) ra te i s  t he s a me 
a s  the d e ma nd cha rge s f o r  t he prio ri t y  f i rm  rat e .  Th e wi nt e r  pea k cha rg e  i s  
$4 . 7 5 p e r  k i lowa t t  o f  bi lli ng d e ma nd ,  t he s umme r p eak charg e i s  $ 2 . 39 p e r  
ki lowat t o f  bi lli ng de mand , and the re i s  no de ma nd cha rg e  f o r  the o f fpeak 
ho urs . The wi nt e r  s ea s o n  e ne rg y c h a rg e i s  19 . 5 mi lls per k i lowa t tho ur o f  
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bill i ng e ne rg y a nd t h e  s umme r s ea s on c h a rg e  i s  1 8 . 7 m ills  p e r  k i lowa t thour o f  
billi  ng e n e  rgy . 

An a d j u s tment f o r value o f  re s e rves i s  p ro vided o nly u nde r t he 
IP -2 po rt i o n  o f  the rat e  s chedul e .  Th e ad j u s tmen t i s  $ 0 . 3 8  p e r ki lowat t o f  
b i l li ng d emand a nd 1 . 7 m i l l s  p e r  k i lowa t thou r o f  b il li ng e ne rg y .  Ad di t iona l  
adjustment s whi ch a p p l y  t o  bo th indus tria l f i rm a n d  mod i f i e d f i rm pow e r  rate s 
a re a p owe r f ac t o r  a d j u s tment a nd a n  exchang e a d jus tment . 

Fi na lly , the IP-2 ( MP -2 )  rat e s chedul e i s  subjec t t o  a mlnlmum 
b i l l  p ro vl s l on. Pa yme nt f or s al e s  o f  p owe r s ha l l  be the g re at e r  o f  t he 
mon thl y ca lculate d bi l l  o r  a minimu m bil l .  Su ch mi nimu m bil l  wil l b e  
$1 1 .  5 6  p e r  k i lowa t t  o f  monthly o p e ra t i ng d emand b u t  m ay b e  a dj u s t e d  by t he 
ex chang e ad j u s tment . Th e minimum bil l  provi sio n ma y b e  waive d a t  the 
d i scre t i o n  o f  t h e  Admini s trator. 

c • Al t e rna t i ve s 

On e a l t e rnat ive t o  b o t h  e x i s t i ng a nd pro posed r a t e s  would 
be t o  e l imi nat e any compensa t i o n  t o  the D S I ' s  a s sociate d wi th th e re s t ri c t i o n 
ri ght s.  Another a l t e rna t i ve c ould b e  t o  pro vide s ome f o rm o f  c ompensa t ion t o  
the D S I ' s  i n  rec ogni tio n o f  the i r  re s e rve s ,  bu t i n  a n  amoun t d i f f e re n t  f rom 
that pro vided u nd e r  t h e  IP  r a t e . 

Th e valua t i o n  p ro c e s s  l e ad i ng t o  t h e  d e t e rm i na t i on o f  the 
re s e rve cred i t employe d i n  developi ng th e exi s t i ng I P  rat e i s  d e s cri be d i n  
d e t a i l  i n  BPA ' s 1 9 81 Who l e sale Po we r  Ra t e  De sign S t udy . 

Al tho u g h  va ri at ion s c a n  b e  cons i d e re d f o r  ea ch o f  the 
s t eps i n  the valua t i o n  p ro c e s s  t h e  m o s t  s igni f i cant a lt e rna t ive s  a re t h o s e  
i nvol vi ng t h e  me tho d use d f o r  a s s igni ng a valu e t o  th e re se rve s .  Whe rea s the 
value re f lec ted i n  t h e  p ro posed I P-2 r ate i s  b ased o n  t he c ap t i a l  c o s t  o f  
bui ldi ng and the e n e rg y  cos t o f  runni ng combine d cycl e c ombu s t i o n tu rbine s ,  i t  

c ould b e  a rg ued t h a t  a d i f f e rent valuat ion may have m e ri t .  An a lt e rnat ive 
wou l d  b e  t o  us e BPA ' s  198 3 ave rag e cos t o f  pow e r  a s  a valuatio n ba si s .  In 
e s sence t h i s  would re f l e c t  t h e  f ac t  t h at BPA would have p u rch ased re sou rc es 
ov e r  the sam e  t im e  fram e a s  p u rcha si ng re sou rce s t o  mee t f i rm load . Thi s 
rationale c ould b e  u s ed t o  j us t i f y  a v alue o f  re s e rve s b ased o n  embe dded 
c o s t . Thi s a l t e rna t i ve woul d produc e a mu ch low e r  valu e o f  re s e rve s tha n a 
method employing i ncremental c o s t s .  

In add i t io n  t o  va ryi ng th e basi s f o r  valui ng the 
re s e rve s ,  vari a t i ons c ould be emp loyed i n  t he m ethod f o r a p plying t h e  c re di t . 
Whe rea s the propo s e d  me tho d involve s grant i ng a credi t agains t the cha rg e  f o r  
e ach k i lowa t thour p u rch ased by t h e  D SI ' s ,  a n  a l t e rna t i ve would b e  t o  o f f e r  a 
credi t onl y whe n ,  and t o  the ext e n t  t o  whi c h ,  B PA ex e rc i se d i t s res t ri c t io n 
ri ght s.  Thi s  a p pro ach c ould cre ate  c a sh f low pro blems f o r  BPA i n  p oo r  wate r 
year s an d fail s t o  reflec t th e fac t tha t the benef i t o f  the re s e rve s l ie s i n  
t h e i r  e xi s tence , w he t he r o r  n o t  t h ey a re u sed . 

In addi tio n t o  a l t e rna t i ve me thod s f o r  valui ng the 
re s e rve s a nd a s s igning a c re d i t  t o  t h e  D SI ' s ,  vari a t ions i n  t he f o rm o f  t h e  
IP -2 rat e c oul d b e  emp loyed . Fo r exampl e ,  a t i e re d  rat e s truc tu re c oul d b e  
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develope d und e r  whi ch t o p  qua rt i l e  s ale s coul d b e  mad e  a t a rat e ba s e d  o n  the 
a ve rage c o s t  o f  BPA' s n o nf i rm re sourc es .  The r a t e  a p pl i ed t o  a l l  o the r D S I  
s e rvi c e  c oul d b e  base d o n  c o s t s o f  t h e  f i rm re sou rce s a s s i gne d t o  s e r v e  them . 

A pri ma ry  p ro blem with thi s t i e re d  a p pro ach i s  t ha t  t h e  
D S I ' s  ha ve the op t i o n  o f  cu rt a i li ng belo w th e f i rs t qua rtil e  befo re cu rt a i li ng 
the f i rs t  qua rt ile  when t h e  f i rst  qua rt i le i s  b e i ng s e rved w i t h  s hi f ted F ELCC 
or a dvance d e n e rgy . Thi s c oul d con tri but e t o  a revenu e s t a bi l i t y pro ble m  f o r  
BPA. Ho weve r,  t h i s  a p pro ach c ould p o tentially s e rve t o  l e s s e n  BPA ' s e xp o sure 
t o  revenu e i ns t abi li t y  due t o  wat e r  cond i t i o n s .  

A s econd a l t e rna t i ve r a t e  f o rm  would b e  f o r BPA t o  a p p ly 
a me ld e d  rat e wi th n o  minimum bi l l  pro vi sio n t o  the D S I ' s .  Thi s woul d mak e  
BPA' s re venue s t abi l i ty vulnerable t o  D S I  load c urt ai lment s ,  howeve r.  

d .  Comp a ri son o f  Consequenc e s  

The pri ma ry  e nvi ronmental c onsequences  o f  o ne o r  a no the r 
o f  the prici ng a l t e rna t i ve s und e r  di scus sio n woul d b e  re late d t o  th e e f f ec t o f  
e ach a l t e rna t i ve o n  t h e  l e ve l  o f  t h e  D S I  rate . Hi ghe r  r a t e s  would b e  e xpected 
t o  resul t i n  great e r  cu rt a i lmen t  o f  D S I  load s whi ch woul d reduc e th e impact s 
cre ated by D SI o p e ra t ions a nd by o p e ra t i o n  o f  g ene ra t ion re sou rc es re qui re d  t o  
s e r ve the D S I ' s . Hi gh e r  rate s ma y als o ha ve socioeconomi c conse quence s 
a f f ec t ing D S I  emp l oyment l e ve l s ,  i ndustri al o utput a nd o ve rall  f i nanc i al 
s t a t u s ,  a s  no t e d  i n  Sec t i o n  V I  ( B )  (2)  (b) . 

9 .  Spec ial Industri al Po we r  Ra te S chedule , SI -2 

a .  Ex i s t i ng Ra te 

Se c t i o n  l e d )  (2 ) o f  the Re gi ona l  Ac t a l lows t he 
Mmi ni s tra t o r  t o  e s tabli s h  a specia l rat e tha t nee d no t b e  cos t ba sed , i f  any 
d i re c t- s e rvi ce i ndus tri al  c us t ome r u sing r aw mat e ri a l s  i ndi genous t o  t he 
regi o n  woul d suff e r  a dve rs e impact s o f  i ncre a s e d  rate s pursuan t t o  the 
Re gi onal Ac t a nd i f  a l l p owe r s o ld t o  s uch a c us t ome r c ould be i nte rrup ted o r  
wi thdraw n t o  mee t f i rm load s i n  the regio n.  Hann a M cke l Sme l t i ng Company 
( Ha nna) has s u bmi t t ed i nf o rmation d emonstrating t h a t  a dverse i mp a c t s  o n  
funn a ' s  ope ra t i o n s wou l d  ha ve resul t e d  fro m i ncre a se d pow e r  c o s t s ha d BPA ' s  
IP-l r a t e s  b een made a p pl icable t o  i t s s al e s  t o  lia nna . 

The ref o re , B PA prop o se d the SI-l rat e t o  s e rve funn a , 

c onting ent u p o n  a cceptanc e by Ha nna o f  a s p ec ial  c la s s  o f  p owe r c onsi s t i ng o f  
on e -ha lf no nf i rm e n e rg y  an d on e -ha lf "juni o r  f i rm "  pow e r .  Th e  SI -l rat e wa s 
e s s entially a c os t  b a sed r a t e . The s avi ng s i n  p u rc h ased p owe r c o s t s  
a s s o c i a t e d  wi th no t s e rvi ng th e s econ d qua rt i l e  o f  the Hann a loa d wi th f i rm  
p owe r a re re flec ted a s  a re duc tion t o  t he IP-l rate , i n  a rri vi ng a t  t he S I -l 
rat e .  The s truc tu re o f  the S I -l rat e i s  the s am e  a s  the IP-l rat e excep t tha t 
t he S I -l rate h a s  b o t h  a f l oor a nd a c ei l i ng . BPA i nc luded a s urc h a rg e  i n  t he 
funn a con trac t t o  rec o v e r  c o s t s o f  servi ng Hann a tha t a re no t recove re d 
t h rough a p plication o f  t h e  rate i f  t he re a re s uch n onreimbu r s ed c o s t s  a nd i f  
( 1 )  funn a ' s  sale s pric e f o r  ni cke l i ncre ase s and /o r  ( 2 )  the Hann a o p e ra t i o n 
re a l i z e s  p ro f i t . 
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The  deman d cha rg e  f o r  SI -l pow e r  f o r  I€cemb e r  through 
May ,  Mo nday th rough Sa turd ay , 7 a . m .  th rough 10 p .m . , i s  $ 2 . 8 0 p e r  KW o f  
bi l l i ng demand p e r  mon th.  Fo r the mon th s o f  Jun e throu gh t-b vemb e r ,  Monday 
t h rough Sa turd ay , 7 a . m .  t h rough 1 0  p . m . , the d emand charg e  i s  $ 1 . 4 4 p e r KW o f  
billi ng demand p e r  mon th.  furi ng al l o th e r  hour s the re i s  n o  demand cha rg e .  
The e ne rg y charg e i s  the  gre at e r  o f  ( 1 )  7 . 4  m i l l s  p e r  kilowat thour o f  b il l i ng 
ene rg y  f o r  the billi ng mon th s  Sep t emb e r  through Ma rch and 6 . 9 mil l s p e r  
kilowa t thour 0 f b i lling e ne rg y f o r  t h e  months Ap ri 1 t h rough Augus t  0 r 
( 2 )  [ (X/246 5 )  - 4 . 8 ) ] mill s p e r  kilowat tho u r  f o r  the mon th s Septemb e r  throu gh 
Ma rch a nd [ (X /2 480) - 4 . 9 ]  m il l s  p e r  kilowat thour f o r t he months Ap ri l t h rough 
Algus t , whe re "X" e qual s the actua l mon thl y cos t s i n  thousand s o f  do lla r s  
i ncurred by t h e  Adminis trator p ursuant t o  s ection  5 (c )  o f  t he Re gi onal Ac t .  
The ene rg y  cha rg e  i s  no t t o  excee d 1 0 . 6 mill s p e r  kilowat tho u r  i n  any mon th ,  
exc lud i ng a ny s u rc h a rg es . 

b .  Propose d Rat e 

The S I -2 rate i s  based o n  the  I P-2 rate  with the  s ame 
provi s i o n s  and adjustment s .  

The S I -2 rate  i s  c alculated o n  the net  o f  the a ddi t i onal 
cos t s ,  base d o n  the TDLRI C Analysi s ,  of 2 3 . 5 megawatt s o f  resou rce s whi ch BPA 
would h ave i ncurre d  i f  Ha nna had not  a gre ed t o  a ddi t i onal i nterrup t ible 
pro vi sion s i n  i t s specia l con trac t and the los s o f  revenue s fro m  
2 3 . 5 m egawat t s  b eing n o  l ong e r  a vailable f o r  nonf irm s ale s .  Thi s net  i s  
c la s s i fie d t o  demand and ene rg y  usi ng the TDLRI C cla s s i ficatio n re sult s f o r  
g ene ration c o s t s  i nc luding f ixed a nd vari able c o s t s  o f  1 9  p e rc ent t o  c apacity 
a nd 81 p e rcent t o  ene rgy , the n tim e  d i f f e rentiate d vi a Hann a ' s  bi l l i ng 
d et e rminant s f o r winter a nd s umme r.  Thi s  c re dit  i s  s ubtracted f rom  t he t otal  
c o s t s allocate d t o  funna i n  o rd e r  t o  d e ri ve th e rat e ( Tabl e  2 4) . The SI -2 
rate s chedule has a minimum b ill  pro vi sion  s imi lar  t o  the IP-2 rate . ho weve r ,  
i t  i s  base d o n  revenue s from funn a ' s  bo t to m  tw o qua rt i le s .  

c .  Compa ri son o f  Co ns equences of  Ex i s t ing and Pro po sed Ra tes 

The e xi s ting a nd the pro posed rates  have p os i t i ve 
socioeconomi c impac t s  by mi t igati ng the adve rs e impact s o n  Hann a and i t s  
emp loyee s t hat would re sult f ro m  i ncre ased p owe r c o s t s  i f  BPA were t o  ap p ly 
i t s I P  rate s t o  funn a .  Thes e  po s i ti ve impact s i nc lud e maintenanc e o f  
employment l eve l s  i n  a n  i so lated p a rt o f  the  re gion wi thout t rans f e rri ng 
signi f icant cos t t o  the remaini ng ratepaye r s .  

1 0 .  Ene rg  y Bro ke r Ra te , EB-l 

We s t e r n  Sys tem s  
Bro ke r  p ro gram . 

a .  Ex i s t ing Ra te 

BPA d oes  not pre sent ly o ffe r a n  e ne rg y  b roke r  rate . 

b .  Propo s e d  Rat e 

In Oc to be r 1 9 81 ,  B PA e ntered i nt o  a n  agre ement with t he 
Cbo rd inat i ng Cbunci l (W SC C)  t o  pa rticipat e i n  W SC C ' s  En e rg y  

The b roke r p ro gram o ff e red  by W SC C  i s  a c ommuni cation and 
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s chedu li ng procedu re f o r  mat chi ng potentia l selle r s  o f  e lec tri c  energ y  wi th 
p otential buye rs . A c omput e r  s y s t em (the  e ne rg y  b roker)  a rrang e s  s el l ing a nd 
buyi ng quotation s betwee n pa rt icipati ng u t i l i tie s and identi fie s al l ene rg y  
transac tions . BPA w i l l  u se t h e  b roke r  f o r e ne rg y  s ales  o nly a f t e r  a ll 
avai labl e ma rke t s ha ve bee n se rve d und e r  the no nf i rm ene rg y  rat e s chedul e .  
Onc e nonf i rm e ne rg y  i s  o ff e red o n  t he Bro ke r ,  p ublic a gency a nd re gi onal 
pre f e renc e wi l l  no long e r  be a fact o r  i n  det e rmini ng wh o wil l p u rchas e nonf i rm 
e ne rg y .  Bo th buy a nd s e l l  t r ansact ions a re negotia ted o n  an  hourly bas i s  and 
a re interrupt i bl e  immediate l y  upo n notificatio n .  

BPA may a l so a c t  a s  a b roke r  i n  the  WSC C s y s tem f o r i ts 
cus tome r s  whe n e n e rg y  i s  des i re d  t o  b e  sol d by thos e cus tome r s  o n  the Broke r .  
Po we r s o ld i n  thi s manne r would be f rom pre vi ously s to red ene rg y  i n  t he FCRPS 
and woul d no t includ e se rvic e ,  sto rag e , wheeling , o r  deratio n cha rge s tha t BPA 
a ss e s se s  i t s c us tome rs f o r  s to rage s e rvice . 

The  W SC C  a greeme n t  def ine s the BPA bu y pric e quot e a s  the 
e s t imat ed d ecremental o r  e quivalent e xpense p e r  k ilowat thour which would 
othe rwi s e  ha ve bee n incur re d by BPA i n  gene ra t i ng or pu rchasi ng en e rg y  from 
a l t e rna t i ve s ourc e s in l i eu of b roke r  e ne rg y  scheduled f o r d el i ve ry  t o  BPA 
du ri ng tha t ho u r. BPA ' s bu y pric e quot e i s  intende d t o  b e  n o  les s tha n the 
decre mental c o s t  o f  e ne rg y  f ro m  a l t e rna t i ve re sou rc es o nline t hat hour,  o r  the 
de crementa l c o s t o f  ene rg y  availabl e f o r  p u rchas e or bei ng p u rchase d tha t ho u r  
on a p re scheduled basi s .  BPA may u se t h e  b roke r  t o  purchase e ne rg y  p ri ma ri ly 
t o  mee t sho rt -te rm ene rg y  requi rement s .  

The W SC C  agre ement d e fines the BPA s ell  pri ce quote  a s  
the e s t ima te d i ncrementa l o r  e quivalen t expens e p e r  ki lowat tho u r  whi ch would  
be  i ncu rred by  BPA i n  s upplying b roke r  e ne rg y  s cheduled for  d el i ve ry  d uri ng 
su ch hou r  t o  the buy e r  fro m re sou rce s whi ch a re availabl e t o  supp l y  ene rg y  
d uri ng t hat hour a s  d e t e rm ined by BPA. BPA ' s s ell  pri ce quote i s  i ntended t o  
b e  n o  grea t e r  tha n th e i ncreme nta l cos t o f  ene rg y  s t o re d  i n  the FCRPS , the 
i ncremental c o s t  o f  o pe ra t i ng thermal re sourc es ,  o r  the  i ncremental c os t  o f  
ene rg y  p u rcha se s .  Su ch s to red , the rma l o r  p u rchase d ene rg y  quote d f o r  sal e 
would e it he r  b e  c oncurrently o nline t o  BPA o n  that hour o r  s t ored  i n  t he FCRPS 
o n  a pri o r  ho u r .  ilimulati ve balance s o f  s to re d  ene rg y  fro m the FCRP S use d f o r  
s a le o n  t he b roke r s y stem would be re duced when t h e  e ne rg y  quoted i s  s o ld . 
�ai n ,  no nf i rm BPA ene rg y  woul d  b e  o f f e re d  f o r  sal e onl y whe n the no nf i rm 
e ne rg y  c annot be s o ld t h rough BPA' s normal s cheduling p ro ce s s  and BPA s tudies  
ind icat e tha t the ene rg y  woul d o the rwi s e  b e  spi lled . 

In prac tice , hourly e ne rg y  t r ansact ions o n  t he WSC C  
bro k e r  system betwee n u t i li tie s and  BPA ma y occ u r  whe n the buy e r ' s  de crementa l 
(avoided)  c o s t s  o f  re ducing g ene ration a nd p u rc hased e ne rg y  exceed the 
sell e r ' s  i ncrementa l co s t s of  i ncrea si ng gene ra t io n and p u rchase d ene rgy . The 
b roke r  w i ll i dentify p otential t ransact i ons w hen the s e ll pri ce i s  a t  l ea s t  
2 m i l l s p e r  ki lowat tho u r  les s tha n  t h e  bu y pri c e . lbe f ina l transac tio n ra t e  
f o r b roke red no nf i rm e ne rg y  w i l l  be based o n  s p l i t t ing the d i ffe rence be tween 
bu y and sel l pri ce s .  The  re spons i bi lit y f o r  wheeli ng cha rge s and ene rg y  
l o s ses  t o  i nt e rmediate s y s t ems will  be s hared e qually be tween B P A  and 
pa rtic ipati ng u t i l i tie s unles s o the rwi s e agree d an d ident i fie d i n  the Ene rgy 
Bro ker.  Wh eeling charg es i n  m i l l s  per ki lowat thour a nd e ne rg y  l o s ses  will  be 
i n  acco rdanc e wi th Exhibi t A o f  the W SC C  Broke r Transmi s sio n Se rvic e 
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Agreement , wi th the s e t t lemen t f o r  whee li ng cha rge s ba se d o n  en e rg y  rece ive d  
by t he p a rt ic i pant p ro viding t ransmi s s i on s e rvice , a nd e ne rg y  l o s s e s  based 
upo n the transac t i o n  pri c e  o r  a mutuall y agree d upo n pric e no t t o  excee d the 
t r ansac t i on pri ce . 

c .  Co nsequenc e s  o f  the Pro posed Ra te 

The pro posed rate i s  expec ted t o  i nsure maximum 
e f f i cienc y  i n  the ma rketi ng and  us e 0 f availa bl e gene ratio n resou rce s and 
s hould , a cc o rd ing ly , f ac i litate  m i nimi zati on o f  the s oci oeconomi c e ffec t s  o f  
the sal e o f  the no nf i rm ene rg y  bei ng marke ted . To the ex tent tha t the 
pro posed rate i nsure s  m a rketabi l i ty o f  e ne rg y  which would o the rwi se be 
sp i l led , i t  als o prevent s developme n t  o f  envi ronmenta l effec t s  (e . g . , ni trogen 
s upe rsaturati on) whi ch c ould re sult f ro m  s uch sp ill s .  

powe r .  

11 . Su rplu s Fi rm fuwe r  Rat e S chedule ,  SP -l 

a .  Ex i s t ing Ra te 

No BPA rate currently exi s t s  f or marketing s u rp l us f i rm 

b .  Pro po sed Ra te 

In FY 8 3  BPA may have f i rm s urp l us re sourc es d ue t o  D S I  
loa d cu rtai lment s ,  pri o ri t y  f i rm loa d underrun s ,  o r  o v e r -f o recasti ng o f  IO U  
n e t  re qui rement l oads u nde r 7 (£ ) . The s u rp l u s  f i rm p owe r rate was created t o  
sel l a ny su ch f i rm pow e r .  Th e  rat e  i s  base d o n  the cos t o f  the ident i f i e d  
s u rp l us re sourc e ,  o r ,  i f  t he s u rplus  i s  d ue t o  l oad c u rt ai lment a nd t hat l oad 
wa s ident i f i e d  a s  bei ng s e rve d  wi th ex chang e re sou rce s i n  the deve lopment  o f  
t he rate f iling ,  the rate w i l l  b e  e qual t o  the  c o s t  o f  the e xchang e 
re sou rce s .  In identifyi ng a s u rplu s resou rc e  o th e r  tha n ex cha ng e , the 
re s ou rc e  w i l l  be t he high e s t  c o st  ma rke table re sourc e  a vailable t o  BPA. Thi s 
rat e  s chedu l e  i s  avai labl e f o r  p u rchase s out s id e  the Uni te d State s .  

Thi s rate schedule i s  i n  t wo p a rt s .  The f i rst  p a rt 
applie s whe n a f i rm su rplu s ca n b e  identi fie d du e t o  cu rtai lme n t  o r  unde rrun s  
o f  l oad t hat w e re i dent i f i ed a s  being s e rved with  e xch ang e re sourc es i n  the 
developmen t  of  the rat e f i l i ng . Th e d eman d rat e i s  $ 4 . 7 5  p e r  ki lowat t o f  
b i l l i ng d emand d uring the winter p eak hours a nd $ 2 . 3 9 p e r  kilowa t t  o f  b i l ling 
demand duri ng the summ e r  pea k hour s .  Th e re i s  n o  deman d cha rg e  f o r  al l o ther 
hours.  The  e ne rg y charg e i s  2 0. 3  m i l l s  per kilowat thour of b i l ling e ne rg y  
du ri ng the wint e r  p e ri o d  and 1 9 . 4 mill s p e r  kilowat tho u r  o f  bi lli ng energy 
d uri ng the s umme r p e rio d . 

The s ec ond p a rt i s  f o r  purc h ase o f  f i rm s u rp l us p owe r 
fro m speci fie d resou rce s .  Th e  deman d cha rg e  i s  the sam e  a s abo ve and the 
e nerg y  charg e  i s  b ased o n  the annual c o s t s  o f  the re sourc e  t h at a re n o t  
recove re d b y  t h e  demand cha rg e  plu s  5 mi ll s p e r  ki lowat tho u r  f o r  
a dmini s trat ive a nd t ransmi s s i on c o s t s .  The S P -l r a t e  s chedule i nclude s a n  
adjustmen t  f o r  pow e r  fac t o r  an d ex chang e . 
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c .  Cbnsequences o f  the Proposed  Ra t e  

The f i rm s urp lus  rate would p e rm i t  BPA t o  ma rke t p owe r 
from re sou rce s whi ch woul d b e  s u rplu s t o  BPA ' s regula r load s .  The revenu e 
deri ved f rom s uch s ales  would m i tigate the  nega t i ve s oc i oeconomic e f fe c t s  
whi ch wou l d  o the rwi s e  be fal l BPA ' s  custome r s  i f  t h e  cos t o f  su ch re so u rc e s  
were t o  b e  recove red f ro m  them .  Ho wever ,  the s ale o f  s u rplus  e ne rg y  c ould 
con tri but e t o  gene ratio  n impact s re sulti ng fro m  ope ra t io n 0 f s u rplu s  
re sourc e s .  It i s  not p o s si ble t o  quant ify  these i mpac t s  s ince the amount o f  
re sou rc e  invo l ve d  canno t b e  pred ict ed . 

1 2 . Su rp l u s  Fi rm Energy Ra te S chedule , SE -l 

a .  Ex i sting Ra te 

No s chedule f o r  the s ale o f  s u rp l us f i rm e ne rg y  i s  
current l y  o f f e re d  by BPA . 

b .  Pro posed Ra te 

Du e t o  the nature o f  the FCRPS , it i s  p o s s i ble t o  have 
f i rm s u rp lu s en e rg y  wi thou t s u rplu s capac i ty . It i s  als o p o s s i bl e  t o  ma rke t 
s u rp l u s  f i rm e ne rg y  t o  c apaci t y  c u stomers . The re f o re , another rate  s chedule 
i n  add i t i o n  t o  SP -l wa s create d f o r  su ch s i tuation s .  The rat e i s  a n  e n e rg y  
charg e b a sed o n  the  vari able c o s t s  o f  a n  i dentif ied re sourc e  o r  re sourc es plus  
7 6  p e rcent  of  the  f ixe d c o st s plu s 5 mi ll s p e r  ki lowat tho u r  o f  admini s trat i ve 
and t ransmi s s i on c os t s . Thi s c la s s i f i cation p e rc entage i s  the g ene ration  
c la s s ificat i o n  p e rcentag e o f  the  ene rg y  po rtio n o f  f ixe d gene rati ng cost s as  
calcu lated in  BPA ' s Time-Di f f e rentia ted Lo ng Ru n Inc remental Co s t  Analy s i s .  
The ident i f i e d  re sou rc e  wi l l  b e  the hi ghes t cos t ma rke tabl e reso u rc e  o r  
re s ou rc es a va i lable t o  BPA. Thi s rate s chedule i s  a vai lable f o r  s ale s o ut s ide 
the Unite d State s .  

De li ve ry  o f  e ne rg y  u nd e r  t h i s  rate schedule i s  a s sured 
duri ng the con trac t pe rio d . lbwe ve r ,  BPA ma y interrup t the de live ry o f  f i rm 
e ne rg y ,  i n  whole o r  i n  p a rt , a t  a ny t ime t hat BPA d ete rmines t hat i t  i s  u nable 
t o  deliver  su ch ene rg y  becaus e o f  sy ste m  ope rati ng cond i t i on s .  An ad jus tment  
f o r  p owe r f ac t o r  i s  i nc luded in  t he s u rp l us f i rm e nerg y  rate . 

c .  Cbnsequence s of  the Proposed Ra t e  ' 

S i nc e  t he SE -l rate s chedule would p e rm i t  BPA t o  ma rket 
s u rp lu s  f i rm ene rg y  a t  a rat e abo ve i t s nonf i rm rat e , the amoun t o f  revenu e 
re qui red f ro m  o ther c u s tome rs c ould be re duced . The amount o f  t h i s  re duction,  
al though no t know n ,  i s  no t like l y  t o  b e  o f  sufficien t si z e  t o  signi f i cant l y  
a f fect  the rate s o f  o ther c us t omers , howeve r.  It i s  not  e xpec ted t hat t h i s  
rat e  s chedu l e  ha s potentia l f o r  creati ng a significant environmenta l impac t . 

E .  Co nsultation,  Re view, and Pe rm i t  Re qui rement s 

In a dd itio n  t o  thei r re sp onsibi l i t i e s  u nder NEPA, Fe de ral agencies  
a re re qui re d t o  car ry ou t the  provi sion s  o f  o ther Federa l envi ronmenta l law s .  
Mo s t  o f  t he Fe deral a c t io ns re lated t o  t he pro posed rate  a d jus tment d i scussed 
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i n thi s E IS d o  no t re qui re any pa rt icula r re spons e wi th rega rd t o  the 
re sourc e s a ddre ssed i n  these o the r Fe deral l aws because the re qui rement s a re 
mo re conce rne d wi th si t e -speci f i  c propo sal s and alternative s ,  ra the r  tha n the 
b road rate  d ec i s i ons being a nalyzed i n  thi s d ocument . 

The re a re a numb e r  o f  the s e  Fed e ral s law s whi ch c learl y d o  no t 
ap ply t o  t he braod rate d ec i s i ons whi ch BPA i s  c urrently c onsideri ng . The 
rat e propo s a l  analy ze d  i n  thi s do cume n t  doe s no t recommend any act ion s whi ch 
might j eo pard i ze t he c ont inued e xi s t ence o f  a l i s ted s p eci e s ,  a s p ecies  
prop ose d f o r  li sting , o r  the  cri tica l habi ta t of  any  l i s te d o r  proposed  
sp ecies ,  p ursuant t o  the  Endangered Species  Ac t . Fl oodplains a nd wet land s 
a re pro tecte d by statute s whi ch appl y onl y t o  spec i f i c propo sal s f o r  land  use , 
re sourc e  p lanning , a nd c onstruc t ion and i mpro vement s .  The rate pro po sal  d o e s  
no t recommend tha t any fa nnland s b e  conve rte d  t o  o th e r  use s .  BPA ' s wholesale 
rate  a l t e rnat ive s  d o  not i nc lude a ct i ons that would adve rsely a f fect  
re creat io n re sou rce s su ch a s  wild e rnes s a rea s ,  park s ,  camp ground s ,  tra il s ,  and 
sc eni c a rea s .  

No s it e-spec i f i c  a ct ions o r  recommendations a re p re sented i n  t he 
rate s propo sa l whi ch mi ght affec t navigable wa ter s caus e any di s cha rge s 
o f  dre dged o r  f il l  ma t e ri als , o r  re qui re ri ght -o f-way pe nnit s .  The rate 
alt erna t i ve s exami ne d i n  thi s E IS d o  no t inc lud e the procu remen t  o f  good s ,  
s e rvi ces ,  o r  mat e ri a l s  from a f ac i l ity  o n  the EPA' s Li st  o f  Vi olating 
Fac i l i t ie s .  

The f o llowing l aws we re e xamined m o re c losely t o  d e t e nn ine their  
applicatio n to  BPA' s 198 2  who le sal e rat e proposa l .  

1 . Co astal Zo ne Manag ement Ac t 

The re must  b e  a d et e nnination w he the r BPA ' s a c ti vi ties  (the 
propo sa l and alte rnative s )  "di rectl y af fec t "  the coa sta l zone . If the s e  
a c t ivi t i es  d i re c tly  a f fect t h e  c o a s tal z one , a "c onsi s tency d e t e nn ina t i on" i s  
requi red . 

In t he BPA s e rvice a rea , t wo S t a t e s  have a p pro ved management 
pro gram s :  Washingto n an d Orego n. No ac tivi t ie s su ch a s  the BPA prop o sa l  and 
a lte rna t i ve s  a re l i s t ed i n  e ithe r the Wa shing ton S t ate Co astal Zo ne Ma nagement 
Pro gram (W SCZMP) or the Orego n Coasta l Management Pro gram ( OCMP) . Thu s ,  the 
BPA pro posal  a nd a lternative s  d o  not  d i re c t ly af fect  the c oa s ta l  z one a s  a 
resul t o f  a li s t i ng i n  a n  ap prove d Stat e managemen t  pro gram . 

An a c t ivi ty c an be s aid  t o  d i re c t ly a f fect  t he c oa s tal z one i f  
the activi t y  woul d b e  affecte d by the t e nn s  o f  the ap prove d Stat e management 
program s .  The BPA pro posal a nd a lt e rnat i ves a re p ol i cy-o ri ented , not 
development -o riented , and a re no t affec t e d  by the W S CZ MP or the OCMP. 

2 .  Be ri tage Co nse rvat ion 

Impac ts to p ro pe rt ies on o r  e li gi ble f o r  the Na ti onal Re gi s te r  
o f  Hi s t o ri c  Place s a re no t inc lude d wi thi n t h e  rang e o f  impact s cause d b y  the 
pro posed 1 9 82 r ate  i ncre ase . Whi le o wne rs o f  these pro pert ies may und e rt ake 
mea su re s (L e . , wea the ri zatio n)  t o  mi tigat e economi c effect s o f  gene rally  
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i ncre a s i ng e ne rg y  c o s t s ,  a nd while  the measure s may i ndeed have e f fec t s  t o  t he 
pro p e rt ie s ,  i t  i s  no t rea sona bl y f o re seeabl e tha t the 198 2 rat e i ncreas e i n  
i t s elf  would g ene ra te these  e f fec t s .  There f o re , i mpa c t s  t o  pro pert ie s o n  o r  
e l i g i bl e f o r  the Nitiona l  Regi s t e r  o f  Hi s t o ri c  Place s a re out s id e the scop e o f  
t h i s  E IS a nd n o t  c ons ide red f urt her . 

fuwe ve r ,  sepa rat e fro m the 198 2 rat e i ncrease , BPA i s  
pro pos ing s eve ral c onservation pro grams--i nclud ing weathe ri za t i o n .  In 
consid e ri ng the envi ronme nta l effect s o f  the s e  pro gram s ,  B PA wi l l consul t wi th 
the Adv i s o ry  Co unci l  o n  Hi s to ri c  Pre serva t ion a nd the S tate Hi s t o ri c  
Pre s e rva t io n Officer s t o  det e rmin e effect s o n  Nitiona l  Regi s t e r  o r  e l ig i bl e  
pro pe rt ies  a nd t o  d eve lop means o f  a voiding a dverse e ffec t s .  

3 .  Sta t e , Areawide , and Loca l Pro gram COnsi s tency 

S i nce the BPA rate a l ternat i ve s  do  not  i nvo lve d i re c t  Fe de ral 
developme nt  (e . g . , sp ecifi c  pro j ec t s ,  di spo s i t io n  o f  rea l prop e rty , and 
t echnical a s s i s tance) , S tate , re giona l ,  a nd l ocal l and u se plans a nd pro grams 
wi l l  no t be affec te d . fuwe ve r ,  t o  the exten t tha t any o f  the alt erna t i ve s  
would c ause s ome s oci oeconomic i mpac t s  t o  S tate  a nd l ocal i nt e re s t s  d ue t o  the 
cos t of  pow e r ,  the s e impact s a re ana lyze d i n  thi s E IS .  
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FOOTNOT ES 

1/ As d ef i ned in the Bo nnevi lle Pro ject  Ac t o f  1 9 37 and reaf f i rmed in the 
Regiona l Ac t , coopera t i ve s an d pubH c bod i e s  (state s ,  publi c ut i l i t y  
d i s tri cts , c ount ies , m uni cipal i ties  a nd Fe de ral c us tome rs)  have 
pre f e rentia l ri ght s t o  powe r ge ne rate d fro m  the FCRPS . 

2/ Fo r p u rp o ses  o f  d eve loping re vi sed rates  t o  t ake e ffect Oc tobe r  19 82,  
f i sca l yea r ( F Y) 198 3  i s  the tes t ye a r  f o r  whi ch cos t an d l oa d  
e s t imates a re p ro jec ted . 

3/ Fo r f urt her  d i scuss ion regard ing the impact s  o f  e lec tri city  p ri ce o n  
regiona l gene ra tio n re sou rce s s e e  BPA, 19 81 a ,  OJ.apt e r  II I ( B )  ( 2) ( c ) ;  
BPA, 19 79,  Ch apte r  I V( C )  and ( D ) .  

!!) Fo r a mo re d e taile d d i scus s i o n o f  the impact s s e e  B PA, 197 9b ;  Fulle n , 
e t  a l .  19 76,  p p .  3 5-4 2 .  

5 /  Se e Chap t e r  V I I  f o r  e xplanation o f  bas i c  a ssump t i ons u nde r which t hi s  
number i s  generated . 

6/ Se e Chapte r  V I I . 
7/ Re venue o ve r  o r  u nde rc ol lect ion i s  p os sible i n  a g iven year  o r  s e ri e s  

o f  yea r s  an d woul d ei the r b e  re turne d t o  o r  collecte d fro m f ut u re 
rate paye r s .  Thi s  c an happen d epending o n  s tre amflow, t empe rature , 
pow e r  p u rcha s e , and /o r o th e r  cond i t ion s tha t ma y af fec t a give n  ye a r ' s  
powe r s up p ly/d emand s i tuation.  Howeve r ,  i t  is  not a p u rp o seful re sult 
of  the desi gn o f  the rat e s .  

8/ Co s t e s timates a dapted f r o m :  El ectri c Po we r  Re sea rch In s t i tute , 1 9 79 ,  
Te chnica l As s e s sment Ch id e , Pa l o  Alt o ,  Califo rni a ,  July . Computation s 
f o r  c onvent i onal o i l-f i red g ene ration c o s t s  based o n  d a ta f ro m :  
Ca l i f o rni a En e rgy Commi s sio n ,  198 0 ,  Es t imati ng Ut ili  tie s '  Pri c e s  f o r  
Po we r Pu rchases from Al te rna tive Energ y  Re sourc es ,  Sa crament o ,  
Ca l i f o rni a ,  Ma rch,  p .  6 .  

9/ A c ustome r ' s d emand d ura tion f o r  the month i s  d et e rm ined by d ivid ing 
the numb e r  o f  kilowat thour s supp lied  t o  the pu rchas e r  und e r  the rat e o n  
the d ay o f  the p u rch ase r ' s  maximum u s e  between 7 a . m .  and 1 0  p .m .  
(exc ludi ng Sunda y )  by the pu rchas e r ' s  con trac t deman d f o r  the mon t h .  
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V I . A f f ected Env ironment 

This  chapter  b r i e f ly des cribes the env i ronment of the region and 
h igh l ights  tho s e  aspec t s  that are mos t  l ike l y  to be af fec t ed by increases  in 
B PA ' s who l e s a l e  power rates . 

A .  Regiona l S et t ing 

The Pac i f i c  No rthwe s t  region cons is t s  o f  the s tates  of  
Washington , Oregon , I daho , and Montana wes t o f  the  Cont inent a l  D ivide as 
s hown in Figure  V I - I  and genera l ly de fines BPA ' s s e rvice area . In  add i t ion , 
B PA s e l ls to  the Pac i f i c  Southwes t nonfirm power that is  surp lus to the 
Northwes t .  Whi l e  increas ing who l e s a l e  power rates may have an impact on the 
Pacific  Southwes t region ( and tho s e  impacts w i l l  be des cr ibed in t h i s  E I S ) , 
the pr imary impact s wou ld  be on the Pac i f ic �orthwes t region . The region i s  
divided into s ix s ubregions accord ing to  s imi lar envi ronment a l  
character ist ics . These  are t h e  Puget Sound - W i l lamette  Va l l ey , t h e  C o l umb ia  
River  P lateau , and the Snake River P l ateau ; the s e  are s eparated by the Coast  
Range , the Cas cades , and the Rocky Mount a ins . 

The region ' s c l imate is  genera l ly m i ld . West  o f  the Cas cades the 
region is  m i l d  and wet year- round , wh i l e east o f  the Cas cades the region 
typical ly receives no more than 15 inches of precipitat ion and t emperatures 
vary more s easona l ly .  The ent i r e  region receives l e s s  precip i t at ion dur ing 
t he s ummer than dur ing the res t of the year . �umerous s t reams , many o f  
which feed t h e  Snake and Co lumb ia  r ivers , o f fer abundant opportun it ies for 
t ransportat ion , irrigat ion , commercia l f i shing , recreat ion , and the 
p roduct ion of e l ect r i city . 

Ha l f  o f  the region is  fores t ed . Wes t o f  the Cas cade Range the 
c l imat e is  part icu l ar ly wel l - suit ed to  the growing o f  trees  with  
t hree - quarters o f  the area be ing covered by  fores t . E a s t  o f  the Cas cades 
l e s s  than one - t hird of the area is  fores t ed . Range and agr i cu ltural  l and 
u s es cover the s econd l argest  area of the region . Range l and occupies  
s ub s t ant i a l  areas  in the Snake R iver and Rocky Mount ain s ubregions . 
Agr i c u l tura l l ands are located p r imar i ly on the Co l umb ia River P l at eau ,  
a long the Snake River , and in the Wi l l amett e  V a l ley . 

About two - t h i rds o f  the region is  pub l i c ly owned with  Federal  
ownership account ing for  ha l f  o f  the  region ' s l and . The bulk o f  this  
property is  managed by t he O . S .  Fores t S ervice or Bureau of  Land Management 
for forest  and range uses . S t at e  and local  governments  own about one - s ixth 
of the region and private owner s h ip accounts  for about one - t h i rd of the area . 

The reg ion ' s tota l  popu l at ion is about 8 m i l l ion . The maj or 
popu l a t ion centers  are S eat t l e -Tacoma , Port l and -Vancouver , Eugene ­
Spring f ie ld ,  Spokane , and B o i s e -Namp a - C a l dwe l l . Dur ing the pas t two 
decades , the region ' s popu l a t ion growth rate has exceeded the nat iona l 
average , with  Oregon and Washington growing more rap i d l y  than the r e s t  o f  
t h e  region . 
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Of  this regiona l popu l at ion about 3 1 / 2  mi l l ion persons are 
emp loyed . Dur ing the past 2 0  years the cyc l i cal  nature o f  the region ' s 
economy has caus ed the region ' s unemp loyment r ate genera l ly to be h igher 
than that of the Nat ion as a who l e . Within the region i t s e l f ,  I daho usu a l l y  
h as had t h e  lowest unemp loyment rate and western Montana has had the 
h ighes t . I n  the early  1 9 7 0 ' s Washington had the region ' s h ighest 
unemp loyment rate as a result of  the reces s ion in the aircraft industry . 
Present ly , the ent ire  region is  expe r ienc ing high unemp loyment becaus e o f  
the nat ionwide recess ion . 

About two - th i rds of  the region ' s labor force i s  emp loyed in the 
areas of  ret a i l  and who l es a l e  t r ade , s ervices , government , and 
t r ansportat ion . Transportation activ it ies have been part icu l a r ly important 
to the region ' s economy . The modes inc lude an interstate highway syst em ,  
coas t a l  and in l and water traffic , r a i l road l ines from the regional  centers 
to  the maj or  ports , and air  t ransportat ion between the maj or c it ies . 

One - fourth of  the regiona l l abor force is emp loyed in 
manufactur ing and cons t ruct ion . The largest manufactur ing emp loyers are the 
lumber and wood products , t ransportat ion equ ipment and e l ect ronics 
indus t r ies , a l though the r e l at ive importance of  thes e and other 
manu factur ing indus tr ies vary cons iderab ly  among the s tates . The 
ava i lab i l ity of inexpens ive e l ectr ic ity has been an important factor in the 
growth of  certain indust ries in the region , part icu l ar l y  for chemical  and 
p rimary meta l  product ion . 

The remain ing port ion of  the region ' s labor force is emp loyed in 
agricu lture , forest ry , commerci al  fishing , and min ing . Agr icu lture accounts 
for a much greater percentage of  the l abor force than does for e s t ry , 
commerc i a l  f i s h ing , and mining . With the cons t ruct ion o f  new irr igat ion 
fac i l i t ies , more l and is be ing brought into agr icu l tural  p roduct ion 
throughout the region . 

Regiona l e l ectr icity consumpt ion var ies geographi c a l ly and 
s easona l l y .  The Puget S ound -Wi l l amette  Va l l ey subregion , which accounts for 
two - th i rds of the region ' s popu l at ion , us es the greatest  amount o f  
e lectr ic ity . Within this  subregion , e l ectric energy consumpt ion i s  h ighest  
dur ing the  winter  when space  heat ing needs are  greates t .  E as t  of  the 
Cascades , e l ectric  energy use t ends to be h ighes t  dur ing the summer because  
of  irr igat ion pumping and air  condit ioning loads . 

U s e  of  e l ectric ity in the region a l s o  var ies by the type o f  user 
( s ee Tab l e  VI - I ) . The indust r i a l  s ector accounts for 4 3 . 7 3 percent of  the 
e l ectric  energy consumed , with the e lectroproces s indus tr ies account ing for 
3 9 . 43 percent of the tot a l  indus t r i a l  consumpt ion . Other l arge i ndus t r i a l  
u s e r s  are t h e  paper products indus t r i es which account f o r  1 7 . 20 percent of  
the indus t r i a l  consumpt ion and the  chemical  indus t ry account ing for  
1 5 . 45 percent . Res ident ial  and commer c i a l  users account for  3 8 . 49 percent 
and 1 7 . 7 8 percent , resp ect ive ly , of  tot a l  regional  e l ectric  consumpt ion . Of 
the total  res ident i a l  consumpt ion , s ing l e  fami ly  dwe l l ings use over 
84 percent , whi l e  ret ai l /who l es a l e , o f f ice , and educat ion s e rv ices account 
for over h a l f  of the total  commerc i a l  consumpt ion . Historica l l y ,  the 
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TABLE VI - 1  
ELECTR I C ITY CONSU�1PTI ON IN THE NORTHWE ST , 

BY  SECTOR , 1 9 8 0  

A B 
Percent 

Line Average of Tot a l  
No . Sector �1egawatts 

for Sector 

Indus t r i a l  
l .  Food 2 7 9  
2 .  Lumber 5 6 8  
3 .  Paper 1 , 09 7  
4 .  Chemicals  986  
5 .  �1etals  393  
6 .  D S I ' s 2 , 5 1 6 
7 .  Other 5 4 1  
8 .  Tot a l  6 , 3 8 0  

Commercial  
9 .  Ret a i l  - Who les a l e  6 1 7  

1 0 . Office  4 1 7  
1 l .  Auto Rep air  3 0  
1 2 . Warehous ing 1 0 0  
1 3 . Educat ion Services 5 0 0  
14 . Health 283  
1 5 . Pub l ic B ldg . 140 
1 6 . Re l igious Serv ices 70 
1 7 .  Hote l  B ldg . 1 3 3  
1 8 . Other 3 0 3  
1 9 . Tota l  2 , 5 9 3  

Res idential  Tot a l  
2 0 . S ing le Fam i l y  4 , 748  
2 l .  Mu l t i -Fam i ly 4 4 1  
2 2 . Mob i l e  Home 4 2 6  
2 3 . Tota l  5 , 6 15 

�/ Repres ents  percent o f  tot a l  consumpt ion over al l s ectors . 

Source : Energy Load Demand Forecas t , Divis ion of  Power Requirements , 
Bonnev i l l e  Power Admin i s t r at ion , Apr i l  1 9 8 2 . 

1 04 

4 . 3 7 
8 . 9 0 

1 7 . 20 
1 5 . 45 

6 . 1 5 
3 9 . 43 

8 . 5 0 
43 . 7 3 �/ 

2 3 . 8 0 
1 6 . 1 0  

l .  1 5  
3 . 86 

1 9 . 2 8 
1 0 . 9 1  

5 . 40 
2 . 7 0 
5 . 1 2 

1 l .  6 8  
1 7 . 7 8 �/ 

8 4 . 5 6 
7 . 85 
7 . 5 9  

3 8 . 49 �/ 



r eg ion ' s l arge supp ly o f  inexpens ive hydro e l ect r i c ity and l imited ind igenous 
supp ly of gas and o i l  have resul ted in a much greater port ion of homes and 
bus ine s s es in the reg ion r e l y ing on e l ectric ity for space heat ing than is 
t rue for the rest  o f  the nat ion . 

The region pos s e s s es one -third o f  the Nat ion ' s hydro e l ect r ic 
potent ia l . O f  this potent ia l , however , mos t  econom ica l ly feas ib l e  s ites 
have a l ready been deve loped . There are 5 8  m a j o r  hydro e l ectric  dams in the 
reg ion , of wh ich 3 0  are Federal ly - owned . The s e  Federa l dams produce 
approximate ly h a l f  of the region ' s e l ectricity . Regiona l e l ectric ity needs 
a l s o  are met by two nuc l ear p l ants ( one Federa l ly-owned and one non-Federa l )  
and nine non -Federa l  coa l  p l ants . Tab le  V I - I I  shows the ma j or hydroe l ectric  
and thermal  generat ing p l ants in the Korthwes t  that are current ly in  
ope rat ion , under cons truct ion , or  author ized for cons truct ion by Congress . 

Approximat e ly three- fourths o f  the region ' s bu lk high - vo l t age 
t ransmis s ion sys tem is owned and managed by BPA . The system a l so inc ludes 
int ert ies with the Pacif ic Southwest and B r itish  Co lumb ia , a l l owing for 
exchanges and power s al es . 
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TABLE V I - 2  
�fAJOR NORTID{EST HYDROELECTRI C  AND 

THER�fAL POWER PLANTS , 1 9 8 1  

Line 
No . 

1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9 .  

1 0 . 
1 1 .  

1 2 . 
1 3 . 
1 4 . 
1 5 . 

1 6 . 
1 7 .  

P lant 

Hydro in Operat ion 
B onnev i l le 
Chief Jos eph 
John Day 
Libby 
�fcNary 
The D a l les 
Grand Cou l ee 
Rock I s l and 
Rocky B each 
Boundry 
B roun lee 

Hydro Under Cons truct ion 
or Author ized for 
Cons t ruct ion 

B onnev i l le  
John Day 
Libby 
McNary 

Nuc lear in Operat ion 
Hanford 
Troj an 

Nuc lear Under Cons t ruct ion 
Washington Pub l ic Power 
Supp ly  

1 8 . No . 1 
19 . No . 2 
2 0 . No . 3 

Coa l in Operat ion 
C o l s t r ip 

2 1 .  No . 1 
2 2 . No . 2 
2 3 . J im B r idger , No . 1 ,  2 

and 3 
24 . Jim B r idger No . 4 
25 . Cent ra l ia No . 1 and 2 
2 6 . Boardman 

A 

Locat ion 
( s t ream_& s tate)  

Co lumbia , OR -WA 
Co lumbia , WA 
Co lumbia , OR -WA 
Kootenia , MT 
Co lumbia , OR -WA 
Columbia , OR-WA 
Co lumb ia ,  WA 
Co lumb i a , WA 
Co lumb i a , WA 
Pend Orei l l e ,  WA 
Snake , ID -OR 

Co lumb ia , OR -WA 
Co lumb i a , OR -WA 
Kootenia , MT 
Co lumb i a , OR -WA 

Hanford , WA 
Rainier , OR 

Hanford , WA 
Hanford , WA 
S atsop , WA 

Co l s t r ip ,  MT 
C o l s t r ip , MT 

Rock Spr ings , WY 
Rock Spr ings , WY 
Cent ra l i a ,  WA 
Boardman , OR 

B 
Tot a l  

C apacity 
( MW )  

5 85 
2 , 06 9  
2 , 1 6 0  

428  
9 8 0  

1 , 80 7  
6 , 1 6 3  

6 2 2  
1 , 2 1 3  

6 3 4  
5 4 8  

49 1 
5 4 0  
4 2 0  

1 , 05 0  

8 6 0  
1 , 1 3 0  

1 , 25 0  
1 , 1 0 0  
1 , 240  

330  
330  

1 , 5 0 0  
5 0 0  

1 , 400  
5 3 0  

Source : D ivis ion of  Power Resources , U . S .  Department o f  Energy , August 
19 8 1 ,  and Ro le  Environmen t a l  Impact S t atement , Bonnev i l le Power 
Admin i s t rat ion , December 1 9 8 0 , p .  IV - 3 1 . 
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The region ! s e lect r icity  consumers are s e rved by either pub l ic ly ­
or  inves tor -owned ut i l it ies ( I OU ! s ) . Pub l i c ly -owned ut i l it i es inc lude 
pub l ic ut i l ity d i s t r icts , mun icipa l it ies , and cooperat ives . Typica l ly ,  
rur a l  areas are served by pub l ic ly - owned ut i l it ies whi le ,  with a few 
exceptions , urban areas are s e rved by IOU ! s .  Pub l ic ly -owned ut i l it ies 
predominat e in Was hington with r e l a t ively few in Oregon , I daho , and Montana . 

The pub l ic ly owned ut i l it ies are BPA ! s larges t cus tomer c l ass , 
both in number  ( 1 1 7 )  and in quant ity of  energy purchas ed . During f i s c a l  
y e a r  1 9 8 1 , purchas es  b y  these  customers accounted f o r  46  percent of  the 
e lectric ity marketed by BPA (BPA , 1 9 8 1 c ) . Nany of  thes e customers are 
tot a l ly dependent on BPA for power , whi l e  a few own the ir own generat ion 
which is supp l emented with purchases from BPA . Cons istent with the 
! !Preference C l ause ! !  p rovis ion of  the Bonnevi l le Proj ect Act , B PA gives 
priority for power from the Federa l base s ys tem to thes e pub l ic ly -owned 
ut i l it ies . The Regional  Act cont inues this pre ference and commits BPA to 
meet ing the requ irements of the pub l icly-owned ut i l it ies . 

The region ! s eight l arge I OU ! s accounted for 9 percent o f  B PA ! s 
power s a les in fiscal  year 19 8 1  ( B PA , 1 9 8 1 c ) . These ut i l ities either 
tot a l ly or  j o int ly own generat ion resources . Under the Regiona l Act , BPA is 
ob l igated to s erve the I OU ! s exis t ing deficits , load growth , and the 
s t atuto r i ly specif ied percentage of the ir  res ident i a l  and sma l l  farm loads . 
S ervice to their res ident i a l  and sma l l  farm load is  by means o f  the 
res ident ial  exchange . From I OU ! s wis hing to part icipate in the exchange , 
B PA purchas es power equa l to a percentage of  each ut i l ity ! s res ident i a l  and 
sma l l farm load , at the ut i l ity ! s average sys tem cos t .  I n  turn , B PA s e l l s  
the participat ing u t i l ity an equal  amount o f  power a t  the s ame rate as that 
for f i rm s a l e s  to preference cus tomers . The benefits from this exchange are 
to be  pas s ed through to  the ut i l ity ! s res ident ial  and sma l l  farm consumers . 

BPA a lso s erves two other cus tomer c l as s es : Fede r a l  agencies and 
d irect -s ervice indust r i a l  cus tomers ( D S I ! s ) . The Federa l agenc ies consume a 
very sma l l  b lock o f  B PA s a l es ( l ess  than 1 percent in 1 9 7 9 )  and are s e rved 
as preference customers . The 16 D S I ! s accounted for 33  percent of BPA ! s 
power sa les in f i s c a l  year 1 9 8 1 .  Among them , the a luminum indus t ry i s  the 
l argest consumer . 

I n  addit ion to  the above cus tomer c l as s es , BPA s e l l s  power 
outs ide the region ( p r imarily  to the Pac i f ic Southwes t )  when it  is surplus 
to the Northwest region needs and cannot be  conserved for later us e .  These  
surp lus or non f i rm s a l es accounted for  1 1  percent of  B PA ! s f is ca l  year  1 9 8 1 
power s a l es ( BPA , 1 9 8 1 c ) . 

B .  Areas of  Part icu lar  Concern 

The purpos e  o f  this  s ect ion is to ident i fy and des cribe  tho s e  
aspects of  t h e  exi s t ing environment that are m o s t  l ikely to be  impacted b y  
adj ustments to BPA ! s who l es a l e  power rates . The d i s cuss ion of  thes e aspects 
o f  the exist ing environment i s  divided into two s ect ions : phys ical  and 
socioeconomic environment . 
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1 .  Phys ical  Environment 

a .  Co lumb i a  R iver and Tribut aries 

The Co lumb ia River and its  t r ibut ar ies repres ent one of  
the  region ' s maj or  natural  resources . The c lo s e  associat ion which exists  
between power p roduct ion and a lternat ive uses o f  this resource requires that 
it receive careful cons iderat ion in this ana lys is . 

( 1 )  Water Quant ity and Qua l ity 

The Co lumb ia River and its tr ibut aries comp r i s e  
t h e  hydro logic system that generates t h e  maj ority o f  t h e  power marketed b y  
BPA . T o  the extent that who le s a l e  power rat e adj us tments caus e changes in 
demand for power , operat ions of the dams on the Columb ia R iver drainage may 
be a l t ered , potent i a l l y  in f luencing s t reamf lows and water  qua l ity . Changes 
in r iver operat ions cou l d , in turn , af fect fish  and w i l d l ife  and 
recreat ion a l  uses of the river system . In  addit ion , the ef fects of  power 
rates on the use of e lect r icity for irr igat ion farming may have imp l icat ions 
for water quant ity , air and water  qua l ity , l and us e ,  and generat ion 
requirements ( s ee Chapter V ) . 

General ly ,  sur face water  qua l ity in the Northwes t  
is better than that i n  many parts of  the count ry . However , s igni f icant 
wat er qua l ity p rob lems exist  in some parts of the Co lumb ia Bas in ,  
part icu l a r l y  on a s easona l bas is .  For examp l e , one measure o f  water 
qua l ity , dis s o lved oxygen content , has long been a prob l em in the lower 
W i l 1 amette r iver during summer months . Seasona l temperature increases are 
another water qua l ity prob l em in the maj or  Co lumb ia River t r ibutar ies dur ing 
per iods of low f l ow .  This condit ion can af fect fish  propagat ion ; 
particu l a r ly that of  s a lmono ids . 

A maj or  water qua l ity prob l em d irect ly  
att r ibut ab l e  to the  dams is nit rogen supers aturat ion . This condit ion occurs 
in the Co lumb ia and Lower Snake Rivers when f l ows exceed powerhous e capacity 
or l ev e l s  needed for power generat ion and water must be  s p i l l ed to regul at e  
res ervo ir l eve l s . Nit rogen supers aturat ion presents a threat to m igratory 
s a lmonoids . 

Nutr ient s such as nitrates and phosphates from 
agr icultural  fert i l izers have been a maj or cause  of excess ive aquat ic a l g a l  
growth i n  t h e  Snake and Yakima River B as ins and other areas where chemical  
fert i l izers are used in  conj unct ion w ith irrigat ion . This condit ion can be 
remedied with better management of  wat er and fert i l ized us e and if  heavy 
f lows and steep river gradients are maintained . 

( 2 )  Fish 

The Co lumb ia  R iver and its t r ibut ar ies are 
internat iona l ly recogn ized for their runs of  anadromous (both s a lmonoid and 
nons a lmonoid)  fish  and the commerc i a l  and recreat ional  f isheries they 
s upport . 11 Anadromous f ish require  access  to f resh  wat er r ivers for 
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spawning purposes . Const ruct ion o f  Grand Coulee Dam on the C o l umb ia River 
in 1 9 3 8  l imited this  acces s for over 500 m i l es o f  the dra inage above the 
dam . Dams a l s o  have b locked 5 0  percent o f  the Snake River to  f i s h  migrat ion . 

Impoundments o f  4 5 0  m i les  o f  the C o l umb ia 
downst ream from Grand Coulee Dam have e l im inated s a lmono id spawning except 
in the re ach from Lake Wa l lu l a  to Pries t Rapids Dam (the Hanford Reach ) . 
Juveni l e  migrant mort a l ity a l s o  has been increas ed by pas s age through 
turbines and increas ed migrat ion t ime caus ed by impoundments . I n  addit ion , 
during high f l ow condit ions when large vo lumes o f  water are spi l l ed , 
n itrogen supers aturat ion creates a potent i a l ly letha l cond i t ion for fish . 

Other act ivities  s uch as channe l ing , dredging , 
logging , and mining have negatively impa cted migrato ry fish  by des t roying  
natural  hab i t at and a l t ering water quant ity and  qua l ity . Po l lut ion from 
indus t r i a l , domes t i c , mining , and agr icu l tural s ou rces has lowered wat er 
qual ity in  s ome areas by introduc ing s i lt ,  pes t ic ides , o rganic was t es , and 
toxins . This  pol lut ion has the potent i a l  to increase f i s h  mort a l ity . 

As a result  o f  the v a r i ety o f  negat ive ef fects 
j us t  d i s cu s s ed , art i f i c i a l  propagat ion fac i l i ties , ( inc luding hat cheries and 
spawning channe l s ) , f i s h  pass age faci l ities  ( fo r  both j uven i l es and adu l t s ) ,  
and co l lect ion and t r ansportat ion programs now are emp loyed to  maint ain the 
present popu l at ion of anadromous f ish ( s ome popu l ations are no longer at 
harves tab l e  l ev e l s ) .  Prov i s ions in the Regiona l Act wi l l  ensure that 
adequat e p rograms are deve loped for the mit igat ion and enhancement of f i s h  
and w i ld l i fe a long t h e  Co lumb ia River and i t s  t r ibut aries . The Northwes t  
Power P l annning Counc i l ,  which was es tab l ished under the Region a l  Act , has 
a l ready reque s t ed and received f i s h  and w i ld l i f e  program recommendat ions 
from Feder a l  and s t at e  w i l d l ife  agencies , I ndian t ribes , and other ent ities  
in the Pacific  Northwes t  as required under s ect ion  4 (h ) ( 2 )  o f  the Regiona l 
Act . A draft p rogram for protect ing , mit igating , and enhanc ing f i s h  and 
w i l d l ife  on the Co lumb ia  River and its t r ibutaries  w i l l  be comp leted by 
July 1 9 8 2 . The final  p rogram w i l l  be pub l is hed by November 15 , 1 9 8 2 .  The 
p rogram w i l l  addres s the r e l at ionship between the deve lopment and operat ion 
of hydroe lect r i c  proj ects on the Co lumb ia River and its t r ibut aries and 
protect ion and enhancement of f i s h , spawning grounds , w i l d l ife and w i l d l i fe 
habitat . 

I n  add i t ion to the anadromous fish  popu lat ion , 
s everal  variet ies  o f  res ident fish  inhab it the Co lumb ia River Dra inage . 
Among tho s e  o f  recreat iona l importance are s evera l species o f  t rout 
( rainbow , cutthroat , l ake , b rook , and brown ) , w a l l eye , large - and 
s ma l l -mouth bas s , cat fi s h ,  whit e f i s h  and l andlocked popu l at ions o f  
s turgeon . Mos t  o f  the eas i ly acces s ib l e  t rout waters are stocked with f i s h  
annua l ly becaus e natura l p roduct ion cannot keep p a c e  w i t h  demand . Whi l e  
s ome reservo irs  are good res ident game f i s h  producers , others have p romoted 
the growth of undes irab l e  fish  ( s quawfish , carp , and suckers ) or are poor 
fish  p roducers becau s e  o f  a variety of factors . 
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b .  Wi ld l i fe 

There  are a number o f  factors that affect w i l d l ife  
species in  the  Pacific  Northwest . Many anima l s , such as  sma l l  b i rds , 
rodents , weas e ls , snakes , and frogs , have re lative ly sma l l  terr itories or  
ranges that are  res t r icted by the  var iety , type and abundance o f  cover . 
B eavers , muskrats , and r iver otters , for examp le , require spec i f ic 
vegetat ion for food . On the other hand , deer , elk , l arger b i rds , and l a rge 
carnivores have r e l at ively  l arge terr itor ies and us e a variety of vegetat ion 
types . F inal ly , migratory animals , such as waterfow l , are influenced by 
weather and the ava i l ab i l ity of water , and move between communities on a 
daily  and s easonal basis  to obt a in their required condit ions . 

Changes or dis turbances to vegetat ion communities  have 
impacts on w i l d l ife  popu l at ions . The deve lopment or  abandonment o f  
agr icultura l l and , espec ia l ly irr igated crop l and , has a dis t inct inf l uence 
on w i l d l i fe d ivers ity and numbers . Species whos e hab itats are enhanced by 
irr igat ion development in the Pacific  Northwes t  include ring-necked 
pheas ant s , gray partr idges , s c rub j ays , leopard frogs , mont ane vo l es , and 
yel low - b e l l ied marmots .  Those species that t end to be  advers e l y  affected by 
irr igat ion deve lopment inc lude sharp - t a i l ed grous e ,  short -horned l izards , 
and var ious anima l s  that depend on a shrub - s t eppe ecosys tem . 

