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F O R E W O R D  

Energy .supply i s  one of the most important issues facing 
Northwestern leg is la tors  today. To meet the challenge, s t a t e  
legis latures  must address the development of a l ternat ive energy 
sources. The Small -Scale Hydroelectric Power Pol icy Project of 
NCSL has been designed to a s s i s t  s t a t e  legis lators  i n  looking a t  
the benefits of one a1 ternative,  small -scale hydro. 

Because of the need fo r  s t a t e  leg is la t ive  support in the 
development of small -scal . e . hydroel'ectri c ,  NCSL as part  of i t s  
contract w i t h  the Department of Energy, conducted the fol lowing 
conference on small-scale hydro in the Pacific Northwest. The conference 

. . 

was designed to  identify s t a t e  obstacles to development and t o  
explore, options fo r  change avail abl e to  pol icymakers . We hope 

the fol 1 owing summar-y of the conference proceedings will serve 
as a reference fo r  thosewho attended the.conference.and as a. 
new source of .information on small -scale hydro for  those who d i d  

ndt participate.. . 

NCSL i s  the off ic ial  representative of the countryts 7,500 
s t a t e  l 'egislators and the i r  s t a f f s .  NCSL's Small -Scale Hydro- 
e l ec t r i c  Power Pol ic.y Project i s  funded through a grant awarded 
by the Department of Energy to inform s t a t e  leg is la tors  about the 
problems and opportunities fo r  t h e  development of small -seal e 
hydroelectric. Project s t a f f ,  i n  cooperation w i t h  other DOE 

, . 

contractors, will identify and describe legal , inst i tut ional  , 
envi ronmental , and economic obstacl es to  development , and out1 i ne 
al ternat ive policies which are  co'nsistent w i t h  rapid.and e f f i c i en t  
u t i l iza t ion  of th i s  renewable. energy resource. The NCSL project 

i s  an outreach e f fo r t  to  the s t a t e  legis latures .  
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SUMMARY 

The Pacific Northwestern Conference, "Small -Scale Hydroelectric 
Power: New Impetus for  an Old Energy Source" was convened to provide 

a forum for  the discussion and d i rec t  conferee participation in 
identifying and solving probl ems surrounding the development of 

small -scal e hydroel e c t r i s  pBwer. 

During the two-day meeting s t a t e  legis lators .  and leg is la t ive  

s t a f f ,  'dam developers, representatives of ut i  1 i t i e s  and industry, 

environmentalists, and federal /s ta te  o f f i c i a l s  examined and discus- 

sed the probl ems impeding small -scale hydroelectric development 
a t  the s t a t e  level.  The discussions yielded al ternat ive policy 

options which will be considered by the U.S. Department of Energy, 
s t a t e  leg is la tors ,  and NCSL s t a f f .  Emphasis was placed on the 
legal,  ins t i tu t iona l ,  environmental and economic barriers a t  the 

s t a t e  level , as we1 1 as the federal delays associated with 1 icensing 

of small -scal e hydro pro jeets  . Whereas other prev-iously-hel d 
conferences emphasized the identification of small -scale hydro as an 

al ternat ive resource and i t s  techri~logy, this conference stressed 
the necessity of 1 egis lat ive resolution of the problems and anaylzed 
the causes of delays in small-scale hydro 1 icensing and development 

a t  the s t a t e  level.  

While developing the policy recommendations, conferees, guided 
by workshop faci l  i a tors ,  sought answers to  such questions as, What 
should the government role be in making small -scal.e, hydro development 

a t t r ac t ive  and affordable? What kind of financial incentives do 
dam developers need from the s ta tes?  How might fulfi l lment of 

natural resource 1 aws affecting small -scale hydroelectric develop- 
ment be expedited? What a re  the' major legal and inst i tut ional  

barriers to  small -scal e hydroelectric development a t  the s t a t e  

level and how do they af fec t  each type o f  dam developer? What 

kind of pol i c i  es a re  needed to amel iora te  these barr iers?  



While not a l l  of the problems cou.ld be resolved w i t h  specif ic  
policy options, conferees did address most of the topics. Open 
discussions lied a number of s t a t e  leg is la tors  to consider small- 
scale  hydro as an important a1 ternative fo r  the i r  s t a t e ' s  energy 

future.  

The following i s  a brief summary of the Conference Proceedings, 
followed by copies o f  the formal presentations of the speakers. 
Appendix A i s  a l i s t i n g  of conference participants.  

The Conference began on Thursday w i t h  resource presentations 
on the fundamentals of the subject of small -scale hydro and an 
update on current small-scale hydroelectric research and assessment 
being carried out by other ins t i tu t ions  and agencies.. 

Assemblyman Me1 don Levine gave the luncheon kcynotc address 
.on the development of small-scale hydro in California. During the 
afternoon session conferees attended workshops which addressed the 
economic, natural resource, and state/federal barriers to  small- 
scal e hydroel.ectric devel opment . NCSL hosted a reception a f t e r  
the conference adjourned for  the day. 

The conference opened the next day w i t h  a case study presen- 
ta t ion by NCSL subcontractor, the University of ~ a s h i n ~ t o n .  FoI low- 

i n g  the case study review, John Warren of the Research Triangle 
Ins t i tu t e  presented his work w i t h  the North Carolina Energy Office. 

Senator Ted Bottinger, Washington, gave the luncheon keynote. 
Final pol icy recommendations were presented by the various works hop 
fac i l  i ta tors .  The Plenary Session Panel discussion, fol lowed by a ' 

question/answer period,completed the conference agenda. 

The following materials were distributed a t  the conference: Issue 

Briefs., Project Description Paper of Ongoing Small -Scale Hydroelectric 
Studies and Research (published by the Franklin Pierce Law Center), 
Conference Packet: agenda, scopi ng paper, federal .regulatory overview 
( ~ r a n k l  in Pierce Law Center). To obtain copies write: Small-Scale 
Hydroelectric Policy Project, National Conference of State  Legislatures, 

1405 Curtis S t . ,  23rd .Fl.oor, Denver, Colorado 80202. 



STATE SENATOR PAUL HESS 
Chai rman, NCSL Energy Commi t t e e  

Conference Moderator 

S ta te  Senator Paul Hess opened the Conference by .we1 coming 
conferees and expl ai n i  ng NCSL ' s State-Federal Assembly Committee 

Energy. Senator Hess described FICSL's sponsorship of the Con- 
ference as a DOE contractor and explained the organizational represen- 
ta t ion that  had been sought i n  the preparation of the invitation 
l i s t .  

Fol 1 owi n q  his i ntroductory remarks, Senator Hess discussed 
the problems of energy suppi,.y and the role  of the s t a t e  legis latures  
i n  the development of a l ternat ive energy sources. 

The broad subject of energy i s  f a r  too complex f o r  simple 
I 

solutions, he said,  b u t  a brief examination' by conferees of the 
problems i n  development of small -scal e hydroelectric shoul d con- 
vince us tha t  the subject of energy could be made more simple. 
A1 though federal regulations and 1 icensing procedures present 
barriers'  t o  small -scal e hydroelectric development, Senator Hess 
pointed out tha t  there a re  many serious obstacles a t  the s t a t e  
level as we1 1. Besides having the i r  own complex and sometimes 
dupl ica t ive  regul'ations, , s t a t e s  1 ack financial incentives and 
pub1 i c cornmi tment to small -scal e hydroel ec t r i c  development . ' 

Most s t a t e  1 egis1 atures have no 1 ong-range "energy agenda", 
and react  only to  the immediate problems of long. gas l ines  and 
nuclear incidents. In order fo r  s t a t e  policymakers to  include 
small iscal  e hydroelectric in the i r  energy development plans , the 
potential resource must be ident i f ied.  Senator! Hess out1 ined the 
Pacific Northwest ' s  potential small-scale hydroelectric power 
which was reported i n  the 1977 study conducted by the Corps of 
Engineers. 



Senator Hess reminded conferees t ha t  small -scale hydro is  a 
proven tecinology and predicted t h a t ,  even though i ts  costs  a r e  
h i g h ,  current  events would soon force  us t o  look c losely  a t  t h i s  
power source. 



R E S O U R C E  PRESENTATIONS 

STERLING bIUNRO, Bonnevill e Power Admini stration * 

In his prepared remarks Mr. Munro sought to discuss three 
issues: 1) how the Bonnevil l e  Power Administration (BPA) small - 
scale hydro as an energy source for the Northwest, 2 )  the pos- 
s ib i l i ty  of the BPA developing a small-scale hydro program, and 
3 )  define BPA's rule in assisting s ta te  legislatures in small- 
scal e hydroel ectric development. 

In addressing the f i r s t  issue, Munro reported that while 
the BPA views small-scale hydro as having some potential relative 
to overall regional needs and i s  beset with many problems, i t s  
development i s  more feasible today than ever before. He character- 
i zed small -scal e hydro as an undevel oped potenti a1 energy a1 ter-  
native b u t  cautioned conferees to look realistically a t  the 
attainable power, which may amount to only a small fraction of 
that potential. Rather than be discouraged by the real i t ies  of 
the resource, Mr. ,Munro urged conferees to be glad for the potential 
that can be developed and to find ways to do i t .  

Regionally, the Pacific Northwest could be ahead of the rest  
of the country since i t s  already-developed hydro gives i t  a boost 
in the development of renewable resources. However, Mr. Munro 
expressed doubts about the ease with which we would be able to 
make. the transition to new and renewable resources. 

Mr. Munro pointed out, for example, that many of the renewable 
resources produce power intermittently. and require back-up power. 
The Columbia River System, however, could provide storage to make 
renewabl e resources more dependable and, therefore, more marketable 
and more usable. 



He characterized smal l -scal e hydro fur ther  by reminding the 

audience tha t  t h i s  was a domestic resource, re lat ively inf lat ion 

proof, clean and safe ,  with zero fue l .cos ts .  B u t  Mr:Munro noted, 

the various degrees of support among in t e res t  groups f o r  specific.  

s i  t es .  

Mr. Munro identified the major obstacles to  small -scale hydro- 

e l ec t r i c  development as the costs and time needed fo r  feasibi , l i ty  
studies.  He.feels tha t  the licensing process i s  unjust.because of 

the current practice of judging small and large projects equally. 

Regarding the Bonnevi 11 e Power Administration, Mr. Munro 

reported tha t  the BPA i s  presently i,nvolved in planning studies 

and could, with additional authority provided in the proposed' 
regional power b i l l ,  acquire power generated a t  small-scale hydro 

projects and thus be a stimulus to  i t s  fur ther  development. 

However, even with such authority,  the BPA could not be a 

developer of renewable resources b u t  only a potentially willing 
purchaser of the power. Provis.ions of the Public U t i l i t i e s  

Regulatory Policy Act (PWRPA) will fur ther  encourage the BPA 

t o  exchange energy from small--scale hydro f a c i l i t i e s  to  the 

federal sys tem. 

. Mr. Munro explained tha t  the extent to  which BPA can play a 

role  in the development of smal l -scale  hydro i s  s t i l l  being shaped 

a t  the federal level .  He indicated tha t  innovative s t a t e  actions 
could provide more opportunity for  the' BPA. Staff i s  available 

fo r  load integration and marketing studies.  The BPA also provides 

assistance i n  preparing other data tha t  would help s t a t e  regulatory 

cornrniss'ions and legis latures  promote small -scale hydro. 

.* NCSL appreciates the presentation given by Mr. Russel 1 Hol t 
of the BPA in place of Mr. Munro 



RICHARD CELLARIUS, Sierra C l u b  Board of Directors 

Mr. Cellarius discussed the beneficial and adverse e f fec ts  
small-scale hydro power would have on the environment. He noted 
the growthof the Pacific Northwest and the attendant energy demand 

i t  i s  experiencing. He reminded the audience tha t  the environmental 
and social impact statement review i s  used i n  decidjng where small- 
scal e hydro devel opment should take place. Mr. . Cell ar ius  recommended 
tha t  the public review. phase of the EIS process be augmented by 
.cit izen advisory councils t o  work vr i  t h  those doing the early p.1 anning 
and feasi  bl i 1 ty studies ; he warned aga? n s t  relying upon the standard 
publ  ic '  notice for  publ i c  involvement. 

Mr. Cellarius reviewed brief ly ,  i n  a generic sense, the problems 
of small -scale hydro instal  1 ation and operation, emphasi zing 1 and 
and water qual i ty ' issues. 

.The most v is ib le  e f fec ts  of any project would be on the land 
i t s e l f  s ince many potential s i t e s  are  i n  wilderness areas or  w i l d  

and scenic r iver-corr idors .  Other s i t e s  may impact fores t  and 
agricultural lands. Transmission l ines  could create  the most 
damage. . 

water qual i t y  could be equally affected: dams disrupt natural 

s i l t a t i o n  and yt r ient  flow patterns; temperature fluctuations occur 
and oxygen depletes w i t h  the impoundments; f i sher ies ,  a great en- 
vironmental concern, could be l o s t  as spawning ground by dams and 
turbines, which create  physical barriers.  Seasonally-regulated 

flow patterns also in te r fere  w i t h  spawning and migrating.espe- 
c i a l ly  i n  small streams where small -scale hydro .projects a re  apt  
t o  be located. 

To deal w i t h  some of these concerns the ~olumbia River Citizens' 
Compact was formed. The group's basi,c goal s include obtaining : 

1) equal r ights  f o r  f i sh  and wi ld l i fe  in allocating water fo r  a 
proposed project,  and 2 )  legal protection f o r  optimum flows, 
rather than having assurances of minimal flows provided. 



Mr. ,dellarius went on to  emphasize the need fo r  optimum flows, 
especially during the project 's  operati on and maintenance, si.nce 
a good project can become dis t ruct ive i f  improperly managed. 
Mr. Cellarius called fo r  designatjng very specif ic  controls .during 
the planning and environmental analysis process with no variances 

. granted d u r i n g  operation. 

Mr. Cellarius then reviewed the vario-us types of small-scale 
hydroel ec t r i c  developments, tes t ing them against the concern's he 
had e a r l i e r  out1 ined. For example, 1) refurbishing existing dams 
may mean dredging, w i t h  the accompanying problem of s i  1 t disposal ; 
2 )  constructin'g new dams would mean land-use and wildl i fe  problems. 
Trade-offs,between the ensuing destruction of a natural f ishery 

by a new dam and the creation of a fish hatchery would be biolog- 
ical  l y  and aes l t ~ e t i c a l l y  unacceptable, he maintained. 

Instal la t ion of a turbine-generator system or no-dam method 
woul d e l  imi nate many potenti a1 probl ems created by impoundments 
b u t  s t i l l  could in te r fere  w i t h  the natural flow of a stream. 

Finally, Mr. Cellarius emphasized the need fo r  thorough s i t e  
analyses and rei terated the need to keep the pub1 i c  involved early 
i n  the development process. . He cautioned conferees against trying 
to  find ways to circumvent natural resource requirements and 
recommended tha t  program analyses be undertaken to  review the. number . ' 

of potential s i t e s  and overall impact of developing t h e m .  Mr. 
Cell ar ius  said tha t  small -scale hydro does have an important pl ace 
i n  the category of renewable energy sources, b u t  he f e l t  tha t  we 
should make mandatory conservation measures a pr ior i ty .  

NELSON JACOBS, Bureau of Rec-lamation * 

Mr. Jacobs described the ro le  of the Bureau, emphasizing the 
construction and operation of 50 hydroelectric power plants and 



transmission l ines  in the West. He reported tha t  studies were 

underway to  investigate expanding the capacity a t  existing plants. 

Mr. Jacobs also reported on the Western Energy Expansion Study (WEES) 

completed in 1977. Potential hydroelectric developments were 

evaluated and p u t  on the agenda fo r  fur ther  study according to  

current c r i t e r i a  of economic, environmental, and social concerns. 

As a resu l t  of tha t  study the Bureau now has in progress 31 planning 

studies,  most of which represent small additions to  existing Bureau 

fac i l  i t i e s .  

. Historically,  hydro power in, the West has usually meant large,  

high-head plants. B u t  now that  most of those s i t e s  have been 

developed, the highest ranking of potential developments a re  ad? 

di tions to existing Bureau 'faci  1 i t i  es and small -scale hydroelectric projects.  

