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Foreword 

The rlational Conference of S ta te  Legislatures ' Small -Scale Hydro- 
e l e c t r i c  Pol icy Project i s  designed to  a s s i s t  selected s t a t e  legis latures  
i n  looking a t  the benefits t ha t  a s t a t e  can derive from the developme.nt 
of small-scale hydro, and i n  carrying out a review of s t a t e  laws and 
regulations tha t  a f f ec t  the development of the s t a t e ' s  small-scale hydro + 

resources. The successful completion of the project should help establ ish 
s t a t e  s ta tu tes  and regulations tha t  are consistent with the e f f i c i en t  
development of small-scale hydro. 

As part  of the pro jec t ' s  work with s t a t e  legis latures ,  seven case 
s tudies  of small-scale hydro s i t e s  were conducted to  provide a general 
analysis and overview of the s ignif icant  problems and opportunities f o r  
the development uf t h i s  energy resource. The case study approach was 
selected t o  expose the actual d i f f i c u l t i e s  and advantages involved i n  
developing a specif ic  s i t e .  Such an examination of real development 
e f fo r t s  will c lear ly  reveal the important aspects about small-scale hydro 
development which could be improved by s tatutory or  regulatory revision. 
Moreover, the case study format enables the formulation of genera l i9~d 
opportunities fo r  promoting small-scale hydro based on specif ic  develop- 
ment experiences . 

This case study was conducted fo r  XSL by the Program i n  Social 
Management of Technology of the University of Washington. The subcontractor 
was selected from a group of responses to  KCSL's request for  proposal 
so l ic i ta t ion .  The subcontractor and NCSL joint ly  selected the case study 

. s i t e  which r e f l ec t s  a varied type of developer and s i t e  developemnt 
scenario. Upon selection of the s i t e ,  the subcontractor conducted com- 
prehensive s tudies  of the s i t e  which were developed into th i s  case study 
report .  Additional copies of t h i s  case study report can be obtained from 
the National Technical Information Service. 

While the approach uf ,the case s t u d l e s  seems an effect ive way of 
developing information useful to  s t a te  leg is la tors  and s t a f f ,  the following' 
qua1 i f  i cations should be noted. Whi 1 e reasonably accurate general i zations 
about the environment fo r  hydroelectric development can be drawn' from 
the examination of the case study, the case study provides a l f m l t e d  
sample and cannot exhaustively reveal a l l  the potentially significant 
issues invoi ved in hydroelectric devel opmznt. In addition, a case study 
i s  not a perfect subs t i tu te  fo r  the actual experiences of a par t icular  
developer. Nevertheless, i t  would seem tha t  the conclusions derived 
from t h i s  study should be useful i n  identifying and i l l u s t r a t ing  possible 
remedies fo r  a t  l eas t  some of the more s ignif icant  problems confronting 
hydroelectric developers. A t  a minimun, the information here should - 
crys ta l ize  some l eg i s l a t ive  hydro policy options and suggest areas in 
need of additional inquiry. 

The National Conference of S ta te  Legislatures' Small-Scale Hydro- 
e l e c t r i c  Policy Project would l i k e  to  express i t s  appreciation to the.  
individuals of the Program i n  Social Nanagernent of iechnology of the 
University of \lashington in the preparation of th i s  document. Additionally, 
NCSL and the subcontractor wish to  thank the developer of the project 
studied, the regulators and governmental o f f i c i a l s  in t h i s  s t a t e ,  and 
nuzerous other persons without whose cooperation th i s  report would not 
have been possible. 
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PREFACE 

The University of Nashington's Program in Social Management of Technology 

(SET) i s  a problem-oriented interdiscipl  inary research and teaching unit  

a f f i l i a t e d  k i t h  the College of Engineering which examines technology-intensive 

public pol i c.7 i ssues. In addition t o  engineering and ' the  physical sciences, 

SMT draws on economics, pol i t ica l  science, law, business and public administra- 

t ion in working wi th the public policymaking process. . . 

SMT's Small-Scale Hydropower Project,formed fo r  the purpose of th i s  

study, consisted primarily of two faculty members and two graduate students: 

Larry Schwar tz  , Principal 1nvesti.gator and Faculty Research Associate 

John G .  f i0 l l rJ l t l~5 ,  Facul ty.Research Associate 

Jef f rey  Jn~ws, Graduate Research Assistant 
i 

Larry A.  P!eyer-, Graduate Research Assistant 

Mr. Schwartz, a s p e c i a l i s t  in energy policy and i t s  impacts,and Mr. Douglass, 

a s p e c i a l i s t  in energy technologies, may be contacted d i rec t ly  f o r  any 

questions o r  comments regarding t h i s  study a t  the'program in Social Managemnt 

or Tec/ir!~l oyy, U n ' i  v e r s i  t y  of Washington, Sea t t le ,  Washington 981 95. The 

telephone number i s (206) 543-7029. 

The study team assumes sole  responsibil i ty f o r  the content and findings 

of t h i s  report .  The study team wishes t o  thank the Program in Soci.11 . 

Management of Technology a t  the University of Washington, the National 

Conference of S ta t e  Legislators and the U.S. Department of Energy for  i t s  
suppor t  of t h i s  research e f f o r t  as well as the large number of people who 

, f ree ly  gave of t h e i r  time and ex?erience t o  add depth t o  these case studies. 



INTRODUCTION ' 

The City o f  Por t land ,  Oregon i s  l o c a t e d  on t h e  W i l l ame t te  R i ve r  i n  n o r t h -  

western Oregon a t  t he  western edge o f  t h e  Cascade mountain range. It was 

incorpora ted  i n  1851 and named a f t e r  Por t land ,  Maine, t h e  hometown o f  one o f  

i t s  founders.  U n t i l  1895, t h e  c i t y ' s  water supply  came f rom l o c a l  w e l l s ,  

creeks and t h e  Wi l lamet te  R i ve r .  As t h e  area grew i n  popu la t i on  and many 

nearby sources o f  water became p o l l u t e d  and l o c a l  r e s i d e n t s  began search ing 

f o r  f u t u r e  sounces o f  pure d r i n k i n g  water supp l i es .  

Po r t l and  rece i ves  q u i t e  a  b i t  o f  r a i n  each year  f rom mo is tu re - laden  

P a c i f i c  winds. Each w i n t e r ,  l a r g e  amounts o f  water a re  s to red  as snow i n  t h e  

Cascade Mountains t o  t h e  west o f  t h e  c i t y  which r e s u l t  i n  many f a s t - f l o w i n g  

streams and c l e a r  mountain l akes .  I t  was n a t u r a l  t h a t  the  r e s i d e n t s  of 

Po r t l and  should l o o k  toward these sources o f  f r e s h  water  t o  supply  t h e  c i t y ' s  

f u t u r e  needs. I n  1888, B u l l  Run Lake and t h e  B u l l  Run R i ve r  were se lec ted  as 

t h e  most p r e f e r a b l e  f u t u r e  water source f o r  t h e  c i t y ;  on January 1, 1895, B u l l  

Run water  t r a v e l e d  t h e  35 m i l e s  t o  en te r  Po r t l and  f o r  t h e  f i r s t  t ime.  

Th is  case s tudy examines t h e  smd l l -sca le  h y d r o e l e c t r i c  p r o j e c t  under 

development a t  t he  City o f  P o r t l a n d ' s  water reserve  i n  t h e  B u l l  Run Fo res t  

Reserve. Fores ighted p lanners recognized t h a t  t h e  water works m igh t  be usefu l  

sources of hydropower when they  were cons t ruc ted  so t h e  two water  s to rage  

dams a t  t h e  watershed were equipped w i t h  penstocks when they were b u i l t .  

Po r t l and  had o n l y  t o  w a i t  u n t i l  t h e  need f o r  e l e c t r i c i t y  made t h e  s i t e s  

economica l ly  f e a s i b l e  and i t s  water  supply  system cou ld  a l s o  become a  smal l  

hydroel  e c t r i c  power s t a t i o n .  

Under t he  supe rv i s i on  o f  t he  Po r t l and  Bureau o f  Water Works, c o n s t r u c t i o n  

i s  c u r r e n t l y  underway on t h e  p r o j e c t  and i s  proceeding on schedule. The Bureau 

p lans  t o  begin power genera t ion  on January 1 ,  1982, s e l l i n g  t h e  average 100 

m i l l i o n  kw o f  power t o  Po r t l and  General E l e c t r i c  Company (PGE), a  p r i v a t e  

u t i l i t y  which serves about 3,350 square m i l e s  o f  nor thwes te rn  Oregon i n c l u d i n g  

Salem and about h a l f  of Por t land .  

Given the  ser ious  e l e c t r i c i t y  shortages f o r e c a s t  f o r  t h e  P a c i f i c  Northwest 

i n  t he  1980s, t h i s  case s tudy demonstrates t h a t  smal l  hydropower genera t ion  a t  



e x i s t i n g  s i t e s  such as water  s to rage  dams can make a c o n t r i b u t i o n  t o  t h e  

a r e a ' s  resource  a v a i l a b i l i t y  through t h e  more complete u t i l i z a t i o n  o f  

s t r u c t u r e s  a l s o  used t o  s t o r e  d r imk ing  water. ,  

The p a r t i c u l a r  concerns of t h i s  case s tudy  a r e . t h e  economic i n s t i t u t i o n a l ,  

p o l i t i c a l  and r e g u l a t o r y  problems of harness ing t h e  energy a t  t h e  two B u l l  

Run water  s to rage  dams i n  an a t tempt  t o  o f f e r  l e g i s l a t o r s ,  t h e i r  s t a f f s  and 

i n t e r e s t e d  i n d i v i d u a l s  t h e  o p p o r t u n i t y  t o  cons ider  t h e  problems o f  smal l  

h y d r o e l e c t r i c  power developments a t  e x i s t i n g  s i t e s .  



1  . 0  HISTORY OF BULL !?U!I, PO!?TLA;iJ P.iIC ITS !.!P.TE? UTILITY 

1 .1  Geolog ic  H i s t o r y  o f  t h e  S i t e  

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

t h e  B u l l  Run s i t e  i s  t h e  mid-NioceneEpoch, some 20 m i l l i o n  yea rs  ago. Up t o  

t h a t  t ime  t h e  r e g i o n  had been s t a b l e  f o r  about 20 m i l l i o n  yea rs  and had been 

worn t o  a  l o w r o l l i n g  p lane.1 A t  about  t h i s  t ime  an u p l i f t  began t h a t  r a i s e d  

t h e  s t r a t a  thousands o f  f e e t  h i g h  ove r  t h e  p e r i o d  o f  a  few m i l l i o n  years .  
2  

The n e t  e l e v a t i o n  g a i n  was l e s s  due t o  e ros i on .  3 

A f t e r  t h e  u p l i f e  began a  p e r i o d  o f  ca tac l ysm ic  b a s a l t i c  l a v a  f l o w s  began 

i n  t h e  Columbia Bas in  t o  t h e  e a s t  which c o n t i n e d  th roughou t  Miocene epoch. 

G ian t  f i s s u r e s  many m i l e s  l o n g  would open i n  t h e  e a r t h  and t h e  l a v a  would 

f l o w  nor thward  ove r  t h e  Columbia Bas in  and westward ac ross  t h e  r i s i n g  sou thern  

Cascades and t h e  p resen t  s i t e  o f  P o r t l a n d  and t h e  B u l l  Run R i ve r .  Tsunami- 

l i k e  w a l l s  o f  w h i t e - h o t  l a v a  up t o  200 f e e t  h i g h  roa red  ac ross  t h e  landscape 

a t  speeds up t o  30 m i l e s  p e r  hour.  Up t o  20,000 square m i l e s  a r e  known t o  
4 

have been covered i n  a  s i n g l e  e r u p t i o n .  Scores o f  ou tpou r i ngs  occu r red  

th roughou t  t h i s  p e r i o d  o f  seve ra l  m i l l i o n  y e a r s  w i t h  peace fu l  i n t e r v a l s  o f  

hundreds and even thousands o f  y e a r s  sometimes i n t e r v e n i n g  between f lows.  

A11 t o t a l ,  ove r  200,000 square m i l e s  were covered w i t h  ove r  25,000 c u b i c  m i l e s  

o f  l a va .5  The r e g i o n  was f l a t t e n e d  as t h e  p e r i o d i c  f l o w s  f i l l e d  i n  i t s  

v a l l e y s ;  and r e f o r e s t a t i o n  occur red  d u r i n g  the. p e r i o d s  between ou tpour ings .  

Net sur face e l e v a t i o n  was i nc reased  by  t h e  ou tpou r i ngs  even though t h e r e  was 

s i n k i n g  o f  t he  s u b s t r a t a  f r om  t h e  we igh t  o f  many b a s a l t  l a y e r s .  

Subsequent t o  t h e  Miocene e p o c h ' t h e  a x i s  o f  t h e  Cascades con t i nued  t o  

r i s e .  I n  t h e  12 m i l l i o n  yea rs  s i n c e  t h e  Miocene Epoch, t h e i r  e l e v a t i o n  has 

been r a i s e d  about  2000 f e e t  i n  t h e  v i c i n i t y  o f  t h e  case s tudy  s i t e s .  6 . 
Dominat ing t h e  landscape nea r  t h e  case s tudy  s i t e  i s  11',230 ft. M t .  Hood, 

a  dormant vo lcano,  whose summit i s  about  20 m i l e s  eas t - sou theas t  o f  dam no. 1. 

The p resen t  cone was b u i l t  up i n  t h e  Qua te rna ry  pe r i od - -  t h e  l a s t  2  o r  3 

m i l l  i o n  years .  The l a t e s t  known e r u p t i o n  o f  M t .  Hood occu r red  o n l y  about  

2000 y e a r s  ago a l t hough  i t s  maximum h e i g h t  was a t t a i n e d  b e f o r e  t h e  l a s t  . 

g l a c i a l  advance. 



Loca l  g l a c i e r s  grew on C l t .  Hood d u r i n g  a l l  ' o f  t h e  g l a c i a l  advances b u t  

t h e  v a s t  C o r d i l l e r a n  i c e  shee t  never  reached as f a r , s o u t h  as t h e  P o r t l a n d  

area. . G l a c i a l  e r o s i o n  and mud f l ows  o r i g i n a t i n g  on M t .  Hood have been 

depos i t ed  near  t h e  B u l l  Run s i t e  th roughou t  t h e  m i l l e n i a .  However, no 

g l a c i a l  me l twa te r  o r  o t h e r  r u n o f f  f rom M t .  Hood e n t e r s  t h e  B u l l  Run R i v e r  

today.  The r i d g e s  above t h e  s i t e  f c r n  a crude "V" w i t h  i t s  apex toward 

M t .  Hood and t h e  B u l l  Run watershed s i t u a t e d  between' i t s  " l e g s . "  The 

M t .  Hood d ra inage  toward t h e  B u l l  Run s i t e  i s  d i v e r t e d  n0r t .h  i n t o  t h e  west 

f o r k  o f  t h e  Hood R i v e r  and west i n t s  t h e  Sandy R i v e r  en route t o  t h e  Columbia. 

; . 2  P o r t l a n d :  B r i e f  H i s t o r y  and Development 

The 'C,i t y  o f  P o r t  l and  i s  ' in r ior thwestern Oregon a t  t h e  con f luence  o f  ' t h e  

! d i l l ame t t e  and t h e  Columbia R i ve r s ,  t h e  l a t t e r  f o rm ing  t h e  boundary between t h e  

S ta tes  o f  Oregon and Nashington i n  t h a t  area. East  o f  P o r t l a n d  a re  t h e  

~ascade ' ! 4oun ta i ns ,  and t o  t h e  west  i s  t h e  c o a s t a l  range. The P a c i f i c  Ocean i s  

86 m i l e s  due west  f r om  t h e  c i t y ,  S e a t t l e  i s  173 m i l e s  t o  t h e  n o r t h ,  and San 
. . 

F ranc i sco  i s  639 m i l e s  t o  t h e  south.  

The City was i n c o r p o r a t e d  i n  1851-- p r e d a t i n g  Oregon's s ta tehood  by  

e i g h t  yea rs .  Clackamas C0unt.y was formed i n ' 1 8 4 3  and named a f t e r  an I n d i a n  

n a t i o n  and a  r i v e r  as recorded  i n  t h e  j o u r n a l s  o f  Lewis and C l a r k .  Multnomah 

County was formed i n  1854 by  t h e  T e r r i t o r i a l  L e g i s l a t u r e ;  Multnomah was t h e  

I n d i a n  name f o r  t h e  N i l l a m e t t e  R i v e r  below t h e  f a l l s  a t  O regon 'C i t y  t o  i t s  

mouth, and a l s o  t h e  name o f  a  t r i b e  p r i n c i p a l l y  found on an i s l a n d  near  t h e  
t7 mouth o f  the* Columbia R f  v e r .  

Loca l  s t o r i e s  r ecoun t  t h a t  a  f l i p  o f  a c o i n  de te rmined  t h e  City o f  

P o r t l a n d ' s  name. The new c i t y  was t o  be named P o r t l a n d  a f t e r  Po r t l and ,  Maine-- 

t h e  hometown o f  one o f  i t s  founders--  o r  Boston f o r  Boston, Massachusetts--  

t h e  home o f  ano the r  founder .  The resources  o f  i t s  h i n t e r l a n d ,  e a r l y  t r a d i n g  

companies, i t s  l o c a t i o n  a t  t h e  conf luence o f  two ma jo r  n a v i g a b l e  r i v e r s ,  t h e  

I n d i a n  wars, t h e  ex tens ion  o f  stagecoach--  and l a t e r  t h e  No r the rn  P a c i f i c  

R a i l r o a d  i n  1883-- and t e l e g r a p h  l i n e s  a l l  c o n t r i b u t e d  t o  s teady g rowth  f o r  

Po r t l and .  A f t e r  t h e  Lewis and C l a r k  E x p o s i t i o n  h e l d  i n  1905 t h e  c i t y ' s  popu- 

l a t i o n  doubled t o  n e a r l y  a  q u a r t e r  m i  11 i o n .  Other  l a r q e  p o p u l a t i o n  inc reases  

f o l l o w e d  World Wars I and 11. 



The W i l l ame t t e  R i ve r  d i v i d e s  P o r t l a n d  ' i n t o  eas t  and west sec t i ons .  The 

west s e c t i o n  i s  a  narrow s h e l f  s l o p i n g  t o  t h e  southwest and end ing  i t  a t  t h e  

W e s t . H i l l s .  The e a s t  s e c t i o n  i s  a l s o  s l i g h t l y  s l o p i n g  b u t  broken w i t h  b u t t e s  

and mounts. The c i t y ' s  average e l e v a t i o n  i s  175 f e e t  over  an area o f  about 

88 square m i l e s .  

The P o r t l a n d  area c l i m a t e  i s  moderate, so extremes o f  temperature a r e  

bo th  unusual and o f  s h o r t  du ra t i on .  The average summer temperature i s  about 

65" F,.and w i n t e r s - -  ex tend ing  f rom 180 t o  250 days p e r  year - -  a r e  m i l d  and 

f r o s t - f r e e  w i t h  an average temperature o f  43" F. Snowfa l l  i s  i n f r e q u e n t  and 

b r i e f  i n  t h e  c i t y ,  b u t  r a i n f a l l  occurs d u r i n g  a l l  seasons-- p r i n c i p a l l y  f rom 

mid-November th rough  March f o r  an average o f  38 inches pe r  year .  

P o r t l a n d  i s  m o s t l y  w , i t h i n  Multnomah County-- f o r  which i t  i s  t h e  coun ty  

sea t - -  b u t  t h e r e  a re  a l s o  some p o r t i o n s  o f  t h e  c i t y  i n  Clackamas and 

Washington coun t i es .  I n  1974 t he  es t imated  p o p u l a t i o n  o f  t h e  c i t y  was 

372,000. The Po r t 1  and Standard Metropol  i t a n  S t a t i s t i c a l  Area (SMSA) -- 
cove r i ng  u rban ized  areas o f ' t h e  above coun t i es  as w e l l  as C la r k  County i n  

Washington s t a t e - -  had an es t iamted  p o p u l a t i o n  o f  1,071,500 people.  By 1976 

t h e  SMSA popu la t i on  was es t imated  t o  have inc reased  by about 3.5 percen t  t o  

1 ,109,000.~ The combined popu la t i on  of Clackamas, Yultnomah, and Washington 

Count ies comprise about  40 percen t  o f  t h e  e n t i r e  p o p u l a t i o n  o f  Oregon. 

The 1970 census revea led  a  p o p u l a t i o n  d e n s i t y  o f  262 persons p e r  square 

mi le- ' -  somewhat low f o r  a  m e t r o p o l i t a n  area od t h i s  s i ze .  Only about 3  percen t  

o f  t h e  p o p u l a t i o n  was non-white,  most o f  t h a t  be ing  O r i e n t a l -  and Spanish- 

Ame'rican, Negro, and I nd ian .  

The 1976 p o p u l a t i o n  o f  Multnomah and Clackamas Count ies was 758,000 w i t h  

an. es t imated  l a b o r  f o r c e  o f  378,700. The 1975 personal  income i n  t h e  two 

coun t i es  t o t a l e d  $4.973 b i l l  i on ,  o r  a  pe r  c a p i t a  income o f  $6,730-- 14 pe rcen t  

h i ghe r  than  t h e  U.S. average o f  $5,903, and h i g h e r  than  t h e  Oregon s t a t e  pe r  

c a p i t a  income o f  $5,752. Bonnevi 1  l e  Power A d m i n i s t r a t i o n  p r o j e c t i o n s  f o r  t h e  

two coun t i es  t o  1995 p o i n t  t o  inc reases  i n  f u t u r e  p o p u l a t i o n  and employment. 

The approximate average annual p o p u l a t i o n  growth r a t e  i s  expected t o  be 

1  percen t  (799,000 in .  1980 and 921,000 i n  1995) ; employment w i l l  i n c rease  a t  

an average annual r a t e  o f  about 1.4 pe rcen t  (368,200 i n  1980 t o  454,700 i n  

-?--1995). Yost o f  t h e  employment growth w i l l  be i n  Multnomah County, b u t  

Clackamas County has been p r e d i c t e d  t o  be growing f a s t e r  f rom 1985 t o  1995. 
8 



I n  the  Po r t l and  SMSA a l l  c i t i e s  and two o f  t h e  f o u r  coun t ies  a re  home 

r u l e  aqencies--  t h a t  i s ,  they  have t he  a u t h o r i t y  t o  pass ordinances r e q u l a t i n g  

ma t te r s  o f  l o c a l  concern.' Po r t l and  i s  one o f  t he  few remain ing major  c i t i e s  

i n  t h e  n a t i o n  r e t a i n i n g  t h e  commission form o f  government. A  mayor and f i v e  

commissioners a re  e lec ted ,  w i t h  each o f  t h e  l a t t e r  se rv i ng  as an admin is t ra -  

t i v e - h e a d  o f  one o f  the  c i t y ' s  mun ic ipa l  departments. F ranc is  J. I v a n c i e  

i s  p r e s e n t l y  t he  Commissioner of  P u b l i c  U t i l i t i e s .  

To superv ise t he  p l ann ing  e f f o r t s  o f  t h e  c i t i e s  and coun t i es  i n  the 

Por t1  and area, t he  Columbia Region Assoc ia t i  on o f  Governments (CRAG) has been 

formed. T r i -Met  i s  a pub1 i c  t r a n s p o r t a t i o n  d i s t r i c t  which p rov ides  mass 

t r a n s p o r t a t i o n  throughout  t he  reg ion .  P o r t l a n d ' s  mayor, Nei 1  Goldschmidt, 

was r e c e n t l y  appointed U. S. Secre ta ry  o f  T ranspo r ta t i on  by Pres iden t  Car te r ,  

p a r t l y  on t h e  s t r e n g t h  o f  h i s  successes w i t h  promoting Tr i -Met .  Regional 

s o l i d  waste and f l o o d  c o n t r o l ,  and sewaqe t rea tment  a re  t o  be p rov ided  by a  

Metropol  i t a n  Serv ice  U i s t r i c t .  Addl t i u r ~ d l  ove rs i gh t  i s  prov ided  i n  Multnomah 

County by a  t a x  supe rv i s i ng  and conserva t ion  commission ( f o r  P o r t l a n d  area 

government budgets) and a  l o c a l  boundary commission which at tempts t o  ensure 

o r d e r l y  development and r a t i o n a l  c o n t r o l  over  t he  maze o f  l o c a l  governments. 

Much o f  P o r t l a n d ' s  h i s t o r i c a l  growth has r e s u l t e d  f rom i t s  r o l e  as a  

t r a n s p o r t a t i o n  hub. Today i t  has a  rnajor w o r l d  seaport ,  i s  served by f o u r  

r a i l r o a d s ,  t e n  a i r  passenger and cargo c a r r i e r s ,  and a  network o f  i n t e r s t a t e  

highways. 