Changes or disturbances to water areas , in particu l ar , 
the s carcity o f  wet l ands and the avai l ab i l ity of  high - y i e l d  grain crops 
adj acent to wet l ands , contr ibute to  the increas e or decreas e in water fow l 
hab itat . The wet l ands o f  the region are very product ive for res ident 
species as we l l  as for t rans ient and/or  winter ing waterfow l , although many 
of the coas t a l  and in l and wet l ands in the Pacific  Northwes t have been 
a l tered Or des t royed by deve lopment . 

Changes or dis turbances to  r ipar i an vegetat ion are 
as s oc i at ed with shoreland cons t ruct ion , water leve l f luctuat ions , and 
shore l and eros ion . Species advers e l y  affected by loss  of r ipar ian hab i t at 
inc lude beavers , muskrat s , swal lows , and kingf ishers . Construct ion and 
operat ion of the Federal  Co lumbia River Power Sys t em (FCRPS ) have modi f ied 
much o f  the or iginal ripar ian vegetat ion a l ong the Co lumbia R iver and 
t r ibutaries . I n  accordance with the Endangered Species Act ( 16 U . S . C .  1 5 3 1  
et . s eq . ) ,  BPA a l ternat ives examined in this document mus t  avo id 
j eopardizing the cont inued exis tence o f  any endangered or threatened species 
or  advers ely  modi fying critical  hab itat . I t  is expected that none o f  the 
endangered or  threatened species o f  the Northwes t ident ified on the 
Endangered and Threatened Spec ies L i s t  ( 5 0  CFR , Part 1 7 , May 2 0 , 1 9 8 0 ) w i l l  
be at r isk as a res u l t  o f  an increas e in B PA rat es ( s ee Chapter V for an 
addit ional  dis cuss ion of endangered species ) .  

c .  Recreat ion 

The Columbia R iver and t r ibutaries provide a var iety o f  
recreat ional  opportunit ies for peop l e  within and outs ide the Pacific  
Northwest  inc luding fishing , swimming , boat ing , and , to a l imited extent , 
raft ing . Res ervoirs created by the dams have enhanced swimming and boat ing 

1 10 



opportunit ies , but have severely  l imited whitewater raft ing . F l uctuat ions 
in res ervoir l ev e l s  and s t reamf lows can impact each of thes e recreat iona l 
act ivit ies . F ina l ly ,  the enhanced habitat for b ird species as a res u l t  of  
irr igated grain farming has improved recreat iona l opportunit ies for  hunters 
and bird watchers . 

d .  Land Us e 

I rr igated agr icu l ture is the primary exis t ing l and use  
that  could  be  a ffected by adj us tments to BPA ' s who le s a l e  power rates . 
Reg ionwid e ,  8 . 8  mi l l ion acres o f  farm land were irr igated in 1 9 8 0  requ i r ing 
divers ion of 3 2 . 5  mi l l ion acre- feet of wat e r . This water originates 
p r imar i ly from the Co lumb ia R iver and its t r ibutaries , inc lud ing the upper 
and cent r a l  Snake River . 

The Co lumb ia P l ateau is a maj or  dry l and wheat 
product ion area of the United S t ates . I n  addit ion , ma j or i r r igat ion 
proj ects on the Co lumb ia P l ateau have a l lowed the product ion o f  row crops 
inc lud ing sugar beets , corn , potatoes , and beans . The Snake River P l a ins in 
I daho is another area o f  extens ive agr icu ltural  deve lopment , much of which 
is  irr igated . Approximate ly 5 0  percent o f  the row crops in the Pac i f i c  
Northwest a r e  grown in t h i s  area . Potatoes , sugar beets , and corn are the 
p r incip a l  crops . 

A l l  o f  the s t ates proj ect increas es in i r r igated 
farm l ands by the year 2 0 0 0 . E s t imates o f  the increas ed acreage vary from 
1 . 8  to 3 . 1  m i l l ion acres , requir ing add it ional  water d ivers ions of between 
7 . 6  and 1 2 . 4  mi l l ion acre- feet ( Pacific  Northwes t  River B as ins Commis s ion , 
1 9 7 9 ) . 

e .  Air  Qual ity 

Air qua l ity in the Pac i fic Northwest var ies with the 
l ev e l  and types of human act ivity present . The urban areas are often in 
v i o l a t ion of  ambient air  qua l ity s t andards becaus e o f  the concentrat ion of  
vehicu lar and indust r i a l  act ivity . Some rural  areas , espec i a l ly in  the 
C o l umb ia B as in ,  experience high particu l ate  concentrat ions as a resul t  o f  
w ind b lown dus t . Factors contr ibut ing to  this prob l em inc lude agr icultural 
operat ions , unpaved roads , and f i e ld and s lash burning . There a l so are 
loca l ized air  qual ity p rob lems cau s ed by part icul a r  indus t r i a l  operat ions . 
D i rect combus t ion o f  wood for home heat ing is becoming an increas ing source 
of air po l lut ion . The s t at es , through their approved air  qua l ity p l ans 
mandated by the C lean Air Act , are regulat ing act ivities to  l imit  and in 
s ome c as es reduce air qua l ity degradat ion . 

Areas w ithin the region des ignated in vio l a t ion of  one 
or more Feder a l  ambient air  qual ity  s t andards are l is ted in Tab l e  V I - 3 . 
(Note that when a fina l rulemaking is is s ued in the s ummer o f  1 9 8 2 , some 
area c las s if icat ions may be  changed . )  
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TABLE V I - 3  
A I R  QUALITY NON -ATTAI NMENT 

AREAS IN THE BPA SERVICE REG I ON �/ 

Po l lutants for Which Des ignat ion 
Area is E f fect ive 

A B C D 
Tot a l  

Line Suspended Carbon S u l fur 
No . Part icu l ate Monoxide D ioxide Ozone 

--

I daho 
l .  Kel logg ( S i lver Val ley)  X X X 
2 .  Lewis ton X 
3 .  Boise  X 
4 .  Pocate l lo X X 
5 .  Soda Springs X 

1'1ontana 
6 .  Anaconda Area X 
7 .  Butte Area X 
B .  Co lumb ia Fa l l s Area X 
9 .  Missou l a  X X 

Oregon 
1 0 . Port l and X X X 
1 l .  Eugene - Sp r ing f i e l d  X X X 
1 2 . S a l em X X X 
1 3 . Medford -As h l and X X X 

Was hington 
14 . Seatt l e -Tacoma X X X 
15 . Port Ange l es X 
1 6 . Tri-Cit ies X 
1 7 . Spokane X X 
lB . Longview X 
1 9 . Vancouver X X 
20 . Wa l la Wa l la X 
2 l . Yakima X X 
2 2 . C larks ton X 
23 . Renton X 
24 . Kent X 

�/ This tab le  indicates the genera l locat ion of  non - att ainment areas . 
Some areas are actua l ly quite l imited in s ize . See  Federal  Regis ter , 
Nov . 9 ,  1 9 7 9 for more speci f ic des cr ipt ions o f  the area boundaries . 

f .  Non -Renewab l e  Resource Consumpt ion 

Whi l e  much ( 7 2  percent ) of the e l ect r i c ity p roduced in 
the Pacific Northwes t  is from hydro e l ect ric  fac i l it ies , which are defined as 
renewab l e  res ources , the remaining needs are met p r imari ly by f ac i l it ies 
that consume nonrenewab l e  resources . These  fac i l it ies inc lude o i l  and gas 
fired combus t ion turb ines , and coa l  and nuc l ear therma l p l ants . 
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Subbituminous coal  and l ignite  res erves in the west  11 
are est imat ed by the U . S .  Bureau o f  Mines , ( 1 9 74 ) , to b e  in excess  o f  
1 7 8  b i l l ion short tons . Much o f  the low s u l fur coal  r e s e rve ( approx imat e ly 
8 2  percent ) is contained in the three state  �orthern Great P l ains region of  
Montana , Wyoming , and North D akota (Rieber , 1 9 7 5 ) . Approximat e ly 
3 1 , 8 6 0  tons of  coa l arc  consumed dai ly in the p roduct ion o f  e l ectricity for 
consumpt ion in the Pac i f i c  Northwest . �I Nuc lear gene rated e l ect ricity in 
the Pac i f ic Northwest uses 64  tons o f  nuc l ear fue l e ach year . �I 
Proj ect ions o f  uranium requirements in the west ern wo r ld indicate that 
demand wi l l  exceed product ion capab i l it ies w i thin the next decade 
( BPA , 1 9 7 7 , Part 1 ,  p .  V - 5 5 ) . 

Natural  gas and o i l  genera l ly are  not ind igenous t o  the 
region and therefore only sma l l  quant it ies of the s e  resources are us ed for 
combus t ion turb ines and other peaking un its . B ecaus e o f  the s carcity of 
the s e  fue ls , e l ectric  ut i l it i es in the Pac i f ic Northwest have not us ed and 
do not ant icipate us ing thes e nonrenewab l e  resources for bas e lo ad generat ion . 

2 .  Socio economic Environment 

BPA recogn izes that the dependence of Northwest consumers on 
e l ectr icity varies acro s s  ind ividual  consume r c la s s es . As a resu l t , BPA 
fo res ees that there may be part icu lar consumer s ubgroups on wh ich the 
socioeconomic impact of higher e lectric ity rates wou ld be more s evere . 

a .  Low Income Res ident ia l Consumers 

Low income res ident i a l  consumers as a group in the 
region cons ist  o f  persons with a variety o f  s o c i a l  characteristics  and 
l iv ing circums t ances .  Some f a l l into conc i s e  gove rnment income guide l ines , 
whi l e  others have s im i l ar charact e r i s t ics , but highe r incomes . I n  e f f ect , 
low income consumers are s im i l ar only with respect to  their economic 
pos it ion in l i fe . 

Low income res ident i a l  consumers are ident i f ied as 
those  hous eho lds whos e incomes f a l l at or  be low 125  percent of the Federal  
government ' s poverty s t andards . The Fede r a l  s t andards are based  on 
hou s eho ld  s ize , the gender o f  head of hous eho ld , and farm or non - farm 
res idence . Thes e s t andards are  adj usted per iodica l ly to ref lect changes in 
the Cons umer Price I ndex . Typica l ly ,  hous eho lds with incomes which meet the 
125 percent cutoff  are cons idered e l igib l e  for var ious Federal  programs 
des igned to as s ist  l ow - income popu l at ions and reduce poverty . For 1 9 7 5 , a 
125  percent poverty leve l income o f  $ 5 , 5 0 0  was e s t ab l ished for a non - farm 
fami ly of four . The l atest  Fede r a l  guide l ines ( 1 9 8 1 )  p l ace the non - farm 
four member hous eho ld  poverty l eve l at $ 10 , 5 6 3 .  

As noted in the BPA 1 9 7 9  Who l e s a l e  Rate Increase E I S  
(p . V - 28 ) , a s ingl e  s t andard de f init ion o f  the poor does not exis t . 
Therefore , Federal poverty gu ide l ines can be  cons idered on ly as over a l l 
s t a t is t ical  yards t icks o f  poverty l eve l s . C le a r ly , to  the ext ent that 
indiv idua l circums t ances and consumpt ion needs vary among hous eho lds , a 
poverty income cut o f f  for a given low - income hous eho ld  may not repres ent the 
money income required by other l ow - income hous eho lds to  ma int ain their 
economic we l l  b e ing ( B ureau of the Cens us , 1 9 78 , p .  1 8 9 ) . 
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The most recent pub l ished data on popul at ion l eve ls  
( 1 9 7 9 ) indicate that there are approximate ly 2 . 9  m i l l ion fam i l ies 
and 8 mi l l ion persons in Wash ington , Oregon , I daho , and Montana . The mos t 
recent data on poverty l ev e l s  in the region es t imate that 1 0  percent o f  the 
fami l ies and approximate ly 13 percent of  the pers ons have incomes of  less 
than 125 percent o f  the o f ficial  poverty l eve l ( Tab l e  VI - 4 ) . Near ly 
one - f i fth ( 1 9 . 7  percent ) o f  the e lderly  fa l l  into this category . Of  the 
tot a l  number of persons in the region , 9 . 1  percent have incomes that are 
less than the poverty l eve l income . As may be  expect ed , sma l ler  percent ages 
of the popu l at ion have incomes that are 75 percent of poverty l eve l .  

Wh i l e  it may be assumed that the low- income numbers 
r e f l ected in Tab le  VI -4  are s imi l ar today , recent recess ion induced changes 
in the region ' s economy may have a l t ered the numbers in each category . For 
examp l e ,  the s lump in the ret a i l  t rade , hous ing cons t ruct ion , and wood 
products indus t r ies may have increas ed the number o f  hous eho lds and e lder ly 
f a l l ing b e l ow poverty lev e l  s t andards , making poverty a more prev a l ent 
phenomenon . 

The esca l at ing cos ts  o f  energy have had a 
d isproport ionate impact on res ident ial  consumers by income l eve l . In  1 9 7 9  
for examp l e ,  the a f f luent devoted , on the average , on ly 2 . 0  percent o f  their 
hous eho l d  incomes to aggregated ene rgy costs  CTab le  VI I -5 ) . In  contras t ,  
the poor spent nearly  f ive times that percent age o f  their incomes for 
aggregated energy costs . The financi a l  burden on the poor , and part icu l a r ly 
the fixed income e lderly poor , appears even heavier if  thes e consumers 
ut i l ize e l ectr icity or fue l o i l  for the ir primary heat ing s ource . 
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TABLE V I - 4  
LOW INCONE POPULATION IN  THE PAC I F I C  NORTHWEST 

( 9 75 ) �/ 

A B C 
I ncome Les s I ncome Less  I ncome Less  

than than 75 �� o f  than 125% o f  
Poverty Leve l Pove rty Leve l Poverty Leve l 

Line % o f  �� o f  % o f  
No . Number Tot a l  Number Tot a l  Number Tot a l  

( 00 0 )  ( 0 0 0 )  ( 0 0 0 )  

l .  Fam i l ies 1 3 7  7 . 0  85 4 . 3  1 9 6  1 0 . 0  
( 5 05 1 )  ( 9 . 0 ) ( 29 2 9  ) ( 5 . 0 ) ( 7 3 9 4 )  0 3 . 2 ) 

2 .  Unre l ated 1 9 6  2 2 . 9  109  1 2 . 7  2 7 7  32 . 4  
I nd ividu a l s  ( 4 8 9 1 ) ( 2 3 . 7 ) ( 2 88 7 )  0 3 . 9 )  ( 6 8 5 9 ) ( 33 . 2 ) 

3 .  Persons 6 7 4  9 . 1  3 9 8  5 . 4  9 6 8  1 3 . 1  
( 2 3 , 9 9 1 )  O l .  3 )  04 , 0 6 4 )  ( 6 . 6 ) ( 34 , 8 1 7 ) 0 6 . 5 )  

4 .  E lder ly 8 4  1 l . 2  28  3 . 7  148  1 9 . 7  
( 6 5  & over )  ( 3 , 05 9 ) 04 . 0 ) 0 , 2 1 1 )  ( 5 . 5 )  ( 5 , 1 24 )  ( 2 3 . 5 )  

�/ ;" Numbers in parenthe s is indicate tot a l  U . S .  poverty leve l s . 

Source : US Department o f  Commerce , Bureau of  Census , Money Income and Poverty 
S t atus of  Fami l ies and Persons in the US and the West Region , by D ivis ions and 
S t ates , 1 9 7 8 . 

b .  Ene rgy I ntens ive Indust r ies 

B PA present ly s erves 15 direc t - service indus t r i a l  
customers and has s igned a contract to supp ly power to the A lumax 
corporat ion ' s a luminum p l ant propos ed for cons truct ion near Hermiston , 
Oregon . The region a l  a luminum compan ies comprise  the large s t  s hare o f  BPA ' s 
d irect -s ervice s a les , purchas ing more than 9 0  percent of  this category o f  
power . C o l lect ive ly , thes e p l ants produce about one -third o f  the a lum inum 
p roduced in the United  S t ates . The other two maj or  product ion regions are 
the Tennes s ee and Ohio Va l l eys , with some product ion occurr ing along the 
Gu l f  Coas t . 

Historica l ly ,  the a l uminum compan ies locat ed in the 
Northwest in order to increas e this count ry ' s a luminum product ion capac ity 
in respons e  to Wor l d  War I I  and to take advantage of the surp lus 
hydroe lect r ic energy ava i l ab l e  from the Co lumb ia River Power Sys tem . This 
low - cos t hydro power enab led  the reg ion ' s aluminum companies  to  mainta in a 
viab l e  compet it ive pos it ion des p ite  the addit ional  costs for t ransport ing 
the ir  product to market . 

The Northwes t  a luminum companies provide about 1 3 , 0 0 0  
r e l a t ive ly high pay ing j obs  w i t h  a n  annua l  payro l l  o f  more than $ 1  b i l l ion . 
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The indus try ' s t o t a l  regiona l primary 
est imat ed at $ 2 . 5  bi l l ion annua l ly .  
e l ement o f  the regional economy . 

and s econdary econom ic impact is 
Thus , the indus t ry is an import ant 

The a luminum indus t ry is very sens it ive to per iods o f  
economic recess ion part i cu l arly  a s  i t  re l ates to  cons t ruct ion , auto , and 
aircra ft sectors of the economy . Th i s  s ens it ivity a l so trans lates into 
rapid respons iveness to  per iods of econom ic recovery . I nd ividua l corporate 
respons es to  econom ic downturns vary depend ing on the ef fic iency o f  a p l ant 
and its overa l l  share of a company ' s tot a l  output . A one p l ant company , for 
ins tance , is not l ikely to  curt a i l  operat ions in the short run except under 
the mos t  adverse  market condit ions . Th is is especia l ly t rue if  the long 
term market out look appears favorab l e .  Permanent shutdown wou ld  occur on ly 
i f  the company found it improbab l e  that the p l ant wou ld  recover its fixed 
and var iab l e  costs over the long run . 

Product ion s en s i t ivity o f  the a luminum indus t ry t o  
varying econom ic cond it ions i s  ref lected i n  a comparison o f  t h e  proport ion 
of e l ect r icity actua l ly consumed by the indus t ry for operat ing purposes  
( operat ion leve l )  to : ( 1 )  the max imum amount o f  e l ect ricity a l lowed for 
purchase from BPA pursuant to  power s a les contracts ( contract demand ) and , 
( 2 )  the amount o f  e l ectr icity the indus t ry ind icates it expects to  consume 
( operat ing demand ) . For examp l e ,  in 1 9 7 8 , a nonreces s ion year , the 
operat ing level o f  the �orthwes t  aluminum indu s t ry was 8 7 . 7  percent o f  
cont ract demand . � /  The indus t r ies operat ing leve l dec l ined t o  
7 8 . 6  percent o f  cont ract demand in 1 9 8 0 , a year o f  r e l at ive ly mode rate 
nat iona l reces s ion . From Ju ly 1 9 8 1  to  March 1 9 8 2 , a period of r e l at ive ly 
s evere nat i ona l recess ion , the indus t r ies operat ing leve ls  averaged 
7 9 . 1  percent of cont ract demand and on ly 85 . 1  percent of operat ing demand . 

Companies with several  p l ants at varied locat ions cou ld  
more eas i ly curt a i l  an operat ion and maint ain their  market share and 
infras t ructure .  Thus , companies with this s t ructure can curt a i l  ope rat ions 
at their least  effic ient p l ant s , depending on the expected length and 
magnitude of adverse market condit ions . Thes e least  e f f icient p lant s become 
"swing p l ant s " ab le  to  respond to  swings in the nat iona l market . 

BPA rate increases in recent years have reduced the 
competit ive advant age for the aluminum indu s t ry in the Northwes t .  A recent 
s tudy pro j ects that the Northwest industries  are approaching compet it ive 
parity with the Ohio and Tennes s ee Val ley indus t r ies ( K r i s t ensen and 
Correia , 1 9 7 9 ) . S ince the Northwest has s evera l  p l ants  o f  pre - 1 946  vint age 
that t end to be less  e f f icient , this approach to parity  cou l d  account for 
some Northwes t  p l ants becoming swing p l ants . If  Northwest  e l ect ric power 
rates e s c a l at e  at rates greater than in other primary a luminum p roduct ion 
regions , there could , at some t ime in the future , be permanent p l ant 
c l osures . However , recent s tudies ( E rns t , 1 9 7 6 ; Kristensen and Corre ia , 
1 9 7 9 )  indicat e that , with the pos s ib l e  except ion o f  s ome o f  the region ' s 
o ldest and least  efficient p lant s , the a l uminum indus t ry in the Pac i f ic 
Northwest wi l l  remain economica l ly compet it ive , given forecas t increases in 
the cost o f  e l ectricity w ithin the region . 
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FOOTKOTES 

II S a lmonoids inc lude chinook , coho , pink , s ockeye , and chum s a lmon ; 
stee lhead and cut throat trout ; and Do l ly Vardin trout . Nons a lmonids 
inc lude American s had , wh ite sturgeon , s t r iped bass , eul achon ( s me l t )  
and Pac i f ic l amprey . 

�I This f igure is der ived from comput at ions by the D iv is ion o f  Power 
Resources , Bonnevi l le Power Adminis t r at ion , Apr i l  1 9 8 2 . 

11 As sumes 3540  MW o f  coal  f ired generat ion requiring an average o f  9 tons 
per megawatt per day . 

�I Inc ludes the s t ates o f  Ar izona , C a l i fo rnia , Colorado , I daho , Montana , 
Nevada ,  New Mexico , North Dakota ,  Oregon , South Dakota , Utah , 
Washington , and Wyom ing . 

21 Assumes 1 9 9 0  MW o f  nuc lear  generat ion requ ir ing an aver age o f  40  tons 
of  fuel per year for a 1 25 0  �N l ight water reactor . 

�I Percent ages derived from computat ions of  cus tomer b i l ls , D ivis ion o f  
Rates , Apr i l  1 9 8 2 . 
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VI I .  Environmental Cons equences 

A .  Int roduct ion 

This chapter  forms the analyt ical  bas is  from wh ich the comparison 
of  the cons equences of  the a l t e rnat ives in Chapter V is drawn . As s uch , 
this chapter examines the methods and techniques emp loyed in arriving at the 
proj ect ions of  the cons equences of an increas e in BPA ' s who l es a l e  rates with 
particu l ar focus on the impacts on the aspects of  the human environment 
d i s cuss ed in Chapter VI . 

BPA staff  emp loyed an econometric mode l ing p roces s to  ana lyze the 
impact of  an increas e in revenue leve l on the regional  demand for 
e lect r icity . The results  o f  this ana lys is formed a bas is for p roj ect ing the 
e ffects of  rate leve ls  on types of energy cons umpt ion and var ious aspects o f  
the soc ioeconomic and phys ical  environment . This economet ric mod e l  wi l l  be  
des cr ibed b r i e f ly in  this chapter . 

I n  addit ion to invest igat ing the e f fects o f  rates on energy 
consumpt ion in genera l ,  a cons iderab le  ana lytic effort was directed toward 
eva l uat ing the effects of  who l e s a l e  power rate increas es on irr igated 
agriculture in the Pac i fic Northwest . For BPA ' s 1 9 7 9  Who l e s a l e  Rate E I S , 
the agency commis s ioned a s tudy of  the e ffects of  e l ectric  rate increas es on 
irr igated agriculture . That study was updated for this s t at ement and the 
resu lts o f  the updated s tudy w i l l  be summar ized here . From this s tudy ' s 
f indings , conc lus ions can be reached as to the socioeconomic  and phys ical  
environmental cons equences o f  changes in irr igated agr icul ture result ing 
from who l e s a l e  power rate increases . 

A maj or area o f  inquiry addres s ed by the economet r i c  mode l is  the 
effect o f  e l ectricity pr ice on the need for generat ion . For purposes of 
assess ing the potent i a l  e f fect s on the phys ica l environment of changes in 
required generat ion , new generat ion requirements are assumed to  be met by a 
comb inat ion o f  coal - f i r ed and nuc l ear fac i l it ies . Therefore , the third 
s ect ion o f  this chapter p rovides informat ion as to the environment a l  e f fects 
of typ ical coal and nuc l ear p l ants . From this informat ion the environment a l  
e f fects of  cons truct ing and operat ing (or  avoiding operat ion o f )  generat ion 
fac i l ities in respons e to changes in the demand for e l ectricity res u l t ing 
from changes in e lectr icity price can be quant i fied . 

The fourth s ect ion presents background informat ion on the 
historic  respons e of  res ident i a l  consumers to increas es in energy cos t s , 
part icul arly e lect ricity cos ts . The dis cuss ion focus es part icu lar ly on 
low - income res ident ial  consumers , who are found to be most impacted by 
increas ed e l ect ricity pr ices . 

In  the f i fth s ect ion , this chapter wi l l  brie f ly des cribe  
alternat ive rate  des ign concepts and the ir theoret ical  or  emp i r ic a l  
foundat ion . I n  part icular , attent ion wi l l  be d irected toward d i s cuss ing the 
imp l icat ion o f  a l t ernat ive rate des igns on consumpt ion o f  e l ect r i c ity and 
assoc iated environment a l  cons equences . A l t ernat ive des igns a l s o  may have 
imp l icat ions on the dis t r ibut ion of wea lth and varying impact s on part icul ar 
cus tomer c las s es . The extent to  which thes e impacts wou ld  be expect ed to 
occur in associat ion with part icu l ar des ign concepts  wi l l  be  d i s cus s ed .  
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The f in a l  s ect ions o f  this chapter addres s spec i f ic topics of  
concern in NEPA : m it igat ing measures , unavo idab l e  adverse impact s ,  
Short -term uses  o f  environmenta l  resources versus ma int enance and 
enhancement of long -t erm productivity , and irrevers ib l e  or irretr ievab l e  
commitment s o f  resources . 

B .  D i s cus s ion o f  B PA ' s  Energy S imu lation Mod e l  

B PA ' s  econometric  mode l s imu lat es t h e  Pac i fic Northwest ' s supp ly 
o f  and demand for e lectr ic ity and provides a foundat ion for much of  the 
ana lys is in this s t atement . This mode l  accommodates s ens it ivity ana lyses o f  
e ffects over the period 1 9 8 1 - 2 0 0 0  o f  a l t ernat ive who les a le energy price 
l eve l s , future resource mixes , rat e s t ructures , and other factors . 

The mode l proj ects the regiona l e f fects o f  changes in rates on 
e lect r ic consumpt ion l eve l s  among res ident ia l ,  commercia l , and indus t r i a l  
users . I t  a l s o  forecas t s  the convers ions by consumers to other types of  
energy ( foss i l  fue l s )  in response  to price  and avai l ab i l ity of  e lect ric  
power . Given a mix o f  avai l ab l e  current and future sources of  e lect r icity , 
the mode l deve lops a s chedu l e  for year ly  addit ions o f  hydroe l ect ric unit s , 
therma l units and cons ervat ion . Thus , it prov ides a bas is  for eva l uat ing 
environment a l  impacts dur ing the forecas t period . 

The current BPA supp ly mode l evo lved from the mode l deve loped 
in 1 9 7 7  for us e in BPA ' s Ro l e  E I S . The model  has been modif ied on an 
ongo ing bas is to repres ent new developments in areas such as pol icy 
decis ions , the Regional Act , avai l ab i l ity of  resources , and p l anning 
a s s umpt ions . The demand s ide of the mode l was deve loped from the Oak Ridge 
Nat ional  Laborator ies (ORNL) Res ident i a l  and Commerc ial  and the Northwest 
Energy P o l icy Proj ect ( NEPP ) Indus t r i a l  demand mode l s . An overview o f  the 
energy s imu lat ion mode l ,  the types of output gene rat ed , and the assumpt ions 
made for the ana lys is in this s tatement is  presented in this  chapter . A 
detai led d is cus s ion o f  the mode l ' s logic , components , assumpt ions , and 
inputs is inc luded in the t echnica l support paper accompanying this 
s tatement . 

1 .  Mod e l  Overview 

B PA ' s  Energy S imu l at ion Mod e l  cons ists  o f  two dis t inct 
e l ements , i . e . , s upp ly  and demand . The mode l is a manua l ly interact ive 
supp ly/demand mode l that generates load proj ect ions given a s et of generated 
pr ices . The supp ly/pricing port ion of the mode l determines who l es a le and 
reta i l  r at es b as ed on the cos t of resources needed to meet a s et of  
exogenous ly determined loads . The ret a i l  prices for  each o f  2 0  years for 
the pub l ic and pr ivate ut i l ity res ident ia l , commerci a l ,  and indus t r i a l  
s ectors become inputs to the demand s ide o f  the mode l .  The demand mod e l s  
use  t h e  mat rix of  pr ices to generate expected demand f o r  e lectricity over 
the s ame 20 year period . Thes e  new demands are entered into the 
s upp ly/pricing port ion of the mode l and new pr ices are generated . The new 
p r ice matr ix is  then entered into the demand s ide to generate a new s et of  
loads . This  manu a l  i t erat ion between the demand and s upp ly port ions o f  the 
mode l cont inues unt i l  a convergence is reached ( i . e . , loads and pr ices 
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arr ive at a po int o f  equ i l ib r ium ) . The f inal  so lut ion i s  the expected loads  
and pr ices for each sector and the result ing resource mix for each year 
dur ing the 2 0  year forecast period . 

a .  Supply/Pric ing Model  

( 1 )  I nput s 

The amount of  load that mus t be met by the 
supp ly/pr ic ing mod e l  is  determ ined by a combinat ion of  d i rect input s of l o ad 
dat a and load data generated by the demand mode l s . The direct input s 
inc lude fixed cont ractua l loads ( excluding the DS I ) , exports , and Federal  
agency loads for  each o f  the  2 0  years in  the  forecast period . The demand 
mode l s  provide e s t imates of res ident ia l ,  commercia l , and indus t r i a l  loads 
s e rved by both pub l ic and p r ivat e ut i l ities . 

The mode l uses both historic  and future resources 
to meet defined load requirements . The compos ite generat ing capacity of  a l l  
regiona l hydro units under average and c r i t i c a l  water condit ions is  
spec i fied . A s imu lat ion o f  historic s tream f lows is ut i l ized to e s t imat e the 
s econdary energy from the hydro sys tem and a l locates it on a p r ior ity bas is 
acros s pot ent ial  markets . Other resources ava i l ab l e  to the mod e l  inc lude 
exis t ing and future therma l ,  capacity/energy exchange agreement s ,  cont racted 
energy from the Canadian Storage Power Exchange ( C S PE ) , and purchase power . 
The supp ly/p r i c ing mode l inc ludes investment , operat ing , and cont ract cos t s  
of  t h e  var ious energy resources . 

Costs of  current ly budgeted BPA cons ervat ion 
programs are input for FY 1 9 8 2  through FY 1 9 8 7 . ( Cons ervat ion expected to 
result from thes e p rograms is  input to the demand s ide o f  the mode l . )  No 
conservat ion costs after FY 1 9 8 7  are assumed , s ince d irect B PA involvement 
in programmat ic  cons ervat ion beyond the current p l ann ing horizon is 
d i f f icu l t  to forecas t .  

B PA transmiss ion costs  were input based on recent 
anal ys is by B PA s t a f f . Pub l ic and private ut i l ity t ransmiss ion costs  and 
costs o f  d is t r ibut ion to cus tomer groups were derived from annua l f inancia l 
st atements and informat ion p rovided by ut i l ity s t af f . 

( 2 )  Operat ion 

This supp ly/pricing mod e l  f i r s t  ent ers embedded 
resources to meet B PA ' s  load requirements in a given year . After mak ing 
proper adj us tments for var ious cont ractua l arrangements which provide 
res ources to the ut i l it ies , the model  checks the resource/ load b a l ance for 
pub l ic and pr ivate ut i l it ies . Any def icits for either s ector are as sumed to  
be met  by  purchases  from BPA , addit ion o f  future avai l ab le hydro or  therm a l  
resources , and purchas e power , i n  that order . 

The determinat ion of  energy costs begins w ith a 
ca l cu l a t ion of  a l l  cap it a l , operat ing and cont ract costs  for a l l  resources 
us ed to meet the load requirement . The energy cos t s  are adj us ted for 
revenues from s econdary hydro energy . The mode l  a l s o  as sures that the 
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res ource poo l s  are matched to the load poo ls  to determine BPA ' s 
non - t r ansmiss ion cost o f  providing energy to the d i f ferent l o ad poo l s . This  
c a l cu lat ion for each year is  treat ed cons istent w ith the Regional  Act , which 
provides for a value o f  res erves cred it to  D S I  customers and the res ident i a l  
exchange power b y  part i c ipat ing ut i l it ies . Fede ra l transmis s ion cos t s  are 
then added to determine BPA ' s r ates . 

The s upp ly/ pric ing port ion o f  the mode l  then 
est imates reta i l  rates of p r ivate and pub l ic ut i l it ies based on the ir  
who l e s a l e  cos t  o f  power from BPA , ut i l ity generat ion and t ransmiss ion costs , 
the p r ivat e res ident i a l  exchange , and ut i l ity cos ts  o f  d is t r ibut ing power to  
res i dent ia l , commerci a l , and indus t r i a l  cus tomers . 

( 3 )  Results  

The supp ly/pric ing mode l generates forecast data 
for each year in the 20  year fo recast  per iod by cus tomer c l ass , resource 
type  (hydro , therma l ,  purchas e power , et c . ) ,  and energy c l as s ( fi rm or  
s econdary ) . These  data inc lude p r ice per k i lowatthour , total  do l lar cost , 
and tot a l  k i l owatthours o f  energy . The mod e l  accommodates ana lys es such as 
breakdowns of costs  b etween generat ion and transmiss ion , comparisons o f  
c r i t ica l and s econdary resources to  f irm and s econdary loads , and forecasts 
of resource mixes neces s ary to  meet aggregate loads . 

b .  Demand 

Demand , as us ed in the context of this d i s cus s ion , 
refers  to  the t erm in s t andard econom ic re ference and not in the cont ext in 
which the term is  used  in the e l ec t r i c a l  energy indus try . The demand 
port ion of the mode l s imulates  changes in the quant ity of  e l ec t r i c ity 
consumed in r espons e to  changes in the p r ice  of e lectricity , the price of 
a l t e rnat e fue l s , owne r s h ip and use  o f  app l iances , hous ing , populat ion , and 
income characte r is t ics . 

The amount o f  e l ectric ity consumed is  a funct ion o f  the 
e l as t ic ity re l at ionsh ips that the mode l  s imu l at es . Price e l as t icity i s  
measured by t h e  percentage change i n  quant ity d emanded o f  a good or  s ervice 
d iv i ded by the percent age change in  price . For examp l e , i f  e l ectr ic rates  
increas e by 30  percent but the quant ity o f  e l ect r ic ity demanded decreases by 
only 5 percent , then p r i c e  e l ast ic ity is  s aid t o  be r e l at ive ly ine l as t ic . 
Cros s - e l as t ic ity o f  demand measures the e f f ect o f  changes in the pr ice o f  
s ub s t itut e fue l s  ( o i l , gas , etc . )  o n  t h e  quant ity o f  e l ec t r i c ity consumed . 
I ncome e las t ic ity r e f lects  the imp act s o f  income changes on e lect r ica l 
consumpt ion . 

The demand s ide o f  the mod e l  uses three prev ious ly  
d eve loped mode ls , the  Oak R idge Nat ion a l  Labor atory (ORNL)  res ident i a l  and 
commerc i a l  mod e l s  and the Northwest  Energy Po l icy Proj ect (NEPP ) indus t r i a l  
mode l ,  and d ir ect input informat ion o n  B P A  cons ervat ion programs and D S I  
ope r at ing and cont ract d emands . 
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( 1 )  Inputs 

The res ident i a l  mode l cont ains informat ion on 
energy use for e ight end -use categories ( space heat ing , air  condit ioning , 
water heat ing , cooking , refr igerat ion , freez ing , l ight ing , and other)  for  
the 1 9 7 9  bas e year . This informat ion is input for four fue l cat egor ies 
( e l ectr ic ity , natural  gas , fue l o i l , and other)  and for three hous ing types 
( s ing l e  fam i ly , mu l t ip le fam i l y , and mob i l e  homes ) .  B a s e  year va lues a l s o  
inc lude behavioral  variab l es used i n  economic re lat ionsh ips and parameter 
est imates of  t echnica l r e l at ionships ( i . e . , app l iance e f f iciency ) . In 
addit ion , proj ected hous ing s tocks , fue l p r ices , and per cap ita income are 
input for each year dur ing the forecas t period . Cumu l at ive amounts of  
cons ervat ion res u l t ing from BPA  cons ervat ion programs which are current ly 
budgeted for FY 1 9 8 2  through FY 1 9 8 7  are a l so input through the year 2000 . 
As s t ated prev ious ly  ( s ee Sect ion V I I . B . 1 . a . ( 1 ) ) ,  no add it iona l BPA 
cons ervat ion programs a fter FY 1 9 8 7  were assumed due to the d i f f icu l ty in 
forecas t ing the extent of  BPA ' s  future invo lvement in thes e programs . 

The commerc ial  mode l inputs are a l s o  a combinat ion 
of  base  year data and forecas t data to the year 2 0 0 0 . Data on f loorspace 
in 1 9 24 and year ly  add it ions to f loorspace through 1 9 7 0  for ten bui lding 
types are input . 1 9 7 9  bas e year data on end -us e by fue l type , energy us e 
per s quare foot , fue l prices , and cap i t a l  cos t s  of  heat ing , vent i l at ing and 
a i r - condit ioning equipment are inc luded , a long with historic  and forecas t 
data for fue l pr ices and real  per capita  dispo s ab l e  income . As in the 
res ident i a l  mode l ,  ant icipated s avings from the current ly  budgeted B PA 
cons ervat ion programs are ref l ected for 1 9 8 2  through 2 0 0 0 . 

Forecas ts  from the indus t r i a l  model  are based on 
historic and proj ected energy prices , emp loyment , va lue added , and person a l  
income . BPA ' s  indus t r i a l  cus tomer demands f o r  energy dur ing the forecast 
period cons t itute a s eparate input . 

( 2 )  Operat ion 

The res ident i a l  demand mode l uses measures of  
short run and long run respons es to spec if ied p r ices of  a lternate fue l s , 
techn ica l t rends ( e . g . , app l iance e f f iciency ) , hous ing charact er is t ics , and 
income data . This informat ion , in conj unct ion w ith p r ices for e l ectricity 
obtained from the supp ly/pricing mode l , determine year l y  e lectrical  
demands . An  adj us tment is made to r e f l ect the  effects  o f  B PA p rogrammatic  
conservat ion , whi l e  p r ice - induced cons ervat ion is cons idered to be  part  of  
any decrease  in e l ectric consumpt ion in respons e to p r ice . 

The commercial  model  endogenous ly proj ects four 
characte r i s t ics of bui lding fue l  us e :  f loorspace (by bui lding type and 
vintage ) , f l oorspace s aturat ions (by fue l type and end-us e ) , equipment 
ut i l izat ion , and energy use per  s quare foot . These  proj ect ions for each 
year are mu l t ip l ied together to forecas t commerc ial  energy us e ,  us ing 
specified proj ect ions for non - e l ectrical  energy prices and e lectricity 
p r ices input from the supp ly pricing mode l .  Approp r i at e  a l lowances are made 
for BPA conservat ion p rograms . 
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The demand for energy within the indust r i a l  s ector 
is  forecas t us ing data for proj ected e l ectr i c a l  demand among D S I  customers 
and the NEPP indus t r i a l  mode l .  The NEPP  economet r ic mode l e s t imates , for a 
given year , tot a l  energy demand among non - D S I  customers bas ed on est imates 
for ene rgy p r ices ( e lectr icity  pr ices obt a ined from the s upp ly/pricing 
mode l ) , emp loyment , value added , and persona l income , and the prev ious 
year ' s demand . The mode l then d i s t r ibutes the tot a l  demand for energy among 
fue l types , t aking into account l im it at ions in fue l  switching as a result  o f  
exi s t ing s tocks o f  cap it a l  goods . The proj ected consumpt ion for e lectric ity 
among D S I  indus t r i a l  cus tomers is  bas ed on BPA - D S I  contract informat ion . 

( 3 )  Res u l t s  

The res ident i a l  demand mode l produces forecas t s  
f o r  energy us e b y  fue l type , b y  type o f  dwe l l ing , and b y  end- us e . Fo recast s  
f o r  energy consumpt ion i n  the commerc i a l  s ector a r e  by fue l typ e ,  bui l d ing 
type , and end -us e .  The indus t r i a l  mode l provides forecast energy demand by 
fue l  type . 

2 .  E I S  A l ternat ives 

The B PA Energy S imu l at ion Mode l was u s ed to  ana lyze e ight 
a l ternat ives for pres entat ion in the E I S . The purpos e o f  the analys is  was 
to  compare the r e l a t ive impacts of a lt ernate who l e s a l e  e lect r ic pr ices 
dur ing the period 1 9 8 0 - 2000 . Because  e lectrical  pr ices in each o f  the 
a lternat ives are exogenous ly  determ ined , the funct ion of the s upply/pricing 
mode l to generate prices which achieve an economic l o ad/ res ource equ i l ibr ium 
is s uperceded . The funct ion of the supp ly/price mode l , for the purpos e  o f  
analyzing thes e a l ternat ives , was a l tered to provide the neces s ary resource 
m ix to  meet e lectrical  demands in respons e to thes e exogenous ly defined 
pr ices for e lectr icity . The results  of these analys es ref lect  a l t ernat e 
tot a l  generat ion and resource m ixes , which correspond with each a lternat ive . 

This E I S  examines the impacts o f  rate increas es through two 
types of s tudy a lternatives . A s e r ies o f  four 1 9 8 2  a l ternat ives , des igned 
to evaluate the impacts o f  var ious pos s ib l e  future rates , as s ume historic  
rates  for  FY  1980  through 1982  and a l t ernat ive future rates  from FY  1 9 8 3  
through FY 2000 . Four cumu l at ive a l ternat ives , which focus on the impacts 
o f  both historic and future rates , as s ume a l t ernat ive s e r ies of  rates for 
both the historic ( 19 80 - 19 8 2 )  and future ( 19 8 2 - 20 0 0 )  periods . 

The 1 9 8 2  a lternat ives a l l  assume h i s toric  BPA who les a l e  per 
k i lowatthour r at es for FY 1 9 80 , FY 19 8 1 ,  and FY 1 9 8 2  of 7 . 4  m i l ls ,  
7 . 4  m i l l s , and 1 1 . 4  m i l l s , respect ive ly . The " 1 9 8 2  No Act ion" a l ternat ive 
as s umes that the current price o f  1 1 . 4  m i l ls remains unchanged through 
FY 2000 . The three remaining 1 9 8 2  a l ternat ives ana l yze the impacts o f  
a l ternat ive one - t ime increas es e ffect ive October  1 ,  1 9 8 2 , through the end o f  
the forecas t period (FY 2 0 0 0 ) . I n  the " 1 9 8 2  P ropos a l " a l ternat ive , a rate 
o f  19 . 6  m i l l s  is input for FY 1 9 8 3  through FY 2000 to examine the long-term 
e f fects o f  the propos ed October 1 ,  1 9 8 2 , rate increas e .  The " 1 9 8 2  LRI C " 
a l ternat ive us es the current LRI C  o f  e lectricity , 5 4 . 0  mi l ls , f rom FY 1 9 8 3  
through FY 200 0 . The f in a l  1 9 8 2  a lternat ive , the " 1 9 8 2  phas e i n  LRI C " 
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a l t ernat ive u s e s  a rate o f  26 . 4  m i l l s  to  r e f l ect the impacts o f  part i a l  
incorporat ion o f  LRI C  b a s e d  p r i c ing b eginn ing i n  F Y  1 9 8 3 . 

The f i r s t  cumu lative a l t e rnat ive , the "Cumu l at ive No Act ion " 
a lt e rnat ive , was used to  s t udy impacts wh ich would  have r e s u l t ed from no 
rate  increas es  after  FY 1 9 7 9 . The pr ice o f  3 . 5  m i l l s wh ich was in e ffect 
dur ing FY 1 9 7 9  is a s s umed for the ent ire period FY 1 9 8 0  through FY 2 0 0 0 . 
The " Cumu l at ive Original  LRIC" a l ternat ive uses  a 1 9 8 3  LRI C  pr ice o f  
54 . 0  mi l l s f o r  t h e  ent i r e  twenty year period . In  the "Cumul at ive Propos a l " 
a l t e rnat ive , h i s to r i c  prices  o f  7 . 4  m i l ls , 7 . 4 m i l l s , and 1 1 . 4  m i l l s  are 
input for FY 1 9 8 0 , FY 1 9 8 1 ,  and FY 1 9 8 2 , respect ive ly . For this 
a l t e rnat ive , proj ected p ropos ed rates o f  1 9 . 5  m i l l s  for FY 1 9 8 3  and 
24 . 0  m i l l s  for FY 1 9 8 4  through FY 2 0 0 0  are a s s umed . The final  s cenar i o , the 
"Cumu lat ive phas e in LRI C " a l ternat ive , s imu l ates the e f fects of ach i eving a 
fu l l  current LRI C  price  in FY 1 9 8 7  through a s eries  o f  five annua l  graduated 
increas es , beginn ing in FY 1 9 8 3 . This  a l t ernat ive as sumes h i s to r i c  pr ices 
for FY 1 9 8 0 , FY 1 9 8 1 ,  and FY 1 9 8 2  o f  7 . 4 m i l l s , 7 . 4  m i l l s , and 1 1 . 4  mi l ls , 
res pect ive ly , and graduated LRIC  p r i ces o f  2 6 . 4  mi l l s in FY 1 9 8 3 , 33 . 3  mi l l s 
in FY 1 9 84 , 40 . 2  mi l l s  in FY 1 9 8 5 , 4 7 . 1 m i l ls in FY 1 9 8 6 , and , fina l ly ,  
5 4 . 0  mi l l s for FY 1 9 8 7  through F Y  200 0 . 

C .  I r r igated Agr iculture Study 

As an integr a l  part o f  B PA t s eva luat ion o f  its  rate propos a l  and 
a lt e rnat ives , BPA contracted for a r e - examinat ion and updated s tudy of the 
potent i a l  impacts of e l ect ric ity rates on irr igated agricu l ture in the 
P a c i f i c  Northwe s t . This s tudy , comp leted under the d i r ect ion of Dr . 
Norman K .  Whitt les ey ,  Professor  o f  Agricultura l Economics at Wash ington 
S t at e  Univers ity , was comp l eted in January 1 9 8 2 . In 1 9 7 8 , B PA contracted 
w i th a t e am l ed by Dr . Whitt l es ey to  examine the e f f ects  of increas ing 
e l ect ric ity prices  on i r rigated agr icul ture for B PA t s  ana lys is of its 1 9 7 9  
rate increas e (Whitt l es e y ,  1 9 7 8 , p .  5 6 ; and Supp lement , 1 9 7 9 ) . The 1 9 8 2  
s tudy was t o  update the results  o f  the 1 9 7 8  s tudy and t o  r e f l ect changes 
that have occurred in the intervening period . Both the 1 9 7 8  and 1 9 8 2  
s tud ies form the foundat ion for B PA ' s ana lys is  o f  the e f fects o f  e l ectricity  
p r ice on  the  r egion ' s irr igated agr iculture as d i s cu s s ed in Chapt er V .  

The p rimary obj ective o f  the Whitt l e s ey s tudy was t o  e s t imate 
changes in the quant ity o f  e l ectr icity demanded by i r r igated agricu l ture for 
pump ing water in respon s e  t o  increases  in the cost  o f  e lectric ity . 
Whitt lesey  deve l oped a computer mod e l  that incorporates e s t imates o f  price  
e l as t ici t ies  o f  demand by irr igated agricu lture in s ubregions o f  the P a c i f i c  
Northwest to  proj ect responses to  increas ing e l ect r icity  price  over t ime . 
The 1 9 8 2  Whitt lesey  s tudy focused on : ( 1 )  changes in exi s t ing irr igated 
acreage ; ( 2 )  changes in future expected i r r igated  acreage ; ( 3 )  average 
i r r igated agr icu lture income impacts ; and ( 4 )  a lterat ions of crop patterns . 
Addit iona l ly ,  proj ections o f  new irr igat ion deve l opment were made , apart 
from the form a l  mode l ing e f fort , to  cons ider irr igated l and expans ion 
r e s u l t ing from increases  in d emand ( s ee Tab l e  V- 8 ) . The fo l l ow ing 
summarizes the methodo logy and gener a l  findings of the Wh itt l es ey s tudy . 
The specific  proj ect i ons  w ith respect to  the 1 9 8 2  and cumu l at ive propos ed 
rates  and a l t e rnat ives are pres ented in Chapter V .  Cop ies o f  the Whitt l e s ey 
s tudy are  ava i l ab l e  from B PA t s  Pub l ic Invo lvement Coordinator . 
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F igure V I I - 1  s hows the maj or subregions of  the P a c i f ic Northwest 
examined in the s tudy . O f  this area , 9 m i l l ion acres is irr igat ed l and . 
I daho has the l arges t share o f  tot a l  irrigated l and with 4 m i l l ion acres ; 
Oregon and Wash ington fo l low with approximately  2 . 4  m i l l ion acres and 
2 . 0  m i l l ion acres , respective ly . The Co lumb ia River B as in a l s o  inc ludes 
sma l ler  amounts of  irr igated l and in Mont ana , Wyoming , Utah , and Nevada . 
Tab l e  VI I - 1  s hows tot a l  i r r igated acreage , by s t ate , in the Pacific  
Northwest . 

Line 
No . 

1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

TABLE V I I - 1  
I RR I GATED LANDS IN  THE PAC I F I C  KORTHWE ST 

1 9 8 0  

State Tot a l  I r r igated Acres 

I daho 4 , 049 , 9 00  
Oregon 2 , 33 7 , 9 0 0  
Wash ington 1 , 9 5 1 , 6 00  
Mont ana 460 , 1 0 0  
Wyom ing 9 4 , 1 0 0  
Nevada 7 0 , 400  
Ut ah 5 , 60 0  

8 , 9 69 , 600  

Source : Whitt l e s ey ,  Janua ry 1 9 8 2 , p .  4 .  

The irrigated l ands cons idered in the Whitt les ey s tudy are s e rved 
by both pub l ic ly owned and inves tor-owned ut i l it ies . The s tudy did not 
inc lude l and that is irr igated under subs idized programs s uch as that of  the 
Bureau of Rec l amat ion . Some of the pub l ic ly owned and investor-owned 
ut i l it ies purchase power from BPA for res a l e  to their irr igat ion customers . 
Near ly four percent of  the power BPA s e l l s  to preference cus tomers is in 
turn s o l d  to f armers for irr igat ion purpos es . �I The proport ion o f  each 
ut i l ity ' s power that is from BPA and other res ources varies ; thus the pr ices 
for e lectricity charged to  irrigators by the ut i l ities vary . For examp l e ,  
the average ret a i l  pr ice paid for e lectric ity in 1 9 8 0  for irr igation ranged 
from 40 m i l l s  per k i lowatthour in the B ear River subregion of s outhern I daho 
to 14 m i l l s  per k i lowatthour in the upper Co lumbia  subregion of Washington . 
This is a variat ion o f  near ly 300 percent . On the average , regionwide 
irr igat ion sys tem power costs  were approximately  22 m i l l s  per k i l owatthour 
in 1 9 8 0 . 

Even w ith this var iat ion in power cos ts  for irrigat ionm f armers 
in the Pacific  Northwes t  have t radit iona l ly experienced low e l ectricity 
pr ices and , as a resu l t , have invested heav i ly in e l ectrical ly powered 
irrigat ion systems . However , s igni ficant increases in average ret a i l  costs  
occurred between 1 9 7 9 and 1 9 8 1  due in  l arge part  to the  imp l ementat ion by 
BPA of an 88 percent increas e in who l es a l e  f irm power rates on December 20 , 
1 9 7 9 . A further BPA who les a l e  rate increase of  5 9  percent for priority f irm 
cus tomers was imp l emented on Ju ly 1 ,  1 9 8 1 .  Under BPA ' s p ropos ed October 1 ,  
1 9 8 2 , rat e increas e ,  the priority firm power rate wou ld  increas e by an 
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Major Agricultural  Subregions of the Pacific Northwest 
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addit ional  7 3  percent . The percent increas e in ret a i l  rat es  required to  
recover thes e increases  in  who l e s a l e  power cos t s  are  sub s t ant i a l ly lower 
than the who l e s a l e  incre a s es s ince who l e s a l e  power cos t s  repres ent but a 
port ion o f  tot a l  ut i l ity cos t s . Neve rthe l e s s , increas es  in ret a i l  rates 
neces s ary to recover increases  o f  this  magnitude in who les a l e  power  cos ts  
may reduce the  region ' s h i s t o r i c  competit ive advant age for  i r r igat ed 
agr icu lture . This  e f fect may be part ia l ly o f f s et for s ome farmers by the 
res ident i a l  and s ma l l  farm exchange provis ions of the R egion a l  Act . Thes e 
provis ions are des igned to reduce dispar it ies between the rat es  which pub l ic 
and p r ivate ut i l it ies  charge the i r  res ident i a l  and sma l l  farm consumers . 
Whitt lesy  ( 1 9 8 2 , p .  2 0 )  predicts  that the r e a l  cost  o f  power to irrigated 
agr icu lture w i l l  remain re l at ive ly s t ab l e  after  1 9 8 2 . 

The Whitt le s ey res earch team emp loyed a l inear programming mod e l  
to as s es s  the response  o f  irr igated agriculture to increas es  i n  real  
e l ect r i c ity p r i ces . Both short run ( to 1 9 9 0 )  and long run ( t o  2000 ) 
respons es  were ana lyzed . Data on farm operat ion cos t s , i r r i gat ion s y s t ems , 
crop mixes , crop p r ices , and other factors were h e l d  cons t ant to  iso l at e  the 
potent i a l  respons e s  to increas es in real e l ect r i c ity p r ices . Test farms 
cons i s t ed of 60 "typ ical " farms in the r egion ; 16 in Oregon , 24 in 
Washington and northern I daho , 17 in southern I d aho , and 3 in Montana . The 
numbe r  and d i s t r ibut ion of crops us ed in the programming mode l  to repres ent 
typ i c a l  farms r e f l ected the actua l d i s t r ibut ion of crops within a subregion , 
the compat ib i l ity o f  crops with irr igat ion systems , and the agronomic 
r equirements o f  crop rotat i on . Usua l ly four to s ix crops were used for a 
typ i c a l  farm and the acreage within a given s ubregion . 

The mod e l  as sumes that farmers adj ust  to changes in pr ices o f  
p roduct ion inputs i n  a manner that maximizes pro f its . I t  was as sumed that , 
in the short run , irr igat ion sys tems cou ld  not b e  changed , but improvements  
in irr igat ion management , higher pump e f f i c i encies  and changes in crop 
acreage or mix wou l d  occur . For ins t ance , the mode l a s s umed e f f i c iencies in 
water app l icat ion wou ld  improve 5 percent for s id e - ro l l ,  hand-move , and 
s o l id s et i r rigat ion s y s t ems ( from 65 percent to 70 percent ) ,  and pumping 
p l ant e f ficienc ies wou ld  increas e 10 percent for each s y s t em inc luding 
center p ivot ( from 55 percent to 65 percent ) . 

I n  a s s e s s ing the long run (to  2000 ) r espon s e  of  i r r igated 
agricu l ture to  increases  in ret ai l e l ect ric ity prices , Whitt l e s ey as s llmed 
increas es  of 22 m i l l s , 44 m i l l s  and 88 m i l ls per k i lowatthour over the 
current average ret a i l  rate for e l ect r i c ity . The s e  price increases  were 
incorporated into the ana lys is in real 1 9 8 1  do l l ars and re f l ect ret a i l  
increases  o f  1 0 0  percent , 2 0 0  percent , and 4 0 0  percent , respect ive ly . 

I n  the long run , potent i a l  adj us tment s to r i s ing e l ect ric ity 
prices  may inc lude the short run meas ures iden t i f ied above as  we l l  as 
changes to low pressure i r r igat ion t e chno logy , changes in ove ra l l  i r r i gat ion 
sys t ems ( e . g . , switching from l e s s  e f f ic ient s id e - ro l l  sys t ems to cente r  
p ivot sys t ems ) and pos s ib l e  revers ion to dry l and crop p roduct ion , thereby 
reducing irr igated acreage . There a l s o  is the pos s ib l ity that in areas 
where dry l and farm ing is not feas ib l e , agricu ltura l p roduct ion coul d  ceas e .  

I n  gener a l , the Whi t t l e s ey study conc luded that there wou l d  b e  no 
changes in the short run in irr igated acreage as a result  of B PA ' s p ropo s ed 
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rate increas e .  Howeve r ,  ext rapo l a t ing from Wh itt lesey ' s dat a ,  B PA est imates 
that long run increment a l  cos t p r i c ing �ou ld be expect ed to reduce irr igated 
acreage by nearly 3 8 0 , 0 0 0  acres in the short run . Th is  extrap o l at ion is 
based on the a s s umpt ion that 50 percent of the long run adj us tment ind icated 
in Whitt l es ey ' s  data wou ld occur w ithin a short run t imeframe ( s ee 
Tab l e  V - 7 , l ines 3 and 6 ) . The maj or  short run responses to p r i c e  increas es 
wou ld  cons i s t  o f  manage r i a l  improvements res u l t ing in higher e f f i c ienc i es in 
the app l icat ion o f  water and ope rat ion of e l ectr ica l pumps . 

I n  the l ong run , Whitt l e s ey f inds that an addit ion o f  22 m i l l s 
per k i l owatthour ( 1 00  percent above 1 9 8 2  pr ice leve l s ) �ou ld  remove 
approximately 1 8 0 , 0 00  acres of land from irr igated product ion in the P a c i f i c  
Northwest ( a  l ong run p r ice e l as t icity o f  - . 3 5 ) . The add it ion o f  44 m i l l s 
and 88  m i l l s  per k i lowat thour in the long run ( respect ive p r i c e  increas es 
and est imated e last icit i es of  200 percent and - . 5 0 , and 400 percent 
and - 1 . 49 )  wou ld  further reduce irr igated lands by about 8 0 0 , 0 0 0  acres and 
5 0 0 , 000  acres , respect ive l y ,  for a tota l o f  1 , 3 00 , 0 0 0  acres . The t abu l ar 
data  cont ained in Chapter  V regard ing irr igated ac reage changes under B PA 
revenue a l t ernat ives were adapted by BPA s t a f f  from thes e f igures through 
means of l inear int erpo l at ion . 

Wh itt les ey found that i r r igated acreage in Oregon wou l d  be 
part icu larly  unrespons ive over the l ong run to changes in e l ect r i c ity 
p ri ces . Fewer pump l i ft systems overa l l  appear to provide Oregon with a 
r e l at ively s t ab l e  agr icu ltura l base  in response  to e l ect r ic ity price 
changes . On ly in the Mid-Columb ia subregion , where pump l i fts  are greater 
than the average in Oregon , wou l d  there be a respons e to changes in 
e lectricity pr ices . 

I n  examining the impacts o f  e lect r icity price  on i r r igated 
agr icu lture income , Whitt l es ey found aga in that , in the short run , changes 
in average income wou ld  be expected to  be neg l igib l e . As indicated in 
Chapter V ,  p r i ce increas es in the long run wou l d  res u l t  in s igni f icant ly 
l arger changes in farm income . Whitt lesey not es  that whi le mos t  farmers 
wou l d  make short and l ong run operationa l adj ustment s in respons e to  r is ing 
e l ectricity p r ices , thes e adj ustment s would  be crit ical  only for "margina l 
farms . "  Thes e farms are most  vu lnerab le  to  higher power cos t s  as they 
typ i c a l ly have sma l l e r  profit  margins , h igher pump l i fts  and are mos t  
dependent o n  spr ink ler  i r r igat ion techno logy . Cons equent ly , t h e  compet it ive 
advantage and u l t imat e survival  of margina l farms is  very dependent on 
future e f f i ciency and crop acreage adj us tments . 

As noted ear l i e r , Whitt lesey f inds that e lectr icity cost s  t o  
i r r igated agricu lture i n  the Pac i f i c  Northwest a r e  expect ed to be r e l at ively  
cons tant in  rea l terms  into  the  fors eeab l e  future . As a resu lt , addit ions 
of new i r rigat ion deve lopment w i l l  be  determined p r imar i ly by factors other 
than e l ectricity p r ices . Thes e  wi l l  inc lude economic and p o l i cy factors 
such as cap it a l  subs idies , t ax programs , l and grants , spec i a l  repayment 
s chedu l e s , and crop s upport p rices , as we l l  as better management and 
improved techno l ogy . However , Whitt l e s ey conc ludes that , in the abs ence o f  
s ome type o f  subs i d y ,  n o  new l ands in the reg ion can be pro f i t ab l y  deve l oped 
in the s hort run becau s e  of pres ent economi c  cons t r a int s . Over the long 
run , it is  pos s ib l e  that l ands w i l l  be deve l oped for i r r igated p roduct ion as 
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a res u l t  of  improvements in the region ' s economic c l imate . This vari at ion 
in the feas ib i l ity  of future irr igat ion deve lopment caus ed Whitt lesey to 
d i s t inguish between ! !mos t  l ikely! !  and ! ! less  l ike ly! !  future irr igat ion as 
shown in Tab l e  V - 8 . Whi l e  no spec i f ic t ime tab l e  was proj ected for the most 
l ikely  deve lopment , it is  expected that this l and w i l l  be  b rought into 
product ion in a r e l at ively  l inear fashion . 

Becaus e farmers have l at itude to a lter their product ion 
t echniques and patterns , it is probab le  that a l l  of the pos s ib l e  short and 
long run adj us tments cons idered in the Whit t l es ey s tudy are pres ent ly  being 
imp l emented by Pac i f ic Northwest farmers . For examp l e ,  some farmers are 
current ly  adopt ing low pressure irr igat ion systems whi l e  others are 
cont inual ly  adj ust ing crop patterns and improving management pract ices in 
react ion to h igher e lectricity cos t s . As a resu l t , there may be a gradu a l  
phas ing - in o f  adj us tment measures to  any given B PA p r ice increas e from the 
short to the long run . I n  addit ion , other input costs and market condit ions 
are s igni f icant factors that a f fect the future of regiona l irr igated 
agr icu l ture . 

D .  Env ironment a l  Cons equences of  Convent iona l Coal  and Nuc l ear 
Generat ion Fac i l ities  

A major  cons equence o f  an  increase in  the  pr ice of  e lect r i c ity  is  
a decreas e in  the  growth of  consumpt ion of  e l ectricity . Over t ime , a s lower 
r at e  of growth in the demand for e l ectricity wou ld  either pos tpone or 
e l im inate the need for new generat ion fac i l it ies . B PA ' s Energy S imul at ion 
Mode l proj ects future regional  demand for e lectricity in respons e to 
a lternat ive e lectric ity pr ices as we l l  as a m ix of resources adequate to 
meet forecast demand . Whi l e  future regiona l generat ion needs w i l l  be  met 
from a wide var iety of  resources inc luding cons ervat ion and renewab les , for 
purposes of quant ify ing potent i a l  worst cas e environment a l  ef fects of 
a l ternat ives , it was assumed this need woul d  be met by convent ional  
coa l - fi r ed and nuc l ear fac i l it ies . The fo l lowing dis cus s ion presents 
informat ion on the e f fects of  typica l coal - f ired and nuc lear fac i l it ies 
which was us ed to form the bas is for the ana lys is of the environmental  
e ffects o f  changes in  generat ion requirements presented in  Chapter V .  
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EHERGY 'SYSTD(: 

SIZf: • typical alne she of S . 28 'Jt 105 tnns/ye.r �- .upport. 4 . 8  .:HIel LWJI .. 
• 4.600 tons produce 101 2�Btu /YQ.r 
• 0.8 capacity factor 
.' rllcov.r Y at f Ie iency 80% 
• 20 year lifetue 

DESCRIPTION 
• Open pit .ini1l& .ccounted for about 48% of ore 

production durina; 1976. It iB done ""eo. the 
ore body ltea under rel.tively friable .. teri.l 
at deptha up 1:0 aeveral hundred feel:. 

co..-oJIDIS 
---;-!ir&e open a.ac ...... Uon 

e larae pi 1 .. of earth and rock overburden 
e aeblOrk of operat111& ro.d. apel yartSa 
e flaw of .1 .... v.ter pWiped iol:o loc.l aurface 

drat .... e or hold ina pond. 
e ahop. 
• ".rehouaaa 
• office .nd chancebouae 31:rucl:ure 
• aa.or�t of heavy earth ..vina; equipa .. t 
e blaatina: 
• drill r ia. 3 yean lUet1ae 

IIIVIIIONIIflIT AI. COIICDJIS 
e .ir _iaaiou fr .. huvy earth .,viag equip­

.. nt ADd blaath. 
e diapo.al of aine draiDa •• vater 
e barren rock and urth overburden containina 

urani .. apel ita d.uahter product. 
• urani .. bearfn, du.ta .peI r.don ADd ita 

dauahter _h.iou fr .. .  ioina opera tiona 
e :!:::!:� p:::u��:��n:

r
::!:a;� V!�:r-

• rKl_tiOll of lADd 
• .eathetic couider.tiou 
• trace _t.l contaa1nant. 
e alna ullina. diapo.itioo 
e accident ri.ka - flood ina. fire and ... hou t ,  

bla.tina, heavy equipllent accident • •  n d  pit 
"al l  f.ilura 

(1) Selected .. teria" and equiJDent Heas. 