As a r e su l t  of the WEES Study, the Bureau i s  now evaluating 

low-head hydroelectric in 17 western s t a t e s .  The work i s  being 

coordinated with the Corps' national hydropower study and will be 

,conducted in three phases. The f i r s t  phase will identify potential 
additions to  existing dams, diversion and canal drops. Economic 
and financial analyses wi-11 also be made. 

Phase I 1  will const i tute  the major ijnventory phase including 
a screening of ea r l i e r  Corps data.  Further ident i f icat ion of un-  

named low-head s i t e s  will be analyzed for  power and energy potential 

and economic attractiveness.  

Phase I11 involves s i t e  selection based on the inventory work 
completed in the second phase. These s i t e s  will undergo fur ther  

evaluation for  potential federal development. Again, economic 
and financial f eas ib i l i t y  wi 11 be analyzed and data on environment 

and social impact will be col'lected. 

The Bureau i s  now actively investigating the possibi l i ty  of 
integrating wind and solar  energy into i t s  current hydropower 

system, and will soon be studying the uprating potential of a l l  

operating units a t  working powerplants. 



The Bureau i s  a lso cooperating w i . t h  DOE i n  several general 
studi.es of low-head hydro technology. One involves cost data and 
i s  under contract with Tudor Engineering. Another i s  a study of 
the marketabi 1 i ty  of power and energy produced by small -scale hydro 
being carried out by Systems .Control. A joint  study by the National 
Marine Fisheries Service and the Idaho Power Company. The Bureau 
i s  probing the cause of f i sh  mortality that  occurs vd.-ten f ish.  swim. 
through low-head turbines. 

These f ive  s tudies  a re  i n  various stages of completion and are  
schedul ed t o  be pub1 i shed by the end of FY 1980, according to  Mr. 
Jacobs. 

Thc ro le  of the Bureau i s  increasing a s  the nation's energy 
c r i s i s  intensif1 es ,  Mr. Jacobs be1 .ieves small -scale hydro can contribute 

dependable baseload energy supplies, especially i n  areas where o i l  . 

supplies a re  used fo r  tha t  purpose. And i r r iga t ion  cana.1 drops, 
where firm seasonal power and energy can be produced, small-scale 
hydro could o f f se t  an equivalent seasonal peak demand fo r  i r r iga t ion  

pumping . 

* NCSL appreciates the presentation given by Mr. Wayne Fernel ius 
of the Bureau's Washington Office i n  pldce o'f Mr. Jacobs. 

JAMES HUFFMAN 

, A formal t ex t  of Mr. Huffman's presentation was unavailable 
a t  press time. The following i s  a sumnary of his major points.. 

In discussing , legal barr iers ,  Mr. Huffman identified the 



f o l l o w i n g  aspects o f  western water 1aw.a.s important  i n  the  develop- 

ment o f  small -scale hyd roe lec t r i c :  

determining whether small -sca le  h y d r o e l e c t r i c  deve1.0~- 
ment cons t i t u tes  a  " b e n e f i c i a l  use" as requ i red  i n  the  
a1 l o c a t i o n  o f  western water r i g h t s ;  qua1 i f y i n g  smal.1- 
sca le  h y d r o e l e c t r i c  development as a  "d i ve rs ion  o f  
water",  a l s o  a  p r e r e q u i s i t e  o f  western water  law. 

Accordi ng t o  M r .  Huffman, the  p r i n c i p a l  b a r r i e r  i n  western 

water law i s  t h e  s t r u c t u r e  o f  e x i s t i n g  r i g h t s  o r  the  approp r ia t i on  

o f  sen io r  and j u n i o r  r i g h t s .  Most streams today are  f u l l y  appro- 

p r ia ted ,  thus r e q u i r i n g  a  small -scale h y d r o e l e c t r i c  dam developer 

t o  acqu i re  water r i g h t s .  The d i f f i c u l t y  i n  acqu i r i ng  o r  t rans-  
' 

f e r i n g  r i g h t s  a lone may preclude even the  f e a s i b i l i t y  study o f  a  

p o t e n t i a l  s i t e .  I 

M r .  Huffman a l so  discussed the  impact o f  and t h e  need f o r  

c l a r i f i c a t i o n  o f  t h e  "Pub1 i c  T rus t  Doctr ine"  and the  "Navigabi l  i ty" 

o f  a  stream. S t a t e . s t a t u t e s  on minimum instream f l o w  requirements 

could represent  c o n f l  i c t  o f  use w i t h  sma.11 -scale h y d r o e l e c t r i c  

development. A d d i t i o n a l l y ,  t h e  l i a b i l i t y  f a c t o r  associated w i t h  

dam const ruc t ion .and opera t ion  could be an obstac le  t o  a  developer. 

The impact o f  both o f  these issues, sa id  M r .  Huffman, cov ld  be 

infl uenced by s t a t e  l e g i s l  a.tu'res. 

. . 

DAVID AUSL'W, President,  Auslam and Associates 

Hr. Auslam presented an overview o f  t he  economic and f inanc i .a l  

problems o f  smal l -scale hydro, d e f i n i n g  r e l a t e d  procedures and 

issues i n  consider ing small -scale hydro proj:ects. 

We discussed t h e  prepara t ion  o f  t he  economic and f i n a n c i a l  

sec t i on  o f  t he  Corps' Manual which w i l l  examine t h e  f e a s i b i l i t y  

o f  adding small hydroe l 'ec t r ic  power, t o  e x i s t i n g  f a c i  1  i t i e s .  



He enumerated four ways that  small-scale hydro projects wepe 
different  from conventional faci 1 i t i e s  from an economic and financial 
feasi  bil i.ty aspect: the i r  low heads, si ngl e-purpose, 1 i t t l  e dep- 
endabl e capacity as run-of-the--river, and easier  evaluation of 
transmission system costs due to  the i r  small ouput and' availabi 1 i ty 
of substations and l ines .  

The three :major t e s t s  fo r  determining the economic and financial 
f eas ib i l i t y  of a small-scale hydro project,  according to Mr. Auslam, 
a re  1) the market analysis or  the marketability of power and the 
value of output; 2 )  an economic analysis or the costs versus benefits;  
3) financial analysis or the ab i l i t y  of a developer to  pay debt service 

on a loan. If a project successfully dasses through these stages 
of analyses, then a f inal  sens i t iv i ty  analysis shauld be performed. 

Since analyses of a project cannot w i t h  absolute certainty 
project economic and financial conditions.into the . fu ture ,  a sen- 
s i t i v i  ty analysis should be performed d u r i n g  the f eas ib i l i t y  planning . 

phase. T h i s  type of analysis establishes the internal ra te  of 
return allowing for  d i f fe rent  project l ives  and energy. values. 
Mr. Auslam maintained tha t  existing regulatory and economic con- 
s t r a i  nts severely ,reduce the economic and financial feasibi l  i ty 
of a small -scale hydro project. He enumerated four major deterrants 
to  development and offered policies f o r  the i r  elimination. 

The marketing phase of f eas ib i l i t y  i s  crucial i n  order t o  guarnantee 

a market and a price to  stay l iquid.  U t i l i t i e s ,  said Mr. Auslam, 
must be encouraged to  purchase power and provide debt service.  
Although the f eas ib i l i t y  phase presents a period of major r i sk ,  
ava i lab i l i ty  of funds could reduce tha t  r i sk .  Since the pub1 i c  

sector has an advantage over. the private i n  the cost of financing, 

provision should be made f o r  private industry to  have access to 
f i nanci ng a t  reasonabl e ra tes .  Mr. Ausl am a1 so recommended for  
small-scal e hydroelectric developers the guarantee of tax exempt 
government bonds. 



M r .  Ausl am ended by c i  ti ng quest ions most devel opers"are asking : 

What a r e  t h e  cos ts  involved? Who would be the  purchaser? Where 

can f i nanc ing  be secured? How much p r o f i t  can be expected? He 

suggested t h a t  t he  f e a s i b i l i t y  'study o f  the 'market ing ,  economic, 

and f i nanc ing  aspects might  be a poss ib le  source f o r  answers. He 

s a i d  t h a t  he hoped the  Small-Scale ~ ~ d r o e i e c t r i c  P r o j e c t  would' be 

developed .because o f  t he  economics involved,  n o t  i n  s p i t e  o f  them'. 



L U N C H E O N  K E Y N O T E  ADDRESS 

ASSMEBLYMAN MELDON LEVINE 
i 

Thursday's keynote luncheon speaker was to  have been State  

Assemblyman Meldon Levine, but he was unable to  attend. Mr. Brian 

Sway, Consultant to  the State  Assembly Subcorrunittee on Energy, 
delivered Assemblyman 'Levine's text .  

Assemblyman Levine began on a positjve note by' reporting 

.Cal i fornia '  s a1 ready substantial hydro development ,adding tha t  i ts  
favorable climate and topography a re  conducive to  additional hydro 

development ,especi a1 l y  small -scale hydro. . 

He advocated small-scale hydro as an a l te rna te  source of energy, 

because of the benign nature and current availabil  i ty of the re- 

source. 

He reviewed some of the specif ic  aspects of California 's  energy 

s i tuat ion which'makes small-scale hydro a t t r ac t ive  to  the s t a t e .  

Since i t s  existing e lec t r ica l  generator capacity i s  predominantly 

oi 1 -based, o i l  displacement by a benign so~ii"Ce such as slrrdl l=scnl c 

hydro woul d be we1 corned. 

The economic viabil i ty of small -scale hydro i s  also a t t r ac t ive  

to California because i t  represents a v i r tua l ly  f ree ,  escalation- 

proof energy source. The short  lead-time for  small -scale. hydro- 

e l ec t r i c  project development could play a s t ra teg ic  role  in 

Cal i forn ia '  s near-term electr ical  supply planning. A1 s.0, increasing 

u t i  1 i ty in te res t  ref1 ects favorable economic conditions and good 

t i  mi ng fo r  small -scal e hydroel ec t r i c  development. The Sacramento 

~ u n i c i p a l  Ut i l i ty  d i s t r i c t  i s  actively considering f ive  projects --- 
- 4  t o  10 MbJ--which could be completed in 1981. 



Despite these positive signs, in California and other s t a t e s ,  

major u t i l i t i e s  are  reluctant to  develop . 
. 

large quant i t ies  of 
small-scale hydro, pay oi l  -based prices,  or to  purchase power from 
non-utility developers without assurance tha t  t he i r  plant will be 
profitable.  

Financing s i t e  feasibi l  i ty  studies presents another problem. 
Because most of Cal i fornia '  s .potential projects a re  w i t h i n  pub1 i c  
water suppl ies  systems, irri.gation and flood control d i s t r i c t s ,  
the governing boards of these agencies a re  unfamil i a r  w i t h  e l ec t r i c  
generation or  u t i l i t y  practices, and are  financially constrained 
by a post ~ropdsition-13 crunch. 

Three other financing i.ssues have surfaced i n  Cal i fornia:  according to  

Assemblyman Levine: 1) dry-year default  problems, or  the inabi l i ty  to  meet 

principal and in teres t  payments from climatically-limited e l ec t r i c  sales;  
2 )  defining the role  of large u t i l i t i e s  regarding independent water 
d i s t r i c t  developers; and 3 )  the recent IRS ruling that  long-term 
contract power sold to private u t i l i t i e s  or  federal marketing 
agencies must be financed under taxable bonds. This r u l i n g  corn- 
promises small-scale hydro economics by raising in t e res t  ra tes .  

Even w i t h  a time-constrai ned permit process, many time-con- 
suming problems s t i l l  remain'with licensing. In California f o r  
example, the major permit problem i s  the water rights issue. To 
a l lev ia te  some of these problems the s t a t e  has begun t o  educate 
key people and make funds available to  expand i t s  small -scale 
hydro resource: the State  Energy Commission has established a 
f eas ib i l i t y  study grant program; workshops are  scheduled fo r  water 
d i s t r i c t  personnel interested i n  small-scale hydro; the Commission 
will soon t r a in  i t s  s t a f f  to  make on-si t e  preliminary f eas ib i l i t y  

assessments ; computer model supporti ng arguments for  cos t-based resal e 
rates  before the PUC and the FERC i s  now operating. 

Additionally, the s t a t e  has proposed funding f o r  f eas ib i l i t y  
study loans to  be repaid only if  projects prove workablesand has 
guaranteed bonds for  dry-year defaults.  T h s  PUC,must now require 
private u t i l  i t i e s  to  iniprove marketing arrangments and optimization 



of power generation has been incorporated into the s t a t e  water 
project. According to Levine, the most crucial areas fo r  leg is la t ive  
action will be in easing restr i ,c t ive wheel i n g  laws, creating loan 
guarantees, and designing a s t a t e  water permit.process for  small- 
scal e hydro. . 



CASE STUDY PRESENTATIOrl 

On Friday the Conference reconvened with a presentation by 
the s t a f f  of the Program i n  Social P'lanagement of Technology, 
University of Washington, a case study subco'ntractor f o r  NCSL. 
Senator Hess explained that  case studies a re  an important part  
of NCSL's DOE contract and wil.1 provide background information 
for  a project pol icy report. They exemplify the small -scale hydro- 
e l ec t r i c  development process and are  used for  technical assistance. 
programs to the s t a t e s .  

Case studies he1 p identify development procedures and document 
problems and impediments which hinder e f f i c i en t  planning, l icens- 
ing, and constructing a t  different  stages of s i t e  devel opment . 
The Pasco, Washington s i t e  was selected by.Mr. Schwartz and his 
s t a f f  fo r  presentation a t  t h i s  conference primarily for  i t s  
geographical proximi ty to  the conference se t t ing  . 

In l a t c  Scptcmber case study summaries will be publishkd f o r  
dis t r ibut ion.  Please contact NCSL, Small -Scale Hydtoelectric Project 
for  copies,. 

The comments by Mr. Schwartz were. especial ly  re1 evant because 
he directed them toward the s t a t e  1eg.islators and s t a f f .  He gave 
an his tor ical  perspective of the r iver  and geopolitical issues,  
as well as a technical description of the project. Mr. Schwartz 

specif ical ly  reported on the power purchase agreement, power costs,  
investment return , taxes and insurance, and .the s t a t e  regulatory 
constraints,  which he and his s t a f f  have identified i n  t he i r  analysis. 

The South ,Columbia Easi n ' Irrigation Dis t r ic t ,  Pasco, Washington 

will construct, own, and operate the project.  Sea t t le  and Tacoma 
will purchase the power ou'tput contractually fo r  40 years a t  15 

mills/kwh and obtain permits and licenses fo r  transmission. 



Regarding the regulatory constraints and costs of the project,  
based on infomati  on from interviews., , Mr. Schwartz reported 
tha t  the la rges t  regulatory problem has been w i t h  the federal 
government, spec i f ica l ly  the FERC.  However, 'innovative financing, 
use of one lead-si te  strategy among s i x  possible s i t e s ,  and support 
from the s t a t e  and the press have helped balance the federal con- 
s t r a i  nts . 

Mr. Schwartz thought tha t  widespread use of hydro by i r r iga t ion  
d i s t r i c t s  i n  the West and Pacific Northwest m i g h t  become a variable 
i n  current U.S. reappraisal of water r ights  and energy project 

\ pol ic ies .  

Following Mr. Schwartz' s case study presentation, Mr. John Warren, 

Project Leader, Research Triangle Ins t i tu te ,  North Carolina, reported 
oii the erforts o f  his firm as a contractol- w i t h  the  s t a t e  Lnet-gy 

Ins t i tu te .  Mr. Warren has established a small -scale hydro informati on ' 

clearinghouse f o r  potenti,al dam developers. H ~ S  program of action 
includes pub1 ica t i  on of a newsletter (Box 12194, Research Triangle 

. Ins t i tu t e ,  'Research ~ r i a n g l e  P'ark, North Carol ina 27709, (919) 541-6971), 
dam surveys, analysis of impact of state/federal inst i tut ional  and re- 
gulatory factors  on small -scale hydroel ec t r ic  projects.  His office.  
also provides application assistance to  dam developers. 