A t  Por t land ,  t h e  p o r t  d i s t r i c t  owns and operates t he  major  sh ipp ing  

f a c i l i t i e s .  Th i s  i nc l udes  a i r p o r t s ,  two i n d u s t r i a l  parks,  and a  s h i p  r e p a i r  

y a r d  i n  a d d i t i o n  t o  t he  t r a d i t i o n a l  dock f a c i l i t i e s .  Located 110 m i l e s  

i n l a n d  from t h e  sea, the P u r t  o f  Po r t l and  i s  t he  t h i r d  l a r g e s t  p o r t  i n  tnnnage 

on t h e  P a c i t i c  coas t  o f  t he  U r ~ i t e d  S ta tes  (behing Los A n w l e s  and Lonq R ~ a r h ) .  

U p r i v e r  Columbia R i ve r  t r a f f i c  was mos t l y  pet ro leum products ,  and downr iver  t o  

t h e  p o r t  i t  was mos t l y  a g r i c u l t u r a l  products .  About two t h i r d s  o f  a l l  r i v e r  

tonnages i n  Oregon passed through t he  P o r t  o f  Por t land .  I n  1975, about 

46 percen t  o f  a l l  P a c i f i c  Northwest ocean-going g r a i n  movements were f rom 

t h e  p o r t .  10 

P o r t l a n d  i s  impor tan t  as a  commercial cen te r  f o r  t he  hand l ing  o f  farm 

and f o r e s t  products- -  t h e  g ra in ,  o rchard  produce, vegetables,  and t imber - -  

o f  t h e  Columbia Basin, Cascade Range, and Wi l lamet te  Va l ley .  There has 



been s i g n i f i c a n t  i n d u s t r i a l  development i n  the Port land area, pr imar i  l y  i n  

f i v e  basic indust r ies  : metal working; food products; lumber, fu rn i tu re ,  and 

timber; chemicals and re1 ated products; and electronics.  Re ta i l  sales i n  the 

Port1 and SMSA grew by about 20 percent from 1974 t o  1976 when they reached 

about $3.64 b i l l i o n  do l lars .  The area's fore ign t rade i n  tonnage decreased 

by about 15 percent from 1974 t o  1975-- fo l lowing a pat tern  seen a t  a l l  

west coast por ts  during the period. But by 1978, tonnage was 20 percent 

higher than i t  had been i n  1974." Trade, services, manufacturing, and govern- 
12 ment are the la rges t  payrol ls .  

1.3 Devel opment o f  the Bu l l  Run River Watershed 

The use o f  the Bu l l  Run River f o r  Port land's water supply began when the 

Oregon State Legis lature passed an ac t  i n  1885 creat ing the Port land Water 

Committee and author iz ing the construct ion and maintenance o f  a pub1 i c  water 

system. During 1886 the Comnittee pu t  together a f i nanc ia l  package which 

enabled them t o  purchase the Port land Water Company which had served the City 

since 1862, supplying water from l oca l  creeks, we l l s  and the Willamette River. 

The Water Committee spent additqonal funds i n  t h a t  same year t o  improve, 

maintain, and extend the C i t y ' s  ex i s t i ng  d i s t r i b u t i o n  system. By proclama- 

t i o n  o f  President Benjamin Harrison i n  1892 the Bu l l  Run Reserve was se t  

aside t o  p ro tec t  the water supply o f  the City. 

Although the Committee a lso studied the p o s s i b i l i t y  o f  obtain ing water 

from Eagle Creek and the Clackamas River they decided t ha t  the Bu l l  Run River 

was the most p re fe ren t ia l  water source, a decis ion t h a t  was the object  o f  

much c r i t i c i s m  a t  the time. Apart from the obvious cost  involved i n  b r ing ing  

water more than 35 mi les over rugged countryside i t  was bel ieved t h a t  Bu l l  

Run water was g l a c i a l  (which i t  i s  not )  and therefore  possib ly unhealthy. 

Later  t h a t  year the r i v e r  was documented t o  be spr ing fed and suppl ied from 

the ra ins  and snow i n  a watershed from 750 f e e t  t o  4700 f e e t  i n  elevation. 

The p rec ip i t a t i on  over the area averages about 72 inches a t  the headworks 

and 146 inches a t  Bu l l  Run Lake which l i e s  a t  an e levat ion o f  3,140 feet .  

The water i n  the Bu l l  Run watershed i s  now known t o  be o f  very high q u a l i t y  

and no f i l t r a t i o n  i s  required fo r  domestic use. Publ ic  o f f i c i a l s  l i k e  t o  

boast t h a t  i t  i s  so f r ee  of minerals t h a t  i t  can be put  d i r e c t l y  i n t o  

automobile ba t te r ies  wi thout  p r i o r  d i s t i l  l a t i on .  
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A c o n t r a c t  t o  c o n s t r u c t  t h e  headworks was awarded on September 2, 1886 

b u t  a1 1  a c t i o n  was suspended u n t i l  a  $2.5 m i l  1  i o n  bond i ssue  was au tho r i zed  

i n  1891. Cons t ruc t ion  on t he  headworks and condu i t s  began i n  1891 and 

water  from B u l l  Run en te red  t h e  City o f  P o r t l a n d  through Conduit  No. 1  f o r  

t h e  f i r s t  t ime on January 1, 1895. A t  about t he  same t ime, f o u r  r e s e r v o i r s  

w i t h  a  combined s to rage  c a p a c i t y  o f  about 65 m i l l i o n  g a l l o n s  were cons t ruc ted  

i n  t he  City. 

P o r t l a n d ' s  r a p i d  growth f rom 1900 t o  1930 over taxed t h e  o r i g i n a l  c a p a c i t y  

o f  t h e  system drawing wate r  f rom B u l l  Run Lake. Supply ing t he  c i t y ' s  water  

needs requ i red  t h e  c o n s t r u c t i o n  o f  Conduit  No. 2  (50 m i l l  i o n  g a l l o n  d a i l y  

capac i t y )  i n  1911 and Conduit  No. 3 (75 m i l l i o n  g a l l o n  d a i l y  c a p a c i t y )  

i n  1925. A lso  i n  191 1, r e s e r v o i r  No. 5  and  No. 6  were completed. 

S i x  r e s e r v o i r s  and t h r e e  condu i ts  con t inue  t o  supply  Po r t l and  w i t h  wate r  

today, a l though a  Condui t  No. 4 r e t i r e d  t h e  1895 v i n tage  Conduit  No. 1  i n  1953. 

To ta l  system d e l i v e r y  c a p a c i t y  i s  225 m i l l i o n  ga1lon.s per  day, however t he  

need f o r  f u r t h e r  s to rage  was recognized i n  t he  mid-1920s. From 1927-1929 

a  concrete g r a v i t y  dam 200 f e e t  h i g h  and approx imate ly  900 f e e t  l ong  was 

b u i l t  on t he  Bear Creek s i t e ,  raw known'as Dam No. 1, which backed up Lake Ben 

Morrow. Th i s  p rov ided  a  s torage of 8.8 b i l l i o n  ga l l ons .  .It was increased 

to . . lO b i l l i o n  g a l l o n s  i n  1955 hy i n s t a l l a t i o n  o f  v e r t i c a l  l i f t  gates adding 

8  f e e t  t o  t he  water  l e v e l .  

I n  t he  1950s postwar suburban growth g r e a t l y  accelerated.  The ou t s i de  

demand on t he  B u l l  Run water  supply  dangerously over taxed t h e  e x i s t i n g  system. 

I n  1959 the  Water Bureau went ahead w i t h  i t s  p lans  t o  b u i l d  Dam No. 2, an 

e a r t h  f i l l e d  s t r u c t u r e  o n l y  a  s h o r t  d i s t ance  upstream f rom the  headworks. The 

dam c o s t  $8 b i l l i o n  and took  t h r e e  years  t o  complete. I t s  c o n s t r u c t i o n  was 

plagued by a  ma jo r  washout f rom a f l a s h  f l o o d  and a  d e f a u l t  by t he  c o n t r a c t o r s  

on t he  job .  I t  was f i n a l l y  completed i n  1961 w i t h  an impoundment c a p a c i t y  o f  

over  7  b i l l i o n  ga l l ons .  

I n  what today seems an amaz ing ,d isp lay  o f  f o r e s i g h t  by P o r t l a n d ' s  water  

resource p lanners,  bo th  Dam No. 1  (1929) and Dam No. 2  (1962) were c0nst ructe.d 

w i t h  t h e  penstocks r e q u i r e d  f o r  hydropower development, t h e  expec ta t i on  be ing  

t h a t  one day such development would become economical l y  a t t r a c t i v e .  

Presen t l y ,  t he  C i t y  o f  Po r t l and  has 21 b i l l i o n  g a l l o n s  o f  s t o r e d  water  



above t h e  B u l l  Run headworks: 4 b i l l i o n  a t  B u l l  Run Lake, 10 b i l l  i o n  a t  Lake 

Ben Morrow and J b i l l i o n  behind Dam No. 2. Long-range p l a n n i n g  c a l l s  f o r  

a d d i t i o n a l  s to rage  s i nce  t h e  area and p o p u l a t i o n  served i s  growing r a p i d l y .  

A l thouqh t h e  average wate r  demand i s  over  111 m i l l i o n  aa l lons /day ,  t he  a c t u a l  

demand f l u c t u a t e s  between 98 m i l l i o n  ga l lons /day  and t h e  system's  c a p a c i t y  

o f  225 m i l l i o n  ga l lons /day .  

The ~ u r e a u  o f  Water Works s u p p l i e s  t h e  c i t y  us i ng  a 1500 m i l e  network 

o f  d i s t r i b u t i o n  1  i nes ,  To r e g u l a t e  wate r  f l o w  and p ressure ,  t he  Bureau 

m a i n t a i n s  t he  s i x  l a r g e  s to rage  r e s e r v o i r s .  A t  va r i gus  l o c a t i o n s  around 

t h e  c i t y ,  63 pumps a r e  ma in ta ined  t o  supp ly  wate r  i n  areas h i g h e r  i n  e l e v a t i o n  

t han  t h e  r e c e i v i n g  r e s e r v o i r s .  

The Bureau ma in ta i ns  ove r  '122,000 meters  r e g i s t e r i n g  t h e  q u a n t i t i e s  o f  

'wa te r  consumed i n  t h e  c i t y .  Commercial and i n d u s t r i a l  users  u s i n g  l a r q e  

q u a n t i t i e s  o f  wa te r  are b i l l e d  month ly ;  sma l l e r  users  a r e  b w e d  QuaVtQrly. 

The revenues which t h e  c i t y . r e c e i v e s  f rom water  s a l e s  i s  u s e d " f o r  t he  sys tem's  

ope ra t i ons  and maintenance, f o r '  t h e  payment on bonds 'and f o r  t h e  c o n s t r u c t i o n  

o f  new f a c i l i t i e s .  

As a  s a f e t y  p r e c a u t i o n  t o  p r o t e c t  t h e  h e a l t h  o f  P o r t l a n d ' s  c i t i z e n s ,  

Congress passed t h e  ~ u l l  Run Trespass A c t  o f  1904, ass ign ing  t h e  U.S.  Fo res t  

Se rv i ce  r e s p o n s i b i l i t y  t o  keep t h e  people o u t  o f  t h e  area and keep f o r e s t  

f i r e s  under  c o n t r o l .  There have subsequent ly  been severa l  d i f f i c u l t i e s  con- 

c e r n i n g  access t o  and management o f  t h e  watershed. These a re  d iscussed  

below. However, as p a r t  o f  t h e  M t .  Hood Na t i ona l  Fores t ,  most o f  t h e  l a n d  

i n  t h e  B u l l  Run Reserve i s  ,owned and adm in i s te red  by t h e  Fo res t  Serv ice .  

The City o f  P o r t l a n d  owns 3,730 f o r e s t e d  acres i n s i d e  t h i s  area and ano ther  

1,300 ac res  nea r  t h e  reserve .  V i s i t s  t o  t h e  watershed a r e  s t r i c t l y  moni tored.  

Long t he  t o p i c  o f  pub1 i c  debate,  P o r t l a n d ' s  wate r  ' i s  t r e a t e d  w i t h  a  

minimum amount of  c h l o r i n e  and ammonia compat ib le  w i t h  p u b l i c  h e a l t h  and 

s a f e t y .  The wa te r  i s  n o t  f l u o r i d a t e d ,  a l though t h i s  may come about  i n  t h e  

near  f u t u r e .  The wa te r  i s  t e s t e d  f o r  p u r i t y  an average o f  500 t imes  a  month 

by t h e  Multnomah County 's  Hea l t h  Department a t  . a . l abo ra to r y  e s t a b l i s h e d  a t  

t h e  headworks t o  assure i t s  h i g h  q u a l i t y .  



1.4 How Water Withdrawal Works 

I n  o rde r  t o  understand t h e  proposed h y d r o e l e c t r i c  development one must 

f i r s t  understand t he  hydraul  i c s  and hydro1 ogy o f  t h e  e x i s t i n g  wate r  works 

system. B u l l  Run Lake Dam No. 1  (upstream) and Dam No. 2  (downstream) a re  

managed i n  se r i es .  Dam No. 1  impounds Ben Morrow Lake; Dam No. 2 ' s  

r e s e r v o i r  has no p roper  name. Presen t l y ,  no mun ic ipa l  water  i s  drawn d i r e c t l y  

f rom e i t h e r  B u l l  Run Lake o r  Ben Morrow Lake. I t  i s  mere ly  s p i l l e d  through 

Dam No. 1  i n t o  t he  r e s e r v o i r  behind Dam No. 2  i s  f i l l e d  n o t  o n l y  from Ben 

Morrow Lake s p i l l a g e  b u t  a l s o  f rom ku r face  r u n o f f  and ground water.  A l l  

o f  t he  domest ic water  f o r  t h e  C i t y  o f  Po r t l and  i s  wi thdrawn d i r e c t l y  f rom 

behind Dam No. 2. 

Water wi thdrawal  i s  a  compl icated process. There a re  t h r e e  separate 

wate r  e x i t s  f o r  the  r e s e r v o i r  behind Dam No. 2. One i s  a  s p i l l w a y  which 

bypasses t he  water  system headworks t o  dump excess wate r  f rom the  r e s e r v o i r  

i n t o  t he  downstream channel o f  the  B u l l  Run R iver .  The o t h e r  two p o s s i b l e  

e x i t s  a r e  t h e  i n t a k e  towers which feed  the  wate r  supply  headworks. The 

n o r t h  tower feeds water  through a  15 - foo t  d iameter  tunne l  t o  t he  o l d  r i v e r  

channel s t i l l i n g  bas in  which has supp l i ed  the  headworks i n t a k e  s i nce  be fo re  

Dams Nos, 1  and 2  were b u i l t .  The south tower conducts wate r  through a  

7 - f o o t  tunne l  t o  a  c . junct ion where i t  can be rou ted  d i r e c t l y  i n t o  t h e  

mun ic ipa l  wa te r  supp ly  condu i ts  o r  i n d i r e c t l y  i n t o  the  condu i ts  v i a  t he  o l d  

s t i l l i n g  bas in .  When cons t ruc ted ,  t h e  n o r t h  tower and tunnel  were s i z e d  l a r g e  

t o  a l l o w  f o r  f u t u r e  use o f  t h e  s i t e  as a  h y d r o e l e c t r i c  t u r b i n e  i n t a k e  and 

penstock. 

A l l  t he  wate r  e n t e r i n g  t h e  s t i l l i n q  bas in  does n o t  have t o  e n t e r  t he  

water  system i n takes .  I t  can a l s o  be s p i l l e d  over  t he  smal l  d i v e r s i o n  dam 

t h a t  forms t he  s t i l l i n g  bas in  and i n t o  the  downstream r i v e r  channel. Having 

severa l  ways t o  r o u t e  wate r  i n t o  the mun ic ipa l  condu i ts  a l l ows  wa te r  system 

opera to rs  t o  choose the  one t h a t  min imizes wate r  q u a l i t y  degradat ion f o r  

t he  p r e v a i l i n g  weather and f l o w  cond i t i ons .  

Ny hydro power i s  p r e s e n t l y  generated i n  d i r e c t  assoc ia t i on  w i t h  t he  

two dams. However, t he  Water Bureau does s e l l  some o f  i t s  excess wate r  

(when a v a i l a b l e )  t o  P o r t l a n d  General E l e c t r i c  (PGE) f o r  genera t ion  a t  i t s  

Roslyn Lake p l a n t .  The c i t y  condu i ts  pass near  the  Lake about f i v e  m i l e s  



down t h e  B u l l  Run g i v e r  channel f rom Dam No., 2. The wate r  PGE purchases i s  

added t n  Roslyn Lake, t h e  headwater f o r  PGE's t u r b i n e  genera to rs  a t  t h e  

r i v e r ' s  edge some 300 f e e t  below t h e  l a k e  l e v e l .  The c o n d u i t  r u n s  f rom t h e  

Water Bureau 's  i n t a k e s  o n l y  drops 100 f e e t  i n  t h e  f i v e  m i l e s  t o  Roslyn Lake, 

so t h e r e  i s  l i t t l e  n e t  head wasted by dumping wa te r  i n t o  Roslyn Lake as 
I opposed t o  d i r e c t l y  connec t ing  t o  , t he  PGE penstock t h e r e .  

1 .  5 The Use o f  and Access t o  t h e  Watershed 

There have been a  se'ri'es of b i t t e r  c o n f l i c t s  ove r  t h e  use o f  t he  B u l l  

Run watershed i n  r e c e n t  yea rs .  T h i s  i s  part1.y due t o  t h e  f a c t  t h a t  o n l y  p a r t  

o f  t h e  l a n d  i n  t h e  a rea  i s  a c t u a l l y  owned by  t h e  C i t y  o f  Po r t l and .  S ince 

Congress passed t h e  B u l l  Run Trespass Ac t  o f  1904, t h e  U.S. Fo res t  S e r v i c e  

has had r e s p o n s i b i l i t y  t o  keep peop le  o u t  o f  t h e  f e d e r a l l y  owned p a r t  o f  

t h e  watershed and t o  keep f o r e s t  f i r e s  'under c o n t r o l .  T h i s  g e n e r a l l y  worked 

w e l l ,  u n t i l  1958 when p r i v a t e  lumber comapnies o f t e r e d  t o  safeguard t h e  I 

watershed by means of what was c a l l e d  " p r o t e c t i v e  l o a g i n g . "  A l though  t h i s  

method does n o t  conform t o  any known h y d r o l o q i c a l   principle,^, i t  was adopted 

and con t i nued  u n t i l  1976 when t h e  U.S. D t s t r i c t  Cour t  r u l e d  t h a t  i t  was bo th  

i l l e g a l  and an i n e f f e c t i v e  p r o t e c t i v e  mechanism-- renewal o f  t i m b e r  c o n t r a c t s  

was fo rb idden  and access t o  t he  watershed was t i g h t e n e d ,  r e s t r i c t i n g  access 

t o  i n d i v i d u a l s  a c t u a l l y  i n v o l v e d  i n  s u p p l y i n g  wate r  t o  Po r t l and .  

By t h i s  t i m e  however, t h i s  l o g g i n g  a c t i v i t y  had become a  s i g n i f i c a n t  

p a r t  o f  t h e  l o c a l  economy. The City o f  Po r t l and ,  which d i d  n o t  s tand  t o  

b e n e f i t  s i g n i f i c a n t l y  agreed t o  ask Congress t o  change t h e  law. What went on 

i l l e g a l l y  f o r  a lmos t  two decades may con t i nue  l e g a l l y ,  hence fo r t h .  

The Congress ional  a c t i o n  sought  by t h e  C i t y  o f  P o r t l a n d  was i n i t i a t e d  

i n  1976 i n  t h e  U.S. House o f  Represen ta t i ves  Committee on I n t e r i o r  and 

I n s u l a r  A f f a i r s .  Many of t h e  ma jo r  i s sues  t h a t  needed t o  be r e s o l v e d  were 

never  s e r i o u s l y  i n  d i s p u t e  so PL 95-200, passed i n  November, 1977, a r t i c u l a t e d  

t h e  agreement. 

- Pr imary  purpose: I t  was e s t a b l i s h e d  t h a t  t h e  p r i n c i p l e  management o b j e c t i v e  

o f  t h e  watershed would be t h e  s u p p l y i n g  o f  pure,  c l e a r  p o t a b l e  wa te r  f o r  t h e  

P o r t l a n d  Metropol  i t a n  Area. The p r i n c i p l e  resource  management o b j e c t i v e  

e s t a b l i s h e d  t h e  p r e s e r v a t i o n  of the. watershed, p r e v e n t i n 9  p a r t  o f  t h e  B u l l  

Run F o r e s t  Reserve from becoming a  t y p i c a l  mu1 t i p l e  use f o r e s t .  



N o n d e t e r i o r a t i o n  o f  water .  I t was e s t a b l i s h e d  no a c t i v i t y  would  be a l l owed  

i n  t h e  a rea  t h a t  c o u l d  adve rse l y  a f f e c t  t h e  q u a l i t y  o f  t h e  wa te r  i n  t h e  

Reserve and l e a d  t o  t h e  need f o r  a  wa te r  f i l t r a t i o n  p l a n t  f o r  P o r t l a n d .  

Boundar ies.  A l l  p a r t i e s  aareed t o  r e t u r n  t o  r e g u l a r  n a t i o n a l  f o r e s t  uses 

about  45,000 acres w i t h i n  t h e  o f f i  c i a 1  B u l l  Run F o r e s t  Reserve, b u t  n o t  i n  

t h e  d ra inage  a rea  f r om which t h e  d r i n k i n g  wa te r  comes-- t h i s  was. des igna ted  

t h e  B u l l  Run Watershed Manaqenent U n i t .  The fo rmer  l ands ,  i n c l u d i n q  popu la r  

h i k i n g  t r a i l s  a n d  campgrounds, a  aeothermal e x ~ l o r a t i o n  . .  . a rea and about  a  
f o u r t h  o f  t h e  r e s e r v e s '  t imbe r ,  i s ' i p e n  f o r  t h e  sumrer temporarv 
wa ive r .  The watershed was d e f i n e d  t o  be t h e  a c t u a l  area d r a i n i n a  i n t o  t h e  

r e s e r v o i r s  p l u s  a  s a f e t y l b u f f e r  zone o f  about 95,000, ac res .  

Logging. Some l e v e l  o f  commercial l o g g i n g  w i l l  be p e r m i t t e d  t o  con t i nue  

i n  t h e  watershed. Before t h e  f ede ra l  c o u r t  stopped new t i m b e r  sa l es ,  t h e  

City and t h e  Fo res t  s e r v i c e  had agreed t o  l e t  21 m i l l i o n  board - fee t .  o f  t i m b e r  

be c u t  each y e a r  w i t h i n  t h e  watershed, about  h a l f  as much i s  now be ing  cu t .  

(Under t h e  c o u r t  r u l i n g ,  l oage rs  a r e  now c u t t i n g  t r e e s  bought  under e a r l i e r  

c o n t r a c t s ,  which w i  11 r u n  - t h r o u g h  1978-79. ) 

H y d r o e l e c t r i c  Power.. The City w i l l  be p e r m i t t e d  access t o  t he  s i t e  t o  

i n s t a l  1  and opera te  h y d r o e l e c t r i c  gene ra to r s  a t  the' reservc l i  r s .  Uri LS1 

recent1.y h y d r o e l e c t r i c  devel  oprrient o f  t h e  B u l l  Run R i v e r  has been neg lec ted ,  

even though t h e  o r i g i n a l  dams were c o n s t r u c t e d  w i t h  such a  use i n  mind. The 

h y d r o e l e c t r i c  was n o t  tapped i n  t h e  p a s t  because t h e  economics o f  
such re1  a t i  v e l y  sma l l  s i  t e s  a p ~ e a r e d  un favorab le .  

A r b i t r a t i o n  Board. In t h e  even t  o f  a  d i s p u t e  between t h e  c i t . y  and t h e  
Fo res t  Serv ice w i t h  r e s p e c t  t o  t h e  watershed, P.L. 95-200 s e t  up an a r b i -  

t r a t i o n  procedure by  which a 3-person team o f  e x p e r t s  would  be c a l l e d  upon 

f o r  judgment. 

A s t udy  had been produced i n  1957 by  eng inee r i ng  c o n s u l t a n t s  Stevens 

and Thompson.which conc luded t h a t  h y d r o e l e c t r i c  power development would then  

be uneconomical. I n  ' the y e a r s  s i n c e  then ,  f e a s i b i l  i t v  s t u d i e s  were p e r i o d i -  

c a l l y  updated. However, i n  t h e  p e r i o d  a f t e r  t h e  f e d e r a l  c o u r t  d e c i s i o n  b a r r i n g  
/ 

a l l  a c t i v i t i e s  i n  t h e  watershed n o t  r e l a t e d  t o  wa te r  supp ly  and b e f o r e  t h e  

s i g n i n g  o f  P.L. 95-200, those  s t u d y i n g  t h e  hydropower p o t e n t i a l  of the  s i t e  I 

were unable  tc~ approach t h e  dams. As a  r e s u l t ,  t h e  e n t i r e  FERC l i c e n s e  a p p l i -  

c a t i o n  was prepared f r om p lans  o r  f rom photographs and i n s p e c t i o n s  o f  t h e  

s i t e  ob ta i ned  f rom a  h e l i c o p t e r ,  hove r i ng  above t h e  ground. 