TABLE VII-2, STEP 1 

usouaas USED: 
(Par 1012 Btu Produced) 
�ERCY 
�iclty 
die.el Iuel. oil , and 

grease 
LAJO) 
tmpOrarlly c�1tted 

undiatarbed area 
diat utbed aru 

pel'WllltDently c�itted 
total 

IlATER 
�r.ed to ground 

lIATDlALS � 
total et .. l " c •• Una. 
copper , bra •• " bronEe 
&1--.io ... " ca. tina. 
...... ne.e 
chr ... iUIII 
nickel 
c •• t iron 

�OSTS 
eona truc t ion 

.. npower 
.. terial. 
equipaeftt 
other coutruction 

( land right.) 
(ucalaUon durina; 

coutruct ion) 
( lnterat durina 

conatruction) 
(vorUna capital) 

total 
operatiOll , .. lnteftanee 

I'USOIIIIEL 
�ion (4 yean) 
oper.tion 

1 1 . 5  _(0) 
1 2 . 700 &allon. (e) 

Acre. (a) � 
1 . 8  
0 . 7  
0. 1  
2 . 6  

Ac:re-rt .  (.) IT.3 
Ton.O ) (d) o:t4 

32 . 40 
0 . 40 
0. 19 
0 . 1 5  
0.07 
0 . 002 
1 .  )5 

(4)(�) 
Dollan (1978) 

110,000 
22,000 66,000 
66,000 

(66,000) 

(33,000) 

(99,000) 
(55,000) 2ft4..000 
198,000 

lIJLtMu(d) 
1.0 
3.5  

Open Pit Uranium Mining 

us IDtIAU AND PRODGCTS : 
(Per 1012 Btu Produced) 

AIR POLLUTANTS 
particulate. 
S02 
NO,. 
hydrocarbon. 
CO 
WATER POLLUTANTS 
... pended Bolid. 
db.olved solid. 
trace ele.nts 
SOLID WASTE 
overburden .,ved 

iWllATIOlI � 
ridon and 

radon daughter. 

_RCY PRODUCT 
uraniUlil ore 

Ton. 0:27(.) 
0 . 4 )(0) 
0 . 25 (0) 
0.02 (0) 
0.001 (0) 

Tone iiA 
NA 
NA 
To .. 

1:-;-; 105 (a) 

Curies 
negligible(2 ) (NRC pru­
ently recoastdering 
emi.sion rate) 

Too.\3) 
4 , 600(0) 

(2) Negligible becauae it is rapidly diluted in the ac.oaphere and lwa .. very short half-life. but 80_ of the daughter elements are long-lived. ( ) The .. aunt of ore _tned Is adjusted to account for 8 9% 108a of .. terisl in the 111111 1"& stage because the .il1 requires 8 total throughput of 4 , 200 tons of ore at 0 . 2% U)Os per 1012 IItu output . 
(4) [te.& in parentheses are not included In total. 

SOIJaCl. : (.) U . S .  Atoalc En(l!rgy Caa.I881on. Enviror.entsl SurveY of the UranlUli rud Cyc le (Wash . 1248) , 1974.  (b) Universil:y of Okla�. Enersy Alternative.: A eo.p.arative Anahah. 1975 . 
(c)U.  S.  DepartlM!:nt of Energy, Enviroraental DevelOJ)l!!ent Pbn - UraDlo. Hinina. PUlling. and Conversion. DOEIEDP-0058, 1979. (d) Bechtel Corporation. Energy Supply Planning Model . 1978. 
(e) U . S .  Enviro�nul Prote-ction Agency. Energy fro. the WeRt - Energy Re.ource DeveloJ)!Jent Sy.tea. Report, Vol� IV: Ura�. EPA-M)()/1- 79-06Od, 1979.  
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TABLE VII-2 STEP 2 
U r a n lu m M llllng 

ENERGY SYSTEM: 

S lZ� • typ ical mi l l  she of 1 , 060 tons/year 
of Uranium concentrate (UJOa) support 
5. J model Ught Water R.eactors (LWRs) 

RESOURCES USED: 
(Per 1012 Btu Produced) �;!;D��ti �� ��������) (2 ) 

• U. 3 1  tons yello...,cak", ( 7 5: U30a) pro-
duce lOll Btu out put 

• 0 . 8 capaci t y  factor 
• recovery efficiency 91% 
• 2� year lifetime 

DESCRIPTION 
-�lling operations extract uranilJll 

from the ore and concentrate 1t 
into a se.i-ref:lned product called 
"ye l lowcake " , using both mechanical 
and chemi ca 1 processes. 

CCl£PONENTS ---
.

-or e 8 torage and blending area 
crushing and s_pling buUding 
mill bullding containing grinding 
equipwlent 

a acid or al lr..a iine leach tanu 
(sulfuric acid or aodiu. carbonate 
or bicarbonate are typical) 
solvent extraction bui lding 

• thickene rs 
• ta i lings retention syate. of 

about 250 acrea 
• sewsge trea tlll"'nt syste. 
• aeveral ancillary buildings for 

olfice and aaintenance purposes 

lJfVIROHKENTAL CONCERHS 
• e.iss ions of aulfuric acid fuaes , 

kerosene vapors, and dusts fr� 
uranh_ aill procesaes 

• low level radiolOlical pollutant 
relea.ea, including urant ... aad 
urani..- daugh ter products fr� 
tilling operations 

• liquid and solid chaicd and 
ndiololical vute diacharges 
to retention panda 

• hut dissipa tioll ..,. cause denae 
foUinl condition. near aite 

• vater avaUabUity 
• toxic .etala - tapacts on sround­

vater q ua l i ty 
• lona-telW _useaent of uraniu. ail 1 

t . t l inaa pHu 
• accideot ri_ka - firea, heavy equip­

aent, taU ina_ popd dike hUun 
• radon releaaea 

ruEL 
u�iUlll ore 

ENERGY 
e lec t ric it y 
natural gas 

LAND 
temporarily committed 

und isturbed area 
disturbed area 

permanently cOIIlDlL tted 
( l imi ted use) 

total 

WATER 
process vater 

� (1) 
concrete 
total steel & castings 
copper, brass & bronze 
ah_inlill & cas tings' 
aanganeae 
chr�i� 
nickel 
cast iron 
puatps 1. drivers ( 1 000 HP) 

COSTS 
C'Oil.truc t ion ( 3 )  

manpower 
.. teria Is 
equipme1\t 
other conatruction 

(land rights) 
(escalation durina 

conat ruc t iory 
(;lnter .. t during 

conatruct ion) 
total 

opention & maintenance 

� 
construction (2 . )  yeara) 
operation 

Tons (a) 
4 ,600 

1 1 3  �iWh (a)  
2 . 9  x 1 06 s c f (a ) 

Acres(a) 
0 . 02 
0 . 01 
0 . 01 

0 . 10 
0 . 12 

��-Ft . (3 ) 
8 . ")"-

Tona (e) 
900 
)2 . 80 

o. )2 
0 . 6) 
0 . 1 5  
0 . 0) 
0 . 01 
0 . 4 7  
0 . 0 5  

' ( e )  
Dollars (1978) 

50,000 
20, 000 
50,000 
) 0 , 000 

( 200) 

(6, 000) 

(9, 000) 

i5O,OOO 
1 20 , 000 

Wo rke rs (e )  
---0:7 

2 . 7 

( 1 ) Selected _teriala and .qui�t HelM. 
(2) haiduala a r e  a function of t'" leaching proce .. ; IlUlfuric a c i d  leachilll fa aaa:u.ed. 
(3) Ter.a in parentheaea are not included in total. 

AIR POLLUTANTS 
par ticu� 
S0 2 
NOx (40% from natural 

gas use) 
hydrocarbons 
CO 

WATER POLLUTANTS 
taTii�gs so �1Ons 
other po llut ants 

SOLID WASTE tai l ings -

RADIATION �-
�':222 
Ra-226 
Th-230 
V-natural 

YATER 
U- &daughters 

SOLI�_� 
U [" daugh ters 

(bur ied ) 

HEAT �M d ischarged to 
air 

ENERGY PRODUCT 
yel lowcake ( 7 5% U)Oa) 
U)Oe (pur i f ied ) 

SOURC!S�a ) U . S .  AtOilic Enern eo-:hsion, Environaental Survey of the UraoilJal Fuel Cycle (Wa.h . 1248) , 1974 . 
, b) U . S .  DepartlMnt of Eneray. Environ.en tal Deve1of!!!1lt Phn - Urani .. HiDing. "illin& and Conversion, 

OO[/EDP-OO � ,  1979. 
(c ) u . s .  EnvirotmeOtd Protection Alency ,  Eneray fro. the West - Eaerp Resource Devel0Pl!!D t  Syste.a Repor t , 

(d VolU8e IV: Unni .. , UA-600/7-79-06Od, 1979. 
) U . S .  "uclear iegu latory eo-isdon, Draft wneric EnvtronlM'ntal blpact Stateaent on UranilJal "l11 in&, 

(c) lfUREC-O�l1, 1979. 
Bechtel eoppontion, Eaern Supply Phnninl Hodel, 1978 . 

Tons 
2.30(0) 
I. 7 0 ( ·1 )  

O .  n e a l  
0 . 06 (a ) 
0 . 0 1  (a ) 

10ns ( a )  
It:OOO 

NA 

Tons (3) 
�O 

Curies 6�NRC presen t l y  recon siderin� 
3 )  x 1 0-'" (a ) emission rate ) (d ) 
8 . )  ;'( 1 :)-4 (a) 
1 2 ){ 1 0- ) (3 ) 

Curies (S ) 
8 . ) -;-W=2 

Curies (a) 

2 5 . 0  

�
(a) 

2 . 9  x 109 

Tons (a) 
rr:z 

8."  
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TABLE VII-2, STEP 3 

ENERGY SYSTEM: 

SIZE • 5 , 500 tona/yen 
RESOURCES USED: 
(Per 1012 Btu Produced) 

• supporte 2 7 . 5  IIIOdel Light Water Reactora (LWRa) 
8 . 4 '  tona produce 1012 Btu output nJKL 

• O . B  capac i t y  hctor yellowcake a t  75% UJOa 
• recovery effic iency 100% U308 (purified) 
• 20 year l i f e t ime 

DESCllIPTION 
• Uranium hexafluoride (UF6) converston conver t s  

t h e  U308 (yel lO'Wca'lt.e) concentrate to a vola­
tile UF6 compound for enrichment by the gas­
eous diffusion proces s .  trF6 conversion can be 
done by either the dry or wet hydrofluor 
proces • .  

CCHPONENTS 
---nry-Hydrofluor Process 

• pre-proceaa hand ling, weigt-ing, sampl ing and 
s torage 
reduction-roast ing of Uranium concentrate 
(UJ08) with cracked allDOnia ( N2 & H2) to form 

U02 
• h.ydrofluorinat ion - F2 reacted with UP4 to 

form UP6 crude product 
• cold trap - removal of molybdenum snd 

vanadium impurities 
• d i s t i l l a tion - fractional d i s t i l l a t ion 

purifies the trF6 product 
• waste ponds 

Wet Chemical Solvent Ex t raction Process 
• pre-procel!l8 handl ing, weiRhing. sampling and 

s torage 
• digest ion in hot n i t r i c  acid 
• countercurrent solvent extraction with TBP 

in hexane 
• reextraction of uranium 89 uranyl nitrate 

solut ion 
• c a l c ination to UO) 
• reduc tion - UO) reduced to V02 wi th cracked 

amonia 
• hydrofluorination, fluorination, and cold 

trap same as dry process 
• waste ponds 

ENVIRONMENTAL CONCERNS 
• emissions of off-gases from UF6 preparation, 

e . g . ,  fluorides and oxides of n i t rogen 
• l iquid waste from the two waste s t reams 

which require hold ing for future reprocess­
ing or burial 

• solid chemical e f f luents f rom hydroflllor 
proc.ess 

• releas e  o f  rsdium to nearby r i ver and dis-
posal o f  radioa c t i v e  sludge 

• heat d i s s ipation fram UF6 production 
• w a t e r  availability 
• accident risks - fires in solvent extraction, 

failure or rupture of UF6 cyl inder , raffi­
nate pond failure, uranium nitrate hexa-
hydr a te evapora tor fail ure .  and Hf release 
from a s tor age tank 

( 1 )  Sel ec t ('d m a t e r i <l l s  and ('quipm('nt itl·ms . 
( 2 )  Cos t s  in parentheses are not indu':led in tota l .  

ENERGY 
electricity 
natural gS8 

LAND 
temporarily commi t ted 

undisturbed area 
dis turbed area 

permanently comm i t t ed 
total 

WATER 
d i scharged to air 
d ischarged to water bodies 
total 

� ( I )  
concrete 
total steel & castings 
copper . brass & bronze 
aluminum & castings 
manganese 
chrOlllium 
nickel 
cast iron 
pumps & d rivers (1000 HP) 
heat exchangers (1 000 f t 2  

surface) 
non-nuclear pressure vessel 

COSTS 
construct ion ( 2 ) 

manpover 
mater lals 
equipment 
other constnlct ion 

(land rIghts) 
(escalation dur ing 

cooRtructton ) 
(tnterest dur ing 

cons truction) 
(wor'k.1ng capital ) 

total 
operat ion & maintenancE' 

PERSONNEL 
·con�ion (J years) 
operation 

Tons ( a )  
Tr.7 

8 . 4  

7 1  _(0) 
0 . 83 x 106 scf (a )  

Acres ( a) o:!O 
0 . 09 
0 . 0 1  
0 . 001 
0 . 10 

Acre Ft (a ) � 
2 . 94 
3 . 36 

.Tons ( c) 
395.00 

12 . 50 
0 . 19 
0 . 06 
0 . 06 
0 . 06 
0 . 01 
0 . 1 5  
0 . 0 1  

O . O S  
0 . 31 

( c )  .�l lars J_� 
20,000 

9 , 000 
2 0 , 000 
1 0 , 000 

(00) 

0 , 000) 

(IO, OOO ) 
(10,000) 

5 9 , 000 
2 4 , 000 

\./orke rs (c ) 
Q;J--
0 . 4  

U ra.nium H ex a.fluoride C onversion 

RES I DUALS AND PRODOCTS : 
(Per 101 2 Btu Produced) 

AIR POLLtrrANTS 
502 
NOx 
hydrocarbons 
CO 
y-

WA TER POLLlTTANTS 
r-
SOl.. -
00)-
cr 
No+ 
NIl )+ 
re 

SOLID WASTE 

Ton8 (8 ) 
l:JC 
0 . 4 6  
0 . 04 
0 . 0 1  
0 . 005 

Tons (8) ITo 
0 . 2 1  
0 . 0 1  
O . QI 
0. 16 
0 . 0 7  
0 . 002 

Tons (a ) 
solid chemical ef fluents 

(non-volatile ash con­
taining Fe. Ca , Mg. C u ,  
r-) 1 . 8  

RADIATION 
Air 

-
uranium 
radon and daughter� 

WATER 
Ra"--U6 
Th-230 
uranium 

SOLID WASTE 
l�w- -a-nd-{n-termed iate 

levd (buried )  

"EAT 
heat discharged t o  

a i ,  

ENERGY P_R_OpUCT 
UF6 

( a )  
Curies 

6 . 2  x 10-6 
SA 

(aJ Cur ies 
1 . 4  � TO=4 
6 . 3  x 10- 5 
1 . 8  x 1O- ) 

( a)  �uries 

) , 6  x 10- 2  

B_tu_,-! 

O . tll x 1 09 

, (<I ) ron� 
R . t, 

SOVRC E S :� �� . S. Atomi, Enf:"r�y Convn ission , �v)!2..�.!!.!.!!L .,:')_�e-L.-0 f the Uranium Fuel _��.Y.£.15� (Wash . 1 2 4 8>', 1 9 7 4 . 
'U . s .  Depar tmen t o f  En('r�y, Environmental Devel.£e.m.£!'!..t .lli..!!. � _ _ tLr_an1um J:!J...!!..!.nRL-!1J.lI1..l!.&.L and C\?nvl'rsi..£.!!. 

(d DOE/ EDP-0058, 1 9 7 9 .  
B{>,htel  Corpor a t ion, �n�.£l.Y..�n}..!!K-!t�ti ,  1978.  
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TABLE VII-2 STEP 4 
U r a nium E nrichment Gaseous D iffu s ion 

ENERGY SYSTEM: 

SIZE • 12 , 000 tone/year 
• supports 91 model Light Water 

Reac tors (UlRe) 
8 . 4{ tons UF6 produce. 101 2 Rtu 

output 
• 0 . 8  capac! ty fec tor 
• re-cover)' efficieocy 65 . 4% 
• 20 year life time 

DESCRIPTION 
• Gaseous diffuaion enrichment i s  

accomplished b y  passing t h e  volatile 
Uranium hexafluoride (UF6) compound 
through porous barriers and cascades 
to produce the product material 

4 percent 235U ' 

COMPONEtn'S ---.-b-u i ldfngs - process, auxlliarieB and 
suppor t ,  warehouse and storage 

• roadways and parking lots 
• storage yards - UF6 
• electric switchyards 
• s team plant 
• recirculation water system 
• fire protection vater system 
• water (chemical treatment) plant 
• nitrogen plant 
• dry air plant 
• tails storage - UF6 
• s e t t i ng neutralization ponds 
• waste burial grounds 
• fluorine production 

ENVIRONMENTAL CONCERNS 
• recycle fission products 
• air emissions from coal-fired s t a t ions 

for electricity generation, especially 
particulates, SOx, and NOx 

• hea t i ng dissipation causing misting and 
fogging cond i tions 

• emissions of fluorides and its compounds ,  
n i trogen oxides, and sulfur 

• liquid effluent containing calcitun, 
chloride, sodium, and sulfate ions 

• S!JIall quan t i t ies of uranium and other 
radionuclides in gaseous and liquid 
ef fluent re leases 

• water availability 
• waste storage 
• sett ing neutralization ponda 
• accident risks - fires, explosion, 

c r i t icality and unintent ional UF6 releases 
transuranics oltnd fission product contami­
nation o f  process equipment and environ­
mental releases in processin� recycle 
fuel. 

(1) Sele("ted materials and equipment items. 

RESOURCES USED: 
(Per 1012 Btu Produced) 

FUEL 
ii'i'6 
ENERGY 
�iC1ty 

U\N!) 
temporar ily commi t t ed 

undisturbed area 
dis turbec area 

penuanently cormn i t t ed 
total 

WATER 
discharged to air 

(at GOP) 
discharged to water 

bodies (at COP) 
discharged to water 

bodies (at power plants) 

MATERIALS( J )  
concrete 
total s teel E. castings 

( a) 
Tons 
8 . 4  

(a )  HI<Ih. ,  1 .  J x 10 

Acres ( a ) � 
0 . 0 3  
0 . 0 1  
0 . 0  
0 . 014 

(a l 
Acre-F t .  

10 . 7  

0 . 8  

1 , 407 

Tons{c ) 
762-:-60 
330 . 00 

copper, brass [. bronze 1 1 . 7 0 
aluminum � castings 7 . 50 
manganese 1 . 80 
chromium 2 . 30 
nickel 0 . 4 1  
cast iron 2 6 . 50 
s team turbogenerators (MWe) 0 . 2 4 
pumps [. drivers (1000 HP) 0 . 2 7  
axial compressor (1000 HP )  3 . 80 
centrituge compressor 6. driver 0 . 01 
heat exchangers (1000 f ( 2) 3 . 60 

���!�ruc t ion( ])  
manpower 
materials 
equipment 
other construction 
land rights 
(escalation during construction) 
&'nterest during 

construction) 
{working capital ) 
tot::11 

operation & maintenance 

PERSONNEL 
�ion (8 years) 
operation 

( e ) 
Dollars (1978)  

63 0 , 000 
2 7 0 , 000 

1 , 07 0 , 000 
490, 000 

1 0 , 000 

(820, 000) 

(1 , 270,000) 
( 680,000) 

2 , 4 70,Qt)t) 
350, 000 

Workers(c )  
2':"8 

1 . 0  

( 2 )  This v a l ue represent s  the amount o f  U-235 ( 0 . 2 5 % )  conta ined i n  the UF6 depleted tails assay. 
( 3 )  Costs in parentheses are not included in total .  

RESIDUALS AND PRODUCTS : 
(Per 101 2 Btu Produced) 

AIR POLLUTANTS 
particu:'ates 
SO, 
!'(Ox 
hydrocarbons 
CO 
F-

WATER POLLUTANTS 
� 
Cl-
Na+ 
SOq-
Fe 
NO)-

RADIATION -A'-,---
rnniuD'l 
radon anc daup,hters 
Tc-99rn 
Pu-239 
Np-237 
Tc-99 
Ru-106 
Zr-Nb-95 
C9-13 7 
Ce-144 
Other fission 

products 

WATER 
uranium 
Pu-239 
�p-237 
Ru-106 
Zr-Nb-9 5  
Cs-13 7 
Ce-144 
Tc-99 

HEAT 
'leat discharged to 

water 
heat discharged to a i r  

ENERGY PRODUCT 
enric hed 23\ in cr fi 

BY-PRODUCTS ( 2 ) 

2 3 \ 1n ta11s 

SOURCEs'< a ) u . s .  Atomic Energy Commission, Environmental Survey of the Uranium Fuel Cyc le (Wash . 1248) , 197/" (b) U . S .  Energy Research and Development Administration, pra f t  Environmental Statement Expansion of U . S .  Uranium 
Enrichment Capa c i ty ,  ERDA- 15I4 J , 1 9 7 5 . 

( c ) 'Bechtel Corpora t i o n ,  .§t�._�JPply and Planning Hod e l ,  1 9 7 8 .  

Tons ( a )  
5l:8 

19 7 . 0  
5 1 . 8  

0 . 5  
1 . 3  
0 . 0 2  

Tons(il ) 
-0.3 

0 . '  
o .  , 
O. J 
0 . 0 2 
0 . 1 2  

Curies 
8 . 3  x 1 0- 5 ( .'1 )  

NA 
NA 

2 . 5  x 1O-l 3 ( b )  
1 . 3  x 10-10 (b )  
3 . 4  x 1 0-4 ( b) 
14 . 6  x 1O-6 (b ) 
9 . 5  x 10- 7 (b) 
7.0 x 10-8(b)  
7 . 0  x 10-8 ( b )  
7 . 0  x 1O-8 ( b )  

Curies 
8 • TXlO'""4 (a) 
5 . 1  x 10-1 2 ( b )  
2 . 5  x lO-9 (b) 
5.9 x 10-5 (b )  

! :� : �g=� t�� 
9 . 5  x 10-7 (b )  
4 . 4  x 1 0-J ( b )  

B t u s  ( a )  

J O�109 

31 x 109 

�(a) 
5 . 4 9  

� 
0 . 01 
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TABLE VII-2, STEP 5 

_ !l!STIM: 

� • 990 tou/.,-.r MIppOrta 26 _d.l l1&bt 
Watar IMcton (LllRah 

• 5.49 tou produce 10 Itu. output 
• 0,,8 ca�lty factor 
it COIIYer.IOll .fflcta:tcy 1001 
• 20 year 11l.t� 

DISCRIPTlmI 
• hal. f.bricatioa u .cc�li.bad by 

c�cal cODgenion of 111'6 to 002 
and _cbaD1cal proc_dna iociudina 
pellet productio1l and fual 81-.at 
fahricatioD loaded. ill aircoloy or aulD­
lea. a teel tub_ . f i tted v1th end cap. 
aad _lded. 

� � PCllllder Proc ... iDa 
• vaporiution of UP6 in . t  ... or 

elttctricaUy heated cabinet 
• �ydroly. t. - reac tina 111'6 v1th H20 to 

forti U02'2 aoluUon 
• pncipitaUon - -aniUII hydroxide to 

"oDVert U02'2 to �ni ... diuranau (ADU) 
• etDtrifuae or filtration - cOQcentrate 

ADlJ .lurd .. 
• calciution - ADlJ ia calcined by beaUna 
• reduc tion - ADU reduced to 002 powder in 

a r.dudna at.oltpbere (hydrolen) 

Macbanical Proc .. aiy 
a pretr.a�t of 002 powder by c�nuUoo. 

c-.pactioo and IraDulaUoo to obt.in de­
air.d particle .1:I:e 

• p.Uettdna 
• aiot.rina of p.ll.ta in a reducina 

at.o.pbare 
• griadina to finbbed dt.euicma 
• " .. bina and dryina the peU.ta 
• loedina pelleu into fu.l roda aDd veldina: 

the and cap. 
• ..... 1. fuel rod. to forti f iniahed fuel 

el�ta 

Scrap l.eca'll.n/Otf-SpecificaUon Mat.rial 
• dia.olutioD of uraoi ... in nitric acid to 

ton uraDyl nitr.te 
• purification of uraniUII throulh .olvent 

eJ[traction 
• reconveraion of uraniUII to r.turn to 

U02 production 

DfVlJOIIIMIJITAL COIICBUS 
• ellieaions fro. coal-fired pov.r plant for 

el.ctricity genaration 
• fluorid •• _isaion frla fabrication plant 
• nitrogen ca-pounda in liquid ef fluenta 

fro. NR4(J1 in U02 product ion and nitric 
acid recO"9'ery of acrap 

• heat dia.ipat1OQ into eD'Viro�nt 
• rad.l.oaeti .. a CODr.-iDated. CaP2 (aolid ... ta) 

rataill..:l cmaite 
• accident rialta - rupture of UF 6 cylinder 

rel ... ina U aDd RF, furnace exploaion. 
relea.ina U, and criticality accj.deDt" 

(I) Selected _terial and equi.-nt it ... . 

USClUICA USED: 
(per loJ.Z Btu. Produced) 

PUEL ;;;1_ 2JSu in 1lF6 

DIDGI 
�iCity 
natural a" 

lAIID 
t..,orarny c:�tted. 

UDdb turbed. area 
dhturb..:l .area 

per1M.D ... tly c�it ted 
total 

To.,J°) 
5.49 

(oj 
71 MWb (a) L� x 105 acf 

Acr .. (..) o:or 
0.01 
0 . 002 
0.0 
0.01 

WATD Acre-Pt(�) 
�raecl to water � 
!Io\TD.IALs( l) �b) 

cOQcrete 74.70 - 444.0 
total. .teal ' caatiftge 12.00 _ 45.00 
copper, b r  ... 60 bronze 0. 59 - 5.20 
aluaima 60 caat�a 0 . 27 - 1 .43 
-.a_ .. a 0.08 - 0.21 
cbro.i� 0.10 - 0 . 1 5  
nick.el 0 . 02 - 0.03 
ca.t iron 0.49 - 0.90 
.teml turbin .. (1000 RP) 0 . 01 - 0.00 
p....,. 60 driven (1000 RP) 0.01 - 0.04 
h . .  t eat:han&en (1000 ft2) 0.00 _ 0.03 

COSTS Oo110"(1978)(2)(b) 

COQ8truction 
_np<lllNr 
.. terial. 
equi�ent 
other coutruction 

(laDd rilhta) 
( ucalat ioo duriftg 

cou truction) 
( in=��

= 
(vorkina c.pital) 

total 
operatioo , .. bllten-

aoee 

60,000 - 220,000 
10,000 - 60,000 
80,000 - 260,000 
20,000 - 60,000 

(400 - 1 , 000) 

(20,000 - 50,000) 

00,000 - 50,000) ()? QOO - �J?<!. ��) 
170,C)() - II)UJJ , UUU 
180,000 - 260,000 

PEIlSCIiREL Work.er.(b) 
�ioo (3&2 yeara) o:r:J:lO) 
operaUon 1 . 6  - 3 . 4  

( 2 )  Theee values repreaent no Pu and Pu recycle, lat and 2nc!, reapec t ively. Coata in p.renth •••• are not 
ioc.luded in total. 

() Three year a .re required. if there ia no Pu recycle, two year. it tbere ' ia Pu recycle. 

us� AIID PIODOCTS: 
(pO' 1 01" Itu. Produced) 

ill. POLLI/TAIITS 
S02 lIO,. 
hydrocarboDil 
CO 
p-

\lATa. POLLI/TAIITS 
N .. lIB] 
N •• 110] 
fluoride 

SOLID WAST! CaF2 
RADIATIOII � � ... 
Liquida 
uraniUII 
Th-2J4 

SOt.ID WAST! 
urani ... (buried.) 

BEAT hei't diaaipated 

ENERGY PRODUCT 
urani ... (002) fuel 

elaent. 

"500RC85 :(.)U . 5 .  Ata.ic Energy ec-.t •• io-., 10"1"ro�Dtal Survey of the UraDiUJI Fuel Cycle (W .. b. 1248) , 1975. 
(b)Bec:bt.el Corpor.tion, bern Supply Planninl; Hodel, 1978. 

Ton.(a ) l.To" 
0.23 

1l •• Uaible 
0.01 

negliatb!' 

Ton. (a) Q.46 
1 . 10 
0. 1 9  

Ton.<a ) T:2o 
Curie. (a) 

3 .3"ilO-6 

Curiea (·) 
8.�4 
4 . 2  'It 10-.4 

Curie. (a ) 
9--:6Xl0-3 

Itua (a) 
0 . �109 

Ton. (a , ---r:6 

IPuel IPabr1oat1on Plant 
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TABLE VII-2, STEP 6 
L ight W ater Reactor N onradiolo g ic a l  E ffluents 

ENERGY SYSTEM 

SIZE • 1.000 tlYe Light Water Reactor (LWR.) --
• produces 21 x 1012 Btu 
• 0.7 capacity factor 
• conversion efficiency 33% 
• )0 year lifetime 

DESCRIPTION 
• Light Water Reactors {LWR) consist of 

tvo types : pressurized-water reactor 
(PWR) which heats water without a.llow­
ing it to boil Bnd the �oiling water 
reactor (BWR) . 

COMPONENTS* 
- �ntainment atructure 

• reactor vessel 
• fuel assemblies within reactor core 
• steam separator 
• turbine genera,tor 
• cooling water condensor 
• liquid waste system 
• cooling towers 
• PWR has a dual cooling system using 

steam generators 
• BliR has only a primary cO(lI!ng system 
a spent fuel storage 
• waste treatment systems 
• auxiliary ventilation control systems 
• engineered safety features 

ENV1RONKENTAL CONCERNS 
• airborne chemical effluents 'from 

cooliDg: tower drift releases 
• gaseous radioactive releases from power 

facilities (Kr-85. Kr-87 .  Kr-88. R· 3 .  
1-131. Xe--133) 

• liquid cheaaical effluents from cooling 
systems 

• liquid radioactive releases frOlll power 
facilities (8-3, Co-60. Sr-89. Sr-90. Ru-l06. 
C8-134 . C8-137, 1-131. HD-54. Fe-59. Ce-144. 
l.a-Ba-140) 

• land use 
• avai lability of vater 
• spent fuel transport ,. storage, and 

diAposition 
• thermal eff luents 
• cooling water chemical effluenta 
• transmission lines (corridor effect on 

wildlife s!"stems) 
• aesthetics (cooling towers and tra08lllission 

linu) 
• decontamination aod decODlDissioning at end 

of plant usefal life 
• accident risks - steAm line break) rod 

ejection, loss of coola�t, steam -generator 
tube rupture. other transients. failure oc 
off-gas system, .lnd waste tanks 

*LliRs cons�st of. a 2 : 1  mi.x of PWRs and BWRs 
**Sf':lected materials and equipment 1 tems 

RESOURCES USED: (Per 1012 Btu Produced) 

FUEL Tons(a) 

�iUlll (002) fuel elements 
1."6 

LAND 
permanently COIIDit ted 
WATER TOSses from evaporation, 

drift 

Acres (b) J.9 
�cre-Ft (b ) . no-

discharged to water bodies 72 

� 
concrete 
total steel & castings 
copper , brass & bront.e 
aiuminllll & castings 
manganese 
chrcaiWll 
nickel 
cast iron 

Tons1t1t(c )  

2q ,500":""00 
3 , 450.00 

104 . 00 
3 1 . JU 
18 .CO 
20.80 
3 . 50 

39 . 20 
steam turbogenerator ONe) 4 7 .80 
steBII turbines (1000 lIP) 1. 00 
pWllpS & drivers (1000 HP) 4 . 80 
heat exchangers (1000 ft2) 14 .80 
nuclear steam supply systems � 7 . 80 

COSTS 
construction 

manpower 
materials 
equipment 
other construction 
(land rights) 
general plant 
(escalation during 

cons truc t ion ) 
(interest during 

construction ) 
(Work� capita� 
total 

operation & maintenance 

PK1lSONIIE!:" 
�lon (9 years) 
operation 

Dollars ( 1978) (c ) 

8 ,080,000 
3 , 230,000 
7 , 980,000 
6 , 280,000 
050,000) 
700,000 

(:11 ,990,000 ) 

(13, 550,000) 
(/I , 15fJ. OOO ) 
26,2 7'0,000 

710.000 

�(c) 
29.0 
5 . 7  

Note : Values reported in AFAR were derived �[om Bisselle. C .A . •  �ic Environmental Assessment System: Radiation Residugh I-fTR-6S 1 1 ,  1973. 

�;;D�� � ���d����\ 

AIR POLLUTANTS 
particulates 
chromates 
zinc 
chlorides 

WATER POLLUTANTS 
BOD 
chlorine 
phosphate 
boron 
chromateR 
acids 
organics 

SOLID WASTE 
total 

l!EAT 
heat dissipated 

ENERGY PRODUCT 
e] ectrici ty -

�OURCES : <a) U . S .  Atomic Energy C� •• :Wa. Environmental Survey of the UraniuJI Fuel Cycle (Wash. 1248) . 1974. (b) Tbe KITRE CorporaUoa,. _1 Enviro..-ntal Analysis Report (AUK) , 19 7 7 .  
( c )  Bechtel Corporation, laern Sapp1y Planning Hodel. 1978. (d) U . S .  Envirorur.enta1 ProtH:tion A&enc.y, Asse...aat of Carbon-14 Control Techao1oIY aDd Coata for 

the LWR Fuel Cycle, EPA 520/4-77-013, 1977. 

Tons (b) NIl 
8 .8 x 10-1 
1.  7 .( lO-L 
3 . 7  x 10-] 

Tons (b ) 
1 :0--; lO-l 
1 . 2  
1 . 8  

1 4 . 4  
1 . 0  x 10-1 
3 . 6  
2 . 9  

Tons 
NA 

�t2!. 12 2 x 10 

K",-hr..!.. 8 2 . 93 x 10 
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TABLE VII-2, STEP 6, CONT. 

Note : Al l coeff i c i en ts l i s ted bel ow are per 1 01 2  Btu produced . 
Radiation 
�-
Ar-37 
Ar-41 
Kr-83m 
Kr-85 
Kr-85m 
Kr-B7 
Kr-88 
Xe-13lm 
Xe-133 
Xe-133m 
Xe-135 
Xe-135m 
Xe-137 
Xe-138 
1-131 
1-132 
1-133 
1-134 
1-135 
Br-S2 
C-14 
Co-57 

Water 

1\r-41 
Kr-85 
Kr-85m 
Kr-87 
Kr-a8 
Xe-131m 
Xe-133 
Xe-133m 
Xe-135 
XE-13Sm 
1-131 
1 -132 
1-133 
1-13' 
1-135 
8e-7 
Co-57 
Co-58 
Co-60 
Fe-59 
Na-24 
Cr-51 
Hn-54 
Hn-56 
Cu-64 

Solid w.ate 
Total 

PIlR' 
Curies 

6 . 8 3  x 10=i 
8 . 04  x 10_2 2 . 37 x 1 0  
J . 90 
2 . 77 -1 7 . 00 x 10 
2 . 7 0  - 1  5 . 7 7  x 102 4 . 88 x 10 
6 . 9 5  1 4 . 30 x 1 0  
4 . 21 -5 1 . 14 x 10_1 2 .8 7  x 10_J 5 . 28 x 10_3 2 . 14 x 10_3 2 . 08  x 1 0-,4 4 . 7 3 x 10_3 7 . 4 2  x 10_6 4 . 01 x 10 
1 . 44 l: 10- 1 
6 . 0 J  x lO-ij 

?WR* 
Curies 

-4 1 . 17 x 10_4 2 . 18 x 10_3 6 . 1 5  x 10_4 1 . 12 x 10_5 3 . 38 x 10_3 6 . 8 0  x 10 
1. 08 -J 6 . 7 2  x 10_1 1 . 28 x 10_4 7 . 52 x 10_2 9 . 64  x 10_3 4 . 66 x 10_2 2 . 1 7  x 10_3 3 . 8 0  x 10_2 1 . 10 x 10_3 1 . 01 x 10_4 5 . 8 6  x 10_2 6 . 3 1  x 10_2 2 . 28 x 10_3 1 . 1 7 x 10_2 5 . 97 x 1.°_2 1 . 39 x 10_3 6 . 91 x 10_5 1 . 08  x 10_4 2 . 02 x l 0 

Curies 
48 . 7  

BW** 
Curies 

NA 1 J . 25 x 102 9 . 60 x 103 1 . 64 x 102 5 . 31 x 1 03 1 . 57 x 103 1 .  54 x 101 1 .  SO x 10) 1 . 52 x 102 1. 72 x 103 2 . 09 'It 102 3 . 62 x 10 
HA 3 2 . 8 7  x 1 0_2 5 . 51. x 10 
NA -1 3 . 31 x 10 
NA -1 3 . 59 x 10 
HA 
J.O x l O- 1 
HA 

8WR*'" 
Curies 

NA 
HA 
HA 
HA 
HA 
NA -3 9 . 52 x 10 
NA -2 1 . 44 x 10 
NA -2 1 . 29 x 10_5 5 . 28 x 10_3 8 . 5 4  x 10 
NA _3 1 . 39 x 10 
NA 
NA _3 2 . 22 x 10_2 1 . 50 x 10_3 2 .8 5  x 10_2 1 . 64 x 10_3 2 . 54 x 10_2 1 . 63 x 10_4 1 . 52 x 10 
NA 

Cur ies 

7 9 .  ° 

Air 

Co-58 
Co-6O 
Sr-89 
Sr-90 
$r-91 
Zr-95 
Nb-95 
Zr-97 
Cs-134 
Cs-136 
Cs-137 
Cs-l J8 
8a-131 
8a-133 
Ba-139 
8a-140 
La-140 
B-3 
Cr-51 
lin-54 

Hn-S6 

Water 
In-65 
$e-75 
Sr-85 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Zr-95 
Nb-95 
Zr-97 
Nb-97 
Mo-99 
Ku-lO) 
Rh-l06 
Ag-I08m 
Ag-llOm 
C5-134 
Cs-136 
Cs-137 
C5-138 
8a-133 
Ba.-139 
8a-140 
La-140 
Ce-134 

PIlR* 
Cur les 

;�;-:- 1 0=i 
2 . 4 6  x 10_ 5 3 . 63 x 10_6 6 . 3 1  x 10_4 5 . 78 x 10_7 3 . 4 1  x 10_7 5 . 4 1  x 10_6 8 . 17 x 10_5 4 . 04  x 10_7 7 . 8 1  x 10_4 2 . 3 1  x 10_3 1 . ll x 10_7 1 . 33 x 10_7 1 . 53 x 10_8 6 . 6 1  x 10_ 5 7 . 8 0  x 10_5 7 . 8 0  x 10 
7 . 42 -4 7 . 38 x 10_5 6 . 78 x 1 0  

3 . 1 3  x 10-6 

PWR' 
Curies 
� . 7 1  x 10=� 
1 . 10 x 10_5 3 . 09 x 10_3 1 . 91 x 10_4 4 . 43 x 10_5 
1 . 20 x 10_5 2 . 84 x 10_3 1 . 07 x 10_3 1 . 29 x 10_5 3 . 94 x 10_4 2 . 7 2  x 1o_] 4 . 22 x 1?_3 2 . 4 0  x IV_6 1 . 72 x 10_7 5 . 60 x 10_3 5 . 28 x 10_2 4 . 08 x 1 0_4 5 . 38 x 10_2 5 . 28 x 10_7 9 . 2 7  x 10_6 6 . 2 7  x 10_6 7 . 72 x 10_3 1 .  0 7  x 10_4 9 . 93 x 10_5 4 . 09 x 1 0  

*These residuals represent a vei&h�d average f o r  PWRs In operation during 1 9 7 6 .  
Represen t a t ive reac tors inc lude: Sa bc o x  a n d  Wilcox-Arkansas 1 .  Oconee 1 .  2 & 3 ,  
Rancho $ ee o ,  and Three H i l e  Island 1 ;  Combustion Fngineering-Calvert C l i f f s .  
iUllstone Point 2 ,  Pa l isades. a n d  Fort Calhoun; and West inghouse-Indian Poin t ,  
Surry 1 & 2 ,  Troj a n ,  and Zion 1 & 2 .  

**These residuals represerlt a weight average for BWRs i n  operation during 1976. 
Represen tative reactors include: General Electric - Brovns 'Perry I ,  2 & 3 .  
Dresden 2 & 3 .  J111 l 1stone Point I ,  Peach BottQIII 2 & 3 ,  and Quad C i t ies 1 & 2 .  

SOURCE : U . S. Nuclear Regulatory Co_ission. Radioactive Materials Released From 
Nuclear Pover Plants (1976). NUREG-0367. 1978. 

8WR*'" 
Curies 

_4 1 . 51 x 10_3 1 .  54 x 10_2 1 . 17 x 10-" 
2 . 48 x 10 
NA _4 1 . 9 1  x 10_5 9 . 28 x 10 
NA -4 2 . 54 x 10_5 2 . 1. 7  x 10_4 5 . 4 3  x 10 
HA 
HA 
HA 
�A -2 1 . 87 x 10_3 2 . 2 3  x 10 
6 . 2 7  -" 
� . 7 S x l0_4 2 . 54 x 10 

HA 

BWR** 
Cur ies 
3 . 29 x 10-3 
HA 
NA -.2 1 . 65 x 10_4 4 . 09 x 10_7 1. 37 x 10 
NA -3 1.80 x 10_4 6 . 61 x 10 
HA 
NA -3 1. . 46 x 1 0-" 
2 . &;:;' A Iv 
HA 
NA -5 3 . 2 5  x 10_2 4 . 75 x 10_3 1 .  07 x 10_2 6 . 9 1  x 10 
HA 
HA 
NA -3 5 . 68  x 10_ 3 8 . 25 x 10 
NA 

U . S .  En�ironmental Protection Agency .  Assess.nt of Carbon-14 Control Technology and 
CoSts for the LWR Fuel Cycle. EPA 520/4-11-01 3 ,  1977.  

L ight W a ter Reac tor R a d iological E ffluents 

Air 

Rb-88 
Mo-99 
Tc-99tn 
Ce-139 
Ce-141 
Ce-H4 
Ag-I08m 
Ag-llCb 
Np-239 
Na-24 
Ru-lO) 
Sn-123m 
Cd-lD9 
Cd-US 
Cu-64 
Ni-65 
Te-132 
Sb-l24 
Fe-59 
In-6S 

As-76 

Water 
Ce-lJ9 
Ce-141 
Ce-144 
W-187 
Np-239 
H-3 
C-14 
Ni-6S 
Rb-88 
Tc-99m 
Cd-109 
Cd-llS 
C..1-11514 
Y-92 
In-115m 
Sn-llJ 
Sn-117m 
Sn-125m 
Au-198 
Nl-63 
Sb-12l. 
F-lS 
11-51 
As-76 
Y-9D 

PIlR' 
Curies � lO=; 
3 . 16 x 1o_) 7 . 99 x 10_7 
8 . 32 x 10_ 7 
2 . 16 x 10_7 2 . 2 6  x 10_9 3 . 68  x 10_6 1 . 29 x 10_7 4 . 54 x 10_5 
2 . 2 9  x 10_7 
7 . 36 x 10_7 9 . 55 x 10_7 
1 . 66 x 10_5 3 . 4 1  x 10 4 
5 . 8 1  x 10=7 1 . 4 7  x 10_6 1 . 8 0  x 1 0_5 2 . 8 6  x lO 
HA 
HA 

HA 

PWR'" 
Curies 
6 . 09 x lO=� 
1 . 26 x 10_3 1 . 40 x 10-" 
1 . 4 1  x 10_4 1 . 69 x 101 2 . 1 1  x 10_4 7 . 5) x 10_7 4 . 15 x 10_4 6 . 66 x 10�4 8 . )7 x 10_4 1 . 39 x 10_5 9 . 37 x 10_5 1 . 13 '" le_8 2 . 66 x 10_5 1 . 1 3  x 10_5 3 . 54 x 10-" 

4 . 34 x 10 
3 . 4 1  x 10=: 
7 . 5 7  x 10_3 1 . 4 7 x 10-" 
7 . 18 x 10_2 1 . 14 x 10-" 
3 . 6 2  x 10 
HA 
HA 

Curies 
5 . 52 x lO=� 
2 . 09 x 10_1. 3 . 10 x 10 
HA -J, 3 . 04  x 10_3 1 . 14 x 10 
NA -6 1 .89 x 10_5 1 . 66 x 10_6 5 . 92 x 10_5 7 . t. 7 x 10 
NA 
tlA 
NA 
" 
HA 
NA 
NA -4 1 . 7 7  x 10_5 6 . 06 x 10 

l . t. 7  x 10-5 

BWR*· 
� 
HA 
3 . 2 5  x 10-4 
HA 
NA -3 7 . 18 x 10 
1 . 14 
HA 
NA 
NA -2 1 . 1. 3  x 10 
HA 
HA 
N.'� 
HA 
HA 
HA 
:lA 
NA 
HA 
HA 
HA 
HA 
NA _4 1. 31. x 10 
1. 65 x 10-3 
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TABLE VII-3, STEP 1 

!IIDG"l S"fSTDI: 

SIZE . 6 .1111on tona per y.ar --
• 1 . 1  I IOU Itu per year equivalent 
• 30 year alae life 
• We.tern area aine. Powder R.iver Baain 

DESCltIPTIOR 
• In Wya-tq and Montana . the two atate8 

which rill aceou:at for .,at of the 1'0-
erea •• in product ion in the Weat ,  area 
"rip aiDing .. tbe doain.nt aurhce aining 
technique. After aegregat iag the toplloil 
for 8ub •• quent recl ... t ion purpose • •  and 
after bhat iDC. the overburden (averaging 
70 f�et) ia re.,ved tn long parallel cuts. 
'nIe nov -.poaed and bI •• ted coal • _ _  
(averaging 2S-JO feet) h re"ved (89 
percent efficiency in terae of Btu recov­
ered ) .  With the ellception of the firat 
cut, overburden fra. each cut ia placed 1n 
the previoua one. eoal i. loaded into 
truck_ for tran.port to a coal cleaning 
area . "  Recl ... lion consist. of grAding the 
.pail, replacing the topaoil and initi­
ating revegetation. 

OOIIP<IIENTS 
�cks 

• froDt end loaders 
• acrapera 
• dr_gl ines 
• bulldozers 
• drilling equipiM!nt 
• @.radera 
• coal shovel 

• cable hakldler and reel 

EllVII!lIQGDIrAL CONCUIIS 

� 
11 

2 
8 
2 

12 
6 
2 
2 
2 

• fuaitive duat �d vehicular eat_siana 
• rec,la-t ion 
• alltali:ne .. ine drainaae 
• eroaion 
• no!se 
• seatheties 
• aiter .. d laDd 

USOORCES USED: 
(Per 1012 Btu Produced) 

USOOl.CE DEPLETIOli 
total in-place co.l 
haat content 

CQAJ. ARALTSIS 
*li ..... �c 
volatile .. tter 
fbed carbon 
•• h 
sulfur 
nitrogen 

� 
fuel 
electricity 

LAIIIJl 
f'iUd 
incr�ntal 

WATER 
C;-.-ption 

COSTS 
c;;n;t",c t:l on 

tot.l coa.truction coat 
other inveatwlents and feas 

operatior. 
general aining coat 
recla .. tion and sedi.ent 

control 

PERSONNEL 
�ion 

non-.. nual. technical 
non-.. nual , non-technic.l 
.... nu.l 

oper.tion 
non-unual, technical 
non-.. nu.l , non-technical 
at.Dnual 

(1) Assuming 60% reduction in fugitive duet emissions through duet s<Jppression. 
( 2) A8su1lles all solid vaste 1s returned to mining pits. 

SOUR.CES : The KlTRE Corporation, Amlual Euviro�t.d Analysis Repor t .  1977. 

S9 ,449 toa. 
9 ,4S0 Btu/lb 

(by...!!!.!ll!!l 
U . S  
34.5 
39 . 6  

4 . 4  
0.4 
1.2 

0.8 x 10� Btu 
1 . 1  x 1(1 k.Uh 

Acres -0:4 
1 . 8  

Acre-Feet ----r.o-
Dollars (1977� 

1 . 32 x 10: 
0 . 23 x 10 

0 . 28 • 10; 
2 x 10 

Workers 

1 . 1  
0 . 2  
2 . 2  

0 . 7  
0 . 9  
1 . 9  

Univeraity of OUahalla , Eneray Alternatives: A eo..parat ive Analysis, 1975. 
TRW, H ••• Enviro..-en.tal n.ta Book., Voh ... e IV, 1978. 

�!�� Btu Produced) 

!!:t�='� 
:�2 
hy!rou,rbona 
CO 

WAID PO.l.UJTANTS 
Total Dia80lved Solids 

Iron 
Kanaarw:ae 
Aluainiua 
Zinc 
Nickel 

Toul Suspended Solids 
Iron 

�nia 
Sulfate 

SOLID WASTE(2) 
overburden removal 
runoff treatment 

ENERGY PRODUCT 
raw coal - 52,910 tons 

Ritt .. n bllOciates. Inc . ,  Environaental apacta, Effic iency. and Cost of £nUS! Supply and End Use, Volume I, 1974 . 
Bechtel Corporation, Energy Supply Planning Hodel, 1978. 
Bureau of Kinea , Basic Est1..mated CApital Inveatwlent and Operatina Costs for Coal Strip Kines, 1976. 
Energy and Environmental Analysis, Coal and Profitability, 1979. 
Buruu of Land Managemen t ,  Federal Coal Manaaem?r\t Program, Final Envirollllental Stat�en t ,  1979. 

Surface Coal M1nlng - Western 
GROSS !lET 
(Ton.) (Tona) 

0 . 2  0 . 08  
0 . 2  0 . 2  
2 . 0  2 . 0  
0 . 2  0. 2 
1 . 2  1 . 2  

90.9 23.9 
0.005 0 . 005 
0.02 0.02 
0 . 006 0.006 
0.005 0.005 
0.001 0.001 
3.0 2 . 3  
0.002 0.02 
0 . 1  0 . 2  

41 . 1  3 7 . 7  

745 
NA 
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ENERGY SYSTEM: 

SIZE . Process 2 .857 .000 tons of run-or-mine (RO") 
coal each year to produce 2 million tons of clean coal 

-

• Hourly capacity 950 tona o f  R(J1 coal 
• Operates 3.000 hours per yea r ,  representing 

ten sh ifts per week, 230 day� per year 
• 20 year plant life 
. 87 . 5% e f f iciency ( In t e rms of  Btus) 
• yield by weight is 70% 

DESCRIPTION 
• Coal beneficiation Is a process for upgrading 

coal prior to its use for metallurgical or 
u t ility purpcaes. The purpose of beneficia­
tion is to TellWJve impur ities ( 1 . e .  aah and/or 
sulfur) hom raW' coal . The degree of benefi­
cat Ion depends on the type of coal and its 
ultimate use. The system descr ibed on this 
auanary sheet ( l evel E per Phillips et a1 . )  
i a  • relatively intense procedure. I t  removes 

more sulfur and ash than most ot her types o f  
bene f iciation. and i t  i s  also mo r e  costly. 
The resultant c leaned coal would be used for 
metallurgical purposea. 

C�PO!IDITS 
�lping screen 

• crusher 
• rotary breaker 
• vibrator screens 
• j ig. 
• dewatering equiplM!nt 
• thickenf'rs 

TABLE VII-3, STEP 2 

RESOURCf� USED: 
(Per 10 Btu Produced) 

FUEL 
�f-Inine (R(J1) o r  raw coal 

(assuming one ton of R(J1 coal 
has an energy content o f  22  
million Btus per ton) 

ENERGY O )  

electricity 
011 

LAND �ing plant 
loading facUity 
settling po.nd 

WATEr. 
consumption 

ruSTS 
�ruct ion 
operation and maintenance 

i:'ERSONNEL 
�ion (1 year) 
operation and maintenance 

Tons 
5l.945 

2 . 0  x 10� kllh 
5.9 x 10 Btu 

Acrea (2 ) o:T 
1 . 8  
2 . )  

'''cre-Ft . ---r:7 
Dollars (1976) 

4 . 3  x lOS 
J . 2  :Ie 105 

Workera ---s:-I 
1 . 5  

�!:!D��r� ::� :����!�; 
AIR POLLlITANTS 
particulates 

;g2 
hy�roca.rbona 
CO 

WATD POlJ..lITANTS 
LOLa� o �ssolved solids 

iron 
manganese 
alUminum 
<inc 
nickel 

total suspended sol ids 
iron 

uaonia 
Bulfates 

SOLID WASTE 

�:��; ci:::�!:'5) 
rav-coal sizing 
primary c leaning 
froth flotation 
thenaa.l drying 
breaking and sizing 
total 

HEAT 
T'i't"tle or none 

MOISE 

Tons (Gro8S) 
91 
2 . 7  
1 . 5  
1 . 1  
5 . 4  

Tons (Grou) 
143 

0 . 2  
0 . 2  
1 . 1  
0.06 
0.01 

5,870 
4 .4 
0 . 2  

98 

Tona (Gross) 
o 
2 
o 

10,IS7 
5 ,341 

o 
2 

15,502 

• fUtus 
• concentrat int( t ab les or hydroclones 
• flotation circuits 
• thenaal dry in� 

iiO'i';'; may affect workers involved in 
cleardns coal , but there should be 
little or no adverse iapact on receptors 
Desr benefic ia tion plants. 

ENVIROfOtEItTAL CONCERNS 
• particulate eIIissions 
• aolid waite dispo .... l 
• surface vater cont_ination fro.. aettli� 

pond overflow and/or refuae pile runoff 
• possible Iround vater cont_inat ion frOta 

set tl inl pond leaching 
• noise 

ERERGY PRODUCT 
cleaned coal 

0) These figures were calculated aS8uming an energy content: of 12.000 btu/lb o f  coal (Hitt .... n .  1974). They are national averages (.ssUllling an energy effic iency of 91. 3%) and t'!o not apply to elaborate O . e . ,  level E) beneficiat ion in particular. ( 2) These coefficients may be aubject to error since the data source preaented only the fiud .-aunt of led ueed wi thout ap.cifyiQ$.. the 
plant ' s  annual output of coa l .  In calculatinr these c!>e fficients. it was asaumed here that plant output vas the same as that specified 
in the "st:r.e" section of this sheet. 

(3) These f igures are weighted national averages baaed upon regional coefficients projected by SEAS for 1979. The reSional coefficients 
were weighted in Ural) o f  Btus uaed. Each of the coefficients shown on thie sheet is equal to totsl na t ional tons of residual divided 
by total national Btu output . These figuree include residuala frOll! refuse piles and the bene fiCiation proce •• itaelf. They aS8umed that 80% of coal preparation plants are closed cycle and that all refuse is treated. An e f f iciency of 90% (in Btua) vas assw.ed. (4) Based on national averages in Hittman. 

SOORCES : Phillips, Peter and PllUl DeRien:r.o, "Assessing the Econo..ics of Steam Coal Preparation", Coal "inin& and Process ins, Sep tembe r ,  197 7 .  
DO E  a nd  EPA, Ensineering/Economic Analysis of Coal Preparation with S0i! Cleanup Proce.ses ,  1978. 
Hittaan Msociatea, Envlron.ental lmpacta. Efficiency. and Cost of Energy Supply and End Uee, 1974. 
The MITRE Corporat ion . Annual EnvirolUU!n tal Analyds Repo r t .  1977 .  
Unlverdty o f  Oklahoma, Energy Alternatives: A Comparative Analysis, 1975 . 
Sdlllidt . Richard A. , C08l i n  America. 1979. 
McGrllW Hill Ptinins Infonaation Services, Keya tone Coal Industry Manual, 1977. 
Bureau o f  La nd  ManageIWn l ,  Federal-....S£!1:._.!'!!.na..l..e.:!!�n�tJ�E..&!..� Final EnvirOllDl!:ntal Stat.-ent, 1979. 

C oal Beneficiation 

Tona (Net) () 

0 .9 
0 .005 
0 . 6  
0 . 2  
0 . 2  

Tone (Net) ( ) 

33 
0.007 
0.0) 
0.04 
0.005 
0.00) 
0.6 
0.06 
0.05 

18 

Ton. (Net) () 
o 
2 
o 

10, 157 
5 ,341 

o 
2 

IS, S02 
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TABLE VII-3, STEP 3 

PlIItIC'f SYST!M: 

SlZE • On._ unit train carriu 10,000 tooa of 
-- coal per trip. 

• Gnit train coo.ieta of 100 frei&ht car. 
each carrying 100 ton. of coal. 

• Four dieeel locoaotlvl!:a of 3 ,000 HP each 
• 'f.:J, apare frei&ht car. are reaerved 

for _cb unit train. 
• Each unit train 1.a ..... 8'1 to _b 90 

round trip. per yM.r. Each trip 1. 
700 ailea (1126_) one .y. 

• 99 . 1SI of the coal loaded on • unit 
train t. alee ... fully delivered to 
Ita deatiDat lon-O . 2 S% ineff iciency 
aceounts for lo •• ea in handl1n& aDd 
wind lo •• ea in transportat iDn. 

• )0 y.r lifet1ae of car. 

DES ClUPTIOR 
• Unit traine con.lat of equl .. ent 

dedicated to transportat ion of coal 
fre. 8 8ingle or i&in to • single 

� dutinat lon. The unit tuin deacr Ibed 
in tbb ___ ry rune on diesel fuel 
(99% of .U rail ton ... llea in the U . S ,  
are b y  dluel; 1 %  a r e  o n  electr lc:aUy­
powered trains). 

COIIPOIIEMT5 �i&ht care 
• loca.otiv_ 
• caboose 

ElfVIIlCIIKEIf'TAL CDlCEUS 
• air plllutlon (paruculatea) 
• railroad cro •• ing hu:ard 
• noue 

RESOURCES USED: 
(Per 1012 Btu Transported) 

PRODUCT 
�.n.ported 
energy content 

I!IIElIG'I 
diesel 

lAIIDh ) 

ItATWALs (2 ) 
. 1  ... 1.Ju,m 
br ... &- bronze (caatir:t&a) 
c:hrc..w. 
copper 
iron 
-.a.ngane8e 
nick.el 
steel 

��ruct1on (2) ( 3) (4) 
electrical equt .. ent 
.1acellaneoua equt ..... t 
other constructor 6p�.t!:. 
total (s) operation and -inf�nce 
ancUlAry energy (diesel) 
other 
total 

PEltSQIIIIEL �lon (l year) 
operat 100 & _intenanct!: 

53,040 tODa 
9,4 50 Btu/lb 

1 .��U: 1010 

NA 

Tons � 
1 .02 
0.13 
3.S1 

MA 
1 . 80 
0.03 

251. 33 

Do L lars (1976) 

68 , 000 
3 7 2 , 000 

4U::: 
53,000 

m::i 
Workera 

IIA 
7 . 02 

(1) Land uae valUI! haa been I!Z:cluded •• it CADDDt be f!Ir.(':lu81vely •• .oct-ted with coal transportation. 

W ester n  C oal U nit T rain 

�!�� :?u �RO':=�ed) 

AlR POLLI1IAIITS (6 ) 
part 1eulatea 
50:! 
NO 
h�toe.rboD.. 
CO 
aldehyde., etc. 

Ton. 139:17) 
S . O  
4 . 4  
3 . 6  
4 . 6  
0 . 8  

ROISE � inaide dieael loca-otivea 
ranae. at l ... t a. htah aa 112 

decibels (elBA) . 100 feet fra. 
a .oving train, noiae _y be 
approxt.-tely 95 dBA, whUe at 
1000 feet the nobe level _y 
be about 75 dBA. LocOWJt lve 
whbtle nobe at 1000 feet fra. 
a train baa been recorded at 
85 dBA, dropp1ng below 70 dBA 
at 1300 feet. The ..ount of 
nobe generated 1& affected by 
train speed, the ftUllber of car. 
in a train, track. condition and 
topography. Welding of tracks 
help reduce nOise . and man�de 
barrier. can obstruct or d is­
sipate 80und _iaaiona. Federal 

deatan no i.e level. range fra. 
55 dBA (a&J[t.... desirable for 
residences) to 75 dBA. 

ElfERG'f PRODUcr 
tranaported coal 

Ton. S2,91e 

(2) These ft.cur .. do not include _tert.la (construction coat a) for tracb, loading facUities and unloadir:t& facUitie8. 
(3) Th1e repr ..... t. the coaU of conatructiDn, divided by the � vol ... e uansported. 
(4) Total eonatructiDn coata .b:Na. here do DOt include labor. 
(5) QjfI �.u inc lude tracb, but exclude loading facUitie. aDd uftloading facilities. 
(6) Uncontrolled. 
(7) Inc.ludu particulates free loc�tivu and fugit ive .. b.ion •• 

SOURCES: H i t taan As.oc.iate s .  EnviroJmental [..,..c.ta, Effic.hncy. and Cost of Energy Supply and End Use. Volu.e I, 1974. 
Bec.htel Corpora tion, EnerlY SupplY Ptannial tlodel ,  1978. 
International Research " Technology Corporation. TECHET, 1978. 
University of Ok.lahowa. Energy Alternative9; A c:e;;p;;ative Analysis . 1975. 
C. Harris, Ed . ,  Handbook. of Molae Control , 1957. 
PEDCo , Inc . ,  Environ.ental Msess-ent of Coal Transportation. 1978. 
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TABLE VII-3 STEP 4 

ENERGY SYSTEM: 

S IZE . 500 PNe --
• 3 . 312 tOftS coal feed/d.y 
• heat rate 10.000 Btu/kWh 
• thenaal efficiency 34% 
• capac ity faclor 55% (national 

average) 
12 • annual energy production 8.2 x 10 

Btu/year 
• 30 year 11 fe 

DESCRIPTION 
• Current NSPS 6 - pa["t iculates O . l  Ib/lO Btu 

(coal input) 6 - sulfur odder; 1. 2 Ib/lO Stu 
(coal input) 

• Revise'd NSPS 6 - particdateB 0 . 0 3  Ib/l0 Btu 
(coal input) 

- sulfur oxides red"oJction varie3 
between 70% Bnd 90% ba&ed on 
8ul;uT content and Btu content 
"et pound of  coal. 

COMPONENTS 
---'-�1 

• coal crushing/conveying system 
• coal pulverizing 
• p. f. boiler 
• turbine 
• gf'nerator 
• feed water t reatment 
• air preh�ater 
• economizer ( 1 )  • flue  gas  desulfuri zation 
• settling ponds 
• electrostatic precipitator (ESP) 
• cool ing towers 

llIVl8.0NKENTAL CONCERIIS 
• NO emissions 
• polential leachatf: of trace elements 

from ash/ sludge 
• ",ater use (in certain areas) 
• S02 emissions from plants 

( 1 )  Will probably only oLcur under I�SPS. 

RESOORCES USFJ): 
(P�r 101 2  Btu Produced) 

FUEL �: Western Rocky Mountain Province, 
141.000 ton.; heat content , 10,000 Btu/lb 

COA.l AHALYS IS 
sultur 
ash 

EIIERGy (2) 
(requirement" for pollution 
control devices) 
electrostatic precipitator 
eoolln% t",,'era 

LAND 
plant aite,  per .... nent 
waate disposal area, 

te-porery 

(by weight) 
0 . 6  
; . 7  

0 . 8 9  
4 . 5  

ACl:ea/Year 
32 . 6  

S . 9  

VATER 
total 

Acre-Ft ./Ye.ar 
15ll . S  

COSTS 
�ruct{on 
operation & .. intenance 

PERSONlIEI. �ton 
operation & .. inten.nce 

� 
NA 
�A 

Workera 
--.-.-

8 . 5 1  

( 2 )  Excludes requirements for conformallce wHh NSPS. L e . ,  for en FGD system. 

C onventional Boiler - W estern C oal 

�:!D��t� �� :�����!!; 
AIR POLLUTANTS 

Gross 
particulate 9024.""0 

��2 16:0.0 
l ll8 . 0  

hy�rocarbons 2 2 . 0  
CO 7 3 . 0  
arsenic 0 . 14 
beryll ium 0 . 06 
cadmium 0 . 04 
fluorine 7 . 3  
lead 0 . 58 
mercury 0 . 005 
selenium 0 . 1 4 
manganese 2 . S  

WATER POLLUTANTS 
BOD 
COD 
total suspended solids 
total dissolved solids 

aluminium 
chromium 
non-ferrous metals 
zinc 
sulfates 
nlckf'l. 

nutrients 
nitrates 
ammonia 
phosphorus 

surfactant& 

Plant 
Under 
NSPS 

Net � 
1 6 7 0 . 0  
102 5 . 0  

22 . 0  
7 3 . 0  

0 . 00 7  
0 . 001 
0 . 001 
o .  S6 
0 . 05 
O . OOS 
0 . 04 
0 . 14 

Tons 
1-:41" 

1 3 7 . 1S 
0 . 3 3  

8 7 3 .  S 3  
O .  J O  
0 . 0 1  

L iO . 7 9  
0 . 05 

4 1 . 10 
3 . 62 

1 . 8 7 
0, 06 
0 . 1 7  
0 . 39 

SOLlD WASTE (dry weight tons ) 

Tons 
Plan�der 

Revi5ed 
NSPS 
Net � 

S02 . 0  
4 64 . 0  

12 . 0  
7 3 . 0  

0 . 007 
0 . 001 
0 . 001 
o. S6 
0 . 05 
O . OOS 
0.04 
0 . 1 4  

Without 
Scrubbers 
- --

0-

With Non-Regenerat ive 
Lime Scrubbers 
( Revised NSPS) 

!>crubber sludge 
boiler ash 
ESP ash 

HEAT 
stack 106s 
cooling towers 

2 44 1 . 1  
6 7 3� .  2 

8tus 12 0 . 5 1  x lOl2 1 . 4 1  x 10 

�ERGY PRODUC.!( j) 
1 2  elec t r i c ity per 1 0  Btu output 

2 5 1 1 . 0  
7461 . 1  
8 7 35 . 2  

� S  2 . 9 )  x 10 

( 3 )  For each Btu of electricity genera ted. 0 . 53 of energy is l08t out of the stack, and 1.4 btu I,f energy is lost through the cool ing tovers .  