Other e f for t s  by Mr. Warren's of f ice  have included computerization 
of dam safety f i l e s  with hydro potential ,  calculations of dam capabi l i t ies ,  
and a hydroelectric power assessment f o r  the North Carolina Department 
of Administration and the Appalachian Regional Commission. 



L U N C H E O N  K E Y N O T E  A D D R E S S  

SENATOR TED BOTTIGER 

Friday's Eeynote.luncheon speaker was State Senator Ted Bottiger, 
Washington. Senator Bottiger addressed four questions which NCSL 

staff had voiced. 
. Hhat position on the states'  energy agendas should renewable 
energy sources. be places! 

2 )  What role should s ta te  legislators play in. encouraging 
devel opment of renewabl e energy? 

3 )  .What actions shauld s ta te  legislators take i n  expediting 
small -scale hydroelectric development..? 

4) How can NCSL's Energy Committee assist  i n  the development 
of small -scale hydroelectric a t .  the federal and s ta te  
1 eve1 ? 

Whi 1 e strongly supporting energy conservation, Senator Botti ger 
call ed for the vigorous pursuit of new generation opportuni tfes .. 
We must s t a r t  looking for alternatives which are proven technologies 
-and which can be brought on 1 h e  i n  a short time, he said. He 
.suggested that part of the answer to our future energy problems 
can be found by examining our past energy ,sources by considering energy con- 
servation,and seeking new.generation opportunities. While stimu- 
lating a new energy technology i s  a complex and "iffy" task, the 
Senator noted that small -scal e i s  a proven, off-the-she1 f techno1 ogy 
which i s  a t  a conunercialization stage in it; development. 

Considering the role of s ta te  legislators in facil i tat ing re- 
newabl e energy development, Senator Bottiger pointed out that each 
developer faces a different se t  of legal and institutional con- 
straints and economic challenges. Easing them would be an ap- 
propriate focus for 1 egislative action. ,senator Botti ger advocated- 
surveying the s ta te ' s  resources and broadly disseminating that 
information. 

Senator Bottiger responded to the third question by citing 

specific 1 egis1 ative action a1 ready taken by his state of Washinqton. 



which eventual ly  removed a financial barr ier  fo r  i r r iga t ion  d i s t r i c t s  
and permitted them to issue long-term revenue bonds and enter into 
1 ong-term eontract sales  . Senator Bottiger described Washington' s  

Energy ~ a c i  1 i t i e s  S i t e  Eva1 uation Council and urged other s t a t e s  
to  adopt a mini-version for  small -scal e energy opti ons . 

Concerning the ro le  of NCSL' s Energy Committee in small -scale 
hydroelectric development, the Senator recommended tha t  s t a t e s  
share information and experiences;with NCSL as the conduit for  that  
exchange. 

Final l y ,  Senator Bottiger thought tha t  improving inventories 
where viable small hydro s i t e s  a re  located and di s t r i  b u t i  ng that  infor- 
mation to  more potential developers would be valuable. 



WORKSHOPS 

During the Workshop Recommendation and Summary Session faci l i ta-  
tors reported on their group discussions and offered pol icy reiom- 
mendations developed by the conferees. j t  appeared that most of 
the groups focused on topical problems, b u t  a number of substantive 
policy options were suggested. The most. significant recommendation 
made concerned the need for standardized environmental review and 
reporting coordination by federal and s ta te  governmental agencies. 
State energy facil i ty s i t e  evaluation councils , s ta te  1 ead agencies , 
establishment of negative declarations, implementation by s ta te  
PUC's of PURPA provision, deletion of rate of return regulations, 
creation of one-stop licensing, tax-exempt financing for sale of 
power, federal/state guarantees of revenue bonds, were a l l  
recommended by the conferees. 

The FERCstreamlining efforts were characterized i n  one group 

as only "less long" and representative of "Potomac Barriers." 
a reference to 'federal obstacl es. Discussion empha'sized the regional 

power issues and.aspects of energy development. 

I t  was interesting to see l i t t l e  concern expressed regarding 
the need for and the cost of fish ladders, and the.diff iculty in 
acquiring and/or transferring water rights. 
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THINKING SMALL MAY BE THINKING BIG 

Sterl  ing Munro 
Bonnevi 1 1 e Power Administrator 

On my daily drive to work, I sometimes l i s t en  to  a radio s ta t ion  that  broad- 
casts Dale ~ a r n e ~ i e ' s o b s e r v a t i o n s  on making the most on one's s e l f .  He deplores 
undeveloped human potential . How .much potential i n  a1 1 humans to do. great things, 
he exults! B u t ,  oh, how 1 i t t l e  of that  capacity ever gets developed, he bemoans. 
And what a waste 'for i t  t o  go unused, he sighs. 

We1 1 , that  ' s  pretty much the way I feel about small -scale hydro. From your 
. 

sponsorship of the Small-Scale Hydroelectric Policy Project, I suspect you may. 
feel the, same way. So I appla.ud your- e f for t s  to  identify the barriers to  develop- 
ment, t o  document case h is tor ies ,  t o  develop a model program f o r  s t a t e  legis latures ,  
and to  seek answers and public support by sponsoring regional conferences-such 
as th i s .  

Your project director  has asked me to  focus on three questions: (1)  Will BPA 

have a small-scal e hydro program in the coming months? ( 2 )  How does BPA view the 
development of small -scale hydro as .an energy source for  the Northwest? ( 3 )  Who 
and what role  can BPA s t a f f  play i n  ass is t ing s t a t e  legis latures  to  develop small- 
scale  hydro programs? I shall  address a l l  three questions, b u t  not i n  that  order. 
I should 1 ike f i r s t  to  t r e a t  the second question, the one concerning BPA's view 
of small hydro as a'regional resource -- small hydro being defined as projects 
w i t h  capacity of 15 megawatts or l e s s ,  although the House is  reported ready to 
ac t  favorably on qegislation sponsored by Senator Jackson and passed by the Senate 
that ,  for  the purposed of Federal financial assistance, would change the definit ion 
to  25 megawatts or less .  Then I should l i k e  to  combine and answer as. one the 
questions about a BPA' small hydro program and t h e  who and what of how BPA can help 
s t a t e  legis latures  promote the development of small hydro projects. 

Already I have said tha t  I feel about undeveloped small hydro potential the way 
Dale Carnegie does about undeveloped human potential .  A feeling of l e t ' s  do some- 
thing about tha t  undeveloped.potential! And thesame could be said about so lar  
potential . . . and wind potential . . . and biomass and cogeneration potential . . . 
and about a l l  the other renewable resource potential presumably jus t  s i t t i n g  out 



there waiting t o  be developed. And I feel the same way about conservation, which 
m u s t  be considered a resource, - too, a1 ong with 1 arge - or  small -scal e hydro and 
conventional or renewable resources. 

When looking a t  the potential of conservation o r  renewable resources, be i t  
small -scale hydro or  solar  or  whatever, we find tha t  the real i s t i c  conservation 
savings or  power generation tha t  can be expected to  come from any one project 
o r  source i s  re lat ively small . That i s ,  there. a ren ' t  any 1000 megawatt blocks ' 

of conservation or  renewable resources out there. B u t  there a re  so many small 
prospects tha t ,  a1 together, they can add u p  t o  a large amount. So, in  .seeking to , 

develop the potential of small hydro -- as w i t h  small-scale projects u t i l iz ing  
other.renewable resources -- we are  panning fo r  gold d u s t ,  not looking for  nuggets. 
B u t  there ' s  also a l o t  of fool ' s  gold in the streams where we are  doing the 
panning! 

For example, l e t ' s  not get  overly impressed when we hear there a re  39,000 . 
megawatts of 'small-scale hydro potential i n  Washington, Oregon, Idaho and Montana 
west of the Divide -- as reported by the Water Resources Research Ins t i tu te  07 
each of those s ta tes .  Because, a f t e r  allowing fo r  a l l  the res t ra in ts  'on small 
hydro development, the real i s t i ca l  l y  at ta inable  small hydro i n  these four North- 

'' west s t a t e s  may amount to  a mere fraction of the potential . That's how i t  turned 
out when the Oregon water resources people and the i r  Washington and Idaho and Mon- 
tana counterparts compl eted the i r  prel i m i  nary screening of the potential '  s i t e s .  
When Oregon's Water Resources Research Ins t i tu t e  had finished considering the 
i r r iga t ion  and f i sh  and other existing uSes tha t  m u s t  be protected . . . the.  
environmental concerns . . . the transmission distance and expens'e i n  re lat ion 
to  the output of a small project . . . the rural or  town populations . tha t  would 
have to  be moved . . . and the other res t ra in ts  .. . . Oregon's highly-publicized 
6,000 t o  12,000 megawatts of small -scale hydro potential became 227 megawatts to  
413 megawatts depending on whether the power was ' to  be available 50 percent of the 
time or  only 30 percent of the ,time'. The Oregon people who had measured a..theoretical 
potential of thousands of megawatts found a real i s t i c a l l y  at ta inable  potential of 
a - few hiridred -- a real i s t i ca l  l y  at ta inable  potential equivalent not to  f ive  
nuclear power' plants, as widely pub1 icized, b u t  a fraction of one. 

So i t  was j n  Washington, Idaho and Montana. . Their water resources peopl e t e l l  
us tha t  each s t a t e ' s  much publicized theoretical potential measured i n  the thousands 



of megawatts has a realistic.ally at ta inable  potential tha t  must be measured i n  

the hundreds. 

Instead of being discouraged by these real -worl d ' real i t i  es , 1 e t  ' s  be happy 
for  the potential tha t  can be developed. Let 's  find ways --- to  do i t .  

The President, i n  his recent so lar  energy messages to  the public and the Con- 
gress, s e t  as a goal f o r  the nation to  ,be producing 20 percent of i t s  total  energy 
consumption.by means of so lar  and other renewable resources by the year 2000. He 
said that  6 percent of the nation's present energy consumption i s  provided by those 
means, mostly hydro. . In our region, of course, 45 percent of a l l  the energy we. 
use comes from hdyrn. We don't  use more energy per capita than other regions, b u t  

mave of what we do use i s  consumed i n  the form .of e l ec t r i c i ty  -- 53 percent a t  
l a s t  count. ,Although our region i s  gett ing more heavily into thermal power, about. 
85 percent of the e l ec t r i c i ty  we use i s  s t i l l  hydro. Simple arithmetic shows, 
then, that  45 percent of our region's energy comes from hydro, compared to  6 per- 
cent of the nation's energy coming from hydro - and so lar  and other renewable resources. 
We are  ahead of the President's goal fo r  the nation, b u t  because so much of our 
hydro already is developed, we will have to  work 'hard to  s tay ahead. On the other 
hand, our a1 ready developed hydro gives 11s a b i g  1ea.d on developing other renew- 

L 
able res.ources. Many of the' renewables produce power intermittently and require 
back-up and '1 oad-shaping. The Columbia River system can provide the storage to  
make the intermittent production of some renewabl e resources more dependabl e and 
therefore more marketable, more useable. In short ,  the hydro system we already have . 
i n  pl'ace may p u t  us i n  a position to  lead the nation i n  developing solar  and other, 
renewabl es . 9 

I t .  doesn't help jus t  t o  say there ' s  12,000 megawatts of potential i n  Oregon, i f  

nobody i s  allowed to  b u i l d  any dams. B u t  i t  does help, I t h i n k ,  t o  say there 's  
6,000 to 12,000 megawatts potential ,  i f  we also say b u t  we're going to  have to  go 
a l l  out to  ge t  even a few hundred megawatts developed, i n  our 1 ifetimes, considering --- 
a l l  the res t ra in ts .  Maybe I shouJd add, "and only i f  we l i v e  a long time." Even -- 
i f  some among us think more is at ta inable ,  l e t ' s  not get hung u p  arguing tha t  point. 
Maybe everythihg tha t  has  been ruled out as a r e su l t  of prel iminary screening . 

shouldn't have been. Maybe people will be willing to  pay a higher environmental 

o r  economic price for  small hydro than they are  now. B u t  t ha t  is  not the point. 

The point i s  to  get busy dai.ng what i s  now at ta inable ,  and then push  fo r  more if  



indeed more becomes r ea l i s t i ca l ly  at ta inable .  That's how the big-scale hydro 
got developed -- one a t  a time, the best s i t e s  f irst ,  the lesser  and less-agreed 
upon s i t e s  next, then the more marginal s i t e s ,  until  there came a point where 
not enough people were willing to  pay the economic o r  the environmental price. 

Conditions may be changing t o  favor more hydro development i n  a l l  s izes ,  large 
o r  small. The special advantages of hydro have t o  be adjudged pretty compel1 i n g  

as  we reassess our energy options. I t  i s  a domestic resource that  doesn't add to  
our o i l  imports and balance of payment problems. I t  i s  re lat ively inf lat ion proof. 
'Fuel costs a re  zero. If i s  clean, safe  and as renewable as any form of energy. 
Assuredly, a good portion of the hydro potential across the land tha t  has gone 
undeveloped f o r  environmental o r  economic reasons may,. on being given a '  new look, 
be judged feasible.  Nevertheless, those a 'ren' t  a l l  hazzahs I hear fo r  the Ben 
Frank1 i n  o r  Asotin s i t e s  now tha t  serious consideration of those two undeveloped 
b i g  s i t e s  has been resurrected by the Corps in the f i r s t  ,instance, and 'a group 
of cooperatives called the Pacific Northwest Generating Co., in the other.  And 

jus t  a couple of months ago, I read tha t  in California protestors chained themselves 
to  rocks' i n  the reservoir area of the newly constructed Mellones Dam to stop f i l l i n g  
of the reservoir and prevent what the$ viewed as ruination of the Stanislaus River 
and white water canoeing. 

I don't  know that  feeling would r u n  tha t  strong against small-scale hydro, b u t  

I do know tha t  for  specif ic  s i t e s  there a re  various degrees of enthusiasm among 
d i f fe rent  in te res t  groups. I a lso know tha t  among would-be builders there are 
varying degrees of hope and expectation -- and varying degrees of in te res t ,  toa,  
considering t h e . r e a l i t i e s .  

One of the r e a l i t i e s  i s  tha t  a f t e r  each s t a t e ' s  Water Resources Research Ins t i -  
tu te ,  o r  the Corps o r  the Bureau of Reclamation or  the DOE o r  somebody e lse ,  iden- 

) 

t i f i e s  the potential s i t e s ,  a f eas ib i l i t y  study must be made by somebody. That's 

t rue whether f o r  a previously undeveloped s i t e  o r  one developed for  some other 
purpose w i t h  a dam i n  place jus t  waiting fo r  someone to add generators. That takes 

time and money. BPA's small-scale hydro resource assessment team -- one of s ix  

resource assessment "teams we have established to  look into many types of potential 
future resources -- t e l l s  me a f eas ib i l i t y  study fo r  a small hydro s i t e  can easi ly  

chew u p  $100,000 a'nd tha t  the average i s  between $30,000 and $40,000 for  f eas ib i l i t y  
studies fo r  typical small hydro projects recently completed o r  underway in th i s  region. 



O u t  of the 1,443 stream reaches identified by the State  of Oregon's Water 

Resources Research Ins t i tu te  as having potential f o r  small hydro, only 56 --- 56 
out of 1,443 -- survived preliminary screening. That leaves 56 s i t e s  tha t  might 
be developed. B u t  that  also leaves 56 f eas ib i l i t y  studies to  be done -- by some- 
body -- a t  a cost of $30,000 to $40,000 each, on average. That's a l o t  of money . 
for  any u t i l i t y  -- especially a small u t i l i t y  -- t o  expend on a small-scale hydro 
s i t e  when you consider tha t ,  for  other than the very small projects under 1% mega- 
watts, come licensing time the same long, drawn-out licensing procedure must be 

faced as fo r  big hydro s i t e s .  In addition to  obtaining s t a t e  and local permits 
and 1 icenses , non-Federal 'u t i l  i t i e s  wishing to  develop small hydro projects must 
obtain Federal Energy Regulatory Commission ( F E R C )  permits and 1 icenses. FERC 

recently issued revised permit/license requirements to  comp1,y w i t h  the President 's  
request to simplify Federal licensing procedures, b u t  these revisions have met 
opposition from the'environmental community. The public review period has passed, 
b u t  .FERC has not ye t  chosen to  implement these new .procedures. And while e f for t s  
to  simp1 i fy  1 icensi ng procedures a re  stymied or  del ayed a t  one 1 eve1 of government, 
new rules and regulations that  complicate the procedure are  adopted a t  other levels .  