-13- 



2.0 SMALL-SCALE H Y D R O E L E C T R I C  P O Y E R  

AT THE B U L L  R U N  WATERSHED 

Interest  in converting from the water passing throuah the Bull 9un 

watershed to  e l e c t r i c i t y  i s  not recent. H!/droelectric generation has 

been contemplated for  each of the dams since the i r  construction-- 

Dam No. 1 was bu i l t  in the 1920s; Dam No. 2 was bui l t  in t h ?  l a te  1950s 

and completed in 1962. The c i t y  of Portland has contracted for a number of 
feasibi1it.y studies over the years,  b u t  i t  wasn't until the dinensions 

of the signs of looming e l ec t r i c i ty  shortages before the region be9an 

t o  emerge tha t  the economics of the s i t e  began to  t i p  in favor of 

development. 

2.1 The C ~ r n m i ~ ~ i o n e r ' s  In i t i a t ive  1 

The 1975 f eas ib i l i  tv study by the enqineerina consultant 'Jan G u l  ick 

of Oswego, Oregon was the f i r s t  in th i s  long s t r ina  of econovic analyses 

which s tated tha t  the project could be viable. A t  about that  time, 

Portland Commissioner Francis J .  Ivancie, who i s  resoonsi ble for  pub1  i c  

u t i l i t i e s ,  approached the well-established engineering and technical 

services firm CH2M-Hi1 1 with a numter of questions about hydroelectric 

faci 1 i  t y  construction, 1 icensina and financinc!. Ivancie apparently 

became convinced tha t  Portland ouaht to  generate hydroelectricity a t  

the Bull Run watershed, because with the Van Gulick study in hand he souaht 

and obtained approval from the Portland ~i ty Counci 1 in the sorinp of 1976 

, to  begin the B u l l .  Run  Hydroelectric Project. 

Working through the Bureau o f  Wateli !a.!oliks, a c1t.v-owned u t l l l  t y ,  

Portland developed requests for  proposa1.s ( r f p )  fo r  the award of contracts 

to  be funded by City general revenues. Rfps were circulated for  b o t h  

engineering support and financial advisory services to  the pro,ject. The 

City Council convened a "blue ribbon" advisory and selection panel for  

the evaluation of the proposals i t  received. A contract for  about 

3 million in engineering fees was awarded t o  CHpM-Hill on the basis of a 

proposal managed by Wi 1 liam Waters and Robert Gi l l e t t e .  Smi th ,  Barney, 



Harris, Upham & Co., Inc. was awarded a $60,000 contract t o  serve as 

financial advisor; Frank Schmidt of that  f i rm's  San Francisco off ice has 

been working with the City on the Bull Run h,vdroelectri.c development. 

The City 's  contracts were signed with the engineering and financial 

advisors in November of 1976. A t  about that  time James. Doane, currently 

hydroelectric project manager for  the Water Bureau, was f i r s t  assigned to  

the project on a part-time basis. Also a t  about tha t  time a Portland-area 

resident,  Joseph Miller,  f i l ed  s u i t  in U.S. Dis t r ic t  Court charging that  

by permitting commercial logging in the area the U.S. Forest Service was 

violating federal legis lat ion and President Harrison's proclamation 

res t r ic t ing  access to  the Bull Run watershed fo r  the protection of Portland's 

water supply.. The s u i t  created a large public uproar, since the purity 

of Portland's drinking water had become an object of intense local pride 

over the years-- even suggestions of fluoridation had been turned down 

by the voters. In the sprincj of 1977 Miller won the case and the Court 

prohibited a1 1 access t o  the watershed for  hydropo\nrer developmint, commerci a1 

logging and any other ac t iv i t i e s  which were not d i rec t ly  related t o  water 

supply management. 

undaunted, the Bureau of Water Works requested, and was granted, 

permission by the Court t o  inspect the s i t e  for  hydroelectric development 

from the a i r ,  while the City of Portland approached the U.S. Conaress in 

search of new legis lat ion concerning the watershed. Using previously 

drawn plans of the s i  tes  in addition to  photographs and s i  t e  inspections 

from a helicopter which never touched the ground inside the watershed, 

CH2M-Hill and the WaterBureau prepared and submitted the FERC license 

application in October of 1977. Simultaneously, the application was sub- 

mitted to  the State of Oregon for  the necessary licenses and permits. 

In November of 1977, the Congress passed P L  95-200 which resolved 

the tangle over access to  Federal lands in the watershed. Water supply was 

established as the princi'pal management objective of the watershed and no 

ac t iv i ty  i s  t o  be allowed tha t  could adversely a f fec t  the water 's  qual i tv .  

The s ize of the Bull Run watershed Management Unit within the Yt. Hood 

National Forest was establ ished for  th i s  purpose, returning 45,000 acres 

to  regular national forest  uses. Some level of commercial loaaing will be 



p e r m i t t e d  i n  the  waterhsed, a lona  w i t h  h y d r o e l e c t r i c  development, as l o n g  

as wa te r  q u a l i t y  i s  n o t  d i s t u r b e d .  F i n a l l y ,  an a r b i t r a t i o n  board procedure 

was e s t a b l i s h e d  i n  t he  e v e n t  o f  f u t u r e  d i spu tes  between t h e  City and 

t h e  Fo res t  Serv ice .  

A l so  i n  r4ovember o f  1977, t h e  C i t y  p u t  an i s sue  t o  t h e  v o t e r s  on 

E l e c t i o n  Day which would p e r m i t  i t  t o  e n t e r  i n t o  . l ong- te rm power sa l es  

c o n t r a c t s - -  f ~ r t y ~ y e a r s  i n s t e a d  o f  t h e  p rev i ous  f i ve - ,year  1 i m i  t. The i s s i l e  

was passed b y  t he  v o t e r s  and aroused no o rgan ized  o p p o s i t i o n .  

2.3 Progress t o  Date 

Oregon has a " c e n t r a l  c lea r inghouse"  f o r  t h e  p rocess ing  o f  pe rm i t s .  

A f t e r  f i l i n g  w i t h  t h e  S t a t e  i n  October  o f  1977, p e r m i t s  "came arbund 

q u i c k l y , "  accordin!! t o  J im  Doane o f  t h e  Bureau of  Water Uorks. The p r o j e c t  

was c l e a r e d  by tl,~e S t a t e  aqeric,ies a t  i r~ ter~es  l;, w.i th t h e  exc t lp ' t i  on o f  

t h e  Oregon Department o f  F i s h  and M i l d l i f e ,  by June o f  1978. The Oregon 

Energy F a c i l i t y  S i  t i n o  Counc i l  d e c l a r e d  t h e  p ro . j ec t  t o o  sma1.l t o  f a l l  under 

t h e i  r a u t h o r i  ty .  

There were two i n t e r v e n o r s  i n  t h e  FE9C l i c e n s i n g  p rocess :  t h e  N.I-I. 

Env i ronmenta l  Defense Center  o p e r a t i n g  f rom t h e  law school  a t  Reed 

Co l lege ,  and t h e  Oregon Department o f  F i s h  and ! d i l d l i f e .  Both o f  t h e  
0 

i n t e r v e n t i o n s  were s e t t l e d  w i t h o u t  l e g a l  b a t t l e s .  The N.. W. Envi ronmental  

Defense Center was concerned about t h e  wa te r  q u a l i t y  impac t  o f  t he  B u l l  

Run h,ydro development. . T h e i r  o b j e c t i o n  was wi thdrawn a f t e r  t h e  !4ater 

Bureau agreed t o  i n c o r p o r a t e  s p e c i a l  language i n  t h e  FERC l i c e n s e  concern ing  

t h e  preservat ' ion o f  wa te r  q u a l i t y .  The Oreaon ~ e ~ a r t m e n t  o f  F i s h  and 

W i l d l i f e  i n s i s t e d  t h a t  b e f o r e  i t  would g i v e  i t s  assen t  t o  t h e  p r o j e c t  t he  

Water Bureau had t o  make r e s t i t u t i o n  f o r  t h e  salmon r u n  which was des t royed  

when Dam No. 1  was o r i g i n a l l y  c o n s t r u c t e d  w i t h o u t  f i s h  l adde rs  i n  t h e  1920s. 

A l though  the  Water Bureau f e l t  t h e  S t a t e  was making an unreasonable demand, 

t hey  agreed t o  p l a c e  a  h a l f  m i l l i o n  d o l l a r s  of t h e  revenue t o  be generated 

by t h e  e l e c t r i c i t y  sa les ,  t o g e t h e r  w i t h  annual ~ a y m e n t s  o f  $30,000 over  

t h e  e n t i . r e  l i f e  o f  t h e  p r o j e c t ,  toward t he  S t a t e ' s  salmon enhancement 

program. The Bureau b e l e i v e d  t h a t  t h e  payments were p r e f e r a b l e  t o  t h e  

de lays ,  the  cos t s ,  and t h e  bad p u b l i c i t y  they  would have had t o  endure i f  

t h e  case was l i t i g a t e d .  o 



The Water Bureau was n o t  go ing  t o  pay t h e  r e p a r a t i o n s  w i t h o u t  a  c o n t e s t ,  

however. They exDect t o  be assessed $11',000 t o  $12,OCO p e r  y e a r  by t h e  

S t a t e  as a  l i c e n s i n g  f e e  t o  a p p r o p r i a t e  s u r f a c e  waters  f o r  h y d r o e l e c t r i c  

gene ra t i on .  They have argued t h a t  because t h e  City h a s  been g ran ted  t he  

use o f  t h e  B u l l  Run waters  on Federa l  l ands- -  a  r i g h t  o r i g i n a t i n g  i n  

Federal  l e a i ' s l a t i o n ,  a  P r e s i d e n t i a l  p roc l ama t i on  and a  U.S. Fo res t  

S e r v i c e  s p e c i a l  use .permi t - -  and as such t h e y  shou ld  be exempt f r om  

S t a t e  wa te r  r i g h t s  r e g u l a t i o n s ,  and' t h e r e f o r e  f rom t h e  fees S t a t e  r egu la -  

t i o n s  impose. U l t i m a t e l y  t h i s  m a t t e r  w i  11 be ,dec ided by  t h e  c o u r t s ,  
. . 

shou ld  no agreement emerge. 

I n  October-  1 9 7 8 ,  t h e  'Water Bureau r e c e i v e d  b i d s  f o r  t h e  c o n s t r u c t i o n  

o f  t h e  t u r b i n e s  and genera to rs  acco rd i ng  t o  t h e  s p e c i f i c a t i o n s  develooed 

by CH2M-Hil l .  I n  January o f  1979, a  54.5 m i l l i o n  c o n t r a c t  was awarded t o  

~ u j i  ~ l e c t r i c  o f  Kawasaki, Japan, f o r  t h e  c o n s t r u c t i o n  o f  a  24 rnw F ranc i s  

u n i t  f o r  Dam No. 1 and a  .12 mw Kaplan u n i t  f o r  Dam No. 2. 

Wi th  ass i s t ance  f rom t h e  S t a t e ' s  congress iona l  d e l e p a t i o n ,  t h e  

FERC 1  i cense  was 'granted on March 28, 1979-- a f t e r  an unusual l y  s h o r t  

p e r i o d  o f  15 months. Th i s  l e d  t h e  way t o  t h e  f i n a l i z i n g  o f  t h e  power 

s a l e s  ag'reement t h e  C i t y  had been. n e a o t i  a t i n g  w i t h  t h e  Po r t 1  and General 

E l e c t r i c  Co. i n  A p r i l ,  t h e  C i t y ' . s  s e l l i n g  o f  t h e  t a x - f r e e  i n d u s t r i a l  deve lop-  

ment bonds i n  May, and t'he beq inn ing  o f  a c t u a l  c o n s t r u c t i o n  short1.y 

t h e r e a f t e r .  
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3 .  1 .  Federal Power Dries Up 

The FscSfic Northwest enjoys some of the leas t  expensive e lec t r ica l  

energy in the United States .  The value of e l ec t r i c i ty  has been heavily 

influenced by the Columbia River system and by the role of the Federal 

government's Bonnevi 11 e Power Administration ( B P A )  as a major marketing 

acjent for  Fedsral power in the region. In 1977 B P A  marketed over 69 million 

k w h  of  ? I e ~ t : - i c i t y  from Federal coal,  nuclear, and hydroelectric plants in 

t h e  ?lorLhwest a t  f a i r l y  low prices. For example, BPA's "preference customer'' 

ra te  for e l ec t r i c i ty  sold to  public u t i l i t i e s  i s  about 7 mills/kwh. Power from 

the Bureau of Reclamation's Grand Coulee Dam i s  produced a t  the astonishingly 

low price of 1 / 2  mill/kwh, while the cost of new sources of thermal power (coal 

or nuclear) i s  presently between 30 - 50 mil ls/kwh. 

Hydroelectric resource .developments have provided a major share of the 

reeion 's  e lec t r ica l  energy needs t o  date. I n  addition to the several dams 

constructed by the Bureau of Reclamation, these resources have been privately- 

and publicly-owned u t i l i t i e s  and have functioned well enough to  have enjoyed 

an enormous agount of public approval. B u t  the future i s  too problematic, 

since i t  seems that  a l l  of the large-scale hydroelectric resources in the 

region have been developed. Consequently, future hydroelectric generating 

capacity will have to be instal led a t  smaller s i t e s .  Tn the meanwhile, the 

region's u t i l i t i e s  are . largely looking t o  conservation, coal and nuclear 

thermal power plants in an attempt t o  provide for  future growth in e lec t r ica l  

demand. 

Pub1 icly-owned power has a strnng t . r a r l i  t.inn i n  the Pacific Northwe~t. 

Both Seat t le  City Light and Tacoma City Light were formed inthe ear ly years 

of the century. For many years,  BPA has been meeting the fu l l  reaui rements 

of a l l  the region's public u t i l i t i e s  above the resources thev own themselves 

and se l l ing  some power t o  privately.-own,ed u t i l i t i e s  as well. B u t  times are 

changing. BPA cannot purchase or create more power plants ,  i t  can only 

real locate  the resources i t  has been authorized, t o  market from Federal 

projects.  I t  also has agreements with various u t i l i t i e s  to  carry,  or "wheel," 

power ,over i t s  transmission l ines .  Because of dramatic increases in the demand 

for  electricit,y,BPA has informed public u t i l i t i e s  that  i t s  resources will no t  
be suf f ic ien t  t o  meet t h e i r  growing needs a f t e r  1983. I t  has also notified 
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several  energy- intensi  ve i n d u s t r i e s ,  p r i m a r i l y  those producing a1 uminum, 

chemical, n i c k e l ,  e tc . ,  t h a t  i t  w i l l  n o t  be able t o  renew t h e i r  cu r ren t  

power cont rac ts  which begin t o  exp i re  i n  the mid-1980s. 

This  bad news f rom BPA, al though i n e v i t a b l e ,  has caused some concern among 

u t i l i t i e s  i n  t he  P.ac i f ic  Northwest. Many o f  them have t h e i r  own hyd roe lec t r i c  

and thermal e l e c t r i c  resources, so the power producing business i s  n o t  a t  a l l  

I new t o  them. Nevertheless, the u t i l i t i e s  and t h e i r  customers have long been 

I ' accustomed t o  r e c e i v i n g  a subs tan t i a l  amount o f  low-cost Federal power. That . 

: e ra  appears t o  be over. As the Federal power becomes inc reas ing l y  dear, there  

i s  t a l k  i n  Congress encouraged by p r i v a t e  u t i l i t i e s  and i ndus t r y ,  about 

r e d i s t r i b u t i n g  the balance once more among the  competing p o t e n t i  a1 customers. 

This  i s  p a r t i c u l a r l y  th rea ten ing  t o  the  p u b l i c  u t i l i t i e s  who have long had 

the p r i o r i t y  access t o  BPA power. 

3.2 The S i t u a t i o n  of the  Power Purchaser 

Presented w i t h  the  need t o  begin developing more o f  t h e i r  own e l e c t r i c  

resources, w i t h  most o f  t h e  best  hyd roe lec t r i c  s i t e s  a1 ready developed and 

the  r e s t  p o l i t i c a l l y  o r  envi ronmental ly  untouchable, the  reg ion ' s  u t i l i t i e s  

have begun t o  1 ook toward conservat ion and thermal power p lan ts - -  p r i n c i p a l l y  

nuclear  and coal fueled--  t o  prov ide f u t u r e  sources o f  e l e c t r i c i t y .  

Por t land General E l e c t r i c  (PGE) was incorporated i n  Oregon i n  1930. 

The u t i l i t y  and i t s  predecessors have been serv ing  a l a r g e  area i n  northwest 

Oregon s ince 1889 when the  wor ld ' s  f i r s t  " long d is tance"  t ransmiss ion o f  

a l t e r n a t i n g  c u r r e n t  was accomplished-- a d is tance o f  four teen m i les  from the 

"Dynamo House" a t  W i l l a i l ~ e t t e  F a l l s  i n  Oregon City t o  Portla.nd. 1 

The u t i  11 t y  I s  enyayed i n  t he  generat ion, purchase, transmission, 

d i s t r i b u t i o n ,  and sa le  of e l e c t r i c i t y  i n  Oregon and i t  has a State-approved 

se rv i ce  a l l o c a t i o n  o f  4250 square mi les .  Cu r ren t l y  the  u t i l i t y  i s  serv ing  

3350 square m i les  which inc ludes  54 incorpora ted  m u n i c i p a l i t i e s - -  the  l a r g e s t  

being Por t land and Salem. The est imated popu la t ion  o f  the  serv ice  area was one 

m i l l i o n  a t  t h e  end of 1978. The u t i l i t y  was serv ing  about f o r t y  percent  of 

t he  s t a t e ' s  e l e c t r i c  customers a t  the  end o f  1978. 
2 

PGE had energy sales f o r  the  twelve months ending December 31, 1978, o f  

13,305,142 .megawatt-hours. The breakdown f o r  t he  source o f  opera t ing  revenue 

was : 



Residential Service 

CommercialfSmall I ndus t r i a l  

Large Indus t r ia l  

Other 1 0% 

The average use per res iden t ia l  customer dur ing 1978 was 13,459 k i lowat t -  

hours-- about 1.6 times the 1977 nat ional  average f o r  investor-owned 
u t i  1 i t ies .  The average revenue per k i  1 owatt- hour sold t o  res iden t ia l  

customers was 2.68$; the nat ional  average f o r  1977 was 4.06&. Population 

growth has resu l ted i n  increased ki lowatt-hour sales t o  res iden t ia l  customers 

each year during each o f  the past  f i v e  years. 3 

The maximum hour ly demand o f  2.954 mw was experienced by the u t i l i t y  

during the co ld  weather ea r l y  i n  January, 197%- the coldest January since 

1949. On January 8 when t h i s  record system peak load occurred between 

6 and 7 p.m. , the u t i  1 i ty a1 so experienceds a recdrd t o t a l  d a i l y  load o f  
60,723,000 kilowatt-hours. 4 

A decl i n i ng  percentage o f  PGE1s e l e c t r i c a l  energy-- as evidenced by 
the fo l lowing tabulat ion-- comes from hydroelectr ic  f a c i l i t i e s .  - Thermal 

generation and exhange agreements provide the bal ance. 5 

Notes : 
* During 1977 the Paci f ic  Northwest experienced a 

severe drought. It began i n  the f a l l  o f  1976 and las ted 
through the f a l l  o f  1977. I t s  sever i ty  can be judged 
from the fo l lowing: the volume o f  natural  f low during an 
average year a t  The Dalles Dam on the Columbia RDver i s  
106 m i l l i o n  acre-feet. I n  1977 the f low was 54 m i l l i o n  
acre-feet. The p r  vious recorded low f low was 62 m i  11 i on  
acre-feet i n  1944. 8 

** The Trojan Nuclear Plant  was shut down from March 17, 1978 
t o  January 2, 1979. It was o r i g i n a l l y  shut down f o r  
scheduled annual re fue l  i ng  and maintenance-- ant ic ipated 
t o  take e igh t  weeks. During t h i s  per iod PGE was n o t i f i e d  
by the p lan t  designer t h a t  the p lan t  control  bu i ld ing  d id  
not  meet o r i g i na l  design spec i f ica t ions f o r  resistance t o  
earthquakes. A f t e r  hearings, the Nuclear Regulatory 
Commission issued a l icense amendment t h a t  pe i t t e d  f u l l  
power operation whi le the p lan t  was modified. 5'" 
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With the  Tro jan  p l a n t  operat ing,  PGE obta ins  i t s  annual energy 

requirements from the  sources discussed below. I n  a d d i t i o n  t o  these sources, 

a l l  f u t u r e  add i t i ons  t o  PGE's owned capac i ty  a re  coal  and nuc lear  powered. 

Hyd roe lec t r i c  1  /2 

Nuclear 1  /3 

Purchase & PGE Foss i l  Fuel 1  /6. 

( I nc lud ing .  secondary 

h y d r o e l e c t r i c  and/or thermal ) 

Tro jan Nuclear P lan t - -  With 1130 mw o f  capac i ty ,  T ro jan  represents a  . 
1 arge source o f  PGE's owned resources. Located 42 m i l es  northwest o f  Por t land,  

i t  i s  j o i n t l y  owned by PGE (67.5%), Eugene Water & E l e c t r i c  Board (30%), and 

Pac i f i c  Power and L i g h t  (2.5%). The p l a n t  has a  f o r t y - y e a r  l i c e n s e  from the  

NRC t o  operate a t  f u l l  power; a l l  o t h e r  p resen t l y  requ i red  permi ts  and c e r t i -  

f i c a t e s  have been granted by o t h e r  S ta te  and fede ra l  agencies.8 Dur ing 1977 

the  p l a n t  was on-1 i n e  75% o f  t he  t ime, generat ing e l e c t r i c i t y  a t  69% capac i ty  

f o r  n e t  t o t a l  generat ion o f  6.5 b i l l i o n  k i l o w a t t  hours. 9  

Company Hyd roe lec t r i c - -  PGE owns e i g h t  h y d r o e l e c t r i c  p l a n t s  w i t h  a  n e t  

peaking capac i t y  o f  661 megawatts. A l l  o f  t h e  p l a n t s  are l i censed  by FERC. 

Licenses f o r  two o f  t h e  p l a n t s  have 'expi red and they  are being operated unde r  

annual l i censes  w i t h  the  same terms and cond i t i ons  as the  o r i g i n a l  l i censes ;  

1  icenses f o r  .o ther  p l a n t s  e x p i r e  between 2001 and 2006. 10 

Combustion Turbines-- PGE 'Mas s i x  j e t  engine type combustion tu rb ine -  

generator u n i t s  having a  c a p a b i l i t y  o f  385 megawatts; f o u r  o f  t he  Un i t s  are 

l oca ted  i n  t he  Po r t l and  area and two are  near Salem. The u t i l i t y  a l so  has 

an i n d u s t r i a l - t y p e  combustion tu rb ine-genera tor  u n i t .  a t  Beaver on the  Columbia 

R iver  about 60 m i l e s  nor thwest  o f  Por t land.  I n  1977 PGE completed i n s t a l l a -  

t i o n  o f  a  150 megawatt steam-cycle a d d i t i o n  t o  g i v e  the  combined-cycle p l a n t  

a  t o t a l  c a p a b i l i t y  of 600 megawatts.'' A l l  o f  t h e  t u r b i n e s  and generators 

are leased w i t h  t h e  u t i l i t y  owning the  balance o f  the  i n s t a l l a t i o n ;  a l l  

operate on petroleum d i s t i l l a t e s  bu t  t he  j e t  engine-types can operate on 

n a t u r a l  gas i f  i t  i s  ava i l ab le .  The tu rb ines  are used p r i m a r i l y  t o  meet 

peaking o r  emergency requirements, b u t  because o f  environmental r e g u l a t i o n s  
12 t h e i r  opera t ion  i s  l i m i t e d  o r  prevented. 

Pub1 i c  U t i l i t y  D i s t r i c t  (PuD) Hyd roe lec t r i c - -  PGE has long- term con t rac t s  

w i t h  PUD's i n  Washington s t a t e  which own h y d r o e l e c t r i c  p l a n t s  on the  Columbia 



River.  The u t i l i t y  r e c e i v e s  p o r t i o n s  o f  t he  p l a n t s '  ou tpu t  i n  r e t u r n  f o r  

payments ( i n c l u d i n g  the  debt  se rv i ce )  o f  t h e  same p ropo r t i on  o f  the  annual 

cos t :  13 

Dam - Capacity,  MW PGE Share o f  Output 
(Nameplate) Percen taae MI4 

Rocky Reach 1183 12.0% 142 

P r i e s t  Rapids 788 19.7%* 156 

Wanapum 831 24.5%* 204 

We1 1  s  774 31.5%** - 244 

TOTAL 746 

*May be reduced by August 1983 

**May be reduced by 1988 

The u t i l i t y ' s  o b l i g a t i o n  t o  pay cont inues whether or n o t  the pr-uje~ts  a r e  

operable. PGE has agreements w i t h  BPA f o r  the  t ransmiss ion o f  power t o  

PGE's system f o r  the  d u r a t i o n  o f  t he  power purchase agreements w i t h  the  PUD's. 14 

Bonnevi 1  l e  Power Admini s t r a t i o n  (BPA)-- BPA markets t h e  power generated 

a t  federa l  f a c i l i t i e s  i n  t h e  Pac i f i c  Northwest and prov ides most (about e i g h t y  

percent )  o f  the  r e g i o n ' s  t ransmiss ion capacity:  Through agreements w i t h  BPA 

and o t h e r  u t i l i t i e s ,  PGE rece ives  about 20 MW o f  f i r m  power; i n  1980-- and 

u n t i l  1990-- t h e  amount a v a i l a b l e  t o  t he  u t i l i t y  under t h e  terms o f  these 

agreements w i l l  increase t o  e i g h t y  megawatts of f i r m  power. BPA and PGE are 

a l s o  p a r t i e s  t o  an agreement by whlch PGE receives ten percent  o f  the ou tpu t  

from the  800 MW Hanford (washington) Nuclear Plant .  