SOURCES: U . S .  Department of  Energy , Kater lals-Process Analysis of  Coal Process Technology - Fin�l Report for Project Pha8� I I ,  1 9 7 7 .  
The HLIRE Corporat ion.  Annual Environmental AnalysiS Report . 1 9 7 7 .  
U . S .  Envlron..ental Protecti.on Agency. Developmen t  Oocument f o r  Proposed Effluent Limitations Guidelines and New Source Performance 

Standards fot the Steam Electric Power Genera t ing Point Source. 1 9 7 4 .  



Tab les  V I I - 2  and VI I - 3 contain informat ion on the maj or 
po l lutants as soc iated with a 1000 �� l ight wat er nuc l ear reactor and a 
5 0 0  � convent iona l coal  bo i ler . �/ Each of  thes e t ab l es pres ents 
informat ion on environment a l  impact s on a system basis , tracing the process  
from mining o f  ore through the  generat ion o f  e l ect ricity . The mat e r i a l  is 
presented in s eparate s t eps because of  the comp l ex ity  of  the informat ion 
invo lved . For both the coal  and nuc l ear systems , the resources us ed , 
res idua l s  and p roducts are pres ent ed per t ri l l ion Btu ' s o f  energy produced . 
This a l lows for cross comparisons between t ab l es . For examp l e , the a i r  
po l lutants per t ri l l ion B tu ' s  o f  western coa l  m ined can be compared to  
equiva l ent measure o f  uranium mined . 

To unders tand the cumulative effects o f  a 1 0 0 0  � nuc l ear energy 
system , the annua l energy product ion of the repres ent at ive p l ant is assumed 
to be 2 1  t ri l l ion Btu/year , given the efficiency and capacity factors s tated 
on Step 6 of Tab l e  VI I - 2 .  Therefore , the individua l e f fect s , such as air 
pol lutants , can be mul t ip l ied by 21 to determ ine the cumu lat ive impacts of  a 
1000  � nuc lear system . S im i l a r ly , the annual  energy p roduct ion of  a 
repres ent at ive 5 0 0  � coal  sys tem is assumed to  be 8 . 2  t r i l l ion Btu/yea r ,  
given the e f f ic iency and capacity factors s t ated o n  S t ep 4 of  Tab l e  VI I - 3 .  
Therefore , the individual  e ffect s , such as air  po l lutant s , can be mu l t ip l ied 
by 8 . 2  to determine the cumu lat ive impact of a 5 0 0  � coal system . The 
fo l lowing d i s cuss ion summarizes by s t ep the data presented in the t ab les on 
the env ironment a l  impacts of l ight wat er nuc lear energy syst ems and coa l 
energy systems from mining to e lect r icity generat ion . 

1 .  Nuc lear Sys tem 

Surface m ln lng of  uranium (Tab l e  V I I - 2 , S t ep 1 )  has a number  
of  advers e ef fects on the environment . Mining impacts are  r e l a t ively  
minima l . The m in ing necess ary to  supp ly a 1 , 000  � nuc l ear p lant 
temporari ly d is turbs 2 . 5  acres per year , and permanent ly d isturbs les s than 
one acre per year . Air res idua ls  or iginate from the dies e l  powered 
equipment us ed in m in ing and from wind eros ion , a l though dust suppres s ion 
p ract ices , rec l amat ion , and revegetat ion of mined areas can reduce the 
part icu l ates generated by w ind eros ion . Water po l lut ion occurs from 
suspended s o l ids p roduced by runo ff  from p i les  o f  overburden and the mined 
surfaces . Radiat ion hazards are not a p rob lem in the low grade open - p i t  
m ines located i n  t h e  United States . The res idual s  from t ranspo rtat ion are 
negl igib l e .  There is  a r isk from m ining acc idents . 

At the mine s it e ,  the mi l l ing operat ion (Tab l e  V I I -2 ,  
S tep 2 )  extracts uranium from the ore and concentrates it , us ing chemical  
and mechan ica l p roces ses , into a s emi - re f ined p roduct c a l l ed "ye l lowcake . " 
These  p rocesses  produce fumes , vapors , and dus t s  o f  a chemical  and 
radio logical  nature . The p rocesses  us e water which can affect the quant ity 
and qual ity o f  wat e r  supp l ies , part icu l ar ly ground wat e r . Heat from the 
p roces s es mus t be d i s s ipated into the environment . Prob l ems of  radio logical  
wast e  d ispos a l  ( t a i l ings ) exi s t  and there is r isk  f rom acc idents .  

Whi l e  a lmost a l l  of  the current U . S .  p roduct ion of  uran ium 
comes from open -p it mining , more than hal f  of the ident i f ied resource is  
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locat ed at depths acces s ib l e  only  by underground mlnlng . The long- term 
t rend is expected to  be towards underground mining at higher extraction 
cos t s . Another ext ract ion process for underground m ining is " in s itu 
l eaching , " a l s o  at h igher  cost than open- p it mining . 

The convers ion p roces s (Tab le  VI I - 2 ,  Step 3 )  takes the 
y e l lowcake and converts  it to a vo lat i l e  uranium hexaf luor ide . This res u l t s  
in chemica l emi s s ions and wastes , s ome of  wh ich a r e  radio logica l  i n  nature . 
Radio logica l s ludge h as to be held  for reprocess ing or buria l .  There are 
p rob lems with heat diss ipat ion , and water ava i l ab i l ity and cont aminat ion . 
There a l s o  is r isk o f  accident s . A l l  convers ion in the u . S .  occurs e ither 
at s ites in Ok l ahoma or I l l inois . 

Gas eous d i f fus ion enr ichment (Tab le  VI I - 2 , S tep 4 )  is 
accomp l is hed by pas s ing the vo l at i l e  uranium hexa f luor ide compound through a 
process resu l t ing in an enr iched p roduct . For this process  air  pol lutants 
are associat ed w ith the emiss ions from coa l - fired e lectricity generat ion 

used for process  power ; espec ia l ly particu l ates , NOx and S02 There are 
a l s o  air  po l lutants as s o ciated with the enrichment p roces s its e l f . There 
are prob l ems with heat diss ip at ion , water avai l ab i l ity , was t e  s torage and 
dispos a l , radio log i c a l  material s , and risk  of acc ident . A l l  enr ichment in 
the u . S .  is done by Department of Energy contractors in either Tennes s ee , 
Kentucky or Ohio . 

Fue l  fabr icat ion (Tab l e  VI I - 2 ,  Step 5 )  is accomp l is hed by 
chemica l ly convert ing the enr iched uranium hexaf luor ide to  a der ivat ive and 
then mechanica l ly proces s ing it , inc lud ing pe l let and fue l e l ement 
product ion . The fue l components are loaded into s t a in les s s tee l tubes , 
fitted w ith end caps and we lded . Air  emi s s ions resu l t  from the coa l - f ired 
generat ion o f  proces s  power and the fabr icat ion proces s its e l f . There are 
p rob l ems with heat diss ipat ion , dispos a l  o f  radioact ive waste ,  and risk  of  
accident . Fue l fabr icat ion for Troj an is done in Connect icut and for Supp ly  
S ys t em P lants 1 and 2 w i l l  probab ly  be done in Washington . 

There are two types o f  l ight water reactors (Tab l e  VI I -2 ,  
S t ep 6 ) , the pressurized -water reactor and the bo i l ing water reactor . There 
are airborne chemica l e f f luents from the coo l ing towers and gas eous 
radioact ive re l eas es  from the power fac i l ities . There are l iquid chem i c a l  
e f f luent s , some of  which are radioact ive . Cons iderab l e  water  is  used . The 
spent fue l is pres ent ly  s tored at the reactor s ite . Provis ions mus t be made 
for perm anent spent fue l dispos a l , decontaminat ion and decommiss ioning at 
the end of the 30 year expected l i fe of the fac i l ity . There is  a l s o  r i s k  o f  
accident . 

2 .  Coal  Sys t em 

Fo l lowing through the s im i lar system ana lys is  for coal - fired 
generation , a typ i c a l  area s t r ip m ine (Tab l e  VI I - 3 ,  Step 1)  for western coa l  
(Wyoming and Montan a )  operates by s egregat ing the tops o i l  for subs equent 
rec l amat ion purposes and , after b l as t ing , the overburden ( averaging 7 0  feet ) 
is removed in long para l le l  cuts . The new ly expos ed and b l as t ed coal  s e am 
( averaging 25 - 3 0  feet ) is  removed . With the except ion of  the tops oi l , 
overburden from each cut is  p l aced over the previous cut . C o a l  is  loaded 

141  



into t rucks for t ransportat ion to a coa l c leaning area . Rec l amat ion 
cons ists  of grading the so i l , rep l acing the top s o i l  and init iat ing 
revegetat ion . Aqui fers in mined areas may be permanent ly  dis rupted . M in ing 
coul d  d is p l ace exi s t ing l and us es such as agricu lture and grazing , a lthough 
s im i l ar us e can be made of rec l a imed areas , s ince mining companies are 
required to rec l aim m ined l ands by approximating the or iginal topography and 
p l ant ing suitab l e  vegetat ion . Neverthe less , the l ands are irretrievab ly  
a l t ered and the rec l amat ion may not  ach ieve the  origina l p roduct ivity o f  the 
l and . Opening new m ines and expand ing exi s t ing ones can result  in 
s igni f icant inf lux of  new popu l at ion into remote areas and can have 
s igni f icant s o c i a l  and economic impact . 

Air res idua l s  or iginate from the dies e l  powered equipment 
us ed to d ig and hau l coal  and overburden , and from dus t due to w ind eros ion 
and vehicu lar  operat ion . Rec l amat ion and revegetat ion of  m ined areas and 
dus t s uppress ion practices can reduce the part icu l ates generated by wind 
eros ion . Water  po l lut ion occurs from suspended s o l ids p roduced by runo ff  
f rom p i l es o f  overburden , but under contro l l ed condit ions coa l  pile  drainage 
and runo f f  are co l l ected and t reated prior  to  discharge to  reduce suspended 
s o l ids to a concentrat ion of  30  parts per m i l l ion ( ppm ) and obta in a zero 
acid content . There are accident r isks as sociated w ith surface m in ing , 
a lthough not as s evere a risk  as that associated w ith underground m ining . 

Coa l beneficiat ion (Tab le  VI I - 3 , Step 2 )  is a nine s t ep 
process  for upgrad ing coa l  p r ior  to its us e for ut i l ity purpo s es . The 
purpos e of beneficiat ion is to remove impurit ies , such as ash or s u l fur , 
from the raw coa l . The degree and type of  beneficiat ion depends on the type 
of  coa l . Coa l from the western s t at es is r e l at ively  c lean . The break ing 
and s iz ing processes  res u lt in noise  and require sma l l  amounts of  water for 
dus t contro l .  In  addit ion , l and is required for both breaking and s izing as 
we l l  as for loading and storage fac i l i t ies . 

C o a l  can be t ransported (Tab l e  VI I - 3 ,  Step 3 )  from the mine 
to the generat ing p l ant by train , t ruck , or coal s lurry pipe l ine . A 5 0 0  MW 
p l ant wou l d  require on the average over 3 , 000  tons o f  coa l  per day . With 
new unit t r a in cars carrying 100 tons per car , 3 0  cars wou ld  be us ed for one 
day ' s  generat ion of e lectric ity . Train hau l ing results  in nois e ,  emiss ions 
from dies e l  fue l  combust ion and w ind borne particu l at es . The s e  particu l at e  
emiss ions dur ing t ransportat ion have been e s t imated to be l e s s  than 
1 percent of  tonnage carried by unit t r a ins . Coal  s lurry pipel ines require 
l arge amounts o f  water . For examp l e ,  Peabody C o a l ' s B lack Mes a s lurry 
p ip e l ine  requires about 1 1  mi l l ion g a l lons o f  water per t r i l l ion Btu ' s  of  
coa l  carr ied ( 3 , 20 0  acre- feet per year ) . I t  a l s o  requires a 6 2 . 5  foot 
r ight - o f -way a l ong its l ength ( 7 . 5 8 acres per m i l e )  and 5 0  acres for each of  
four pump ing s t at ions . 

The environmenta l  concerns assoc iated with the generat ion of  
e lect r ic ity  from a convent ional  boi ler (Tab l e  VI I - 3 ,  S t ep 4 )  cons i s t  of  

S02 , CO and NOx emiss ions , l eachate of  trace e l ements from ash/ s ludge and 
water us e .  There is potent i a l  for accident s . 

The chemical air  emiss ions of  coa l - f ired p lants are of  

spec i a l  concern . Emiss ions from coa l  p l ants to the  atmosphere ( S02 and 
NOx )  can res u l t  in acid precip it at ion wh ich may have corros ive effects on a 
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v ariety o f  mat e r i a l s  as  we l l  as potent ial  detriment a l  ef fect s  on aquat ic and 
terres t r i a l  l i fe . Current ly , intens ive research is be ing conducted on acid 
prec ipit at ion ( Gene r a l  Account ing O f f ice , 1 9 8 1 ) . A 1 9 6 9  s tudy in Oregon 
which t e s t ed 64 lakes and res ervo irs for acidity found that there was no 
immediate p rob lem ( St ate  of Oregon , 1 9 8 1 a ) . S i nce this s tudy , the s t ate  has 
e s t ab l ished permanent acidity mon itors for both prec ip itat ion and bodies of 
wat er  to as s es s  the impacts of  vol canic erupt ions as we l l  as coal - f ired 
generat ing p l ants . 

The s econd emi s s ion o f  maj or concern from the combus t ion of  
coa l  is carbon monoxide . This emiss ion cont r ibut es to the p rob lem o f  carbon 

d iox ide ( C0
2

) in  the atmosphere which is b ecoming a wor ldwide prob l em .  
The combust ion o f  a l l  forms o f  fos s i l  fue l s , not j us t  coa l , is the maj or 

s ource o f  C0
2 . Concent r at ion of  C0

2 
in the earth ! s atmosphere is known 

to have increased about 7 percent s ince 1 9 5 8  and cou ld reach l ev e l s  of  
3 0 - 5 0  percent above the  1958  l ev e l  by  the m idd l e  o f  the  twenty - f ir s t  century 
( Counc i l  on Environment a l  Qua l ity , 1 9 8 0 , p .  265 ) . 

Atmospheric  C0
2 

has ! !greenhous e !! e f fects by t r apping heat , 
caus ing the average t emperatures o f  the earth ! s sur face to r is e .  I t  is 

es t imated that a doub l ing of the atmospher ic C02 concent r at ion coul d  r a i s e  
average g loba l  surface t emperatures about 3 degrees cent igrade (5 . 4  degrees 
fahrenheit ) and increas e the winter average in the north po lar  region as 
much as 7 to  10  degrees cent igrade (Coun c i l  on Environmen t a l  Qua l it y ,  1 9 8 0 , 

p .  2 65 ) . BPA w i l l  be  c lo s e ly fo l l owing the res u l t s  of  both the S0
2 

and 
2 CO research e f fort s . 

Us ing Tab les V I I - 2  and V I I -3 , it is  pos s ib l e  to  s ummar ize 
the major  impacts of a coal and a nuc lear gener at ing system ( m ining through 
generat ion ) . The impacts as s o c i at ed with a 1000  MW nuc l ear generat ing 
faci l ity and a 5 00 MW coal  fac i l ity are summar ized in Tab l e  V I I -4 .  

3 .  Generat ion As s umpt ions 

The environmenta l  ana lys is of a coa l - f ired generat ion 
fac i l ity is based  on data  that a s s ume a 55  percent p l ant factor , whi l e  for 
the nuc l e ar fac i l ity  a 7 0  percent p l ant factor is a s s umed . To es t imat e the 
namep late  ! !generat ion equ iv a lent !! for a given increment of annua l  decreas e 
in power cons umpt ion , BPA as s umed a 7 0  percent p l ant f actor for both types 
of f ac i l it ies , a 1 0 0  percent load factor , and a 5 percent t rans miss ion loss  
factor . 
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TABLE VI I -4 
MAJOR ENVIRONMENTAL I MPACTS OF REPRE SENTATI VE 

COAL AND NUCLEAR GENERATING SYSTEMS , 
FROM MINING THROUGH GENERATI ON 

Line 
No . Type o f  I mpact 

1 .  Tota l  Land Use ( acres ) 
2 .  Land Dis turbed -Mining 

( tons of  overburden ) �/ 

3 .  Air  Po l lut ion : 
4 .  Particu l ates 

5 .  S0
2 

6 .  NOx 
7 .  CO 

8 .  So l id Was te  ( tons ) �/  
Other ( curies ) 

9 .  Water Po l lutants ( tons ) 
10 . So l ids 
1 1 .  Chemica l /Met a l l ic 

A 
1 , 0 00 MW 
Nuc l ear 

P l ant 

142 . 8  
2 , 940 , 0 0 0 . 0  

1 , 14 2 . 4  

4 , 23 1 . 5  
1 , 1 2 3 . 5  

2 7 . 3  

5./ 

8 7 , 633 . 0  �/  
5 2 5 . 0  

2 3 1 , 000 . 0  �/  
5 9 4 . 3  �/ 

B 
5 0 0  MW 

Coal  
P l ant 

3 6 9 . 0  
6 , 1 09 . 0  

1 , 5 1 2 . 9  

4 1 5 9 . 0  
3 8 6 2 . 2  

647 . 8  

280 , 546 . 6  

7 , 65 8 . 0  
1 , 6 1 1 . 3  

12/ 

!!./ Annual  energy product ion of  2 1  t r i l l ion Btu/year ( Convers ion factor : 
1 1 , 5 00  BTu ' s  = 1 k i l owatthour ) .  

12/ Assumes p l ant operates under rev i s ed Federal  s t andards which impos e  
env ironmenta l  contro l s . Annual  energy product ion o f  8 . 2  t ri l l ion 
Btu/year . 

�/ Assumes 1 0 0  percent l and rec l amat ion leaving no was t e . 
�/ I nc ludes r adioact ive pol lutants . 

The p l ant factor is an es t imate o f  the average percent of  
namep l ate  capac ity at which a resource is operated over the  cours e  o f  a 
year . A 1000  MW namep l at e  p l ant , for examp le , cou ld  be expected to  produce 
an average useab l e  capac ity of  7 0 0  �M , assum ing a 70 percent p l ant f actor . 
S t a f f  chose  7 0  percent becaus e it is  approximate ly equa l to the p l ant f actor 
us ed in BPA ' s LRIC  ana lys i s  ( 6 7 . 5 7  percent ) .  Actual  p l ant factors vary 
according to p l ant type ( nuc l e ar versus coal , for examp l e ) , vint age , and 
spec ific  operat ing and m ainten ance characteri s t ics . 

Load factor refers to the rat io o f  the average output o f  a 
p l ant to its peak output . Staff  assumed a 1 0 0  percent l oad factor s ince 
coa l  and nuc l ear fac i l it ies wou ld  s erve as bas e load p l ants in BPA ' s  
generat ion system . In  other words , these p l ants wou ld  be assumed to operate 
at their ful l cap acity whenever they were in operat ion . A loss  factor of  
5 percent was  used to es t imate the  power lost  during t r ansm i s s ion from point 
of  power product ion to point of power consumpt ion . 
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4 .  Res ident i a l  Consumers 

The cons equences of an increas e in BPA ' s  who les a l e  rates for 
res ident i a l  consumers are ind irect . The spec i f ic e f fects on individua l 
res ident i a l  consumers depend on : ( 1 )  the proport ion of each ut i l ity ' s costs 
devoted to the purchase of  BPA power ,  ( 2 )  the u t i l ity ' s part icular  ret a i l  
rate s t ructur e ,  and ( 3 )  charact e r i s t ics o f  the ind ividua l res ident i a l  
consumer a s  described be low .  B ecaus e res ident i a l  consume rs a r e  not ab le  t o  
p a s s  a l ong r a t e  increas es t o  other cus tomers ( as is the cas e w ith l arger 
commerc i a l / indus t r i a l  bus ines ses ) ,  thes e users wou ld  experience the u l t imat e 
e f fect of  a B PA rate increas e .  As was des c r ibed in Chapter V ,  the impact s 
of  h igher el ect r i c ity pr ices are most s evere for low - income res ident i a l  
consumers and t h e  e lderly  poor on fixed incomes . This conc lus ion is  based 
on the fo l lowing ana lys is of  the his toric  r e l at ionship o f  hous eho ld energy 
cos t s  to income leve l . 

Tab l e  V I I -5 s hows , by income leve l , the percent o f  income 
be fore taxes that was devoted to energy expend itures in 1 9 7 9 . The 
proport ion of income spent by the lowest income hous eho lds for e l ect r i c ity  
and other energy in 1 9 7 9  was  over s even t imes as much as for  the  highest 
income hous eho lds . In 1 9 7 9 , hous eho lds with incomes less  than $5 , 000  spent 
1 0 . 8  percent o f  the ir  resources on e l ectric ity , wh i l e thos e with incomes 
over $ 3 5 , 0 0 0  spent 1 . 4  p ercent on e l ect r ic ity . This relat ionship a l s o  holds 
t rue for other energy sources . The s ame h igh income hous eho lds spent no 
more than 1 . 0  percent and 1 . 9  percent o f  their incomes on natural gas and 
fuel  o i l ,  respect ive ly . Conver s e ly , for the lowest income hous eho lds , 
natura l gas and fue l  o i l  expenditures were 5 and 1 2  percent of  their 
incomes , respect ive ly . 3 /  Thus , it  can be conc luded that an increas e in the 
cost of  energy w i l l have a greater proport ional impact on low income 
consumers becaus e energy requires a much greater port ion of their budget . 

Line 
No . 

1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

I ncome Leve l 
Les s than $ 5 , 0 00  
$ 5 , 0 00  - $ 9 , 9 9 9  
$ 10 , 0 0 0  - $ 14 , 9 9 9  
$ 15 , 0 00 - $ 1 9 , 9 9 9  
$ 2 0 , 0 0 0  - $ 24 , 9 9 9  
$ 25 , 000  - $34 , 9 9 9  
$35 , 0 00  - or more 

TAB LE VI I -5 
HOUSEHOLD ENERGY EXPEND ITURES AS PERCENT 

OF AVERAGE AKNUAL I NCOME , 1 9 7 9  �/ 
A B C D 

Pr imary Heat ing Fue l s  
Natural  Fue l Energy 

E l ect . Gas O i l  Tot a l  
1 0 . 8% 5 . 0% 1 2 . 0% 9 . 8% 

5 . 4  2 . 7  7 . 5  5 . 9  
2 . 9  1 . 8  4 . 2  3 . 7  
2 . 5  1 . 3  2 . 8  2 . 9  
1 . 8  1 . 3  3 . 3  2 . 5 
1 . 9  0 . 9  2 . 2  2 . 1  
1 . 4  1 . 0  1 . 9  2 . 0  

�/ I ncome before t axes for hous eho lds in West ern Region ( A l aska , Ar izona , 
Co lorado , C a l i fornia , Hawai i , I daho , Montana , Nevada , New Mexico , Oregon , 
Utah , Washington and Wyoming ) .  

�/ I nc ludes natura l  gas , e l ectr icity , fue l  o i l , keros ene , and l iquid 
petro l eum gas . 

Source : U . S . Department o f  Energy , Energy Informat ion Admin i s t rat ion , 
Res ident i a l  Energy Consumpt ion Survey , Part I I :  Regiona l  Dat a ,  1 9 8 1 .  
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The preceding conc lus ion is  further support ed by an analys is  
of the historic change in e l ect r ic ity  cos t s  for  each income group . 
Tab le  VI I -6 reports average annu a l  e lect r i c ity and tot a l  energy expenditures 
by hous eho l d  income l eve l s  in the years 1 9 7 3  and 19 7 9 . This informat ion 
demons t r ates that whi l e  low and midd l e  income hous eho lds experienced nomina l  
increases in tot a l  energy cos t s , they exper ienced subst ant i a l  increas es in 
e l ect r ic ity costs between 1 9 7 3  and 19 7 9  ( ranging from 1 3 . 9  percent to 
22 . 3  percent ) .  On the other hand , the wealthiest hous eho lds exper ienced 
negat ive growth in cos t s  for both tot a l  energy ( - 2 . 9  percent ) and 
e l ect r i c ity ( - 19 . 5  percent ) over this s ame period . This demons t rates the 
abi l ity of the wea lth ier consumers to  rapidly  respond to  increas ing ene rgy 
costs  with cons ervat ion or other measures thus reduc ing the ir  t o t a l  
consumpt ion . 

TABLE VI I - 6 
AVERAGE ANNUAL HOUSEHOLD ENERGY EXPEND ITURES 

BY  INCOME LEVEL IN 
1 9 7 3  AND 1 9 7 9  

A B C D E 
E lectricity Tot a l  Energy 

F 

Line I ncome Percent Percent 
No . 

1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

8 .  

�/ 
�/ 

Leve l �/ 
Les s  than $ 5 , 0 0 0  
$ 5 , 00 0  - $ 9 , 9 9 9  
$ 10 , 00 0  - $ 14 , 9 9 9  
$ 15 , 00 0  - $ 19 , 9 9 9  
$ 2 0 , 000  - $ 24 , 9 9 9  
$ 2 5 , 0 0 0  - $ 34 , 9 9 9  
$ 35 , 00 0  - or  more 

Average 

Inc ludes natural  gas , 
pet r o l eum gas . 
B e fo re t axes in rea l 

1 9 7 3  1 9 7 9  

$ 19 4  $ 2 2 1  
204  2 35 
330  264  
256  3 1 3  
2 7 6  3 0 2  
353  384  
483  389  

2 8 5  3 0 1  

e lect r ic ity , 

1 9 7 9  d o l l ars 

Change 19 7 3  19 7 9  Change 

+13 . 9  $ 3 8 4  $ 3 9 2  +2 . 1  
+15 . 2  4 1 9  443 +5 . 7  
+ 14 . 8  454  4 6 3  +1 . 9  
+22 . 3  4 8 2  5 1 7 +7 . 3  

+9 . 4  5 6 7  5 78 +1 . 9  
+8 . 4  7 5 8  6 3 6  - 16 . 1  

- 19 . 5  7 8 4  7 10 - 2 . 9  

+5 . 6  5 5 0  5 34 - 2 . 9  

fue l o i l , keros ene , and l iquid 

for Wes tern Region ( A l aska , Ar izona , 

�/ 

Co lorado , C a l ifornia , Hawai i ,  I d aho , Montana , Nevad a ,  New Mexico , Oregon , 
Utah , Washington and Wyoming ) . 

Source : U . S .  Department of  Labor , Bureau of  Labor Statist ics , Consumer 
Expenditure Survey , 1 9 7 8 , and U . S .  Department o f  Energy , Energy I n fo rmat ion 
Admin i s trat ion , Res ident i a l  Energy Consumpt ion Survey ,  
Part I I :  Regional  Dat a ,  1 9 8 1 . 

The ab i l ity o f  h igher income consumers to  respond to 
increas ing energy pr ices w ith cons ervat ion is further indicated by a 
comparison o f  the d i f f erence between low- income and high- income hous eho ld  
energy expenditures over t ime . For  examp l e , hous eho lds  with  a 1 9 7 3  income 
of $ 5 , 0 0 0  or l e s s  spent an average of 149 percent l e s s  on e lect r i c ity  than 
hous eho lds  with incomes o f  $ 35 , 0 0 0  or  more . By  19 7 9 , l ow- income hous eho lds 
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spent an average of  7 6 . 0  percent l es s  than the upper income group . The 
d i f f erence in average expenditures between low and high - income hous eho l ds 
was s im i l ar for t o t a l  energy costs : 104  percent in 1 9 7 3  and 8 1  p ercent in 
1 9 7 9 . This represents a s harp narrow ing in the gap in ene rgy expend itures 
by income groups . This is the res u l t  of high- income consumers reduc ing 
their t o t a l  energy and , particu l ar ly , e l ectricity expend itures more than low 
income consumers , mos t  l ikely  through cons ervat ion measures . 

This conclus ion is further supported by economic res earch 
that suggests that upper income consumers have a more e l as t ic demand than 
l ower income consumers in both the short and long run (Watson , 1 9 8 1 ;  
B e rman , 19 7 2 ; W i l s on ,  1 9 7 7 ) . Upper income cons umers more read i ly reduce 
consumpt ion in respon s e  to a per unit increase in e l ect ricity p r i ce . As 
previous ly  mentioned , this is presumab ly  becaus e high - income consumers are 
better ab le  to  make the neces sary capit a l  expenditures to rearrange their 
mix of  e l ectricity consuming devices . Furthermore , s ince a l arger 
proport ion of  their us e o f  e l ectr icity is for other than basic  needs , their 
pot ent ial  to reduce us e without suffering s erious depr ivat ion to help o f fset  
the burden of  e l ect ricity  price  increases is  greater than the  ab i l ity  o f  
low- income consumers . 

The benefits  of  a higher demand e l ast icity are read i l y  
apparent i n  a hypothet ical  examp le . I f  i t  i s  assumed that low - and 
high - income hous eho ld  consumers have their own price  e l ast icit ies of  
- 0 . 3  and - 0 . 7 ,  respective l y ,  a 25  percent increas e in  ret a i l  rat es ( as sum ing 
a const ant base price acros s income groups ) wou ld  caus e average low- income 
hous eho l d  consumpt ion to decl ine by on ly  7 . 5  percent ( 0 . 3  X 25%) . I n  
cont ras t , average high- income hous eho ld consumpt ion wou ld  dec l ine b y  more 
than twice the percent of low- income hous eho ld  consumpt ion 
( 0 . 7  X 25% or 1 7 . 5% ) . A l l  e l s e  equa l ,  the high - income hous eho ld  is ab l e  to  
reduce consumpt ion to  compens ate for  the  p r ice increas e whi l e  the  low - income 
hous eho ld  wou l d  fee l near l y  the ent ire  ef fect o f  a 25  percent increas e in 
ret a i l  rates . Therefore , the incidence o f  burden r e l at ive  to demand 
e l as t icity  wou l d  fa l l  disproport ionat ely  on the low - income hous eho ld . 

There are other hous eho ld  characte r i s t ics that a l s o  may 
inf luence respons e to increas ed e l ect ricity p r ice s uch as homeowner- rent er 
s t atus , fam i ly s ize , s t ructure s ize and therma l e f ficiency , locat ion o f  
res idence , e f f iciency o f  app l icances and l ight ing systems , and market 
s aturat ion of app l iances . For examp l e ,  as demons t r ated in Tab le  V I I - 7 , 
consumers l iving in rent a l  hous ing in 1 9 7 9  spent , on the average , on ly 
61 percent as much on e l ectricity as did thos e who own their homes . This 
c an be exp l ained in part by the fact that a much l arger proport ion o f  renta l  
hous ing than o f  owner-occupied hous ing cons ists  o f  mu l t i - fam i l y  dwe l l ings . 
I n  addition to minimizing ext erior wal l  s urfaces , mu l t i - fami ly  dwe l l ings 
have fewer occupants per unit , are genera l ly sma l l e r  than s ingl e  fam i l y  
homes , and the incomes o f  their occupant s are , on average , lower than those  
o f  homeowners . 
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TABLE V I I - 7  
AVERAGE ANNUAL HOMEOWNER AND RENTER ENERGY 

EXPENDI TURE S �I IN  1 9 7 3  AND 1 9 7 9  

A B C D E F 
Homeowner Renter 

Line Percent P ercent 
No . 1 9 7 3  1 9 7 9  Change 1 9 7 3  1 9 7 9  Change -

1 .  E l ect ricity $ 2 8 7  $ 34 7  +20 . 9  $ 15 6  $ 2 1 2  +35 . 8  

2 .  Tot a l  
Energy QI 6 8 1  5 8 9  - 1 3 . 5 3 2 7  4 2 2  +29 . 0  

�I I n  real  1 9 7 9  do l l ars for Wes t ern Region ( A l aska , Ar izona , C o l o r ado , 
C a l iforn i a ,  Hawai i ,  I daho , Montana , Nevada , New Mexico , Oregon , Utah , 
Wash ington and Wyoming) . 

QI Inc ludes natural  gas , e l ectricity , fue l o i l , kerosene , and l iquid 
petro l eum gas . 

Source : U . S .  Department o f  Labor , Bureau o f  Labor S t a t i s t ics , Consumer 
Expend iture Survey , 1 9 7 8 ; and U . S .  Department o f  Energy , Energy I n format ion 
Administ rat ion , Res ident i a l  Energy Consumpt ion Survey , Part I I : Regiona l  
Data , 1 9 8 1 .  

As shown in Tab le  VI I - 8 ,  res ident i a l  energy consumpt ion a l s o  
varies with fam i ly s ize . In  1 9 7 9 , four-person fami l ies spent an average o f  
4 1  percent more o n  their e lect ricity b i l l s  and 2 7  percent more on tot a l  
energy costs than two -person fami l ies . I n  the socioeconomic ana lyses 
per formed for its 1 9 7 9  Who le s a l e  Rate Increas e , B PA s t a f f  conc luded that 
energy expenditures begin to decl ine a fter the fam i l y  s ize exceeds five . A 
decreas e in the growth of  energy use  assoc iated with an increas e in f am i ly 
s ize beyond five may be the res u l t  of  strain on fami ly income created by 
increased fam i l y  s ize comb ined with economies - o f - s c a l e  in energy use wh ich 
may be achieved in l arger fami l ies . 
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L ine 
No . 

l .  
2 .  
3 .  
4 .  

5 .  

Fam i ly 
S ize 

One 
Two 
Four 
F ive and more 

Average 

TABLE V I I - 8 
AVERAGE A��UAL E\ERGY 

EXPEND ITURES BY FA� I LY S I ZE , 
1 9 7 9  'il 

E lectric ity 
1 9 7 9  

$ 1 7 7  
2 9 2  
4 1 2  
44 1 

$ 330 

Tot a l  Energy �I 
1 9 7 9 

$ 344 
5 22 
6 6 3  
7 5 4  

$ 5 7 1  

'il I n  real 1 9 7 9  do l lars for Wes tern Reg ion (A laska , Ar izona , Co lorado , 
C a l i forn i a , Hawai i , I daho , Montana , Nevada , New Mexico , Oregon , 
Utah , Washington and Wyoming ) . 

�I I nc ludes natura l  gas , e l ect r i c ity , fue l o i l ,  keros ene , and l iquid 
petro l eum gas 

Source : U . S .  Department o f  Energy , Energy I n format ion Admini s trat ion , 
Res ident i a l  Energy Consumpt ion Survey ,  Part I I : Regiona l D at a ,  1 9 8 1 . 

E .  S tudy o f  A l t ernative Rate Des igns and Impacts 

I ncreas ed pub l ic concern over env ironment a l  protect ion , a need to 
cons erve natura l resources , and stead i l y  increas ing ut i l ity b i l ls aroused 
pub l ic interest  in rate des ign as a mechanism to a l ter e l ectricity 
consumpt ion patterns . The over a l l obj ect ives o f  rate des ign are : ( 1 )  to  
encourage ef fic ient use  of  resources , ( 2 )  to  recover cos t s  from consumers in  
an equ i t ab l e  m anner , and ( 3 )  to recover s u f f icient revenue to  meet financi a l  
ob l igat ions w ithout co l lecting exces s r evenues . A t  t imes there a r e  inherent 
con f l icts between these rate des ign obj ec t ives . For examp l e ,  a des ign 
intended to recover a specific  amount o f  revenue may do l itt l e  to encourage 
eff icient use of resources . The third obj ective , co l l ect ing s u f f icient but 
not excess ive revenues was d is cus s ed under the revenue a lt e rnat ives port ion 
of this s t atement ( s ee Chapter V ) . There fore , this s ect ion wi l l  focus on 
the compatib i l ity of a l t ernat ive who l es a l e  rate des ign concepts  w ith the 
goa l s  of  e f f ic iency and equity . Rea l izat ion o f thes e goa l s  wou ld  have 
bene f ic i a l  effects on both phys i c a l  and social  aspects of the environment . 

There i s  a gene r a l  l ack o f  s t a t i s t i c a l  evidence re l at ing to  the 
ab i l ity of who l e s a l e  e l ectricity rate des igns to  af fect the l ev e l  or the 
eff iciency o f  consumpt ion at the ret a i l  leve l .  To a l arge degree , this l ack 
of data is d irect l y  r e l ated to the d i f f icu lt ies associated with measur ing 
cons ervat ion s avings , and with s eparat ing the who les a l e  energy pr ice ef fect 
from the e f fect of  other factors inf luencing consumpt ion at a ret a i l  l eve l , 
( e . g . , inf l at ion ) . Regard l es s  o f  this statistical  d i fficu l t y ,  it wou l d  be 
inapprop r i ate  to as sume that who l e s a l e  pr ice does  not inf luence 
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consumpt ion . Furthermore , it wou l d  s eem that a p r imary marketp l ace funct ion 
of who l e s a l e  e l ectric rates is to s end p r ice s igna l s  that are as 
repres entat ive as pos s ib l e  of the va lue of the commodity consumed . The 
correct interpretat ion of the s e  s igna l s  wou ld  permit consumers  to make 
prudent inves tment and consumpt ion decis ions . Convers e ly ,  distorting the s e  
s igna l s  wi l l  resu lt  i n  inappropr iate decis ions . 

The cent r a l  prob lem is to des ign rates that prov ide p rice s igna l s  
which induce cos t - e f fect ive cons ervat ion , but which m inimize advers e impacts 
upon compet ing rate des ign obj ect ives . The potent i a l  ef fects o f  a number of  
a l t e rnat ive rate des igns on  both the  l eve l and patt ern o f  e l ectricity 
consumpt ion w i l l  be d i s cus s ed in the fo l low ing s ect ions . In  pract ice , one 
or  more rate des igns may be comb ined in a given r at e  s chedu l e . In  such 
ins t ances , d is aggregat ion of  the e f fects o f  individual  des ign 
characterist ics may be comp l icated . 

The Pub l ic Ut i l ity Regu l atory Po l icies Act o f  1 9 7 8  ( PURPA ) w as 
dev e l oped for the purpo s e  o f  encouraging ( 1 )  cons ervat ion o f  energy supp l ied 
by e l ectric ut i l it ies ; ( 2 )  opt imizat ion of the e f f ic iency of us e o f  
fac i l it ies and resources b y  e l ect r ic ut i l ities ; and ( 3 )  equitab l e  rates t o  
e l ectric  consumers . To work towards accomp l ishing the s e  obj ect ives , PURPA 
s et s  forth certain ratemaking s t andards ( s ect ion I I I ( d ) ( 1 - 6 ) ) for the 
cons iderat ion by State regu l atory authorit ies when reviewing reta i l  rates . 
The s e  Federal  s t andards inc lude ( 1 )  cos t o f  s ervice , ( 2 )  decl in ing b lock 
rates , ( 3 )  t ime - o f - day r ates , and ( 4 )  s eason a l  rates , and w i l l  be  cited , as 
approp r i ate , in the s ect ions which fo l low . The cost o f  s e rvice s t andard 
( s ect ion I I I  ( d )  ( 1 ) ) app l ies to a l l  rate des igns and s t ates that "Rat es 
charged by any e l ectric ut i l ity for p rovid ing s ervice to each c la s s  of 
e lect ric  consumers s ha l l  be des igned , to the maximum extent p r act icab l e ,  to 
r e f l ect the cos ts  of  p roviding e l ectric s e rvice to s uch c l as s . . . . " 
The s e  s ect ions addres s ( 1 )  f l at rates , ( 2 )  decl ining b lock r ates , 
( 3 )  t ime -different iated rates , ( 4 )  app l icat ion o f  the inverse  e l as t icity 
rul e ,  ( 5 ) constrained long run incrementa l  cost p r i c ing , and ( 6 )  t iered 
r ates . 9 

1 .  F l at Rates 

As presented in Chapter V ,  BPA rates (RF - 2 , I P - 2 , MP - 2 , 
CF - 2 , C E - 2 , NR - 2 , SP - l ,  S E - l ,  NF - 2 , RP -2 , FE - 2 , S I - 2 )  are  f l at rates , s ome 
of which are d i f ferent iated diurnal ly and s easona l ly .  

Under a f l at rat e ,  a const ant p r ice i s  charged for each unit 
o f  e lectr icity consumed . Although this need not be the cas e ,  f l at rates 
usua l ly are bas ed on historic average system cos t s . I f  BPA were to 
e s t ab l is h  a f l at rate s et at its  margin a l  cost , a cons iderab le amount of 
exce s s  revenues woul d  be produced . Approximat e ly one - third o f  the l arge 
p r ivate ut i l it ies and approximat e ly one-ha l f  of the pub l ic ut i l it ies in the 
Northwes t  have average cos t  b a s ed f l at rates for their res ident i a l  cus t omers . 

i f  s et to 
p rob l ems . 

F l at rates are easy to underst and and adminis ter  and , 
recover the revenue requirement , caus e no revenue s t ab i l ity 

However , when bas ed on historic  average system cos t , and as suming 
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that margin a l  cos t s  d i f fer from historic  average cos t , f l at rates give 
d is torted s igna l s  to  consumers as to the future cost of e l ect r icity becaus e 
they do not r e f l ect the true cos t  of new resources . Cons equent ly , consumers 
are not encour aged to  make e f f ic ient consumpt ion cho ices becau s e  future 
resource cos t s  are masked by averaging the cos t of o lder low - cost  resources 
with new high - cos t resources (Watson , 1 9 8 1 ,  p .  3 3 ) . The s e  ine f f i cient 
consumpt ion decis ions could  encourage cons truct ion of otherw i s e  unneces s ary 
generat ion cap ac ity w ith the res u l t ing negat ive phys ica l env ironmen t a l  
e f fects assoc i ated w i th fac i l ity cons t ruct ion and operat ion . There a l s o  
cou l d  be long run negat ive socioeconom ic ef fects as a res u l t  o f  t h e  poor 
consumpt ion decis ions brought about by d i s torted p r ice s igna l s . 

2 .  Dec l ining B lock Rates 

BPA has never had dec l ining b l o ck rates , as its rates are 
bas ed on cos t -o f - s ervice . Under  decl ining b lock rate des igns , success ive 
b locks of e l ectricity  are pr iced at progres s ive ly lower per unit price s . 
Tradit ion a l ly , dec l ining b lock rates have repres ented an attempt to r e f l ect 
the decreas ing cos t s  per unit o f  product ion wh ich , when e lectr ic ut i l i t ies 
were in their init i a l  s t ages of growth and deve lopment , o ften resulted from 
econom ies of s ca l e  and t e chno logical  improvements .  Cons equent ly , decl in ing 
b lock rates s igna l ed cus tomers to us e increas ing amounts of e lect r icity 
becaus e the per  un it  cos t o f  prov iding those  addit ion a l  amounts was 
dec l ining . Approximate ly one -th ird of the pub l ic ut i l ity systems in the 
region have dec l in ing b lock res ident i a l  rates . 

The cost  condit ions that at one t ime j us t i fied decl ining 
b lock rates no longer exist . The PURPA s t andard on dec l ining b lock rates 
( Sect ion I I I ( d ) ( 2 ) ) s t at es that "The energy component or  a rat e ,  or the 
amount att r ibutab l e  to  the energy component in a rat e ,  charged by any 
e lectric  ut i l ity for providing e lect r ic s ervice dur ing any per iod to any 
c l ass  of e l ectric  consumers may not decrease as k i l owatthour consumpt ion by 
such c l as s  increas es  dur ing such period except to the extent that such 
ut i l ity demons t rates that the costs  to such ut i l ity o f  providing e lect ric  
s ervice to  s uch c l as s , which costs  are attribut ab le  to such energy 
component , decreas e as s uch consumpt ion increas es during such per iod . " 
B PA ' s  system cos t s  are no longer decreas ing as consumpt ion increases , 
pr imar i ly becaus e the potent i a l  for develop ing add i t iona l low - co s t  hydro 
resources has l arge ly  been exhaust ed . Incrementa l  addit ions to  generat ing 
cap ab i l ity  now mus t  come from high -cost therma l p l ants . Faced with adding 
expens ive therma l generat ion to meet load growth ,  the dec l ining b lock rate 
has become an ine f f ic i ent des ign becaus e it inappropriate ly encourages 
consumers to increas e their consumpt ion (Watson , 1 9 8 1 ,  p .  3 2 ) . S ince 
increased consumpt ion would require the addit ion o f  high - co s t  resource s , 
dec l ining b lock r at e s  would be expected to generate u l t imat e ly h igher r ates 
for e l ectric ity . Furthermore , negat ive phys ica l impacts , ass ociated w ith 
fac i l ity cons t ruct ion and operat ion , wou l d  occur . 

3 .  Time - D i f ferent iated Rates 

As pres ented in Chapter V ,  BPA has t ime - d i fferent iated its 
maj or  rates ( PF - 2 , I P - 2 , MP - 2 , NR - 2 , NF - 2 ,  RP - 2 , and S I - 2 ) . Rates can vary 
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by s easons and t ime o f  day . Gener a l l y ,  the purpos e  o f  t ime - d i f ferent iat ing 
rates is to ref l ect s easonal or diurna l d i f ferent iat ions in the cost o f  
provid ing power dur ing ident i f ied t ime per iods . Typ ica l ly ,  t h e  cost o f  
provid ing power s evices is h igher  dur ing peak than during o f fpeak per iods . 
Dur ing o f f  peak per iods ut i l ities  may shut down their l east  e f f ic ient or  
mos t cos t ly p l ants wh ich are needed on ly to meet peak  loads . 
Time - d i f ferent iated rates r e f l ect thes e var iat ions in the cost o f  generat ing 
e l ectr icity . The PURPA s t andard for t im e - o f -day rates ( S ect ion I I I ( d ) ( 3 ) ) 
states  that "The rates charged by any e l ectric  ut i l ity for prov iding 
e l ectric  s ervice to each c l ass  o f  e l ectric  consumers  sha l l  be on a 
t ime-of -day bas is wh ich r e f l ects the cos ts  o f  providing e l ectric  s ervice t o  
such c l ass  o f  e l ectric  consumers a t  d i f ferent t imes of  t h e  day un l e s s  s uch 
rates are not cos t - ef fect ive w i th respect to s uch c l as s . " The PURPA 
s t andard for s easonal rates ( S ect ion I I I ( d ) ( 4 ) ) s tates that " The rates 
charged by an e l ect ric  ut i l ity for providing e l ectric  s ervice to each c l as s 
of  e l ectric  consumers sha l l  be on a s easonal bas is  which ref l ects  the cos t s  
o f  p roviding s ervice t o  s uch c l as s o f  consumers a t  d i f ferent s easons o f  the 
year to the extent that s uch cos ts  vary s easona l ly for s uch ut i l ity . " 

Time - d i f f erent iat ing the rates provides cus tomers  with a 
price  s igna l wh ich appropr iate ly  conveys informat ion concerning cos t s  
incurred r e l a t ive to t h e  t imes a t  wh ich consumpt ion o f  e l ectricity occurs . 
In  the Northwest , the output o f  the region ' s hydro system peaks in the 
spr ing and ear ly  summer due to runo f f  o f  mel ted snow , whereas the demand for 
e l ectr icity peaks dur ing the winter heat ing s eas ons , neces s it at ing 
addit ion a l  generat ion or purchas es of power . The da i l y  peak demand for 
e l ectr icity on B PA ' s s ys t em occurs between 7 a . m .  and 10 p . m . , Monday 
through S aturday . The us e of t ime - d i f ferent i at ed ret a i l  r ates by p r ivate 
and pub l ic ut i l it ies varies  throughout the region . 

Time - d i f ferent iated rates are b e l i eved to have a potent ial  
for  encouraging reduct ion in the  u s e  o f  e l ectr icity dur ing peak t imes . 
(E conomic Regu l atory Comm is s ion , 1 9 7 7 ,  p .  2 )  This  r ate  is cons idered 
equitab l e  in that o f fp eak cus tomers do not subs idize peak cus tomers . A l s o  
the charging of  h igher rates i s  matched w ith periods of  higher cost for the 
ut i l ity . There is  a det ai l ed ana lys is of  t ime - d i f ferent iated r ates  in the 
1 9 7 9  Who l e s a l e  Rate I ncreas e E I S  ( V I -9  through VI - 29 ) . 

The capacity component o f  e lectricity is  the pr ime 
bene factor of  t ime d i f ferent iat ion of rates ( C a l i fornia Energy Resources 
Conservat ion and Deve lopment Commis s ion , 1 9 7 7 , Appendix B ) . 
Time - d i f ferent iat ed rates , however , s eem to have l it t l e  ef fect on the demand 
for energy ( Uh l er , 1 9 7 7 ,  p .  9 1 ) . Therefore ,  t ime - o f -day di fferent iat ion is  
l e s s  ef fect ive in  a system where costs  are prima r i ly increas ing becau s e  of  
the  need  for  expens ive therm a l l y  generated energy rather than a need  for  
addit ional peaking capacity which can  be met  by  low - cost  hydro e l ectric  
fac i l ities . I n  the  Northwes t ,  rates  which wou l d  encourage over a l l reduct ion 
in consumpt ion wou ld be more ben e f i c i a l  than r at es which a lter the pattern 
of  consumpt ion w ithout neces s ar i l y  reduc ing it . 

A l though t ime-different i ated rates  could  l e s s en the need for 
con s t ruct ion o f  addit ional  peak ing capac ity , they wou ld not be expected to 
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r e l i eve the need for add it ional sys tem energy capab i l ity . Therefore , 
a lthough there m ight be some posit ive phys ica l env ironmenta l  e f fect s 
�s soc iated with the l e s s ened need for cons truct ion and operat ion o f  peak ing 
fac i l it ies , this  des ign wou ld not prec lude ma j o r  negat ive impacts as sociated 
with the cons t ruct ion of  addit iona l base load gene rat ion fac i l it ies . 

To the extent that t ime - d i f ferent iated rates m i ght smooth 
B PA ' s  load shape , r iver f low wou ld  be l e s s  var iab le .  A reduct ion in 
f l uctuat ions in the use  of  water at generat ion s ites may bene fit  fish  and 
w i l d l i fe and enhance recreat ional  us e .  

4 .  App l i cat ion of  the Inverse  E last icity Ru le  to Rates 

As d i s cu s s ed in Chapter V ,  a rate based on the inverse  
e l as t icity  ru le  was  cons idered as an  a lternat ive to the PF - 2  des ign but 
rej ected p r imar i ly becaus e of the abs ence of re l iab l e  e last i c ity est imates . 
Under the inverse  e la s t i c ity approach , cus tomers mos t l ikely  to change the ir  
l eve l o f  consumpt ion in respons e to an  inc reas e in the price o f  e l ectricity 
( thos e  whose consumpt ion is mos t e l as t i c )  wou ld  be charged rates c loser  to 
increment a l  cos t  than those  customers who are less respons ive to  pr ice . The 
proport ion by which rates depart from increment a l  cos t  wou ld  be invers e ly 
r e l ated to the cus tomer ' s  ab i l ity to respond to price  changes . Factors 
det erm ining cus tomer respons ivenes s inc lude the ab i l ity to change use 
patt erns , make cap it a l  improvement s to enhance e f f i c i ency , change the 
equ ipment mix so  as to reduce consumpt ion , and switch to other fue l  sources . 

Theoret ica l ly ,  this des ign approach wou ld promote 
cons ervat ion and increas ed e f f i ciency in the us e o f  fac i l it ies and resources 
by focus ing appropriate  pr ice s igna ls  on those  cus tomers who are mos t  l ike ly 
to  respond . However , controversy arises over the va l idity o f  est imates o f  
customers ' short run respons iveness  to changes in price . Furthermore , i t  is 
l ike ly that cons iderab le  variat ions in cus tomer respons ivenes s to p r ice 
occur within c l as s es as we l l  as between c l as s es . The variat ions r e f l ect 
d i f ferences between the factors that det ermine the ab i l ity and des ire to 
respond to p r ice changes . For examp l e , the avai lab i l ity of subst itute fue l s  
varies widely throughout the region . A l s o , an individua l ' s  ab i l ity t o  
respond to  pr ice i s  influenced b y  income , age , and l ev e l  o f  educat ion (Kahn , 
1 9 7 0 , pp . 1 8 7 - 1 88 ) . These  regiona l and ind ividu a l  variat ions cou ld result  
in cons iderab l e  inequity if  a s ingle  rate des ign based on part icu l ar p rice 
respons e assumpt ions were app l ied to the ent ire region ( B PA ,  1 9 8 1 e ,  p .  1 05 ) . 

Economic theory postu l ates that , in the long run , a l l  
c l as s es o f  cus tomers are respons ive t o  p r ice (W i lson , 1 9 7 7 , pp . 34-49 ) and , 
ther efore , s hou ld  pay approximate l y  equal  percentages o f  the r e l evant 
margina l cos t s . This long run perspect ive of price  respons ivenes s negates 
the rat iona l e  for app lying the inverse e l as t icity ru l e  to e l ectricity rates . 

To the extent that app l i cat ion of  the inver s e  e la s t icity 
ru l e  to  rates encourages effic ient consumpt ion , p l ans to deve l op addit ional  
generat ion cap ab i l ity may be cance led or pos tponed , res u l t ing in  pos it ive 
phys ical  environmenta l  e ffect s . However , in the short run the rest ructured 
r ates  wou l d  increas e the price  for certain cus tomers w ithin c l as s es unab l e  
to  respond a s  the who le  c l ass , and therefore cou ld  have potent i a l ly 
d i s c r iminatory negat ive soc ioeconomic e f fects . 
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5 .  Modi f ied Long Run Inc remen t a l  Cos t  Pric ing 

As des cr ibed in the int roduct ion to this chapt er , and in 
Chapter  V ,  rates bas ed on long run inc rement a l  cos t pricing wou l d  be s et 
equ a l  to  the long run cost o f  adding gene rat ion f ac i l it ies to meet load 
growth . Theoret i c a l ly , this pricing technique woul d  achieve the opt imum 
d i s t r ibut ion of resources over the long term . However , an abrupt move in 
the region from average cost pricing to LRI C  pricing for e l ectricity cou l d  
create w idespread and , i n  many cas es , s evere s hort t erm social  and economic 
d i s rup t ion . I t  a l s o  wou ld  resu l t  in co l l ect ion o f  revenues in exces s o f  
B PA ' s  requirements . 

To mit igate thes e prob lems , the LR I C  pric ing concept cou l d  
b e  mod i f ied i n  order to l imit  revenue co l lect ion to B PA ' s revenue 
requirement . Such a rat e wou ld  cons ist o f  capacity and energy cost 
components in proport ion to  the long run incrementa l cos t of each but at 
cons t r a ined l ev e l s  that woul d  not co l lect exce s s  revenues . This  rate des ign 
wou l d  s igna l consumers as to the r e l at ive va lue of  consuming each component 
of e lectrica l s ervice , thereby encouraging more e ff i c ient consumpt ion and 
inves tment dec is ions . 

Cons trained LR I C  pricing cou ld be expected to  promote 
cons ervat ion and increas ed e f f ic iency without creat ing e ither the widespread 
advers e s hort run soc ioeconom ic e f fects o f  a sudden change in rate l ev e l  or  
the prob l em of  exces s revenue co l l ect ion . However , this rate des ign woul d  
not communicate a comp l ete price s igna l t o  users  concerning the incremen t a l  
cos ts o f  capacity and energy , and wou ld  result , in B PA ' s  cas e ,  i n  a 
s igni fi c ant s h i ft in the revenue burden from capacity to energy . This cou l d  
increase the potent i a l  for revenue ins t ab i l ity a s  t h e  result  o f  many 
unpredictab l e  factors ( e . g . , weather ) a f fect ing demand for energy . 

The encouragement o f  e f f i c ient consumpt ion wou l d  resu l t  in 
the canc e l l at ion or  pos tponement of  otherw i s e  needed addit iona l generat ion 
faci l it ies . The potent i a l ly pos it ive long run env ironmenta l  e ffects wou l d  
b e  both phys i c i a l  and economic . 

6 .  Tiered or Inverted Rates 

This des ign was cons idered as an a l t ernat ive to the propos ed 
PF - 2  rate as d i s cus s e d  in Chapter V .  As with dec l in ing b lock rates , under 
t iered r ates s eparate rates are charged for two or  more b locks o f  
e l ectricity . However , with t iered rates , the r at es increas e w ith each 
succe s s ive b lock consumed and cons equent ly are des igned to have the oppo s i t e  
effect o f  dec l ining b lock rates o n  e l ect ric  consumpt ion . Tiered rates 
ref l ect  condi t ions o f  increas ing cost  per unit of p roduct ion and s igna l  the 
consumer as to  this  cost  r e l at ionsh ip . Approximate l y  two - th irds o f  the 
l arge pr ivate ut i l it i es and one - t enth o f  the pub l ic ut i l it ies  in the region 
have t iered ret a i l  res ident i a l  rates . 

With t iered rates there are a number o f  ways the amount o f  
the init i a l  o r  base  b lock o f  consumpt ion can b e  d e f ined . For examp l e ,  the 
base cou l d  be d e fined as consumpt ion during a g iven year ; consumpt ion equ a l  
to t h e  generat ion from part icu l ar resources ; consumpt ion sufficient to  meet 
a speci f ic s et of needs ; or  consumpt ion b a s ed on a comb inat ion of the s e  
factors . 
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A d i s t inct ion shoul d  be made between an appropr i ate  des ign 
for who le s a l e  t iered r at es and " l i fe l ine" rates . Typ i c al ly l i f e l ine rates 
are app l ied to low income , e lder ly , or handicapped res ident i a l  consumers , 
and the init i a l  b lock o f  consumpt ion is  f ixed at an amount j udged s u f f i c i ent 
to meet e s s ent i a l  needs . Li f e l ine rates d i ffer  from potent ia l who les a l e  
t iered des igns i n  that the primary des ign obj ect ive o f  mos t  l i f e l ine 
propo s a l s  is income redis t r ibution , and not economic  e ffic iency ( P es e au , 
1 9 8 1 ) . 

Tiered rates are bas ed on the premise that consumers respond 
not only  to their ent ire b i l l , but a ls o  to their margin a l  r at e  for 
e lectricity . This prem i s e  was supported by a regiona l s tudy which found 
that e lect r ic a l  energy demand was cons iderab ly  more respons ive to marginal 
price than to average price  (Mathematical  S c i ences Northwes t , 1 9 7 6 ) . To the 
extent that this premise is v a l id , t iered rates shou l d  p romote e f f icient use 
of resources by more e f fectively  s igna l ing consumers  as to the cost o f  new 
generat ion . The ef fect ivenes s o f  this s igna l  is  very dependent on the 
des ign spe c i f i cat ion of the b lock components of the r ate . For examp l e ,  if a 
cons umer t s  tot a l  consumpt ion is be low the top t ier , and i f  the b as e  t ier  
p r ice is lower than the  r ate  which wou ld  be emp loyed in the abs ence o f  
t iering ,  the e f fect cou l d  b e  a n  increas e i n  consumpt ion b y  that cons umer . 
Furthermore , becaus e o f  the t ime lag between the s igna l  provided under  a 
who l e s a l e  t iered rate and the u l t imate consumer t s decis ion to u s e  or 
cons erve e lectric ity , it may be d i f f icul t  to  des ign an appropr iate who le s a l e  
r at e  that wou l d  e l icit  the des ired respons e from the retai l consumer . Th is 
is of concern part icu lar ly  becaus e there is no assurance that the obj ect ive 
of the who le s a l e  t iered rate des ign w i l l  be r e f l ected in the retai l rate 
des ign . In addit ion , t iered rates wou ld  be comp lex to  adminis t er and , 
depending upon the des ign characte r i s t ics , may be p erceived by consumers as 
inequitab l e  ( E PA , 1 9 7 9 b ) . 

To the extent that the t iered rate des ign encourages 
e f ficient consumpt ion , cons truct ion and operat ion of addition a l  gener at ion 
fac i l it ies may be cance led or postponed resul t ing in pos it ive phys i c a l  
environmenta l  e f fects . Depending o n  the particu l ar r a t e  des ign , negative 
s o c ioeconomic  e f fects may occur in the short run as sub s t ant ia l ly increas ed 
e l ectr icity charges are as s e s s ed to high us e consumers . 

F .  M it igat ing Measures 

1 .  Introduct ion 

As p r evious ly noted , the no - act ion , propos ed , and LRI C  
a l ternat ives for both 1 9 8 2  and the cumul a t ive per iod have v arying e f fects on 
the human environment . For examp l e , the no- act ion a l ternative cou l d  
necess itate the need f o r  add i t ional gener at ion resources , l e ading to  advers e 
e f fects on the phys ica l environment . The LRI C  a l tern at ive wou l d  caus e r apid  
increases in the p rice o f  e lectricity l eading to  adverse  e f fects  on the  
soc ioeconomic  environment , but woul d  reduce the demand for e lectricity , 
thereby decreas ing the need for new generat ion and the associated phys ical  
environmenta l  e ffects . 
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Mit igat ing measures , as d i s cus s ed here , are act ions which 
reduce the s ever ity o f  the adverse  e f fects o f  increases in B PA ' s rates . 
This s ect ion ident i f ies and d i s cusses  pos s ib l e  measures which cou ld be 
app l ied by var ious ent it ies to mit igate the potent i a l  impact s of B PA ' s 
proposed rates . Thes e  measures inc lude exist ing and propos ed conservat ion 
programs o f fered by B PA des igned to  ass ist  res ident i a l , commer c ia l ,  and 
indus t r i a l  consumers . 

2 .  Energy E ff iciency Programs 

B PA of fered in FY 1 9 8 1 and FY 1 9 8 2 , and is p l anning to offer  
for fund ing approva l  in  FY  1 9 8 3 , regionw ide  and subregiona l energy 
cons ervat ion p rograms t argeted at pr imary cus tomer groups . In  addit ion , B PA 
is  p l anning to o f fer cons ervat ion programs aimed at s t ate  and local  
government and other  nonpro fit  consumers in  the  Northwest . Space  and water 
heat ing are the predominant end-uses af fected by these programs . As a 
who l e ,  cons ervat ion programs current ly  o f fered by B PA and p ropos ed for 
FY 1 9 8 3  cons t itute maj or approaches that can s erve to  mit igat e the burden of 
increas ing e l ect ricity prices . The app l icab le  programs are l is t ed below 
according to consumer group and the f i s c a l  year in which they are p l anned 
for imp l ement at ion . Each is then briefly  des cr ibed . 

Res ident ial  Consumers 

Commerc i a l / I ndus t r i a l  
Consumers 

P rogram Tit l e  

o Weatherizat ion 
o Water Heat er Wrap 
o Shower F low Res trictor 
o S o l ar / Heat Pump Water Heate r  

o Light ing and Water Heat ing 
o Light ing 
o Energy Aud it 
o Techno logy Trans fer/Educat ion 

3 .  P rograms for Res ident ial  Consumers 

F i s c a l  Year 

1 9 8 2  
1 9 8 1 
1 9 8 1  
1 9 8 3  

1 9 8 2  
1 9 8 1 - 1 9 8 2  

1 9 8 2  
1 9 8 2  

a .  Res ident i a l  Weather izat ion . Res ident i a l  
weather izat ion can b e  one o f  t h e  most ef fective , l east cos t  and genera l ly 
acceptab l e  means of  energy cons ervat ion current ly ava i l ab l e . B PA ' s 
res ident i a l  weatherizat ion program , together with a pos s ib l e  subprogram 
e l ement des igned to as s ist  low- income consumers ( d is cussed  b e l ow ) , cou ld  go 
far to o f fs et higher e lect r icity cos t s  associated with B PA ' s p ropos ed 
revenue a lternat ive . This is ev idenced by the number  of measures o f fered 
under the program : ce i l ing and att ic insu l at ion and vent i l at ion , f loor 
ins u l at ion , vapor barriers , unf inished wa l l  ins u l at ion , s torm doors and 
windows , weatherst r ipping , cau l king , duct insu l at ion , dehumd i f iers , c lock 
thermos t ats , and water and pipe insu l at ion . 

The res ident i a l  weather izat ion program is  o f fered to 
B PA ' s  pub lic  and private ut i l ity customers who may d e l iver weather izat ion 
measures to their consumers through either zero int erest loan or buy-back 
financing mechanisms . Under the former opt ion , no - interes t , deferred 
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rep ayment loans may be o f fered to  consumers bas ed on actua l  weatherizat ion 
retro f it cos t s  determined by compet it ive bidding ; cap i t a l  out l ays by 
ut i l it ies for weather izat ion retrofitt ing are not required . Under the 
buy -back opt ion , B PA wou l d  re imburse part ic ipat ing ut i l it ies for expected 
energy s avings res u l t ing from measures ins t a l l ed in res idences at a fixed 
rate per k i l owatthour . The res ident ial  weather izat ion p rogram is current ly  
t arget ed as a 1 0  year  ef fort and wi l l  be coordinated with  r e l ated programs 
in p l ace or proposed ( s ee b-e below ) . 

A l s o  under cons iderat ion by B PA is  a special  extens ion 
of the res ident i a l  weatherizat ion program to low - income hous eho lds . Whi le a 
specific propo s a l  for the low- income program is not yet f in a l ized , this 
pot ent i a l  program could  channel  money through ut i l ities , s t ates , or  
community act ion agencies on  a contractual bas is , who wou l d ,  in  turn , 
administer  home cons ervat ion measures . Conceivab ly  the BPA sponsored 
l ow - income program cou l d  o ffer re imbursement for a port ion of  the cost s  of 
community outreach and home audits  as we l l  as  the actual weather izat ion 
work . I f  adopted , the low- income weatherizat ion program coul d  become a 
continuous e lement o f  B PA ' s  long- term conservat ion progams . 

b .  Water Heater  Wrap 

This  program is  des igned to a f fect res identi a l  water 
heat ing by providing for the ins t a l l a t ion of supplementary ins u l at ion around 
e lectric water heaters . The Water Heater Wrap p rogram is  p l anned to run for 
three years and wi l l  be del ivered through participat ing ut i l it ies or  their 
agents . BPA w i l l  pay ut i l it ies for insulat ing indiv idual  e lectric water 
heaters in exi s t ing res idences at a fixed rate for each wrap ins t a l l ed and 
inspected according to B PA specificat ions . 