For example, the Oregon State Energy Faci l i ty  Si t ing Council jus t  a month ago 
adopted a rule identifying 51 plant species and 8 animal species which, i f  threatened 

by a power plant,  would require rejection of the s i t e .  .I ' m  'not saying these en- 

dangered species shouldn't be protected. I am saying i t  makes i t  even more d i f f i -  

c u l t  to  get approval of a small hydro s i t e ,  or any other k i n d  of power s i t e ,  in 

Oregon. There will be more rules and regulations of th i s  type, and not jus t  in 

Oregon, I am sure -- and applying not jus t  to  small-scale hydro, b u t  to  a l l  kinds 

of a l ternat ive energy resources tha t  people say should be more acceptable than the 

conventi.ona1 projects tha t  have encountered so much trouble. 

You will forgive me, I hope, i f  I appear somewhat skeptical about the degree of 

deep-down support fo r  renewable resources. I f reely confess to  harboring some 

doubts about the ease with which we will be able to  make the t ransi t ion into the 

world of new and renewable resources. My own s l ight ly  skeptical view i s  tha t  power- 

plants of any type and new power technology of any type are  acceptable in inverse 

proportion to  the i r  readiness fo r  constructiom or  implementation -- the closer a t  
hand, the more unacceptable. When a s i t e  specif ic  project i s  ready to  go, you can 

count on i t ,  somebody will object. You know that  i s  t rue of nuclear and coal pro- 

jects .  B u t  did you know tha t  in Idaho, the other day, one of the editors of the 



Lewiston Tribune was stopped i n  an e f fo r t  to  instal1 solar  heating on her new 
house by neighbors who claimed the solar  panels would be unsightly. Local 'codes 
permitted the neighbors to  prevail .  Elsewhere, happily, tha t  is not the case. 
B u t  no wonder the Lewiston paper edi tor ial ised:  "We - can harness the s u n ,  b u t  will - 
we?" And did you see wherethe Portland Oregonian edi tor ial ized a. few weeks ago on . 

the heal t h  hazards of.  par t iculate  emmissions from wood stoves! The Oregonian cited 
a recent study by the Oregon Department of Environmental .Qua1 i ty . So, ' 1 e t  ' s not 
t h i n k  the t ransi t ion will be easy. I t  will come. . I t  . j u s t  won't be easy. . 

For 81.1 t h e .  potential small -scale hydro s i t e s .  identified and a1 ready prel i m i  narily 
screened. by the Water Resources Research Ins ti tutes of the four Northwest s t a t e s  , 
f e a s i b i l i t y  studies a re  underway on very few. That i s  t rue even though the Depart- . 

ment of Energy i s  now offering low-interest loans up  t o  90 percent of the cost of 
f e a s i b i l i t y  studies and up  to  75 percent- of the cost of construction on s i t e s  
found feasible .  I t  i s  t rue even though the Corps of Engineers and the Bureau of 
Reclamation can s t i l l  be given authorization and appropriations by Congress i n  the 
time-honored way fo r  gett ing multi-purpose r iver  development f eas ib i l i t y  studies 
done and actual construction accomplished. In f ac t ,  BPA's small-scale hydro team \, 

\ 

can find only about a dozen feasibi l  i t y  studies recently completed or  underway 
f o r  small-scale hydro projects,  hal'f of them funded by DOE. So l e t ' s  give a cheer 

f o r  the Wan Springs Indians and the South ~olumbia Irr igat ion Dis t r ic t  and the 
City of Spokane and others doing f eas ib i l i t y  studies w i t h  DOE a.ssistance. And 

l e t ' s  give an even. bigger cheer fo r  those doing them without Federal help -- from 
l i t t l e  Lincoln ~ l e c t r i c  in Northeastern Washington, which i s  trying t o  develop a 
3 megawatt project on the Kettle River, t o  the three Columbia Basin Irrigation 
~ i s t r i c t s ,  which a re  working w i t h  the b ig  municipal systems of Sea t t le  and Tacoma 
to  develop 5 i r r igat ion canal s i t e s  ranging from 2.2 megawatts to  14.5 megaw.atts 
as we1 1 as one canal s i t e  w i t h '  72 megawatts of potential . One project I am watching 

with special  in te res t ,  because i t ' s  near my home i n  Wenatchee, Washington, i s  the . 

one sponsored by Chelan County PUD whichhasapplied t o  FERC fo r  l icenses to  build . 

two small hydro plants of 4 megawatts each on the Wenatchee River. A t  Bonnevil l e ,  

we're a lso cheering the e f fo r t s  of the Clark County and Skamania County Public 
Ut i l i t y  Distr ic ts  t o  develop up to  37 megawatts of peak power on the L i t t l e  White 
Salmon River, a project BPA had viewed as .only marginally feasible  and of low prior i ty  
when f i r s t  proposed by Skamania i n  1964. We hope th i s  will prove to be a prime 

example of how hydro f eas ib i l i t y  improves w i t h  the passage of time. 



We1 1 , short  of completion of our small hydro team's forthcoming eval uation, 
I hope I have made clear  how BPA presently views small-scale hydro as an energy 
source fo r  the Northwest. We see i t  as having small potential re la t ive  to  overall 
regional needs, beset w i t h  many problems b u t  feasible  i n  many cases today where 
i t  was not feasible  i n  years past, and important -- nay, v i ta l  -- t o  develop t o  
the f u l l e s t  extent possible. I say vi ta l  because I do not think we can afford 
to  overlook any available resource that  i s  economically and environmentally feasible ,  
especially a renewable resource, no matter how small. In China, I saw use of hydro 
projects producing as l i t t l e  as 12 kilowatts - kilowatts, not megawatts --,enough 
to power jus t  a few 1 i g h t  bulbs . China has 60,000 or  more small hydro generators 
p u t t i n g  out time amounts of e1ectricit.y b u t  making a valuable contribution t o  
total  supply in.energy-poor China. 

You can count on me 'as part of the "small i s  beautiful" crowd . . . provided. 
My proviso i s  t ha t  we a1 so must be will i n g  t o  develop the 1 arger scale projects,  
including those u t i l iz ing  conventional resources, to  the extent necessary i f  -- 
a f t e r  factoring in a l l  feasible  and cost-effective conservation -- we find tha t  a l l  
the small and renewable projects we are  able to  develop are  n o t s u f f i c i e n t  to  meet 
people' s needs. 

One of the special problems for  small'-scale hydro i s  t ha t  as a rule i t  produces 
very 1 i t t l e  firm power. Usually, i t  u t i l  izes run-of-the-river streamflows w i t h -  

out the benefit of storage, and i t  must be integrated with a large system that  
can provide the emergency back-up and load-shaping. Bonneville and the Federal 
Columbia River Power System now provide the load-shaping, as we cal l  i t ,  for many 
of the 61 small -- under 15 MW -- hydro plants already existing i n  the region. How 
much more backup the Federal system can provide we cannot answer precisely a t  th i s  
time. I t  is one of the things our resource assessment teams will t ry  to  determine. 

Bonneville presently i s  1 imited to  participating i n  planning studies and to  en- 
hancing the marketability of intermittently-produced small-scale hydro energy by 
storing i t  i n  the fom. of water in Federal reservoirs,  advancing energy, load- 
shaping to  the extent we can and, to  be sure,  providing the necessary transmission. 
Marketing opportunities, of course, are ul timately determined by price. Wi t h  the 

estimated cost for  e l ec t r i c  power from large thermal power a f t e r1985  i n  

excess of 30 mil 1 s per kwh, maybe i n  eicess of 40 mi 11 s ,  small -scale hydro could be 
very price competitive. We shall use our imagination and ingenuity to  t r y  not to 



overlook any practical means to  market t h i s  intermittent b u t  renewable resource. 

BPA, as you real ize,  does - not have a so-called ' 'u t i l  i'ty responsibil i ty" a1 though, 
because of our e f for t s  t o  encourage proper planning to  meet the region's needs, 
we frequently are accused of acting as i f  we thought we did. B u t  the f a c t  i s  t ha t  
we have no leg is la t ive  mandate t o  assure that  suf f ic ien t  power is avai lab le  to  
meet the requirements of homeowners or  other end-use consumers. That is  the respon- 

s i b i l i t y  of the u t i l i t i e s  which serve the end-users. Under existing law, we 
simply market Federal power, se l l ing  i t  a t  wholesale w i t h  preference t o  publicly 
owned u t i l i t i e s  and cooperatives and -- t o  the extent available -- t o  Federal agencies, 
industries and investor-owned u t i l  i t i e s  as we1 1 . Such power now consists of the 
hydro produced a t  1 arge Federal mu1 t i  -purpose dams bull t and operated by the 
Corps of Engineers and the Bureau of Reclamation, plus cer tain amounts of thermal 
power which we are  acquiring under net-bil l ing a'rrangements approved by Congress. 
The Corps and the Bureau are  b u i l d i n g  very l i t t l e  new generation these days, and 
BPA f o r  a l l  practical purposes reached the l imi t  of i t s  net-bill i n g  capabili ty 
some. time ago. So not only have we had to  exercise our contractual r i g h t s  and give 
formal Notice of Insufficiency to  our preference customers as regards our a b i l i t y  
to  meet t h e i r  fu l l  requirements a f t e r  1983,. b u t  we a r e  qui te  limited now as to  what 
we can do t o  assure development of small -scale hydro -- o r  anything e l se  i n  the 
region. 

We would 1 i ke to  be able to  do more.. Specifically,  we wou1 d 1 i ke to  have the 
authority the proposed regional power b i l l  would give us w i t h  respect t o  conserva- 
t ion and renewable resources. As f o r  the l a t t e r ,  the b i l l  would allow us to  acquire 

the output of small hydro and other renewable resource projects constructed by others.  
The b i l l  would not authorize us to construct generating f a c i l i t i e s ,  and we do not 
seek such authority.  The authorization fo r  BPA t o  acquire power generated a t  pro- 
jec ts  b u i l t  by others would be a powerful stimulus t o  the development of the maximum 
feas ib le  and cost-effective small-scale hydro projects and other renewable resources. 
I t  would, i n  e f fec t ,  p u t  the equity of the Federal Columbia River Power System be- . 

h i n d  the financing required by whomever were to  build the projects. T h i s ,  combined 

w i t h  the assurance of a market f o r  the power, would bring lower in t e res t  ra tes  and 

lower power costs than otherwise possible,. and d is t r ibute  both the costs and the 
benefits throughout the region. 

The p r i o r i t i e s  contained i n  the pending regional power b i l l  also would tend to  



assure maximum development of the  a t t a i n a b l e  smal l -scale hydro p o t e n t i a l  o f  the  

region.  The b i l l  would e s t a b l i s h  a reg iona l  p lanning process f o r  review o f  the  

' u t i l i t y  fo recasts  o f  fu ture  needs and t o  make sure t h a t  n o n - u t i l i t y  i .nput i s  g iven 

cons idera t ion  i n  the  reg ion ' s  f ina l~~assessments  o f  needs. This same reg iona l  

p lanning process would then determine the  ways i n  which the  needs would be met -- 
conservat ion, so lar ,  wind, hydro, nuclear,  coal , o i l  , whatever. But the  b i l l  does 

n o t  leave i t  e n t i r e l y  up t o  the  reg iona l  power planners t o  determine what resources 

would be employed t o  meet the  pro jec ted needs. The b i l l  would establ  i s h  p r i o r i t i e s .  

Conservation would come f i r s t . ,  Then renewable resources, i n c l u d i n g  small -scal e 

hydro. Then and o n l y  then could nuclear  o r  coal o r  o the r  conventional resources be 

added t o  the  mix. The reg ion  would proceed on a1 1 th ree t racks  simultaneously, i f  

necessary, bu t  conservat ion and renewable resources t o  the  ex tent '  f e a s i b l e  and 

c o s t - e f f e c t i v e  would be fac to red  i n  f i r s t .  But I remind you, under the  b i l l  BPA 

could n o t  develop these resources , - -  we would be on ly  a p o t e n t i a l l y  w i l l i n g  pur- 

chaser o f  power. Some u t i l i t y  o r  o the r  e n t i t y  must stand ready, w i l l i n g  and ab le  

t o  b u i l d  the  hydro p r o j e c t .  

By au tho r i z ing  BPA t o  purchase the  output  o f - p l a n t s  b u i l t  by others,  and by 

assigning p r i o r i t y  t o  renewable resources ahead o f  conventional , the  b i  11 c e r t a i n l y  

would make BPA a much s t ronger  f o r c e  t o  assure maximum f e a s i b l e  development o f  

smal l -scale hydro. And .so would Sect ion 210 o f  t he  Pub l ic  . U t i l i t y  Regulat ion and 

Pol i c y  Ac t  (PURPA) . Sect ion 210 requ i res  FERC by November 9 t h i s  year  t o  prescr ibe  

r u l e s  t o  encourage cogenerat ion 'nd small power product ion; de f ined t o  i n c l  ude hydro 

p r o j e c t s  under 80 megawatts a t  e x i s t i n g  dams. This w i l l  have the  impact on BPA o f  

f u r t h e r  encouraging us t o  exchange energy from such power product ion f a c i l i t i e s  f o r  

energy from the Federal system -- thereby e f f e c t i n g  the  load-shaping and f i r m i n g  o f  

power I spoke o f  e a r l i e r .  A f t e r  FERC adopts these r u l e s ,  t he  S ta te  regu la to ry  

commissions i n  the  case o f  regu la ted u t i l i t i e s ,  and the  u t i l i t i e s ,  themselves, i n  

the  .case o f  non-regulated- u t i  1 i t i e s ,  mus t provide f o r  imp1 ementation o f  t he  FERC 

r u l e s .  That means BPA necessar i l y  w i l l  develop an implementation p o l i c y .  I f  

Sect ion 210 i s  e f f e c t i v e  i n  encouraging more sponsors t o  undertake such p ro jec ts ,  

as I hope and expect i t  w i l l  be, BPA w i l l  stand ready t o  perform i t s  PURPA r o l e .  

So t h e  p o t e n t i a l  e x i s t s  -- t h e ~ e ' s  t h a t  word " p o t e n t i a l "  again -- f o r  BPA t o  

a c t  as more o f  a c a t a l y s t  then he re to fo re  i n  t h i s  reg ion  f o r  development o f  small-  

scale hydro and conservat ion and o the r  renewable resources. The proposed reg iona l  

power b i l l  would ,give a push t o  development o f  economical ly f e a s i b l e  resources by 



giving BPA purchase au thor i ty ,  and P U R P A ' W O U ~ ~  give an addit ional  push by the  
Section 210 provisions permitting more generous assessment of economic f e a s i b i l i t y  
as  well a s  by the provisions already i n  e f f e c t  allowing DOE t o  make loans f o r  ' 

f eas i  b i  1 i t y  s tud ies  and construction of sma.11 hydro projects .  

The extent  to  which .BPA can play a ro le  i n  development of small hydro and con- 
s e r v a t i o n  and other  renewable resources t h u s  i s  s t i l l  being shaped a t  the  Federal 
l eve l .  Innovative s t a t e  undertakings might provide us w i t h  more opportunit ies.  
Meantime, we a r e  doing the  things I have described, and intend t o  do them with 
i ncreasing v i  gor and v i  t a l  i t y  . 

You wil l  f i n d  us more eager than ever before t o  put our people t o  work on load 
in tegra t ion  s tud ies  and marketi ng s tud ies  and preparation of o ther  k i n d s  of data 
t h a t  would a s s i s t  the  regulatory commissions and l eg i s l a t u r e s  of the  S ta tes  t o  
advance small hydro and o ther  renewable resource development. We don ' t  want Dale 

Carnegie o r  anyone e l s e  t o  deplore t h a t  Bonneville might not be 1 iving up t o  our 
potent ia l  f o r  seeing t h a t  small hydro and other  renewable resources and conservation 
a r e  developed up t o  t h e i r  po ten t ia l .  We would even l i k e  t o  be invested w i t h  some 
more potent ia l  t o  have t o  t r y  t o  1 ive  u p  t o .  