PGE has agreements w i t h  BPA t o  rece ive  peaking capaci ty .  These con t rac t s  

which e x p i r e  i n  1993 prov ide  f o r  amounts inc reas ing  t o  550 megawatts i n  1980. 

I n  t h e  pas t  PGE has a l s o  been ab le  t o  borrow o r  purchase surp lus  BPA hydro- 

e l e c t r i c  power, and expects t o  be ab le  t o  cont inue t o  do so t o  the  ex ten t  

poss ib le .  But e x i s t i n g  laws promising p r i o r i t y  sa les t o  p u b l i c  u t i l i t i e s  

make i t  very  u n l i k e l y  t h a t  BPA and PGE w i l l  be ab le  t o  e n t e r  i n t o  long  term 

agreements f o r  t h i s  power. 15 

~ a n a d i a n  Treaty Benef i ts- -  PGE b e n e f i t s  bo th  d i r e c t l y  and i n d i r e c t l y  

f rom p rov i s i ons  i n  t h e  Columbia R iver  t r e a t y  concluded between the  Un i ted  



Sta tes  and Canada ' i n  1964. Release o f  wa te r  a t  Canadian s to rage  dams p rov ide  

power a t  Columbia R i ve r  PUD dams f rom which PGE rece i ves  a  p r o p o r t i o n  o f  t h e  

ou tpu t .  

The u t i l i t y  a l s o  rece ives  a  p o r t i o n  o f  t h e  "Canadian e n t i t l e m e n t "  under 

'a s e r i e s  o f  purchase and exhange agreements. Th i s  power w i l l  decrease over  

t h e  n e x t  q u a r t e r  cen tu ry  f rom an expected 246 MW o f  peak (100 MW average) 

i n  1979-80 t o  29 MW peak power (16 MW average) ' i n  2002-2003. 16 

Coord ina t ion  and Pool ing--  PGE i s  a  member o f  r e g i o n a l  c o o r d i n a t i n g  

c o u n c i l s  and power poo ls  formed t o  promote r e l i a b l e  ope ra t i on  o f  i n t e r -  

connected systems f o r  t he  d e l i v e r y  o f  shared energy and reserves.  The u t i l i t y  

a l s o  p a r t i c i p q t e s  i n  t h e  P a c i f i c  Nor thwes t -Pac i f i c  Southwest e x t r a  h i g h  

vo l t age  i n t e r t i e .  17 

3.3 R e a l l o c a t i o n  o f  Federal  Power 

Two d i f f e r e n t  s t r a t e g i e s  which cou ld  change PGE's share o f  r e g i o n a l  

f ede ra l  power have been developed. One-- t he  " P a c i f i c  Northwest Power B i l l u - -  

i s  r e g i o n a l  i n  scope; t he  o ther - -  DRPA-- i s  an approach enacted by t h e  Oregon 

l e g i s l a t u r e .  

" P a c i f i c  Northwest Power B i l l "  i s  l e g i s l a t i o n  which has been under 

cons ide ra t i on  i n  t h e  Congress. I t  i s  an a t tempt  t o  reduce the  d i s p a r i t y  

between the' e l e c t r i c  r a t e s  o f  investor-owned and pub1 ic ly-owned u t i l  i t i e s .  

Under t h e  l e g i s l a t i o n  BPA would make ava iqab le  t o  PGE and o t h e r  r e g i o n a l  

investor-owned u t i l i t i e s  a t  amount a t  BPA r a t e s  equal t o  t h e  r e s i d e n t i a l  and 

smal l  farm loads o f  t h e  u t i l i t y .  I n  r e t u r n ,  t h e  u t i l i t i e s  would make a v a i l a b l e  

t o  BPA an equal amount o f  energy a t  t h e  u t i l i t i e s '  average cost .  

The l e g i s l a t i o n  would a l s o  a l l o w  BPA t o  acqu i re  t he  e n t i r e  ou tpu t  of 

thermal genera t ing  p l an t s ;  t h i s  f e a t u r e  would assure u t i  1  i t i e s  t h a t  t h e  con- 

s t r u c t i o n  and ope ra t i ng  cos t s  f o r  new thermal p l a n t s  (whether they  become 

operable o r  n o t ) .  U t i l i t i e s  g e n e r a l l y  b e l i e v e  t h a t  t he  BPA "back ing"  p rov ided  

by t h e  a c t  would improve t h e i r  own c r e d i t . r a t i n g s  and t he  m a r k e t a b i l i t y  of 

secur i ' t ies  i ssued  t o  f i nance  p l a n t  cons t ruc t i on .  18,19,20,21,22 . 

DRPA stands f o r  t h e  Oregon. Domestic and Rural Power A u t h o r i t y  c rea ted  

by a  1977 Oregon law designed t o  o b t a i n  more low-cost  f ede ra l  h y d r o e l e c t r i c  

power f o r  t h e  State.  The Power A u t h o r i t y  i s  in tended t o  qua1 i f y  as a  BPA 

pre fe rence  customer which would, i n  t u r n ,  r e s e l l  power t o  r e s i d e n t i a l  and 

r u r a l  customers i n  the S ta te .  
9 
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Investor -owned u t i l i t i e s  can be ordered by t h e  A u t h o r i t y  t o  supp ly  

power a t  " f a i r  and reasonable r a t e s "  t o t h e  A u t h o r i t y  which would then  "own" 

t h e  power. I t s  d e l i v e r y  t o  t h e  customers, and t h e  ownership and maintenance 

o f  t h e  d i s t r i b u t i o n  system, would be t h e  r e s p o n s i b i l i t y  o f  t h e  u t i l i t i e s  

o p e r a t i n g  under c o n t r a c t  w i t h  t he  A u t h o r i t y .  Customers n o t  s u p p l i e d  w i t h  

power purchased by t h e  A u t h o r i t y  would be s u p p l i e d  f rom t h e  resources o f  

t h e  u t i l i t i e s .  
Two c o n d i t i o n s  were r e q u i r e d  be fo re  t h e  Power A u t h o r i t y  can e x e r c i s e  

i t s  f u n c t i o n s  and powers. The f i r s t - -  t h e  f a i l u r e  o f  t h e  9 5 t h  Congress t o  

pass a  r e g i o n a l  power b i l l - -  has been s a t i s f i e d .  The second-- a  de te rm ina t i on  

by  t h e  Oregon P u b l i c  U t i l i t y  Commission t h a t  t h e  f u n c t i o n s  and powers would 

r e s u l t  i n  s u b s t a n t i a l  b e n e f i t s  t o  Oregon r e s i d e n t s - -  has n o t  as y e t .  

The a c t  e x p i r e s  J u l y  1,. 1981. 2 3  

2 4 3.4 The .Power Purchase Agreement - 

The c i t y  o f  P o r t l a n d  does n o t  opera te  a  mun i c i pa l  e l e c t r i c  d i s t r i b u t i o n  

system. I t i s  served by P o r t l a n d  General E l e c t r i c  Company and P a c i f i c  

Power and L i g h t  Company-- b o t h  investor -owned u t i l i t i e s .  The c i t y  and 

P o r t l a n d  General E l e c t r i c  have en te red  i n t o  an agreement f o r  the  s a l e  and 

purchase o f  enerpy and Dower f rom the  P o r t l a n d  H y d r o e l e c t r i c  P r o j e c t  

(commonly r e f e r r e d  t o  as B u l l  Run). 

The energy produced by  t h e  City o f  P o r t l a n d ' s  H y d r o e l e c t r i c  P r o j e c t  a t  

B u l l  Run w i l l  r e p r e s e n t  l e s s  tha.n one pe rcen t  o f  t h e  PGE energy sa les .  PGE's 

annual. energy requi rements a r e  p rov ided  ( w i t h  c u r r e n t  n u c l e a r  f a c i  1  i t i e s  

o p e r a t i n g )  one -ha l f  f rom h y d r o e l e c t r i c  f a c i  1  i t i e s ,  o n e - t h i r d  f rom nuc lea r ,  

and one -s i x th  f r om purchase and f o s s i  1  f u e l  gene ra t i ng  p l a n t s .  

The average c o s t  o t  power f rom the  B u l l  Run P r o j e c t  has been es t ima ted  

by t h e  c i t y ' s  c o n s u l t i n g  engineers a t  approx imate ly  39 m i l l s  p e r  KWH over  t h e  

f i r s t  f i v e  years  o f  o p e r a t i o n  (1983-1987). 

On A p r i l  12, 1979, P o r t l a n d  General E l e c t r i c  c o n t r a c t e d  w i t h  t he  City 

o f  P o r t l a n d  f o r  t he  s a l e  and purchase o f  e l e c t r i c  power generated by t h e  

h y d r o e l e c t r i c  power gene ra t i ng  f a c i l i t i e s  t o  be l o c a t e d  on t h e  B u l l  Run 

R i v e r  i n  Multnomah and Clackamass Count ies,  Oregon. The agreement .w i l1  r un  

u n t i l  August 30, 2Q17, o r  u n t i l  t h e  bonds are'  p'aid, whichever  i s  l a t e r .  

A l l  power and energy generated, i f  any, w i  11 be d e l i v e r e d  t o  PGE by t he  

c i t y .  PGE w i l l  pay Annual Power Costs i n c l u d i n g  deb t  s e r v i c e  on t he  revenue 

bonds rega rd less  o f  t h e  amount o f  power o r  energy d e l i v e r e d ,  i f  an.v. 
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t o  the  app l icant  f o r  response. The p ro j ec t  manager combines reports from 

FERC o f f i ces  t o  create the  Power Memorandum which i s  the Commission's d&is ion- 

. making document. The Power Memorandum i s  c i r cu l a ted  among FERC o f f i c e s  f o r  

.comment, then i s  sent t o  the O f f i c e  o f  General-Counsel f o r  preparation o f  

a Commission Order denying o r  grant ing the l icense. The Order, the Power 

Memorandum, and the. EIS, i f  required, are forwarded t o  the Commissioners f o r  

a decision. The dec is ion o f  the Commission may be appealed t o  the U.S. 

C i r c u i t  Court o f '  ~ ~ p e a l s .  

"Minor" Pro jec t  

FERC has developed a "shor t  form" app l i ca t ion  t o  expedite "minor" hydro- 
.? 

e l e c t r i c  p ro j ec t  app l ica t ions.  The abbreviated app l i ca t ion  form' requires a 

developer t o  submit basic in format ion on the size, locat ion,  use and ownership 

o f  the pro jec t ,  as we l l  as evidence o f  compliance w i t h  State water laws and 

other State laws, a b r i e f  desc r ip t ion  o f  environmental impacts and comments 

from other  Federal agencies consulted p r i o r  t o  reviewing. No env.ironmenta1 

impact statement i s  required f o r  minor projects.  Upon f i l i n g  w i t h  the FERC 

a no t i ce  o f  app l i ca t ion  i s  publ ished i n  the Federal Register  and - innews-  

papers wh ich  c i r c u l a t e  i n  the area o f  deve'lopment. The deci  sion-making t ime 

f o r  minor p ro jec ts  usua l l y  takes FERC about two years bu t  t h i s  time span i s  

expected t o  be reduced i n  the future..  The l icense, if granted, cannot exceed 

f i f t y  years. Par t ies  o f  organizations wishing t o  ob ject  o r  intervene i n  the 

grant ing o f  the l i cense  a re  given the opportuni ty as p a r t  o f  the process. The 

dec is ion o f  the Commission can be appealed t o  the U.S. C i r c u i t  Court o f  Appeals. 

I n  l i cens ing  minor p ro jec ts  the Commission nay, a t  i t s  own d iscre t ion,  

waive many:of the condi t ions usual l y  associated r ~ i  t h  hydroe lect r ic  1 icenses, 

such a s  payment o f  annual dam charges. FERC usua l l y  charges l icensees f i v e  

cents.pe.r k i l o w a t t  of i n s t a l l e d  capacity, up t o  a capaci ty o f  two thousand 

k i lowat ts ,  as an annual l i cense  fee. Dams o f  greater  than two thousand ' . 

k i l owat ts ,  a re  changed on the basis o f  t h e i r  capacity. 

4.7 ' Federal Agencies - 

FERC i s  no t  the on ly  Federal agency.which has j u r i s d i c t i o n  over the 

development o f  hydroe lec t r i c  power plants.  -- Other Federal agencies a lso 

pa r t i c i pa ted  i n  . decision-making process. Depending on the type, size, 



and predicted impacts, the U.S. Army Corps of Engineers, the Environmental 

Protection Agency ( E P A )  , and divi sions of the Department of Inter ior  and 

Department of Commerce, can be asked to  comment on proposed hydroelectric 

projects in the i r  specif ic  areas of expertise. 

The U.S. Army Corps of Engineers revises a l l  FERC l icense applications 

because of i t s  authority to l icense dams in "navigable waterways" and to  

remove unlicensed obstacles t o  navigation, such as  dams. The Federal Power 

Act a lso s t ipula tes  tha t  hydroelectric f a c i l i t i e s  affecting navigable waters 

may not be licensed by FERC without f i r s t  obtaining approval from the Corps. 

The Corps also issues permits fo r  the discharge of dredge and f i l l  

material under Section 404 of the Clean Water Act. The Corps' authority i s  

expanded in the Clean water Act to  include not only navigable waterways b u t  

a l so  any waters of the United States.  

The protections and enhancement of the quality of U.S. waters i s  t he  

primary responsi bi 1 i t y  of the Envi ronnental Protection Agency under. the Clean 

Water Act. However, EPA has no authority over the construction on operation 
of dams. Section 401 of the Clean Water Act requires any developer who : . ' 

' . 
applies  fo r  a Federal - l icense fo r  an ac t iv i ty  which might r e su l t  i n  a '  dis- 

charge into navigable waters to  provide the licensing agency.with cer t i f ica t ion  

from the Sta te  tha t  the ac t iv i ty  will comply with the l imitations and standards 

i t  has established. Only in States  not exercising ce r t i f i ca t ion  authority' 

pursuant tq the.Act will  the 'EVA have .a role .  i n  dam licensing. The "water ' ' 

qual i ty  cer t i f ica t ion"  must. be obtained prior to  the f i l i n g  of a l icense 

application w i t h  FERC. 

EPA may become a major actor  i n  the small hydropower licensing prncess 

under Section 402 of the Clean Water Act whish e s t a h l i ~ h ~ r i  t he  National 

Pollution. Discharge Elimination System (NPDES). This requires a permit for  the 
discharge of any type of pol 1 utant into navigable waterways. A1 though' .EPA 

previously was . . of ,the opinion tha t  dams a re  not s-ibject t o  NPDES regulation, 

recent court action has raised the possibi l i ty  tha t  small hydro developments. 

a t  existing s i t e s  will become subject to  NPDES regulation since i t  has been . ' 

alleged tha t  dams add t race metals and oxygen-deficient water t o  downstream 

waters . .  Although devleopers have denied that  dams add pollutants t o  water, 

'contending that .  ahy t race  minerals a re  absorbed from the bottom land of 

reservoirs,  shoirld small scale  hydroelectric projects become. subj.ect t o  E P A ' s  



NPDES regulations, a s ignif icant  new obstacle to  the i r  development will be 
raised. 

The protection and preservation of f i sh ,  wilgl i fe  and endangered species 
i n  and around waterways is a major concern tha t  needs to  be addressed i.n the 
consideration of small hydroel ec.tric development. The, lead agencies w i t h  

authority in t h i s  area a re  FERC,  the Department of In ter ior ' s  off ice,  the Fish 
and Wildlife Serve and the Department of Commerce's National ~ a r i n e  Fisheries 
Service. The Departments a re  required by' the F i s h  and Wildlife Coordination 
A c t  t o  manage the f i s h  resources i n  given areas. Comments 'from -these two 
agencies a re  evaluated by FERC and are  incorporated into the f inal  licensing 
requirements. 

The protection of endangered  specie.^ i s  handled by the Departments of 
In ter ior  and Commerce under  the Endangered Species Act. Any species i n  
danger of extinction can be added to  the Endangered Species List and regu- 
la t ions  may be, issued to  protect i t .  The regulations may include the 
designation of a range or c r i t i c a l  habitat  in which commercial ac t iv i ty  may 
not take place without permission of the Secretary. 

Before FERC can l icense a project which will impound more than for ty  
acres of water, or which nay. have some ef fec t  on his tor ic  o r ;  ircheological 
mater ials ,  the project must be considered by the Department of Inter ior  f o r '  
the of h is tor ic  places, archeological s i t e s  and natural areas. 
A regulatory 1 engthy process .has - been establ i shed by which FERC must evaluate 
t h e ' e f f e c t  of a hydroelectric s i t e  and negotiate agreements on methods to  avoid 
o r  mitigate any h is tor ic  s i t e .  

The National Wilderness Preservation System permits the designation f o r  
the purpose of protecting ~ e d e r a l  wilderness areas. Comnercial ac t iv i ty  is '  
generally prohibited i n  theie  areas. However, if  the President finds tha t  
a ,  dam and i ts  associated power output i s  In t h e  pub1 i c  in t e res t  then they may 
be allowed t o  proceed w i t h  constructign although specif ic  condition; can be 
attached t o  any permit. 

Under the lJi1d and Scenic ~ i v e r s  Act, the designat ionof  a r jver  as  
wild, .scenic ,  o r  recreational,  by the Department of Inter ior  would prohibit 
the issuance of FERC 1 icense fo r  .any project on the river.  

The National Wildlife Refuge System, administer.ed by the Department of 
In t e r ip r ' s  ~ i s h  and wildl i fe  Service i s  s e t  u p  t o  protect and conserve f i sh  



and wildl i f e .  The Department may permit ac t iv i t i e s  in wildl i f e  refuges' which 

does not conf l ic t  with the purpose fo r  which, i t  was originally established. 

Regulations provide fo r  permits for  the construction of transmission 1 ines 

and .generating units in o r  through wildl i f e  refuges. 

Other Department of In ter ior  agencies have advisory roles in FERC 

permitting process, including: . . 

- T h e  Bureau of Indian Affairs and Indian Lands 
' -  The National Park Service 

, - The Bureau of Land Management 

- The National Forest Service 
- The Bureau of Reclamation. -- the Bureau constructs l a n d  

reclamation and i r r iga t ion  f a c i l i t i e s .  By permit, i t s  

f a c i l i t i e s  nay be used by ,private developers fo r  hydro- 

el ec tr.i c ye1ier.h li 01.15. I 

A t  present, any or  a l l  of these agencies may be called upon to  review and 

comment on a proposed hydroelectric project in an e f fo r t  t o  minimize or 

mitigate any adverse impacts tha t  could be overlooked by the DEIS. When the 

comments or  advice have been received by FERC they may be incorporated In the 

f ina l  1 icense. However, from the out1 ine of possible' reviewing agencies and 

the. maze of potential obstacles which may complicate the licensing process, 

i t  i s  not d i f f i c u l t  t o  understand small hydropower developersk complaints 

t h a t  Federa'l regulations a re  a costly and expensive part  of the i r  business. 



5.0 OREGON STATE LICENSES AND PERMITS . , 
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It has been suggested t h a t  one o f  t h e  ma jo r  b a r r i e r s  t o  t h e  inc reased  

development o f  sma l l - sca le  h y d r o e l e c t r i c  power a t  e x i s t i n q  s i t e s  i s  t h e  

compl i c a t e d  and time-consuming s t a t e  1  icens i ,ng process, ~ h ' i s  s e c t i o n  

ou t1  i n e s  t h e  l i c e n s e s  and pe rm i t s  wh ich  must be ob ta i ned  by a1 1  . p rospec t i ve  . . 

sma l l - sca le  h y d r o e l e c t r i c  f a c i  1  i ty developers i n  Oreaon and d iscusses t h e  * 

s p e c i f i c  case o f  P o r t l a n d ' s  dams a t  t h e  B u l l  Run watershed. It' shou ld  be 

no ted  t h a t  accord ing  t o  t h e  Bureau o f  Water Works, t h e  S t a t e  1 i c e n s i n g  

process has been r e l a t i v e l y  s w i f t ,  i nexpens ive  and uncompl i c a t e d  compared 

t o  Federa l  requi rements.  Consequent1.y t he  obs tac le  t o  smal l  hydro 

c rea ted  by s t a t e  r e g u l a t i o n s  may b e  l e s s  troublesome than  ~ r e v i o ~ s l ~  

be 1  i eved. I 

One o f  t h e  s i g n i f i c a n t  developments t h a t  can' be u s e f u l  . t o  Oreaon! s  

p o t e n - t i a l  h y d r o e l e c t r i c  developers has been t h e  f o r n a t i o n  o f  a  c e n t r a l  

c lear inghouse  f o r  s t a t e  permf ts .  The S t a t e  Clear inghouse f o r  S ta te '  

L i c e n s i n g  procedures i s  l o c a t e d  i n  t h e  Department o f  In t&rgovernmenta l  

Re la t i ons .  I t s  purpose i s , t o  f a c i l i t a t e  t h e  r e g u l a t o r y  ?recess f o r  

p o t e n t i a l  developers by l i s t i n g  and o r g a n i z i n g  t h e  permi ts ,  l i c e n s e s ,  

and approvals  t h a t  a r e  r e q u i r e d  by t h e  S t a t e  b e f o r e , c o n s t r u c t i o n  can 

commence. 

Th i s  Department has proved i t s e l f  ex t reme ly  h e l p f u l  because i t  can 

o rpan ize  t h e  work i n  f r o n t  o f  developers,  r educ ing  r e g u l a t o r y  de1a.y~ and 

t h e r e f o r e  reduce t h e  expenses i n c u r r e d  by de lays.  The developers o f  t h e  

P o r t l a n d  H y d r o e l e c t r i c  P r o j e c t  were a s s i s t e d  by t h e  C,learinghouse f o r  , 

t h i s  purpo;e and b e n e f i t e d  f r o n  t he  t ype  o f  i n f o r m a t i o n  t h a t '  they  obtained..  

James Doane, t he  h y d r o e l e c t r i c  p o r j e c t  manager, t o l d  t'he stud-y team 

t h a t  P o r t l a n d  subm i t t ed  i t s  FERC 1  i cense a p p l i c a t i o n  t o  t h e  Clear inghouse 

which i n  t u r n  was a b l e  t o  o b t a i n  most o f  t h e  necessary S t a t e  'pe rmi ts  . 

w i t h o u t  any f u r t h e r  a c t i o n  on t h e  C i t y ' s  p a r t .  

5.1 The Department o f  Water Resources 

I n  t h e  S ta te  o f  Oregon, t h e  Department o f  Water Resources (D!IR) i s  

a  c e n t r a l  a u t h o r i t y  w i t h  t h e  power t o  g r a n t  a1 1  o f  t h e  p e r m i t s  and 1 icenses 

hav ing  t o  do w i t h  h y d r o l e c t r i c  development-- a f t e r  c o n s u l t a t i o n  w i t h  



appropr i ' a te  S t a t e  agencies--  as p rov ided  by Section'543 o f  t 5 e  Oregon 

Revised s t a t u t e s  (ORS). Under t h e  codes, t h e  D i r e c t o r  o f  the  Department 

o f  Water Resources has t h e  a u t h o r i t y  t o  i s s u e  l i c e n s e s  t o  any c i t i z e n  o r  

o r a a n i z a t i o n  t o  app rop r i a te ,  i n i t i a t e ,  p e r f e c t ,  acau i re ' and  h c l d  t h e  

r i g h t  t o  use wa te r  w i t h i n  t he  S ta te .  o f  Oregon-- i n c l u d i n g  wate rs  ove r  

which- t h e  S ta te  o f  Oregon has concu r ren t  j u r i s d i c t i o n - -  and' t o  c o n s t r u c t ,  

opera te  and m a i n t a i n  dams, r e s e r v o i r s ,  power houses, condu i t s ,  t r ansm iss ion  

1  i nes ,  and a1 1  o t h e r  works and s t r u c t u r e s  necessary o r  convenient  f o r  t h e  

use o f  such wate rs  i n  t h e  gene ra t i on  and u t i l i z a t i o n  o f  e l e c t r i c i t y .  A t  

a n y .  t ime DWR may examine a1 1  accounts,  books o f  account and documents, 

and da ta  o f  whatever n a t u r e  p e r t a i n i n g  t o  t h e  bus iness o f  a, h y d r o e l e c t r i c  f 
1  icense.  The D i r e c t o r  can r e q u i r e  t h e  1  icensee t o  submi t  r e p o r t s  and 

s t a t e ~ a n t s  under o a t h  t o  o b t a i n  i n f o r m a t i o n  concernjng' assets ,  1  i ab i  1  i t i e s ,  

c a p i t a l i z a t i o n ,  gross r e c e i p t s ,  i n t e r e s t ,  and d i v i d e n d  requf rements,  . i n t e r e s t  

due and 'paid, a m o r t i z a t i o n  and o t h e r  reserves ,  n e t  inves tment ,  c o s t  o f  

any p r o j e c t  cons t ruc ted ,  ma in ta ined  o r  operated, i n  whole o r  i n  o a r t ,  c o s t .  

o f  maintenance, ope ra t i on ,  renewals , rep1 acement, cost '  o f  p roduc t i on ,  

t ransmiss ion ,  d i s t r i b u t i o n  and s a l e  o f  e l e c t r i c i , t y ,  e t c .  . 