Because water heat ing represents approximate ly 
2 2  percent o f  the total  res ident i a l  e lectric load in the region , l arge 
increases in e lectricity pr ices can adverse ly a f fect thos e consumers  who 
r e ly on e l ectric  power for water heat ing needs . It is expected that 
ins u l at ing a s t andard e lectric water heater with an addit ional R- l l  
ins u l at ion w i l l  s ave about 435  k i lowatthours per  year or 1 0  percent o f  the 
average home ' s annu a l  e lectr ic water heat ing requirement s . 

c .  Shower F low Res t r ictor 

The Shower F low Res t r ictor program is  a one -year e f fort 
des igned to  reduce the consumpt ion o f  hot water used for s howers , thereby 
cons erv ing e lectr ic ity used for heat ing water . An ins t a l l ed shower f low 
rest r ictor can reduce e lectric energy consumpt ion by reduc ing by one -ha l f  
the amount o f  hot water used for showers . Imp l ementat ion may b e  through 
regiona l ut i l it ies  which purchase approved f low res tr ictors for d i s t r ibut ion 
to  res ident i a l  consumers . BPA w i l l  re imburse  part icip at ing ut i l it ies  at a 
f ixed rate for each rest r ictor d i s t r ibut ed . 
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d .  So l ar/Heat Pump Water Heater  

This  p rogram is des igned to obt ain greater e f f i c i ency 
in res ident i a l  e lect r i c  water heat ing and to disp lace e lect ric ity as an 
energy s ource for wat er  heating through the app l icat ion of commerci a l l y  
ava iab le  heat pump wat e r  heaters and so lar  water heaters . The So l a r /Heat 
Pump Wat er  Heater P rogram wou ld be avai lab le through B PA ' s ut i l ity  cus tomers 
to  s ing l e  and mu l t i - fam i ly hous eho lds that use e lect r ic water heat ing . 
Re imburs ement for cos ts  wou ld be through a buy -back mechan ism s im i l a r  to 
that emp loyed in BPA ' s res ident i a l  weate rizat ion p rogram ( s ee item a above ) . 

e .  F l ow Cont ro l 

The Res i dent i a l  F low Cont ro l program wi l l  further 
extend BPA ' s e f forts to encourage the e f f i c ient us e of  e l ect r ic a l ly heated 
water . This e f fort w i l l  be  achieved th rough the ins t a l lat ion by 
part icipat ing ut i l it ies of water faucet cont ro l devices and low - f low 
showerheads . 

The F low Cont ro l Program , together with p rev ious l y  
discussed  water heat ing cons e rvat ion measures , ref lect B PA ' s e f forts to  
p rovide a comprehens ive app roach to improving the  e f f ic iency o f  res ident i a l  
water heat ing and use . Expected reduct ions in the use of  e lect ical ly  heated 
water obtained through these  programs can he lp mit igate impacts caused by 
e s ca l at ing res ident i a l  e lect r ic energy costs . 

4 .  Programs for Commer c i a l / Indus t r i a l  Consumers 

Approximat e ly 20  percent of the e lectric energy s o l d  in the 
Paci fic  Northwest at the ret a i l  level  is cons umed by the commer c i a l  s ector . 
However , a number o f  obs tac les hinder the development o f  cos t - e f fective 
cons ervat ion programs for commer c i a l  us ers . For examp l e ,  most commer c i a l  
bui l d ings are l eas ed and , as a resu lt , cons ervat ion measures ins t a l led b y  
t h e  l es s ee typ i c a l ly must be compat ib le  with the t e r m  o f  t h e  leas e .  
Moreover , the cons ervat ion measures mus t have a payback per iod shorter than 
the rema ining t erm of  the l eas e . In  l ight o f  these and other const raint s , 
B PA ' s cons ervat ion e f fort for commerc i a l / indust r i a l  consumers is  current ly 
s omewhat l imited in s cope . Nonethe less , it does focus on cost  e f fect ive 
measures wh ich demons t r ate  the greatest potent i a l  for e l ectr i c  energy 
s av ings and , cons equent l y ,  provide a framework for future cons ervat ion 
p rograms for the commer c i a l / indus t r i a l  s ector . 

a .  Comme r c i a l  Light ing and Water Heat ing 

The pr imary obj ect ives of BPA ' s Commer c i a l  Light ing and 
Water Heat ing Cons ervat ion program are : ( 1 )  to reduce the quant ity o f  
e lectric  energy required f o r  l ight ing and water heat ing i n  commer c i a l  
e s t ab l ishments , and ( 2 )  to  provide informat ion o n  additional l ight ing and 
water heat ing measures which can be undertaken inexpens ive ly . The program 
wi l l  be imp l emented through p ar t ic ip at ing region a l  ut i l it i es , with B PA 
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re imburs ing the ut i l it ies for ins t a l l a t ion o f  BPA approved l ight ing and 
water heat ing measures . These measures may inc lude the fo l lowing : 

o shower f l ow res t r ictors ; 
o e lect ric  water heater wraps ; 
o rebates for ins t a l l a t ion of  energy saving l amps and 

e l igib l e  low - f low showerheads ; and 
o commer c i a l  cons ervat ion informat ion provided by BPA . 

b .  Commerc i a l  Light ing 

( 1 ) Light ing Convers ion 

The Commerc ial  Light ing Convers ion program ext ends 
BPA ! s current s treet and area l ight ing p rogram to the private s ector . The 
program des ign ca l ls for interior and exterior convers ion of mercury vapor , 
incandes cent and s e l ected f luores cent l amps to more e f f i c ient types such as 
h igh pressure sodium and met a l  h a l ide . Commercial  consumers would  ins t a l l 
e l igib l e  l ight ing systems and participat ing ut i l it ies woul d  provide for 
convers ion ver i f icat ion and repayment to the consumer . Reimburs ement to 
ut i l ities  by BPA for administrat ive costs  would  be based on a s et rate per 
retro fit , whi l e  the commercial  consumer woul d  be reimbursed one -ha l f  o f  the 
cost of the convers ion l amps and f ixtures up to a f ixed ce i l ing amount . 

( 2 )  S t reet and Area Light ing 

Mos t s t reet l ight ing is used to i l luminate 
arterial  and res ident i a l  street s . Many exi s t ing street and area l ight ing 
systems us e mercury vapor or less  e ff ic ient f ixtures such as incandes cent 
l amps . Through ut i l it ies , the BPA S treet and Area Light ing program i s  
des igned to encourage convers ion to more energy effic ient sys t ems ( e . g . , 
h igh pres sure sodium vapo r )  throughout the region . Potent ia l ly ,  the S treet 
and Area Light ing program coul d  reduce , by 3 7  percent , the amount of energy 
that otherwise  would  be used in the region for s treet l ight ing purposes . 
BPA would  pay ut i l it ies for both l abor and capita l costs  associated with 
f ixture convers ion . 

c .  Commercia l Energy Audit 

The Energy Audit program is t argeted for d e l ivery 
through region a l  ut i l it ies to their commercial  and indus t r i a l  consumers . 
BPA wi l l  reimburse part icipat ing ut i l ity customers for conduct ing three 
leve l s  o f  audits  to  ident i fy cons ervation costs  and s avings whi ch u l t imate ly 
reduce e lectricity consumpt ion . The three audit l eve ls  are : Leve l I ,  which 
wi l l  ident i fy low cost and no cost operat ion and maintenance conse rvat ion 
act ions ; Leve l I I , which w i l l  identi fy s imp l e  cap i t a l  intens ive cons ervation 
retro f it act ions ; and Leve l I I I , which w i l l ident i fy conservat ion measures 
for comp lex bui ld ings . 
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d .  Techno logy Trans fer/Educat ion 

Thi s  program is des igned to improve the e l ectrica l 
e f f iciency of  indust r i a l  p roces s es by : ( 1 )  providing indus t ri a l  firms with 
energy cons ervat ion informat ion , background , exper t i s e  and des ign guidel ines 
to incorporat e into the i r  p l ants ; and ( 2 )  provid ing f i e l d  exper ience in 
energy conservat ion techno logies for regiona l indus tries  and to  a s s i s t  in 
the development of  higher risk indu s t r i a l  conservat ion techno logies . These  
two obj ect ives w i l l be met  through energy conservat ion s eminars , or 
workshops , feas ibi l ity  s tudies and demons t rat ions directed toward the 
indu s t r i a l  s ector . S eminars , or workshops , wi l l  be financed by B PA .  F i s c a l  
year 1 9 8 2  s eminars and workshops w i l l  be  devoted to motor and motor d r ive 
e f f i c iency . S eminars and workshops in f i s c a l  year 1 9 8 3  w i l l  be devoted to 
a l t ernat e indu s t r i a l  techno logy . The feas ib i l ity studies or  demonst r at ions 
wi l l  focus on top ics of suggested indus t r i a l  cons ervat ion potent i a l , e . g . , 
d i s t r ict heat ing , a luminum reme l t , and refr igerat ion waste heat uti l izat ion . 

As ind icated e a r l ier , BPA is imp l ement ing , or i s  
p l ann ing to imp l ement , energy conservat ion programs f o r  other pr ivate and 
pub l ic ,  nonprofit  consumers in the Paci fic Northwest . Thes e p rograms 
inc lude the d e l ivery of techn ica l ass i s t ance to s tate and loca l governments 
to encourage the adopt ion of  cos t - e f fect ive energy conservat ion meas ures and 
appropr iate bu i ld ing codes and l and use ordinances , energy conservat ion 
audi t s  and ins t a l l at ion of cons ervat ion measures in inst itut ion a l  bu i ld ings 
( e . g . , s choo l s  and hospita l s ) , and e f f iciency improvement s for the 
transm i s s ion and d i s t r ibut ion systems of regiona l ut i l it ies . 

5 .  B i l l ing Credits  

Another measure that may mit igate the f inanc ial  impact of  
inc reas ed e l ect r i c ity rates  is BPA ' s bi l l ing credit  program . �!andat ed by 
the Regional Act , bi l l ing credits are payments  from BPA to e l igib le 
cus t omers for act ions t aken a fter  December 5 ,  1 9 8 0 , by tho s e  customers wh ich 
reduce the i r  power needs and thereby reduce BPA ' s ob l igat ion to acquire 
add it iona l generat ion resources . An e l igib l e  cus t omer is cons idered one 
that has s igned a power s a les cont ract with B PA pursuant �o prov is ions of  
the  Regiona l Act , and who has  requested a b i l l ing credit . Payment to the 
cus t omer may be in the form of e ither an o f fs et to the cus tomer ' s power b i l l  
o r  a cash payment i f  the amount o f  the credit exceeds the amount o f  the 
power b i l l .  

Act ions that reduce B PA ' s respons ibi l ity to acquire 
resources and which are e l igi b l e  for bi l l ing credits  inc lude the fol lowing : 

o cons ervat ion measures independent ly undert aken , i . e . , 
carried out independent ly of  act ions funded or of fered 
by BPA or  inc luded in the p l an of the Regional Counc i l , 
by cus tomers or po l it ical  subdivis ions served by 
customers that ( 1 )  reduce e l ect r ic power consumpt ion 
and , ( 2 )  occur as a result  of  an increase in the 
e f f iciency of  energy us e ,  product ion , or d i s t r ibut ion ; 
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resources cons tructed , comp l eted or acqu ired by a 
customer ,  or a po l it ical  subdivis ion s erved by the 
cus tomer , inc luding actual or p l anned load reduct ion 
res u l t ing from di rect app l icat ion of  a renewab l e  energy 
resource or from a cons ervat ion measure ; 

retai l rate s t ructures vo luntar i ly imp lemented by 
cus tomers which induce cons ervat ion or ins t a l l at ion of  
consumer -owned renewab le  resources . 

B i l l ing cred i t s  are es s ent ia l ly subst itutes for the 
acquis i t ion of resources by BPA through independent customer act iv it ies . To 
the extent that h igher costs , i . e . , higher rates by BPA as sociat ed w ith new 
generat ion resources , are reduced or  avo ided by par t i c ipat ion in the b i l l ing 
credit program , and to the extent that thes e lower cos ts are pas s ed through 
to the consumer by BPA cus tomers , consumers wi l l  be provided w i th a lev e l  o f  
compens at ion to he lp mit igate impacts o f  increases  in e lect r i c i ty rates . 

6 .  Income Support 

Government income support programs exi s t  which can as s is t  
res ident i a l  low- income and e lderly  poor consumers reduce the s ever i ty o f  
impact of  any BPA rate increas e .  One such program for e l ig ib le  app l i cants 
( at or below 1 25 percent of poverty level guide l ines ) is the Federa l  
Low - Income Energy As s is t ance Program ( LIEAP ) . L IEAP programs and p rograms 
for the aged are administ ered by s t ates in the reg ion in conj unction with 
Community Act ion and area s enior s e rvice agenc ies . There are typ i ca l ly two 
methods by which low - income hous eho lds rece ive support : ( 1 )  a one t ime 
annua l  cash payment made to the home energy supp l ier , e . g .  a ut i l ity on 
beha l f  of  the app l icant , or ( 2 )  a one t ime annua l  cash payment made d irect ly 
to the app l icant in tho s e  cases when the app l icant i s  a renter or indirect 
energy consumer , or when the home energy supp l ier does not part icipate in 
the p rogram . The s ize o f  LIEAP payments usua l ly depends on geographic 
locat ion , the type of  fue l used as the pr imary heat ing source , as we l l  as  
income . For examp l e , an Oregon non - farm fam i ly of  four with an income range 
of $ 5 , 000  - $ 7 , 5 00 , a pr imary heat source of e l ect r icity and res idence west  
o f  the Cas cades wou l d  rece ive a payment of  $ 130 in 1 9 8 2  (Oregon Department 
of Human Resources , 1 9 8 1 ) . E l igib le low- income hous eho lds are asked to have 
energy audits  of the i r  dwe l l ings and part i c ipate in ava i l ab l e  weather izat ion 
programs to encourage energy conservat ion . 

G .  Unavo idab le  Adver s e  Impacts 

The unavo idab le  advers e impacts resu l t ing from imp l ementat ion o f  
BPA ' s rate increases  wou l d  b e  p r imari ly soc ioeconomic i n  character . E f fects 
on low - income res ident i a l  consumers are o f  spec i a l  concern . An increas e in 
the p r ior ity f irm rate , under wh i ch BPA serves pub l ic ly owned ut i l it ies and 
the res iden t i a l  and s ma l l  farm load of  inves tor -owned ut i l it ies , wou l d  
neces s itate increas es in these ut i l it ies ' ret a i l  e l ect r i c ity  rates to  
consumers . To  the extent that BPA ' s increase i s  pas s ed on to the  consumer 
in higher ret a i l  rat e s  (which depend on each ut i l ity ' s cos t  and rate 
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s tructure ) ,  consumers in the region w i l l  pay mo re for e lectr ic ity . This 
increased cost o f  e l ect r ic ity wou ld  have the greates t e f fect on low - income 
consumers becaus e they genera l ly devote a greater proport ion of their  income 
to purchases  of e l ectric ity and have les s f lexib i l ity in thei r  income to 
adapt to increased costs  than is t rue for other consumers . 

The cumulat ive e f fects o f  past and p roj ected BPA rate increases 
from 1 9 7 9  to 1 9 85 wou ld  resu lt  in a who le s a l e  rate increas e o f  224  percent 
over the five year period . This wou ld  compound the socioeconomic impacts on 
low - income consumers and may expand , to a b roader  range of income l eve l s , 
the experience o f  s er ious e f fect . 

The propos ed 1 9 8 2  and cumu lat ive rate increases are not expected 
to have s e rious adverse impacts on i r r igated agr icu l ture , commerc i a l , or 
indus t r i a l  users becaus e e lectric ity cos ts  are genera l ly a smal l port ion o f  
tot a l  cos ts  and , i n  many ins tances , increas es can b e  pas s ed on through as 
h igher p r ices to the i r  cus tomers . This may not be t rue for margina l farms 
and commercial  f i rms or the highly energy intens ive indus t ries , a l l  of which 
may have d i f f i cu lty ach i eving the ene rgy e ffic iency leve l s  necess ary to  
remain compet it ive . The 1982  p ropos a l  is not expected to have s e r ious 
effects on thes e categor ies of  consumers . However ,  the e f fect of B PA rate 
inc reases over the cumu l at ive period may in iso lated cases p rove to be a 
contribut ing factor in the dis cont inuat ion o f  individua l commerc i a l , 
indus t r ia l ,  or  farm operations . 

H .  The Re l at ionship Between Short -Term Us es o f  the Envi ronment and 
Maintenance and Enhancement of Long-Term Productivity 

This s ect ion ident i fies the nature o f  the tradeo f f  between 
various s hor t -term us es of the environment assoc iated with increased 
e lectricity rates re lat ive to long - t e rm opt ions they may prec lude . As 
d i s cus s ed e l s ewhere  in t h is s tatement , the shor t - run e f fects of B PA ' s  
proposed and LRI C  rate a lternat ives would  be primari ly socioeconomic , 
res u l t ing in s igni ficant financ ial  impact on low - income res ident i a l  
consumers i n  particu l ar . The ful l  e f fects o f  B PA ' s  rate a l ternat ives wi l l  
l ikely  deve lop gradua l ly over a period o f  years as consumers  adj ust to 
higher prices . For examp le , the ant icipated increas e in BPA e lectricity 
cos t s  wou ld ,  over the next 2 0  years , enhance the cos t - e ffect ivenes s o f  
cons ervat ion and s t imul a t e  adopt ion o f  measures t o  improve the e f fic iency o f  
energy uses . I t  i s  expected that measures such as cap i t a l  intens ive home and 
bus iness  weathe r ization , rep l acement of ine f f i c ient energy consuming devices 
with more e f f ic ient ones , and changes in e lectr i c ity use hab it s  w i l l  great l y  
contr ibute to  the proj ected dec l ines in e lect r i c ity consumpt ion under the 
propos ed and LRI C  a lt ernat ives r e l a t ive to the no -act ion a l ternat ive ( s e e  
Chapter V ) . 

Concerns over the e ffects of  long - t e rm e lectric ity generat ion 
opt ions for the Northwes t  are focus ed p r imari ly on the phys ica l environment 
( e . g . , the rate of consumpt ion of nonrenewab l e  resources such as coa l , o i l , 
gas , and uranium ) . The dep letion o f  nonrenewab l e  resources woul d  be s lowed 
by energy cons ervat ion measures adopt ed by regiona l consumers in the face o f  
higher e l ectr icity costs . I t  is  est imat ed that the p ropo s ed rates woul d  
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avoid  a need which wou ld otherw i s e  exist  under the no - act ion a l t ernative for 
output equa l to three 500 megawatt coa l p l ants and one 1000 megawatt nuc l ear 
p l ant by the year 2 0 0 0 . Corresponding s av ings for the LRI C  a l t ernat ive 
wou l d  amount to e ight 5 00 megawatt coa l  p l ants and four 1 0 0 0  megawatt 
nuc l ear p l ants by the year 2 0 0 0  ( s ee Tab l e  V - 1 1 ) . 

By  avo iding the construct ion and operat ion o f  coa l or  nuc lear 
generat ion fac i l ities , long-t erm impacts on land us e ,  the creat ion of s o l id 
was t e , and water  qua l ity and air  qua l ity wou ld  be reduced . Addit iona l ly ,  
minimizing regiona l dependence on therma l p l ants wou ld  free s carce capit a l  
and manpower resources for other p roduct ive uses . To the ext ent that the 
e f fects of coa l  or  uran ium mining , proce s s ing , and power product ion cannot 
be avo ided , Federal l aw requires mit igat ion of some of the s e  impacts ( e . g . , 
regrading and revegetat ion o f  mined areas ) .  Other long-term e ffects 
assoc iated with coa l or  uranium minin g ,  such as des truct ion of underground 
water  aqu i fers  and contamination of ground water , wou ld  be very d i f ficu lt  to 
correct . Furthermore , the long-term opt ions for the requi red iso l at ion o f  
high leve l nuc l ear waste  from the environment f o r  ext remely  long per iods o f  
t ime remain incomp l e t e ly developed . Whi l e  the Federa l government i s  
current ly inve s t igat ing key nuc lear was te  management and d ispos a l  is sues , no 
permanent , high l ev e l  was te  repos itor ies have been s e lected to date . The 
mechanica l mal funct ion of nuc lear p l ants comb ined with pos s ib le human error 
a l s o  pos e  the potent i a l  for s erious environmenta l cons equences . As in the 
case of the 19 7 9  nuc lear p l ant acc ident at Three M i l e  I s l and , there is  the 
potent i a l  for the re leas e of  dangerous amount s  of radioact ive materia l into 
the env ironment and , in a worst case s ituat ion , long -term des t ruct ion o f  
l i fe and l i fe support sys tems . 

Other long - t e rm opt ions o f  the proposed and LRI C  rate 
a l t e rnat ives ent a i l  fue l switching from e lectric ity to  wood , natural  gas , 
and , to a l es s er degree , fue l o i l . To the extent that switching to fos s i l  
fue l s  occurs , f inite  res erves o f  these resources wou l d  b e  dep leted , and 
cou ld  produce associated environmental  degradat ion , especia l ly with regard 
to  loca l air qua l ity . 

F ina l ly ,  agricultural product ivity wou ld  be affected by the LRI C  
rate a lternative , especia l ly i n  the cas e o f  the cumu l at ive ana ly s is . 

I .  I rrevers ib l e  or I rretr ievab le  Commitments o f  Resources 

Th i s  s ect ion ident i f ies  natural  resources wh ich may be expended 
as a result  o f  increas ed e lect r icity rates as described herein . 
Acce l e rat ion in the dep l et ion o f  natur a l  gas wou ld  be the chie f  resource 
commitment resu l t ing from a l arge increas e in BPA ' s who l es a le rates . 

To the extent that increased e lect r icity prices  in the Northwes t  
s t imu l ate  greater  end u s e  o f  natur a l  gas , there wou ld  be a n  accompanying 
d i sturbance of other natural  resources . Addit ion a l  convent ion a l  onshore 
exp lorat ion and ext ract ion o f  o i l  or  natural  gas , for inst ance , can cause  
the  pot ent ial  for  fractur ing of  underground aqui fers , soil  eros ion , 
decreas ed s o i l  fert i l ity , and pos s ib l e  subs equent s t r eam s edimentat ion 
(DOE , 1 9 80 ) . Moreover , the mining , preparat ion , d i s t r ibut ion and dispos a l  

1 6 3  



act ivities  as soc iated with the product ion o f  synthet ic fue l sub s t itutes for 
natur a l  gas can caus e air  qua l ity and sur face water deterio rat ion and 
cont amination o f  underground water supp l ies with s a l ine mine water in 
addit ion to other natural  and human resource concerns (DOE , 1 9 8 0 ) . I n  
addit ion , t h e  increas ed consumpt ion o f  natura l gas resources f o r  energy u s e s  
which cou ld  be m e t  b y  e l ectric ity cou ld reduce the ava i l ab i l ity o f  these  
resources for consumer u s e s  where no  feas ib le  a lternat ives to natur a l  gas 
exis t . 

FOOT�OTES 
11 Percentage comput ed from Pub l ic Agency Dat a Bas e ,  1 9 8 2 , Bonnevi l le 

Power Administrat ion , Port l and , Oregon . 
�I Tab les and exp l anatory informat ion der ived from U . S .  Department o f  

Energy , 1 9 8 0 . 
11 Thes e resu lts  have been corroborated in an ana lys i s  done by Char les  

River As sociates , 1 9 7 8 , p .  9 6 . 
�I For addit ion a l  d i s cus s ion o f  a l t ernat ive rate des igns s ee : BPA , 

1 9 7 9 a ,  1 9 7 9b , 1 9 8 1b , 1 9 8 1 c , 1 9 8 1d ,  1 9 8 1 f ,  and 1 9 8 1g ;  E conomic 
Regu l atory Admini s t rat ion , 1 9 7 7 ;  ICF Inc . , 1 9 8 1 ;  Miedema , 1 9 8 0 ; 
Watson , 1 9 8 1 ;  and White , 19 7 9 . 
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VI I I . Consu l tat ion and Coordinat ion 

A .  Descript ion of the S coping E f fo rt 

The s cop ing proces s for the 1 9 8 2  who l e s a l e  rate increas e draft  
environmental  impact s tatement ( E I S )  was  des igned to a l low the pub l ic to  
become invo lved in d e f in ing s igni f icant a l ternat ives , i s sues , and potent i a l  
impacts that wou ld  be eva luated i n  the draft E I S . On November 1 5 , 1 9 8 1 , B PA 
pub l i shed a Not ice o f  Intent to Prepare an Envi ronmenta l  I mpact S t atement 
and Announcement of  S cop ing Meet ings in the Feder a l  Register  
(46  FR 5 4 9 80 ) . The not ice s o l i c ited part icipat ion in f ive s cop ing meet ings 
held  throughout the Pac i f ic Northwes t  and invited wr itten and oral  comments 
on the s cope of  envi ronmental  i s s ues to b e  con s i dered in the E I S . 
Approximately 2 , 00 0  cop ies o f  this  not ice and a l etter from the 
Admin i s t rator , asking for both pub l ic part icipat ion in the s cop ing meet ings 
and written comments ,  were ma i l ed to interested individua l s , pub l ic interest  
groups , B PA cus tomers , and Federa l ,  S t at e ,  and loca l agenc ies . In  add i t ion , 
the meet ings were advert ised in genera l c ircu lat ion newspapers in each 
loca l ity . 

Pr ior to the meet ings , BPA s t a f f  t e l ephoned approximate ly 
35  individuals  and organizat ions wh ich had either part i c ipat ed in BPA ' s 1 9 8 1  
rate f i l ing o r  which repres ent part icu lar  groups o r  governmenta l agencies  
w i th an interest in the rate f i l ing . The s e  contact s were to s o l ic it 
comments for us e in comp i l ing p r e l iminary sugge s t ions about the s cope o f  the 
E I S  for us e at the s cop ing meet ings . 

S cop ing meet ings were held  in S eatt l e ,  Washington , on 
November 23 , 1 9 8 1 ;  Port land , Oregon , on November 24 , 1 9 8 1 ;  B o is e ,  I d aho , on 
November 30 , 1 9 8 1 ; M i s s ou l a ,  Montana , on December 1 ,  1 9 8 1 ;  and R i chland , 
Washington , on December 2 ,  1 9 8 1 . At each o f  the meet ings , BPA made a b r i e f  
pres entat ion about environmenta l  cons iderat ions and the r a t e  process and 
d i s t r ibuted a rate deve lopment s chedu l e , sugges ted out l ine for the draft  
E I S , and s ummary of  environmental  is sues and a l t ernat ives that  had b een 
ident i f ied up to that t ime . Meet ing par t ic ipants were given the opportunity 
to ask c lar i fy ing quest ions and o f fer comments and sugges t ions . Twenty - two 
peop l e  t es t i f ied at the meet ings . 

B .  Summary o f  Comments on the Scope of the E I S  

B PA d i d  not receive extens ive respons e t o  i t s  request  for comment 
on the s cope of the E I S . In addit ion to the twenty -two peop l e  who t e s t i f ied 
at the f ive s coping meet ings , nine written letters  were received , and l es s  
than ha l f  of  the persons contacted by t e l ephone pr ior t o  the s cop ing 
meet ings offered spec i f ic comments .  Not a l l  comments addre s s ed the s cope of 
the E I S . Some comments were e s s ent ia l ly c lar i fying quest ions and others 
were suggest ions about BPA po l icy and rate des ign . 

A l arge number of comments received focused on rate des ign and 
revenue l ev e l  a l ternat ives . T iered rates and rates based on "phas ed in" 
long run incrementa l  cos t s  were two rate des ign a l ternat ives of part icu l ar 
interest  to commentators . Some commenters  que s t ioned whether the E I S  s hou l d  
examine alternat ives that are beyond B PA ' s l egis l at ed author ity . Comments 
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were a l s o  focus ed on var ious is sues re lated to Wash ington Pub l ic Power 
Supp ly System ( Supp ly System )  cost s , inc luding treatment of  Nuc l ear Proj ects 
Nos . 1 ,  2 ,  and 3 cos t s  in determin ing BPA ' s  revenue requirement and the 
as s ignment of  shared cos t s  of  Supp ly  Syst em Nuc lear Proj ects Nos . 4 and 5 .  

Other comment s received concerned impacts that wou ld  result  from 
the p ropos ed rate increas e .  Commentators s tated that the E I S  s hou ld  inc lude 
a deta i l ed ana lys is of  the impacts of rate increas es on low - income consumers 
and pos s ib l e  mit igat ing measures . The e f fect o f  rate increas es on irr igated 
agr icu l ture was another i s sue that received s igni ficant attent ion . Var ious 
methods were p ropo s ed for l imit ing rate increa s e s  experienced by 
irr igators . Comments  a l s o  were made about the decis ion to evaluate 
cumu l a t ive impacts of  BPA rate increases in the E I S . 

Comments  and s ugge s t ions received were carefu l ly cons idered by 
BPA s t a f f  in develop ing this draft E I S . 

Tran s c r ipts  o f  the s coping meet ings , records o f  t e l ephone 
cont act s , and written comments  about the s cope of the E I S  are avai l ab l e  upon 
reques t from B PA s hou ld  more comp l ete  informat ion be des i red about the 
comments  received dur ing the s coping proces s . 
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I X .  LIST OF PREPARERS OF THE ENVIROmlENTAL UIPACT STATEMENT 

Proj ect Director 

Taves , John M .  
Chief , Reta i l  Rates and Environmenta l  S tudies Sect ion - Who les a l e  Rates  
B ranch 
Educat ional background : B . A .  - 1 9 6 8  - Psychology ; M . A .  - 1 9 7 1  - Soc i a l  

Psycho logy ; PhD - 1 9 7 5  - Socio logy 
Exper ience : Res earch and teaching ( 19 7 2 - 19 7 6 ) ; work on environmenta l  and 

rate des ign proj ects with BPA ( 1 9 7 6 -present ) . 

Managing Editor 

Zakaria , Sheryl Palmatier 
Pub l i c  Ut i l ity Spec i a l i s t  - Who le s a l e  Rates Branch 
Educat ional background : B . A .  - 1 9 64 - Economics ; M . S .  - 1 9 7 7  - Resource 

Experience : 

Major Authors 

Economics 
Social  worker ( 19 64 - 19 7 0 ) ;  Research As s ist ant for fisheries , 
recreat ion and resource p lanning ( 19 74 - 19 7 7 ) ; E conomist , 
Federa l Energy Regu latory Commis s ion ; ( 1 9 7 7 - 19 7 8 ) ; 
Economis t , Cons ervat ion and Renewab l e  Resources , Department 
of Energy ( 19 7 8 - 19 82 ) ; Economis t / Pub l ic Ut i l ity Specia l ist , 
Bonnevi l le Power Adminis t rat ion ( 19 8 1 -pres ent ) . 

B 1umhardt , Orvi l le J .  
Pub lic  Ut i l it ies Spec i a l ist  - Who l e s a l e  Rates Branch 
Educat ional background : B . S .  - 1 9 74 - Bus iness Economics ; M . S .  - 1 9 7 7  -

Agr i cu ltural Economics 
Experience : Four years experience inc luding market res earch , use o f  

econometric  models , forecas t ing , and us e of  data process ing ; 
marginal cos t s tudies and economet r i c  method with BPA 
( 19 8 1 -present ) . 

Dame , Donald B .  
Pub l ic Ut i l it ies Speci a l ist  - Who l es a l e  Rates Branch 
Educat ional  background : B . A .  - 1 9 7 5  - Economics ; M . S .  - 1 9 7 8  - Regu l atory 

Experience : 
Economics 

Environmenta l  assessment of  proj ects with Co lorado 
Interst at e  Gas Co . ( 1 9 79 ) ; Cons e rvat ion/Load Management 
Ana lys t , PGE ( 1 9 8 0 ) ; Environmenta l  as s es sment and current 
E I S  with BPA ( 19 8 1 -present ) . 

Drais , Gregory E .  
Fishery B io logist - Power Management 
Educat ional  background : B . S .  - 1 9 7 0  - Fishery S cience 
Experience : 10  years with U . S .  Fis h  and Wi l d l i fe S ervice ; 3 1 / 2  years as 

S enior F ishery B io logist with BPA . 
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F i l ip ,  Pat r icia  A .  
Writer/Ed it or - Who le s a l e  Rates B ranch 
Educat ional background : B . A .  - 19 7 1  - Eng l ish ; M . A .  - 1 9 7 2  - Journa l ism 
Experience : Work with BPA on env i ronment a l  and rate development 

document s ;  writ ing and edit ing with newspapers and pr ivat e 
indus try .  

Jones , Nancy E .  
Pub l i c  Ut i l it i es Spec ia l is t  - Who l e s a l e  Rates B ranch 
Educat ion a l  background : B . S .  - 1 9 7 7  - Bus iness  Admin i s t rat ion 
Exper ience : Member of BPA Admi . S ervices s t a f f  ( 1 9 8 0 - 1 9 8 1 ) ; member o f  
BPA ' s rate s t a f f  ( 1 9 8 1 - 1 9 8 2 ) . 

�ontgomery , Douglas  G .  
Pub l ic Ut i l it i es Specia l is t , Who l e s a l e  Rates B ranch 
Educat iona l background : B . A .  - 1 9 6 4  - Government ; �! . P . A .  - 1 9 6 6  - Pub l i c  

Administ rat ion/Urbans S tud ies ; Ph . D .  - 1 9 6 9  -
Soc i a l  S c i ence 

Exper i ence : Po l icy Ana lyst with E conomic Deve lopment 
Administ rat ion , Department of Commerce ( 1 9 6 9 - 7 0 ) ; 
Fu l l - t ime facu lty  member :  Corne l l  Un ivers ity 
( 1 9 6 8 -69 ) ;  Cas e Wes tern Reserve Univers ity ( 1 9 7 0 - 74 ) ; 
Lake Fores t Co l l ege ( 1 9 74 - 75 ) ; Port l and S tate 
Univers ity ( 1 9 75 - 82 ) . P r incipal  invest igator on 
Federa l ly funded geronto logica l and organizat iona l 
res earch s tud ies at Port l and State  Univers ity . 

Maiche l ,  Charles  V .  
Pub l ic Ut i l it ies Specia l is t , Who les a l e  Rates B r anch 
Educat iona l background : B . A .  - 19 7 6  - Ps ycho logy ; M . S .  - 1 9 8 1  - Pub l ic 

Administ rat ion 
Experience : Community organizat ion , budget and energy - resource p l anning 

exper ience with local governments  ( 1 9 7 6 - 1 9 7 7 ) ; analyst  with 
State  o f  Montana and with p r ivate consu l t ing f irm performing 
energy deve lopment and s o c io -economi c  as s es s ment s tudies 
( 1 9 7 7 - 1 9 7 9 ) ; BPA rates s ta f f  ( 1 9 8 1 -present ) . 

Techn ical  Support Staff  

Ho l l iday , B arbara J .  
S tat i s t ical  As s is t ant - Who l e s a l e  Rates B ranch 
Educat ional background : Associate Degree - 1 9 79 - Bus ines s Admini s trat ion 
Exper i ence : 3 years Revenue and S tat i s t ics ; 2 1 / 2  years Who les a l e  Rates 

Branch . 

Houchen , Loren J .  
I ndus t ry Economist  - Energy Mod e l ing and Ana lys is Sect ion 
E ducat ion a l  background : B . A .  - 1 9 7 7  - E conomics and French 
Experience : E lectricity p r i c ing and demand mod e l s  for Environmenta l  

as s es sment and E I S  ( 1 9 7 9 -pres ent ) . 
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Editorial  Rev iewers 

Burbach , L .  Linda 
Management As s is tant - Environment 
Experience : 2 - 1 / 2  years process ing env ironment a l  documents with B PA ' s  

Environmental  Manager ' s o f f ice . 

Fou lkes , Gabr ie l l e  F .  
Environmenta l  Spec i a l i s t  - Power Management 
Educat ion a l  background : B . A .  - 1 9 7 7  - Educat ion 
Exper ience : Por t l and Bureau of  P l anning ( 1 9 7 7 - 1 9 7 8 ) ; Corps of  Engineers 

Fuqua , Gary L .  

( 1 9 7 8 ) ; work on env ironmenta l  documents  with BPA 
( 19 7 8 -present ) . 

D i r ector , D iv i s ion o f  Power Resources P l anning - Power and Resources 
Management 
E ducat iona l  background : B . S . - 1 9 62 - E conomics ; M . S .  - 1 9 64 - Economics 
Exper ience : Economis t ,  Department of  Econom ic Deve lopment , State  o f  

Oregon ( 1 9 6 4 - 66 ) ; Financi a l  Econom i s t , Federa l Home Load 
Bank Board ( 19 6 6 - 68 ) ; Economis t ,  Corp s of  Engineers 
( 1 9 6 8 - 75 ) ; P r ivate Consultant ( 19 75 ) ; Economi s t  and Manager , 
Bonnev i l l e  Power Admin i s trat ion ( 1 9 7 6 -pres ent ) . 

Greaves , Jer i lyn A .  
Pub l ic Ut i l it ies Spec ial ist  - Cost and Transm i s s ion Rates Branch 
Educat iona l background : B . S .  - 1 9 7 5  - Environmenta l  Stud i es ; M . S .  - 1 9 7 7  -

Resource Geography 
Exper ience : Natura l  resource po l icy and p l anning ana lys is  ( 1 9 7 7 - 1 9 8 1 ) ; 

work on rate and environmental  proj ects with BPA 
( 1 9 8 1 -present ) . 

Knapp , Marcia J .  
Env ironmenta l Specia l i s t  - Environmental  Manager 
Educat ion a l  background : B . A .  - 1 9 7 0  - French ; M . F . S .  - 1 9 7 9 - Natura l  

Experience : 
Res ources Management 

Resource Ana lyst  for Forest Po l icy and Land U s e  P rogram 
( 1 9 7 9 - 1 98 0 ) ; Environmental  Spec i a l i s t  with BPA 
( 1 9 8 1 -present ) . 

Me l ton , Shir l ey R .  
Director , Divis ion o f  Rates - Power and Resources Management 
Educat iona l background : BS - 1 9 6 7  - Mathemat ics 
Experience : Mathematician w ith BPA ( 19 68 - 1 9 7 6 ) ; member o f  BPA rates 

Pyrch , John B .  

s t a f f  ( 19 7 7 - 19 80 ) ; branch chief respons ib l e  for  the 
deve lopment of BPA ' s who le s a l e  rate s chedu les  ( 1 9 8 1 -present ) . 

Env ironmenta l  Spec i a l i s t  - Power Management 
Educat iona l background : B . A .  - 1 9 68 - Geography ; M . S .  - 1 9 7 3  - Geography 
Experience : Work on environmenta l  procedures and proj ect impact 

eva luat ions with BPA ( 1 9 7 5 -pres ent ) ; Lecturer (part - t ime ) , 
Port l and State Univers ity , Environmenta l  I mpact A s s es sment 
( 19 7 8 -present ) . 
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Special  Support Staff  

Maria  Dunn , Donna G raham , Mer le Horn , Betty Lentz , C aro l Lor ion , Terry 
Lowrey , Shir ley P r i ce , B arbara Wagner , and Mari lyn Watson 
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x .  L IST OF AGENC I ES ,  O RGAN I ZATIONS , AND 
PERSONS RECE I V I NG THE E I S  

FEDERAL AGE NC I ES 

ALAS KA POWER ADtH N ISTRAT I O N ,  J UNEAU AK 

AREA rv1ANAGER , SNAK E RI VER AREA, B ONN EV I L LE POWER ADI41 N I STRAT I ON ,  
WALLA WALLA WA 

ARE A t�NAGER , PUGET SOUND AREA, BONNEV I LL E  POWER ADM I N ISTRAT I O N ,  
S EATTLE WA 

AREA 1,1AIMG ER,  UP PER COL UM B I A  AREA, BONNEV I LL E  P OHER ADrH N ISTRATION , 
S POKANE ��A 

AREA /,tA NAGER,  LOWE R COL UHB I A  AREA, BONNEV I L L E  POWER ADN I N I STRATION , 
PORTLAN D ,  OR  

D ISTR I CT MANAGER,  I D AHO FALLS OFF I C E ,  BONNEV I LLE POHER A�1 I N ISTRAT I O N ,  
I DAHO F A L  LS I D  

D I STR I CT t.'lANAGER , E UGENE DISTR I CT OFF I C E ,  B ONNEV I LLE P0I4ER AD/� I N I STRAT I O N ,  
EUGENE OR 

D I STR I CT i�AI�AGER , ��E NATCHEE D I STR I C T  OFF I C E ,  BONtJEV I LL E  POWER ADIH IHSTRAT I UIJ , 
WENATCHEE WA 

D I STR I CT /\1ANAGER ,  KAL ISPELL  D ISTRI CT OFF I C E ,  B ONNE V I LLE POI�ER ADtU N ISTRAT I OtJ ,  
KAL I SPELL MT 

B UREAU OF I ND I AN AFFA IRS , WAS H I NGTON DC 20242 

FLATHEAD I R R I GAT ION PROJECT, B U REAU OF I N D IAN AFFA IRS , POLSON MT 

B UREAU OF LAND HANAGEJl1ENT,  B U I S E  I D  

B UREAU O F  LAND MANAG EMENT,  COE UR D ' ALENE ID 

B U REAU OF LAf�D HANAGmENT,  DENVER CO 

B UREAU OF LAND 14ANAG EME NT,  B I LL I NGS MT 5 91 07 

B UREAU OF LAND HANAGENENT,  SPOKAN E WA 

B UREAU OF t4 I N ES , W ASH I NG TON DC 

B U REAU OF M I N ES ,  SPOKANE WA 

B U REAU OF O UTDOOR RECREAT I O N ,  WASH I NGTON DC 
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PAC I F I C  NORTHW EST REG I O N ,  B UREAU OF RECLAMAT I O N ,  B O I SE I D  

D EPARTtv1 E tJT O F  ENERG Y ,  COAL & ELECTRI CAL SYST Er,IS POL I CY ,  HAS H I IJGTO N DC 

BASE CON TRACT I NG OFF I C ER ,  FA I RCH I LD AFB HA 

B UREAU OF RECLfiNAT I O N ,  DEPARTI<lENT OF THE I IHER I O R ,  WASH I I�GTOt� DC 

LOG I ST I CS D I V I S IO N ,  FEDERAL AV IAT ION ADM I N I STRAT IO N ,  SEATTLE WA 

F IS H  & �J I L DL I FE SERV I C E ,  WAS H I NGTO N DC 

F ISH & W I L DL I F E  SERV I CE ,  PO RTLAND OR 

D EPARTM E NT OF ENERG Y ,  HANFORD OP ERAT IONS OFF I C E ,  R I C HLAND WA 

ADV ISORY CO U NC I L  O N  H I STO R I C  PRESERVAT ION , WASH I NGTON DC 

D EPARTME NT OF ENERG Y ,  ASS ISTANT SECRETARY , I NTERGOV HJST ITUTIONAL RELAT I ONS , 
WASH I NGTON DC 

N AT IO NAL PARK SERV I C E ,  WAS H I NGTON DC 20242 

PAC I F IC NORTHW EST REG ION,  NAT IONAL PARK SERV I CE ,  SEATTLE WA 

OFF I CE OF POWER MARKET I NG ,  WAS H I NGTON DC 

PUGET SOUND N AVAL SH I PYAR D ,  B REMERTON WA 

AS SI STANT ADt-1 I N ISTRATOR , DOE UT I L I TY SYSTEMS ECO NOIv1 I C ,  REGULATORY 
ADfv1 I N I STRAT IO N ,  WASH I NGTON DC 

US ARMY CORPS OF ENG I NEERS , SEATTLE D I STR I CT ,  SEATTLE WA 

SOUTHEASTERN POWER ADMI NSTRAT I O N ,  E LB ERTON GA 

COt�tvV\NDER ,  S U B  BAS E BANGO R ,  BREtvlERTON viA 

TEN N ESSEE VALL EY AUT HO RITY , KN OXV I L LE TN 

STAB & CO NSE RVATI O N  SERV I CE ,  US AGR I CU LTURA L ,  KAL ISP ELL In 

US BUREAU OF I N D I AN AFFA IRS , PO RTLAND OR 

US  F ISH & W I LDL I FE SERV I C E ,  B O I S E  ID  

US  FO REST SERV I C E ,  M ISSO ULA MT 

WEST TECH N I CAL SERV I C E  CENTE R ,  US SOI L CO NSERVAT I O N  SERV I CE ,  PO RTLAN O OR 

WATER RESOURCES CO U NC I L , WASH I NGTON DC 
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WESTERN AREA POWER ADM I N ,  GOLDEN  CO 

ALBANY RESEARCH CENT ER , US B UREAU OF MI N ES ,  ALBAN Y OR 

B UREAU OF RECLJIl�AT I O N ,  EP HRATA HA 

W ESTERN AREA POWER ADM I N I STRAT IO N ,  SACRAME NTO CA 

US ARMY CORPS OF E N G I NEERS , WALLA WALLA D ISTR I CT OFF I C E ,  WALLA WALLA I/A 

OFF I C ER I N  CHARG E ,  N AVAL RAD IO STAT ION T,  OSO WA 

U . S .  DEPARTM E NT OF ENERG Y ,  FEDERAL EN ERG Y REGULATORY Cm·1IHS S I ON , 
WASH I NGTO N ,  D . C .  

F EDERAL REG IO NAL CO UNC I L ,  REG ION X ,  A-9 5 COORD I NATOR , SEATTLE , HA 

U . S .  ARMY CORPS OF ENG I NEERS , E XECUT I VE D I RECTOR OF C I V I L  WORKS , 
WAS H I NGTON,  D . C .  

U . S .  DEPARTME NT OF AGR I C UL TU RE , OFF ICE  OF THE SECRETARY , 
WASH I NGTO N ,  D . C .  

U . S .  DEPARTJl1ENT OF THE WTER I O R ,  OFF ICE OF E NV IRONr1E NTAL PROJ ECT REV I EW ,  
WAS H I NGTO N ,  D . C .  

U . S .  DEPARn1ENT OF TRANSPORTAT ION , FEDERAL AV I AT I O N  ADI\l I N ISTRAT IO i� ,  
AS S I STANT SECRETARY FOR E NV IRO Nt,1ENT AND U RBAN S YST El�S , WASH I NGTON,  D . C . 

U . S .  DEPT. OF AGR I CU LTURE , FOREST SERV I CE ,  WAS H I N GTON , D . C .  

FEDERAL AV IAT ION ADMI N I STRAT I O N ,  N O RTHWEST REG I O N ,  SEATTL E ,  WA 

HO US I NG AN D URBAN DEVE LOPMENT,  SEATTL E ,  WA 

E NV IRONMENTAL PROTECT ION AGE NCY , REG ION X ,  SEATTL E ,  WA 

WEST ERN AREA PO\t/ER ADrU N ISTRAT ION , B I LL I NGS , MT 

W ESTERN AREA POWER ADMI N I STRAT I O N ,  DE NVER , CO 

S OI L  CO NSE RVAT ION SERV I CE ,  I DAHO FALLS , I D  

U . S .  CORPS O F  ENG I NE ERS , N O RTH PAC I F IC D I V I S I O N ,  PO RTLAN D ,  O R  

U . S .  F OREST SERV I CE ,  REGION 8 ,  M ISSOU LA, MT 

U . S .  FOREST SERV I CE ,  REG ION 4, OGDEN , UT 

U . S .  FOREST SERV I C E ,  REG ION 6 ,  PORTLAND , OR  
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ADV ISORY CO U NC I L  ON H I STO R I C  PRESERVAT I O N ,  LAK EIWOD,  CO 

PUBL I C  H EALTH SERV I C E ,  ENV IRONHEtJTAL HEALTH SERV I CES D I V IS I ON , CEIJTER 
FOR D I SEASE CON TROL , ATLANTA, GA 

OAK R I DG E  tJATIO tJAL LABORATOf{Y , OAK R I DG E ,  TN 

wESTERN AREA POWER ADMI N I STRAT I O N ,  FORT COL L I NS ,  CO 

E NV IRO�1E NTAL QUAL I TY STAFF,  TENNESSEE VAL LEY AUTHO R I TY ,  NORR I S , TN 

U . S .  D E PT .  OF AGRI CULTURE,  S O I L  CONSERVAT I ON SERV I CE ,  B O I S E ,  1 0  

U . S .  DEPT. OF HO US I N G  AND URBAN UEV . , REG IONAL OFF I C E  OF CPO , SEATTL E ,  WA 

U . S .  E NV IRO NMENTAL PR OTECT ION AGE NCY , SEATTLE,  WA 

U . S .  DEP T. OF AGR I CULTURE,  FOREST SERV I C E ,  OGD E N ,  UT 

U . S .  D EPARTMENT OF THE ARf�Y, CORPS OF ENG I NEERS , PO RTLAIW , OR 

U . S .  DEPT.  OF I NTERI O R ,  F IS H  AND W I L D L I FE SERV I CE ,  PORTLANO , OR 

B UREAU OF RECLAMAT IO N ,  UP PER M ISSOU RI  REG I O N ,  B I L L I N GS ,  MT 

B UREAU OF RECLJIl!IAT IO N ,  DENV E R ,  CO 

ROCKY r�O UNTA I N  R E G IO NAL OFF I C E , I�AT IONAL PAf{K SERV I C E ,  DENVE R ,  CO 

NAT I ONAL PARKS SERV I CE ,  PAC I F I C NO RTHWEST REG I O N ,  SEATTL E ,  WA 

B UREAU OF RECL��ATIO N ,  REGIONAL D I R E CTOR ,  B O I S E ,  1 0  

U . S .  F I SH AND W I LO L I FE S ERV I CE,  PO RTLAN D ,  OR 

U . S .  B UREAU OF M I NES ,  WESTERN F I EL D  OP ERATIONS CENTER , S POKAN E ,  WA 

BUREAU OF RECLAHAT IO N,  M I D- PAC I F I C REG ION,  SACRAMENTO ,  CA 

U . S .  F IS H  AND IH L DL I FE SERV I CE,  B OI S E ,  ID  

�UREAU OF LAND MANAG EMENT,  OREGO N/WASH I NGTO N ,  PORTLAN D ,  OR 

B UREAU OF I ND I AN AFFAIRS , NORTHERN I DAHO AG ENC Y ,  LAPWA I ,  1 0  

B UREAU O F  I N DI AN AFFA IRS , S POKANE AGE NCY, WELLP I N I T ,  WA 

B U REAU OF I ND I AN AFFA IRS , \�ESTERN WAS H I NGTON AGEt�C Y ,  EVE RETT, \IA 

B UREAU OF I N DIAN AFFA IRS , FLATHEAD AGENCY,  RONAN , MT 
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F IS H  & W I LDLIFE  SERV I C E ,  DENV E R ,  CO 

B U REAU OF LAND MJ\NAG EME NT,  f�ONTANA STATE OFF I C E ,  B I LL I NGS , In 

U . S .  DEPARTt'I E NT OF THE I NTER I O R ,  I NTERAG ENCY ARC HEOLOG ICAL SERV I CES , 
SAN F RANC ISCO,  CA 

U . S .  DEPT. OF I 1HERI OR , OFF I C E  OF THE SECRETARY , PORTLAiW , OR 

W ESTERN AREA POWER ADt� I N ,  BOULDER C I TY NV 

D EPARTI�E IH OF EN ERG Y ROD , RI CHLAND WA 

DEP ARTt� E NT OF WATER RES O U RC ES , RESOURC ES AGENCY OF CAL I FORN IA,  SACRAHE NTO CA 

GEOLOG I CAL S U R VE Y ,  US D EPARTME NT OF THE I NTER IOR , ME N LO PARK CA 

NAVAL FAC I L I T I ES ENGR COMMAND ,  DE PARTMENT OF TH E NAV Y ,  SAN BRUNO CA 

D E PARTt�ENT OF EN ERGY REG ION X, SEATTLE WA 

D EPARTfvlE iH OF EN ERG Y  RI C HLAN D ,  KENNEW I CK WA 

B UREAU OF LAND MAi�AG EMENT, PO RTLAND OR 

R OZA D I V I S I O N  YAK IIIIA PROJ ECT, B UREAU OF RECL.Al1AT I O N , YAK IMA HA 

B UREAU OF I N DIAN AFFA IRS, WAPATO IRRIGAT I ON PROJ ECT,  WAPATO WA 

GOVERNOR OFFI CES 

HONORAB L E  J ERRY BRmm , GO VERNOR OF CAL I FORIU A ,  SACRA HE NTO CA 

HONO RABLE TED SCHW I ND E N ,  GOVERNOR OF MONTANA, HELENA MT 

H O NORAB L E  JOHN V EVANS , GOVE RI�OR OF I DAHO , B O I S E  I D  

HONO RABLE ED H ERSCHL ER ,  GO VERNOR O F  W YOMI N G ,  CHEYENNE \�Y 

HONORABL E ROBE RT L IS T ,  GOVERNOR OF NEVADA, CARSON C I TY NV 

HONO RABLE SCOTT M .  r'�TH ES O N ,  GO VERt�OR OF UTAH,  SALT LAKE C I TY UT 

HONORAB L E  J O H N  D .  SPELU4AN , GO VERNOR OF \�ASH I NGTO N ,  O LYMP IA WA 

HONO RABLE V I C AT I YE H ,  GOVERNOR OF OREGO N ,  SALEM OR 
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GOVER NMENT O ES PO S I TO RY L I B RARI ES 

B O I SE PUBL IC  L I B RARY , REFERENCE D EPARTME NT,  BO I S E ,  1 0  

U N IVE R S I TY OF I DAHO , L IB RARY U . S .  DOCUME NTS , MOSCOW , 1 0  

DOCUMEN TS D I V I S  ION,  IDA HO STATE U N I  VER S I TY L I B RARY , P OCATE LLO,  1 0  

D OC UME NTS L IB RAR I AN ,  MONTANA STATE U N I VE RS I TY L IB RARY , B OlElvIAN ,  tH 

U N I VERS I TY OF MONTANA L IB RARY , DOCUMENTS D I V I S I O N ,  M ISSOULA, MT 

S OUTHERN OREGO N  STATE COL LEGE , L IBRARY , DOC Ur·1ENTS SECT ION , ASH LAND , OR 

DOCUMEN TS DI V I S IO N ,  W I L L I AM  JAS PER KERR L IB RARY , ORE GON STATE UN I VERS I TY ,  
CORVAL L IS , O R  

U N I VERS I TY U F  UREGON L I B RARY , DOC UME NTS SECT I O N ,  E UGENE , OR 

HARVEY W .  SCOTT MEMO RIAL L I B RARY , PAC I F IC U N I VER S I T Y ,  FOREST GROVE , OR 

EAST ERN OREGO N STATE COL LEGE L IBRARY , LA GRAN DE , OR 

NORT HR UP L IB RARY , L I NF I ELD C OLLEG E ,  f4CM I N N V I L L E ,  OR 

L IB RARY AS S OC I ATION OF PORTLAND , PORTLAN D ,  OR  

DOCUMENTS L I B RARI Ai� ,  PO RTLAND STATE U IU VER S I TY L IB RARY, PORTLAND , OR  

U RE GO IJ COLLEGE OF EDUCAT I O N ,  L IB RARY , 1 ,1QNI,1OUTH , OR  

ERIC  V .  HAUSER I�EMO RIAL L I B RARY , REED C OLLEGE,  PO RTLAN D ,  OR 

AUBRE Y  R. WATZ E K  L IB RARY , LEIns AN D CLARK COL LEGE , PORTLAND , OR 

OREGON STATE L I B RARY , SAL EM ,  OR 

WI LLJlNE TTE U N I VERSITY L I B RARY , SALEJvI , OR 

D O C UMEN TS DI V IS  ION, MABEL ZOE �H LSON L I B RARY , WESTERN WAS H I NGTON STATE 
COLLEGE, BE LL I NGHN� , WA 

DOC UME NTS DEPARTME NT, V I CTOR J .  B O U I LLON L IB RARY , CENTRAL WASH I NGTON 
STATE COLL EGE,  ELLENSB URG ,  WA 

EVERETT COMf1UN I TY COL L EGE L IB RARY , EVE RETT , WA 

D OC UMENTS CENTER , WASH I NG TON STATE L IB RARY, OL Yr�PI  A,  WA 

WAS H I NGTON STATE UN I VERS I TY L IBRARY , SERI AL-RECORD SECTI O N ,  PULLI�AN , \�A 



F O RT VAt�CO UVER REGIONAL L IB RARY , VAI�CO UVER , HA 

NO RTHWEST COLL ECT IO N ,  PENROSE MEl�O RIAL L IB RARY , Im I TMAN C OLLEGE , 
WALLA IML LA, WA 

H E NRY S UZZAL LO r·1EMO R I AL L I BRARY , UN IVERS I TY OF I'/AS H I NGTON , SEATTLE ,  WA 

B O I SE STATE UN I VER S I TY L IB RARY , B O I SE, I D  

I D AHO STATE L IB RARY , BO I S E ,  I D  

RI CKS COLLEG E ,  DAV I D  O .  MCKAY L IB RARY , RE XB URG, I D  

UIH VERS I TY OF PUGET SOUN D ,  EV E R I L L  S .  COL L I I�S r·1EMORIAL L I BRARY , 
TACOtM, WA 

EAST ERN IJAS H I NGTON STATE COL L EGE , JOHN F .  KENNEDY I�Ef'.10RIAL L IB RARY , 
CHENEY,  WA 

EVERGRE EN STATE COL LEGE , DAN I EL J .  EVANS L IB RARY , OL Yt·1 P I A , WA 

SEATTLE PUBL I C  L IB RARY , SEATTL E, WA 

U N I VE RS I TY OF I�AS H I NGTO N ,  SCHOOL OF LAW L IBRARY , S EATTLE , 11A 

OREGON S UPREME COU RT L IB RARY , SAL Er� , OR 

COL LEGE OF IDAHO , TERTE L I NG L IB RARY , CALDWE LL , ID 

COLLEGE OF S OUTHERN IDAHO , DOC U[�ENTS L IB RARY , T\H N FAL LS , I D  

EVERETT PUBL I C  L IB RARY , EVERETT, WA 

NORTH OLYMP I C  L IB RARY SYSTEr� , L I BRARY SERV I C E  CENTE R ,  PORT ANGELES , 11A 

S POKANE PUBL I C  L IB RARY , S POKAN E,  WA 

PORT ANGE LES PUBL I C  L IB RARY , PORT ANGELES , WA 

GOVER NMENTAL RESEARC H ASS I STANCE L IB RARY , SEATTLE P UBL I C  L I B RARY , 
SEATTLE, WA 

C l TV/CO UNTY /STATE GO VE RNr'�E NT, CAL IFORN I A  

CAL IFORN IA ASS N  O F  CO U N T I ES , SACRAf.1E NTO CA 

B OARD OF COUNTY S UPERV ISORS , COUNTY OF LASSEN,  S U SANV I LL E  CA 

CA L I FO RN I A  STATE C L EARI N GH O USE , SAC RAMENTO , CA 
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B OARD OF CO UNTY COMt� IS S ION ERS , COUNTY OF MODOC , ALTU RAS CA 

C I TY OF GLE NDAL E,  GLENDALE CA 

C I TY OF B UR BANK ,  B U R BAN K CA 

C I TY/CO UNTY/STATE GOVERNME NT, IDAHO 

AS SOC IAT IO N  OF I DAHO C I TI ES ,  B O I S E  ID  

B OARD OF COU NTY COM M IS S ION ERS , COU NTY OF ADA, B O I S E  I D  

B OAR D OF CO U NTY Cm�t.nSS I O N ERS , CO UNTY OF ADM-IS , CO UNC I L  I D  

B OARD O F  COUNTY COMMISS ION ERS , COU NTY O F  BAt�NOCK , P OCATELLO I D  

B OAR D O F  CO UNTY COMIUSS I O NERS , CO UNTY O F  BEAR LAK E ,  PAR I S  I D  

B OARD O F  COUNTY COMM IS S ION ERS , COUNTY O F  B I NGHAM , BLACKFOOT I D  

B OAR D O F  CO UNTY COMrUSS I ON ERS , CO UNTY O F  BLA I N E ,  H A I L E Y  I D  

B OARD O F  CO UNTY COMM IS S IONERS , COU NTY O F  B O I S E ,  IDAHO C I TY I D  

B OAR D OF CO UNTY Cor�IUSS I O N ERS , CO UNTY OF BONNER , SAN DPO I NT 1 0  

BOARD O F  COU NTY COMM ISS ION ERS , COU NTY O F  BONNEV I L L E ,  IDAHO FALLS I D  

B OAR D O F  CO UNTY CDr1M ISS I ONERS ,  CO U NTY O F  BOUNDARY , BONNERS FERRY ID 

BOARD OF COU NTY COM M IS S IONERS , COUNTY OF B UTTE ,  ARCO ID 

B OAR D OF COUIHY COMIHS S I ON ERS , COUNTY OF C,AMAS , FA IRF I ELD ID 

B OARD OF COU NTY COM M I S S ION ERS , CO UNTY OF CAR I B O U , SODA S PR I N GS ID 

B OAR D OF CO UIHY COMIU SS I O N ERS , CO UNTY OF CAS S I A ,  B U RLEY ID 

BOARD OF COUNTY COMtv1 IS S IONERS , COU NTY OF CLARK , DUB O IS ID  

B OAR D OF CO UNTY COMM I S S I OI�ERS , COUNTY OF CLEARHATER,  ORO F I NO ID 

BOARD OF COUNTY Cot�M IS S ION ERS , CO UNTY OF CUSTER , CHALL IS ID  

B OAR D OF CO U NTY COMtUSS I O NERS , CO UNTY OF EU,1 ORE , MOUNTA I N  HUI':1E ID 

B OARD OF CO UNTY COMM IS S ION ERS , COUNTY OF FRANKL I N , PRES TON ID  

B OAR D OF CO UNTY COMM I S S IONERS , CO UNTY OF FREMO NT,  ST ANTHONY I D  

1 78 



B OAR D OF CO UNTY COt:1lvl I S S I O NERS , COUNTY OF GEn , EfH�ETT ID  

BOARD OF COUNTY COM M IS S IONERS , CO UNTY OF IDAHO , GRANG E V I LLE ID 

B OAR D OF CO UNTY COMtHSS I ONERS , COUNTY OF J t:FFERSON , R I GBY 1 0  

BOARD OF CO UNTY COMM IS S IONERS , COUNTY O F  JERO�1 E ,  J EROME I D  

B OAR D O F  CO UNTY COMM I S S I ONERS , CO UNTY O F  KOOTENA I ,  COE UR D ' ALENE ID 

B OARD OF COUNTY COMM IS S IONERS , CO UNTY OF LATAH , MOS Cm� I D  

B OAR D OF CO U NTY COMH I S S I O NERS , CO UNTY OF LEf'1 H I ,  SAL�l orJ I D  

B OARD OF CO UNTY COM M IS S ION ERS , CO UNTY O F  L I NCOL N ,  S HO S HONE I D  

B OAR D O F  CO UNTY COHIHSS I O NERS , CO UtJTY O F  (',1AD ISON , REXB URG I D  

B OARD O F  COUNTY COMI,l IS S IONERS , CO UNTY O F  M I N IDOKA, R UP ERT ID  

B OAR D OF CO UNTY Cor'1M ISS I O NERS , CO UNTY OF NEZ P ERC E ,  LEvJ I STON IU 

B OARD OF COUNTY COMfl IS S ION ERS , CO UNTY OF ONE IDA, STONE ID  

B OAR D OF CO UNTY COMi� I S S I ON ERS , CO UNTY OF OWY H E E ,  MURPHY ID  

B OARD OF CO UNTY COI� I� IS S IONERS , CO UNTY OF PAYETTE, PAYETTE I D  

B OAR D O F  CO UIHY COHIHSS I O N ERS , CO UiHY O F  POWER , AI'lE R I CAN FALLS ID  

B OARD OF CO UNTY COMM IS S IONERS , CO UNTY OF TW I N  FAL LS , TH I N  FAL LS ID 

B OARD OF CO UNTY COMI1 IS S I ON ERS , CO UNTY OF SHOSHO N E ,  WAL LACE ID 

B OARD OF CO UNTY COMM IS S ION ERS , COUNTY OF TETO N ,  B RIG GS ID 

B OAR D OF CO UNTY COt1M I S S I O N ERS , COUNTY OF VALLEY,  CAS t;ADE ID  

B OARD OF CO UNTY COM M IS S IONERS , COUNTY OF HAS H I NGTO N ,  WE I SER ID  

PANHANDLE AREA CO U NC I L ,  CO EUR D ' AL E NE ID  

B OARD OF CO UNTY COMM IS S ION ERS , COUNTY OF GOO D I NG ,  GO O D I N G  ID  

C I TY OF H E YB URN , H E YB U RN I D  

MAYO R ,  C I TY O F  ALB IO N ,  ALB ION I D  

C I TY OF BONNERS FERRY , BONNERS FERRY ID  

STATE OF  I DAHO , DE P T .  OF  W ATER RESO URCES , BO I S E , 1 0  
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A-95 COOR DI NATOR , DIV I S ION OF B U DGET, P OL I CY PLANN I NG AND COORD I NAT I O N ,  
B OI S E ,  I D  