ENVIRONMENTAL OVERVIEW OF SMALL-SCALE HYDROELECTRIC .POWER 

Richard Cel l a r i u s  

S i e r r a  c lub  

The organizers o f  t h i s  conference have g iven me a f a i r l y  s t r a i g h t -  

forward assignment - what are. a l l  t he  good and bad th ings  about smal l-  

scale hyd roe lec t r i c  power from an environmental perspect ive? This i s  

no small task  t o  do i n  f i f t e e n  minutes. I ' d  '1 i k e  t o  s t a r t  by asking 

you t o  take a hard l ook  a t  an i n i t i a l  quest ion!  I s  t he re  a need? 

I f  so, how g rea t  i s  t he  need? One cannot deny t h a t  t he  P a c i f i c  coast 

and e s p e c i a l l y  t he  Northwest i s  exper iencing a major  i n f l u x  o f  people 

and i n d u s t r i a l  growth -- as f o l k s  f l o c k  here t o  avo id  the  debacles 

of p o l l u t i o n  o f  bo th  a i r  and water, t h e  degradat ion o f  c i t i e s  and 

suburbs and t h e  general d e t e r i o r i a t i  on o f  t he  na tu ra l  .environment 

by human developments. I n  our  eagerness t o  accept a l l  t he  new tax  

revenues they b r i n g  and t o  develop new incen t i ves  t o  keep 'em coming, 

we need t o  r e a l i z e  t h a t  i t  would be a mistake t o  go t o  such extremes 

t h a t  we l o s e  one o f  t he  major  assets t h a t  a t t r a c t s  them -- and has 

a t t r a c t e d  many of us -- i n  the  f i r s t  place, t he  scenic grandeur: and 

o the r  na tu ra l  resources of t h e  Northwest. And I w i l l  admit t h a t  I 

too  am an immigrant from C a l i f o r n i a .  I n  f a c t ,  we ' re  a l l  immigrants, 

aren'  t we? 

So as we cdnsider  t h i s  technology, my f i r s t  p o i n t  i s  t h i s :  l e t ' s  

n o t  g i ve  away too  much. I ' m  reminded o f  a s t o r y  I f i r s t  heard from 

a c o l l  ege classmate of mine over 20 years ago. A 1 i t t l e  o l d  l a d y  was 

d r i v i n g  along the  highway i n  her  sh iny new Volkswagen and no t i ced  

another 1 i t t l e  o l d  1 ady stopped by the  s i d e  o f  the  road w i t h  the  hood 

up on the  f r o n t  o f  her  sh iny new Volkswagen. The f i r s t  l i t t l e  o l d  

l ady  p u l l e d  over and asked what the problem was. "Wel l" ,  s a i d  t h e  

second, "Look., I t  seems t h a t  I ' v e  l o s t  my motor".  "Oh", s a i d  the  

f i r s t ,  " ~ o u ' ' r e  l u c k y  I came along. We can f i x  t h a t  e a s i l y .  I ' v e  

go t  a spare i n  my t runk" .  As we at tempt t o  develop our  energy r e -  

sources, what i l l u s i o n s  do we have f o r  t h e  sources of our  spare! 



But f o l k s  a re  coming, a r e n ' t  they? Even w i t h  conservat ion 

measures, jmmiarat ion of people i s  going t o  cont inue t o  c rea te  demands 

f o r  more energy. For t h e  Northwest, t h a t  has t r a d i t i o n a l l y  meant 

e l e c t r i c i t y ,  e s p e c i a l l y  hydro power. I won' t  go f u r t h e r  i n t o ' t h e  

is'sue o f  how much growth w i l l  occur o r  t he  p o l i c i e s  necessar-y t o  reduce 

the  growth -- you o e t  t h a t  a l l '  too f requen t l y  a l ready.  But please 

d o n ' t  l ook  a t  smal l -scale hydro development -- o r  any o the r  energy 

source -- as an out .  No ma t te r  how benign they appear i n  comparison 

t o  o the r  sources, a l l  energy developments have adverse environmental 

and s o c i a l  impacts as w e l l  as bene f i c i a l  ones. The whole bsophy 

behind the  Environmental Impact Statement process i s  t o  sub jec t  t h e  

impacts t o  p u b l i c  rev iew and t o  have the, ana lys is  be an i n t e g r a l  p a r t  

o f  t h e  decision-making process. 

Our energy choic,es now a r e  s o c i e t a l  choices; by t h a t  I mean they 

r e a l l y  i n v o l v e  p o l i t i c a l  and s o c i a l  issues, n o t  t echn ica l  quest i  ons 

f o r  t h e  most p a r t .  Therefore, i t  i s  very  impor tan t  t h a t  t he  dec is ion-  

making process be an open one. The more p a r t i c i p a t i o n  i n  and i n fo rma t ion  

about t he  process, $ t h e  more 1  i kel  y . w i  11 be the  probabi 1  i ty  t h a t  t he  

fo l ks  who must f i n a l l y  l i v e  w i t h  t h e  'choice w i l l  a t  l e a s t  accept t he  

dec is ion .  I s t r o n g l y  recommend the  development o f  c i t i z e n  advisory 

counc i l s  t o  work w i t h  those doing t h e  p lanning and f e a s i b i l i t y  s tud ies ,  

s t a r t i n g  as e a r l y  as poss ib le  i n  t he  developmental process. Don ' t  

r e l y  o n l y  on standard publ i c  n o t i c e  publ i c a t i o n  t o  g e t  them invo lved.  

L e t ' s  g e t  down t o  s p e c i f i c s .  Hyd roe lec t r i c  power i s  essential l y  

a renewable res.ource; i t  depends u l  t i m a t e l y  on s o l a r  energy. There a r e  , 

some impacts, o f  course, due t o  both i n s t a l l a t i o n  and opera t ion  o f  a  

f a c i l i t y .  I ' d  l i k e  f i r s t  t o  rev iew b r i e f l y  a  few o f  these problems i n  

a  gener ic  sense before  d iscuss ing  s p e c i f i c  types o f  smal l  -scale p ro jec ts .  

Many o f  these impacts a r e  obvious and you 've  heard them before.  Many 

o f  them w i l l  be minor  problems f o r  smal l -scale developments. But  t he re  

are  a  few p o i n t s  t h a t  I ' v e  o n l y  r e c e n t l y  become aware oaf, and 1 '11  

p u t  a  l i t t l e  more emphasis on these, i n  a n t i c i p a t i o n  t h a t  they may be 

new t o  you as w e l l .  



The most visible effects of'any hydroelectric project will be 'on 
the land i t s e l f .  Many potential s i t es  are in wilderness areas, in de 

facto roadless areas, or in wild or scenic river corridors. They may 
have historic and archaeologicd significance. These will have legal 
or po'litical barriers to their use. B u t  such preserves should not be 
the only concern. We are also losing prime commercial forest 'land and 

agricul tural 1 and to development a t  an a1 armi ng rate. Some of the best 
s i t es  for growing such crops are in river valleys and floodplains which 
are prime candidates for new o r  enlarged 'dams. There must be careful 
weighing of the relative benefits and losses before a decision i s  made 
to sacrifice one product for another. 

And l e t  us n o t  forget the impact of the transmission corridors. 
A 20-50 mile-long, 100 foot-wide transmission corridor might be the 
worst part of a project. Are there less visible and less destructive 
a1 ternatives that m i g h t  save an otherwise viable proposal? 

In the analysis of the impact of a. project, there i s  also a real 
danger in overinflating i t s  value by including w h a t  may be specious or 
deceptive recreation benefits. One more 1 ake to r u n  motorboats on may 

not be an advantage a t  a l l .  And how much energy will be utilized by 

folks driving'to this  new recreation s i t e  and then running their  motors 
on i t ?  .If we are t a l k i n g  about small-scale developments, maybe a 
significant portion of the energy made available will be expended for 
recreation. The total energy picture must be considered, not just well- 
chosen pieces . 

The second se t  of impacts will be on the water qua1 i ty .  Setting 

, the fisheries impacts of watepqualit,y aside a moment, dams disrupt 
natural s i l ta t ion and nutrient patterns. This not only results in 
problems behind the dams, b u t  can have a deleterious impact on the 
vegetation comuni t i es  downstream that develop as a result of the 
available nutrients and s i l t  brought i n  by the stream flow and periodic 

floodings. . The temperature fluctuations and extremes due to impound- 
ments are likely to be quite different from the free-flowing stream 
as well. There are also major problems of oxygen depletion in impound- 
ed waters as the organic matter decays. This, is  a relatively short-tern 



e f fec t ,  b u t  could have long-term implications i f  i t  disrupts the natural 
processes downstream and the ecological system changes as a resu l t .  

The impact on f i sher ies  resources .should be, perhaps, the qreat- 
e s t  env.ironmenta1 concern over hydropower here i n  the Northwest. I t  
may not be much of one any more, however, as we have apparently already 
l o s t  much of our natural f i sher ies .  I t  i s  not jus t  the physical bar- 
r i e r s  of dams and turbines that  the f i sh  have to  deal w i t h  o r  the loss 
of spawning grounds, i f  they could get there. We need to  know even 
more abaut the biology of the f i sh .  I jus t  recently' learned . that  
salmon fingerlings migrate down to  the sea t a i l  f i r s t .  That i s ,  they, 
are  physically carried down stream bay the flow, not swimminq down- 
stream. When t h i s  flow isinterrupted by a lake, fo r  example, the 
probability of the fingerling reaching the sea i s  considerably lessened. 

./ . 
Rcgulatcd flow pattcrns a re ' a l so  out of phase w i t h  natural flows 

tha t  fisheri.es need. In the spring, the run-off from meltina snow 
i s  trapped behind the dam, rather  than f ac i l i t a t ing  the spring migration. 
And i n  l a t e  f a l l ,  when natural flows a r e .  low, regulated flows begin 

to  increase as fol ks demand more energy for  heating, e tc .  and i t  i s  
more diff jcul  t f o r  the f i sh  to  get  upstream to spawn. So even w i t h  

f i sh  ladders and screens over turbines, the f isheries  a re  s t i l l  severely 
interfered w i t h .  And the..smaller the stream, the more c r i t i ca l  the 
flow requirements may be. 

I. mentioned e a r l i e r  tha t  dams disrupt nutrient and s i l t a t i o n  
patterns and water temperature. Another resu l t  of th i s  i s  the dis-  
ruption of food webs and thus food supplies fo r  resident species. 
There i s  a .  great deal of documentation of compl e t e  changes i n  the 
nature of the f i sh  community when a dam is.constructed. 

A t  a recent meeting, a eroup called the ~olumbia River Citizens 
'Compact , was formed to  work for  protection and recovery of natural 

I 

resources i n  the Columbia basin. Two principles of the i r  "Compact" 
a re  particularly relevant here: " (1) Fish and wildl i fe  shall  be en- 
ti t led to equal r ights  w i t h  power, transportation and agricu1:ture 
in the consideration of any proposed project; ( 2 )  Legal protection 



shall be provided fo r  optimum flows, as distinguished from minimum 
flows, for f i sh  and wildl i fe  on every occasion when a public water 
r ight  i s  t o  be established or recognized." 

Recently the federal Departments of Inter ior  and Commerce joint ly  
issued proposed regul'ations designed to strengthen compliance with the 
F i s h  and Wildlife Coordination Act. Views of s t a t e  and federal wild- 
1 i f e  agencies must be taken. i n  to  account, consul tation must take place 
a t  the e a r l i e s t  planning stages and there must be public participation 
throughout the decision-makinq process. I t  i s  an encouraging s i g n  that  
a t  the federal level ,  a t  l eas t ,  f i sh  and wildl i fe  conservation would 
be given equal weight to  economic and other projected costs and benefits. 

One point here needs emphasis. The concerns about potenti a1 
. . 

problems should not stop w i t h  the construction of the project.  Even 
w i t h  small-scale developments, we need strona and enforceable. reoula- 
tions on operation. O p t i m u m  flows must be maintained. A aood project 
can become very destructiv'e depending on how i t  i s  managed. Specifi- 
cation of the necessary controls m u s t  be part of the planning and 
environmental analysis process from the beginning. And we must r e s i s t  
the temptation to  relax them fo r  convenience or economic reasons a t  
a l a t e r  date. 'One of the most environmentally destructive forces i n  

existence i n  the aovernment today i s  the "variance". I t  ought to  be. 
prohibited, without variance! 

I would now 1 i ke to  review the various types of small-scale 
hydroelectric development and t e s t  them against the probl ems I 've 
jus t  outlined.. As I understand i t ,  there are about four suggested 
ways t o  develop small -scal e hydro: refurbishing existing small power 

dams for  greater efficiency o r  generator capacity; ins ta l l ing  genera- 

ting capacity i n  f a c i l i t i e s  originally constructed f o r  other purposes 
such as i r r iga t ion ,  water supplies, flood control , e tc .  ( r e t ro f i  t t i n a )  ; 
construction of new dams; and f ina l ly ,  the ins ta l la t ion  of a bulb 
turbine system w i t h  a diversion pipe direct ly  i n  the stream without 
any dam construction a t  a l l .  



Refurbishing and/or instal l ing penerating capacity on already 
existing dams makes a great  deal of sense, and these a re  l ike ly  to  
have m i n i  a1 environmental impact over whatever impact has already C 
oocurred through the original construction. I do have a few cautions. 
In a few cases, refurbishing may mean dredging years of accumulated 
s i l  t, and disposal of the s i l t  could become a problem. I f  one was 
generating on a stream-flow basis,  ra ther  than relying on the dam for  
wet t o  dry period storage, however, then s i l t  removal.might be avoided. 
In the case of ins ta l l ing  generating capacity on dams original ly  
constructed fo r  other purposes, there may be serious conflicts between 
the periodic flow demands for  power production and those f o r  the 
original purpose. Such conf l ic t s  need to  be examined because power 

'production may not be practical o r  economic i f  the project i s  constrained 
to  operate on somebody e l s e ' s  schedule. The construction of new 
transmission 1 ines could al'so create  major probl ems. 

The construction of new dams or  raising the height of existing 
ones a re  perhaps the most c r i t i ca l  a l ternat ives .  They will a lso 
require the most s t r ingent  examination of environmental imp'acts. 
There a r e  many s i t e s  tha t  cannot be u t i l ized  because of preserve 
designation. There a re  others tha t  should not be and would be 
opposed by a 1 arge 'number of environmental and other groups. Fisheries, 
wi ld l i fe  and land-use concerns would predominate here. There may be 
other s i t e s , '  however, tha t '  could be acceptable if planning were done 
properly. I have seen some suggestion, incidentally,  tha t  a trade- 
off m i g h t  be made fo r  the destruction by a new dam of a natural 
f ishery,  by constructi ng a f i sh  hatchery as replacement o r  insti tuting 
more d i rec t  management of the f i sh  r u n ,  e tc .  To me t h i s  i s  a dangerous 

game to  play, both from an aesthet ic  and biological point of view. 
There i s  s t i l l  a l o t  we don't  know about fisheriesybiology. I jus t  
saw a news'report about a study being made a t  the University of 
Washington where they a r e  experimenting w i t h  conditioning salmon by 
forcing t h e m  t o  swim ' i n  an a r t i f i c i a l l y  generated stream so the.y can 
get  strengthened by exercise -- the man-made subs t i tu te  for  natural 
stream flows. I t  make about as much sense as a l l  those folks who go 
out f o r  the i r  jog around the block and then climb in to  the i r  gas 



guzzler for the five-minute d r i ve '  to the s tore  or the off ice.  And 
what are  we'doing to  the richness of natural gene pools and the i r  . 

response to environmental change as we a r t i f i c i a l l y  cul ture  only a 
few sel ected. stocks and exterminate the res t?  Preserving natural 
gene stocks i s  f a s t  becoming a major concern of resource biologists.  