5.2 Pe rm i t  t o  App rop r i a te  Water 

A p p r o p r i a t i o n  o f  .water  f o r  power purposes,is governed by ORS 543.110. 

, ~ f ' t e r  February 26, 1931, t h e  r i g h t  t o  a p p r o p r i a t e  o r  t o  use t h e  wate rs  

o f  Oregon f o r  t h e  gene ra t i on  o f  e l e c t r i c i t y  r e q u i r e s  t he  a ~ p r o v a l  o f  

t h e  D i r e c t o r  o f  ~ a t ' e r  Resources. 

ORS 543.210 ou t1  i n e s  t h e  r e q u i  rements f o r  a, p r e l i m i n a r y  p e r m i t  t o  appro- 

p r i a t e  water : '  A p r e l i m i n a r y  pe,rmi t may be i ssued  by DMR t o  3n.y person 

pos fess fng  ' t h e  qua1 i f i c a t i o r ~ s  o f  d 1  icer~sett .  Tlse a p p l i c a t i o n  f o r  a pre,- 

l i m i n a r y  p e r m i t  shal.1 s e t  f o r t h  t h e  name and address o f  t h e  a p p l i c a n t ,  

t h e  approximate s i t e  of  any proposed'dam o r  d i v e r s i o n ,  t h e  amount o f  wa te r  

* t o  be used i n  c u b i c  f e e t  p e r  second, t h e  t h e o r e t i c a l  horse power, and 

such da ta  as t h e  directorma_v,by regu la t ion ,  p resc r i be .  

' ,  
The purpose o f  t h e  p r e l i m i n a r y  p e r m i t  i s  t o  enable t h e  a o p l i c a n t  t o  

make necessary examinat ion and surveys, and p repare  maps, p lans ,  spec i  f i  - 
ca t i ons ,  a,nd c o s t - e s t i m a t e s ,  o f  t h e  proposed p r o j e c t ,  and t o  make o t h e r  

p r e p a r a t i o n s  necessary t o  c a r r y  fo rward  t h e  work i f  a  l ' i cense  i s  issued.  



In essence the acquisition of a preliminary permit will reserve .the water 

r ights  for  the party submi t t i n q  the preliminary permit, protecting him 
until  the final license to  appropriate water i s  completed. 

preliminary permits are  broken down into two categories deoending 

on the s ize of the proposed project.  A minor project i s  one which does, not 

exceed 100 theoretical horsepower; a1 1 other prel iminar.y permit a ~ ~ l i c a -  

t ions are  considered major pro.jects. Each ma.jor prel imina.r.y o e m i t  appl i -  
cation must include the following information: 

A copy of .the a r t i c l e s  of incorporation or other organization 
papers ce r t i  f ied by the secretary of the appl i cant corporati on ; 

A description of the location of the project ,  giving the county 
or  coutnies within which i t  i s  located .and the stream or  streams 
from which water i s  t o  be appropriated; .. . 

The quantity of water t o  be appropriated, and i f  water i s  t o  be 
used from two or'more streams, the quantity t o  be taken from 
each stream shall  be s ta ted ;  

I f .  a reservoir i s  to.  be used ' i s ,  connection with .the .pro.ject, the , 

application -shall  s t a t e  the quantity of water t o  be stored; 

The head to  be uti 1 ized and the number of theoret ical .  . . 

horsepower to  be de.veloped; 

The approximate location of the point or  po'ints of diversion and 
i f . more than one point of diversion i s  t o  be used, the 
quantit-y of water to  be taken a t  each point; 
. . . . 

The approximate length of the proposed canal, pipeline or other 
conduit, the approximate location of the proposed power plant 
and. the point where water will be returned t o  some natural stream; 

The .approximate height of diversion of storage dams and the 
material from which they will be constructed; and 

The lenoth of time for  which a ,  ~ re l imina ry  permit i s  desired, (the 
law l imits  the time f o r  whi,c.h such a permit may be issued t o  .a 
period not exceeding two years' with an extension u p  t o  one year 
i f  needed. 

r - Once a preliminary permit i s  aranted by DWR,  the developers of 
a pvbposed p,roject m u s t  s t a r t  proceedings t o  1 i cense the hydroelectric 
project. In some cases, i f  the needed information i s  ,already obtained 

or i f  the water rights' do not ne@d t o  be pr0tected.from outside developers, 
a preliminary permit may not be required a t  a l l .  However, i n  a l l  cases 

an application to  license a major project (those projects w i t h  greater  
than 100 theoretical horsepower) must be' made to  DWR. The a ~ p l i c a t i o n  



will  contain a l l  of the exhibits below" (the requirements for  a license 
\ t o  appropriate water in Oregon bears remarkable s imi lar i ty  to  the type of 

federal license required by FERC for  major hydroelectric projects.  ) 

Exhibit A A copy of a r t i c l e s  of incorooration of other 
organi za t i  ona'l papers ce r t i  f ied by the secretar-v of the 
applicant corporation. 

Exhibit B ' A copy of a l l  minutes, resolutions of the stock- 
holders or  other representatives of the applicant properly 

'a t tes ted.  

E x h i b i t  C An accurate descr ipt ion.of  the location of a l l 'dams,  
reservoirs , canals ,, pi pel i'nes , forebays , pens.tocks and other . , , 

project works ., 
Exhibit D Evidence t h a t  the applicant has complied with the 
preliminary requirements of the laws of the State of Oreqon with 
respect t o  the r ight  to  engage in the business of develooina, 
transmitting .and d is t r ibut ing  power. 

Exhibit E Statement of the nature and extent of the proposed 
.appropriation of water. 

Exhibit F A statement, giving fu l l  detail 's as to  the appl icant 's  
plans for  acquiring t i t l e  to  or the r ight  t o  occup,y and use lands 
other than those owned by the applicant or by the United States 
essential  for.  carrying out the project. covered by the application. 

Exhibit k A statement showing financial a b i l i t y  of the appl icant  
to  carry out the project applied .for. 

Exhibit H A statement of the proposed operation of the ~ r o j e c t  
works during times of low, normal , and flood flows o f the stream. 

Exhibit I An estimate of the dependable power capacity and average 
annual energy output t o  , be generated by  each project accompanied 
by the complete data uooll which such estimate i s  based. 

Exhf b i t  J A general map coverina the en t i r e  project showing 
pri nci pal s t ruc tures ,  transmission .l i nes , and any ot!!er perti  nent 
features.  

Exhibit K A detai 1 map covering the en t i re  project.  

Exhibit L General design drawings showins plans, elevations,  
and sections , of a1 1 principal s t ructures .  

Exhi  bi t M General description and general specifications o f .  
mechani cal , e l e c t r i c a l ,  and transmission eauinment in suf f ic ien t  
de ta i l  to allow the director  fu l l  understanding of the project.  
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Exhibit N Estimate the cost of develooing each project, 
segregated by principal features, showina quantities,  uni t costs, 
e tc . ,  in sufficient detail for understanding. 

Exhibit 0 . A detailed statement of the time desired for 
completing preliminary construction and for beginning and 
compl e t i  ng construction of the project works. 

After receipt of an application for  a 1 icense, DWR gives notice to a1 1 

interested ~ a r t i e s  by publicizins the a~pl ica t ion  as nrescri bed bv 

ORS 543.220. I f  hearinqs are needed, the time and place of the hearinos 
are fixed by DWR together with the interested parties. 

No application for the appropriation or use of water for the develop- 
ment of 1000 theoretical horsepower or more of '  hydroelectri ci tv may be 
granted until a t  fedst s i x  (6) months a f te r  the aoplication for  the 
prel iminary permit or 1 icense has been f i  led. 

Reservoi r Perrni t 

A secondary permit, also known as a reservoir permit, i s  reaui red 
of a l l  f ac i l i t i e s  which propose t o  store water. The application must 
show by documentary evidence that  an agreement has been entered into with 
the owners of the reservoir for a permanent and sufficient interest  t o  

impound enough water for the purposes s e t  forth in the application. The 
final cert if icate of water appropriation refers to b o t h  the dam described i n  

the primary 1 i cense/permi t and the reservoi r described i n the secondary 
ermi t. r 2 ,; -8 ,:: -,IA* ? .  : $' .::i, :,. @+$'-fP. , -, .- .*. ~ ~ , . ~ - ~ ~ ~ ~  ; .<?$..::z 

.;, .I.&* ; .y. .,; :;L :*',v..,;G!e-, J I-*: 1.- .;, 

3 . 4  Fill  and Removal of Material Pernit 

Under ORS sections 541.605 through 541.990 the Director of the 

Division of State Lands has jurisdiction over the removal of material, 
from the beds and banks of the waters i n  the State of Oregon which miqht 
create hazards to  the health, safetv, and welfare nf the ~eop le .  Unrepu- 
lated f i l l ing  or removing land around or i n  the waters of the State could 
result in interfering with or injuring their  public naviaation,  fisher.^, 

and recreati onal uses. Consequently, ~reqon centralizes authori t v  in 
the Director of the Division of State Lands over the removal or denosi t 
of material from the beds and banks  in the State. 



In f i l i ng  for  such a permit, the Division of State  Lands requires 
t h a t  information pertaining t o  the nature and amount of material t o  be 

removed or the amount of f i  11 , the waters and the s ~ e c i  f i  c 1 ocati on from 
which i t  i s  to be removed or  where the f i l l  will be places, the method of 

removal or f i i  l ing and the times during which removal or f i l l i n a  i s  t o  be 

conducted. 
If  G!JR issues a permit, i t  may impose such conditions as i t  considers 

necessary t o  protect the S t a t e ' s  waterways. In formulatinn such conditions 
DWR may consuit with the State  Geologist, the State Fish and ',lildliFe 
Director, t h e S S 3 t e  Forester, the Di rector of the De~artment of Envi  ran- 
menal Oualit:~, the  Administrative Officer of the State Soil and \later 
Conservation Commission, the Director of Agriculture, the State  Park 
Su~erintendent ,  the S ta te  Marine Director, the Water Po1ic.y Review Board, 
tho State  Highway Engineer or the Director of Economic Development 
Department. 

Annual License for  the Generation of Hydroelectric Power 

For the development of hydroelectric power the State  of Oreaon 
requires that  the developers of a hydroelectric proposed project pay t o  
the Department of Water Resources a fee for  nower generation. This fee. 
will be collected annually and shal l  he determined by the Water 
Resource Director and expressed in the license. 

5.6 Permits Issued bv the Department of Environmental Qual i ty  

From the Oregon Department of Environmental Qua1 i t y  ( D E O )  three 
secondary permits which must be obtained b.y hydroelectric developers: 

1 ) Water Pol l u t i  on Control Faci l i t i e s  Permi t t o  determine I f 

the ~roposed  action in any way will pollute the waters 
surrounding the project.  This permit i s  essent ia l ly  a 

water quality c e r t i f i c a t e  and i s  granted i f  the qual i ty  of 
the water will  not be s ignif icant ly changed when the ~ronosed 
project i s  actually constructed. This pemi t i s  Oreqon ' s 
compliance with Section 401 of the Federal !dater Pollution 
Control A c t  of 1972 ( P . L .  95-217). 

2 )  Air C~ntaminant Discharue Permit t o  determine whether a i r  
qua1 i t y  wi 11 be a1 tered during construction and operati on of 



DIVISION OF STATE LANDS PROCEDURES 
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the proposed energy f a c i l i t y .  I f  a l l  the safequards necessary to  
protect a i r  qua1 i t y  in the area surrounding the project,  then 
DEQ grants the permit. 

3)  A Notice of Construction must be given t o  DEo when the 

project commences. 

5 .7  Other Approvals Required by Oreoon State  Agencies 

Several agencies r e ~ r e s e n t  a specif ic  area of in te res t  and thev, 
while not granting licenses or permits, must be approached for  t h e i r  
pr ior  approval. 

1 ) Department of Fish and !4i ldl  i f e  will grant approval i f  the 
project will not adverselv interfere  with the existinq f i sh  
and wi ld l i fe  inhabiting the area. I f  the project will  
adversely a f fec t  d i f fe rent  wi ld1 i fe or f izh species ,  then 
methods' fo r  m i  t i g a t i  no the damages must be approved. 

2) Department of Economic Development offers  aporoval to  anv 
project which will  not adversely interfere '  with the economic 
and social  development of the ci t izens of the surrounding 
area. 

3 )  Health Division, Department of Human Resources must aDprove 
of any project which mav af fec t  the health and well-bein? of 
the individuals in the S ta te  of Oregon. Prior ap~roval  must be 

gained by the Department of Human Resources i f  a question 
exis t s  on a proposed project.  

4) Department of Parks and Recreation determines whether a 
prgp~sed p r ~ j e c t  interfere< w i t h  any land or f a c i l i t y  owned 
or  operated by the Parks and Recreation Department. They 
w i  11 grant approval i f  the project has no adverse a f fec ts  
on t h e i r  property. - 

5) Oregon Sta te  Historic Preservation Office w i  11 aporove any 
construction so long as i t  does not interfere  with any s i t e  
which might have archeoloaical of his tor ical  significance. 
I f  during the construction phase of any project an a r t i f a c t  
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PERMITS, LICENSES, AND APPROVALS REQUIRED FOR 
HYDROELECTRIC DEVELOPMENT FOR THE STATE OF OREGON 
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6.0 ENV IRONMEilT, GENERATING TECHPIOLOGY AND ECOFlCMICS 

6.1 Env i ronmenta l  Imoac t  o f  B u l l  Flun H \ / d r o e l e c t r i c  P r o j e c t  

The C i t y  of P o r t l a n d  p l a n s  t o  i n s t a l l  and o p e r a t e  h y d r o e l e c t r i c  t u r b i n e  

g e n e r a t o r s  a t  i t s  two :.later s u p p l y  s t o r a g e  dams. on t h e  B u l l  Run R i v e r  l o c a t e d  

30 m i l e s  e a s t  o f  P o r t l a n d  i n  t h e  B u l l  Run r e s e r v e ,  p a r t  o f  t h e  M t .  Hood n a t i o n a l  

f o r e s t .  A 24 megawatt t u r b i n e  a e n e r a t o r  w i l l  be i n s t a l l e d  a t  t h e  upst ream 

Dam No. 1 .  I t  w i l l  be o p e r a t e d  t o  meet peak power demands. A  12 megawatt 

t u r b i n e  g e n e r a t o r  w i l l  be i n s t a l l e d  a t  t h e  downstream Dam No. 2. I t  w i l l  be 

o p e r a t e d  t o  meet base l o a d  demands. Each dam was o r i g i n a l l y  c o n s t r u c t e d  w i t h  

t h e  i n t a k e s ,  t u n n e l s ,  and pens tocks  f o r  power g e n e r a t i o n .  Eecause o f  f o r e -  

s i g h t e d  p l a n n i n g ;  t h e  c o n v e r s i o n  o f  these  two e x i s t i n g  dams i tes  f o r  power 

g e n e r a t i o n  has s u b s t a n t i a l l y  reduced , the  e n v i r o n m e n t a l  i m g a c t  t h a t  t h i s  p r o j e c t  

w i l l  have. I n  t h i s  s e c t i o n  t h e  m a j o r  e n v i r o n m e n t a l  impac ts  w i l l  be addressed. 

The o r o j e c t  w i l l  p r o v i d e  a  new revenue source t o  ? o r t l a n d  and s a v i n g s  

t o  consumers because t h e e n e r a y a e n e r a t e d  w i l l  c o s t  l e s s  t o  p rcduce  o v e r  t h e  

p r o j e c t ' s  l i f e  c y c l e  t h a n  a l t e r n a t e  ( c o a l  o r  n ! ~ c l e a r )  Dower p l a n t s .  The average 

c o s t  o f  energy  genera ted  b,y t h i s  p r o j e c t  w i l l  be 35-36 m i l l s  p e r  kwh i n i t i a l l y  
1  

and abou t  40-50 m i l l s  by 1995. There i s  a  w i d e  range i n  p o s s i b l e  consumer 

sav ings  as a  r e s u l t  o f  'the p ro . jec t ,  depending on t h e  a l t e r n a t e  energy  source  

chosen as t h e  b z s i s  o f  compar ison.  The B o n n e v i l l e  Power A d m i n i s t r a t i o n  

e s t i m a t e s  t h a t  t h e  average power c o s t  f o r  a  new p r i v a t e  u t i l i t y  

n u c l e a r  r e a c t o r  i n  Oregon w i l l  be abou t  35.5 m i l l s  p e r  kwh i n  1982 and 66.5 m i l l s  

i n  1995 ( a t  75 p e r c e n t  l o a d  f a c t o r ) . '  These e s t i m a t e s  i m p l y  t h e  consumers 
J 

m i g h t  save as much as 54 m i l l i o n  by  1995. I t  w i l l  a l s o  h e l p  meet p r o j e c t e d  

f u t u r e  energy  d e f i c i t s  f o r  t h e  u t i l i t y  and may decrease t h e  need f o r  o t h e r  

new sources  o f  e l e c t r i c i t y  i n  t h e  r e g i o n  w i t h  h i a h e r  e n v i r o n m e n t a l  c o s t s .  4 ,  

However, t h e  p r o j e c t  w i l l  have e n v i r o n m e n t a l  impac ts  o f  i t s  own. A c c o r d i n g  

t o  . t h e  C i t y ;  t hese  w i l l  be r e l a t i v e l y  s m a l l  i n  s c a l e  -and by  n a t u r e  non- 

p o l l u t i n g  because o f  t h e  d e s i g n  f e a t u r e s ,  c o n s t r u c t i o n  p rocedures ,  and 

o p e r a t i n g  c o n s t r a i n t s  wh ich  w i  11 be d e s c r i b e d .  

There a r e  two m a j o r  a reas  o f  e n v i r o n m e n t a l  concern w i t h  any p r o j e c t  

of  t h i s  s ' i ze- -  t h e  env i ronmenta l  impac ts  a s s o c i a t e d  w i t h  t h e  c o n s t r u c t i o n  

phase o f  t h e  p r o j e c t  and t h e  impac ts  a s s o c i a t e d  w i t h  o p e r a t i o n s  and main- 

tenance o f  t h e  p r o j e c t  a f t e r  c o m p l e t i o n  must be accorded t h e  same r i g o r o u s  

s c r u t i n y .  
- 



Land requ i rements - -  The boundar ies o f  t h e  p r o j e c t  encompass t h e  e x i s t i n g  

r e s e r v o i r s  ( t o  t h e  mear: h i g h  water1 i n e ) ,  dams, and s p i  1  lways, as we1 1  .as 

l a n d  r e q u i r e d  f o r  t h e  proposed powerhouses, t r ansm iss i on  l i n e ,  and a  new 

access road  t o  t h e  bo t tom o f  Dam No. 1  

PROJECT LANDS 

CITY OF PORTLAND HYDROELECTRIC PROJECT 

Use - Dimensions Acres 
,4- 

E x i s t i n g  Dams and Rese rvo i r s  944.8 

Proposed Fac i  1  i t i e s  

Powerhouse No. 1  150 x  250 f e e t  I n c l u d e d  above 

Powerhouse No. 2  170 x 200 f e e t  I n c l  uded above 

Access Road (no. 1 )  40 x  2100 f e e t  1 . 9  

Transmiss ion L i n e  
K i  ght -o t -way 100 f e e t  x 9.5 m i l e s  115.2 

T o t a l  Proposed Fac i  1  i t i e s  117.1 

TOTAL PROJECT LANDS 1061.9 

~ o n s t r u c t i o ' n  requi rements- -  There w i  11 be t h r e e  c o n s t r u c t i o n  s t a g i n g  

areas.  One w i l l  be on the  n o r t h  abutment o f  Dam No. 1  a t  t h e  l o c a t i o n  o f  t he  

o r i g i n a l  c o n s t r u c t i o n  camp f o r  t h e  dam. I t  w i  11 be used f o r  Powerhouse No. 1  , 
t h e  access road, and t h e  t r ansm iss i on  l i n e s  and w i l l  cover  abou t  4 ac res .  

, The second s t a g i n g  a rea  w i l l  be on t h e  sou th  abutment o f  Dam No. 2. T h i s  

area i s  e q u i v a l e n t  t o  abou t  2 ac res  and t he  Powerhouse No. 2 w i l l  be con- 

s t r u c t e d  t he re .  A t h i r d  s t a g i n q  area w i l l  be near  Roslyn Lake and w i l l  be 

used f o r  t r ansm iss i on  l i n e  c o n s t r u c t i o n .  Th i s  w i l l  r e q u i r e  about  2 acres.  

. .. 
T ransmiss ion  1 i n e  r e q u i  rements-- 4ccord inq  t o  t h e  !:.!ate;- Sureau , 

t h e  t r ansm iss i on  l i n e  r i g h t - o f - w a y  w i l l  be abou t  9.5 m i l e s  l o n g  and 100 f e e t  

wide. Except  f o r  s h o r t  s e c t i o n s  t h e  r o u t e  w j l l  f o l l o \ \ l  e x i s t i n a  roads. ! lost  

o f  t h e  c o r r i d o r  f o l l o w s  one o f  P o r t l a n d ' s  m u n i c i p a l  wa te r  supp l y  condu i t s .  



There i s  no ded i ca ted  wate r  r i g h t - o f - w a y  because t h e  c i t y  owns most o f  t h e  

l a n d  i t  crosses.  \/here t h e  t r ansm iss i on  l i n e  c o r r i d o r  crosses U.S. Fo res t  

Se rv i ce  land,  t he  c o n d u i t  e x i s t s  under a  use p e r m i t  wnicn r ese rves  12s r i ? h t -  

of-way. . 

Land t r ea tmen t  o f  t he  t r ansm iss i on  l i n e  r i g h t - o f - w a y  w i l l  r e q u i r e  c :ear ing  

and mechan i ca l l y  p r u n i n g  roads ide  v e g e t a t i o n  s u f f i c i e n t l y  t o  m i n i n i z e  env i r on -  

menta l  impacts  and p r o v i d e  maximum s a f e t y  requ i rements .  Vege ta t ion  d i r e c t l y  

beneath t he  l i n e s  w i l l  be a l l owed  t o  grow t o  a  h e i g h t  o f . 2 0  f e e t .  From t h a t  

p o i n t  o u t  t o  25 f e e t ,  branches and 1  imbs w i l l  be t r immed a t  a  s l ope  o f  about  

1:1. Beyond 25 f e e t  and on t h e  oppos i t e  s i d e  o f  t h e  road,  o n l y  danger t r e e s  

( t r e e s  t h a t  c o u l d  h i t  t h e  l i n e  and t h a t  a r e  uns tab le  because o f  damage o r  

d isease)  w i l l  be removed. Branches on sound heal  t h y  t r e e s  w i l l  be a1 lowed 

t o  extend.above t h e  l e v e l  o f  t r ansm iss i on  l i n e  where t h e r e  i s  adequate v e r t i c a l  

c l2a rance .  

Rese rvo i r  r e q u i  rements--Reservoi  r No. 1  (a1 so known as Lake Ben Morrow) 

i s  l o n g  and narrow w i t h  a  maximurn iinpoundment capac i t y '  o f  app ' rox imate ly  

30,000 a c r e - f e e t  a t  1045 f e e t  above sea l e v e l .  The c a p a c i t y  below t h e  s p i l l -  

way gates i s  n e a r l y  27,000 ac re - f ee t .  A t  maximum impoundment e l e v a t i o n ,  t h e  

r e s e r v o i r  spans a  l e n g t h  o f  4  m i l e s  and covers  a  su r f ace  area o f  approx imate ly  

451. ac res .  The upper  boundr ies  o f  t h e  r e s e r v o i r  a re  narrow and r e l a t i v e l y  

sha l low.  A t  maximum c a p a c i t y  t h e  wa te r  dep thva r i es  f rom app rox ima te l y  20 

f e e t  i n  t h e  upper end t o  180 f e e t  a t  t h e  dam face .  

Rese rvo i r  No. 2 i s  s i m i l a r  i n  geometry t o  Rese rvo i r  No. 1, a l t hough  l onge r .  

~t a l s o  has a s i m i l a r  c a p a c i t y .  A t  maximum capaci ty. ,  s t o rage  i s  app rox ima te l y  

20,000 a c r e - f e e t  a t  860 f e e t  above sea l e v e l .  The r e s e r v o i r  covers  an area 

o f  418 ac res  a t  maximum impoundment e l e v a t i o n ,  and s t r e t c h e s  5 m i l e s  f rom t h e  

dam face t o  t h e  head o f  Dam No. 1. The wa te r  dep th  v a r i e s  f r o 3  a -Few inches 

t o  a lmost  120 f e e t  a t  t h e  Dam No. 2  face .  