C I TY OF IDAHO FALLS , IDAHO FALLS I V  

C I TY O F  B U RLEY , B U RLEY ID  

IDAHO AS SOC IAT IO N  OF  CO UNT I ES ,  B O I S E  I D  

MAYOR ,  C I TY O F  DEC LO , DECLO I D  

MAYO R ,  C I TY O F  tl I N I DOKA, M I N IDOKA I D  

C I TY O F  R UPERT ,  R UPERT I D  

C ITY /CO U rHY /STATE GOVERNHE NT, MONTANA 

B OAR D OF CO UNTY CO�1M I S S I ONERS ,  CO U NTY OF FLATHEAD , KAL I S PELL tn 

B OARD OF COUNTY COMM IS S IONERS , COUNTY OF GALLAT I N ,  BO ZEMAN I>1T 

B OAR D OF CO U NTY GOMt'U S S I O NERS ,  CO UNTY OF GLAC I E R ,  C UT BANK HT 

B OARD OF COUNTY COMM IS S IONERS , CO UNTY OF BEAVERHEAD , D I L LON r4T 

B OARD OF CO UNTY COMM ISS I ON ERS , CO UNTY OF BROADWATER , TOW�SEND liT 

BOARD OF COUNTY COM M IS S IONERS , COUNTY OF DEER LODG E ,  ANACONDA MT 

B OAR D OF CO U NTY COMH I SS I ONERS ,  CO UNTY OF GRAN ITE,  P H I L L I PSB URG IH 

BOARD OF COUNTY COM M IS S IONERS , COUNTY OF JEFFERS O N ,  BO U LDER MT 

B OAR D OF CO UNTY COM�H S S IONERS ,  CO UNTY OF LAKE,  POLSON rH 

BOARD OF COU NTY Cor4M IS S  ION ERS , COUNTY OF L EW IS & CLARK, HELENA MT 

B OARD OF CO UNTY COMMISS I ONERS , CO UNTY OF L I NCOLN ,  L IBBY MT 

BOARD OF CO UNTY COMM IS S IONERS , COUNTY OF MAD ISON,  V I RG I N IA C I TY MT 

B OAR D OF CO U NTY COMfn S S I ONERS ,  COUNTY UF j·IEAGH ER , WH S UP HER SPRS IH 

BOARD OF COUNTY COM M IS S ION ERS , COUNTY OF M I N ERAL , S UPER I OR MT 

B OAR D OF CO U NTY COMM I S S I O N E RS ,  CO U NTY OF M ISSOULA, M I SSO U LA MT 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF PONDERA, CON RAD MT 
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B OAR D OF CO UNTY COMtUSS I ONERS , COUNTY OF POWE L L ,  DEER LODGE IH 

B OARD OF COUNTY COM M IS S IONERS , COUNTY OF RAVALL I ,  H AH I L  TON ,...,T 

B OAR D OF CO UNTY COMM ISS I ONERS , CO UNTY OF SANDERS , THOf.1PSO N  FALLS tH 

B OARD OF CO UNTY COMM IS S ION ERS , CO UNTY OF S I LVER BOW , B U TTE MT 

B OAR D OF CO UNTY COt4M ISS I O NERS , CO UNTY OF TETON , CHOTEAU tH 

MONTANA ASSN OF COU NT I ES ,  HELENA MT 

MONTANA L EAGUE OF C I T I ES & TmmS , H ELENA I...,T 

MONTANA STATE CLEARI N G HO USE , OFF I CE OF B U DGET & PR OGRAM PLAN N I NG, 
H ELENA, IH 

RESE ARCH & I NFORMAT I O N  SYSTEf,lS , D I V IS I ON DEPARTME NT OF COMMUN I TY AFFA IRS , 
H ELENA, MT 

O FF I CE OF  B U DGET AND PROGRAH P LANN I NG ,  OFF I C E  OF THE GOVERNOR , HELENA, HT 

D EPT. OF NATU RAL RESOURCE,  AND CO NSERVAT I O N ,  HELENA, IH 

C I TY/CO UNTY/STATE GOVE RNME NT, NEVADA 

B OAR D OF COUNTY COMM I S S I O NERS , CO UNTY OF H Uf4BOL DT , W I N NEI,t uCCA NV 

B OARD OF COUNTY COMIv1 IS S ION ERS , CO UNTY OF E LKO , ELKO NV 

N EVADA ASSOC I AT IO N  OF CO U NT I ES ,  ZEPHER NV 

N EVADA LEAGUE OF C I T I ES ,  CARS ON C I TY NV 

C I TY /COU NTY /STATE GO VERN[I'lE NT , OREGON 

B OAR D OF COUtHY C0I4M I S S I O N ERS ,  CO UNTY OF BAKER , BAKER OR 

B OARD OF CO UNTY COMM IS S ION ERS , COUNTY OF BENTO N ,  CO RVALL IS OR 

B OAR D OF CO UNTY COMM I S S I OI� ERS , CO UNTY OF CLATSOP , ASTOK I A  OK 

BOARD OF CO UNTY COM M IS S IONERS , CO UNTY OF COLUM B I A ,  ST HELENS OR 

B OAR D OF COUNTY COMM ISS I O N ERS , CO UNTY OF COOS , COQ U I L LE OR 

B OARD OF COUNTY COMM IS S IONERS , COUNTY OF CROOK,  P R I N EV I LLE OR 
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B OARD OF COUNTY COM M IS S IONERS , COUNTY OF CURRY, GOLD BEACH OR 

B OAR D OF CO UNTY CUMM I S S I O N ERS , CO UNTY OF DES C H UtES , B END OR 

BOARD OF CO UNTY COMM IS S ION ERS , COUNTY OF DO UGLAS ,  RO S EB U RG OR 

B OAR D OF COUNTY Cor�M I S S I O N E RS ,  CO UNTY OF G I LL I ,AN , CO NDON OR 

B OARD OF CO UNTY COMM IS S ION ERS , CO UNTY OF HAR N E Y ,  B URNS OR 

B OAR D OF CO U NTY COMll I S S I O N ERS , CO UNTY OF HOOD R I VE R ,  HOOD R I VER OR 

B OARD OF CO UNTY COM M IS S IONERS , COUNTY OF JACKSO N ,  ME DFORD OR 

B OAR D OF CO U NTY COMfH S S I O NERS , CO UNTY OF J EFFERSON , r·'\ADRAS OR 

B OARD OF CO UNTY COMr� IS S IONERS , CO UNTY OF J O S EP H I N E ,  GRANTS PASS OR 

B OARD OF CO UNTY COMM I S S I O N ERS , CO UNTY OF KLPJ'1ATH , KU\l',lATH FALLS Of{ 

B OARD OF CO UNTY COMM IS S IONERS , CO UNTY OF MUL TNOf>1A H ,  PO RTLAND OR 

r'l ULTNOf<1A H CO UNTY ENERG Y  COOR , D I V IS I ON OF S UP PORT SERV I CES , PORTLAND OR 

BOARD OF COUNTY COM M IS S IONERS , CO UNTY OF P OLK,  DAL L AS OR 

B OARD OF CO UNTY COMM I S S I ON ERS , CO UNTY OF T I L LN�OOK , T I L LM100K OR 

B OARD OF COUNTY COMM IS S IONERS , COUNTY OF U��AT I LLA, PENDL ETON OR 

B OAR D OF CO UNTY ECONOM I C  DEV , CO UNTY OF U N I O N ,  LA GRANDE OR 

BOARD OF COUNTY COMfHS S lON ERS , CO UNTY OF WALLOWA, ENTER P R I SE OR 

B OAR D OF CO UNTY COM� ISS I ONERS , CO UNTY OF WAS CO,  TH E DAL LES OR 

B OARD OF CO UNTY COMr'HS S IONERS , COUNTY OF I-IH EELER,  FOS S I L  OR 

B OAR D OF CO UNTY COi�r� I S S I O N ERS , CO UNTY OF YAHH I L L ,  MCM I NNV I L L E  OR 

OREGON ASSN OF CO UNTI ES , SAL EM OR 

ORE GO N  L EAGUE OF C IT I ES ,  SAL Er-1 OR 

C I TY �NAG ER , C I TY OF ASH LAND WATER & L I GHT,  ASHLAN D OR 

A-9 5 COORDI NATOR , I NTERGOVER�1E NTAL RELAT IONS D I V . , SALEH , OR 

OREGON STATE D EPARTME NT OF EN ERG Y ,  SAL EM , OR  

UMP QUA RE GI ONAL COUN C I L  O F  GOV ERNME NTS , ROS EB U RG , O R  
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D EPARTME NT OF E NV IRONME NTAL QUAL I TY ,  PORTLAN D ,  OR 

OREGON D EPT. OF F I SH & W I LDL I FE ,  PO RTLAND , OR  

O RE GO N  STATE C L EARI NGHO USE , I rHERGOVERNt'�E NTAL RELAT I O NS DIV  IS I O N ,  
SAL EM ,  OR  

O RE GO N  STATE DEPT.  OF TRANS PORTAT I O N ,  PARKS AND RECREAT I ON D I V IS I ON ,  
SAL EM ,  OR 

ORE GO N  STATE FORESTRY DEPART�IE NT , OFF I CE OF THE STATE FORESTER , 
SAL EM ,  OR  

C I TY OF FOREST GROVE , FOREST GROVE OR 

C I TY OF MCM I N NV I LL E ,  MCM I N NV I LLE OR 

B OAR D OF CO U NTY Cm�M I S S I O N ERS , CO UNTY OF HASH I NGTOiJ , H I LLSBURO OR 

C I TY ADM I N I STRATO R ,  C I TY OF BANDON,  BANDON OR 

C ITY OF M ONMOUTH , MONMOUTH OR , 

C I TY/COU NTY /STATE GOVER NMENT,  UTAH 

B OAR D OF CO UNTY COMM I S S I O NERS , CO UNTY OF BOX ELDER , B R I GHfoJ.1 C I TY UT 

UTAH ASSOC IAT ION OF CO UNT I ES ,  SALT LAKE C I TY UT 

U TAH L EAG UE OF C I T I ES & TOWNS , SALT LAKE C ITY UT 

C I TY/COUNTY /STATE GO VER NMENT,  WASH I NGTON 

ASSN ELECTED COU NTY OFF I C I ALS , OLYMP IA WA 

GOVERNNENTAL CO NFERENCE,  BE iHON-FRANKL I N ,  R I C HLAI� D \IA 

OFF I CE OF THE MAYO R ,  C I TY OF ANACO RTES , ANACO RTES WA 

B OARD OF CO UNTY COMr� IS S I O I� ERS , CO U NTY OF ADAlvlS , R I TZ V I LLE vIA 

BOARD OF COU NTY CO'v1M IS S IONERS , COUNTY OF AS OT I N ,  AS OT I N  ��A 

B OAR D OF CO U NTY COMr� I SS l O N ERS , CO U NTY OF BENTON , PROSSER HA 

BOARD OF COUNTY COMM IS S IONERS , COU NTY OF CHELAN , WE NATCHEE WA 

B OAR D OF CO U NTY COMlnSS l O N ERS , CO UNTY OF CLALL,lVvI , PORT ANGELES WA 
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B OARD OF COUNTY COM M IS S IONERS , COUNTY OF CLAR K ,  VA NCO UVER ��A 

B OAR D OF CO UNTY COMM ISS I ON ERS , CO U NTY OF COL UMB I A ,  DAYTON tiA 

DEPT OF COMMUN I TY D EVE LOPMENT, COU NTY OF COWL I TZ ,  KE LS O  WA 

B OARD OF CO UNTY COMrU S S I O N ERS , CO UNTY OF COWL I TZ ,  KELSO WA 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF DOUGLAS ,  WAT ERV I LLE WA 

B OARD OF CO UNTY COMr� I S S I O N ERS , CO UNTY OF FERRY , REP UB L I C  IJA 

B OARD OF COUNTY COM M IS S ION ERS , COUNTY OF F RANK L I N, PASCO WA 

B OARD OF COUNTY COMrU SS I ONERS , CO UNTY OF GARF I ELD , POMEROY \�A 

B OARD OF COUNTY COlvtM IS S ION ERS , CO UNTY OF GRANT,  EP HRATA WA 

B OARD O F  CO UNTY COMM ISS I ONERS , COUNTY OF GRAYS HARBOR, IvlONTESANA 14A 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF ISLAN D ,  CO U P EV I LLE WA 

B OAR D OF CO UNTY COMivl ISS I ONERS , CO UNTY OF J EFFERSON , PORT TOHNSEND HA 

K I NG CO UNTY COU NC I L , SEATTLE WA 

B OAR D OF COUNTY COtltUSS I ot� E RS , CO UNTY OF K I TSAP , P ORT ORCHARD HA 

B OARD OF COUNTY COM M IS S  lONERS , COUNTY OF KITTITAS , E LLENSB URG �'JA 

B OARD OF CO UNTY COMIHSS I O N ERS , CO UNTY OF K L I CK I TAT , GOLD£NDALE ViA 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF L EW I S ,  CHEHAL IS WA 

B OAR D OF COUNTY CGr1M ISS I ON ERS , CO UNTY OF L I NCOL N ,  DAVENPORT WA 

B OARD OF COUNTY COM M IS S ION ERS , COUNTY OF MAS O N ,  SHELTON WA 

B OAR D OF CO UNTY COMM ISS I O N ERS , CO U NTY OF OKANOGAN , OKANOGAN WA 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF PEND ORE I LL E ,  NEW PORT WA 

B OAR D OF CO UNTY COI-1M I S S I O NERS , CO UNTY OF P I ERC E ,  TACm1A ��A 

B OARD OF CO UNTY COM M IS S IO NERS , COUNTY OF SAN J UAN , FRIDAY HARBOR WA 

B OAR D OF CO UNTY COMfUSS I O N E RS , CO UNTY OF SKAG I T ,  r�OUNT VERNOtJ WA 

BOARD OF COUNTY COMI'4 IS S ION ERS , COUNTY OF SKAMAN I A, ST EVENSON WA 

OFFI CE OF ARCHAELO GY AND H I STO R I C P RES ERVAT I O N , OLYMP I A , WA 
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B OARD OF CO UrHY COI�M IS S I ON ERS , COU NTY OF SNOHOI.., IS H , EVERETT WA 

B OARD OF COUNTY CO�'M IS S IONERS , COU NTY OF S POKAN E ,  S POKANE WA 

B OAR D OF CO UNTY COt,1f� I S S I O NERS , CO UNTY OF STEVENS , COL V I LL E  WA 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF THURSTO N ,  OL YMP IA WA 

B OARD OF COUNTY COMM I S S I ONERS , CO UNTY OF WAHK I AKUr<1 , CATHLAMET WA 

B OARD OF COUNTY COMM IS S ION ERS , COUNTY OF WAL LA WALLA,  WALLA WALLA WA 

B OARD OF COU NTY C0l4tU S S I O N E RS ,  COUNTY OF �mATCOM , BELL I NGHAH WA 

B OARD OF CO UNTY COMM IS S ION ERS , COUNTY OF WH I TMAN , C OLFAX WA 

B OAR D OF COUNTY C;OMI>1 ISS I O N ERS , CO UNTY OF YAK II>1A , YAK If'1A WA 

��AS H I N GTON ASSN OF CO UNT I ES ,  OLYM P I A  WA 

WAS H I NGTON AS SOC I ATION  OF C I T I ES ,  SEATTLE WA 

t>1AYOR , BLAI NE ��A 

TOWI� OF STE I LACO OM , STE I LACOOM WA 

OFF I C E  OF COMMUN I TY DEVELOPMENT, OFF I C E  OF THE GOVERNOR,  OLYM P IA,  ��A 

WASH I NGTON STATE D EPT OF ECOLOGY , OLYMP I A, WA 

N ONGPHE PROGRAf.1 , WAS H I NGTON ST. DEPT. F IS H  & GAt4E , OLYM P IA,  ��A 

WASH I N GTON STATE D EPT. OF ECOLOG Y ,  ENV IRONMENTAL REVI EW SECT I O N ,  
O L  YM P l A, �1A 

ST ATE OF WASH I NGTO N ,  DEPARTM E NT OF ECOLOG Y ,  YAK IMA ,  WA 

C I TY OF CHENEY L I GHT D EPARTMENT, CHENEY WA 

TOWI� OF F IRCREST , TACOMA WA 

t<1AYOR , TOWN OF f4I L  TO N ,  M I L  TON ��A 

C I TY OF R I C H LAND , R I CHLAN D WA 

ELECTR I C  L I GHT D EPARTMENT,  C I TY OF CENTRAL I A, CHENEY WA 

C I TY OF ELLENSBURG ,  ELL ENSB URG WA 
C I TY O F  TACOMA , O FF I C E  O F  I NTERGOVE RNMENTAL A F FA I RS ,  TACOMA , WA  
CHAMB ER  O F  COMMERCE ,  TACOMA , WA  
YAKIMA VALLEY CON FEREN CE  OF  GOV ERNMENTS , YAKIMA , WA 
WASH IN ffiTON STATE PARKS AN D RE CREATI ON COMM I $.S I ON , OLYMP I A , WA 
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C I TY/COUNTY /STATE GOVER NMENT, W ymU NG 

B OARD OF CO UNTY COM IHS S ION ERS , CO UNTY OF L I NCOL N ,  K EMMERER WY 

B OAR D OF CO UNTY COMM I S S I ON ERS , CO UNTY OF TETO N ,  J ACKSON WY 

WYo!� I NG ASSN OF CO UNTY OFF I C IALS , LARAM I E  WY 

WymH NG ASSN OF t4 UN I C I PAL I T I ES ,  CHEYENNE �JY 

PUBL I C  UT I L I TY COMM IS S IONS 

CAL IFORN IA P U BL I C  UT I L I T I ES COMMISS I O N ,  SAN FRANSC ISCO CA 

IDAHO PUBL I C  UTI L I T I ES COMM IS S IO N ,  B O ISE I D  

ORE GO N  PUBL I C  UT I L I T I ES CUI'lM ISS I O N , SALE!"l OR 

WAS H I NGTON UT I L I T I ES & TRANS PO RTAT ION COt4M ISS I O N ,  OL YMP IA ��A 

PUBL I C  SERV ICE COMM I S S I ONS 

PUBL I C  S E RV I C E  COMM I S S I O N ,  STATE OF NEVADA, CARSON C I TY NV 

PUBL I C  SERV I CE COMM IS S IO N ,  STATE OF UTA H ,  SALT LAK E C I TY UT 

PUBL I C  SERV I C E  COMM I S S I O N ,  STATE OF WYOM I NG ,  CHEYENNE WY 

MONTANA PUBL I C  SERV I CE COMM IS S IO N ,  HELENA MT 

CO NGRES S I O NAL COMt� I TTES 

E NERG Y  & NATURAL RESOURC ES COMf:1 , UN I TED STATES SENATE ,  WASH I NGTOi� DC 

EN ERGY & WATER D EV S U B Cor�tU TTE E,  HO USE OF REP RESE NTAT I VES ,  WAS H I N GTON DC 

CONGRES S I O tJALS 

HO N ORAB L E  LES AU CO I N ,  HOUSE OF REPRESE NTAT I VES , HAS H I NGTON DC 

HO NO RABLE MAX BA UCUS , U N I TED STATES SENAT E ,  WASH I N GTON DC 

HO NORAB L E  DON L BONKE R ,  HOUSE OF REPRESE NTAT I VES , WAS H I NGTON DC 

HONO RABLE HOWARD N CAN N O N ,  UN I TED STATES SENAT E ,  WASH I NGTON DC 
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HO NORAB L E  RI CHARD CHENEY , HOUSE OF REPRES E IHATI VES , WASH I NGTOt� DC 

HONO RABLE LARRY CRA I G, HO USE OF REP RESENTAT I VES , WASH I NGTON DC 

HO N ORAB L E  ALAN CRANSTON,  UN IT ED STATES S£ NATE , HASH I NGTOI� DC 

HONO RABLE RON WYDE N,  HO U SE OF REP RESENTAT I VES , WASH I NGTON DC 

HO NORAB L E  J OH N  D D I NGELL , CHAIRt4AN S UBCOMM I TTEE ON OVERS I GHT & I NVEST I GAT IONS 

HONO RABLE NORMAN D DI CKS , HOUSE OF REP RESENTAT I VES 

HONORAB L E  THOMAS S FOLEY,  HO USE OF REPRESE NTAT I VES , HAS H I NGTON DC 

HONO RABLE SLADE GO RTO N ,  U N I TED STATES SENATE,  WASH I NGTON DC 

HO NORAB L E  ORRI N G HATCH , UN I TED STATES SE NATE , HASH I NGTON DC 

HONO RABLE MARK 0 HATF I EL D ,  U N I TED STATES SENATE,  WASH I NGTON DC 

H O NORAB L E  SAM U EL I HAYAKAHA , UN I TED STATES SENATE ,  WASH I NGTOi� DC 

HONO RABLE H E N RY M .  JACKS O N ,  UN I TED STATES SENATE , WASH I NGTON DC 

HO NORAB L E  AB RAHJlN KAZ E N ,  J R . , l1ATER & POWER RES O URCES SUBCO�1f1 . ,  HAS H I NGTOI� DC 

HONO RABLE PAUL LAXAL T ,  UN ITED STATES SENAT E ,  WASH INGTON DC 

HO NORAB L E  r� I CHAEL LmJRY , HO USE OF REPRESE NTATI VES , wAS H I NGTON DC 

HONO RABLE RONALD C MARLENEE,  HOUSE OF REP RESENTAT I VES , WASH I N GTON DC 

HO N ORAB L E  J OH I� 1 1ELCHE R ,  U N I TED STATE SENATE , VJAS H I N GTON DC 

HONO RABLE S ID r�OR R ISO N ,  HOUSE OF REP RESENTAT I V ES ,  WASH I N GTON DC 

HONORAB L E  R I CHARD OTT I NGER,  S UBCOMM I TTEE ON EN ERG Y CONSERVAT I ON & POWER ,  
HOUSE OF REP RESENTAT I VES , WASH INGTON DC  

HO NORAB L E  J OEL PRI TCHARD , HO USE OF REPRES E IHAT I VES , ��ASH I NGT I O N  DC 

HONO RABLE B OB PACKWOO D ,  U N I TED STATES SENAT E ,  WASH I NGTON DC 

HONORAB L E  JAMES D . SA NT I N I ,  HOUSE OF REPRESE NTAT I VES , WASH I NGTON DC 

HONO RABLE ALAN S IMPS O N ,  UN ITED STATE SENATE,  WASH I NGTON DC 

HO NORAB L E  DENNY SH ITH , HOUSE OF REPRESE NTATI VES , WASH I NGTON DC 

HONO RABLE ST EVEN S YMMS , U N I TED · STATES SENAT E ,  WASH I NGTON DC 
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HONO RABLE MORRIS K U DAL L ,  HOUSE OF REP RESENTAT I VES ,  WASH I NGTON DC 

HONORAB L E  t,IAL CO LM WALLOP , UN I TED STATES SENATE , \�AS H I NGTON UC 

HONO RABLE JAMES WE AVER , HOU SE OF REPRESE NTAT I VES , WASH I NGTON DC 

HONORAB L E  PAT W I LL I PMS ,  HO USE OF REPRESE NTAT I VES , \�AS H I NGTON DC 

HONO RABLE J AM I E  L. WH I TTE N,  HOUSE OF REP RESENTAT I VES , WASH I NGTON DC 

HO NORAB L E  RON WYDEN,  HO USE OF REPRES ENTAT I VES , WAS H I NGTOtJ DC 

HONO RABLE AL S W IFT, HO USE OF REP RESENTAT I VES , WASH I NGTON DC 

CUSTOME R S  

WA HK I AKUM COU NTY P U D ,  CATHLJV�ET \iA 

V I G I LANTE ELECTR I C  CO OP I NC ,  D I L LON MT 

PRA IR I E  POWER COOPERAT I VE I NC ,  FA IRF I ELD I D  

FLATHEAD IRRI GAT ION PR OJECT, S T  I G NAT I O US MT 

CARBORUNDUH COt�PANY,  VANCO UVER WA 

AL UM I N UM  COM PANY OF AMERI CA, WENATCHEE WA 

ALU4 I N U(� COt�PANY OF Jll.1E R I CA, VANCOUVER WA 

REYN OLDS METALS COMPAN Y ,  R ICHMOND VA 

BE NTON CO UNTY P U D  NO 1 ,  KENN� I CK WA 

UTAH POWER & L I GHT COMPANY ,  SALT LAKE C I TY UT 

FARMERS ELECTR I C  COMPANY , RUPERT ID 

WASH I NGTON PUD ' S  ASS OC IAT ION,  SEATTLE WA 

TOWN OF EATONV I LL E  POWER & L I GHT, EATONV I LLE WA 

OKAN OGAN COU NTY PUD NO 1 ,  OKANOGAN WA 

COL UMB I A  RURAL ELEC ASS N  I NC ,  DAYTON WA 

RU RAL ELECTR I C  COMPAN Y ,  R UPERT I D  

I DAHO POWE R COMPAN Y ,  B O I SE I D  
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K L I CK I TAT CO UNTY P U D , GOL DENDALE HA 

LOS ANGE L ES DEPT WATER & POWER , LOS ANGELES CA 

RE YNOL DS METALS Cor>1 PANY , PORTLAND OR 

BENTOI� RU RAL ELECTRIC ASS OC IAT IO N ,  PROS SER WA 

C H ELAN COUNTY PU D N O  1 ,  HE NATCHEE WA 

L IGHT D EPARTt-tENT,  C I TY OF PO RT ANGE L ES , PORT ANGELES WA 

FERRY CO UNTY P U D  N O  1 ,  REPUBL I C  I�A 

DOUGLAS ELECTRIC CO OP I NC ,  ROSEB U RG OR 

E U� H U RST MUTUAL POVJER & L I GHT CO , TACOf1A IlA 

GRAYS HARBOR COUNTY PU D N O  1 ,  ABERDEEN WA 

C LATS KAIH E PU D ,  CLATS KAN I E  O R  

SACRM� N TO MUN IC I PAL U T I L I TY D I ST, SACR�>1ENTO CA 

OHOP r�UTUAL L I GHT COMPAN Y ,  EATOt�V I LLE WA 

MCCLEARY L IGHT & POWER , MCLEARY WA 

PAC I F I C  POWE R  & L I GHT COMPAN Y ,  PORTLAN D  OR 

CLEARWATER POWER COMPAN Y ,  L EW I STON ID 

WEST KOOT ENAY POWE R & L I GHT CO , TRA IL  BC CANADA 

PUGET SOUND POWER & L I GHT COMPANY ,  BELL EVUE WA 

LAKEV I EM  L I GHT & pmJER COHPANY ,  TACor�A WA 

SAN D I E GO GAS & ELECTRIC COMPANY , SAN D I EGO CA 

C I TY OF DRA I I� L I GH{ & POWE R ,  DRA I N  OR 

E LECTRIC POWER S UP P L Y ,  U N I ON CARB I DE CORPORAT IO N ,  DA NB U R Y  CT 

MU N IC I PAL \4ATER & POW E R  DEPT. , C I TY OF PASADENA, PASADENA CA 

U N ITY L I GHT & POWER COMPANY ,  B U RL EY I D  

CO NS UME R POWER , I NC . , CORVALL IS O R  
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MONTANA POWER COMPAN Y ,  B UTTE MT 

WASH I NGTON WATER POWE R COMPAN Y ,  SPOKANE WA 

ORCAS POWER AND L I GHT COMPAN Y ,  EASTSOUND WA 

SA LEN ELECTR I C ,  SALEH OR 

SURPR ISE VAL LEY ELEC CO RPO RAT IO N ,  ALTU RAS CA 

I NLAN U POWE R & L i GHT COMPAN Y ,  SPOKANE WA 

r� I L TON -FRE EWATER L I GHT AND POWER,  M I L TON -FREEWATER OR 

COL UMB I A  POWE R COOP AS SOC I AT I O N ,  r,10NUf4E NT OR 

UMAT I LLA ELECTRIC CO OP AS S N ,  HERM ISTON OR 

KOOT E NA I  E L ECTR I C  COOP ERAT I VE ,  HAYDEN LAKE 10  

RAFT R I VER RU RAL ELECTRIC  COOP , MALTA 10  

LOST R I VER ELECTR I C  CO OP I NC ,  I 1ACKAY 10  

r'HSSOULA ELECTR I C  CO OP I NC ,  M ISSOULA r4T 

RAVA LL I CO UNTY EL ECTRI C COOP I NC ,  CORVAL L IS MT 

FLATH EAD ELECTR I C  CO OP I NC ,  KAL I S PELL MT 

SAUvl O l4 R I  VER EL ECTR I C  CO OP , CHAL L IS m 

EAST END MUTUAL ELECTRIC CO LTU , R U PERT 1 0  

L I NC OL N  EL ECTR I C  COOP ERAT I VE ,  E UREKA rH 

GLAC I ER ELECTRIC CO OP I NC ,  CUT BANK tH 

E UGENE WATER AN D ELECTR I C  BOAR D ,  E UGENE OR 

r� ID STATE ELECTR I C  CO OP I NC ,  LA P I NE OR 

HO ODRI VER EL ECTR I C  COOP ERAT I VE ,  ODELL OR 

CENTRAL ELECTRIC CO OP I NC . , REm�OND OR 

CR OWIJ ZELLERBACH CORPORATIO N ,  WEST L I NN OR 

TACOMA C I TY L I GHT,  TACOMA WA 
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N ORTH ERN L I GHTS , I I�C . , SAI'WP O I NT I D  

GEORG IA-PAC I F I C  CORPO RAT I O N ,  ATLANTA GA 

LOWER VAL LEY & L I GHT I NCORPORATED , AFTON WY 

GRANT COUNT PUD  NO 2 ,  EP HRATA WA 

HANNA M I N I NG COMPAN Y ,  CLEVE LAND OH 

CP NAT IONAL CORPO RAT I O N ,  BAK ER OR 

S EATTLE C I TY L I GHT ,  SEATTLE WA 

B I G  BEND ELECTR I C  COOP I NC ,  R I TZ V I LLE WA 

CROWN ZEL LERBACH CORPORAT I O N ,  SEATTLE WA 

KAI SER AL UM I N UM & C H EM I CAL CORP , TREN TWOOD WA 

MAS ON CO UNTY P U D  NO . 3 ,  SH ELTON WA 

ALDER MUTUAL L I GHT COMPANY ,  EATO NV I LLE WA 

COOS- CU RRY ELECTRI C COOP . , I NC . , COQU I LL E  OR  

I NT ERCOMPANY POOL,  S POKANE WA 

PORT LAND GEtJ ERAL ELECTRI C ,  PORTLAND OR 

W EST OREGON ELECTR I C  CO OP I NC ,  VERNON I A  OR 

ANACO NDA COMPAN Y ,  COL U��B I A  FALLS MT 

I>1EAD PLANT,  KAI SER AL UM I N UM  & CHEM I CAL CORP . , S POKAN E WA 

WHATCOM CO UNTY PUD  NO . 1 ,  BELL I NGHft/il WA 

WELLS RU RAL ELECTR I C  CO . ,  WELLS NV 

RI VER S I D E  EL ECTR I C  COMPAN Y ,  RUP ERT I D  

TACOMA C I TY L I GHT,  TACOMA WA 

WAS CO EL ECTR I C  COOP I N C ,  THE DAL L ES OR 

C OL UM B IA BAS I N  ELECTR I C  COOP , H EP PN ER OR 

CO NSOL I DATED IRRI GAT I O N  DIST.  1 9 , GR EENACRES WA 
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PARKLAND L IGHT & WATER , TACOMA WA 

HANNA I'l I CK E L St1E LT I NG CO . ,  RI DDLE OR 

K I TT I TAS COUNTY PUD NO . 1 ,  ELLENS B U RG WA 

C E NTRAL L I NCOL N PUD , NEII PORT OR 

FALL R I VER R U RAL ELEC COOP I NC ,  ASHTON ID 

I NDUSTR I AL CUSTOME RS OF BPA, PORTLAND OR 

N ES PEL EN VALLEY ELEC CO OP I i�C , NESPE L EM  WA 

S K�1A N I A  CO UNTY P U D ,  CARSON WA 

I N D USTRIAL CUSTOMERS , SEATTLE WA 

t1AS ON P U D  NO 1 ,  SHELTON WA 

OKAN tXlAN COUNTY ELECRIC  COOP . I NC . , W I NT HROP WA 

L I NCOL N E LECTR I C  CO OP ERATI VE ,  I NC ,  DAVENP ORT WA 

PAC I F I C  GAS & ELECTR I C  COt4PAN Y ,  SAN FRANC ISCO CA 

VERA I R R I GAT ION D ISTR I CT NO 1 5 , VE RADAL E tJA 

KA I SER AL UM I N UM & CH E[� I CAL CORP , OAKLAND CA 

RE YNOL DS ME TALS COt�PAN Y ,  RI CHMOND VA 

MART I N  t,1AR I ETTA AL UM I N U[� I NC ,  THE DALL ES OR 

S O UTHERN CAL I FORN IA E D I S ON CO , ROSEMEAD CA 

PAC I F IC COUIHY PUD NO 2 ,  RAYHOND WA 

STAUFFER CHEJ-U CAL Cm�PAN Y ,  tH PL EASANT TN 

GEO RG IA PAC I F I C COR PO RAT ION,  BEL L I NGHAM WA 

F RANKL I N  CO UIHY PUD , PASCO WA 

AL Ur�X PAC I F IC CORPO RAT IO N,  PO RTLAND OR 

M I N I NG & METALS D I V IS I O N ,  UN ION CARB I D E  CO RPORAT I O N ,  PORTLAND OR 

I NTAL CO AL UM I N UM  CO R PO RAT ION,  FERNDALE WA 
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I ND USTR I AL CHEM I CALS D I V IS I O N ,  PENNHALT COP PORAT ION , TACOt�A WA 

GEO RG IA-PAC I F I C  CORPO RAT ION,  PO RTLAND OR 

I NTERCOMPANY POOL , SPOKANE WA 

PEN I NS U LA L I GHT COr�PAN Y ,  G I G  HARBOR WA 

CAS CADE LOCKS C I TY L I GHT, CASCADE LOCKS OR 

SN OHOM ISH COU NTY PUD NO . 1 ,  EVERETT WA 

ANACO NDA COMPANY , VANCOUVER WA 

PUB L I C  UT I L I TY D ISTR I CT #1 , CLALL�1  CO UNTY , PO RT ANGELES HA 

TROUTDALE PLAN T ,  REYN OLD METALS CO . ,  TRO UTDALE OR 

L EW I S COU NTY PU D ,  CHEHAL IS WA 

PEND ORE ILLE COU NTY PUD  NO . 1 , N EW PO RT WA 

KAISER AL urH N Ut� & CHEfvl I CAL CO RP . , TACO�lA viA 

LONGV I EW PLANT-P R I t�ARY METALS , REYNOLDS t�ETALS CO . ,  LOI�GV I EW WA 

CANBY U T I L ITY B OARD , CANBY OR 

DOUGLAS CO UNTY PUD NO . 1 ,  EAST WENATCHEE HA 

I iWRGAIHC C H EJlH CALS 01 V IS I ON ,  PEiJNWALT CORPORAT ION , PORTLAIJU OR 

T I LL �100K PEOPL ES UT I L I TY D I ST . , T I LLAMOOK OR 

PUB L I C  UT I L I TY u ISTR I CT #1 , COHL I TZ CO U NTY , LONGV I EH IliA 

AL UM I N UM DI V I S IO N ,  KA I SER AL UM I N UM  & CHEM I CAL CORP , S POKANE WA 

CLARK CO U NTY PUD , VANCO UVER HA 

AL UMAX I NC . , SAN MAT EO CA 

I NTALCO ALUM I NUM CORPORAT I O I� ,  PORTLAND OR 

tMRT I N  MARIETTA AL UM I N UM  I NC ,  BETH ESDA MD 

ANACO N DA COMPANY , LOU IS V I LLE KY 

LOS ANGEL ES D EPT.  OF WATER & PWR . , LOS AN GELES CA 
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I NTEREST GROUPS 

C L EARWATER CO I�SE RVAT ION FORUM , LEW ISTO N ,  ID 

EN ERGY AND MASS E NV IRO NMENT,  CAL DWEL L ,  1 0  

I DAHO C I T IZENS COAL I T I O N ,  B O I S E , 1 0  

IDAHO CO NSERVAT ION LEAG U E ,  B O I SE ,  I D  

IDAHO ENV IRONi\lE NTAL CO UNC I L ,  I DAHO FALLS , I D  

KOOTENAI E NV I RONMENTAL AL L IANCE,  COEUR D 1 ALENE,  1 0  

I D AHO W I LDL I F E  FEDE RAT IOr� ,  CO E UR 0 I AL E N E ,  I D  

PAC I F I C  NORTHW EST CO NSERVAT ION COU NC I L ,  B O I SE ,  1 0  

L EAGUE OF U OMEN VOTERS OF I DAHO , B O ISE , 10 

LOST RI VERS-L EMH I RANGE W I LDERN ESS COU NC I L ,  POCATE L LO ,  10 

SAWTELLE CHAPTER UF O UTDOORS UN L IM I TED , ST . ANTHON Y ,  10 

S O I L  CONSERVAT ION S OC I ETY OF AMERI CA, B O I S E ,  1 0  

W I LDERNES S  S OC I ETY , B O I S E ,  ID  

vH LDL I F E  S OC I ETY , I DAHO CHAPTER , U . S .  FOREST SERV I C E ,  CO E UR D 1 AL E N E ,  ID  

W I LDL I FE RES O U RCES ,  I NC . , TROY, 1 0  

I�ONTANA i-I I LD ERNESS ASS N . ,  HELENA, r1f 

W ESTERN E NV IRO Nf<1ENTAL TRADE ASS OC IAT IO N ,  COL UMB IA FAL LS ,  r�T 

E NY IRONf� E tHAL L IB RARY , UN I VERS I TY OF t�ONTANA, r� I SSOULA,  iH 

S I ERRA CLUB , UP PER M ISSOURI  GRO UP , HELENA, I�T 

E NY IROI'l>1E NTAL I NFORMAT ION CENTER, HELENA, r�T 

S I ERRA CLUB , M ISSOULA,  MT 

FLATHEAD C I T IZ E NS FOR SAFE E NERG Y ,  WH I TE F IS H ,  tH 

E NV IRO NMENTAL QUAL I TY CON TROL , HELENA, MT 

FLATHEAD ENV I RONI 'IENTAL REPORT ,  KAL ISPELL , I'H 
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CENTRAL CAS CADES CO NSE RVAT ION COUNC I L ,  SAL Ef,l , OR 

CLATS OP E NV IR O NMENTAL CO U NC I L ,  ASTO R I A ,  OR 

COL UI,1B I A  R I VE R  F IS H E RfvlAN I S PROTECT I VE UN ION , ASTOR I A ,  OR 

CONS UMER POW ER LEAG U E ,  PO RTLAN D ,  OR  

1 000 FRI ENDS OF OREGO N ,  PORTLAN D ,  OR  

H EALTHY E NV IRONME NT ACT ION LEAG U E ,  AZAL EA, OR  

IZAAC WALTO N  L EAGU E ,  PORTLAND ,  OR  

LEAGU E  OF WOMEN VOT ERS OF OREGO N ,  SAL EM , OR  

M I D  - CO L UHB I A  CONCERNED C IT IZENS , THE  DAL LES , OR 

NAT IONAL AUDUBON S OC I ETY CORVALL IS CHAPTER, CORVALL IS , OR 

E N ERG Y CONSERVAT ION COAL I T IO N ,  LAKE OSWE GO , OR 

N EW AMER I CAN MOVEME N T ,  EUGE N E ,  OR 

NATIO NAL W I LDL I FE FEDERAT IO N ,  PORTLAND ,  OR 

NATU RE CO NSERVANC Y ,  PO RTLAN D ,  OR 

ORE GO N  ENV I R ON!\IENTAL CO UNC IL, PORTLAND , OR 

OREGON L EAGU E  OF E NV IRO NMENTAL VOTERS , PORTLAND ,  O R  

O RE GO N  SHORE COI�SE RVAT I O N  COAL I T ION , ROCKAHAY , O R  

OREGON W I LDL I FE FEDERAT IO N ,  SAL EM ,  O R  

O RE GO N  COMMON CAUSE , EUGENE,  O R  

S I ER RA CLU B ,  PO RTLAN D ,  O R  

IvlARY ' S  PEAK GRO UP , S I ERRA CLUB , CORVALL IS , OR 

S I ER RA CL UB - R OG U E  GRO UP , GOLD H I L L ,  OR 

WEST ERN FORESTRY AND CONSE RVAT I ON ASSOC I AT ION , PORTLAND ,  OR 

W I LD ERN ESS S OC I ET Y ,  PO RTLAN D ,  O R  

E UGENE F UTURE POWER COMM I TTEE, EUGENE,  OR 
ENV I RONMENTAL STU D I E S  CENTE R ,  UN I V E RS I TY O REGON , EUGEN E , O R  
WATER RESOU RCES PROGRAM , NATI ONAL W I LDL I FE FEDE RATI ON , WAS H I N GTON , DC 
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GREE N PEACE FOUNDAT IO N ,  EUGE N E ,  OR 

L EAGUE OF HOI�E N VOTERS OF CENTRAL LANE CO U NTY , E UGE N E ,  OR 

TROJAN D ECOMM ISS ION I NG ALL IANCE , E UGEN E ,  OR 

NORTHWEST COAL I T I O N  FOR ALTERNAT I VES TO PEST I C I DES , EUGEN E ,  OR 

OREGON W I LD L I FE FED ERAT I O N ,  PORTLAN D,  OR 

CLATS KAN I E-QU I NCY C I T I Z E NS ' PUBL I C  ADV I S O RY COMM I TTEE , CLATSKArH E ,  OR 

RA I N I ER-FERN H I L L  C I T I ZENS ' PUBL I C  ADV ISORY COMrYl I TTE E ,  RAI N I ER ,  OR 

SCAPPOOSE-S P  I TZE NBERG C I TIZENS ' PUBL I C  AUV IS ORY COnl'U TTE E ,  SCAPPOOS E ,  OR 

METROPOL I TAN SERV I CE D I STR I CT,  PO RTLAN D ,  OR 

B I RK E NFELD-I� I ST C I TIZENS ' P UBL I C  ADV IS ORY Cor�i'iI I TTEE , RAI N I ER ,  OR 

AUDUBON S OC I ETY , SEATTL E,  WA 

C I T IZ E NS AGAI NST TOX I C  HERB I C IDES , CLARKSTON , WA 

E COTOPE GRO UP , SEATT L E ,  WA 

FE DERAT ION UF WESTERN O UTDOOR C L UBS , SEATTL E ,  HA 

FRI ENDS OF THE E ARTH , SEATTLE,  WA 

WAS H I NGTO N STATE SPORTSr�E N '  S COUNC I L ,  I NC . , TACOMA , �'A 

I N LAND EMP I RE B I G  GN�E COUNC I L ,  S POKAN E ,  WA 

L E AG UE OF �J Or�E N VOTERS , SEATTL E,  WA 

NORTH CASCAD ES CONSERVAT ION CO U NC I L ,  SEATTL E ,  WA 

OL yt·1 P I C  CONSE RVAT I O N  COU NC I L ,  PORT ANGELES , \JA 

P I ERCE COUNTY ACT IO N ,  TACOMA, WA 

PUGET S OUND CHAPTER OF THE OCEAN I C  SOC I ETY , SEATTL E ,  WA 

R I CHLAND ECOLOGY COM M IS S IO N ,  RI CHLAN D ,  WA 

S I ERRA C L UB , SEATTLE ,  WA 

S I ERRA C L UB - PUGET SOUND  GROUP , SEATTLE , WA 
MO NTANA H I SORI CAL SO CI ETY , HELENA , MT 
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S I ERRA CLUB - YAK IMA RI VER GROUP , YAK IMA, HA 

STOP TOX I C  OVERS P RAY OF PEST I C I D ES ,  K IRKLAND ,  ��A 

WAS H I NGTON ENV IRONdE NTAL COUNC I L ,  SEATTLE , HA 

WA FOREST PROTECT ION ASS OC I AT IO N ,  OLYMP I A ,  WA 

N ORTH CASCADES CONSERVAT I ON COUNC I L ,  SEATTLE ,  \/A 

B ON N EV I L LE ELECTR I C  RAT EPAYERS O RGAN I ZAT I O N ,  PROS SER , WA 

THE W I LDERNESS SOC I ETY , WEST ERN REG I ONAL OFF I C E ,  DENVER , CO 

F RI ENDS OF THE EARTH , WASH I NGTO N ,  D . C .  

L EAGUE OF W OME N VOTERS , MI SSOU LA MT 

E NV IRON1,1E NTAL LAW Cm-1f'1 I TTEE OF YOUNG LAWYER I S SECT I ON OF SEATTL E-K I NG COUrHY 
BAR ASSC . ,  SEATTL E ,  WA 

I� ORTHWEST ENV IRONnE NTAL DEFEI�SE CENTER ( NEDC ) ,  P ORTLAi� [) ,  OR 

NORTHWEST FUND FOR THE E I�V I RONMENT,  SEATTL E ,  WA 

E f'N IROt�nE N TAL DEFENSE F UN D ,  \'JASH I I�GTON , D . C .  

PAC I F I C MARI N E  E NV IRO NMENTAL LABO RATO RY , SEATTL E ,  viA 

N ATURAL RESOURC E  DEFENSE COUNC I L ,  SAN FRANC ISCO , CA 

TR I BES 

NW I ND I AN F IS H ERI ES COMt4 . , OLYMP IA,  \'JA 

ONFEDERATE D  TR I BES OF THE Ut4AT I LLA RESERVAT I O N ,  PEN DLETON , OR 

K OOTENAI TRI BAL CO UNC I L ,  KOOTENAI TR I BE OF I DAHO , B Ot� I�ERS FERRY , I D  

COUNC I L  O F  EN ERGY RES O U RCE TR I BES ,  WASH I NGTO N ,  D . C . 

S POKANE TR I BE OF I ND I ANS , VEL L P I N I T ,  WA 

NEZ PERC E  TR I BE OF IDAHO , LAPWA I ID  

COL UI·1B I A  R I VER I NTER-TR I BAL F ISH COi41,l I SS I O N ,  PORTLArJD OR 

COLV I L LE CONFEDERATE D TRI BES , NES PEL EM WA 
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OTH ERS 

N ORTHWEST POWE R P LANN I NG CO UNC I L ,  HEL ENA IvJT 

L I ND SAY HART NE I L  & WE I G L ER ,  PO RTLAND OR 

C H I CK ERI NG & GRE GO RY , SAN FRANC ISCO CA 

PERK I NS LAW F IRM , SEATTL E WA 

RI  CHAR D BAXENDAL E ,  ATTORt�EY AT Lffi� , PORTLAND OR 

RAN DY B OI ES ,  ALBANY OR 

BC H YDRO & POWER AUTHO R I TY ,  VANCO UVER BC CAI�ADA 

W ESTERN ANAL YS IS I NCO RPO RATED ,  HELENA MT 

SEZ E N DORF ET AL , PORTLAND OR 

AL UM I N UM COMPANY OF AMERI CA, P I TTS B U RGH PA 

J IM COON,  PORTLAND OR 

S U RV I VAL C ENTER , UN I VERS I TY OF OREGO N ,  EUGEI� E ,  OR 

HERB L IB RARY H UXLEY COLLEGE OF E NV I RO Ni�E NTAL STU D I ES ,  BEL L I NGHN1 ,  I�A 

RECREAT IO NAL E QU I PMENT I NCORPORATED ,  SEATTLE ,  I�A 

W ESTERN E NV IRO NMENTAL TRADE ASS OC IAT I O N ,  BELL EVU E ,  ��A 

TR I CO ECONOH I C  DEVELOpr�E NT D I STRI CT, COLV I L L E ,  WA 

CLEARWATER ECONOM I C  D EVE LOPMENT ASS OC IAT I O N ,  MOSCOW , 1 0  

ATOM I C  I ND USTR I AL FORUM , I NC . , WAS H I NGTON , D . C .  

BECHTEL POWER COR PO RAT IO N ,  GA I TH ERSB URG,  MD 

W I LK I NSOr� ,  CRAGUN & BARKER L�J OFF I CES , I�ASH I N(]TON , D . C .  

COLO RADO STATE U IH VER S I TY L IB RAR I ES ,  FORT C OLL INS , CO 

CENTER FOR URBAN AFFAIRS , EVANSTON ,  I L  
S C I EN CE APPL I CATIONS , I N C . , MCLEAN , VA 

PAC I F I C  N O RTHW EST L AB O RATO R I ES ,  R I CHLAN D ,  WA 
MONTANA CONSUMER COUS EL , H E L ENA , MT 
REESE BROTHERS , KELS O ,  WA 
E . E .  BLACK , LTD . , HONOL UL U ,  HAWA I I  
SEATTL E MASTER B U I L DE RS ASS O C I AT I O N , S EATTLE , WA 
L I B RARY , S EATTLE - F I RST NATI ONAL BAN K ,  S E ATTLE , WA 
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CROWN ZEL LERBACH CORPORAT I O N ,  PORTLAND , OR  

FLATHEAD AGE NCY , RONA N ,  MT 
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Bureau of Ind ian Affa i r s  
Por tland , OR 
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Letter retyped from orig inal . 

Bonnev ille Power Administrat ion 
Mr . Peter Johnson , Adm. 
P . O .  Box 3 6 2 1  
Por t land , Or egon 9 7 2 0 8  

S ir : 

Mr s .  Leonard K i le 
Rt . 1 Box 4 2  
Ode ssa , Wn 9 9 1 5 9  
( B ig Bend Elec t r ic Coop use r )  
5/3/82 

I am wr i t ing about my concern of the h igh and fast r i s ing cos t of our 
elec t r ic i ty . 

We are already pay ing far too much for our electr ic ity .  An average household 
pays $65 . 00 a month for-ut i l it ies alone , no heat expense added . 

Why should we ( user s )  pay for someone else ' s  mistake that is now be ing 
abandoned? I f  the pro j ect WHOOPS should have been f i ni shed the expense would 
have been bad enough bu t now we ' ll see no bene f i t . 

I feel we ' re pay ing more than our fair share for northwest elec t r ic i ty now . 
M iddle income and low income people cannot afford any more pr ice h i kes . 

/s/ Mr s .  K i le 
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Ms . Donna  L .  Ge i ge r  

---- . .  CJ/VISION OF-tl: POWER MANf..GEMENT f. . .  ! 

No. Date -�; R-O -.213 5/7' 
Referred to: 1 

f\ - --;----- � " ctlOn Taken:----· I ' o Ans.. 0 No Reply : By Data 

P u b l i c  I n vo l veme nt  Coord i na to r  
B o n n e v i l l e Power Admi n i s t ra ti o n  
P .  O .  Box 1 2999 
Port l a n d , Oregon 9 7 2 1 2  

Ma l ta ,  I da h o  � 334l 
30 Ap r i l 1 982 

RE : Sta temen t  p resen ted to  B . P . A .  rate h ea r i n g B o i s e , I da h o , Ap r i l  
1 4 , 1982 . 

Dea r Ms . Ge i g er : 

My name i s  J o h n  A .  P i e rc e . I ra nch  nea r Ma l ta ,  I da h o  a n d  p u rc h a s e  I 
power from Raft R i ve r  R u ra l E l ec tr i c  Coopera ti ve , I nc .  

I i rr i ga te 840 a c res  wi th 5 we l l  pumps a nd 3 b oo s te r  p umps . I a l s o h a ve 
r i ver  wa ter to s up p l eme n t  the we l l  wa te r .  Due  to the  n a ture  of  th e 
growi ng s e a s o n  i n  th i s  va l l ey ,  c rops a re l i m i ted to hay and  g ra i n .  

D u r i ng the  l a s t  th ree yea rs I h a ve made  every improveme nt pos s i b l e  to 
ma k e  my i rr i ga t i o n  sys tem e ffi c i en t  a n d  con se rve e l e c tr i c i ty .  Th i s  
i n c l uded new pump bow l s , rede s i g n i n g  the i r r i ga t i on  sys tem , p i vots a n d  
comb i n i ng r i ver wa ter and  p ump wa ter for 1 0 0 %  s p r i n k l e r .  Th i s  cos t 
a p p rox i ma te l y  $ 19 5 , 000 o r  i f  amorti zed ove r 1 0  years  a t  p re s e n t  i n te re s t  
ra tes th i s  fi g u re i s  doub l ed . Th i s  amounts  t o  $464 p e r  a c re . 

I k now B . P . A .  i s  extens i ve l y  p romo t i ng  pump e ff i c i e ncy tes t i ng , b u t  when 
one l oo k s  a t  the do l l a rs there i s  a q u es t i on i f  they a re s pe n t  w i s e l y .  
Th e do l l a rs p e r  a c re per  yea r  l oo k s  l i ke th i s :  

Sys tem i mp roveme n t  - amo r t i zed 
over 1 0  yea r s  $ 46 . 00 

L a b o r  s a v i n g s  - 6 . 00 
40 . 00 

E n e rgy a nd dema nd c h a r g e s  2 5 . 4 1 
$ 6 5 . 4 1  

Th i s  $ 65+  i s  the co s t  per yea r fo r the next  ten  yea rs a ss um i n g  th e re i s  
no ra te i nc rea se . Th i s  f i g u re i s  a pprox i ma te l y  1 0 %  o f  the va l ue o f  t h e  
l an d . Th i s  r e p r e s e n t s  a 5 8 %  i nc rea s e  i n  KWH u sed s i n ce 1 9 74 a n d  demo n ­
s tra tes th a t  t o  i mprove e ffi c i e n cy doe s n o t  a l ways meJ n red uc i ng KWH . 
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Ms . Donna L .  Ge i ge r  
P u b l i c  I n vo l vemen t  Coord i nator  
Pa ge 2 

30 Apri l 1 982 

The mo s t  e ffi c i e n t  pump i s  of  n o  va l ue u n l ess  i t  i s  comb i ned w i th a n  
effi c i e n t  sys tem t o  a p p l y  t h e  wa ter a s  req u i red  by t h e  p l a n ts . Al s o  th i s  
i nd i ca tes th a t  i mpro v i n g  e ffi c i ency i s  not  nece s s a r i l y  cos t e ffec t i ve . 

E ve n  wi tho u t  u s i ng a re t u rn on  o u r  i nv e s tment  there i s  no  profi t i n  
r a n ch i n g .  The l a nd i s  rea l l y  the o n l y  va l ue l e ft i n  my operat i o n . Y o u r  
i nc rea sed ra tes a r e  now decreas i ng my l a nd va l ues a n d  wi l l  i ncrease  the 
perce n tage  o f  the cost of  i rr i ga t i on to the va l ue of the  l a n d . 

I h a ve v i s i ted wi th  the Ca s s i a  C o u n ty As s e s s o r , Ca l v i n  He i ne r , wh o 
fu rn i s hed  th e fo l l owi ng i nte res t i ng i nfo rma t i o n : 

Every $ 1  i ncrease  i n  wa ter cos t decreases  the  ma rke t va l ue for 
ta x p u rposes  by a n  es t i ma ted $ 1 0 pe r a c re a n d  a c tua l sa l e  v a l ue  
by a n  es t i ma ted  $ 2 0  pe r a c re . 

Th i s  t ra n s l a t e s  i n to a tax  va l ua t i on s h i ft from ag r i c u l t u r a l  
p ro pe r ty t o  o t h e r  c l a s s e s  o f  p rope r ty , i . e .  res i de n ti a l , 
commerc i a l , i nd u s t r i a l  p ropert i es . 

P re s en t l y  Cas s i a  C o u n ty h a s  276 , 96 3  a c re s  o f  i rr i ga ted  l a nd 
of wh i ch B u r l ey I rr i ga t i on D i s tr i c t  has  48 , 000 a cres under  
g ra v i ty ,  l ea v i n g  a p p roxi ma te l y  206 , 066  a c r e s  o r  90% of  the  
b a l a nce i s  pump  i rr i ga ted . 

Every $ 1  i ncrease  i n  wa te r c o s ts wi l l  reduce the Ca s s i a  C o u n ty 
ta x b a se a n  e s t i ma ted $ 2 , 060 , 660 . 

Al though  food i n  s ome fo rms i s  cons i dered i n  s u r p l u s , i t  i s  fa s t  becomi ng a 
pawn i n  wor l d  p o l i ti cs a n d  i n  the  ba l a nce of  t rade . Col o rado , I da h o  a n d  
U t a h  u n i vers i t i es h a ve s h own tha t  e v e ry cow o n  the r a n g e  f o r  o n e  mon th 
c o n t r i b u te s  $40 - $ 70 to  th e l oca l economy . Th i s  concept  a l s o a pp l i es to 
bee ts , bea n s , iJaY , e tc . Th i s  i mjJa c t  to �he l oc a l  economy i s  r e f l e c ted by 
p u r c h a s e s  of  t ra c tors , truc k s , s u p p l i e s , taxe s , e tc . You  mu s t  recog n i ze 
th e fa r reac h i ng  effe c ts of you r  rate i ncreases . I f  the p umps d o n ' t  go  
on  th e do l l a rs  s to p  f l owi n g . 

I was o n  the Raft R i ver E l e c tr i c boa rd wh e n  you i s s u ed th e ' no t i ce o f  
i n s uffi c i e ncy ' . You  a l so  i nd i ca ted tha t  y o u  we re wo r k i ng j o i n t l y  wi th WPPSS  
on  nuc l ea r  p l a nts 1 a n d  2 by  way of  g u a r a n tees a n d  net b i l l i n gs . Al s o  that  
at  the  t i me o f  our  contract  e xp i ra t i on you  wo u l d  h a v e  n o  sympa thy for  a ny 
Co- o p  wh o had  not  a r ranged for a power s u pp l y .  T h i s i n fl uenced th e board 
to  s i gn the  WPPSS  c o n t ra c t . 
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Ms . Donna L .  Ge i ge r  
P u b l i c  I n vo l veme n t  Coord i na to r  
Page 3 

3 0  Apr i l  1 982 

You  s pec i fi ca l l y  to l d  u s  our l oa d  g rowth wo u l d  b e  3% . Now you  a re p ro ­
j e c t i n g  a 1 . 5% l oad  g rowth . O n e  perce n t  g rowth i nd i cates  t h a t  t he No rthwe s t , 
th e fa s te s t  g row i ng reg i o n  i n  the  U . S . , w i l l  h a ve pra c t i ca l l y  n o  g rowth i n  
i nd u s try or  b u s i ne s s  a n d  pra c t i ca l l y  no  po p u l a t i on  g rowth . Th ere i s  a n  e rro r 
s omewh ere i n  th e s e  p rojec t i ons . 

Our va l l ey wa s deve l o pe d  a n d  o u r  economy i s  ba s ed on  p ump i rr i ga t i on wh i ch 
you e n c o u raged  by way o f  your  rates  a n d  the i rr i ga t i on d i s c o u n t  o f  a pp rox i ­
ma te l y  1 5 % , now you have  ta ken th i s  away . O u r  Co-op  l oad  i s  a b o u t  83% 
i rr i ga t i o n . I can l i ve wi th the  i n c rea sed power for my h o us e , b u t  i rr i ga t i on 
i s  my l i ve l i h ood . 

You  mus t re cogn i ze the fa r rea c h i ng  e ffec ts of  yo u r  rate i ncrea s e s . Th ere 
i s  a q ue s ti on i n  some of  our m i nd s  as to wh e th er we can  j us ti fy t u rn i n g  on  
some o f  our p umps . When  pumps a re l e ft i d l e  tha t i s  a l os s  of  reve n u e  to the 
Co - op a nd i n  order to  mee t fi xed costs  ra tes  wi l l  ha ve to be ra i sed to the  
rema i n i ng p umps . Th i s  c ou l d s n owba l l  i n to b a n k r u p tcy o f  the Co - o p  a n d  
p umpe rs . 

I b e l i eve th ere a re th i ng s  yo u cou l d  do to h e l p i rr i ga ti o n  pump i n g a n d  p re­
ve n t  b a n k ru p tcy o f  the fa rms a n d  the  e l e c tr i c  Co- o p . Beca u s e  o f  your  p re v i o u s  
i nvo l vement  a n d  m i s ta ke s , I th i n k y o u  h a v e  an  o b l i ga ti on t o  provi de s ome 
re l i e f .  I wo u l d s u gge s t  a few th i n g s : 

1 .  Do n o t  i nc re a s e  ra tes . 
2 .  The i rr i ga t i on ra tes for Apr i l a n d  May s h o u l d b e  on  th e s ummer 

sched u l e .  Norma l l y  y o u  a re s p i l l i n g wa ter d ur i n g th e s e  month s . 
3 .  You  a re s pe n d i ng  5 to 6% o f  the  fi rm reso urce revenue proj e c t i on  

of  your  b u d ge t  for con serva t i on . I a s s ume 5 to 6% o f  my pump 
b i l l goes  to conserva t i on . We  a re do i ng every th i ng we can for 
co n s erva t i on a s  i n d i v i d ua l s a n d  as  a Coopera t i ve ; don ' t  ma ke us  
pay twi c e . Red u ce our b i l l  5 to 6% . 

4 .  I u n d e r s ta n d  a N i ck l e  m i n i ng compa ny w i th i n  th e W i l l amette Va l l ey 
h a s  b een g i ven s pe c i a l  cons i de ra t i on for t h e i r ra te s . You  
certa i n l y  can  j us t i fy re i n s ta t i n g  the 1 5% i rr i ga t i o n  d i s co u n t . 

5 .  Your  p o l i cy i nd i c a te s  tha t c u s tome r s  i n  the  nor thwe s t  h a v e  a p r i o r i ty 
for power p roduced  i n  the  northwe s t .  When  dump power i s  s e n t  to 
C a l i forn i a  the i r  r a te s h ou l d be  the  e q u i va l e n t  of o u r  ra te a n d  
dur i ng t h e  d ump per i od w e  i n  th e northwe s t  s h o u l d rec e i ve o u r  
power a t  th e d ump ra te . 
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Ms . Donna L .  Ge i ge r  
Pub l i c  I n vol veme n t  Coord i na to r  
P a g e  4 

30 Apri l 1 982 

I h ope you w i l l  g i ve con s i dera t i on to the th i ng s  I h a ve me n ti oned  bec a u s e  
the re s t  of the  pumpers i n  t h e  va l l ey a re i n  t h e  s a m e  s i tua t i o n  tha t I a m  
i n .  Mos t pumpers  a re more severe l y  i mpacted beca u s e  I a m  i n  a l ow pump i ng 
l i ft a rea and  I a l s o have r i ve r  wa ter tha t on l y  needs  to b e  pres s u r i zed for 
s p ri n k l e r s . 

Th a n k  you for the  opportu n i ty to g i ve you  my i mpu t . Th i s  s ta teme n t  wa s 
n o t  g i ve n  i n  i ts comp l ete  text i n  B o i s e  beca u s e  o f  the ten m i n u te t i me 
l i m i t .  B . P . A .  a l so s h ou l d  have been l i m i ted  to  ten m i n u te s  i n  the i r  
pre se n ta t i on  a s  th i s  mee ti ng was  p u b l i c i zed a s  a mee t i ng to g e t  i mp u t  from 
the peopl e .  200 m i l e s i s  a l ong  way to tra ve l for a ten m i n u te pre s en ta t i on . 

JAP : a a  

S i ncere l y , � 
� / . / 
�?tM;� 

li J o h n  A .  P i e rce 
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hl.phono 5 0 3/44 0 - 4 2 3 1  
Room 3 0  S }  Courthouse 

Rose-burg. Oregon 97470 

REGIONAL COUNCIL OF GOVERNMENTS 

AC KNOWLEDGEMENT OF NOT I F I CAT I ON 

for the  

OMB  C I RCULAR A-95  AREAW I DE C L EARI NGHOUSE  REV I EW 

Ant hony R .  Mo rre l l Not i f i ca t i o n  T i t l e : D E I S  fo r1 982 Rate P ro po sa 
Env i ronmenta l  Manage r 

Bonne v i l l e Powe r Admi n i s t rati o n  

P .  O .  8 0 x  362 l -SJ 

Portl and ,  OR  9 7208 

Re fe rence N umbe r :  

Rece i pt Date : 5 -6-82  

Th i s  i s  b e i ng  d i s tr i buted  to the fo l l owi ng agenc i es or  offi ces for  rev i ew and  
c omment :  

/ / Your  not i f i ca t i o n  wi l l  be p resen ted a t  the nex t meeti ng  of  the Ump q ua 
Reg i on a l  Counc i l  of Gove rnme n ts o n  a t  1 : 30 
p . m . , i n  Room 200 o f  the D o u g l as County J us t i ce B u i l d i ng .  I f  t h i s 
mee ti ng  d a te i s  more than  30 days from a reaw i de c l e a r i nghouse  rece i p t ,  
a n  exten s i on o f  the rev i ew peri od  i s  req ues ted . The res po n s e  t o  the  
not i fi c a t i on , i n c l ud i ng forma l a ct i o n  by t h e  Counc i l and  doc ume n ta t i o n  
of  a l l comments , wi l l  be ma i l ed t o  y o u  o n  __________ _ 

For a pp l i cants  that  a re n o t  membe rs of  Umpq ua Reg i o n a l C o unc i l  o f  Govern­
me� t� , a $ 35 . 00 fi l i ng fee wi l l  be  req ues ted for paymen t  in  the  res p o n s e  
mal l l n g .  

/ X / Y o u r  no ti fi  ca  t i  o n  wi  1 1  not  be rev i  e\,/ed fonna l l y by the  Umpq ua Reg i ona  1 
Counci l of  Governme n ts . I f  you rece i ve no  response  wi th i n 30 days of 
the date of  areawi de c l ea r i nghouse  rec e i p t , you  may a s s ume n o  advers e  
commen ts to t h e  n o ti fi c a t i on . There i s  no  fi l i ng f e e  fo r th i s  rev i ew .  