The f inal  method i s  the no-dam one -- ins ta l la t ion  of a turbine 
and generator system depends only o'n the fl,ow of the stream using a 
diwersion pipe. I find th i s  an intriguing idea. I t  can certainly 
eliminate many of the potential  problems created by impoundments. 
My main concern would by'how much of the natural flow of the stream 
would be diverted throughthe tu'rblne. Even over short  distances . 

t h i s  could create real problems fo r  natural f i sh  runs. This would 
not be a problem of 'course i n  i r r iga t ion  canals. 

Now tha t  I ' v e  given th i s  long laundry l i s t  of potential problems, 
l e t  me emphasize that  these a re  potential  problems and they may only 
be c r i t i ca l  for  a limited number o,f otherwise a t t r ac t ive  s i t e s .  Fly 
purpose for  going thraugh them i s  t o  t ry  to  convince you tha t  a thorough 
analysis must be made of every s i t e .  In your discussions d u r i n g  th i s  

I 

conference, you will want t o  find ways of expediting dealing w i t h  
the environmental and other requirements that  must be met. B u t  please 
don' t make the mistake of trying to  find ways of circumventing these 
requirements. Keep i n  mind one of Francis Bacon's aphorisms: Naturae 
enim non imperatur, n i s i  parendo (We cannot command nature except by -- 
obeying her.)  The environmental analyses required are  there to  help 

. . 
us learn'  how best t o  obey natural laws -- for  our long -term benefit. 

Before concluding, I need t c  add one other important point. 
There are  undoubtedly a number of a t t r ac t ive  s i t e s  f o r  small-scale 
hydroelectric developmen't which, will meet the environmental and other 

. s o c i a l ,  pol i t ical  and economic reqirements.  These need to  be iden- 
t i f i ed  early i n  the planning process, w i t h  fu l l  public participation, 
as I mentioned ea r l i e r .  B u t  i n  addition t o  a s i t e  by s i t e  analysis, 
there 'should also be 'a  programmatic analysis,  tha t  i s ,  a review of 

. . 
how many si,tes a re  l ike ly  to  be developed and the overall impact of 

t . 



developing a l l  of them.  Any given project may by i t s e l f  have 1 i t t l e  
impact, b u t  the cumulative impact w i t h i n  a watershed, across watersheds 
or even within larger ecological regions, could be large. I would 
suggest tha t  such programmatic analyses be done on a state-wide basis,  
a t  a m i n i m u m ,  and on a regional basis i n  the case of the Columbia basin. 
The analyses should, b e  done by bodies that  t o  not have a role  in  . ' 

promotion small-scale hydro, so tha t  they can be done as c r i t i c a l l y  
and objectively as possible. ~nvironmental i s t s  1 earn f a s t  to demand 
programmatic analyses as they see .environamental qua1 i ty  ni bbl ed 
away project by project. 

Small-scal e hydroelectric development cer tainly does have an 
important place i n  the overall l i s t  of renewable energy sources. I 

personally would p u t  i t  relat ively h i g h  on the l i s t  of pr ior i t ies  to  
consider -- after.conservation, of course, including mandatory 
measures, not ju s t  voluntary ones. Most environmental organizati ons 
do not have a specif ic  pol icy on small hydroelectric developments , 
b u t  they a re  concerned about the loss of any more of our f ree  flow- 
ing streams. Few of us have a good sense of jus t  how s~liall a project 
can be and t h u s  have minimal environmental impact, b u t  s t i l l  be 
practical . The poss ib i l i t ies  'are intriguing, and certainly seem 
more a t t r ac t ive  than ei ther  nuclear OT coal f i red  thermal plants. 
We need to  know a great  deal more than we do now, and I'm pleased 
tha t  there a re  some comprehensive studies being done. I suspect the 

actual total  power available i s  relat ively small, however, and small - 
scale  hydroelectric power i s  no more of a panacea than anything e lse .  
We a l l  thought nuclear power would be our salvation -- and i n  f ac t  
there was a time when most environmentalists supported i t s  development. 
B u t  we've learned a lesson, I hope, and we need to  look a t  every 
proposal w i t h  a good strong dose of skepticism. 

So tha t  i s  my basic message: Do t h e . s i t e  studies -- our concerns 

a re  going to  be primarily s i t e  specif ic  -- and do them we1 1 . Keep the 

pub1 i c  involved from the s t a r t .  Trying. to resolve problems early 
could. go a 1 ong way t o  el i m i  nati ng confl i c t s  and expedi ng the approval 
process. 
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INTRODUCTION 

The recent  worl  d  energy. shortage has increased i n t e r e s t  i n  the  d i rec -  

t i o n  o f  renewable energy sources. The focus o f  t h i s  conference i s  on the  

o l d e s t  w ide ly  u t i l i z e d  o f  these sources -- smal l -scale hydro. The focus of 

t h i s  presentat ion i s  on the  economics and f inance o f  smal l -scale hydro deve- 

1  opment . 
0 

I w i l l  address mysel f  t o  present ing an overview and d e f i n i t i o n  o f  pro- 

cedures and issues r e l a t e d  t o  economic and f i n a n c i a l  considerat ions i n  plan- 

n ing  small hydro power pro jec ts ,  and an i d e n t i f i c a t i o n  o f  t h e  key problems 

o r  'issues and poss ib le  pol i c y  courses t h a t  cou ld  be imp1 emented i n  t h e i r  

sol u t i o n .  

AUSLAM & ASSOCIATES' ACTIVITY I N  SMALL HYDRO 

I n  coming months, we w i l l  be invo lved i n  the  Rural Development I n i t i a -  

tives-Energy. f o r  Rural America Program, i n i t i a t e d  by President  Carter,  which 

i s  an t i c ipa ted  t o  conta in  a  s i g n i f i c a n t  l e v e l  o f  funding f o r  small hydro 

development i n  the  Uni ted Sta tes .  1 t . i ~  planned t h a t  t h e  program by mid-1979 

w i  11 have nominated 750 p o t e n t i a l  small hyd roe lec t r i c  - s i t e s  , conducted 250 

reconnaissance studies by October 1979, completed 100 f e a s i b i l  ity studies by 

October 1980, and w i l l  eventua l ly  provide funds f o r  cons t ruc t i on  f o r  those 

p ro jec ts  deemed . t o  be f e a s i b i l e  by January 1981. The program hopes t o  add 

300 MW o f  add i t i ona l  capac i ty  by t h e  mid-1980's. 

OVERVIEW OF THE ECONOMICS AND FINANCE OF SMALL HYDRO 

Uniqueness o f  Small Hydro .  

Small h y d r o e l e c t r i c  p r o j e c t s  d i f f e r  f rom e x i s t i n g  conventional hydroel ec- 

t r i c  f a c i l  i t i e s  * in  f o u r  s i g n i f i c a n t  ways important  t o  economic and f i n a n c i a l  

f e a s i b i l i t y  ana lys is .  F i r s t ,  most small h y d r o e l e c t r i c  p r o j e c t s  have r e l a t i v e -  

l y  low heads ( l ess  than 100 f e e t ) .  Because t u r b i n e  and o the r  powerhouse costs 



a r e  more closely correlated t o  flow than he-ad, the per kilowatt (kW) cost  of 
powerhouse, switch yard and other miscellaneous equipment can be relat ively 
high. 

Second, the analysis of small projects i s  usually conducted in the context 
of a s ingle  purpose, nonessential project. The decision to  construct o r  not 
construct generally will be based solely on the benefits versus the costs of 
power production'. This i s  i n  contrast  t o  many major multi-purpose projects 
jus t i f ied  on.flood control,  recreation and other benefits i n  addition to  the 
value of power. 

~ h i r d ,  most small hydro projects have 1 i t t l e  working storage dedicated to  
power production. .This will simplify the operational plan of the project and 
will a lso r e su l t  i n  the nature of the project 's  power being different  than In 
most power projects. In the typical small project w i t h  1 i t t l e  or no storage, 
there is  no a b i l i t y  to  s tore  water and schedule peak power generation. Con- 
sequently, the project i s  run-of-the-river, w i t h  1 i ttl e ,  i f  any, dependable 
capacity. 

Fourth, the cost of service of large hydro projects will include the trans- 
, mission bvstem t o  a substation capable of handling a large power i n p u t .  In 

small hydro projects w i  t h  much small .power output, transmi s s i  o'n 1 i ne costs 
should typically represent a lesser  portion of the total  project costs because 
of the ava i lab i l i ty  of substations and transmission 1 ines t h a t  can handle up 

t o  15 MW of additional i n p u t .  ~ e c a u s e  of t h i s ,  the treatment of transmission 
system costs and losses wil l  be eas ie r  t o  evaluate. 

~ e t e r k i n a t i o n  of Small Hydro Economic and Financial Feasibil i ty 
The three major comp9,nents of determining the economic and financial feasibi-  

1 i t y  of a small hydro, project are  the market, economic and financial analysis. 
This begins w i t h  a market analysis which flows to the economic analysis,  which 
flows to  the financial analysis. I f  a project proves feasible  through the 

financial  analysis,  sens i t iv i ty  analysis should be performed on the project. 

Market Analysis - The market analysis i s  performed to determine the market- 
a b i l i t y  of power and the value of the output. The major potential markets are  



pub1 i c  and investor owned u t i l i t i e s  and private industrial  users. The value 
of a small hydro project is determined by the power purchaser's opportunity 
to  reduce existing costs while maintaining equivalent service. For u t i l i t y  
-purchasers, we have found tha t  the most accurate way to  estimate the value 
of the output is  to  determine the amount of time tha t  each generation type is 

the most expensive energy.source tha t  small hydro w i l l  displace. In this way, 
small hydro would be replacing the marginal energy source. In most cases gas 
turbines a re  the marginal source. 

Economic Analysis - The economic analysis is deemed positive when project 
' 

benefits exceed. project costs.  Since small hydro projects a re  usual l y  sing1 e 
purpose (comparing the cost  and benefits of power production) and are  typically 
for  an investor, an internal r a t e  of return is most often used. i n  evaluating 
the benefits and costs of a small hydro project. The internal r a t e  of return 1 

shows the expected prof i t  i n  percentage terms. 

The federal government convention i s  t o  assume constant price levels when 
evaluating the costs and benefits streams f 0 r . a  project. We feel tha t  general 
price escalation and resource cos t  inf lat ion i s  a m u s t  and we -have proposed 
to  the government tha t  t h i s  be done. In evaluating projects,  t.he u t i l i t i e s  
always u t i l i z e  general price escalation and resource cost escalation. We 
fee l  i t  should also be done fo r  small hydro. 

Financial Analysis - Financial analysis is to  determine i f  financing can 
I 

be found and if revenues-sufficient t o  provide debt service to  the project can 
be generated. A posit ive financial analysis m u s t  show tha t  the project i s  
self-l iquidating w i t h  acceptable risk a t  r e a l i s t i c  rates .  

The sources of project financing a re  principally the federal government, 
public u t i l i t i e s ,  and investors. -The federal government, mainly through DOE, 

i s  currently se t t ing  up a loan program which President Carter has decided to  
push. We are  closely following the developments i n  this area so tha t  we can 
aid i n  preparing loan applications when the program becomes rea l i ty .  

Public u t i l i t i e s  can finance projects through general obligation and revenue 
bonds. Investors can finance projects through bonds, warrants, stocks, and 
long- and short  term debt. ' 



Sensi t ivi ty  Analysis - The analysis of any project cannot project economic 
and financial conditions into the future w i t h  absolute cer tainty.  For th is  
reason, we normally perform sens i t iv i ty  analysis a t  the f eas ib i l i t y  1 eve1 . 
T h i s  sens i t iv i ty  analysis looks a t  the internal r a t e  of return,  assuming 
d i f fe rent  project l i f e s  and energy values. Sensi t ivi ty  analysis provides, 

\ 

fo r  the investor, a gauge fo r  the re la t ive  r i sk  tha t  he can expect by under- ' 

taking small -scal e hydro development. 

ECONOMIC ISSUES AND POLICIES FOR SMALL HYDRO DEVELOPMENT 

The probability of a small hydro project proving to  be economically and 
f inancial ly  feasible  i s  greatly reduced by existing regulatory and economic 
constraints.  Some of these constraints ex i s t  because of the capital  intensive 

nature of small hydro and some because of existing laws and regulations. 

In our experience, we have r u n  i r ~ l o  several key cconomic or  financial yro- 
blems which can be expected to  deter  the development of small hydro. We feel 
there a r e  four major areas. These four major issues and selected pol jcies for  
the i r  so1 utions are:  

Issue 1: The marketing phase of f eas ib i l i t y  i s  very d i f f i c u l t  and important. 
Projects must have a guaranteed market and price so the debt can 
be serviced. 

Pol icy: a )  I.nsti t u t e  c lear  guide1 ines and standards for  determining the 
val ue of power produced. 

b) Influence and ericourage u t i l i t i e s  to  purcha~e power and pro- 
vide debt services fo r  the project. 

Issue 2:   he f eas ib i l i t y  stage i s  a. period of major r isk.  All project ex- 

penditures a re  subject to  . total  loss .  
Policy: Provision of f eas ib i l i t y  funds to  reduce r i sk  to  acceptable levels.  

Issue 3: project f eas ib i l i t y  i s  sensit ive to  the cost of financing w i t h  the 
public sector a t  an advantage over the private sector.  This i s  not 

so much in - the  ~ . e s t  as i n  the f a s t  since a majority of projects i n  

the West a re  public o r  quasi-public. 
Policy: Provision fo r  private access to  financing a t  reasonable ra tes .  



Issue 4: Tax exempt bond s ta tus  no t  a v a i l a b l e  except t o  p u b l i c  sponsors who . 
do n o t  s e l l  t o  IOU's. 

Pol i c y :  Guarantee tax  exempt s ta tus  o f  government issued small hydro revenue 

bonds. . . 

SUMMARY AND CONCLUSIONS 

I n  summary, I have ta l ked  about the  marketing, economics and f inance o f  small 

hydro. I n  add i t i on ,  I have i d e n t i f i e d  key i ssue? and p o l i c i e s  f o r  small hydro 

development. We have found t h a t  t he  key quest ions t h a t  developers ask are: 

e .How much wi l -1  i t  cos t  t o  b u i l d ?  

e Who w i l l  I s e l l  i t  t o ?  

e How much can I s e l l  i t  f o r ?  

e Where can I get  . the  money? 

How much p r o f i t  w i l P  I make? - 

These quest ions can best  be answered w i t h  a d e t a i l e d  f e a s i b i l i t y  study of 

t he  marketing, economics and . f i nance  o f  a p r o j e c t .  The issues and the  p o l i c i e s  

t h a t  w i l l  he1 p i nves to rs  ob ta in  p o s i t i v e  f i n d i n g s  w i l l  be the  focus of t he  

workshops t h a t  w i l l  f o l l  ow these .. 
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Figure 2. Hypothetical Example of Utility Power Value Calculation. 
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HYDROPOWER AND THE BUREAU OF RECLAMATION 

Nelson J .  Jacobs 

Bureau of Recl amation 

THE PAST 

The Bureau of Reclamation was es tabl ished t o  carry  out  t he  ppovisions of 

the  Reclamation Act' of  1902.. The purpose of t h a t  a c t  was the  "construction of 

i r r i g a t i o n  works f o r  the  reclamation of a r i d  lands" i n  the 17 westernmost of the  

contiguous 48 s t a t e s .  Providing water suppl i e s  t o  "reclaim" lands for- i r r i g a t e d  

agricul  t u r e  was the  primary i n i t i a l  mission of Reclamation and remains today 

as  an important f a c e t  of Reclamation's concept of water resources development. 

In the  ensuing 75 years ,  Congress has enlarged Reclamation's mission t o  i n -  

clude rnu1,tlpurpose water resource development t o  meet the  water needs of an 

ever-expanding population. Today, Reclamation developments help t o  meet the  
needs f o r  water supply, improvement of water qua l i t y ,  flood con t ro l ,  r i v e r  

regula t ion,  f i s h  and wild1 i f e  enhancement, recreat ion,  .po l lu t ion  abatement, 

and hydroelect r ic  power. 