S ince t h e  hydropower p r o j e c t  must,above a l l , f u l f i l l  t h e  requ i rements  o f  

n o t  d i s t u r b i n g  t h e  q u a n t i t y  and qua1 i t y  o f  P o r t l a n d ' s  d r i n k i n g  wa te r  no a c t i v i  t e s  

a r e  p lanned which w i l l  have a  s u b s t a n t i a l  env i ronmenta l  i n p a c t  on t h e  r e s e r v o i r s  

themselves. The p r o d u c t i o n  o f  h y d r o e l e c t r i c  power g e n e r a t i  on w i  11 remain a  

secondary ' c o n s i d e r a t i o n  t o  t h e  d r i n k i n g  wa te r  c r i t e r i a ,  and t h e  r e s e r v o i r s  

w i l l '  t hen  be opera ted  as c l o s e  t o  normal ( p r e - h y d r o e l e c t r i c  development)  as 

p o s s i b l e .  Even d u r i n g  t he  c o n s t r u c t i o n  phase, acco rd i ng  t o  t h e  FERC l i c e n s e  



the re  wil l  be no need f o r  temporary in terrupt ion of flows of the c i t y ' s  water 

supply system. The Portland Water Bureau plans t o  make improvements in the 

water supply intake f a c i l i t i e c  p r i o r  t o  project  const ruct ior? , that  wi l l  enable 

water t o  be channeled through another intake direct1.v i n t o  the c i t y ' s  

chlor inat ion faci1  i  ty. This wi 11 a1 low the '  dra ining-  of . the  divers ion"~oo1 'and bui ldinc 

dam around the construction s i t e  f o r  Powerhouse No. 2 .  

Excavation and Disposal of Construction Waste Requirements --Excavating 

the t a i l r a c e  belzv; F?o:sia-hmse Flo. 1 wil l  take about 1 month and require  
moving an estimated 40,000 cubic yards of mater ia l .  The work beaan i n  the 

surmer of 1379 a f t e r  Reservoir No. 1 was drawn down a t  l e a s t  5 f e e t .  

Minor amounts of excavation wil l  be necessar.y f o r  ?owerhouse Nc. 2 and 

transmission l i n e  const ruct ion.  About 4,000 cubic ,yards of soi 1 and rock 
a t  Powerhouse No. 2 wil l  be excavated and removed. 

All c lear ing mater ia ls  wil l  be sold i f  a  market e x i s t s  f o r  them. 

Non-merchantable wastes, timber, stumps, s lash  and combuitible construction 

wastes wil l  be hauled away t o  where they wi l l  be burned w i t h  Forest Service 

permission. 

Cil and o ther  l iqu id  wastes wil l  be stored i n  containers and removed 

from the project  area f o r  d isposal .  A cement truck washdown area wil l  be 

es tabl ished near each powerhouse s i t e  so as not t o  i n t e r f e r e  with the drink 

ing water in the area .  

Operation and maintenance requirements-- The proposed mode of p ro jec t  

operation i s  developed t o  meet local power needs within the cons t ra in t s  imposed 

by watershed hydro1 ogy , operation of the reservoi r s  f o r  municipal water 

supply, water q u a l i t y ,  the configuration of the reservoirs  and the ex i s t i ng  
f a c i l i t i e s ,  the operation cha rac t e r i s t i c s  of the powerhouses, and the need 

t o  preserve aquzt ic  resources. 7 

Figure 1 shows the median monthly flows throuah the kdo Bull Run 

r e se rvo i r s .  All of t h i s  water could be used t o  generate e l e c t r i c i t y  a t  one 

o r  both powerhouses. However, Port1 and ' s  exi s t i n s  and projected water 

supply needs, as shown on Figure 2 ,  wi l l  require both reservoirs  t o  be 

f u l l  a t  the beginning of each summer, withdrawing only enough water t o  meet 

municipal supply needs. Because these sumper demands must be continuous 

and are  i n su f f i c i en t  t o  operate the generators ,  the amount of water t h a t  

can be used t o  Powerhouse !lo. 2 wil l  be 1 imited. 
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Du r i nq  t he  summer t h e  r e s e r v o i r s  w i l l  be opera ted  t o  meet mun i c i pa l  

wa te r  supp ly  needs. Fo l l ow ing  t he  summer drawdown p e r i o d  when the  n a t u r a l  

f l o ~ ~ s  aqa in  exceed t h e  mun i c i pa l  demand, ' t h e  r e s e r v o i r s  can be ooera ted  

f o r  maximum power gene ra t i on .  Each fa1  1  t h e  r e s e r v o i r s  w i l l  be r e f i l l e d  t o  

w i t h i n  10 t o  20 f e e t  o f  t h e  t o p  be fo re  much power gene ra t i on  takes  p l ace .  

Th i s  procedure w i l l  p r o v i d e  f o r  maximum energ!/ by keep ing  t he  head hiqh, y e t  

m ; d n t a i ~ g  a  minimum s to rage  c a p a c i t y  t o  cap tu re  most o f  t h e  peak s to rm  runo f f .  

I n  Yarc,h, A p r i l ,  and May, depending on snow pack and moi.sture c o n d i t i o n s ,  

t h e  minimum r e s e r v o i r  l e v e l s  w i l l  be r e s t r i c t e d  t o  t h a t  which w i l l  a l l o w  t h e  

r e s e r v o i  r t o  r e f i  11 be fo re  t h e  summer mun i c i pa l  wa te r  supp ly  drawdown 

season begins (usua l  l y  o c c u r r i n n  i n  t h e  autumn months).  

C u r r e n t l y ,  a f t e r  ~ e s e r v o i r  No. 2 i s  f i l l e d  i n  t h e  f a l l ,  t h e  City ma in ta i ns  

i t  a t  t h e  e l e v a t i o n  o f  t h e  sp i l l L ray  u n t i l  t h e  s p r i n g ,  so t h a t  d ischarges  

t o  t he  B u l l  Run R i v e r  equal  r e s e r v o i r  i n f l o w  l e s s  mun i c i pa l  wa te r  s u ~ p l y  

d i v e r s i o n s  and d i v e r s i o n s  t o  PGE. The c i t y  current1.y s e l l s  wa te r  t o  PGE 

f o r  use a t  i t s  B u l l  Run h y d r o e l e c t r i c  p r o j e c t  under a  5-.year c o n t r a c t  on 

an "as a v a i l a b l e "  bas i s .  Water i s  t r a n s f e r r e d  t o  Ros.lyn Lake, as c o n d u i t  

c a p a c i t y  and f l o w s  p e r m i t  v i a  one o f  t h e  m u n i c i p a l  wa te r  supp l y  c o n d u i t s .  

When f l o w s  a re  adequate, Powerhouse No. 2  w i l l  opera te  c o n t i n u o u s l y  and 

d ischarges  t o  t h e  r i v e r  w i l l  remain e s s e n t i a l l y  unchanged.except t h a t  

r a p i d  i nc reases  i n  f l o w  f rom s to rm r u n o f f  w i l l  be tempered by o p r a t i o n s .  
' . 

Th i s  w i l l  g e n e r a l l y  app l y  f r om  l a t e ' o c t o b e r  o r  e a r l y  November th rough  

January and f rom A p r i l  t o  e a r l y  June. Day-to-day f l u c t u a t i o n s  i n  stream- 

f l o w  caused b y  p r o j e c t  o p e r a t i o n  w i l l  g e n e r a l l y  n o t  occur  d u r i n g  t h i s  p e r i o d .  

P r o j e c t  o p e r a t i o n  and wa te r  qua1 i t y - -  A computer s i m u l a t i o n  o f  t h e  w a t e r  

temperature,  d i s s o l v e d  oxygen, and b i o l o g i c a l  oxygen demand o f  t h e  B u l l  Run 

r e s e r v o i r s  and t h e  o u t f l o w s  from Rese rvo i r  No. 2  were conducted by  

CH2 M - H i l l ,  t h e  l e a d  c o n s u l t i n g  eng inee r i na  f i r m  f o r  t h e  p r o j e c t .  

The mode l ing  e x e r c i s e  i n d i c a t e d  t h a t  t h e  p r o j e c t  o p e r a t i o n  w i l l  s l i g h t l y  

i nc rease  s u r f a c e  s t r a t a  temperature i n  Rese rvo i r  No. 1  and s l  i g h t l y  decrease 

o u t f l o w  temperatures,  b u t  w i l l  o t he rw i se  have an i n s i g n i f i c a n t  e f f e c t .  

Harmer s u r f a c e  waters  c o u l d  cause inc reased  a lgae  blooms i f  n u t r i e n t  . l e v e l s  

a r e  s u f f i c i e n t ;  hov~ever,  n u t r i e n t  l e v e l s  a r e  low,  s p e c i f i c a l l y  phosphates,  

and because o f  t h i s  t he  r e s e r v o i r s  w i  11 p robab l y  n o t  suppo r t  an a c t i v e  b i o t a .  8 



Disso lved  oxygen i s  no rma l l y  h i g h  i n  t h e  e n t i r e  system w i t h  concentra- 

t i o n s  r a r e l y  f a l l i n g  below 9  mg/l a t  any t ime  o r  e levat ion. '  Major c o n t r i -  

b u t o r s  t o  t he  h i gh  d i sso l ved  oxygen l e v e l  a re  t he  coo l  i n f l o w  waters and 

r e l a t i v e l y  complete m ix i ng  r e s u l t i n g  f rom s h o r t  f l ow- th rough t ime du r i ng  

most o f  the  year .  The d i sso l ved  oxygen con ten t  should n o t  be d i s t u r b e d  by 

h y d r o e l e c t r i c  opera t ions .  Downstream water  wi  11 remain h i g h  i n  d i sso l ved  

oxysen . 
The n u t r i e n t  l e v e l s  i~ the  waters a re  very  low by enth ' rop ic  standards. 10 

Some b i o l o g i c a l  a c t i v i t y  i s  measured i n  t he  two r e s e r v o i r s ,  b u t  e x i s t i n g  

b i o t a  a r e  g e n e r a l l y  observed a t  concen t ra t ions  of l e s s  than 70 micrograms 

( d r y  we igh t )  p e r  l i t e r  i n  t h c  summer. The n i t r o g e n  c y c l e  g e n e r a l l y  

measurcs l e s s  than 80 micrograms pe r  l i t e r ;  t he  phosphorus l e v e l  1 s . l e s s  

than 4 micrograms p e r  l i t e r .  It i s  expected t h a t  these c o n s t i t u e n t s  

w i  11 n o t  change s i  gn i  f i  c a n t l y  w i t h  power opera t ions .  11 

H y d r o e l e c t r i c  f a c i l i t i e s  a r e  by na tu re  nonpo l l u t i ng .  No contaminants 

w i l l  be i n t e n t i o n a l l y  d ischarged d u r i n g  p l a n t  opera t ions .  Specia l  precau- 

t i o n s  w i l l  be taken i n  t hedes ign ,  opera t ion ,  and maintenance o f  t h e  

powerhouses t o  i n s u r e  t h a t  no chemicals w i l l  escape i n t o  t h e  r e s e r v o i r s .  

F i s h  and w i l d l i f e - -  The two p r o j e c t  r e s e r v o i r s  suppor t  popu la t i ons  o f  

ra inbow t r o u t ,  c u t t h r o a t  t r o u t  and mountain w h i t e f i s h .  C u r r e n t l y  t h e r e  a re  no 

anadromous f i s h  a t  t he  dam s i t e s .  The Oregon Department o f  F i sh  and Wild- 

l i f e  (DFW) by l e t t e r  and i t s  p e t i t i o n  t o  i n te r vene ,  t h e  Na t i ona l  Marine 

F i s h e r i e s  Serv ice,  and the  Department o f  I n t e r i o r  no ted  t h a t  the  c i t y  d i d  

n o t  p rov ide  compensation f o r  t h e  l o s s  o f  anadromous f i s h  runs when i t  

cons t ruc ted  Dam No. 1  i n  1929. DFW requested t h a t  t he  c i t y  be r e q u i r e d  t o  

p rov ide  f i s h e r i e s  impact m i  t i g a t i o n  i n  t he  form o f  ha tchery  f a c i  1  i t i e s  on 

the  Clackamas R i v e r  ( a t  an es t imated  c o s t  of 1500 ,000) .~*  The c i t y  s t a t ~ r l  

i n  response t o  t h e  reques t  t h a t  i t  i s  n o t  l i a b l e  f o r  f i s h e r y  losses  t h a t  

occur red  when t he  r e s e r v o i r s  were cons t ruc ted  because the  B u l l  Run reserve  

was e s t a b l i s h e d  f o r  t h e  s o l e  purpose o f  ~ r o v i d i n g  water  supply  r e s e r v o i r s .  

DFW and t he  c i t y  have s ince  agreed t o  a  separate proceeding o f  f i s h  

m i t i g a t i o n  whereby t he  d e t a i l s  o f  t he  proposed ha tchery  w i l l  be worked ou t  

t o  t h e  s a t i s f a c t i o n  o f  bo th  p a r t i e s .  

Dur ing  f i e l d  surveys t o  d e t e c t  th rea tened o r  endangered w i l d l i f e  



spec ies,  w h i t e - t a i l e d  deer were s i gh ted .  Since t h e  deer m igh t  have been t h e  

Columbian w h i t e - t a i l e d  deer,  an endangered spec ies,  t h e  U.S. F Ish  and Wi ld-  

l i f e  Serv ice  was consu l t ed  and then  determined t h a t  t h e  p r o j e c t  area was 

n o t  a  p r e f e r r e d  h a b i t a t  f o r  t h i s  subspecies.  The U.S. F i s h  and W i l d l i f e  

Se rv i ce  a l s o  s t a t e d  t h a t  t h e  s i g h t i n g  was p robab l y  a  m i s i d e n t i f i c a t i o n ,  

because herds .of s i m i l a r  appear ing whi t e - t a i  l e d  deer ( n o t  an endangered 

spec ies )  occur  i n  nearby mountains. The U.S. F i sh  and W i l d l i f e  Se rv i ce  

concluded t h a t  t h e  proposed p r o j e c t  would n o t  pose a  t h r e a t  t o t h e c o l u m b i a n  
13 w h i t e - t a i l e d  deer. 

A l l  o t h e r  w i l d l i f e  which occur  n a t u r a l l y  i n  t h e  reserve  do n o t  i n c l u d e  

o t h e r  .endangered spec ies o r  t he  proposed h y d r o e l e c t r i c  p r o j e c t  would n o t  

i n t e r f e r e  w i t h  any uns igh ted  endangered spec ies which c o u l d  have gone 

unnot iced.  

v e g e t a t i  on-- The City o f  P o r t l a n d  conducted f i e l d  s t u d i e s  o f  th rea tened  

and endangered vegetat ion,and found none. The c i t y ,  however, adm i t t ed  t h a t  

t he  s t u d i e s  were conducted r e l a t i v e l y  e a r l y  i n  the  s p r i n g  and i t s  scope 

was 1  i m i  ted.  Accord ing t o  t h e  Federal  Energy Regulatory  Commission (FERC). 

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

f u r t h e r  s tudy  would be d e s i r a b l e  p r i o r  t o  t h e  beg inn ing  o f  c o n s t r u c t i o n  

t o  guard a g a i n s t  any adverse impact  on any endangered p l a n t  spec ies.  14 

A r t i c l e  40 o f  t h e  FERC l i c e n s e  r e q u i r e s  t h i s  survey, and t h e  r e s u l t s  t o  

be forwarded t o  FERC f o r  f i n a l  approva l .  

Domestic water  supply- -  I n  a  p e t i t i o n  t o  i n t e r vene ,  t h e  Nor thwest  

Environmental  Defense Center (NEDc) expressed concern. t h a t  t h e  p r o j e c t  

would adve rse l y  a f f e c t  t h e  qual  i t y  o f  t h e  mun i c i pa l  water supply .  The 

c i t y  has consu l t ed  w i t h  NEDC and, as a  r e s u l t  o f  t h e  c o n s u l t a t i o n ,  has 

m o d i f i e d  t h e  p r o j e c t  t o  i n c l u d e  a  m u l t i p l e - l e v e l  i n t a k e  tower  a t  Dam No. 1. 15 

NEOC a l s o  requested t h a t  t h e  C i t v  l i m i t  t he  drawdown o f  t h e  

r e s e r v o i r s  t o  two f e e t  below t h e  s p i l l w a y  c r e s t  except  when necessary t o  

ensure s u f f i c i e n t  qua l  i ty  and q u a n t i t y  o f  P o r t l a n d ' s  wa te r  supply.  The f i n a l  

agreement between t h e  c i t y  and NEDC was reached and t h e  p r o v i s i o n s  were 

i n c l u d e d  i n  t h e  FERC l i c e n s e .  T h i s  agreement i s  found i n  A r t i c l e  12 o f  t h e  

l i c e n s e  and i t  1  i m i t s  p ro . jec t  ope ra t i on  t o  ensure t h a t  t he  wa te r  su r f ace  

e l e v a t i o n s  o f  t h e  r e s e r v o i r s  w i l l  be ma in ta ined  g e n e r a l l y  a t  h i s t o r i c  l e v e l s .  

F i n a l l y ,  t he  Fores t  Serv ice  recommended numerous r e v i s i o n s  which concerned 



themselves w i t h  i n s u r i n a  t h a t  d u r i n g  cons t ruc t i on ,  opera t ion ,  and main- 

tenance o f  the  p r o j e c t  power f a c i l i t i e s  the  water  q u a l i t y  would n o t  be 

degraded and t h e  ' a u t h o r i t y  and r e s p o n s i b i l i t y  o f  t h e  B u l l  Run watershed 

would be handled by t h e  Secretary  o f  ~ ~ r i c u l t u r e  under P u b l i c  Law 95-200. 

I n  p repa r i ng  t h e  FERC l i c e n s e  most of these p r o v i s i o n s  were i nc l uded  

i n  A r t i c l e s  12 and 36 which a re  addressed t o  t he  two issues. 

F l u c t u a t i n g  r i v e r  l e v e l s - -  The Department o f  I n t e r i o r  and U.S.  Fores t  

Serv ice  were a l s o  concerned w i t h  t h e  f l u c t u a t i n g  r i v e r  l e v e l s  due t o  power 

p l a n t  s t a r t - u p  t h a t  cou ld  pose a  s a f e t y  hazard t o  r e c r e a t i o n  on t h e  B u l l  

Run R i v e r  below t h e  p r o j e c t .  F l uc tua t i ons  i n  f l ows  f rom 4 CFS t o  1200 CFS 

below Dam No. 2 would occur  d u r i n g  t h e  months o f  February, March, May 

and October. Al though 3.3 m i l e s  o f  the  B u l l  Run R i v e r  immediate ly  below 

the  p r o j e c t  a re  p a r t  o f  t he  B u l l  Run Reserve and c losed  t o  p u b l i c  access, 

t h e r e  a r e  no p u b l i c  r e s t r i c t i o n s  on t he  remain ing t h r e e  m i l e s  o f  t he  r i v e r  

which l i e  ou t s i de  t he  reserve.  The Fores t  Serv ice  proposed a  two- foo t -per -  

hour  l i m i t  on r i v e r  l e v e l  f l u c t u a t i o n s .  The C i t y  has agre-ed t o  t h e . ~ o r e s t  

Serv ice  request .  Along w i t h  t h i s  requi rement  t he  c i t y  has a l s o  agreed t o  ' 

p o s t  s i gns  a long  t h e  r i v e r  t h a t  warn o f  the. p o s s i b l e  r a p i d  change i n  r i v e r  

l e v e l s  t o  p r o t e c t  t he  p u b l i c  sa fe t y .  

A i r  Qua1 i ty-- The impact o f  the  proposed p r o j e c t  on a i r  q u a l i t y  f rom 

ope ra t i on  and maintenance i s  n e g l i g i b l e ,  t he  o n l y  f u e l  bu rn ing  sources w i l l .  

be maintenance v e h i c l e s  t r a v e l i n g  t o  and f rom t h e  s i t e s .  A l l  o t he r  equip-  

ment w i l l  be e l e c t r i c a l  o r  hyd rau l i c .  S ta te  a i r  q u a l i t y  standards w i l l  

n o t  be v i o l a t e d .  . 
Noise abatement-- .. - . ----.- The proposed p r o j e c t  w i  11 rep lace  the  p resen t  no ise,  

caused by the  s p i l l w a y ,  and needle val.ves w i t h  the  lower  hum o f  the  generators  

and t he  t rans fo rmers  and t h e  f l o w i n g  wate r  sounds f rom t h e  t a i l r a c e s .  The 

t a i l r a c e  no i se  w i l l  be s i m i l a r  to ,but  much lower  than, that  produced by t he  

e x i s t i n g  sp i l lway ;  t u r b i n e  and genera to r  no ises  w i l l  be i n s i d e  b u i l d i n g s .  . 

The o v e r a l l  no i se  l e v e l s  should be lower  than t he  no ise  which i s  produced 

now a t  t h e  s i t e .  



6.2 Ecology of t h e  B u l l  Run Watershed 

The B u l l  Run watershed i s  cons idered t o  be an abundant s i t e  f o r  a l l  types 

of f l o r a  and fauna found i n  r a i n  f o res t s  o f  t he  P a c i f i c  ?4or$hwest. Because 

of t he  c l osu re  t o  pub1 i c  e n t r y ,  aqua t i c  and t e r r e s t r i a l  organisms u s u a l l y  

cons idered r e c r e a t i o n a l  l y  o r  commerci a1 l y  impor tan t  o r  va luab le  have o n l y  

eco log i ca l  importance i n  t h e  B u l l  Run watershed. The p l a n t s  and animals 

resources i n  t h e  reserve  a r e  considered impor tan t  i n  human terms because they  

comprise an unexp lo i ted ,  s teady-s ta te  system p o t e n t i a l l y  va luab le  f o r  s tudy.  

I. Aquat ic  B i -o ta  

A. Lower B u l l  Run River-because f i s h  passage i s  comple te ly  b locked 

by t h e  d i v e r s i o n  dam, anadromous f i s h  a re  r e s t r i c t e d  t o  , the lower  6  m i l e s  

o f  t h e  B u l l  Run R i ve r .  Stream sur leys  conducted by t h e  U.S. Fores t  Serv ice  i n  

t he  B u l l  Run R i ve r  below Dam No. 2  i n d i c a t e  t he  presence o f  rainbow t r o u t  

(probably  s tee lhead) ,  c o t t i d s ,  dace, carp,  and lamprey. Frogs were a l s o  

repor ted .  A seasonal inc rease  i n  ichthyofauna may occur  i n  t h e  lower  B u l l  

Run R i v e r  du r i ng  per iods  o f  h i gh  f l ow .  A  few stee lhead t r o u t  and chinook 

salmon have been repo r ted  t o  n e g o t i a t e  t h e  reach between Dam No. 2  and t he  

L i t t l e  Sandy confluence. It i s  ques t ionab le  whether success fu l  spawning 

takes p lace  i n  t h i s  reach because o f  t he  l a c k  o f  abundant s u i t a b l e  spawning 

g rave ls .  It i s  g e n e r a l l y  thought  t h a t  anadromous f i s h  above t h e  L i t t l e  Sandy 

conf luence a r e  s t r a y s  from the  Sandy and t h e  L i t t l e  Sandy r i v e r s .  

B. Rese rv0 i . r~  - i n f o r m a t i o n  on aqua t i c  resources i n  t h e  two main 

r e s e r v o i r s  has been d i f f i c u l t  t o  obta in .hecause o f  t h e  t resspass ing  r e s t r i c -  

t i o n s  p laced on t he  watershed. I t  i s  known t h a t  bo th  r e s e r v o i r s  have low 

b i o l o g i c a l  p r o d u c t i v i t y .  G i l  l n e t  sampling conducted i n  the  two r e s e r v o i r s  

from 1957 t o  1973 y i e l d e d  c u t t h r o a t  t r o u t  averaging 10 t o  11 inches i n  l e n g t h  

and 7 t o  9  ounces i n  weight .  Both sexes were about e q u a l l y  represented.  

I n  a d d i t i o n ,  one female w h i t e f i s h  measuring over 15 inches and weighing over 

28 ounces was taken i n  r e s e r v o i r  No. 2 i n d i c a t i n g  a  smal l  popu la t i on  o f  t h i s  

species i n  t he  system. I t  i s  assumed t h a t  w h i t e f i s h  a r e  a l s o  i n h a b i t i n g  

r e s e r v o i r  No. 1. Rainbow t r o u t  were found i n  t he  t a i l r a c e  o f  Dam No. 1 .  

I t  i s  poss ib l e  t h a t  t h i s  species p r e f e r s  t h e  more r i v e r i n e  environment o f .  

t he  t a i l r a c e  area and i s  n o t  g e n e r a l l y  d i s t r i b u t e d  throughout  t he  lake .  

I t  i s  a l s o  poss ib le ,  b u t  as y e t  unconf i rmed, that  ra inbow t r o u t  a r e  i n  

Reservo i r  No. 1  . 



C. Watershed a'bove. t h e  p r o j e c t  area - B u l l  Run Lake i s  though t  t o  have 

been ba r ren  o f  f i s h  u n t i l  w h i t e f i s h  and c u t t h r o a t  t r o u t  were i n t r oduced .  