Shannon  D a v i s ,  Coord i nato\ 
218 
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ORE G  P ROJE CT NOT I CE ACKNOWLE DGr �NT 

S tate C learinghous e 
In te rgove rnmenta l  Re lations Divi s ion 

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  or Toll Free in Oregon 1 - 8 0 0 - 4 5 2 - 7 8 1 3  

App li cant : �B�PA� ________________________ __ 

P ro j e c t  Title : ] 982 Bate Prowsal 
Date Rcd . __ �5�/�]�1,�/8�2� __________________ __ 

PNRS # OR 8 2 0 5 1 1 - 0 3 0 - It 
Your pro j e ct no ti ce has been as s igned 
the fi le ti tle and number that appear 
above . P le ase use i t  in corre s pondence 
and i f  app li cab le en ter i t  i n  B lock 3A 
on the 4 2 4 form for the pro j ect . Your 
pro j ect o ti ce mus t also be s ubmi tted 
for review to any a f fe c ted areawide 
c le aringhouse . 

a .  FE DE RAL GRANTS 

�In itial 30  day review of your noti ce --
of intent to app ly for grant funds 
began on above date 

Your pro j e c t  notice was circulated to 
s tate agencie s  che cked be low 

ECONOMIC DEVELOPMENT & CONSUMER SVCS . 
X l.qri cul ture X 80il  & Water D ivi s ion 
-

E conomi c Deve lopment -
Fire Marshal 
Hous ing 
Labor 
Re al E s ta te 

EDUCAT ION 
E ducation 
Higher Education 
Educ Coord inating 

EXECUTIVE 
Budge t 

HUMAN RE SOURCE S 
Senior Services 
Chi ldren ' s  Servi ces 
Communi ty Servi ces 
Corre ctions 
Emp loyment 
He alth 

/� 3 0  day review o f  your fin a l  grant Mental He alth 
application began on the . above date .

-
Vocational Reh ab i l itation 

b .  HUD HOUS ING 

/ / Initial  30 day revi ew began on the 
above date 

c .  D I RECT FE DE RAL DEVE LOPMENT 

/� In i ti al 3 0  day review 

d .  ENVI RONMENTAL IMPACT STATEMENT 

LX7 Ini ti al 45 day review of dra ft 
EIS began on above date . 

/� 3 0  day review o f  fina l  E I S  
began on the above date 

e .  STATE PLAN/AMENDMENT 

/� 4 5  day review began on above 
date . 

State C le aringhouse use on ly : 

S t .  Ag cy . Due Date 

Fed Agency 
County 

2 19 

Adult & Fami ly Services 
NATURAL RE SOURCE S  
X Governor ' s  O f fi ce 
X DEQ 
X Fi sh and Wi ldl i fe 
X Fores try 
X Geo logy 
X Lands X Water Resources 

TRANSPORTATION 
Dire ctor 
H ighway Divi s i on i P arks Divi s ion 
Pub l i c  Tran s i t  
Aeronautics 

MI SCELLANEOUS 
Exten s ion Se rvi ce 
Health P lng & Dev . Agcy . X LCDC -
Law Enforcement 

.z Energy 
� H i s tori c Pre servation 
� Other PUC 



MONTANA HISTORICAL SOCIETY 
H I STO R I C  PR ES ERVAT I O N  O FF I C E  

225 N ORTH ROB ERTS STREET . (406) 449-4584 . H ELENA. M O NTANA 59601 

May 1 2 ,  1 9 8 2  

Anthony R .  Morrel l 
Environment al Manager 
Bonneville Power Admini s t rat ion 
P . O .  Box 3 6 2 1-SJ 
Portland , OR 9 7208 

Dear Mr . Morrell : 

Re : Dra f t  Environmental Impact S t a t ement 
1 9 8 2  Rate Propo sal 

The  Montana S t a t e  Historic Preservat ion O f f ice has reviewed the above 
r eferenc ed document to ascertain the Department of Energy ' s compl iance 
with Sect ion 1 0 6  o f  the National Hi s t o r ic Pre serva t ion Act o f  1 9 6 6 , 
a s  amended , and Executive Order 1 1 59 3 . 

The sect ion on Heritage C onserva t ion omi t s  the f ir s t  manda t ed Federal 
agency r espons ib i l i ty -- "to ident ify or cause to  b e  identif ied any 
Na t ional Reg is ter or el igib l e  property that i s  located within the 
area o f  the undert ak ing ' s p o t ent ial environmental impac t . " The iden t if ica t ion 
o f  Nat ional Reg is ter and el igib l e  p roper t ie s  must  precede a f ind ing 
o f  e f fect . In add i t ion , a determinat ion o f  effect  is  no t made solely 
by the staff  or a Fede ral agency . I t  is made in consultat ion with 
the  S tate  H istor ic Preserva t ion O f f ice and the Advisory C ouncil  on 
Hisot r i c  Preserva t ion . We refer you to  the implemen t ing regulat i ons 
o f  the Historic Preservat ion Act o f  1 9 6 6 ,  3 6 C FR800 . 

Th is document has expanded far b eyond the weatherizat ion measure s  
proposed i n  t h e  Environmental Assessment for  t h e  Proposed BPA Reg ionwide 
Weatherizat ion Program pub l ished on Apr il 30 , 1 98 1 . The installat ion 
of sto rm doors and windows and the solar/heat pump wa ter heater p rogram 
will unque s t ionably have an effect  on Nat ional Reg ister  or el igib l e  
p roper t ies as def ined 36CFR800 . 3 ( a) . 

We are also concerned with the propo sed convers ion o f  in ter io r  and 
exter ior "mercury vapor , incandescent and selec t ed flourescen t  lamp s  
t o  the more e f f ic ient h igh pressure sodium and metal hal ide . "  Ligh t ing 
f ix tures are an important arch itectural fea ture in many h i s t o r ic 
buildings and the ambience in many older neighb orhoods is  provided 
by the 0 r ig inal s treet ligh t ing f ix tures . The poten t ial e f f ec t  is 
l ikely to be adverse in b o th in stance . 
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Anthony R .  Morrell 
May 1 2 ,  198 2  
Page 2 

We applaud the weatherizat ion program in principle , f o r  to  prese rve 
our older buildings , we mu st make them energy e f f ic ient . We should 
not , however , rush thoughtles sly in to a program wh ich has the po tential 
to adversely impact s ignif icant h i s t o r ic and arch itec tural propert ies 
and neighborhoods without a careful evaluat ion o f  tho se propert ies 
and alterna t ives . We r equest  that the Her itage C onservat ion sect ion 
be expanded to outl ine your comp l iance wi th all h i s t o r ic prese rvat ion 
legislat ion . 

F inally , addre s s ing the larger i s sue o f  rate increa se s ,  there i s  
an important impact wh ich has no t b een d iscussed . That is  the effect  
on the stat e ' s  histo r ic mans ions . Onc e all f ea s ib l e  energy conserva t ion 
methods have b een under taken , increased rates have the potent ial 
to place an unsolvab le burden on hi storic house owners . The only 
opt ion left  for  the owner will be conversion to mult iple family dwelling s .  
Al though this is  a solut ion o f  last reso r t , it  i s  clearly looming 
be fore us today . We need to answer the que s t ion o f  what the ef fect s 
will b e  and what opt ions will b e  ava ilab le . 

S incerely , 

Marcella Sherfy 
Deputy SHPO 

LJ /det 

cc : Marj o r ie  Ingle 
Advisory Counc il on Historic Preservat i on 
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/f.� ... \ United States ("l�l�\ Department of � Agriculture 

Soil 
Conservation 
Service 

1220  S .  W .  T h i rd Ave n u e  
1 6 t h  F l oor 
Port l an d ,  Ore gon 9 7204 

r . OFFICAL fU (uPY 
'< 0 .  Date 

I 
I 

MAY 1 7 1982 

I�A�c�;,o-n�T�ak�e-n--------� 

l O ANS. 0 �(' REPL 'y 
_ By Da'e 

May 1 3 ,  1 9 8 2  

Peter T .  John son , Admi n i s tr ator 
Bonnev i l l e  Powe r Admi n i s t r at ion 
P O Box 3 6 2 1  
Por t l and , O r e gon 9 7 2 0 8  

D e ar Mr . Johnson : 

We have no comment on your 1 9 8 2  Rate Propo s a l , D r a f t  

Environmental Imp act S t atement . 

S incere ly , 

//;;4/1 ;1 ...L 'CfJY[liixVUI..-£/( ACTING 
JACK P .  KANAL Z 
S t at e  Cons ervat ion i s t  

The So� Conservation Service 
is an agency of the 
Department of AgriCulture 
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B IG BEND CO-OPERATIVE, IN C .  
R I T ZVILLE ,  WASHI NGTO N 991 69 

May 14 , 1 9 8 2  

Mr . Peter John son , Admin i strator 
Bonnevi l le Power Admin i stration 
P . o . Box 3 6 2 1  
Port l and , OR 9 7 2 0 8  

OFFICIAL FILE CGP), 

1'-10. Date 
! MAY 1 8  1982 I . e .er reJ To: 
! 
i 
I -A-c-io-n�Ta�ke-n--------� 

::J ANS. 0 �(' REPLY 
By Da'e 

1 ___________ . •  

Re : Impact o f  propo sed BPA rate incre a s e  o n  irrigated agr iculture . 

Dear Mr . John son : 

In reviewing BPA ' s Draft Environmenta l  Impact Statement for 
it s 1 9 8 2  rate p ropo sa l , I was bewi ldered when I c ame acro s s  the 
Irrigated Agriculture Study , " a  re-examination and updated study " 
by Dr . Norman K .  Whitt l e sey , WSU . 

I was surpr i sed to see BPA contracting with Dr . Whitt l e sey 
once again when his i n i t i a l  study in 1 9 7 8  proved so controver s ial . 

I was a l s o  surpr i s ed , a lthough I s uppo s e  I should not h ave 
been , by Dr . Whitt l e sey ' s  latest con c l us ion s : " In genera l , the 
Whi tt l e s ey study conc l uded that there would be no changes in the 
short run in irr igated acreage a s  a result of BPA ' s propo sed rate 
inc reas e . "  Al so , " . . .  Whitt l e s ey found again that , in the short 
run , changes in average income woul d  be expected to be neg l igible 
( for irrigator s ) . "  

I n  revi ewing pre s ent and future power c o s t s , Dr . Whi t t l e sey 
c l a ims , " . . .  it  is e s t imated that between 1 9 8 2  and 1 9 8 5  the average 
co s t  of ret a i l  power to i rr igated agriculture wil l increase by 
1 4 . 8  perc ent in nomin a l  dol lars . "  Apparent l y  Dr . Whitt l e s"ey i sn ' t  
aware that BPA has propo sed a 7 3  percent rate increase for Oc tober 
1 ,  1 9 8 2 which wi l l  require a 3 7  perc ent inc rease at the ret a i l  
l eve l for irrigato r s  s e rved b y  our Co-op . H e  s hould a l s o  b e  re­
minded of WPP S S  4 and 5 co s t s , whic h , for many ut i l it i e s , wi l l  
amount to ret a i l  rate incre a s e s  o f  over 1 4 . 8  perc ent . 

Dr . Whitt l e sey l ik e s  to talk about " nominal do l l ars . "  I ' m not 
sure what h i s  nominal do l l ars are , but I do know t hat i rr igator s  
i n  our area are receiving f a r  fewer real dol lars  f o r  the i r  wheat 

�i.L;M1! 
2 2!T<r7 
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Mr . Peter John son , Admin i strator 
May 1 4 , 1 9 8 2  
Page 2 

today than they were 2 0  yea rs ago , despite what the Wh itt l e sey 
s tudy might indicate . And the propo sed BPA rate increa s e  wi l l  not , 
a s  Whittl e sey impl ies , be l ight l y  felt by i rrigator s . It ' s  go ing 
to be deva stating for many people who have inves ted everyth ing 
they own in irrigated operation s .  

I have enc lo sed a newspaper art ic l e  from the local paper 
whic h , I am convinced , provides a truer picture of BPA rate in­
c rea s e  impact s  on irr igators than the Whitt l e s ey studie s ,  past 
and pre s ent . Hope f u l l y  you and your staff will give the irr igator ' s  
probl ems hone s t  con s i derat ion . 

c j b  
Enc . 

incerely , 

Wagner 
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Adams County i rrigators were among the crowd attending enee, most of those pictured here are Big Bend Electric Co-op utility users, 
a public meeting with Bonneville Power Administration officials In Spokane l istens Intently. 
last week. Here Curtis Moeller addresses the BPA members while the audl- -Big Bend Electric Co-op photo 
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Page 1 2-Ritzville Adams County Journal, Thurs. ,  April 29, 1 982 

I rrigators to BPA: 
'no more rate h ikes' 

Farmers can't absorb anoth­
er huge electric rate increase. 

That ' s  the message Bonne­
ville P o w e r  Administration 
personnel received from angry 
fanners, most of them irri­
gators, at BPA public rate 
hearings in Richland and Spo­
kane the evenings of April 20 
and 2 1 .  BP A has proposed a 
73 percent price increase for 
the wholesale power it sells to 
public utilities, effective Oct. 
I ,  1 982. The wholesale in­
crease would mean a 37 per­
cent increase at the retail level, 
an increase irrigators and other 
rate-payers say they can't cope 
with. 

" If rates continue to esca­
late and commodity prices re­
main at or near present levels, 
it will only be a matter of time 
before irrigated agriculture will 
no longer be able to afford the 
electric power, "  said Ritzville 
farmer Gary Galbreath. "Only 
by considerable restraint in 
power r a t e s can this be 
avoided. "  

Galbreath spoke before an 
audience of some 1 30 persons 
at the Spokane meeting, over 
100 of them Adams and Lin­
coln county fanners. The Rich­
land meeting, 24 hours earlier, 
had attracted several hundred 
construction workers about to 
lose their jobs due to BPA's 
decision to mothball Hanford 
N-plant number one. But at 
the Richland meeting, too, ir­
rigators presented the most 
eye-opening evidence concern­
ing the probable impact of 
BPA's proposed rate hike. 

Most irrigators w h o  at­
tended the hearings are mem­
bers o f  Big Bend Electric 
Co-op, which serves the rural 
areas of Adams and Franklin 
counties. The Co-op buys all 
of its wholesale power from 
BPA. 

" BP A encouraged us to use 
more and more power during 
the 1 960s and 70s,"  an Adams 
County farmer stated. " Now 
that we've spent half our lives 
and all our money converting 
our farms to irrigation, we are 
being p:-iced out of business 
through higher and higher 
electric rates. My rates have 
increased nearly 300 percent in 
just the last three years. I can't 
take any more." 

Gary Fuqua, director of 
BPA's rates division, presented 
BPA's rate proposal at both 
meetings. In Spokane he noted 
roughly half of the revenue 
BPA receives from public utili­
ties and other priority firm 
rate customers goes toward 
nuclear plant c o s  t s, even 
though the three plants BP A is 
financing, WPPSS plants I ,  2 
and 3 ,  have yet to produce any 
power. 

Also cited as reasons for 
needing more income were the 
exchange agreements with in­
vestor-owned companies and 
the cost of BP A conservation 
programs. Under the exchange 
the . IOUs can sell power to 
BPA at their average system 
cost and purchase an equal 
amount of power back from 
BPA at lower rates. BPA's 
conservation budget runs into 
the hundreds of millions of 
dollars. Overall, BPA claims it 
will need $2.4 billion in reve­
nue during fIScal year 1 983,  or 
about $700 million more than 
current rates would produce. 

Many irrigators were upset 
with BPA's policy of selling 
power outside t h e  region, 
mostly to California utilities, 
at rates considerably below 
those charged the region ' s  
public utilities. BPA sells ex­
cess power for as little as 
one-cent per kwh under spill 
conditions, about half the rate 
it proposes to charge public 
utilities starting Oct. I ,  1 982. 

Some 25 farmers presented 
oral testimony at the Spokane 
meeting and a like number had 
written testimony to enter into 
the record. 

The first three speakers were 
Big Bend Co-op members Reid 
Phillips, Arnold Moeller and 
Larry Honn, all irrigators . 

Phillips explained how his 
family is working to make 
their irrigation systems more 
energy efficient and called on 
BPA to assist in the effort. 

M oeller encouraged BPA 
personnel to q u i  t making 
graphs and charts just to ex­
plain why more money was 
needed, but to study history 
and learn from the charts and 
graphs to avoid more blunders 
in the future. He called for 
better fiscal management at 
BPA, from the administrator 
down through every employee. 

Larry Honn , like a number 
of other irrigators who spoke 
after him, explained the finan­
cial details of his farming 
operation to point out how 
higher rates impact the irriga­
tor. He questioned whether 
irrigated agriculture can re­
main a viable industry after 
the proposed rate increase is 
implemented, "if it still is. " 

The Spokane a u  d i e n  c e  
quizzed Fuqua i n  detail about 
BPA costs. Many were sur­
prised to learn that electricity 
from hydroelectric dams still 
costs only three-tenths of a 
cent per kwh to produce. The 
October rate increase would 
bump BPA's wholesale rate 
for public utilities to about 
two cents per kwh. 

But BP A stiII sells mainly 
hydroelectric power, so many 
people were quick to ask about 
the wide discrepancy . The 
answer, Fuqua explained, is 
primarily the non-producing 
nuclear plants. In addition to 
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the power exchange and con­
servation, he also cited in­
creased construction, opera­
tion and maintenance and ad­
ministrative costs at BPA. 

"BPA should look at what 
happened to the Chrysler Cor­
poration and learn from its 
mistakes," J e r r  y Snyder, 
another Big Bend member, 
stated. " We can 't  continue to 
pay for BPA's mistakes. "  

A Spokane housewife joined 
the irrigators in their argument 
against further huge, unman­
ageable rate hikes. "If  the 
farmer goes out of business, 
we're all going to suffer, "  she 
said. " It isn't hard to figure 
out what food costs wiII do 
when shortages occur. The 
fa rmer is concerned about 
whether he can afford to grow 
the food. I ' m  concerned about 
being able to buy food for my 
family. These high rates will 
hurt all of us, in more ways 
than one." 

At the Richland meeting 
some people with low incomes 
provided testimony to illustrate 
the plight higher electric rates 
means for them. 

Over 30 members of Big 
Bend Electric went to the Rich­
land meeting, although some 
were among t he 5 00 who 
couldn' t  get into the packed 
meeting room. Some 300 peo­
ple managed to squeeze into 
the 200-seat meeting room in 
the Federal building in Rich­
lan d .  About 35 Big Bend 
members attended the Spo­
kane meeting. 

"Tie rate increases to com­
modity prices, "  one farmer ar­
gued. Others asked BP A to re­
structure its rates to lower the 
demand rate charged during 
summer irrigation months, or 
to allow irrigators a discount, 
as was the case during the 60s 
and early 70s when BPA pro­
moted energy use by farmers. 

"The Federal government 
could buy WPPSS bonds at a 
discount and pay for them 
with a general tax," said Les 
Snyder, another i r r i  g a t  0 r 
ser . by Big Bend Co-op. He 
explai ned that millions in 
WPPSS bonds were sold in 
years past at low interest rates 
and could be purchased at less 
than half their face value 
today. "Something has to be 
done or the irrigation industry 
will die ." 



A number of farmers stated 
they were seriously considering 
reverting back to d r y l a n d  
farming. But those with large 
investments in irrigation equip­
ment admitted that the switch 
would pose additional prob­
lems. 

" Most of us can't meet our 
irrigation debts through dry­
land farming , "  a Lincoln 
County farmer explai ned . 
"We're in trouble either way." 

The farmer's inability to 
control commodity prices was 
often noted . " When the big 
aluminum plants pay more for 
electricity they just up the 
price on the next ingot that 
rolls off the production line, "  
one farmer said . " We can't do 
that. We can absorb just so 
much - then we are forced 
out of business.  That's about 
the place many of us are 
today . "  

Fuqua was asked if BPA 
had considered how far off its 
income projections might be if 
the proposed rates forced a 
significant number of irriga- . 
tors out of business. Wide­
spread unemployment in the 
agriculture sector would im­
pact other industry a

·
nd gov­

ernment, too, due to lost tax 
revenues. 

The point was made that 
BPA might uitimateIy end up 
better off with a lower rate in­
crease that ratepayers could 
manage as opposed to the 73 
percent p roposal that may 
force agriculture and other 
industries out of business, and 
residential users to use less 
power . 

"I think we're looking at a 
vicious cycle starting h e r  e 
that' s  going to have enormous 
consequences that BPA isn't 
even considering, "  C u r  t i s  
Moeller of Ritzville said. " It's 
obvious that BP A has been 
wrong on most of its predic­
tions in the past. But I don't 
think any of us can afford to 
allow BPA to blunder again. 

"It's our fault if we Con­
tinue to allow this to happen, ' :  
Moeller continued. " B ut I 
think everyone has had enough. 
Go back and tell the BP A ad­
ministrator that ratepayers 
have had all they're going to 
take. " 

The 7 3  percent i ncrease 
would be BPA's third large 
rate increase in recent years. In 
December, 1 979, the rate in­
creased 88 percent . In J uly. 
1 98 1 ,  aother 59 percent was 
added. The proposal to hike 
rates another 73 percent in Oc­
tober would mean wholesale 
rates, compounded , w o u l d  
have increased nearly 500 per­
cent in a period of just 34 
months. 

The rapid fire increases are a 
sore point  with irrigato rs . 
Many said they expected high­
er rates but wanted them 
spread out over a longer time 
period so they would be easier 
to absorb . 

The Richland meeting ended 
shortly after 1 1  p.m. when the 
tired s ten ographer cou l d n ' t  
continue. The Spokane meet­
ing ended at 1 0: 30 p.m. fol­
lowing Curtis Moeller's testi­
mony. But if the irrigators and 
other ratepayers who spoke at 
the two meetings are even 
partly correct in their estimates 
of what lies ahead, the dia­
logue betweeA ratepayers of 
the region and BPA is far from 
over . 

"If  things don't improve, 
the ratepayers will come in en 
masse to BPA's big Portland 
office building and let the ad­
ministrator hear first hand 
how we feel , "  C. Moeller said. 
"I hope he gets the message: 
No more. No more." 

2 2 7  



OFFICIAL HLE CCJPY 
; No, Date 

MAY 1 0  19fJ2 
" O W N  E O  BY T H O S E  IT S E R V E S "  I 1 S  'u.s'Te�Albi STREET 

, P.C . B C X  4 6  

P eter  Johnson , Admini s t rato r  
Bonneville Power Admini s t ration 
PO Box 36 2 1  
Port land , OR 97208  

Dear Mr .  Johns on , 

DAYTC N:d��S H I N GTC 
I . : " ,  Taken 

TELEtHl���o9��I2.B�'h 

May 1 7 , 1982" 

Af ter r eviewing BPA ' s Draft  Environmental Impact Statement for  
the 1982  Rat e  Proposal , I was amazed to  f ind t hat BPA had used Dr  
Whit t lesey , WSU , to make the  re-examinat ion and update . Dr Whitt­
lesey ' s  1 9 7 8  S tudy and 197 9  Supp lement proved so  very controversial 
tha t their value must be quest i oned . 

I n  the 1982  update D r  Whi t tles ey used "Nominal Dollars " and 
"Real Cos t" repeatedly . He should consider "Actual Do llars"  for they 
are what the farmer has to  spend . 

On Page VII - 1 8 , Line 6 ,  the repor t s tates a retail rate increase 
o f  28 . 7% ;  our ac tual rate went from 1 . 0 1 ¢ /KWH in ' 7 9 to 2 . 2 1 ¢ /KWH in 
' 8 1  - that is  a 1 1 8 . 8% increase .  We are p roj ecting a 33% increas e 
for the 198 1-82 period versus the report ' s 19 . 4% .  We p roj ect a rate 
increase for the ' 8 2 to ' 85 period of  59 . 9%  vers us the report ' s 1 4 . 8% .  
D r  Whi t t le sey ' s numb ers j us t  don ' t compare with those for  ut i l i t i es 
that are facing the 7 3 %  BPA rate increas e this fall and WPPSS 4 /5 
payments the fir st  of  ' 8 3 .  

As the i r rigators have tr i ed to  tell BPA a t  the Rate Hearings 
( inc luding the Richland fiasco ) , they cannot  ab sorb these large rate 
increases with the s tatic  farm p ri c es they are receiving . We ask 
that you and your s ta f f  carefully analyze the irriga tors input at 
the rate hearing and n o t  depend on the quest i onab le Whittlesey Report 
to  make your f inal determination o f  a rate f o r  the i rrigator . 

Very truly yours , 

COLUMBIA RURAL ELECTRIC 

t!£J fl riM 
CAB : vb Clark A .  Brewington , M 
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Please use the State Clearinghouse Number on future correspondence w ith 
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Date Review Period Ends: ����-------------------------------
This card does not verify com liance with environm ental docum ent review 
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JOHN SPELLMAN 
Governor 

STATE OF WASHINGTON 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 
1 1 1  West Twenty-First Avenue, KL- 1 1  • Olympia, Washington 98504 • (206) 753-40 1 1  

Mr . Anthony R .  Mo rre l l  

Envi ronmenta l Manage r 

Bonnevi l l e  Powe r Adm i n i s t r a t i o n  

P . O .  Box 3 6 2 1 -SJ 

P o r t land , OR 9 7 2 0 8  

D e a r  M r . Mo r re l l : 

May 2 1 , 1 9 8 2  

Log Re fe renc e : 3 1 4-F-BPA - O l 

Re : 1 9 8 2  Rate P r op o s a l  DE I S  

A s ta ff review h a s  b e e n  comp l eted o f  your d ra f t  envi ronmenta l imp a c t  

s ta tement . We wi l l  r e s e rve our c omments unt i l  s u ch t ime a s  sp e c i f i c  

a c tions a re p ropo s e d  wh i ch may a f f e c t  the cul tura l envi ronment . P l e a s e  

note that o n  Page V- 1 1 9 your r e f e re n c e  t o  the Na t i onal Hi s to r i c  P re s e r­

va t i o n  A c t  (NHPA ) o f  1 9 6 6 , a s  amended , S e ction 6 ,  s hould r e fe r  to NHPA , 

S e c t i o n  1 0 6 . 

Thank you f o r  this oppo rtun i ty to c omment . 
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S in c e r e l y  

Rob e r t  G .  Wh i t l am , Ph . D .  

Archa e o l o g i s t  

JACOB THO,lvIA) 
Director 



JOHN SPELLMAN 
Governor 

STATE OF WASHINGTON 
WASHINGTON STATE PARKS AND RECREATION COMMISSION 

7 150 Cleanwater Lane, KY- 1 1  • Olvmpia, Washington 98504 • (206) 753-5755 

t�ay 2 1 , 1982 

Anth ony R .  Morre l l 
Envi ronme nta l  Manager  
Bonnevi l l e P ower Adm i n i s trati on 
P . O . Box 362 1 - SJ 
Portl a n d , OR 9 7 208 

Dear  Mr . Morre l l :  

3 5 - 2 6 50 - 1 820 
D E I S  - 1982  Rate P ro po s a l  
( E-2364 ) 

The s ta ff of  the  �'/ as h i ngton  S tate P arks a n d  Recreat i on Commi s s i on 
h a s  revi ewed t h e  above- n oted document and d oes  not wi s h  to  make 
any comment . 

Th ank  y o u  for the  opportun i ty to re v i ew a n d  comment .  

DWH/s h 

Davi d W .  H e i s e r ,  E . P . , Ch i e f  
Envi ronmental  Coordi nati on 

cc : B arba ra R i tch i e ,  Department  of  Ecol ogy 

? 1 1  

JAN TVETEN 
Director 



D on n a  L .  G e i g e r  

B R U CE BOWLER 
L�ER 

244 SON N A  B U I L D I N G  

BOISE, lcAHO 83702 
PH O N E  3 4 3 - 6 0 7 2  

May 1 9 , 1 9 8 2  

P ub l i c  I n v o l veme n t  C o o r d i n a t o r  
B o nn e v i l l e  P ower Adm i n i s t r a t i o n  
P .  O .  B ox 3 6 2 1  
P o r t l an d ,  O re g on 9 7 2 0 8  

Bow le� 8 ru� 

Re : 1 9 8 2  Wh o l e s a l e  Power Rate H e a r i n g s  
P B B  

De ar M s . G e i g e r : 

Th ank y o u  f o r  your l e t t e r  o f  M ay 1 0 , 1 9 8 2 , s ummar i z in g  
ac t i v i ty o n  wh o l e s a l e  p owe r r a t e  h e a r in g s . 

I was n o t  ab l e  t o  a t t e nd the B o i s e  He a r i n g  b ut do 
n o t  f i t  y o ur ch a r ac t e r i z a t i o n t h a t  p ar t i c ip an t s  g en e r a l l y  
c a l l e d  f o r  l e s s  c on s e rva t i on a n d  l ow e r  e l e c t r i c a l  c o s t s  
f o r  i r r i g a t o r s . Qu i t e the c o n t r a ry , t h i s  v o i ce f r o m  
I d ah o wo u l d  c al l  f o r  mo r e  c on s e rv a t i on an d l e s s  s ub s i d i z e d  
e l e c t r i c a l  c o s t s  f o r  i r r i g a t o r s . Our n e g l e c t o f  envi r on ­
me n t al qual i ty h a s  f o r  t o o  l on g  b e en s ub s i d i z in g  l ow c o s t  
hydr o e l e c t r i c  e n e rgy . 

I n c r e as i n g  p ow e r  c o s t s i s  the b e s t  l ev e r a g e  f o r  
a c c omp l i s h in g  th e c o n s e rv at i on ob j e c t iv e  o f  th e No r t hwe s t 
P owe r A c t . I d ah o  i r r i g a t o r s h av e  b e en n o t o r i o us ly was t e fu l  
i n  t h e i r  u t i l i z a t i on o f  l ow c o s t p ower f o r  h i gh pump i n g  
l i f t s  f o r  a g r i cul ture i n dus try w i t h  many n e g a t i v e  imp a c t s  
o n  our n a t ur a l  re s o ur ce s . I dah o a g r i cul t ur e  indus t ry s ho u l d  
n o t  b e  p e rm i t t e d  t o  i n t imi d a t e  n e e d e d  p owe r r a t e  i n cr e a s e s  
t o  a c comp l i s h  t h e  ob j e c t i ve s o f  a g e n e r a l  w e l fare b a l an c e  
man d a t e d  b y  the N o r thwe s t  P ow e r  A c t  th a t  in c l ud e s  enh an c ement 
o f  the an adromous f i s he r i e s . 

T i l t in g  t oward ch e ap e r  p owe r f o r  i rr i g at o rs wo u l d  
b e  th e w r o n g  way t o  g o . 

Th an k y o u  k in d ly . 

B B / kmk 

Ve ry t ru l y  y o u r s , 

� 6:J:, 
B ru c e  B ow l e r  
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C OMMENT S 

OF THE NATURAL RESOURCES DEFENS E COUNC IL , I NC . 

ON THE BONNEVILLE POWER ADMINI STRAT ION ' S  

DRAFT ENVIRONMENTAL IMPACT STATEMENT : 

" 1 9 8 2  BPA Who l e sale Rate Incre a s e "  

--June 1 0 , 1 9 8 2 - -

I .  Introduction 

The s e  commen t s  are s ubmitted by the Natural Re sourc e s  

Defense Counc i l  in re sponse t o  a Draft Env i ronmental Impact 

Statement entit led " 1 9 8 2  BPA �\lho l e s a l e  Rate Increa s e " ( here inafter 

" 1 9 8 2  Rate Propos a l  D E I S ) . We have conc l uded that the D E I S  

fai l s  t o  c omply wi th the mandate s o f  the National Environmenta l  

Po l icy Ac t o f  1 9 6 9  (NEPA) , 4 2  U . S . C .  4 3 2 1  e t  seq . Revi s ions and 

re submi s s ion for pub l i c  c omment are nec e s sary to remedy the 

de f i c iencie s of the document . We enumerate , in the sections that 

fo l low , a number of spe c i f i c  i nadequacie s of the 1 9 8 2  Rate 

Propo s a l  DEI S .  

I I . The An a ly s i s  o f  Alternative s  i s  Tot a l l y  Inadequate 

An E I S  mu s t  contain a detai led analys i s  of the env ir onmental 

impacts  of " a lternatives to the proposed action . "  NEPA , 4 2  U . S . C .  

§ 4 3 3 2  ( 2 )  ( C ) ( i i i ) . The importance o f  thi s requirement has been 

recogni z ed by the c ourt s  and CEQ a s  we l l  as Congre s s .  The CEQ 

Regu lation s ,  for examp l e , re fer to the a lternatives section as 

" the he art o f  the envir onmental impact s tatement . "  § 1 5 0 2 . 1 4 .  

Those regulations require that agenc i e s  " sh a l l " :  
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" ( a )  Ri gorou s ly exp lore and obj e c t ive ly 
evaluate a l l  rea sonable a l ternat ive s ,  
and for a l ternatives wh ich we re e l im­
i n ated f rom d e t a i led study , br i e f ly 
d i sc u s s  the r e a s on s for the i r  having 
been e l iminated . "  § 1 5 0 2 . 1 4 ( a )  ( emp ha s i s  
s upp l ie d )  . 

The cons ideration and d i s c u s s i on o f  a l ternatives h a s  been 

j u s t ly te rmed the " l i nc hp i n  of the entire imp a c t  s t a tement . "  

Monroe County Con s e rvat ion Counci l ,  I nc� v .  Volpe , 4 7 2  F .  2 d  6 9 3 ,  

6 9 7 - 9 8  ( 2 nd C i r . 1 9 7 2 ) . The al te rnat ive s requi rement has two 

fund amen t a l  obj e c t ive s : ( 1 )  to force a ge n c i e s  to consider a l l  

r e a s onable approache s t o  an a c t ion , see , e . g . , NRDC v .  Morton , 

4 5 8  F .  2 nd 8 2 7 , 8 3 6  ( D . C .  C ir . 1 9 7 2 ) ; and (2 ) to i n f o rm the p ub l i c  

wha t tho s e  approache s are , i n  order that they may comment upo n 

them . S e e , e . g . , C a l i f orn i a  v .  Ber g l and , 4 8 3  F .  S upp . 4 6 5  ( E . D .  

Ca . ,  1 9 8 0 ) . " On ly i n  th i s  f a s h i on i s  i t  l i k e ly th at the mo s t  

i nte l l i g ent , opt ima l ly bene f i c i a l  de c i s i on w i l l  u l t i mate ly b e  made . "  

Calvert C l i f f s ' Coor d i nating Comm . , I nc .  v .  AE C ,  4 4 9  F .  2d 1 1 0 9 ,  

1 1 1 4  ( D . C .  C i r . 1 9 7 1 ) . See a l s o  CEQ Re g u l a t i ons § 1 5 0 0 . 0 ( c ) . 

In order to f u l f i l l  the se obj e c t ive s , agenc i e s  are unde r 

an a f f i rmat ive ob l i g a t i on to seek out and explore the wi sdom o f  

al ternat ive cour s e s  o f  a c t i o n . See Rankin v .  Col eman , 3 9 4 F .  Supp . 
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6 4 7 , 6 5 8 ( E . D .  N . C .  1 9 7 5 ) . *  T h e  E I S  mu s t  examine a l l  obv ious and 

log i c a l  a l t e rn at i ve s . Broo k s  v .  Coleman , 5 1 8  F .  2 d  1 7  ( 9 th C i r . 

1 9 7 5 )  . I t  mu s t  d i sc u s s  a r ange o f  r e a sonable a lt e r n at ive s .  S e e , 

e . g . , C a l i forn i a  v .  Berg land , s up r a ; Moveme n t  Ag a i n s t  D e s t ru c t i on 

v .  Volpe , 3 6 1 F .  S upp . 1 3 6 0 , 1 3 8 8  ( D . C .  Md . 1 9 7 3 ) ; CEQ Re g u l a t i ons , 

§ 1 5 0 2 . 2 ( e )  C f . Gre ene County P l anning Board v .  F . P . C . , 5 5 9  F .  2 d  

1 2 2 7 , 1 2 3 2  ( 2 d C i r . 1 9 7 6 )  ( " The purpo s e s  o f  NEPA are frus trated 

when cons ideration s  o f  a l ternative s  and c o l later a l  e f f e c t  are 

re a s onab ly con s tr i cted . " ) . Agen c i e s  mu s t  j us t i fy the range o f  

a lternat ive s c on s i de r ed a n d  e xp l ain why i t  i s  be li eved t o  b e  

reasonab l e . C a l i f or n i a  v .  Ber g l and , sup r a , at 4 8 8 . F i n a l ly , the 

CEQ r e g u l a t i on s  require spec i f i c  attention to the " c on s e rvation 

pote n t i a l  o f  var ious a l ternative s . "  4 3  F ed . Re g . 5 5 9 7 8 , 5 5 9 9 6  

( 1 9 7 8 ) . The s e  nond i s c r e t i onary r e s p on s i b i l i t i e s  h ave not been 

d i s ch ar ged i n  the 1 9 8 2  Rate Propo s a l  E I S .  

Moreove r , B PA may n o t  proper ly r emedy the de f i c i enc i e s  

ident i f i e d  b e l ow i n  the current DE I S  by s imply incorporating add i -

tion a l  ana l y s i s  i n  the f i n a l  E I S . T o  d o  s o  wou ld deny the pub l i c  and 

* That Congre s s  attac hed p a r t i c u l a r  importance to agency c o n s i de r a t i on 
o f  a l ternativ e s  is demon s t r ated by NEPA i t se l f .  A t horough ana ly s i s  
o f  a l ternatives to r e commended co ur s e s  o f  act ion i s  r eq u i r ed not 
on ly when the preparation o f  an E I S  i s  under taken p ur suant to § 1 0 2  ( 2 )  ( C ) , but a l so whenever a propo s a l  " invo l ve s unr e s o l ved 
con f l i c t s conc er n i ng a l t ernat ive u s e s  of ava i lable r e s ourc e s . " 
4 2  U . S . C . § 4 3 3 2 ( 2 )  ( E ) . Th i s  s e c t i on exp r e s s l y  demands that 
agen c i e s  " s tudy , deve l op and de s c r ibe " a l l  approp r i a t e  a l ternative s  
to propo sed a c t ions even apart f rom the E I S  proce s s . The § 1 0 2  ( 2 )  ( E )  
duty to c o n s ider a l ternative cour s e s  o f  act ion has con s i s t ent ly 
been v ie wed by the c our t s  a s  be ing " i nd ependent of and of wider 
scope t ha n "  the duty uno e r  § 1 0 2  ( 2 )  ( C )  to f i l e an E I S . NRDC v .  
C a l l away , 5 2 4  F .  2 d  7 9 , 9 3  ( 2 d C i r . 1 9 7 5 )  i Trin ity E p i s copal S c hoo l 
Corp . v .  Romney , 5 2 3  F .  2d 8 8 , 9 3  ( 2 d C i r . 1 9 7 5 ) i N u c l e u s  o f  C h i c a g o  
Home owne r s  As soc i a t i on v .  Lynn , 5 2 4  F .  2 d  2 2 5  ( 7 th C i r . 1 � 7 5 ) . 
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concerned governmental agenc ies the right t o  c omment o n  cr i t i cal 

i s s ue s  i n  BPA ' s environmental review . I ns tead , BPA must , at the 

very lea s t , i s sue a revi s ed D E I S  ( or relevant port i ons there o f ) and 

circulate it f or pub l i c  c omment .  See , e . g . , NRDC v .  Hughe s , 4 3 7  F .  

S upp . 9 8 1 , 9 9 0 - 9 9 1  ( D . D . C .  1 9 7 7 ) ; Regulation s  of Counc i l  on 

Environmental Qua l i ty , 4 0  C . F . R . § 1 5 0 2 . 9 ( a )  ( revi sed draft required 

" if the d ra f t  statement is so i nadequate as t o  prec lude me aningful 

analy s i s " ) i and i d . , § 1 5 0 2 . 9  ( c )  ( 1 ) ( i i )  ( Agenc i e s  mus t  prepare , 

circulate and rev i s e  supp lements to draft s tatements i f  " [ t ] here 

are s igni f i cant new c ir cums tance s ,  or information re levant to 

environmental concerns and bearing on the proposed action or i ts 

impact s . " )  

A .  The DEIS  Doe s  Not Adequate ly Addre s s  the I s sue of a T iered 
Rate S tructure 

The l imited d i scus s ion in the D E I S  of the t iered rate 

s tructure is vague , inadequate , and confu s ing . From it the reader 

c annot po s s ible gain an unders tanding o f  any s o l id or c oherent 

rationale for BPA ' s dec i s io n  to rej ect a t i ered rate s tructure . 

The d i sc u s s ion i s  vague in that , whi l e  l i st ing s everal 

a lternat ive rea sons why t iered rate s might create problems , i t  

nowhere spe c i f i e s  wh ich , i f  any , are actual ly cons idered l ikely 

to result in such problems . V I I - 6 3  and VI I - 6 4 .  For exampl e ,  t he 

DEIS  nowher e addr es s e s  what has been the hi stor i c a l  experienc e 
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wi th who le s a le tiered rates empl oyed b y  other agenc i e s , s uch a s  

the P ower Authority o f  the S t ate o f  New York . The d i s c u s s i on , 

a s ide from the statement that tiered rate s would be " complex to 

admin i s te r "  ( VI I - 6 4 )  cons i s ts s o le ly of speculation . 

The d i s c u s s ion of tiered rate s i s  inadequate because 

BPA doe s not even bother to analyz e ,  if only for evaluat ive 

purpo s e s , a s ample tiered r ate structure . There i s  not a single 

al ternative t iered rate s tructure evaluated i n  the D E I S . This  in 

spite o f  BPA ' s own statement ,  in the conc l ud ing paragraph o f  the 

Executive Summary port ion of the D E I S , that " I o J ne of the maj or 

rate d e s ign i s s ue s  rai sed concer ned t he implementation o f  tiered 

rate s . " 1 1- 1 6 . In  l i ght o f  this  s tatement , BPA s hould at l e a s t  

have d i s cu s s ed and evaluated s ampl e  t iered rate s tructures i n  

the D E I S  section ent it led " S tudy o f  Alternative Rate Des igns and 

Impac t s , " i f  not actual l y  addre s sed a tiered rate s tructure a s  

one o f  i t s  f ive programmic a lternat ive s . 

What BPA pre sents i n s tead are eva luations based on 

abstract and un spe c i f ied " wors t-pos s ib le " case s cenar ios . 

Rather than ident i fy and eval uate c are f u l ly d e s igned tiered 

rate s tructure s ,  BPA s tate s : 

The e f fec tivene s s  o f  thi s ( pr ic e )  s ignal i s  
very dependent o n  the d e s ign spec i f i c at ion o f  
the b lock c omponents o f  the r ate . For example , 
i f  a consume r ' s  total consumption i s  be l ow the 
top tier , and i f  the base tier price i s  lower 
than the rate wh ich would be emp loyed in the 
absence of tiering s , the e f fect could be an 
increa s e  in the consumption by that con sume r . 
V I I - 6 3 . 
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The remedy to such a problem i s  c ar e f u l  d e s ign 

o f  the b l ock compon ent s . F o r  examp l e , in p r i c ing e l e c tr i c i ty 

dedic ated to cu s tome r s ' re s i d e n t i a l  load s , B PA could l im i t  b a s e  

t i e r s  to tota l s  re f l e c ti n g  po s t - conservation needs o f  a l l  hou s e -

hold s i n  the c u s tomer ' s  serv i c e  terr i tory . Ignoring thi s p o s s i -

b i l i ty , the D E I S  c ont inue s :  

Fur the rmore , bec a u s e  o f  the t i me l a g s  between 
the s i g n a l  provid ed under a who l e s a l e  t i ered 
rate and the u l t ima t e  c o n s ume r ' s  dec i s ion to 
use or conserve e le c tr i c i ty , i t  may be d i f f i ­
c u l t  t o  d e s ign a n  app ropr iate who l e s a l e  rate 
t hat wou l d  e l i c i t  t he d e s ired re spon s e  from the 
re t a i l  c o n s umer . V I I - 6 3 .  

What the e s t imated t i me l a g  might be i s  not ind i cated , 

but the re i s  no rea son why i t  shou l d  be more than t he numb e r  o f  

wee k s  o r  months i t  takes f o r  the BPA c u s tome r s  to re spond t o  t h e  

c lear p r i c e  s i gna l s  that c a n  be p rovided i n  a p roper ly d e s i gned 

t i e red rate s truc ture . Ag a i n , BPA doe s not addr e s s  a spe c i f ic 

tiered rate s tructure and comme nt upon i t ,  but mer e l y  c ont i nue s :  

Thi s i s  o f  concern p a r t i c u l a r l y  because t here i s  
n o  a s s urance t ha t  the ob j ec t ive o f  the who l e s a l e  
t i e red r a t e  d e s ign wi l l  be r e f l ec ted in the reta i l  
rate de s i gn . VI I - 6 3 and V I I - 6 4 . 

But uti l i t i e s  wou ld h ave noth ing to g a i n , a nd muc h  to 

lose , by re f u s ing to tier the ir reta i l  rates i n  the a f te rmath 

of Bonne v i l l e  a c t i o n . Fur t he rmore , the e f f i c acy o f  a t iered 

rate s truc ture for who l e s a l e  c u s tome r s  doe s not rest on whe the r 

i t  wi l l  be r e f l e c ted i n  reta i l  rate d e s i gn s . Even i f  ut i l i t i e s 
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d id not adopt t i e red rate s a t  the r e t a i l  leve l , they wou ld have 

s trong inc entives to incre a s e  the ir own i nve s tment in c o s t - e f fect ive 

a l ternative s to the high-p r i c e d  b lock of e l ec tr i c ity , s uc h  a s  

con se rvat ion , renewa b l e  energy re sourc e s , and cogener ation . T o  

a s sume , a s  BPA apparen t l y  d o e s , that none o f  the s e  r e spons e s  

a r e  l i ke ly i s  t o  deny that u t i l it ie s  r e s pond t o  p r i c e  s igna l s  

which BPA surely doe s not be l i eve . 

The d i s c u s s i on o f  t ie r ed rate s i s  confu s ing i n  that BPA 

a s s ume s contrad i c tory postur e s  in d i f ferent s e c t ions of the repor t 

with re s pe c t  to this i s s ue .  Al though BPA gener a l ly speaks d i s approv ingly 

of t i ered rates ( s e e  I I - l a , 1 1 - 1 6 , VI I - 6 2 ,  VI I - 6 3 ,  and VI I - 6 4 ) ,  

i n  t he one othe r s e c t ion o f  the repo r t  where the i s s ue i s  addre s sed , 

BPA ' s  d i s cu s s ion i s  ent i re l y  po s i t ive ( s e e  V- 7 7 , V-7 8 ,  a nd V- 7 9 ) . 

The r e ader ' s  confu s ion i s  e x ac erbated bec au s e , a l t ho ugh BPA 

c l ear ly re counts in the D E I S  two of the arguments o f f e red by t i e red 

r ate proponents , no counter ar guments are inc l uded to aid t he reader 

i n  und e r s tand ing and eval u a t i ng BPA ' s rationale for re j e c t in g  

the proponent s '  arguments . Moreover , the fact that t he ar gumen t s  

o f  t he t i e red rate proponen t s  pre s ented in t he DE I S  a r e  r e l a t ive l y  

luc id c ompared t o  the reason s o f f ered b y  BPA f o r  re j e c t ing the 

concept only further confu s e s  the r e ade r . 

The tre a tme nt o f  the t i e red rate i s sue with re spect to 

b i l l ing c r ed i t s  is a l so con f u s ing . I n  the Execut ive Summary 

portion of the D E I S , BPA c i t e s , a s  d r eason for the e x c l u s ion o f  
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tiered rate s , the potenti a l  that such rate s may serve a function 

a lready addre s s ed by BPA ' s b i l l ing cred its  program . 1 1 - 1 0 . 

However ,  th i s  argument i s  not e xplained more fully anywhere in the 

body of the repor t . Thus , when addr e s s i ng i ts reas ons f or re j ecti ng 

a t iered rate s tructure , BPA makes no reference to b i l li ng credits . 

S ee VI I- 6 3  and VI I - 6 4 . Conver s e ly , when addres s ing the bi l l i ng 

cred i t s  program , BPA make s no reference to the arguments of t i ered­

rate proponents . See VI I - 7 4  and VI I - 7 5 . The re s u l t  i s  confus i on 

over whe ther BPA i s  actua l ly re lying on the argument that b i l l ing 

cred it s  may be an e f fective s u b s ti tute for t i ered rate s . 

NRDC has addre s sed the fact that the propos e d  bi l l i ng 

cred i t s  program i s  no substi tute for a t iered rate s tructure . 

See N RDC , " C omments on BPA ' s  Notice o f  Propo sed Who l e s a l e  Power 

Rate Ad j u s tment " (Ap r i l  2 3 , 1 9 8 2 ) . BPA ha s made no c ommitmen t  to 

o ffer adequate b i l l i ng cred it s ; i ndeed , the agenc y  ha s made no 

provi s ion for any c red i t s  in its revenue pro j ec t ions . The proposed 

BPA regu lations on b i l l ing c red i t s  ensure that they wi l l  be he ld 

at art i f i c ia l l y  l ow leve l s  for years to c ome . See 4 7  Fed . Reg . 

9 7 6 0 , 9 7 7 9 ( 1 9 8 2 )  ( bi l l ing cred i t s  are to be set by re ference to 

the average c o s t  of re sourc e s  a ctua l l y  used to mee t  l oad growth 

in the year of the award , not the c o s t  o f  new resource s d i spl aced 

by qua l i fying mea sure s ) .  Unti l  and unl e s s  the s e  de fiencies  

are remed ied , b i l l ing cred it s  are no sub s t itute for t iered rate s . 

See NRDC , " A  Fundamental F law in the BPA Propos a l " ( March 1 5 , 1 9 8 2 ) 

( d i s tributed by BPA at Pub l i c  In formation Forums o n  B i l l ing Credit s )  . 
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B .  The D E I S  Omit s  Any D i sc u s s ion o f  t he Who le s a le Percentage 
Rate D i s co unt for Low-Sy stem-Dens i ty U t i l i ti e s  

There can b e  no doubt that BPA ' s propo s a l  t o  c ontinue 

the low-den s i ty d i sc ount ha s s igni f i c ant environmental cons equenc e s . 

Although not so intended when e s tabli shed , the low-dens i ty d i s c ount 

ha s actua l ly worked a s  an incentive for addi tiona l energy 

con sumpt ion . Qua l i fying rura l u t i l i t i e s  rece ive a uni form percentage 

d i sc ount , rega rdle s s  of consumption ; as a result , the current 

pol icy provides a larger dol lar d i s count to c ustome r s  u s ing 

re l a t ively large quan t i t i e s  of e lectric i ty . Meanwh i le , the s e  

u t i l i t i e s  have set high monthly s ervi c e  charge s , whi l e  accurately 

re f l e c t ing d i scounted energy and demand charge s in c onsumer s '  

rate s . The r e s ul t  i s  func t ional ly ind i s tingui shable from a 

" de c l i ning block " retail rate s tructure , which rewards increased 

consumption with lower c o s t s  per k ilowatt-hour . 

NRDC ha s urged that the percentage low-den s i ty d i s c ount 

be wi thdr awn and a per-customer d i sc ount s ubstituted for i t , 

s o  a s  to e l im inate rewards f or electrici ty was te whi le s t i l l  

provid ing rate re l i e f  t o  rural ut i l it i e s  with high d i stribution 

c o s t s . BPA c annot f a i l  to addre s s  the low-den s i ty d i s c ount 

i s sue without v io lating the exp l i c i t  l anguage o f  NEPA . 4 2  U . S . C .  

§ 4 3 3 2  ( 2 )  ( c ) . 
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C .  The D E I S  Omi t s  Any D i s cu s s i on of BPA ' s Prop o s ed Re f u s a l  
to Re c over t h e  F u l l  Cos t s  o f  I t s  Con s e rva t i on Programs T hrough 
BPA Rates 

BPA ' s e f fort to recove r a port ion of the c o s t s of i ts 

cons ervat ion programs through d i rec t c harge s to partic ipa t ing 

u t i l i t i e s  h a s  s i gni f i c ant environmen t a l  con sequenc e s . I t  threatens 

t o  frus trate c ommenda b l e  e f fo r t s  by BPA staff to se cure max imum 

pos s ib l e  ut i l i ty partic ipat i on in t he agency ' s  c o n s e rva t i on 

progr ams . I f  part o f  the c o s t  o f  imp leme n t i ng a BPA p rogram mu s t  

b e  p a i d  a s  a fee by t h e  p a r t i c ipan t , nonpar t i c ipan t s  are corre s -

pond in g l y  reward ed . I n  e s sence , the s e  d i rect charge s , which BPA 

e l s ewhe r e  h a s  p ropos ed to i n i t i a te ( 4 7 F ed . Reg . 1 3 7 1 0 , 1 3 7 3 1  

( March 3 1 ,  1 9 8 2 ) ) ,  impo se an add i t i o n a l  barr i e r  to u t i l i ty i nvolve-

me nt i n  r e g i ona l conservat ion e f fort s . I n  order to c omp ly w i t h  

NEPA , BPA mu s t  addre s s  th i s  i s s ue in t h e  E I S , exp l a i ning the 

r e asons for i t s  actions and analyz ing envi ronment a l ly p r e f e rable 

a l terna t ive s . 

D .  The DE I S  Omi t s  Any D i s cu s s ion of the Envi ronme n t a l  Con s equenc e s  
of E l iminat ing Demand Cha r g e s  

Wh i l e  the DE I S  addre s s e s  d iurnal d i f f eren t i at ion o f  demand 

c harge s (V-8 2 ) , it i gnore s i s s u e s  s urround i ng r e tent ion o f  d emand 

c harge s . El iminat ing such c har ge s , and impos i n g  o f f s e t t i ng 

i nc r e a s e s  in energy rate s , o f fer s s i gn i f icant env ironme n t a l  

ben e f i t s  in the Northwe s t ' s  m i x e d  hydro-thermal sy s t em . NRDC 

endo r s e s  the ana ly s i s  o f  the env i ronmen t a l  e f fec t s  of demand 

charge s p r e s e nted by e c on omi s t  J ame s La z ar in h e ar i ng s  pre c e d ing 
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EPA ' s  1 9 8 1  who l e s a l e  rate i nc reas e .  ( Pub l i c  F i e ld Hearing Regarding 

Transmi s s i on and Who l e s al e  Power Rate Ad j u s tmen t , S e at t l e , Wa s h i ngton , 

Mar c h  12 , 1 9 8 1 . ) EPA ' s  N EPA ob l ig a t i ons wi l l  not c ountenance 

cont inued f a i l ur e  to c ons ider a l ternatives to retent ion o f  demand 

charges . 

I I I . Conc l u s ion 

It is incumbent upon EPA to revi s e  and r e s ubmi t  its 1 9 8 2  

Rat e  P ropos a l  DE I S , or at l e a s t the port i on s  add r e s s e d  i n  the 

above comments , in order to c omp ly wi th NEPA . The d i s cu s s ion of 

t i e r ed rates is total ly i nadequate and ab s trac t , and unnec e s s ar i ly 

l imi t ed to s p e c u l a t i o n  that i s  ba s ed on wor s t - po s s i b l e  c a s e  scenarios . 

The omi s s i on s  o f  any d i s cu s s i on o f  the env i r onmental cons equen c e s  o f  

the who l e s a l e  p e r c ent age rate d i s count f or l ow- s y s t em- den s i ty 

u t i l i t i e s , a s  we l l  a s  of EPA ' s  propo s a l  to recove r l e s s  than the 

fu l l  c o s t s  of i t s  cons erva t i on prog r ams through EPA rate s , mu s t  

a l s o  b e  cor r e c t ed . F in a l l y , EPA mus t  rev i s e  the DEI S to add r e s s  

the environmen t a l  i s s u e s  s ur r ounding t h e  r e te n t i on o f  demand charg e s . 

Al l o f  the s e  rev i s i on s  should be i s s ued i n  a revi s e d  DE I S , and 

c i r c u l a ted for pub l i c  comme nt . 

Natural Resources Defense Council , Inc . 
2 5  Kearny S treet 
San Franc i s c o , CA 9 4 1 0 8  
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" ." lV/CIs 
• .,. u". (,# DEPARTM ENT O F  HEALTH & H c ,"AN SERV ICES Publ ic  Health Serv ice 

B ldg . E ,  Rm .  5 1 1  

Centers for D i sease Control  
Atlanta,  Georgia 30333 

Mr . Anthony R . Morrell 
Environmental Manager 
Bonneville  Power Adminis tration 
P . O. Box 3 6 2 1 -SJ 
Portland , Oregon 9 7 208 

D ear Mr . Morrell : 

( 404) 2 6 2-6649 

June 21 , 1982 

We have reviewed the Draft Environmental Impact Statement ( EIS)  for Bonneville 
Power Administration ' s ( BPA ' s )  1982 Rates Propo sal . We are responding on b ehalf 
of the U . S .  Public Health Servic e  and are o f f ering the following comments for 
your consid eration in preparing the final document . 

The effect that increas ed power rates will have o n  
wood f o r  home heating s hould b e  better addressed . 
b ecoming a rapidly growing source o f  air pollution 
effects upon amb i ent air qual ity from uncontrolled 
should b e  carefully considered . 

home conversion to burning 
Since wood burning is 
in the Pacific Northwes t ,  
emissions o f  wood burning 

We unders tand that the propo sed action and alternative actions will have different 
effects upon agriculture dependent upon irrigation . With the proposed BPA alter­
native , about 23 , 000 acres of "existing irrigated acreage" will b e  withdrawn . 
However , under the long-run incremental cost  alternative , the "exis ting irrigated 
a creage would b e  19 percent or 7 7 9 , 000 acres less . " These  e f f ects upo n  irriga­
tion farming could also have some impact upon vector control and prevention 
efforts . 

While " environmental b enefits could result from lower l evels  o f  water withdraw­
als , reduced siltation and l ower amounts o f  pestiCides used" from reduced 
irrigation farming , the Final EIS should s tate the positive or negative effects 
that reduced farming and maintenance o f  irrigation drainage facilities will have 
on vector c ontrol efforts in the area . Abundant mosquito populations can b e  
produced i n  irrigated fields o r  irrigation ditches and can caus e serious health 
and nuisance probl ems . Lo cal public heal th authorities may b e  able to provide 
a his tory of vector-borne  disease and nuis ance probl ems that exist in the 
proj ect area . 
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Page 2 - Mr . Anthony R. Mo rrell 

We appreciate the opportunity to  review the Dra f t  EIS . Please send us one copy 
o f  the Final EIS when it b ecomes available . Should you have any questions about 
our comment s ,  please call Mr . Rob er t  Kay of my s ta f f  a t  FTS 2 3 6-6649 . 

S incerely yours , 
, \ 

} 1 {'�� ,i J� j (  
� Frank S .  Lisella , Ph . D .  

1 Chie f , Environmental Af fairs Group 
Environmental Health Services Division 
Center for Environmental Health 
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JOHN SPELLMAN 
Governor 

ST ATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

Mail Stop PV- l 1  • Olympia, Washington 98504 • (206) 459-6000 

J u n e  22 , 1 982 

M r . An t hony R .  Mo r r e l l 

E n v i r o nmen t a l M a n a g e r  
Bon n ev i l l e Powe r Adm i n i s t r a t i o n 
P . O .  Box 3 6 2 l - S J  
Po r t l a n d , O r egon 97208 
Dea r M r .  Mo r r e l l :  

T ha n k  you fo r t h e o p po r t u n i t y to r ev i ew t he d r a f t  e n v i ronmen t a l 
i mpa c t  s t a t eme n t f o r  t h e 1 982 Ra t e  P ro p o s a l .  We coo r d i n a t ed t he 
r ev i ew of t h i s  docume n t  w i t h  a l l o f  t he s t a t e a g e n c i e s a nd no 
commen t s  we r e  r e ce i ve d . T h e r e fo r e , t h e S t a t e o f  Wa s h i n g to n  h a s 
no obj e c t i o n to t h i s p r o p o s a l .  

I f  you h a ve a n y  q ue s t i o n s , p l ea s e  ca l l  me a t  ( 2 06 )  459-60 1 6 .  
S i n ce r e l y ,  

�r �� 
G r eg to r I  i e  
E n v i ronmen ta l Rev i ew S e c t i o n 

G S : 1 c 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

ER-82/853 

Mr.  Anthony R. Morre l l  
Envi ronmenta l Manager 
Bonnev i l l e  Power Adm i n istra t i on 
P.O.  Box 362 1 -SJ 
Port land, Oregon 97 208 

Dear Mr. Morre l l :  

JUN 2 1 '982 

Thank you for your letter of Apr i l  30, 1 982,  which transm itted copies of the draft 
envi ronmenta l statement for 1 982 Rate P roposa l for Per iod Through 1 985. 

Page 1 1 -9 - - Executive Summary states that there wou ld be about 762 ,000 more acres 
under i rr igation by the year ' 2000 under the L R I C  a l ternat i ve than under the no act ion 
a l ternat ive.  This should probably be 762 ,000 acres less rather than more. 

Footnote C of Tab l e  V-I  is somewhat con fusing. It indicates f isca l year 1 983 repayment 
requ i rement was reduced by exc l ud ing i rr igat i on assistance. The f i rst irr igat ion 
assistance is not due unt i l  1 997. I t  is not cl ear how the i rr igation assistance i mpacts the 
repayment requ i rement for 1983 .  

We hope these comments w i l l  b e  he lpfu l t o  you. 

2 4 7  

S i ncere ly,  

4��W1LLJ 
&� B lanchard 

D i rector 



DIRECT SERVICE INDUSTRIES , INC . 
Formerly , 

INDUSTRIAL CUSTOMERS 
of Bon neville Power Administration 

1201 Lloyd Center Tower . 825 N.E.  Multnomah Street 
Portland, Oregon 97232 

Telephone (503) 233-4445 • Telecopy (503) 233-2618 

Mr . Anthony R .  Morre l l  
Envi ronment a l  Manager 
Bonnevi l le Power Admin i s trat ion 
P .  O .  Box 3 6 2 1 -SJ 
Port land , OR 9 7 2 0 8  

Dear Mr . Morre l l :  

June 2 3 , 1 9 8 2  

We o f fe r  the fol lowing comments on Bonnevi l le ' s Draft 
Environment a l  Impact S tatement re l ative to its 1 9 8 2  rate 
propo sa l : 

P age IV- 4 . The f i r s t  paragraph should recogn i z e  that 
if the Federal Base Sys tem resource poo l is larger than the 
sum of the pre fe rence customer , federa l agency and 
res ident i a l  exchange load s , the exc e s s  would be u sed to 
supp ly D S I  load s . 

Page IV-9 . The f i rst part i a l  paragraph d i s c u s s e s  BPA ' s 
1 9 7 9  and 1 9 8 1  rate increase to pre ference cus tomers . We 
b e l ieve the cumu l ative e f fects o f  the 1 9 7 9 / 8 1  rate increases  
have been at least as severe on D S I  operation s . These 
shou l d  a l so be l i sted and d i s cus sed . 

P age V- 2 . S ame comment a s  on page IV-9 . 

P age V- 3 , l ine 2 0 . The $ 1 . 6 1 9  b i l l i on i s  g iven a s  
$ 1 . 7 0 9  b i l l ion o n  page IV- 6 . 

Page V-7 , l ine 2 6 . The $ 8 2 1  mi l l ion i s  g iven a s  $ 7 3 1  
mi l l ion on page IV-6 . 

P age V- 1 0 1 , l ine 8 .  L i s t s  the pre sent energy res erve 
cred it a s  2 . 3  mi l l s  per k i l owatt hour . This  c redi t 
i s  2 . 1  mi l l s . 

P age V- 1 0 2 . The paragraph beginning on l ine 1 8  
d i s c u s s e s  D S I  reserve c redits . The last  two sentence s 
s tate , " I f not restricted , the resulting purchase power 
c o s t s  incurred by B PA wou l d  be d i rectly a s s igned to the D S I  
b i l l .  However ,  because the e s t imated purchases were so 
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sma l l , a purchase before re s tr iction c lause wa s not inc luded 
in the I P - 2  rate s chedule . "  

Comment 

B i l l ing the DS I s  for the cost  of powe r BPA purcha ses in 
l ieu o f  re striction s would be contrary to the intent and 
effect o f  the Regiona l Ac t :  

( a )  T he Senate report , Appendix B a t  page 5 9 , 
provides in part " . . .  in actual operation , D S I  power 
withdrawn or curtai led in exc e s s  of interruptions for 
c r i t i c a l  s treamf lows would be replaced by power 
purchased by BPA on a short term b a s i s , if ava i lab le . "  

( b )  Sect ion 9 ( i ) ( 1 )  ( A )  ( i i )  o f  the Ac t ,  the 
parenthe t i c a l  phra s e , by de fini tion refers only to 
re strictions " in exce s s  of interruptions for c r i t i c a l  
s treamf lows " s ince BPA then a n d  only then h a s  n o  
replacement ob l igat ion . 

The Admini strator ' s  Record o f  Dec i s ion dated June 1 9 8 1  
in the 1 9 8 1  Who l e s a le Power Rate P ropo s a l  recogn i z ed BPA ' s 
obligation to purchase in lieu o f  re s tricting service to the 
DS I s . In  the second and thi rd paragraphs at page VI - 1 4  he 
s tate s : 

Another sugge stion regarding a s s ignment o f  
purcha s e  power c o s t s  w a s  that BPA shou ld re strict DS I 
s econd quart i le loads be fore purcha s ing power to meet 
priority f i rm load s . The cost  o f  any purchase made 
to serve the D S I  second quart i le then should be 
a s s ignab le to the D S I s .  

I d i s agree with the sugge s ted u s e  of the second 
quart i le r e s triction right s . The purpose o f  a re serve 
i s  to serve as a re source of l a s t  re sort . The va lue of 
the re serve i s  the right to re strict . Once the 
re s tr i c t ion i s  exerc i sed its va lue as a re serve i s  
lost  and mus t  b e  re-estab l i shed a s  quick ly a s  po s s ib le . 
The re serve i s  intended to function not a s  an 
economical a l ternative to other re source s ,  but as a 
f inal backup that can be re lied on to protect the 
qua l i ty of f i rm service . Furthermore , as inc luded in 
the BPA and D S I  brie f s , in th i s  case , Congres s  intended 
f i rm service to the D S I  load s , sub j ect only to 
re s triction upon l imited cond i t ion s . To p lan to forego 
purcha s e s  to se rve the DS I second quart i l e  would be to 
f a i l  to provide f i rm service . I n  thi s  part icular rate 
year the DSI load wi l l  be re stricted in the event we 
cannot acqu i re s u f f i c ient resource s .  T h i s  i s  
cons i s tent with shaping o f  FELCC t o  support f i rm loads 
and uni forming the r i s k s  over the c r i t i c a l  period . 
Furthermore , I b e l ieve BPA has a c l ear ob l igation to 
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acqu ire adequate re source s to mee t  i t s  f i rm loads wh ich 
c learly inc lude s three quart i l e s  of the D S I  load . "  

The above re ferenced paragraph in the DE I S  shou ld be 
changed accordingly . 