Since the  beginning of operation of the f i r s t  1200-kW u n i t  ,on the  Minidoka 

Project  i n  Idaho i n  1909, Reclamation has constructed and operat:ed 50 hydro- 

e l e c t r i c  powerplants i n  the  West, w i t h '  a t o t a l  i n s t a l l ed  capacity of over 

10,000 MW, making Reclamation ane of the  Nation's l a rge s t  producers of  hydro- 

e l  e c t r l c  power. Some of the.  bes t  known of Reclamation's powerplants a r e  a t  Hoover 

Dam and Glen Canyon Dam on the  Colorado River and Grand Coulee Dam on the  

Columbia River, which has a present  capacity of over 4100 M W .  

In addit ion t o  these  generating fac i  1 i t i e s ,  Reclamation has constructed over 

16,000 miles of transmission l i n e s  t o  d i s t r i b u t e  the  power and energy produced. 

The DOE (Department of ~ n e r g ~ )  recent ly  assumed responsi b i l  i ty f o r  t ~ n s m i s s i o n  

of federa l  l y  produced power, and a1 1 Reclamation transmission faci  1 i t i e s ,  ex- 

cept  on-project '  f a c i l  i t i e s ,  were t ransferred t o  t h a t  agency. . 

THE PRESENT 

In recent  years ,  t he  problems of energy a v a i l a b i l i t y  and increasing cos t s  

f o r  energy development have'.led . to  a national e f f o r t  t o  develop economical and 



envi  ronnenta l  l y  acceptable energy resources. Studies were undertaken t o  

i n v e s t i g a t e  the  p o t e n t i a l  f o r  adding capac i ty  a t  some o f  Reclamation's opera t ing  

powerpl ants. Grand Coul ee Powerpl ant ,  f o r  instance, i s  being expanded w i  t h  a 

T h i r d  Powerplant which, when completed, w i l l  increase t h e  t o t a l  i n s t a l l e d  capa- 

c i  ty. t o  about 6200 MW. Add i t i ona l  s tud ies  a r e  underway t o  extend the  T h i r d  

Powerplant and prov ide  a t o t a l  i n s t a l l e d  capac i t y  o f  about 8600 MW. Studies 

are  i n  progress t o  i n v e s t i g a t e  poss ib le  add i t i ons  a t  Hoover Dam. Fll though s tud ies  

t o  date i n d i c a t e  t h a t  between 500 and 1000 MW a d d i t i o n a l  capac i ty  may be optimum, 

schemes w i t h  up t o  2000 Mdd o f  a d d i t i o n a l  capac i t y  have been considered. Studies 

such as these showed t h a t  a d d i t i o n a l  h y d r o e l e c t r i c  development a t  e x i s t i n g  

Reclamation f a c i l i t i e s  was poss ib le .  

Reclamation then undertook a study t o  evaluate,  compare, and p r i o r i t i z e  a 

number o f  p o t e n t i  a1 ' h y d r o e l e c t r i c  developments i n  t he  Western Un i ted  States.  

T.he study, completed i n  February 1977, was c a l l e d  the  WEES (Western Energy Ex- 

pansion Study). E i  gh ty - f  i v e  p o t e n t i  a1 h y d r o e l e c t r i c  developments were evaluated 

and p r i o r i t i z e d  f o r  f u r t h e r  study. Although many o f  these had been i nves t i ga ted  

i n  t h e  past,  i t  was considered necessary t o  reeva lua te  them according t o  

today 's  c r i t e r i a  o f  economics and environmental and s o c i a l  concerns. I n  add i t i on ,  

p o t e n t i a l  u p r a t i  ng of e x i s t i n g  Reclamation powerplants was i nves t i ga ted  and the  

p o t e n t i a l  o f  geothermal, so la r ,  and wind energy was addressed. Table I shows 

a summary o f  t he  study proposals considered. 

As a r e s u l t  o f  the  eva lua t ion ,  f u r t h e r  s i t e - s p e c i f i c  study o f  34 p o t e n t i a l  

. h y d r o e l e c t r i c  developments'was recommended. O f  these, 27 were o f  convent ional 

h y d r o e l e c t r i c  development and 7- were o f  pumped-s torage'  schemes. Tabl e I I shows 

the  study schedule recommended as a r e s u l t  o f  the*WEES. The m a j o r i t y  o f  the 

proposed convent ional hydroel  e c t r i  c developments i nvol  ve adding capaci ty a t  

e x i s  ti ng Recl amati on powerpl ants o r  add i t i ons  o f  powerpl ants a t  e x i s t i n g  

Reclamation f a c i l i t i e s .  

P r i m a r i l y  as a r e s u l t  o f  WEES, Reclamation has p resen t l y  i n  progress 3 1 '  

p lann ing  s tud ies  o f  p r o j e c t s  t h a t  i n c l  ude hydroel e c t r i  c development . Tabl e 3 

l i s t s  those p lann ing  s tud ies .  Funding f o r  these s tud ies  comprise about one- 

f o u r t h  o f  Reclamation's .plan fo rmu la t i on  budget. The t o t a l  est imated capac i ty  

a t  these s i t e s  i s  over 13,600 MW; however, t h e  m a j o r i t y  o f  these s tud ies  a re  o f  

r e l a t i v e l y  smal l  add i t i ons  t o  ex ' i s t i ng  Reclamation f a c i l i t i e s .  The g rea te r  



p a r t  o f  t h i s  p o t e n t i a l  capac i ty  i s  i n  f i v e  pumped-storage schemes and a 

few l a r g e  hydro add i t ions .  Depending upon the  length  o f  th.e congressional 

au tho r i za t i on  process, i t  i s  est imated t h a t  those p r o j e c t s  which proved t o  

be f e a s i b l e  and acceptable developments would come on - l i ne  i n  t h e  1985 t o  

1990 time- frame. 

H i s t o r i c a l l y ,  hydropower i n  the  West has meant la rge,  high-head p lan ts .  

It i s  genera l ly  f e l t ,  however, t h a t  t h e  m a j o r i t y  o f  t he  la rge,  high-head 

s i t e s  i n  the  West have e i t h e r  been developed o r  a re  n o t  p r a c t i c a l  f o r  deve- 

lopment due t o  today 's  environmental and soc ia l  concerns. This was ev ident  

dur ing  the  WEES eva luat ion .  Those p o t e n t i a l  developments ranking h igh  on the  

r e s u l t i n g  p r i o r i t i z e d  l i s t  were add i t i ons  t o  e x i s t i n g  R e c l a m a t i o n . f a c i l i t i e s ,  

which would r e s u l t  i n  minimal environmental o r  soc ia l  inipacsts . U n t i l  recent ly ,  

1 i t t l e  e f f o r t  has been made t o  determine the  p o t e n t i a l  f o r  low-head hydro- 

e l e c t r i c  power i n  the  West. Devclopmcnt o f  low hcad hyd roe lec t r i c  power i s  gen- 

e r a l  l y  regarded as l e s s  envi ronmental ly  ob jec t ionab le  than most a1 te rna t i ves  

and, there fore ,  should be more acceptable. The changing economics o f  thermal 

power development, due t o  esca la t i ng  c a p i t a l  costs and f u e l  costs, a re  a l so  

making low-head Hydropower an economically a t t r a c t i v e  a l t e r n a t i v e .  As a 

r e s u l t  o f  de l i be ra t i ons  and evaluat ions du r ing  the  WEES, Reclamation i s  under- 

t a k i n g  a  Low-head Hydroe lec t r i c  Eva luat ion  and Inventory  covering the  17 Western , 

States.  This study began t h i s  year and i s  p ro jec ted t o  be a  3-year e f f o r t .  

For purposes o f  the  study, 'low-head i s  de f ined as having a  normal opera t ing  

d i f f e r e n t i a l  water sur face o f  n o t  more than 20 m (approximately 06 f t . ) .  

The study d f f o r t  i s  being c l o s e l y  coordinated w i t h  the  'Corps o f  Engineers ' 
Nat ional  Hydropower Study t o  preclude d u p l i c a t i o n  o f  e f f o r t  and insu re  com- 

p a t i b i l  i t y  o f  study methodology and r e s u l t s .  The study w i l l  be performed in '  

t h ree  phases, as shown i n  Figure 1. 

Phase. I. - The i n i t i a l  phase w i l l  be accomplished by a  five-man mu1 ti- 

d i s c i p l  i n a r y  Reclamation team w i t h  the  assistance. o f  Reclamation's seven 

reg iona l  o f f i c e s  and t h e  Engineering and Research Center. Phase I w i l l  

concentrate on i d e n t i f i c a t i o n  . . o f  p o t e n t i a l  addi t ions.  o f  hyd roe lec t r i c  capac i ty  

a t  e x i s t i n g  Reclamation f a c i l i t i e s  such as dams, d i ve rs ion  dams, and canal 

drops, which were n o t  inc luded i n  the  WEES assessment. This p re l im ina ry  

work i s  an at tempt t o  i d e n t i f y  some developments t h a t  could r e a d i l y  make 



an e a r l y  c o n t r i b u t i o n  o f  power and energy. The team w i l l  c o l l e c t  and analyze 

the  operat ional  f low data f o r  t he  p o t e n t i a l  p lan t ,  perform p r e l  iminary 

designs and cos t  estimates, and do economic and f i n a n c i a l  analyses t o  deter-  

mine the  economic f e a s i b i l i t y  o f  t he  developments. For. those t h a t  show 

economic f e a s i  b i  1 i ty , some p r e l  i m i  nary assessment o f  environmental impacts 

w i l l  be done. Those t h a t  show both economic f e a s i b i l i t y  and a c c e p t a b i l i t y  . 

f rom an environmental s tandpoint  w i l l  be recommended f o r  f u r t h e r ,  more 

d e t a i l e d  p lanning s tud ies .  It i s  est imated t h a t  Phase I w i l l  be completed 

i n  6 t o  8 months. 

Phase 11. - Phase I 1  o f  t he  study i s  the  major inventory  phase. Work i n  

phase 11, which i s  being c a r r i e d  o u t  concur rent ly  w i t h  Phase I, w i l l  begin 

w i t h  the  Corps o f  Engineers' inventory  data base being assembled as p a r t  o f  

t h e i r  Nat ional  Hydropower Study. The t o t a l  nat ionwide l i s t i n g  inc luded i n  t h e  

data base w i l l  be screened t o  i s o l a t e  a l l  e x i s t i n g  dams and i d e n t i f i e d  pot-  

e n t i a l  s i t e s  i n  the 17 Western States. A l l  e x i s t i n g  dams w i t h  more than 

20 m o f  head w i l l  be e l im inated from t h e  1 i s t i n g  and p o t e n t i a l  s i t e s  w i t h  

more than 20 m head w i l l  be reanalyzed as low-head developments. I n  add i t i on ,  

t he  1 i s t i n g  w i  11 be augmented by i d e n t i f y i n g  as many a d d i t i o n a l  low-head 

s i t e s  as i s  p r a c t i c a l ,  consider ing 1 i m i t a t i o n s  o f  t ime and funding. The 

r e s u l t  w i l l  be an inventory  n f  p o t e n t i a l  low-head h y d r o e l e c t r i c  development 

s i t e s  i n  t h e  17 Western States.  It w i l l  c o n s i s t  o f :  

1. A1 1 e x i s t i n g  low-head dams 

2. A1 1 p rev ious l y  i d e n t i f i e d  p o t e n t i a l  1 ow-head damsi tes  

3. A1 1 p rev ious l y  i d e n t i f i e d  h i  gh-head damsi tes  , reanalyzed as 1 ow- 

head developments. b 

4. Newly i d e n t i f i e d  p o t e n t i a l  law-head damsi tes  

I n  addi t i o g  t o  the  extensive data base, the  Corps has developed some very 

usefu l  computer rou t i nes  t o  analyze the  data. The low-head s i t e s  i d e n t i f i e d  dur- 

i n g  .Phase I 1  w i  11 be analyzed f o r  power and energy poten.tia1 and r e l a t i v e  econ- 

omic a t t rac t i veness  using these computer rou t ines ,  which consider  a p re l im ina ry  

cos t  o f  the  powerplant on ly .  This ana lys is  w i l l  be used as a bas is  f o r  se lec t -  

i ng approximately 100 s i t e s  as p o t e n t i  a1 Federal 1 ow-head developmerks, which , 

w i l l  be analyzed i n  more d e t a i l  du r ing  Phase I11 o f  t h e  study. I t  i s  est imated 

t h a t  Phase I 1  w i l l  be completed i n  about 12 months. 



Phase 111. - The s i t e s  selected as a resu l t  of Phase I1 of the study will 

be analyzed and evaluated i n  more detai l  during Phase 111. Available hydro- 
logic data will be reanalyzed and a more exact estimate of the power and 

energy potential fo r  each s i t e  will be made. Designs and cost estimates, 

approximately equal to  Reclamation's appraisal study 1 eve1 , wi 11 be developed 
f o r  each s i te , .  Wherease the Phase I1 analysis using -the Corps' computer 
routi  nes considered only powerpl ant cost ,  Phase I I I analyses wi 11 devel op 
designs and cost estimate fo r  the ent i  re  project,  including powerpl ants ,  

dams, dikes, spillways, out le t  works, swi tchyards, transmission 1 ines,  

.and other features.  Analyses will be performed to  determine the economic 

and financial f eas ib i l i t y  of each s i t e  and data with respect to  environmental 

and social impacts will be gathered. . . 

A fina'l evaluation of these s i t e s  will be made using ranking and priori  t i -  

zing methods s imilar  to  those used i n  the WEES. l t  i s  anticipated tha t  a 

number of s i t e s  selected i n  the final evaluation will be inserted in Reclam- 

a t ion ' s  planning program for  more. detai led planning and possible develop- 

ment. I t  i s  anticipated tha t  Phase I11 will  be comple.ted i n  about 10 months. 

Also .as a resu l t  of the WEES, Reclamation has i ni t ia ted a program to look a t  

the potential fo r  uprating a1 1 operating units a t  existing Reclamation power- 
plants.  By replacing turbi ne runners and/or rewi ndi ng generators, i t  i s  possi bl e ,  
i n  some cases, t o  increase the capacity of a uni t  by u p  t o  25 percent. 

Reclamation i s  also actively studyi ng the possib'i 1 I t y  of i nteyr~a1.i r ~ g  wind 

and so lar  energy 'i nto Recl amati on's operating hydropower sys tem. ' One study 

actively i n  progress i s  investigating the potential integration of a large- 
scale  wind development near Medicine Bow, Ryoming, into the Upper Colorado River 

hydrosys tem. Another. study , jus t  recently begun, wi 11 investigate the potenti a1 

integration of a large-scale so lar  thermal development in Southern Arizona into 

the Lower Colorado River hydrosystem. A third study to begin next f i sca l  year 

will  investigate the potehtial of combined so lar  and wind development a t  
Pacheco' Pass in California to  be integrated with the hydrofacili t ies of the 

Central Val ley Project. 

The resurgence of in t e res t  i n  hydropower, especially small hydropower develop- 



ment, on a .na t iona l  sca le  i s  r e f l e c t e d  i n  the  present  program o f  the  DOE. 

Reclamation i s  cooperat ing w i t h  the  DOE i n  several s tud ies  o f  low-  

head hydrotechnol ogy . 

The f i r s t  o f  these i s  an e f f o r t  t o  generate c o s t  data f o r  small ,  low- 

head powerplants, which can be used i n  eva luat ion  o f  low-head s i t e  dur ing  

e a r l y  stages o f  planning. This study i s  bei  ng done under c o n t r a c t  by Tudor, 

Engineering Company o f  San Francisco. 

The second i s  a study o f  the  m a r k e t a b i l i t y  o f  power and energy produced by 

small ,  low-head h y d r o e l e c t r i c  p lan ts .  This i s  being done under c o n t r a c t  b.y 

Sys tems Control  , I nc . , o f  Pal o A1 to ,  Cal i f o r n i  a. 

Another study, being done in-house, i s  an e f f o r t  t o  reduce costs o f  power- 

p lan ts  f o r  low-head h y d r o e l e c t r i c  developments through s tandard iza t ion  o f  designs 

f o r  i n l e t  and o u t l e t  water  passage. 