A l though  c u t t h r o a t  t r o u t  p e r s i s t  i n  t h e  l ake ,  i t  i s  n o t  known i f  w h i t e f i s h  

a r e  s t i l l  p resen t .  Eas te rn  brook t r o u t  were i n t r oduced  i n t o  t h e  n c r t h  f o r k  

o f  t h e  B u l l  Run R i v e r ,  p o s s i b l y  i n  t h e  1920 's  o r  3 0 1 s ,  and p e r s i s t  i~ t h a t  

p o r t i o n  o f  t h e  watershed. Dace, f r o g s  and c o t t i d s ,  and c r a y f i s h  a r e  a l s o  known 

to .  i n h a b i t  t h e  upper reaches o f  t h e  lake's and streams i n  t h e  watershed. 

11. Wi ld1 i f e  

A. B i r d s  - a v i a r y  s i t i n g s  have been perfo'rmed i n  t h e  Bul; 2 ~ n  ??serve 

and t h e y  have i n d i c a t e d  t h e  predominant spec ies b u t  t hey  a re  i n c o n c l u s i v e  on 

t h e  p o p u l a t i o n  d e n s i t y  o f  these  av i on  communit ies.  r' 

A r e c e n t  s tudy  had i n d i c a t e d  t h a t  b i r d  p o p u l a t i o n s  and communit ies on 

t h e  e a s t  s.lope of  t h e  Coast Range . (about  100 m i l e s  southwest. n f  t . h ~  81.111 Pun 

Watershed) fo1.1nd t h a t  b i r d  d e n s i t y  i n  c o n i f e r o u s  f o r e s t  i s  r ledrqly 3 . 5  t imes 

h i g h e r  than  i n  range land  b i r d  d e n s i t y  and t h a t  t h e  h i g h e s t  d e n s i t y  occurs  d u r i n g  

t h e  l a t e  s p r i n g  due t o  t h e  i n f l u x  o f  m i g r a t o r y  b i r d s .  Dens i t y  d u r i n g  t h e  

b reed ing  season ( e a r l y  summer) i s  s l  i q h t l y  lower  and con t i nues  t o  d e c l i n e  t o  

a  f a i r l y  s t a b l e  w i n t e r  d e n s i t y .  16 

From t h e  s t u d i e s  t h a t  have been conducted t h e r e  appear t o  be no b i r d s  

c l a s s i f i e d  as "endangered" i n  t h e  3 u l l  Run Watershed. B i r d s  p r e s e n t l y  c l a s s i -  

f i e d  as " t h rea tened "  by t h e  Oregon Department o f  F i s h  and N i l d l i f e  i n c l u d e  t h e  

No r the rn  Spo t ted  O w l  and t h e  r l o r t he rn  Rald Faglr?. The :.lorther3n Ba ld  Esalc  

use o l d  snag t r e e s  f o r  b u i l d i n g  nes t s  and No r the rn  S p o t . t ~ d  f lw l  use c a v i t i e s  i n  

o l d  t r e e s  f o r  t h e i r  n e s t  s i t e s .  

B i r d s  c l a s s i f i e d  as  " s t a t u s  .undetermined" ur. "un iuue"  have a wide a r r a y  

o f  h a b i t a t  r cqu i r cmcn ts .  The Ilal-1 equ i l l  Duck, Sharp-shinned Hawk, Goshawk, 

t h e  Grea t  Grey Owl, P i l e a t e d  Cloodpecker and t h e  Osprey have a l l  been s i g h t e d  

and a l l  assumed t o  be r e s i d e n t s  o f  t h e  B u l l  Run Reserve. 

B. H e r p e t i l e s  - i n f o r m a t i o n  on h e r p e t i l e s  i n  t h e  B u l l  Run Watershed i s  

ex t reme ly  1  i o i  t e d .  There i s  a p p a r e n t l y  no i n f o r m a t i o n  on h e r p e t i  l e  d e n s i t y  

o r  community s t r u c t u r e  i n  t h e  r ese rve .  
" 

The h e r p e t i l e s  expected t o  occur ,  o r  those which have been s i g h t e d  

i n c l u d e  t h e  \hiestern Spo t ted  Frog, t h e  Ta i  l e d  Frog, t h e  Oregon Slender  

Salamander, t h e  Larch Mounta in  Salamander, and Cope's Salamander. The f i r s t  

t h r e e  o f  these h e r p e t i l e s  a r e  cons idered  " th rea tened"  w h i l e  t h e  l a s t  two a r e  

" s t a t u s  undetermined."  



C .  ~amma1s'~- several studies of mammals in the 8ull R u n  Reserve provide 

information on the small as well as the large animals. A few mammals in the 

watershed were limited t o  specific fores t  community types. For example, 

Mountain Pocket Gophers were captured only in dry rneaciovrs, Pikas ! w e  

captured in communities, Shrew Moles were captured only in rnoist s i t e s  a t  low 

elevations and the Red Tree Mole were cap.%uredonly i ,n  s e t  meadows. 

However, most mammals in the Bull Run Reserve can be classed as general is ts  

they are not limited to  specif ic  habitat  types. For ex~mple,  Black-tailed 

Deer and the Deer :/louse were abundant in recentiy logged a r 2 a s  b u t  were also 

present in the old'growth fores ts .  Most, i f  not a l l  of these species are  n o t  

endangered or threatened by the proposed hydroelectric works. 

Mammals classif ied as "threatened ," "status  undetermined" or "unique, " 
which were sighted include, the Wolverine, the Red Fox, the Fisher, the 

Mo'untai n Lion, the Western Grey Squirrel , and the )lountain Beaver. 

111. Vegetation 

The proposed powerhouse and transmission l ines  are  located within the 

genera1,vegetative zone k n o w n  as the Western Hemlock zone. Broad vegetative 

categories in t h i s  zone i s  l i s t ed  below: 

1 .  Closed canopy fores t  

2 .  Wetlands (marshes, seepts , meadows, bogs) 

3 .  Naturally nonvegetative areas ( t a lus  slopes,  bare rock, flood 
.I, 

plains) 

4 .  Disturbed areas (burns, c lear-cut ,  cgt 1 ines ,  roads) 

Numerous major plant species l ike ly  t o  occur within these broad 

categories according t o  one study. There could be as many as four hundred 

a n d  eighty d i s t i n c t  vascular plants in the B u l l  R u n  Reserve. 
18 

Of the 430 species,  thirty-one " rare ,"  "threatened" or "endangered" 

plants species might occur along the proposed transmission route or near the 

power house sites: .  .'. Since the transmission l  ine corridor wi 11 probably 

disturb more vegetation than the r e s t  of the construction that  i s  to  take 

place four mutes  were conceived. The route that  was selected off2red the 

advantage of disturbin! the least  amount of the natural vegetation. 

- I 



I .  Summary 

The ecology on the Bull R u n  klatershed i s  extremely cornpiex, varied, and 

diversif ied.  Combined with the fac t  that only limited studies nave b2en 

conducted in the area (mostly because of the restr ic ted entry r equ i ren~n t s  

of the reserve) i t  i s  d i f f i c u l t  to  ascertain the true impacts the hydro- 

e l ec t r i c  development will have on the aquatic biota ,  birds,  he rpe t i l e s , .  

mamrnals and vegetation. Caution i s  being taken' by the c i t y  that  the project 

will have a minimal impact on t.he natural f lora  and fauna of the area.  

6 . 3  . .  Iiotr i t; ___-_ ''./dro?'l e c t r i  c i  t y  Gen&k2ted? .- 

There +..e several d i f fe rent  types of turbines usad in hydroelectric sene- 

ra t ing  sys t:_1!75. Each d i f fe rent  type has a resirne of operatioh, i . e .  , a rang2 of 

head, or  drop, wi thin which i t  can be designed w i t h  h i g h  efficiency. Each 

spec i f ic  turbine design within a type has a range of flow and head (sometines 

broad, sonet i w s  narrow) fo r  which i t s  operation i s  most e f f i c i en t .  A 

properly se1;:cted turbine will  be of tha t  type which i s  expected t o  of fer  

the lowest l . ife-cycle cost per kwh. This generally means a turbine tha t  has 

high efficiency over th.e range of head and flow expected a t  the selected s i t e .  

Aqong those fami 1 i a r  with hydroelectric power generation the ,  word 

"turbine" i s  used t o  denote a rotat ing runner which receives energy from 

the flowing water together with an en t i  re arrangement including the runner, 

sha f t ,  i n l e t ,  o u t l e t ,  and generator mounting 'location. T h 2  type of runner 

used is  the most s igni f icant  factor  i n  the selection of a hydroelectric 

turbine.  With the materials and construction techniques presently avail able ,  

the propel l e r  turbine has become the best machine for  most low head app1.i-ca- 

t ions  f o r  small-scale generation. The key charac ter i s t ic  of the propeller 

turbine i s  i t s  use o f  an axial  flow reaction runner. More simply, i t  

resembles a sh ip ' s  propeller inside a pige. 

A disadvantage of the propeller turbine i s  t ha t  whatever i t s  s i ze ,  i t  

'has a narrou operating range of flow ra t e  and head within which i t  will b2 

highly e f f i c i e n t .  Since many s i t e s  experience head and flow variat ions,  two 

or  more small uni ts  m u s t  be emplaced so tha t  a cer tain combination of uni ts  

can be opsrated near optimum flow fo r  available head, for  any to ta l  flow 

within a broad range. 



Another solution t o  the problem involves us2 of a s inqle  Kaplzn turbin?. 

A'  Kaplan turbine i s  a propeller turbine ltli i!: va.i-ia31s pitch blades. !-!hen 

t h 2  pitch i s  varied cor rec t ly ,  the ar: iu ; -bi :??  32s h i s h  efficiency Over 

a much 'broader operating rzncje than a fixed pitch ~ r 3 ; j e l  i e r  turbine. Kaplan 

turbine inst,al la t ions are avai ]able with z z t o z a t i r ,  go!ierning devices which 

continuously adjust  blade pitch and q ~ n e r a t o r  f i e l d  current to  ex t rac t  

maximum po1;ler from changing water s u p p l  i e s  bihi 1 2  naintaining constant A C  

synchranous speed. 
T 

. . .  
,here are several turbine i.t;ses b l i t h ; i i  x; : .~ ;.+c?ric prop2ller turbine 

category. These include vert ical  sha f t ,  r i g ,  tzb?, 2nd  b u l b  type turbines. 

All u t i l i z e  a fixed pitch or Kaplan propeiler runner and .they are a l l  

hydraulically similar.  Their diff2renczs involve mounting a t t i t ude ,  how and 

where the generator i s  attached, and the configuration of water i n l e t  and 

ou t l e t  passages. These differences a f fec t  ins ta l lz t ion  cost ,  power house 

s ize  and c0n.f i guraiion, maintena'nce oaccessi bi 1 i  ty and to  some extent the 

efficiency o f  the overall ins ta l la t ion .  

Two other generic turbine types are  worthy of mention for  low head 

applications.  These are  the Francis turbine and the Ossberqer turbine. 
Both can be designed f o r  mdera te ly  low to  intermediate head applications.  

The Francis turbine i s  an old and widely-used design fo r  hydroelectric gene- 

ra t ion .  I t  i s  a cent r ipe ta l  turbine u t i l i z ing  a radial or mixed radial-axial  

flow runner. I n  principle and configuration i t  i s  1 ike the centrifugal pump 
operating in reverse. I t  has a s l igh t ly  lower maximum efficiency than pro- 

pe i l e r  turbines and has a range of e f f i c i e n t  operation somewhere between tha t  

of Kaplan turbines and the fixed pitch propeller turbines. 

The Ossberger turbine has a cross flow runner and functions as an 

.impulse machine, i . e . ,  a l l  the pressure head i s  converted to  velocity head 

via nozzles before the water s t r ikes  the runner. Maximum efficiency i s  not 

high b u t  moderate eff ic iency i s  maintained over a very broad range of flow 

rates .  .The minimum head an Ossberg2r turbine can be designed for  i s  about 

20 f ee t .  Ossberger turbines nay be somewhat less  cost ly  than higher e f f i -  

ciency Kaplan turbines f o r  cer ta in  applications.  , 



Hydroelectric Generation a t  Bull R u n  

The two dams on the Bull Run a r e  d i f f e r e n t  in construction and use .  

Moreover, t h e i r  flow r a t e s  must be managed d i f f e r en t l y  to  s a t i s f y  water qua l i t y ,  

downstream flow l imi ta t ions  and water conservation c r i t e r i a .  This has rsquired 

di f ferences  in the  equipment specif ied f o r  each dam s i t e .  

A t  Dam No. 2 the un i t  must operate with t i g h t  l imi ta t ions  on dischzrge 

flow and r a t e  of chanqe r a t e .  Extreme flow f luc tua t ions  cannot be t o l e r -  

ated in the downstream riverbed.  The un i t  a t  Dam >lo. 7 ,  by comparison, ~ 3 1 7  be 

operated as  a da i l y  peakina un i t  with l e s s  r e s t r i c t i v e  l i g i t s t i o n s  on S?I:..-? 

t e rn  flow r a t e s .  Other d i f ferences  a r e  t h a t  Dam No. 1 has a significant::; 

higher ava i l ab le  head and somewhat smaller streamflow than Dan !.lo. 2 .  A 

r a t he r  complicated analys is  has been done t o  develup ru le  curves* f o r  the 

codrdi natedoperat  i  on of the two rese rvo i r s .  

Operating according t o  thc  ru l c  curvc, t h e  ava i lab le  head from Reservoir 

No. 1 wil l  vary between 114 and 179 f e e t .  A 2 4  megawatt krancis turbine  ra ted  

f o r  160 f e e t  of head was speci f ied  by Ch2M-Hill. A Francis turbine  i s  t o  be 

used a t  Dam No. 1 because i t  i s  the only turbine  type which can be econoni- 

c a l l y  designed f o r  high e f f i c iency  over the e n t i r e  range from 114 f e e t  t o  

179 f e e t .  The speci f ied  turbine  i s  t o  'be a 34,000 horsepower machine. The 

capacity se lected i s  consis tent  with c r i t e r i a  f o r  Reservoir No. 1 which 

limi t draw-down to 5 f e e t  maximum in any 24-hour period. 

The power house f o r  Dam No. 1 wil l  be located a t  the base of the dam on 

the  north s ide  of the  stream channel near the  polnt where penstocks emerge 

from the  dam. The f i r s t  photograph shows construction of the power house. 

One of the penstocks i s  v i s i b l e  a t  the  extreme l e f t  of the p ic tu re .  The 

three  ou t l e t s  v i s i b l e  a t  the  base of the dam on the  opposite s ide  a r e  needle 

valves which a r e  cur ren t ly  used t o  s p i l l  through water f o r  the Portland 

Water Bureau as  i t  i s  required.  

* 
Reservoir " ru l e  cgrves" a r e  guides t o  the naiiaqecent of reservoir  level 

r;nrougnout cne annuai cycle .  iiu-1 e cur.\/es. a r e  uevelupeu Lo U!J t i l !~  l ~e cijljrui r ~ d i r d  
operation oS dams. on a stream 'or enerly nro'gc'ion an? -:??I:<?,- a v a i  7a.'-i? i cy  
while i:ie?tin? v3rious other requirements such as flood con t ro l ,  water aga l i t y  . 
preservat ion,  maintenance o f  safe  reserve f o r  l o w  water years ,  f i s h e r i e s  
enhancement, i r r i g a t i o n  user r i g h t s ,  e t c .  



The third photo shows the i ~ t a k e  towers a t  Dam No. 2 as seen from the top 

o f t h e  dam. The power house will be located on the north side of the s t i l l i n g  

basin which .is shown in the fourth photo. The s t i l l i n g  basin will be tailwater 

to the turbine. The 15-foot diameter north tower tunnel will be the turbine 

penstock. The tunnel was sized for  th is  application when Dam No. 2 was built, .  

The capped off end of the tunnel penstock i s  v is ib le  in the fourth and f i f t h  

photos. 

A 12 megawatt Kapl an turbine has been specif iea for  Dam No. 2 .  . klhen 

the turbine i s  o f f ,  water can s t i l l  enter the s t i l l i n g  basin frcg the north 

tower tunnel, as i t  does today, through the two 42" Howell Bunvet valves shown 

with water outflowing in the fourth p h o t o .  During turbine operation water 

entering the basin from the t a i l r ace  will exceed the municipal v~ater headworks 

intake requirements. The excess will be spi l led over the diversion dam. 

Powerhouse No. 2 will not be operating during summer because streamflow i s  

too low t o  permit draining w a t e ~  from Reservoir ?lo. 2 in excess of municipal 

water requirements. Municipal requirements are  expected to  average less  than 

390 cubic fee t  per second during the sunmer throughout the 1980s. This i s  so 

much less  than the turbine 's  design flow (1500 cubic f ee t  per second) that  

the unit cannot be operated with a  s ignif icant  power o u t p u t .  

A supplier for turbine and generator has been $elected. Turbines and 

generators for  b o t h  dam s i t e s  are  being supplied by Fuji Electric Co. of 

Kawasaki, Japan. Fuji was able t o  bid very competitively because they were 

already building very similar units for  other customers. 

6.5 Costs of Desiqn and Construction: Costs per Kilowatt 

The costs of design and construction are  estimated based upon the pro jec t ' s  

schedule. Deviation from that  schedule will a f fec t  costs primarily as a  

resu l t  of inf la t ion .  The estimated project costs a re  broken down on the next 

page. This i s  the cost estimate developed by CH2M-Hill in i t s  f eas ib i l i t y  

report and presented unchanged in the FE4C application. The costs of permitting 

are wholly included within the "Total Indirect Costs" entry.  

The bottom l ine  figure i s  $28,160,990 in 1982 dol lars  for  36 megawatts of 

capacity from the two dams. This yields a  figure of 9782.22 per installed 

kilowatt, an impressive figure compared t o  the capital  costs of the baseload 

thermal plants under construction today, The seasonal character of the ava i l -  

abil i t y  of power from the s i t e  i s  quite unlike that  of a thermal plant ,  however, 

so simple capital  cost comparisons are less  s igni f icant .  



ESTIYAVED CAP1TP.L COSTS 

FOR BULL R U N  SITES 

Powerhouse No- I Powerhouse No. 2 

I iydraulic Production 

Land and Land R i s h t s  
S t r u c t u r e s  and Improvements 
Reserqoirs ,  D a m s ,  and Waterways 
Waterwheels, Turbines,  and 

Generators 
Accessory E l e c t r i c a l  Equipment 
Miscellaneous Power P l a n t  

ECpipTiIent 
Roads, Railroads,  and Bridges 

~ r a n s n i s s i o n  P l a n t  

Land and Land Flights 
S t r u c t u r e s  and Improvements 
S t a t i o n  Equipaent 
Poles  and F ix tu res  
Overhead Cor,ductors and Devices 

4 

General Plant 

Construction Cost 

Const ruct ion Cost (1974 Dollars)  
(Powerhouse Nos. 1 and 2 ,  p l u s  

' ~ r a n s m i s s i o n  Line) 

Teal I n d i r e c t  Costs ( i - e , ;  I n f l a t i o n ,  
Engineering, C I S ,  Adnin i s t ra t ive  , Legal, 
Financing, I n t e r e s t  During Constriction, 
a-r~d Contingencies) 

T o t a l  P r o j e c t  Cost E s t i i a t e  



6 .6  Annual O p e r a t i n g  Costs . . 

The consu l  t i n g  e n g i n e e r s  have separa ted  annual  c o s t s  i n t o  tyro c a t e j o r i e s :  

" O p e r a t i o n  and main tenance"  a c t u a l l y  i n c l u d e s  o p e r a t i o n ,  ma in t~?nzncz ,  a d m i n i s -  

t r a t i v e ,  and g e n e r a l  c o s t  o f  t h e  p r o j e c t .  "Renewals 2nd reg lacements , "  

i n c l u d e s  t h e  c o s t  o f  r e p l a c i n g  worn o u t  o r  o b s o l e t e  equ ipn ien i .  Eenevral 

and rep lacement  expenses occur  one o r  more t i m e s  d u r i n g  t h e  p r o j e c t  i i f e  

b u t  do n o t  n e c e s s a r i l y  o c c u r  e v e r y  y e a r .  

.- ", c ; r CH2M-Hil l  e s t i m a t e d  annual  o p e r a t i n g  c o s t s  as fo l lobrs  f ~ ? -  :.c:?'T, , - - -  ' 2  : . ,  " . , -  ' 

f e a s i b i l i t y  s t u d y ,  based on a  7 %  i n f l a t i o n  f a c t o r .  

A c t u a l  oper-d t-itir'~ and main tenance 

C i t y  a d m i n i s t r a t i o n  

H a t e r  qua1 i t y  t e s t s  

S p e c i a l  c o n s u l t i n g  

O p e r a t i o n  and Nain tenance,  s u b t o t a l  : 

Renewals and Replacements,  s u b t o t a l :  

T o t a l  Annual Costs 
( e x c l u d i n g  d e b t  s e r v i c e )  

6.7 Costs ,  B e n e f i t s  and F i n a n c i n g  

The monetary  b e n e f i t  o f  any e l e c t r i c a l  y e n e r a t i o n  r e s o u r c e  i s  n o t  t r i v i a l  

t o  compute. An a p p r o p r i a t e  method f o r  v a l u i n g  b e n e f i t  i s  i n  t e r n s  o f  

rep lacement  c o s t .  ' Replacement. c o s t  would  be t h e  c o s t  t o  t h e  u s e r  o f  p r o v i d i n g  

t h e  same energy  and c a p a c i t y  a t  t h e  same l e v e l  o f  r e 1  i a b i  1 i t y  a c c o r d i n g  t o  

t h e  same seasonal  and d a i l y  schedu le  f r o m  t h e  n e x t  b e s t  a l t e r n a t i v e  sources .  

For  t h e  purpose of  t h i s  a n a l y s i s ,  i n  1982, f i r m  e n e r o y ' f r o m  c o a l  p l a n t s  

i s  c o n s i d e r e d  t o  be t h e  n e x t  b e s t  f i r m  energy  a l t e r n a t i v e .  used i n  t h i s  manner, 

" f i r m "  means energy wh ich  can be guaran teed  o v e r  a  s p e c i f i e d  t i m e  i n t e r v a l  

r e g a r d l e s s  o f  weather  o r  compet ing demands. The v a l u e  o f  f i r m  c o a l  energy  

i n  t h a t  y e a r  i s  e s t i m a t e d  by  PGE.to be 23 m i l l s  p e r  kwh. Secondary energy i n  

1982 wi  11 be w o r t h  a t  . l e a s t  15 m i l  1  s  p e r  kwh. Sec0ndar.y energy  i s  t h e  s u r ~ l u s  

o f  energy f rom r e g i o n a l  g e n e r a t i o n  r e s o u r c e s  above t h a t  r e q u i r e d  t o  meet f i r m  

ener,gy \r commit tments.  It i s  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  excess o f  r e g i o n a l  

hydro  energy o v e r  what would be a v a i l a b l e  i n  a ' l o w  w a t e r  y e a r .  



When secondary energy i s  a v a i l a b l e ,  coal p l a n t s  w i l l  not  be ope ra t ed .  B P A  i s  

expected t o  s e l l  c a p a c i t y  i n  1982 a t  $24.00 per year  per  k i l o w a t t .  Capacity 

i s  t h e  maximum r a t e  a t  which energy can . ( p h y s i c a l l y  o r  c o n t r a c t u r a l  l y )  be 

d e l i v e r e d  during a  b r i e f  temporary period of high demand. Large s c a l e  power 

u s e r s  pay f o r  t he  - r i q h t  t o  consume power a t  a  c e r t a i n  s h o r t  term r a t e  i n  

a d d i t i o n  t o  paying t h e  ki lowatt-hour  energy charge.  I t  appears  now t h a t  P.G.E. 

w i l l  have t o  pay even more than $24.OC because SPA gower i s  not  expected t o  

be a v a i l a b l e  t o .  p r i v a t e  u t i l i t i e s .  

In valuing h e n e f i t s  f o r  t h e  FERC App l i ca t ion ,  C H  M-Hill cornpar~d the  2 
schedule f o r  secondary power a v a i l a b i l i t y  i n  an average water yea r  t o  t he  

schedule of energy product ion from the  Bull Run pro, ject  in  an average water 

year . .  The r e s u l t s  a r e  broken down a s  fo l lows  f o r  1982: 

The f i rm  energy "Lat-~-o_u_l$ -,-. b , ~  .-.- re;?l-aced i s .  95 ,9G3 ,OC)r) k w h .  - .  A t  - t he  
0,025 ni l l /kwli  rnarginal c o s t  of coal g e n e r a t i o n ,  t h i s  i s  corth'-"" '  
$2,380,000. Second2ry energy replaced i s  25,000,000 k w h .  A t  
0.015 rnill/kwh t h i s  i s  worth $375,000. Bull Run  i s  not capable of 
d e l i v e r i n g  i t s  f u l l  36,000 kw capac i ty  yea r  round. However, i t  can 
d e l i v e r  c o n s t a n t l y  a t  36,000 kw during t h e  season when reg ional  
demand i s . h i g h e s t .  Therefore i t  can r e p l a c e  36,900 kw of capac i ty  
f o r  a l l  p r a c t i c a l  purposes of P G E .  A t  $24 o r  more per year  per  kw, 
t h i s  i s  worth a t  l e a s t  $864,000. Total monetary b e n e f i t  f o r  t h e  yea r  
t h e r e f o r e  equal s  a t  l e a s t  $3,619,000. 