Page V- 1 0 4 . F i r s t  fu l l  paragraph note s that use o f  
no n- f i rm ene rgy t o  serve top quart i le load s " . . .  could 
pe rhap s re s u l t  in d i sp lacement o f  fewer f i rm the rma l 
resource s and the refore could be contrary to BPA ' s 
ob l i gat ion to keep overal l rate s a s  low a s  pos s ib le 
con s i s tent with sound b u s i ne s s  princ i p le s . "  

Comment 

The DS I s  b e l i eve BPA ' s propo s a l  to provide top quar t i le 
service before d i splac ing high co s t  re source s accords wi th 
the intent and requi rement s of the Regional Ac t .  The Ac t 
directs BPA to operate i t s  s y s tem to serve the top quarti le 
as a f i rm load . With critical  period s treamf low cond it ions 
and ba lanced loads and resource s ,  a l l  f i rm resource s and a l l  
c o s t s  thereof wou l d  b e  a l located t o  serve f irm load s . Under 
tho se cond itions there wou l d  be no net service to the DS I 
top quart i le . 

The only re source s ava i l ab le to BPA w i th wh ich it can 
serve top quarti le loads under ba lanced loads and re source 
conditions i s  generation f rom s treamflows in exc e s s  o f  
critical  period f lows . S ince the se s treamf lows provide 
s ervice to the top quart i l e , the c o s t s  a s s igned to the s e  
re sourc e s  are the appropri ate c o s t s  t o  b e  charged t o  top 
quarti le s ervice . I t  i s  not appropriate to a s s ign to the 
top quart i le c o s t s  o f  re s ourc e s  that were deve loped to serve 
f irm load s . BPA doe s not deve lop f i rm re sources to s erve 
the top quart i le and c o s t s  o f  tho s e  re source s should not be 
a l located to top quart i le serv ice . 

Contrary to the imp l icat ion o f  the paragraph in the 
DE I S , BPA ' s po l icy of s e rving the top quar t i le w i th non f i rm 
power prior to d i sp l ac ing resources minimi z e s  the c o s t s  and 
envi ronmental impacts of BPA ' s re source s .  The D S I  top 
quart ile i s  a f i rm load , j u s t  l ike other f i rm loads in the 
region , except that BPA has no ob l igation to deve lop f i rm 
re sourc e s  to guarantee service . I n  the ab s ence o f  its  
rights to re strict the top quarti le , BPA would have to 
deve lop add itional f i rm re sourc e s  to prov ide service on a 
f irm b a s i s .  Thi s would increa s e  BPA ' s total c o s t s  and po se 
the envi ronmental impacts a s so c i ated with approx imate ly 1 0 0 0  
MW o f  add it ional new generating re source s .  

BPA can , o f  cours e , reduce i t s  c o s t s  s omewhat by no t 
s e rving the D S I  top quarti le and u s ing that power instead to 
d i s p lace f i rm re source s deve loped to s e rve other cus tome r s . 
S imi larly , it  wou l d  be l e s s  expens ive not to s e rve a f i rm 
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u t i l i ty load and to use that power to serve the load growth 
of other customers . D i spl acement o f  therma l re source s prior 
to serving the top quartile wou l d  s imp ly re f lect a dec i s ion 
not to serve a port ion of the D S I  load that is dependent on 
power in exce s s  of critical  p l anning amount s for servi ce ; it 
doe s not ref lect the least cost  way of serving BPA ' s tota l 
load . The paragraph should be deleted or revi sed . 

Page V- 1 0 4 . The f i r s t  three l ine s o f  the second 
fu l l  paragraph shou l d  be revi sed to read a s  f o l l ows : 
" A  th i rd method o f  serving the top quartile a l s o  
invo lve s  advanc ing energy f rom a later period into an 
earl ier period . As with shi fting o f  FELCC , the succe s s  
o f  advanc ing energy i s  dependent upon s treamf low . . .  " 

Page V- 1 0 6 . The second fu l l  paragraph sugge s t s  an 
a lternative " . . .  woul d  b e  to e l iminate any compen sat ion 
to the DS I s  as soci ated with the re s tr i ction r ights . "  

Comment 

Th i s  wou l d  vio late section 7 ( c )  ( 3 )  o f  the Regional 
Ac t which requ ire s that rates charged the DS I s  reflect 
the value of  re serves that they prov ide . The sentence 
shou ld be removed . 

Page V- 1 0 7 . The paragraph beg inning on l ine 1 9  
and the f i r s t  pa ragraph on page V- 1 0 8  sugge s t  tiered 
rate s cou ld be deve loped to provide a d i f ferent rate 
for the top quart i le than for the bottom three 
quarti les . 

Comment 

The concept of a un i f ied c l a s s  of Indu strial F i rm 
Power for the DS I s  ex i s ted through out negotiations 
leading to pa s sage o f  the Regiona l Ac t and is  evidenced 
in the Act : 

( a ) Section 7 ( c )  ( 1 )  ( A )  o f  the Regional Act 
does not authori z e  a spl i t  rate . The phra se " rate 
or rate s "  occurs in a l l  the rate d irectives but 
on ly for Section 7 ( f )  is there leg i s l ative h i s tory 
to ind icate that more than one rate at one t ime i s  
contemplated . " Rate o r  rate s "  s imp ly prevented 
any argument that BPA cou l d  not change i t s  rates 
during any given period o f  year s , no twiths tanding 
that rate ad j u s tment s a s  i n f requently as once as 
every f ive year s  were contemp l a ted in the 
leg i s lative h i s tory ( s ee Senate Report , 
Appendix B ) . 

( b )  The Regional Act and i t s  l eg i s lative 
h i story is qu i te c lear on two point s : 
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F i r s t , BPA was to c a l cu late the D S I  
ob l igation f o r  f i rm power c o s t s  based on 
three quart i le s  and then spread that cost and 
top quar t i le costs prospective ly acros s  a l l  
proj ected D S I  power d e l iveries for the rate 
period to p roduce a s ing le and un i form D S I  
rate ( see Se ction 7 ( c )  ( 1 )  ( A ) , Senate Report , 
Appendix B at page 6 7  Footnote to l ine 6 2 ) . 

Second , in re sponse to a que st ion f rom 
Repre sentative D inge l l , spec i f ic a l ly on thi s  
point , BPA a s sured Congre s s  that it would 
charge a s ing le D S I  rate for all  four 
qua rt i l e s  of DSI load ( See BPA rep ly dated 
O c tober 1 8 , 1 9 7 9  to Que s t ion 1 1 )  

( c )  Finally , and by way o f  emphas i z ing the 
intent of the Region a l  Act , I ndustr i a l  F i rm Power 
is de f ined in the DSI Power S a l e s  Contract as a 
un i f ied c l a s s  o f  power that cover s  the fu l l  D S I  
load . ( See Section 1 4  o f  the D S I  Contract . )  This  
definit ion o f  I ndustr i a l  F i rm Power carr i e s  forth 
concepts initiated in 1 9 7 5  when BPA f i r s t  
e stab l i shed Industrial  F i rm Power a s  a c l a s s  o f  
service t o  the DS I s . 

P age V- 1 0 8 , Sub section D .  Add a sentence s omewhat 
a s  fol lows : " The greater curta i lments wou l d  cause 
soc ioeconomic impacts o f  h igher unemp loyment and l o s s  
o f  other revenues a s soc iated with D S I  operation s . "  BPA 
pe rhap s should add data on D S I  emp loyment and economic 
bene f i t  to the region . 

P age V- 1 1 1 , l ine 1 1 . Remove the word 
" indu s t r i a l . "  All ratepaye rs l ikely wou l d  be impacted . 

P age VI - 1 3 .  Beginn ing at l ine 6 the statement i s  
made , " . . .  have e l iminated salmono i d  spawn ing except i n  
the reach from Lake Wa l lu l a  t o  P r i e s t  Rap ids Dam ( the 
Han ford reach ) . "  I s  there no spawn ing in the Rocky 
Reach and We l l s  poo l s  and r ivers / s treams tributary 
the reto ? 

Genera l 

As d i scus sed in our scoping conference , we b e l ieve a 
thorough d i scu s s ion in the Environmenta l Impact S tatement o f  
adequate rate s f o r  export power , the impac t s  o f  such rate on 
the deve lopment of resourc e s  both in the P a c i f i c  Northwe s t  
and in the P ac i fic  Southwe s t , and the environmental , socia l , 
and economic a spect s  o f  the a l ternatives wou l d  be very 
appropr i ate . P erhaps there ha s not been s u f f i c i ent analy s i s  
o f  the resource a l ternat ives t o  appropriately deve lop thi s  
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scenario , but the adequacy o f  rate s for the export market 
cou l d  be a sub s tant i a l  e l emen t  o f  any such overa l l  analy s i s . 

We appreciate the opportuni ty to review the Draft 
Environmental Impact Statement and provi de you with the s e  
comment s . 

HD : BW : p l 
PEL0 0 7 : B  
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S incere ly your s , 

E� {j;t� 

Brett Wi ��
. Execu tive D i rector 



NPDPL-ER 

D E PA R T M E N T  OF T H E  A R MY 
N O R T H  PAC I FIC DIVISION.  C O R PS O F  E N G I N E E R S  

P . O .  BOX 2870 
PORTLAND. OREGON 97208 

Mr . Ant hony R .  Mo rrell 
Environmen t a l  Manager 
Bonnevi l l e  Power Admin i s t rat ion 
P .  O .  B o x  3 62l-SJ 
Po r t l and , Oregon 9 7 2 0 8  

Dear Mr . Mo rrell :  

2 4  June 1 9 8 2  

Thi s  i s  i n  respons e  t o  t h e  Admin i s t r a t o r ' s  l e t t e r  o f  30 April 1 9 8 2 , 
request ing our review o f  your Draft Environmen t al Impact S t a t ement 
for Pro pos ed 1 9 82 Who l e sale Rat e  Propo s al .  

We have reviewed the subj ect s t at ement and f ind that i t  d o e sn ' t  imp ac t  
any o f  o u r  miss ion s o r  respon s i b il i t i e s  and , therefo r e , we have no comment .  

We apprec iate  t h e  opportun ity t o  review and comment on t he Draft E I S . 

S incerely , 

Ac t ing A Planning D iv i sion 
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J u n e  .25 ,  1 982 

Mr .  Anthony R .  Morre l l 
En v i ronme n t a l  Manager 
Bonnevi l l e Power Admi n i s tr a t i on  
P . O .  Box 36 2 1 -SJ 
Portl a n d , Oregon 97208 

Dear Mr . Morrel l :  

COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION 
8383 N.E. Sandy Blvd. 
Suite 320 
Portland, Oregon 97220 
Telephone (503) 
257-018 1  

The Co l umb i a R i ver I nter-Tr i b a l  F i s h  Commi s s i on o ffers the  fol l ow i n g  commen t s  
o n  the  draft e n v i ronme n t a l  i mpact  s ta teme n t  ( DE I S ) of  t h e  Bonnevi l l e Power 
Admi n i s tra t i on ' s  1 982 Rate Proposa l .  As Bonnev i l l e  beg i n s  i ts i mp l emen ta t i o n  
of  t h e  Reg i o n a l  P ower a n d  Conserva t i o n  Act , P . L .  9 6 - 5 0 1 , proceed i n gs l i ke t h e  
1 982 r a te adj u s tmen ts wi l l  be  key to carry i ng  o u t  t h e  mandates t h a t  Congres s 
pre s c r i bed i n  t h i s l eg i s l a t i on . As you s h o u l d be aware , s e ct i on 4 ( h )  of  the  
Reg i on a l  Act conta i ns d e ta i l ed prov i s i on s  concern i n g the  protec t i o n , mi t i gat i o n , 
and  e n ha nceme n t  of  fi s h  a n d  wi l d l i fe of  t h e  Co l umb i a  R i ver and  i ts tr i butari e s . 
Unfortunate l y , i t  a p pears  that  wi th  respect  to t h e  1 982 Rate DE I S , Bonnevi l l e 
h a s  not  addres s ed t h e  a ff i rmat i ve o b l i ga t i o n s  i mposed  by the  Act ,  a s  wel l a s  
the  Commi s s i on ' s  req ues t to h o n o r  s u c h  o b l i ga t i ons  i n  t h e  1 982 rate  proceed i n g s . 

Wi t h o u t  q u es t i on  BPA mu s t  e s ta b l i s h i ts rates  to  recover cos ts a n d  expen s e s  
i n c urred p u r s u a n t  to s e ct i o n  4 ( h )  of  t h e  Act . ( Se ct i on  7 ( A )  ( 1 ) ) . 
Yet  t h e  BPA DE I S  i s  i nadequate  i n  addre s s i ng t h e  r e l a t i o ns h i p  of  Bonnevi l l e ' s  
rates  proces s to  Bonnevi l l e ' s  o b l i gat i on to protect ,  mi t i gate , a n d  enhance  
fi s h  a n d  wi l d l i fe .  The  d i s c us s i on t h a t  a ppears  i n  t h e  D E I S  i s  a synops i s  o f  t h e  
neg a t i ve effects  d ams a n d  o t h e r  a c t i v i t i es have  had  on  mi gratory f i s h , efforts 
to ma i n ta i n  pre s e n t  popu l a t i on s , and a fo ur  s en tence  d e s c r i p t i o n  of the fi s h  
a n d  wi l d l i fe program be i n g devel oped by t h e  Northwe s t  Power P l a n n i ng C o u n c i l .  
( 1 982 Rates DE I S  a t  V I - 1 2 , 1 4 ) . N o  d i s cu s s i on a ppears  regard i ng t h e  req u i re -
men t  t h a t  t h e  Bonnevi l l e Power Admi n i s tra t i on s ha l l u s e  i ts fund t o  protect ,  
mi t i gate , and  e n h a n ce t h e  f i s h  and  wi l d l i fe of  t h e  Co l umbi a R i ver bas i n .  ( Secti on 
4 ( h )  ( 1 0 ) ( a )  ) .  

The  I n te r-Tri b a l  F i s h  Commi s s i on i n  conj u ct i on wi t h  s ta te a n d  federal  fi s h  and  
w i l d l i fe a g en c i e s  o f  t h e  P ac i fi c  Northwe s t  h a s  s u bm i tted a Deta i l ed Impl ementat i on 
P l a n  of  p h a s ed - i n  mea s u re s  to be  i nc l uded to the Power P l a n n i ng C o u n c i l ' s fi s h  
a n d  wi l d l i fe program . I n  t h e  f i r s t  yea r ,  fund i n g needs  t o  i m p l eme n t  these  meas u re s  
wi l l  exceed n i ne mi l l i on d o l l ars , t h e  s econd y e a r  fund i ng  needs wi l l  exceed 
twe l ve m i l l i o n  d o l l ars , and i n  the  th i rd yea r , twen ty-two m i l l i on d o l l ars . 

T h e s e  meas ures refl ect t h e  magn i tude of the  prote c t i o n , mi t i gat i on a n d  enhance­
men t  needed for  t h e  C o l umb i a  R i ver sys tem . By November 1 5 ,  1 982 , s e c t i on 4 ( h )  
( 9 )  req u i re s  the  P ower P l a nn i ng Coun c i l to adopt  a f i s h  a n d  wi l d l i fe program . 
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Letter to Mr . An thony R .  Jrre l l 
J u ne 2 5 , 1 982 
Page 2 

Congre s s  wa s concerned that protecti on , mi ti gati on , and enhancement of Col umbi a 
Ri ver fi s h  a n d  wi l d l i fe mu s t  not be d e l ayed . The drafters of sect i on 4 ( h ) 
empha s i zed tha t :  

Secti on 4 ( h ) a l s o  req u i res the BPA to u s e  the BPA fund and 
i ts s tatu tory author i t i e s  to p rotect , mi ti g a te and enhance 
fi s h  a n d  w i l dl i fe i n  a manner con s i stent wi th an adopted 
p l a n , i nc l u d i ng the a bove recommendati on , and the purposes 
of the l eg i s l at i on . I t  i s  i mportan t  to s tres s  once agai n 
that the recommendati ons may wel l precede the p l a n . I f  
s o , BPA and others s ho u l d not del ay the i r  i mp l ementa t i on 
pend i n g  adopt i on o f  the p l an wh i c h wi l l  i n corporate these 
recomme nda t i ons , H . R . Rep . No . 9 7 6 , 96th Cong . ,  5 7  ( 1 980 ) . 

The I n te r-Tr i ba l  F i s h  Commi s s i on tru s ts that Bonnevi l l e ' s  1 982 rate pol i cy w i l l  
i n  no way d e l ay i mmed i ate i mp l ementat i on of the 4 ( h ) fi s h  a n d  wi l d l i fe program . 
Though Bonnev i l l e  d i d  cons i der the poss i b l e  effects rate re v i s i on s  may have on 
opera t i on o f  the hydroe l ectr i c  sys tem , i t  d i d not addre s s  i n  the DE I S  the l arger 
i s s u e . Revenues purs uant to s e ct i on 4 ( h ) ( 8 ) ( B ) and s e c t i on 7 ( a ) ( 1 ) w i l l  be 
needed to i mp l eme n t  protect i on ,  mi t i ga t i on a n d  enh ancemen t for the anadromou s  
f i s h  of the Col umbi a Ri ver ba s i n .  Wi l l  the 1 9 82 Rate Propo s a l  prov i de s uc h  
revenue s ?  

RL : vm 

c c :  Ad Hoc Execu t i ve Commi ttee 

S i ncere l y , 
1 

? ?/; --i)· --l�i:1 ivJ;.��A 
S .  Ti mothy Wapato 
Exe c u t i ve D i rector 
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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  
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 

JUL l 1932 

An tho ny tIorrel l 
En vi ro nmental Ma nager 
Bonnevi l l e  Power Admi ni s trati o n  
P .  O .  Bo x 3621 -SJ 
Portl and , Orego n 97208 

RE :  1 9 82 Ra te Pro posal Draft E IS 

Dear Mr . t-tlrrel l :  

The En vi ro nmental Pro tecti on Ag ency h as revi ewed the s ubject Dra ft E IS 
a n d  offer s thes e comments for yo u r  consi derati o n .  

The Draft E IS does a n  excel l ent j ob o f  portrayi ng the re l ati onshi ps among 
el ec tri c a l  rate s ,  en ergy con sumpti o n  a n d  en vi ronmenta l qual i ty .  I t  al s o  
demonstrates th at e conomi cal l y  c orrect pri c i ng s i gnal s c a n  s erve t o  m i n i ­
m i  ze  the magn i  tud e  o f  en v i ronmenta 1 conseque nce s as soci ate d  wi th meeti ng 
the Re g i on ' s e l ectri cal e nergy n eeds . Portrayi ng the e nvi ro nmental 
i mpacts of gen erati o n  i nduce d by lIimproper" pri ci ng represents a 
worst-c a se sc enari o ,  c on s i s tent w i th the CEQ re gul ati ons re gard i ng i n­
com pl ete or unavai l abl e i nfonna ti on (40 CFR §1 502 .2 2) . Addi ti onal ly , i t  
provi des a c ommendabl e d i scussi on of  the c umul ative envi ro nmental i mpacts 
o f  BPA ' s expecte d whol esal e power rate i ncrease s th rough 1 98 5 .  

Other EPA comments o n  the Draft E IS are i ncl uded i n  the a ttachment to 
thi s l etter. We a re pl eased to note tha t nearl y al l of the suggesti on s 
i nc l uded i n  o ur sc op i ng 1 etter o f  December 4 ,  1 981 have b een a ddre ssed or 
i nc orporate d i n  the DE IS . Base d  upo n thes e co nc ern s we have rate d thi s 
E IS LO-l [ L O :  l ack o f  o bj ecti ons ; 1 :  a dequate i nformati on] . 

Shoul d yo u wi s h  to di scus s thes e comments wi th u s ,  pl eas e contac t Mr . 
Di c� Th i el ,  my Envi ro nmental Eval uati on Bra nch Chi ef , a t  ( FTS ) 399-1 7 28.  

\ 

Enc l osure 
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V - 2 9  

V -7 2  

V-96/7 

V I -1 9 

De ta i l ed Comments o n  BPA l s 1 9 82 Ra te 
Propo sal  Dra f t  E IS 

The proj ected decre ase i n  i r ri ga ted agri cul ture shown here 
i s  no t con s i ste n t  wi th the proj ec te d  i ncrease de scri bed o n  
page s V I  - 1  7/1 8 . 

BPA h a s  made a good e ffort to quanti fy the i mpac ts o f  
gen erati o n  avo i de d  a s  a res u l t o f  the revenue l eve l 
a l terna ti ve s .  Howeve r ,  the val u e s  s hown i n  tab l e V -2 2  
wou l d b e  mo re rea l i sti c i f  a ra nge for ea c h  e st imate were 
provi de d .  

The RP -2 rate does n o t  ap pear to i nc re a se a l l c h ange s ,  a s  
i nd i cated i n  the te xt . 

Ta b l  e V I -3 i s  c or re c t  a s  s hown . Howeve r ,  a fi n a l  
ru l ema k i ng  i s  expec te d  t o  b e  i s sued n e x t  mo n th whi c h  wi l l  
c h a ng e  n o n- a ttai nment s tatu s for c erta i n  a re a s  o f  I d aho . 
Si l ve r Val l ey wi l l  b e  cha nge d to "u ncl a s s i fi a bl e " a n d  
Pocatel l o  t o  " a tta i nment . " 
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u . s .  D E PA R T M E N T  O F  E N E R G Y  - B O N N E V I L L E  P O W E R  A D M I N I ST R A T I O N  

CON F E R E N C E  A N D  T E L E P H O N E CA L L  R E PORT 

TO : The P i l e s  - SJ 

F R O M :  
�>lf 

Ma r c i a  J .  Knapp , E n v i r onm�ht a l  Spec i a l i s t  - SJ 

Include all telephone calls and con ferences of importance bearing upon policies, 
customer or p ublic relations, b u t  excluding those purely techn ical in na ture. 

Date May 13 ,  19 8 2  

cc : 

§ 
o 
o 
o 

D .  Ge iger - PBB 
J .  Pyrch - P BE 
J .  Taves - PIA 

0 ________________ _ 

O U T S I D E  C A L L E R  O R  CO N F E R E E  f··· - - S U M M A R Y  O F  � I SCUSS I O N  

--::-.-Bob Taylor 

·--- ---:-

h ad s e ve r a l �:s t i��
-

�
-

conC e r n i�g the �r a f t  EI S :  
Bu r e a u  o f  I nd i an A f f a i r s  

I 
E n v i ronme n t a l  Coo r d i n a tor 1 .  In t h e  Exec u t ive S u mma ry : Wh a t  a r e  t h e  shared costs in 
extension 2 2 0 8  I dol l a r s  be i ng t r an s fe r r e d  to WPPSS 1 and 3 ?  I s  i t  cons t r u c t i o  

o r  publ i c  i n d e b t edne s s ?  Or both? Wha t  i s  i nd e b t edne s s  o n  bon 

I 
i s s u e  for WPP S S  4 and 5 ?  

2 .  Wh a t  i s  amou nt of pr oposed bor r ow i ng o n  new bond i s s u e  
b e fo r e  e nd of t h i s  mon t h ?  

3 .  Why haven ' t  WPP S S  co s t s  been put i n  propos a l  a l t e r n a t i ve s ?  
( i . e . , amo u n t  o f  bo r r o w i ng , co s t s  to t o t a l  p u b l i c  d e b t ? ) Wha t  

e f f e c t s  w i l l  WPPSS s i t u a t ion h a ve o n  sma l l  hydro? 

I told h im e i th e r  I or someone f r om Ra t e s  wou ld g e t  bac k t o  h 

E ach p lant -- cos t- t o-d ate and cos t-t o- f inish 

Imp act on low income f amilies - Ind ian 

P ot e nt ial e f f e ct of WPPS S  and 3 9 4  on s mall h yd r o  and 
exp anded e f f or t s  in s maller p r oj e ct s  
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The fo l lowing comments represent excerpts from or summar ies o f  comments 
received on BPA ' s  Draft Environmenta l  Impact S t atement : Bonnevi l le Power 
Administrat ion Proposed 1 9 82 Who les a le Rate I ncreas e .  The comments and 
responses to them have been grouped by topic  area . The top ic  areas and their 
location within the appendix are as indicated below . 

I .  Rate Des ign 
I I .  Thermal P l ant Financing 
I I I . E f fects on the Phys ical  Environment 
IV . E ffects on Low Income and Other Res ident ial  Consumers 
V .  E f fects on Bus iness  and Industry 
VI . E f fects on I rrigat ion Farming and Food Prices 
V I I . Misce l l aneous 
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I .  Rate Des ign 

Comment : BPA shou ld rev i s e  and resubmit the Draft E I S  as its propo s a l  
t o  cont inue the low dens ity dis count ( LDD ) has s ignificant environmenta l  
impact s ince the LDD has worked a s  an incent ive for addit ional  energy 
consumpt ion (Natura l  Resources Defens e Counc i l , I nc . , S an Francis co , C a l if . ) .  

Evaluat ion : S ect ion ( 7 ) ( d ) ( 1 )  of  the Regional  Act directs the 
Administrator to app ly d is counts , to the extent appropr iate , to cus tomers w ith 
low system dens it ies in order to avo id adverse impacts on ret a i l  rates . BPA 
has appl ied e ither a 3 ,  5 ,  or 7 pe rcent dis count to the who l e s a l e  rates of 
ut i l ities qua l ifying on the bas is of low s ystem dens ities . This dis count 
r educes the ut i l ity ' s  who lesale  power cos t . How this reduct ion is r e f lected 
in retail  rates and pas s ed a long to the consumers is  left up to the loca l ly 
e lected d irectors and commiss ioner s . 

In  the 1 9 8 2  Who les a l e  Power Rate Des ign Study an ana lys is has been done 
on the effects of the LDD on who le s a l e  power costs  (Tab l e  2 7 ,  p .  143 - 1 4 7 ) .  
Even with the maximum 7 percent dis count , most of  BPA ' s  cus tomers faced 
who les a l e  rate  increas es of about 70 percent . The deterrent effect on 
cons ervat ion of the LDD dis count , when compared to the cons iderab le  incent ive 
to cons erve generated by the overa l l  rate increas e ,  can not be c l as s i fied as 
hav ing a s ign ificant negat ive environmenta l  impact . Further , the higher rates 
for cus tomers not receiving the LDD , yet paying for the cost o f  the LDD , 
create  addit iona l incent ive to cons erve . At this t ime , further BPA ana lys is  
is  not warranted . 

Comment : Page V - 10 4 . First  ful l  paragraph notes that us e of  nonfirm 
energy to s erve top quarti le loads "cou ld perhaps result  in disp l acement of  
fewer  firm thermal res ources and therefore could be contr ary to BPA ' s  
ob l igation to keep overa l l  rates as low as pos s ib l e  cons istent with sound 
bus iness p r incip les . " Contrary to the imp l icat ion o f  the paragraph in the 
Draft E I S , BPA ' s  po l icy of  s erving the top quart i l e  with nonfirm power p r io r  
to disp lacing resources minimizes the cos t s  and env i ronmenta l  impacts of  BPA ' s  
resources . Displacement o f  therma l res ources p r ior  to s e rv ing the top 
quart i l e  would s imp ly reflect a decis ion not to s erve a port ion of the D S I  
load that i s  dependent o n  power i n  excess of  c r it ica l p l anning amounts for 
s e rv ice ; it does not ref lect the l east cost way of s erving BPA ' s tot a l  load . 
The paragraph should be deleted or  revised (Direct Service Indus t r ies , I nc . , 
Port land , Oregon) . 

Eva luat ion : The paragraph has been modified so  as to address  the 
comment . 

Comment : Page V - 104 . The first three l ines of  the s econd ful l  
paragraph shou ld b e  revised to read as fol lows : "A third method o f  s e rv ing 
the top quart i l e  a lso invo lves advancing energy from a l ater  period into an 
ear l ier period . As w ith shift ing of FELCC , the succes s of advancing energy is  
dependent upon s t reamflow . . .  " ( Direct S e rvice Industr ies , I nc . , Port l and , 
Oregon) . 

Eva l uat ion : The paragraph in ques t ion has b een modified so  as to 
addres s the comment . 

26 1 



Comment : Page V- 1 0 6 . The s econd fu l l  paragraph suggests an 
a l t ernat ive I !  • wou ld be to e l im inate any compensat ion to the D S I ' s 
associated with  the res t r ict ion r ights . 1 ! This wou ld  v i o l at e  sect ion 7 ( c ) ( 3 )  
o f  the Region a l  Act which requ ires that rates charged the D S I ' s ref lect the 
va lue of  reserves that they provide . The s entence should be removed (D irect 
Serv ice I ndus t r ies , I nc . , Port l and , Oregon ) . 

Eva luat ion : The agency is not precluded from cons ider ing a l t ernat ives 
not current ly within the s cope of its autho r ity . 

Comment : Page V- 1 0 2 . The paragraph beginning on l ine 1 8  d is cuss es D S I  
res erve credits . The l a s t  two sentences s t ate , " I f  not rest r icted , the 
res u l t ing purchas e power costs  incurred by B PA wou ld  be d irect ly ass igned to 
the DSI b i l l . However , becaus e the est imated purchas es were so smal l ,  a 
purchase before rest rict ion c laus e was not inc luded in the I P -2 rate 
schedu l e . " This st at ement is not factua l and shoul d  be changed (D irect 
Service Indus t r ies , Inc . , Port l and , Oregon) . 

Eva luat ion : The paragraph has been d e l et ed . 

Comment : Your po l icy indicates that customers in the northwest have a 
priority for power produced in the northwest . When dump power is sent to 
C a l ifornia their rate shou ld  be the eqUivalent of our rate and dur ing the dump 
period we in the northwest shou l d  receive our power at the dump rate ( John 
P ierce , Malt a ,  I daho ) . 

Eva luat ion : The preference c l ause o f  the Bonnev i l le Proj ect Act l imits  
BPA sale  o f  energy outs ide the Pac i f ic Northwest to that which is surp lus to 
the power requirements of  the Northwest . B PA bas es its p l anning on crit i c a l  
water  condit ions and when better than critical  condit ions occur , t h e  exces s 
energy ava i l ab le is marketed as non f i rm . B ecause the avai l ab i l ity o f  non f i rm 
energy is uncertain in nature , it is cons idered to be lower in qua l ity than 
f i rm power an� therefore , is marketed at a lower pr ice . Nonf irm energy is  
market ed at  a spi l l  rate  on ly when dump condit ions exist  on  the Federal 
system . The energy is of fered first  to Pac i f i c  Northwest pub l i c  ut i l it ies , 
then to  Pac i f i c  Northwest privat e ut i l it ies and fina l ly to Pacific  Southwest 
ut i l it ies . Northwest ut i l it ies can us e the nonf irm energy to s erve their 
loads and either shutdown their  higher cost resources or s e l l  power from the ir 
high cost resources to the Pac i f ic Southwest .  

Comment : Page V - 1 0 7 . The paragraph beginn ing on l ine 19 and the first  
paragraph on  page V - 1 0 8  sugges t t iered rates coul d  be deve loped to provide a 
di fferent rate for the top quart i l e  than for the bottom three quart i les . This 
goes agains t the concept of a uni f ied c lass of  power for the D S I ' s (Direct 
S ervices I ndus t r ies , Inc . , Port l and , Oregon ) . 

Eva luat ion : I n  the Memorandum o f  Bonnevi l l e  Power Administrat ion 
Couns e l  which was prepared as a part o f  the proposed 1 9 8 2  rate adj us tment 
proces s , legal  couns e l  s t ated its op inion that a two -part rate for s ervice to  
the  D S I ' s is l awful  and cons istent with the  Administrator ' s  author ity as 
de legated by Congres s .  Reference is made to that document for further 
informat ion . 

2 6 2  



Comment : The R P - 2  rate does not appear to increas e a l l  charges , as 
indicated in the t ext (U . S .  Env ironmenta l Protect ion Agency , S eatt l e ,  
Washington ) . 

Eva luat ion : The propos ed R P - 2  rate repres ents  a decreas e over the 
exist ing RP - l  rate ; therefore , correct ion has been made . 

Comment : BPA ' s ef fort to recover a port ion o f  the costs o f  its 
cons ervation programs through d i rect charges to part icipat ing ut i l it ies  
imposes a barr ier to regiona l cons ervat ion ef forts . B PA mus t  address  this  
issue , exp l ain the reasons for its act ions and ana lyze env ironmental ly 
p referab le a l t ernat ives (Natural  Resources De fens e Counci l ,  S an Franci s co , 
C a l i forn ia ) . 

Eva l uat ion : The contract charge assumed for the ini t i a l  p ropo s a l  was a 
systemat ic approach for sharing costs  between BPA and cons erving ut i l i t ies . 
This approach recogn ized that a cons erv ing ut i l ity has s ome incentive to 
perform cons ervat ion measures and that BPA shou ld  have to subs idize measures 
only to the extent that they do not appear cost ef fect ive to the ut i l ity based 
on its who l e s a l e  rate . The shar ing o f  cos ts  by use  of  the contract charge was 
des igned to achieve two import ant obj ect ives : ( 1 )  ho ld  nonp art i c ipants 
harm l es s  by recogniz ing the los t revenue e ffect at the who l e s a l e  level , and 
( 2 )  address  the equity p rob l em between genera t ing and nongenerat ing ut i l it ies . 

B PA ' s ini t i a l  p ropo s a l  does not address the lost  revenue p rob lem at the 
ret a i l  leve l ,  which is  especia l ly ser ious because o f  the l arge percent age of  
fixed co s t s  at  the  retai l leve l . BPA ' s init ial  proposal  wou ld  give local  
ut i l ities  the d i l emma o f  having cons ervat ion drive the  ret a i l  rate  up 
s igni f i cant ly or ass igning such a l arge s hare o f  the cos t s  to the indiv idual  
cons erver as to  j eopardize the p rogram . I t  wou ld  be pos s ib l e  to addres s the 
ret a i l  lost r evenue p rob lem whi le retaining the cont ract charge by adj us t ing 
the program incent ive leve l s . However ,  e l iminat ion of  the contr act charge 
woul d  probab ly be the s imp les t and most s t raight forward way to address  this  
p rob lem in the near t e rm . 

The inc lus ion o f  the cont ract charge in �his  rate p ropos a l  is  not meant 
to prec lude the contract nego t i ators from working out a d i f ferent arrangement 
for shar ing the cos t s  b etween the cons erving ut i l ity and BPA . B PA has been 
having m eet ings w ith  its customers , both in connect ion with this rate f i l ing 
and the cons ervat ion contract nego t i at ions , to d i s cuss the a l locat ion and 
r ecovery of cons ervat ion cost s . No concensus has been re ached and many 
det a i ls concerning c a l cu lation o f  achieved s aving , t im ing of  payments , and 
cons ervat ion by non-ut i l ity ent it ies remain to be worked out . I f  appropr i at e , 
the cons ensus decis ion on the a l locat ion and recovery o f  cons ervat ion cost s  
wou l d  be s ubj ect to  environment a l  asses sment . 

Comment : What is  the impact on ret a i l  rates , and on specific  customer 
c las s es of  this propos ed who le s a l e  rate increas e?  ( Bureau o f  I ndian Affairs , 
Port land , Oregon ) . 

Evaluat ion : I t  is impos s ib l e  for BPA to predict the exact impact o f  its 
revenue increas e ,  at the who l es a l e  leve l ,  on the customer ut i l it ies ' ret a i l  
rates . Chapter  V ,  pp . 1 8 - 25 , d is cus s es this is sue i n  det ai l . 
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Comment : BPA needs to address  the environmental impact o f  retaining a 
demand charge rather than e l iminat ing such charges and impos ing o f fsett ing 
increases in energy rates which wou ld have regional benef its ( Natural 
Resources Defense Counci l , S an Franc isco , C a l i fornia ) . 

Eva luat ion : I t  is not b e l ieved that e l iminat ion o f  demand charges and 
recovery o f  BPA ' s  revenue exc lus ive ly through an energy charge wou ld have 
s igni f icant environmenta l  e f fects . The reasons for this conc lus ion are 
two - fo l d .  First , most ret a i l  consumers a l ready face no demand charge . 
E l iminat ion o f  the demand charge at the who les a l e  l evel  would have virtual ly 
no e f f ect on e lect r icity us e by such consumers . S econd , the d i rect s ervice 
industr ies served by BPA do face a demand charge ; however , they employ 
cont inuous product ion cyc l es and wou ld also  be v irtua l ly unaf fected by 
e l im inat ion of demand charges . No further ana lys is was done for the f inal E I S  
in respons e t o  this comment . 

Comment : The Draft E I S  does not adequate ly address the issue o f  a 
t iered rate structure ( Natural Resources Defens e Counc i l , San Francisco , 
C a l i fornia ) . 

Eva luat ion : The informat ion on t iered rates has been supp lemented by an 
addit ion to Sect ion V . D . 1 . c . ( 1 )  and a reference to Appendix B (Tiered Rates ) 
o f  BPA ' s 1 9 8 2  Who les a l e  Power Rate Des ign S tudy . 

I I I . Thermal P l ant Financing 

Comment : Why haven ' t the Supp ly System termina tion costs for p lants 4 
and 5 been put in the propos ed a lternatives ( i . e . , amount o f  borrowing , costs  
to tot a l  pub l ic debt ) ?  What e ffects w i l l WPPSS have on  sma l l  hydro? ( Bureau 
o f  I ndian Affairs , Port l and , Oregon ) . 

Evaluat ion : The Supp ly System costs for t erminat ing p l ants Nos . 4 and 5 
were not inc luded in the propos ed a l ternat ives s ince they do not d irect ly 
a ffect the BPA who les a l e  rates . Borrowing by the Supp ly System has been 
inc luded in the rate  ana lyses through the 1 9 82 Time -Different iated Long Run 
Incremental Cost Ana lys is which identi fies incrementa l  costs incurred to meet 
load growth requirement , or s aved by not meet ing an addit iona l increment o f  
load . 

The effects o f  the Supp ly Sys tem on sma l l  hydro should  be minima l . The 
Pac i f ic Northwest E lect r i c  Power P lanning and Cons ervation Act (Regiona l Act ) 
directs BPA to acqu ire sufficient resources , which are cost e ffect ive , f irst  
from cons ervat ion , s econd f rom renewab le  r esources , third from generat ing 
resources us ing waste  heat or  of h igh fue l  e f f iciency , and fourth from a l l  
other resources . The act ivit ies o f  the Regional  Counci l  are l ikely t o  be 
support ive o f  sma l l  hydro in comparison to expanding the Supp ly System p rogram 
to inc lude f ive p l ants . 

The Regiona l  Act c l early de l ineates sma l l  hydro as an important 
resource . However , the energy load growth rates are l ikely to be the most 
important indicator of needed new power resources in the region . BPA ' s  draft 
load forecasts t ake into account both the cons ervat ion and consumer owned 
resources which are deve loped in response to higher ret a i l  e l ectricity prices 
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and the cons ervat ion s av ings ant icipated as the result o f  near - term BPA 
cons ervat ion programs . Add it iona l cons ervat ion and renewab l e  resources may be 
achieved to  meet rapid unant icipat ed increases in regional loads . 

The region ' s future power needs , forecast ing uncertainties , and the 
des irab i l ity of having add it ional resources near - at -hand dictate that BPA ' s 
exist ing and announced cons ervat ion and sma l l  (under 5 average megawatt s )  
renewab l e  resources programs shou ld cont inue to  operate dur ing the period o f  
surp lus indicated i n  BPA ' s  draft forecast  o f  regiona l energy load . BPA 
cons iders thes e programs to be valuab l e ,  unfinished resources and wi l l  make an 
aggress ive e f fort to  comp lete them . 

The cost - e ffectiveness test for conservat ion and sma l l  renewab le  
resources in  this  per iod will  ref l ect the  reduced va lue o f  the  resources 
dur ing the probab l e  near - term surp lus es . 

BPA w i l l  cont inue to emphas ize its  res ident ial  cons ervat ion programs . 
Thes e programs have b een o ffered to a l l  regiona l ut i l it ies and are underway in 
96 ut i l ity  s ervice areas . The programs o f fer increas ed energy efficiency to 
qua l ifying hous eho lds with e l ect ric  space or  water heat in thes e s ervice areas 
at l i t t l e  or no cos t  to the homeowner . 

Commitments to  l arge renewab le  resources wi l l  be  made on the bas is of  an 
extended p lanning hor izon showing need for new power r esources in the 
pos t - 1 9 9 0  period . BPA p lans to cont inue to  deve lop its po l i cy ,  program , and 
o rganizat iona l capab ility in renewables in o rder to  b e  abl e  to  address this 
need e f fective ly . 

The p r incip l es o f  cos t - e ffectiveness  and the p rotect ion o f  the 
rat epayers ' interest in assur ing an adequate and rel iab l e  power supp ly w i l l  
cont inue to b e  paramount i n  BPA ' s decis ions and actions o n  cons ervat ion and 
renewab l e  resources deve lopment as required by the Regiona l  Power Act . 

Comment : What is the amount o f  the p ropo s ed borrowing on the new bond 
is sue b e fore the end o f  June? ( Bureau o f  Indian A f f airs , Port l and , Oregon) . 

Eva luat ion : The s a l e  f igure was $ 68 0  mi l l ion 

Comment : In  the Execut ive Summary (p . 1 1 - 1 ) : 
in do l lars b eing t rans ferred to WPPSS Nos . 1 and 3 :  
pub l ic indebtednes s ?  Or  both? What is indebtednes s 
No ' s .  4 and 5 ?  (Bureau o f  Indian Affairs , Port l and , 

What are the shared cos ts  
I s  it  const ruct ion or 
on bond issue for WPPS S  
Oregon) . 

Evaluat ion : The Supp ly Sys t em No . 1 and No . 4 p l ants were intended to  
be const ructed adj acent to one another . This was a l s o  the cas e w ith r espect 
to  the No . 3 and No . 5 p lants . This would have permitted the achievement of 
certain economies of s ca l e  becaus e a numbe r  of fac i l it ies ( e . g . , acces s roads ) 
could be shared by adj acent p l ants . As a resul t  o f  the t erminat ion o f  the 
No . 4 and No . 5 p l ant s , these total  cos ts  are now being borne by p l ant s No . 1 
and No . 3 .  

The bond prospectus o f  May 1 ,  1 9 8 2 , indicates that the shared costs  o f  
No . 3 with No . 5 w i l l  increas e by an est imated $235  mi l l ion as a result o f  
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term inat ion o f  the No . 5 p l ant . No es t imate is  l i s t ed for the shared cos t  to 
be attached to No . 1 from No . 4 .  

As o f  the terminat ion date , the Supp ly Sys tem had issued an out s t and ing 
$ 2 . 25 b i l l ion pr incipal  amount o f  the Nos . 4 and 5 bonds . Debt s e rv ice is  
current ly funded to March 1 ,  1 9 8 3 . The Supp ly Syst em has also  issued 
$ 6 0  m i l l ion in subordinated revenue notes , interes t and principal on which is  
due Ju ly 1 ,  1 9 84 , and is expected to issue addit ional subordinat ed notes under 
the t erminat ion not ice of Nos . 4 and 5 .  

IV . E f fect s on the Phys ical  Env ironment 

Comment : BPA has made a good ef fort to quant i fy the impacts o f  
gener at ion avo i ded a s  a result  o f  the revenue l evel  a l ternt ives . However , the 
va lues shown in t ab l e  V - 2 2  wou ld  be more real is t ic i f  a range for each 
es t imate were provided (U . S .  Environmenta l Protect ion Agency , S eatt l e , 
Washington ) .  

Eva luat ion : A notat ion ca l l ing that to the attent ion of  the reader has 
been added to the d i s cuss ion of  Tab le  V - 2 2 . 

Comment : S ince wood burning is becoming a rapidly growing s ource of  air  
po l lut ion , the ef fect s upon amb ient air  qual ity shou ld be cons idered 
(Department of  Health and Human S ervices , At l anta ,  Georgi a ) . 

Evaluat ion : The s ect ion on the effects o f  d irect combust ion of  wood for 
home heat ing on the phys ical  environment is in Chapter V .  Further re ference 
to the impact of wood burning has been added to the Air Qual ity s e ct ion . 

Comment : No discuss ion appears regarding the requirement that BPA shal l 
use its fund to protect , mit igat e and enhance the fish  and w i l d l i f e  o f  the 
Co lumb ia  R iver bas in . Revenues w i l l  be  needed to  accomp l i s h  this charge . 
W i l l  the 1 9 8 2  Rate Propo s a l  prov ide such revenues?  ( Co lumbia R iver 
Inter-Tribal Fish  Comm is s ion , Port l and , Oregon . )  

Eva luat ion : The 1 9 8 1  rat e  propos a l  inc luded $ 2 , 148 , 000  in costs  for the 
FY 1 9 8 2  f ish and w i ld l i fe program mandated by the Regiona l Act . The s e  funds 
are to be used to o f f s et costs incurred to "protect , mit igate , and enhance 
fish  and w i l d l ife  to the ext ent af fected by the development and operat ion o f  
any hydroelectric  proj ect of  t h e  Co lumb ia River and i t s  t r ibut aries " ( s ee the 
Act , s ect ions 4 (g )  and ( h ) ) . In  the 1 9 82 rate propos a l  for FY 1 9 8 3 , 
$ 10 , 43 7 , 000  in cos ts  ( an increas e o f  386  percent from the 1 9 8 1  propos a l )  have 
been a l located to the fish  and w i ld l ife program . 

Comment : Page VI - 1 3 .  Beginning at l ine 6 the s t at ement is  made , 
" . . .  have e l iminated s almonoid spawning except in the reach from Lake W a l lu l a  
to P r i e s t  Rap ids Dam ( t h e  Hanford reach ) . " I s  there n o  spawning i n  t h e  Rocky 
Reach and W e l l s  poo l s  and r ivers / st reams t r ibutary thereto?  (D irect Serv ice 
Indus t ries , Port l and , Oregon) . 

Evaluat ion : BPA acknow ledges that there may be minor s almono id spawning 
act ivity in other areas of the Co lumbia River and its t r ibut aries . However , 
this act ivity i s  cons idered to be r e l at ively ins ignificant . BPA views the 
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on ly maj or natural  s a lmono id spa�ning area t o  b e  b e l ow Pr iest  Rapids D am t o  
the head o f  Lake Wal lu l a ,  otherw i s e  known a s  t h e  Hanford Reach . 

V .  E f fects on Low Income and Other Res ident i a l  Consumers 

Comment : Midd l e  and low income peop le  can not afford any more  pr ice 
hikes (Mrs . L .  K i l e , Odes s a ,  Washington) . 

Eva luat ion : BPA is  s ens it ive to the impact of  r i s ing e l ectr icity prices 
on low and f ixed income group s and has ident if ied that impact as an area of 
part icu l ar concern (Chapter V I ) . No further ana lys i s  has been done for the 
f ina l E I S .  

Comment : Power needs �ere overes t imated and demand has decl ined . 
Therefore , lower the rates so  that peop l e  on f ixed incomes can stop shiver ing 
in co ld  hou s es (Joe Branden , Brookings , Oregon ) . 

Eva luat ion : The decl ine in the consumpt ion o f  e lectric ity is  due to the 
increas e in the pr ice of e lect r icity , the general  econom ic condit ion of the 
country and cons ervat ion act ions by consumers . The effect of lower ing rates 
wou ld  be that consumpt ion �ou l d  increase and fewer cons ervat ion act ions and 
inves tments woul d  be made . The increase in consumpt ion wou ld res u l t  in the 
cons truct ion of addit ional  generat ion fac i l it ies  ( co a l  and nuc lear ) which in 
turn wou ld cau s e  a dramat ic  increas e in r ates over the long t erm . The opt imal 
act ion wou ld be to improve the e f fic iency with which energy is cons umed 
through cons ervat ion act ions such as weatherizing homes . That way les s energy 
woul d  be consumed , thereby s lowing the upward s p i r a l  o f  r ates  which are t ied 
to generation cos ts . Refer to  Chapter  V for d i s cus s ions of impact from the 
r ate  leve l a l ternat ives . No further ana lys is for the f inal  E I S  has been 
done . 

Comment : What w i l l  b e  the impact o f  these  propo s ed who l e s a l e  rates on 
low income urban I nd i ans ? ( Bureau o f  Ind i an A f fairs , Port l and , Oregon ) . 

Evaluat ion : The popu lat ion group , low income urban Ind i ans , has not 
b een spec i f ied s eparate ly in the draft E I S .  The broader group ent i t l e d  low 
income res ident ial  customers is d is cus s ed in Chapter VI . There is no ques t ion 
that the es c a l at ing cos t s  of energy have had a disproport ionate impact acros s 
res ident i a l  consumers , with the lower income group s spending a higher 
percentage of their  incomes for aggregated energy costs . 

Low income urban I nd ians w i l l  l ike ly suffer  the s ame cons equences as 
other low income consumers . Energy costs have had a disproportionate impact 
on a l l  low income res ident ial  hous eho lds . This  is d is cus s ed in greater  depth 
in Chapter V .  

VI . E f fects on Bus ines s and Indust ry 

Comment : You c an ' t attract badly needed indu s t ry to the Northwes t  with 
high power costs  ( Joe B r anden , B rookings , Oregon) . 

Eva luat ion : Genera l ly s pe aking , the price  o f  e lectricity is not a 
determining factor in economic v i ab i l ity o f  bus ines s  and indus try when 
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compared w ith factors such as the costs of  l abor , materia l s , product ion 
process equipment and transportat ion . For the indust ries in which e l ectricity 
is a maj or  cost factor in product ion , it is expected that high power costs 
could inf luence p l ant locat ion . The Pac i f i c  Northwest cont inues to have a 
comparat ive advantage in rates . A discuss ion of  the effects of  e lect ricity 
pr ice increases on bus iness  and indus try is in Chapter V .  

Comment : Page V - l l 1 ,  l ine 1 1 .  Remove the word " industr ial . "  A l l  
ratepayers l ikely would be impacted (Direct S ervice I ndustr ies , I nc . , 
Port land , Oregon ) . 

Eva luat ion : Correct ion has been made on page . 

Comment : Page I V - 9 . The first part i a l  paragraph discus ses  BPA ' s 1 9 7 9  
and 1 9 8 1  rate increases t o  preference cus tomers . W e  b e l ieve the cumulative 
effects o f  the 19 79 / 8 1  rate increas es have been at l east as s evere on DS I 
operat ions . Thes e s hould also  be l isted and dis cus s ed .  Page V - 2 . S ame 
comment as on page IV-9 (Direct S ervice I ndus t r ies , I nc . , Port l and , Oregon ) . 

Eva luat ion : Ana lys es in Chapter I V  and V have been modified so as to 
incorporate comments . 

Comment : Page V - 1 0 8 , Subs ect ion D .  Add a s entence s omewhat as 
fo l lows : "The greater curtai lments would caus e socioeconomic  impacts o f  
h igher unemp loyment and l o s s  o f  other revenues assoc iated with D S I  
operation . "  B P A  perhaps should add data o n  DS I employment and economic  
benefit to the  region . (Direct Service I ndus t ries , I nc . , Port l and , Oregon . )  

Evaluat ion : The discuss ion in Chapter V has b een modified to reflect 
the general  intent of  the comment . Reference is also  made to 
S ect ion VI ( B ) ( 2 ) ( b )  on soc ioeconomic  impacts as soc iated with energy intens ive 
industries . 

VI I .  Effects on I rr igat ion Farming and Food P r ices 

Comment : I rr igators should not be permitted to int imidate needed power 
rate increases to the detriment o f  environmenta l  qua l ity ( B ruce Bow l e r , Bois e ,  
I daho ) . 

Evaluat ion : BPA attempts to des ign rates which are fair and equit ab l e  
for a l l  its cus tomers without making special  concess ions for any customers , 
customer group , or customer cl ass which are not defens ib l e  on cost or value 
bas is or which are not l egis lativ e ly mandated . BPA has phas ed out spec i a l  
irrigat ion p romot ion rates based o n  current costs  of  providing s ervice t o  this 
group . The p ropos ed rates do provide a lower charge for power t aken during 
the offpeak per iod , to the extent that irr igators c an t ake advantage of and 
benefit f rom the offpeak s ervice provis ion ,  they can reduce their costs  for a 
given demand l evel  o f  e lectric s erv ice . 

Comment : The Execut ive Summary s t at es that there would be 7 6 2 , 000  moreo 
acres under irrigat ion by the year 2000 under the LRI C  alternat ive ; this 
s hould p robab ly b e  7 6 2 , 0 0 0  less rather than mor e  (U . S .  Department of the 
I nterior , Washington , D . C . ) .  
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Eva luat ion : The correct ion has been made . 

Comment : In  reviewing pres ent and future power cos t s , D r . Wh it t lesey 
c l aims , " . . .  it is est imated that between 1 9 8 2  and 1 9 85 the average cost  o f  
ret a i l  power to irr igated agricu lture w i l l increase by 14 . 8  percent in nomina l  
do l l ars . " Apparent ly Dr . Whit t l es ey isn ' t  aware that BPA has propo s ed a 
7 3  percent rate increase for October 1 ,  1 9 8 2 , which w i l l require a 3 7  percent 
increas e at the ret a i l  l evel for irr igators s erved by our co - op . He s hou l d  
a l so be reminded of  WPP S S  4 and 5 cos t , which , for many ut i l it ies , w i l l  amount 
to retai l rate increases of over 14 . 8  percent ( B ig B end E lectric  Co-Operat ive , 
Inc . , Ritzvi l l e ,  Was h ington ) . 

Comment : On Page V I I - 1 8 , Line 6 ,  the Draft E I S  s tates a ret a i l rate 
increas e of  28 . 7  percent ; our actual rate went from 1 . 0 1 C / kWh in 1 9 7 9  to 
2 . 2 1 C / kWh in 1 9 8 1  - that is a 1 1 8 . 8  percent increase . We are pro j ect ing a 
3 3  percent increase for the 1 9 8 1 - 8 2  period versus the report ' s 1 9 . 4  percent . 
We proj ect a rate increase for the 1 9 8 2  to  1 9 8 5  per iod o f  5 9 . 9  percent versus 
the report ' s 1 4 . 8  percent . Dr . Wh itt l es ey ' s numbers j us t  don ' t compare w ith  
thos e for  ut i l i t ies that are  facing the 7 3  percent BPA rate  increas e this  f a l l 
and WPPSS  4/5  payments the first  o f  1 9 8 3  ( Co lumb ia Rura l  E lect r ic Assoc iat ion , 
Inc . , Dayton , Wash ington ) . 

Eva luat ion : S ect ion has been modi fied to address  concerns . 

Comment : Footnote  C o f  Tab le  V I  is  s omewhat confus ing . I t  indicates 
the f i s c a l  year 1 9 8 3  repayment requirement was reduced by exc luding irr igat ion 
as s is t ance . The f i r s t  irr igat ion as s is t ance is not due unt i l  1 9 9 7 . I t  is not 
c lear how the irr igat ion ass istance impacts the repayment requirement for 1 9 8 3  
(U . S .  Department o f  the Interior , Was hington , D .  C . ) .  

Evaluat ion : The footnote is techn ica l ly correct and the value as s igned 
to irr igat ion as s is t ance unt i l  1 9 9 7  is zero . 

Comment : The proj ected decreas e in irr igated agr icu lture shown on p age 
V - 2 9  is  not cons istent with the proj ect ed increas e des cribed on p ages V I - 17 / 1 8 
( U . S .  Environmental  Protect ion Agency , S eatt le , Washington ) .  

Evaluat ion : The in format ion proj ect ing increas es in irrigated acreage 
was from a s t udy dated 1 9 7 9 . This data may not have r e f l ected the past  and 
p roposed BPA rate increas es  and , therefore , has been deleted from the final 
E I S . 

Comment : The f inal  E IS shou l d  addres s impacts which reduced irrigated 
farm ing w i l l  have on hea lth  and nuis ance p rob l ems , such as mos quitos 
(Department o f  Hea l th and Human S e rvices , At l anta , Georgi a ) . 

Eva luat ion : Reference to  the pos s ib le impact o f  decreased irrigated 
farming , on health , and nu is ance p rob l ems has been added to  the appropriate  
s ect ion . 

Comment : The irrigat ion rates for Apr i l  and Hay s hou l d  be on the summer 
s chedu le . Normal ly you are spi l l ing water during these months ( John P ierce , 
Mal t a ,  I daho ) . 
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Eva luat ion : The summer per iod shou ld  not be extended to inc lude March , 
Apri l ,  and/or  May based on the results  of  B PA t s s tudies . B PA des igns its  
seas ona l per iods based  on  a Probab i l ity o f  Negat ive Margin Analys is ( PONM) 
which analyzes avai lab l e  resources and loads and computes  the probab i l i ty of  
loads exceeding avai l ab l e  resources . Bas ed on  the s e  results , the  summer 
s eason for capacity is  June through November and the winter s eason for 
capacity is December through May . I f  the results  of  the PONM were d i f ferent , 
BPA wou l d  reas sess  its summer per iod . The summer energy rate does s t art  in 
Apr i l . 

Comment : I understand a Nickle  m ining company within the W i l l amette 
Val ley has been given spec ial  cons iderat ion for the ir  rates . You certain ly 
can j us t i fy re ins tating the 15%  irr igat ion d i scount ( John P ierce , Malta , 
I daho ) . 

Eva luat ion : The special  indu s t r i a l  rate is  described in 
Sect ion V (D ) ( 9 ) . Provis ion for the special  indus t r i a l  rate i s  in 
Sect ion 7 (d ) ( 2 )  o f  the Regiona l Act which a l lows this rate to be estab l ished 
for any d irect -s ervice indus t r i a l  cus tomer us ing r aw mater i a l s  indigenous to 
the region . The Regiona l Act conta ins no s im i l iar provis ion for i r rigat ion . 
BPA has phas ed out spec i a l  irr igat ion rates and bases  rates on current cos t s  
of  prov iding s ervice . 

Comment : You are spending 5 and 6% of  the f i rm resource revenue 
p roj ect ion of your budget for cons ervat ion . I as sume 5 to 6% of  my pump b i l l  
goes t o  cons ervat ion . We are do ing everything w e  can for cons ervat ion as 
indiv idua l s  and as a Cooperat ive ; don t t make us pay twice . Reduce our b i l l  
5 t o  6% . ( John P ierce , Ma lta , Idaho . 

Eva luat ion : The cons ervat ion charge , as c ited , is at a who l e s a l e  level 
and is  not nece s s a r i ly r e f l ect ive o f  the conservat ion charges at the ret a i l  
leve l . BPA shares the costs  o f  imp l ement ing cons ervat ion programs w i th the 
ut i l it ies s ince cons ervat ion i s  assumed to  produce a reduct ion in load . The 
ru les for sharing costs  between the u t i l ity and cons erver app ly to BPA and its 
ut i l ity cus tomers , at the who l e s a l e  l eve l . To avo id an adver s e  ef fect on its 
ret a i l  rates , the reta i l  ut i l ity can subs idize cons ervat ion up to  the 
d i f ference between the margina l cos t , which for a BPA requirements cus tomer is 
the who le s a l e  rate p lus any var i ab l e  dis t r ibut ion costs , and its retai l  rat e . 
Thi s  issue is d is cus s ed in det a i l  in the Cos t -o f - Service Analys i s . No further 
ana lys is  was not done for the f inal E I S  in respons e to this  comment . 

V I I I .  M i s ce l l aneous 

Comment : Tab le  V I - 3  is correct as shown . However ,  a f inal rulemaking 
is expected to be is sued next month which w i l l  change non - at t ainment s t atus 
for certain areas of  Idaho . S i lver Val ley wi l l  be changed to t tunc las s if iab l e tt 
and Pocat e l lo to t t attainment t t (U . S .  Environmenta l Protect ion Agency , Seat t le , 
Washington) . 

Evaluat ion : A notat ion with that informat ion has been added . 

Comment : Page IV-4  The f i r s t  paragraph shou ld  recognize that i f  the 
Federal  Base Sys tem resource poo l is larger than the sum of  the preference 
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cus tomer , federal  agency and res ident ia l exchange loads , the excess woul d  be 
u s ed to  supp ly  DSI  loads (Direct Service Indus t r i es , I nc . , Port l and , Oregon) . 

Evaluat ion : The above info rmat ion has been added . 

Comment : Page V - 3 , l ine 20 . The $ 1 . 6 19 b i l l ion is  given as $ 1 . 7 0 9  
b i l l ion o n  page I V - 6  ( D i rect S e rvice Indus t r ies , Inc . , Port l and , Oregon ) . 

Eva luat ion : Correct ion of  in format ion has b een made . 

Comment : Page V - 7 , l ine 26 . The $ 8 2 1 mi l l ion is  given as $ 7 3 1  m i l l ion 
on page I V - 6  ( D i r ect Service Indus t r ies , Inc . , Port l and , Oregon ) . 

Eva luat ion : Correct ion o f  in format ion has been made . 

Comment : Page V- 1 0 1 , l ine 8 ,  l is t s  the present energy res erve credit 
a s  2 . 3  mi l l s per k i l owatthour . Th is  credit is 2 . 1 mi l l s . ( D i r ect Service 
I ndus t r ies , I nc . , Port l and , O regon ) 

Eva luat ion : Cor rect ion of  in format ion has been made . 

Comment :  The reference to the Nat ional  H i s t o r ic Pres ervat ion Act ( NHPA ) 
o f  1 9 6 6 , as amended , Sect ion 6 ,  shou ld  refer to NHPA , Sect ion 1 0 6  ( O f f ice o f  
Archaeo logy and Historic  Pres ervat ion , O lymp ia ,  Washington ) . 

Eva luat ion : B ec ause o f  other changes , the E I S  no longer c it es the NHPA . 

Comment : How w i l l  owners o f  the s tate ' s h is toric  mans ions cope w ith  
h igh rates  once a l l  feas ib l e  energy cons ervation methods have been 
undertaken? (Montana H is torical  Society , He lena , Montana . )  

Eva luat ion : Impacts to propert ies on or  e l igib l e  for the National 
Reg i s t er o f  H i s to r i c  P l aces are not inc luded with in the r ange o f  impacts 
caus ed by the propos ed 1 9 8 2  r ate  increas e .  Wh i l e  owners of  these propert ies 
may undertake measures ( e . g . , weather izat ion ) to  mit igate economic  e ffects of  
genera l ly increas ing energy costs , and wh i le the  measures may indeed have 
e ffects to  the propert ies , it  is  not reasonab ly  fores eeab l e  that the 1 9 8 2  rate 
increase in its e l f  woul d  generate these  e f fect s . There fore , impacts to  
propert ies on or e l ig ib l e  for  the  Nat ional  Reg i s t er o f  H i s to r ic P l aces is  
out s ide the s cope o f  this  E I S  and not cons idered further . 

However , s eparate from the 1 9 8 2  rate increas e ,  B PA is  propos ing s everal  
cons ervat ion programs , inc luding weather izat ion . In  cons ider ing the 
environmental  effects of thes e programs , B PA wi l l  cons u l t  with the Adv i s ory 
Counci l  on H i s toric  Pres ervat ion and the S t ate H i storic Pres ervat ion O f f icers 
to  determ ine e ffects on Nat ional Register or  e l igib le  propert i es and to 
deve lop means of  avo iding adver s e  ef fects . 

Comment : We b e l ieve a thorough d i s cus s ion in the Environmenta l  Impact 
S t at ement of  adequate rates for export power , the impacts of  such rate on the 
dev e lopment of  resources both in the Pac i f ic Northwest and in the Pacific  
Southwest ,  and the  environmenta l , social , and economic  aspects of the 
a l ternat ives wou l d  be very appropr iate . Perhaps there has not been suff icient 
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ana lys is o f  the resource a l ternat ives to appropr i at e ly deve lop this  s cenar io , 
but the adequacy o f  rates for the export market cou ld  be a s ub s t ant i a l  e l ement 
of any such overa l l  ana lys is (Direct Service Indus t r ies , Inc . , Port l and , 
Oregon) . 

Evaluat ion : There is current ly insufficient informat ion for BPA to 
undertake an ana lys is such as specific al ly pos ed in the comment . Environmenta l , 
social  and economic as s es sment of  BPA ! s export (nonfirm) rate is comp l ex to  
per form . In  the  pas t , the  nonf irm energy rate  varied throughout the  year as 
it was based upon s everal  determinat ions : competit ive market condit ions , the 
quant ity of nonf irm energy ava i l ab l e  to s e l l ,  and the capacity of the Pacific  
Northwes t -Pac i f ic Southwes t  Intertie  ( Intert ie )  for s a les to  C a l iforn i a . The 
proposed NF - 2  nonf irm energy rate is  subs t ant i a l ly d i fferent from previous 
nonf irm energy rates . I t  is intended to gain greater customer acceptab i l ity 
than the prev ious rates , whi le  mainta ining an equitab le  price for nonf irm 
energy . Pub l ic Law 8 8 - 5 5 2 ,  guarantees e l ectric  consumers in the Pacific  
Northwest f i r s t  ca l l  on  e lectric energy generated at  Federa l  hydroe lectric  
p l ants in the region . When Northwest ut i l it ies choos e  not to  purchas e this  
energy , it is  o f fered to cus tomers out s ide the region . BPA s a les  of  non f i rm 
energy to the Pacific  Southwest are l imited by Intert ie capacity and 
contractual  arrangements regarding its use . The Intert ie is the t ransmis s ion 
l ink to C a l ifornia with a total  s chedul ing capacity of 405 6 megawatts . When 
there is export power to be s o l d , there is compet it ion for the l imited space 
on the Intert ie which has the ef fect o f  dr iving down the price o f  the power 
which can be s o ld . 

Whi l e  informat ion is l acking at this t ime to  conduct a comprehens ive 
ana lys is as noted above , BPA w i l l  attempt to  ful ly address the resource 
deve lopment , environmenta l , social , and economic impacts o f  nonf irm rates in 
future rate proceedings . 
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