A s i m i l a r  a n a l y s i s  has been done f o r  each year  from 1982 t o  2016. The r e s u l t s  

a r e  shown in  t h e  Table and compared t o  t o t a l  annual c o s t s  inc luding  deb t  

s e r v i c e  a t  an annual r a t e  of 6%. A p o s i t i v e  n e t  cash flow obtained f o r  e3c3 

y e a r  i s  shown. 

I t  i s  not  known what t he  ac tua l  c o s t s  w i l l  be or  what annual i n f l a t i o n  

r a t e  w i l l  be. However, t h e  economic a n a l y s i s  has proven s u f f i c i e n t l y  con- 

v inc ing  f o r  t h e  City of Port land t o  s i g n  a '  s a l e s  c o n t r a c t  with t h e  Port land 

General E l e c t r i c  Co. I t  i s  t h e  s tudy  team's  i np res s ion  (from in t e rv i ews)  

t h a t  t h e  City i s  extremely pleased with t h e  c o n t r a c t  terms.  



(1 )  
Dcbt Serv i ce  

$28,160,000 
6a-35 yfars 

FII4L'~CIhL At4ALYSIS CASH FUjW3 

(2)  
OllAR* 

High Estimate 
5% int:crcst/year 

$ 648,000 
600,400 
714,400 
750,100 
787,600 
027,000 
068,400 
911,000 
957,400 

1,005,300 
1 ,055,500 
.l, 100,300 
i , lG3,700 
1 ,221,900 
1 ,203,000 
1 ,347,100 
1 ,414,500 
1,,185,200 
1 ,559,500 
1,637,500 
1 ,713,300 
1 ,005,300 
1 ,095,600 
1 ,990,300 
2,089,900 
2,134,400 
2,304,100 
2,419,300 
2,5.I0,200 
2,667,300 
2 ,  GOO,  600 
?,9.10,600 
3 ,007,  '103 
3 ,242,100 
3,404,200 

TOTAL $66,006,400 $50,527,500 

Powcr Rcvcnue'i 
5% in t ercs t /year  

$ 3,619,000 
3 ,800,000 
3,909,900 
4,183,400 
4,390,900 
4,610,300 
4 ,049,000 
5 ,092,300 
5,346,900 
5,614,300 
5 ,095,000 
6 ,109,700 
6,499,200 
6 ,024,200 
7,165,~lOO 
7,523,600 
7 ,099,800 
0 ,  2911 , tIO0 
0 ,709,  GOO 
9 ,145,000 
9 ,602,300 

10,002,400 
10,506,500 
11,115,UOO 
11,671,GOO 

' 12,255,100 
12,1169,000 
13 ,511,400 
14,lUG,900 
14 ,036,300 
15 ,631,130 
1 * ; , 4 ? 3 , 2 ? 2  
. 17 ,2 .14 ,  ?(lo 
1 0 ,  106, 5;jO 
19,011,900 

Nct Cash Flow 
( 3 ) - ( 1 t 2 )  --- 
$ 1,027,960 

1 ,176,560 
1,332,460 
1 ,496,260 
1 ,660,260 
1,040,flGG 
2 ,038,360 
2,237,460 
2,446,460 
2 ,665,960 
1 ,096,465 
3 ,138,360.  
3,332,466 
3,659,26C 
3 , 9  33 , 30(i 
.1,233,?60 
.I, 542,260 
4,OG6,500 
5 ,  207,0011 
5 ,  504 ,4(,0' 
5,339,960 
6 ,334,060 
6 ,747,060 
'1, 182,.160 
7,63G;66i1 
9, 117,  71;O 
n,bzo,uGo 
'>, 140,  000 
'1, 703, G(d7 

10,2115,960 
lc1.ii37.460 
l i  , 5 3 9 . 5 F O  
! . I  , 2 i 1,  !.,.,I 
1 ;  , * I > ! ,  ?! .A  

1 3 ,  66.1 ,C:i>:; - --... 



PORTLAND BYDROELECTRXC PROJECT 

Totai 
Annual 

7 k slimtint Peyment. Pzymcnls Pz?;rnen:sio . City by 
Power For Shsrii f ~ r  Hene\-ia!s for City's Pc;ri!and 

Prodcc!ian of the and Reimhc;sa:jle Or.iieral 
Year J ;  ' Drht Service -. . - -. -- - -- - . - Savings (2) -.-A Replacement -- (3) -- F;spcnaesi.t! . - E:ccir~c - . - . -. - - -. - - 
< c ; s ~  $146,705 $ 0 $ 987,356 $ 358,SgS 5 130,551 $ 1,615:.41.2 
1923 305,099 2,E99,663 0 378,430 271,000 3,35::.:023 9 

1 B 1 <  305,GOO 2,905,163 ' 0 408,704. - a  ?~~i . ,550 3,S03,41.$ 
,325 3C!:i,C00 ?:909,C.38 0 ~14i,~101 298,771 8:955::,17 
1 SEG 305,050 2,91.1,1!58 0 476,713 Si_i,716 , t . , $ Q ~ , 7 ] ~  
i9S7 305,009 2,911,91.3 0 511,85C 329,402 .:1,OGl,lfi5 
; i>qq 
A .)ir~- 395,,19~ ?,91L):Y13 0 556,038 :jd5,872 4,1!. 7,823 
19.59 323,600 ' 2.,933,2&8 6ij3,063 G00,521 363;lGS 1,205:039 
j99i) ;"li.- I , > , \  7 IQO ' i : 9 3 : 4 3 3  ,366,4?8 648:562 :381.,324 . 5,1.Y.S,'i2'7 
7 (,-::I . :395,! ĵgp 2;919,913 836,769 700,447. . .40tI,fi90 5,2@.,519 
1 c, <; .3 ., ,.. ., ... ~ i : , : . j , ~ ~ ~  2 , 1 2 5 , ' ; ~ ~  i.,012,'756 7 " ~  ,) ),4.83 42!1,4iQ 5,430:427 
-. .-,P - ;. 3 ; .3 3(!5,Q00 '7.223,:113 1,094,SI.l 817,i)02 4-1.1,430 5-,.5%1,1;55 
-i c: 3 2 .. J i . ?O5)0Ur3 2;334,113 l,lS3:45S 882,362 463,502 5,7&35,$35 
1375 :.;G.5:OC3 -2:8:!7,163 i,279,i93 952,951 486,677 5,94\?,984 
i I ) O G  
I L. %. 30i;,OL?O ! 1,382,622 1,029,157 51.1,01: G,1.5i.,1.08 

1:111,522 ..,, -, 3C5:Oi)O 2,926; 163 1,194,329 c. ,-'<, F , ,> , r>ab,561 6,:. 1,3:&75 
. P -  ; :; :+? :$35,!!30 -.- 3,G'25,'78S ... . 1,614,983 1,f CO,%43 563,390 6,609,<04 

1999 3 ~ 5 , l - j ~ ~  2:3-!7,163 1,745,304 1,296,479 591,559 6,,?65:535 
3;) 2, :> 

?. ,, - ,;::3:!.>2G ') ,> " .7 c 
.-;,J : 163 1 , ~ 2 ~ , 4 9 0 -  1,4OO,l97 621,3.37 .'7,1.50,587 

P[.i[j!- ,3r',i;,G9O 2,925,063 2,038,983 1,612,213 ~ ~ 2 , 1 9 4  7,433,468 
r n_l ?rln2 -- ., $2';. L, .L?O > 2,933,063 2,204,204 1,633,190 ,., 6S4?bOi [, 1b0,26l 

5: '> 3 c ,-L!i,d 3c5,9!)0 2,935,500 2,382,308 1,763;845 7i!?,Ct44 (j,; i),3,2~:7 
q r ) r ! q  - L ,.: -- 305,000 2,931,300 2,576,196 1,904,553 754.,996 9 , 3.73,445 .- 
2(105 3G5,OCO 2,549,000 2,'?84,942 2,057,349 792,746 I.,SSS,G37 
20-36 325,000 2,93!.,250 3,011,714 2,221,937 832,383 9,30%,2.84: 
2i3jr7 305,000 . 2,933,250 3,256,589 2,399,692 874,002 9,759,535 
r ) ( l [ ' l$  -- - 335,009 2,928,250 .?.,521,038 2,591.,567 9157,702 10,263,657 
2099 305,G03 2,91.6,250 3:806,619 . 2,799,001 963,5G17 10,730,657 
zci:() 305,OPO 2:922,250 4~115,011 3,02.2,921 1,011,767 11,376,943 
2(j'i i 395,UUO 2,s; 9,500 4,448,060 2,264,755 1,062,355 I1,393,G7i) 
2912 305,000 2,908,300 4,507,723 3,525,035 X,115,473 12,663,136 
20i3 305,000 . 2,31.2,750 5,i96,130 3,808,010 3.,1'71:246 I . .3,3S3,136 
'?:\I4 -. 305,GOO 2,9rj7:000 5,615,554. 4,112,651 I,2%9,S09 1 . . i , ~ . y ~ , ~ , ; . . $ ~  
2015 . 305,OCiO 2,S90,7 50 6,065,566 4:441,6G3 1,291,1299 1 .:.597,272 
2i; j,C sG5,Ni(‘i I;,PE3,000 6,.557,723 4,796,996 1,35'; - ) u s  864 - : :> ,$~:~. ,= ,~3 - 

-..-..A 

2 .  3,~t:d ori s\leragr. viztcr ).ear ar:d seneration of 108,'700,0G() Ir17J'h. 
. . .,< 

( 2 )  3asc.d CII estirnateil. a?g.Pre!:ce jj-: cost per l j e t n e n  :nost recent B(il< ie!lemla; ~, , ln: i~- 2nd coi:,t 
:,:a:. ,;.:,?'.-; -;- 7"- - p p +  - ,.,,, - . .... r r .; c;. L-ic)j-... I;JLaiate;l st S:') annua!!.y. 

( 2 )  ~ ~ z i ~ u l a t e d  l"/:i_ % 0.f direct ~ ~ i ~ j e ~ t  C C : S ~ S  and 8% esc,a]atio2 in t,he Cor.sircctip;. (?:;sf Ir!d(?s.. 

(<) c11-.'s ;.:zst of administrailon, \:later q ~ a l i i y  testing a.13.d cont;:ol, pei.rl.,it. a ~ l d  licefise fee::, a?,:d izs:.i'r- 
>.nee, e:.:,cl;]ai.eG a t  5% per yc:?r. 

Source: Official Statement Relating to $38,000,000 Hydroelectric 
Power Revenue Bonds. 



LESSCFiS OF THE CASE STUDY 

The development of t ~ o  small hydroelectric power generation f a c i l i t i e s  

in the City of Port land 's  Bull Run watershed i s  current ly underway and proc~eding  
on schedule. 

Those of us par t ic ipat ing in t h i s  case study found considerably fewer 

State-imposed regulatary and economic bar r ie rs  than we had expected. The sub-' 
mission of documents used in the application f o r  a FERC' 1 icense was su f f i c i en t  
t o  obtain most S ta te  l icenses a'nd permits. 

However, in both of the case s tudies ,  s t a t e  and Federal processes, l eg i s l a t ion  
and regulations created site-spec-ific,  unintended constraints  or deadlocks in the 

developers' schedules. In an attempt to  summarize what we have learned about small- 

scale  hydr.jpower and i t s  fu t c re ,  t h a  study team i s  presenting i t s  cbservations,  

c o n c l ~ ~ s i o n s  and recommendations below. 

* City water supply dams o f fe r  p o t ~ n t i a l l y  useful small hydroelectric power 

rescurces . 
Urban areas ,  par t icu lar ly  those with growing populations and economies, may be able 
to  add t o  theii-. supply of avai lable  e l e c t r i c i t y  by developing resources within easy 
reach tha t  were previously thought to  be economically unfeasible.. In many c i t i e s ,  
water f o r  domestic consumption has to  be brought long dis tances or  held i n  reserve 

a 

behind man-nade s t ruc tures .  Equipping these s t ructures  and del ivery systems fo r  

the generation of e l e c t r i c i t y  niay prove to  be an excel lent  source of revenue f o r  
such c i t i e s ,  i t  may buffet  t h e i r  local economies from what may become d r a s t i c  

e 1 e c t r i c i . t ~  shortages in the mid-1980s and i t  may o f f s e t  the need to  build expensive. 

and p o ~ e n t ~ a l . l y  additional . coal or  nuclear thermal generating capacity nezrby . 

* 'The work of farsiqhted planners durinq systomldam construction a r e  larqely 
' 

responsible fo r  the f e a s i b i l i t y  of developing small hydropower s i t e s  a t  Bull R u n .  

Yhen Dan #o. 1 was compl eted in 1929 and Dan ?lo. 2 was compl etad in 1962 each was 

equipped w i t h  the penstocks f o r  the development of hydropower. A 1  though the 
planners of each dam knew the s i t e s  were not economically f eas ib le  immediately, 

they had the foresight  t o  envision a day when such developments would be bcth 

useful and worthwhile. The cos ts  of constructing hydroelectric f a c i l i t i e s  a t  the 



s i t e s  will be considerably less  than had the penstocks not been bui l t .  The cost 
savings may have been suf f ic ien t  to  have made the difference in assuring economic 

f e a s i b i l i t y  f o r  the s i t e s  today, as Portland prepares for  predicted future e l e c t r -  1 

energy shor t fa l l s .  

* The State of Oreqon's permittinq and licensinq Process posed no serious obstacles 

t o  small hydroelectric power development in th i s  case. The central clearinghouse 

mechanism provided a useful guide through the S ta t e ' s  regulations; the costs  of 

permitting pose no particular threa t  t o  the developers. 

The Bureauof Works submitted i t s  FERC 1 icense applcation t o  the Oregon central 

c l~ar inghouse  for  development regulations. After tha t ,  the State  did much of the 

work in processing the  appl ication. A1 tnouqh requirements were placed on the devel - 
opers due to interventions by the Department of Fish and Wildlife and an environ- 

mental group concerned about the quality of Bull Run water, the process i t s e l f  

moved with sat isfactory speed according t o  Water Bureau o f f i c i a l s .  

The developers have reached a power pur-cl'lase agreement with the Portland 

General Electric Co. (PGE) which will ultimately pay for  a l l  costs i n  the develop- 

ment and licensing process. B u t  the State Legislature should review the fee schedule 

t o  determine whether i t  wishes to  charge developers' fees  in excess of costs to the 
State .  Such fees are  unnecessary a t  best for  small hydroelectric f a c i l i t i e s  -- 
a t  worst they may pose a costly obstacle fo r  rr~arginally economic projects. 

* The State  Leqislature should consider whether they feel i t  appropriate fo r  

the Department of Fish and Wildlife t o  intervene in licensinq proceedings f o r  

developments a t  existing s i t e s ,  holding such projects hostage until  reparations 

a re  made for  f i sh  or w i l d l i f e  disturbed during the original s i t e  construction. 

In the case t o r  Bull Run ,  t h e  DeparStlnenl uf  F i s h  and Game was able to  hold up 

1 icensing of the hydroe'lectric project u n t  l l  the Water. Bureau promised t o  make 

r e s t i t u t ion  for  the sllmon runs destroyed during the construction of Dam No. 1 in 

1927. Many people might consider t h i s  exchange proper because salmon are important 

. t o  both the ecology and the economy of the region. However, the State Legislature 

should consider more specif ic  policy guidance to the Department of Fish and Game 

on small hydroelectric matters. This may include, for  example, guidance on the 

amount they may charge. a prospective developer, i f  a t  a l l ,  for salmon runs destroyed 

many years previous. In some cases, those required to  pay res t i tu t ion  nay - -- n o t  - be 



the same individuals or  organizations o r ig ina l l y  responsible fo r  dam constructjon. -- 
The ensuing cos t s  of such interventions both in t e rns  of time l o s t  and in terms 
of the  r i s i ng  costs  of hatchery construction may prove prohibi t ive  or counter- 

productive f o r  some margin811y economic.sites during this period i n  which the  need 
t o  develop fu ture  sources of e l e c t r i c i t y  i s  so important. 

* The overlapping of City,  S ta te  and Federal ju r i sd ic t ions  i n  the  Bull Run 

watershed area complicated and delayed development plans -- i n  one case un t i l  
r e l i e f  was obtained from Congress. S ta te  Legislatures should seek simpler ways 
t o  resolve  such disputes in the  fu tu r e ,  such as the  a rb i t r a t i on  process s e t  up  

by P L  95-100. 

As a r e s u l t  of a Presidential  proclamation and turn-of-the-century federal  

l e g i s l a t i o n ,  t he  Water Bureau was not permitted t o  en te r  the  Bull Run watershed 

f o r  purposes of hydroelectric development planning, by rul ing of a U.S. Circui t  
Court judge. While awaiting action by the  U.S. Congress t o  allow access f o r  

hydroelectric development a t  the s i t e s ,  the developers prepared t h e i r  e n t i r e  

FERC appl icat ions  using exis t ing plans and photographs taken from a helicopter 

hovering over the  s i t e s .  .Although the  soot and exhaust of the  helicopter probably 

caused more of an environmental' impact on Portland's  drinking water than a few. 

t r i p s  t o  the watershed by automobile would have had the  a c t i v i t y  was technically 
acceptable within t he  terms of the  law and was the  only option sho r t  of project  
delay ava i lab le  t o  the Water Bureau. 

Another question which has a r i sen  as  a r e s u l t  of ju r i sd ic t iona l  overlaps was 
brought u p  by the  City: Since the  Bull Run watershed i s  a federal  reserve s e t  

as ide  by law, is  Portland obligated t o  pay l icensing fees  t o  . the  S t a t e  of Oregon? 
The i s sue  remains unresolved as t h i s  repor t  i s  being completed. 

In the  next few years ,  the  s t a t e s  and the federal  g,overnment.may need t o  s e t t l e  

a l a rge  number of ju r i sd ic t iona l  disputes as  the  search fo r  f u tu r e  energy resources 
continues. T h i s , i s  pa r t i cu la r ly  t r ue  in western s t a t e s  where the  federal  Government 

owns so  much land. The s t a t e s  should seek a mechanism which does not necessari ly 

require  going t o  Congress o r  the  courts  f o r  the resolut ion of these disputes ,  such 

as the  a r b i t r a t i o n  process s e t  up by PL 95-100. such problems appear t o  be par t  

of what President Carter was re fe r r ing  t o  recent ly  when speaking of the  need t o  

cut  through the  "red tape" unnecessarily delaying the  development of important energy 

pro jec t s .  However, the  s t a t e s  should seek new ways t o  i n s t i t u t i ona l i ze  t h i s  policy 

(without re1 inquishing) t h e i r  key i n t e r e s t s  and the p r inc ip le  of local control over 

community a f f a i r s .  



* The States should request tha t  the U.S. Internal Revenue Service review i t s  

codes concerning the local furnishing and consumption of e l ec t r i c i ty .  

\ The administratively-marked " t ~ i o  county rule" requires tha t  when municipalities 
s e l l  power to private u t i l i t i e s ,  the l a t t e r  must see tha t  a l l  of that  power i s  

consumed within two counties, or the revenue bonds financing the project become 

taxable. Although technically i t  i s  impossible to  "trace" e l ec t r i c i ty ,  PGE 

o f f i c i a l s  complain that  they must take several unusual measures a t  additional cost 

t o  guarantee tha t  a l l  of the Bull Run power be consumed within two counties. Tax- 

f r ee  bonds save a considerable amount of money t o  the developers of small hydropower 

projects and therefore can make a difference in the cost of e l ec t r i c i ty  t o  the 

consumer. 

The States should ask the IRS to review the "two county rule" .  Whatever i t s  

i n t r i n s i c  lcgic ,  there are  many places in the United States where county l ines are 

drawn in a manner which will unintentionally cause the rule to be invoked, adding 

an unnecessar.y additional cost t o  the power from small hydropower developments. 

* The City of Portland was able to  obtain highly favorable terms in the power 

purchase agreement with Port1 and Geiieral Electric because of the u t i1  1 t j l ' s  

unusually weak bargaining position. 

Beset with an insufficiency of owned resources, with heavy reliance on the 

Trojan nuclear power plant t o  support the i r  system, with charges of management 

problems in the development of new resources, BAA capital bond rating and with low 

public esteem, Portland General Electric i s  anxious t o  acquire e lec t r ica l  energy 

resources a t  almost any price.  As a private u t i l i t y  they presently must take the i r  

place in l ine behind the region's many public u t i l i t i e s  wR'en vying for inexpensive 

Federal hydropower. (Although t h i s  may change i f  the Northwest Power Bill presently 

in Congress i s  enacted), 
PGE's transmission l ines  r u n  within s ix miles of the two dam s i t e s  on t h e  

Bull Run watershed, so they were the l ikely power purchas.ers from the s t a r t .  

B u t  the u t i l i t y  was also anxious t o  acquire the r ights  t o  the power to  improve the'r 

public relat ions by demonstrating an in t e res t  in environmentally benign sources 

o f  e l e c t r i c i t y  (PGE'S fondness f o r  nuclear power has been widely pub1 icized, because 

the c i t y ' s  bet ter  bond rating (non-taxable) permitted i t  t o  construct the f a c i l i t y  

more cheaply, and, perhaps most important, t o  cut  off t a lk  of us.ing the Bull Run 

s i tes  as< the beginning of a publicly-owned power system in the City of Portland. 

Unlike several jurisdi.ctions in the Pacific Northwest and elsewhere around the 



country, Portland's e l ec t r i c  u t i l i t y  companies are privately-owned. Talk of 

beginning publicly-owned e l e c t r i c  power systems -- no matter how serious -- are 

enough to send a ch i l l  through the heart of most private u t i l i t y  executives. The 

acquisition of power from the Bull Run s i t e  seemed to  become very important t o  P G E .  

Commissioner of Public Ut i l i t i e s  Francis J .  Ivancie led the bargaining for  the 

City of Portland. Ivancie was instrumental in getting City approval for  the Bull 

Run Hydroelectric project; as an elected commissioner h e . i s  a l so  firmly grounded , 

in local pol i t ics .  By aggressively exploiting an unpopular u t i  1 i t y ' s  weaknesses, 

Ivancie seems to have f e l t  he could not only get a good deal f o r  Portland, b u t  he 

could make pol i t ical  capital in his continuing quest t o  become i t s  mayor. Well 

prepared and tough, Ivancie and the Water Bureau succeeded i n  get t ing PGE t o  purchase 

the e l e c t r i c i t y  from the Bull Run s i t e s ,  sharing equally the benefits fro9 s i t e s  

as compared to  the cost of energy from the most recently constructed 500 mw or 

greater thermal base load generating f a c i l i t y  which PGE uses. 

This hard bargain fo r  the relat ively small amount of available power caused some 

resentment a t  PGE'  where the study team was told that  "it  will be a long day" 

before PGE agrees t o  "share-the-benefits" agreement again. Although such blustering 

rnay come to  naught, i t  i s  c lear  tha t  the Water Bureau i s  marketing i t s  power, not 

entering into a "partnership" in development with the u t i l i t y  (such as the one into 

whlch Sea t t le  City i igh t  and Tacoma City Light have entered with the South Columbia 
I 

I Basin Irr igat ion ' ~ i s t r i d t  fo r  the development of:.ismal 1 hydropower s i t e s .  ) : i  .Only 

1 time will t e l l  whether t h i s  strategy of independence wi 11 be more useful or more 

I harmful fo r  the developers of small hydroelectric power f a c i l i t i e s .  

* ~ a i e f u l  attention will be paid to  the environmental e f fec ts  of hydroelectric 

1 generation a t  these s i t e s .  Aside from th i s  particular environmental concern, the 
I 

Bull Runn Hydroelectric Project has enjoyed support from City and State ins t i tu t ions  

and the press. This may be the basis fo r  cautious optimism for  the future of 

similar projects. 

Because of Portland's concern fo r  the qual.ity of i t s  drinking water, s t r i c t  t e s t s  

will be performed t o  evaluate the impact of hydropower development on delivered 

water quality.  The cer tainty of t h i s  tes t ing was fur ther  guaranteed when the Water 

Bureau accepted special wording in i t s  FERC 1 icen'se concerning water qua1 i t y '  in order 

t o  s a t i s fy  an intervenor. The findings of these studies will be of considerable 

in t e res t  t o  those other c i t i e s  contemplating similar developments. 



The Water Bureau had t o  openly s o l i c i t  voter approval of the  project  when, an 

issue was placed on the  ba l l o t  t o  permit the City t o  r a i s e  from f i v e  t o  fo r ty  

years  the  maximum length of i t s  sa les  agreements. The issue,  which ca r r ied ,  was 

necessary before a power s a l e s  agreement could be reached. This example vividly 

demonstrates t he  bel ief  of the study team that  unintended, s i t e - spec i f i c  obstacles 

to.smal1 hydroelectric generation will emerge everywhere such projects a r e  planned. 
Only through the  cooperation of a l l  the  par t i es  a t  i n t e r e s t  wil l  these obstacles 

be e l  imi nated. 
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