A f o u r t h  study, a l so  being done in-house, w i l l  i n v e s t i g a t e  t h e  e f f e c t s  on 

power system opera t ion  from the  development o f  a l a r g e  number o f  small , 1 ow- 

head h y d r o e l e c t r i c  p lan ts .  

A f i f t h  study i s  being done coopera t ive ly  w i t h  the  Nat ional  Marine F isher ies  

Service and Idaho Power Company. I t  i s  an i n v e s t i g a t i o n  o f  f i s h  m o r t a l i t y  

caused by passage through low-head tu rb ines  . 

These f i v e  s tud ies  are i n  var ious stages' o f  complet4on. A l l  a re  scheduled 

t o  be completed by the end o f  FY 1980. I 

Reclamation r e c e n t l y  entered i n t o  an interagency agreement t o  p a r t i c i p a t e  

i n  President  C a r t e r ' s  Rural Development I n i t i a t i v e s  . Under t h i s  i n i t i a t i v e ,  

$300 m i  11 i o n  w i l l  be made a v a i l a b l e  over the  next  2 years f o r  cons t ruc t i on  grants,  

1 oans , and 1 oan guarantees f o r  devel opment o f  small -scal e hydroel e c t r i  c  deve1.0~- 

ment. . The program w i  11 be administered by REA, EDA, FHA, CSA, and HUD.. 

Reclamation, the  Corps', and the  Federal Energy Regulatory Commission w i  11 coop- 

e ra te  w i t h  the  DOE and a s s i s t  i n  i d e n t i f y i n g  and eva luat ing  candidate s i t e s .  



Recl amati on i s  c o n t r i  b u t i  ng t o  o the r  agenci es ' . e f f o r t s  i n hydroel e c t r i  c-  

r e l a t e d  a c t i v i t i e s ,  such as p rov id ing  i n p u t  i n t o  eva luat ion  boards f o r  pro-  

posal s  under DOE ' s  small  hydroprogram and work i  ng coopera t ive ly  w i  t h  the  

Corps i n t h e i r  Nat ional  Hydropower Study. 

1 

THE FUTURE 

I t  i s  ev ident  t h a t  Reclamation's i n t e r e s t  and involvement i n  h y d r o e l e c t r i c  

power development has increased r a p i d l y  as the  Nat ion 's  energy c r i s i s  i n t e n s i f i e s  . 
Any f e a s i b l e  h y d r o e l e c t r i c  development can make an important  c o n t r i b u t i o n  toward 

supp ly i  ng the  Nat ion 's  power and energy needs. Small -scale hydroel e c t r i  c  

development, a1 though normal l y  no t  capable o f  supply ing on-peak power, can make 

impor tant  con t r i bu t i ons  o f  dependable baseload energy suppl ies . This w i  11 be 

o f  p a r t i c u l a r ,  va l  ue i n  areas where s i g n i f i c a n t  o i l  suppl ies a re  used t o  supply 

base1 oad requ i  rements . 

Where f i r m  seasonal power and energy can be produced, such as a t  i r r i g a t i o n  

canal drops here i n  the  West, i t  w i l l  normal ly  o f f s e t  an equ iva lent  seasonal 

peak demand f o r  i r r i g a t i o n  pumping. This type o f  generat ion would'have a de- 

f i n i t e  value f o r  capac i ty  and energy t p  a power system. It i s  a n t i c i w t e d  t h a t  

Reclamation' s  Low-head Hydroe lec t r i c  Eva1 u a t i o n  and Inventory vri 11 generate the  

same type o f  i n p u t  i n  Reclamation's p lanning and development program as d i d  

t h e  WEES. I f  so author ized by Congress, Reclamation w i l l  cont inue from t h i s  

eval  u a t i o n  w i th .  more d e t a i l e d  s i  t e - s p e c i f i c  s tud ies  and eventual development of 

those acceptable s i t e s .  I n  add i t i on ,  t he  broader r e s u l t s  o f  t h i s  eva luat ion  w i l l  
prov ide  i nteres t'ed non-Federal developers w i  t h  an i d e n t i  f i  c a t i  ona and p r e l  i m i  nary 

eva lua t ion  0 f . a  l a r g e  number o f  p o t e n t i a l  low-head h d y r o e l e c t r i c  development 

s i t e s .  

The DOE-sponsored studies w i l l  p rov ide  valuable i n fo rma t ion  . f o r  use by p o t e n t i a l  

low-head hydrodevelopers i n  es t imat ing  costs o f  p o t e n t i a l  developments and market- 

a b i l i t y  o f  power produced from a p o t e n t i a l  development. 

As i n  the  past,  Reclamation w i l l  cont inue t o  respond t o  requests from o the r  

agencies f o r  p a r t i c i p a t i o n  i n  hyd roe lec t r i c  development a c t i v i t i e s  insofar  as 

. is poss ib le ,  consider ing 1 i m i t a t i o n s  o f  manpower resources. 



FEDERAL JURISDICTION I N  THE DEVELOPMENT 
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I would l i k e  t o  express my apprec ia t ion  f o r  the  oppor tun i ty  t o  speak 

t o  you today regarding Federal j u r i s d i c t i o n  as i t  r e l a t e s  t o  small-scale 

hydropower development. As you know, t h i s  i s  one o f  several conferences 

sponsored by t h e  Nat ional  Conference o f  S ta te  Leg is la tures  and Frank1 i n  

P ierce  Law Center under t h e  auspices o f  the  Department o f  Energy. It has 

been my experience, i n  p a r t i c i p a t i n g  i n  these conferences, t h a t  they have 

been inva luab le  f o r  disseminat ing i n fo rmat ion  on smal l -scale hydropower and 

encouraging development. As a r e s u l t  o f  these conferences, the  Federal Energy 

Regulatory Commission (FERC) has noted t h a t  new proposals f o r  development 

-. a re  being i n i t i a t e d .  

Often, when a representa t ive  o f  t he  FERC attends conferences o f  t h i s  type, 

we a re  asked quest ions about the,agency and i t s  purpose. For instance - 
What i s  an FERC? Why i s  there  an FERC? What i s  i t  purpose? Is my p r o j e c t  

sub jec t  t o  l i c e n s i n g ?  Why me - I ' m  too smal l? What's a navigable r i v e r ,  a 

Taum Sauk decis ion,  an Androscoggin decis ion? Many o f  t h e  quest ions represent  

l e g i t i m a t e  concerns, suspicions, apprehensions, and general d i s i l l us ionmen t  o f  

t he  Federal bureaucracy. Other quest ions represent  an u n f a m i l i a r i t y  w i t h  the  

Federal Power Ac t  and i t s  r o l e  i n  non-Federal water resource development f o r  

almost 60 years. I n  t h i s  paper I w i l l  at tempt t o  answer some o f  your  questions, 

and, more important,  hope fu l l y  convince you t h a t  i t  i s  the  FERC's o b j e c t i v e  

t o  assure t h a t  t h e  burden o f  a Federal l i c e n s e  i s  n o t  time-consuming o r  c o s t l y .  

Ea r l y  i n  the  in fancy  o f  water resources development, .Congress r e a l  i zed  t h a t  

i t  could no t  cont inue t o  au tho r i ze  each p r o j e c t  through specia l  l e g i s l a t i o n .  

Therefore, Congress d i v ided  i t s  au tho r i  ty , r e t a i n i n g  the  d i r e c t  a u t h o r i t y  over 

Federal Development, and de legat ing  t o  the  Commission through the  Federal Water 

Power Act  (Ac t )  o f  1920 the  au tho r i  ty t o  1 icense non-Federal hydroel e c t r i c  deve- 

lopments. The Act  was l a t e r  s u b s t a n t i a l l y  amended t o  i t s  present form i n  1935. 

B r i e f l y ,  the  Commission i s  author ized t o  1 icense non-Federal developments t h a t  

(1)  occupy i n  whole, o r  i n  pa r t ,  lands o f  the  Uni ted States; ( 2 )  a r e  located on 



navigable waters of the United States;  ( 3 )  u t i l i z e  surplus water or  water 
. power from a government dam; and ( 4 )  a f f ec t  the in te res ts  of in t e r s t a t e  com- 
merce. Court interpretations of the Commission's jurisdiction have defined 

' t h i s  authority so tha t  i t  covers v i r tua l ly  a l l  projects. The most s ignif icant  
court interpretat ions were the Androscoggi n River case which defined logging 
and other h is tor ic  navigation and commerce as consti tuting navigation under 
this Act, and the Taum Sauk decision which defined the interconnection of 
project transmission l ines  with an in terconnected/ interstate transmission system 
as.  i n t e r s t a t e  commerce. 

The Act has no. minimum s i ze  1 imi t for  1 icensing. However, the Act does per- 
m i t  the FERC t o  waive many of i t s  requirements f o r  projects of 1,500 kW or l e s s .  

The purpose of Federal 1 icensing i s  perhaps best s ta ted in Section 10(a) 
of the Federal Power Act which requires the Cornmisston t o  assure t ha t  - "the 
project adopted . . . will  be a waterway or waterways fo r  the use o r  benefit of 
i n t e r s t a t e  or foreign commerce, for  the improvement and u t i l iza t ion  of water- 
power devel opment, and for  other beneficial pub1 i c uses, i ncl udi ng recreational 
purposes . . .". In more d i rec t  terms, Congress ,wanted to  assure tha t  hydrop,ower 
development i n  any r iver  basin would be compatible w i t h  the overall best use of 
the resource. In addition to  the Federal Power Act, Congress has enacted a 
number of other s ta tu tes  to  assure the original intent  of the Act and to  protect 
special in te res t s  . These more recent s ta tu tes ,  enacted duri  ng the 1 a s t  decade, 
a re  p r i  nci pa5 l y  environmental ly- oriented. A1 though these environmental 1 aws 
have been enacted f o r  good reason, they are a mixed bl essing for  s~iiall -scale hydro 
power development. As with any generic legis lat ion,  small and large projects are  
treated equally, As we a1 1 know, the problems associated w i t h  small -scale deve- 
lopment a re  not of the same ,magnitude as with large development, particu1.arly 
new large projects. Later i n  t h i s  paper, I will discuss briefly the constraints 
placed on FERC by other s ta tu tes  i n  administering i t s  licensing authority.  

The small -scale developer often questions the benefits of a 1 icense. In our 
opinion, there are several benefits associated w i t h  a ~ e d e r a l  1 icense. . Fi r s t ,  
a Federal l icense assures an absolute r ight  to  develop a hydro s i t e .  Rights 

necessary to  development may be obtained through the emi nent domai n authori ty 
conferred on licensees by Section 2 1  of the Federal Power Act. The Cornmission 
has a fu l ly  staffed and recognized dam safety program tha t  includes annual inspec- 



tions of a l l  projects,  to  assure the continued .safety of a l l  s t ructures .  The 

FERC provides prospective developers w i t h  a focal point to  a s s i s t  i n  complying 

with the innumerable other Federal and State  requirements. For exampl.e, the 

FERC in i t s  regulations, offers a l l  applicants and licensees Staff assistance 

in- the project area or in our Washington and Regional Offices. Finally, and 
perhaps most important, a Federal license and the provisions of the Public 

Util i ty Regulatory Pol i c i e s  .Act (PURPA) , when considered together are  of 
considerable benefit when a developer i s  attempting to  obtain financing , . and 

provide assurance of a market f o r  the project ' s  power output a t  reasonable ra tes .  

The FERC authority under PURPA may be the s ingle  most important legis lat ion 
to small -scal e hydropower development in many years because of i t s  far-reaching 

implications in relation to  interconnections and wheeling fo r  small power 

producers. 

The most frequent question - "How long can I expect to  wait before a l icense 
i s  issued?" - i s  without doubt the primary concern of developers, small and 

large. Despite what you have heard, the licensing process has improved con- 

siderably. In f a c t ,  the normal time now i s  one year o r  less  fo r  small-scale 

developments ut i  1 i zing existing dams. 

There are ,  however, a number of constraints tha t  impact on the Commission's 

a b i l i t y  to eliminate delays. Some of these constraints are: 

(1)  Conflict between the s tatutory authority of the FERC and other Federal 

agencies, particularly the Corps of Engineers, Department of the Inter ior ,  

and Department of Agricul ture .  

(2 )  Competing applications f o r  the same s i t e  by pub1 i c  and private or Rural 
. 

Electric Cooperatives. Competition fo r  s i t e s  requires a legal and an 

engineering analysis. ' As you know, the legal process can be protracted 

resul t ing,  in some cases, i n  hearings and l i t i ga t ion .  , 

( 3 )  Deficient applications. As discussed l a t e r ,  we have taken steps to sim- 

pl i fy FERC regulations tha t  should a1 leviate  th i s  problem. 

( 4 )  Lack of a market for  project power output. We have experienced con- 

siderabl e delays while awaiting completion of negotiations and a signed 
contract f o r  the sa l e  of project power output. We believe PURPA will 

resolve most of the problems in  th i s  area.  

'(5) Final l y ,  any developer always runs the r isk tha t  there may be a party 



t h a t  i s  opposed t o  development o r  desires assurance t h a t  .* the p ro j ec t  

i s  constructed and operated i n  such a way as t o  not  i n f r i n g e  on other 

in te res ts .  In te rven t ion  by a party, whether i t  be an agency, ind iv idua l ,  

o r  others,, p a r t i c u l a r l y  on environmental grounds, could r e s u l t  i n  

1 engthy delays . I n  some instances , t h i s  has resul  ted i n  the demise 

o f  pro jec ts .  \J 

I tem 1 above deserves special a t ten t ion .  A t  l a s t  count, there were 17 o ther  

s ta tu tes enacted by Congress w i t h  which the FERC and appl icants must comply 

before a l icense i s  issued. As mentioned.previously, these s ta tu tes o f ten  re-  

su l  t i n  con f l  i c t i  ng o r  over1 apping au thor i t y  being vested i n other agencies. 

For example, Section 405 o f  PURPA, whi 1 e author iz ing establ i shment o f  simp1 e 
and expedit ious l i cens ing  procedures by the Commission, does no t  exempt any 

p ro j ec t  from meeting the requi  rements o f  " the National Envi ronmental Pol i c y  

Act, the Fish and W i l d l i f e  Coordination Act, the Endangered Species Act, 

o r  any other prov is ion o f  Federal law". 

Mamy o f  these Federal laws requ i re  the Commission t o  consul t  w i th  other 

Federal o r  s t a te  agencies p r i o r  t o  taking ac t i on  o n  an appl'icati'on: Under the 

F ish a'nd W i l d l i f e  Coordination Act, f o r  example, the Commission must consul t  w i t h  

the U.S. Fish and W i l d l i f e  Service and the s t a t e  agency w i t h  expert ise i n  

f i s h  and wi ld1 i f e  matters. . Under the .H is to r i c  Preservati'on Act, the'  omm mission 
must consu l t  the Advisory Council on H i s to r i c  Preservation and the s t a t e  h i s -  

t o r i c  preservat ion o f f i c e r .  PURPA i t s e l f  requires the ,Comnission t o  consul t 

w i t h  the Counci 1 on Environmental Qua1 i t y  and the Envi ronmentdl Protect ion Ayency. 

Each agency has an independent conception o f  the binding nature o f  i t s  input ,  

and each agency's view po in ts  and expert ise must and should be considered by 

the Commission. I 

There are many instances o f  concurrent o r  overlapping au thor i t y .  Under the 

Federal a and Po l icy  and Management Act of 1976, f o r  instance, the Bureau o f  Land 

Management and the Department o f  Agr i cu l tu re  arguably have au thor i t y  t o -  deny 

p ro jec ts  on 1 arids subject  to' t h e i r  . j u r i s d i c t i o n .  Under the Federal Water Pol - 
. l u t i o n  Control Act  Amendments o f  1972 (FWPCA), a prospective l icensee must obta in  

a Section 401 water q u a l i t y  c e r t i f i c a t e  from the Environmental Protect ion Agency 

o r  the s ta te  'agency w i t h  au tho r i t y  t o  administer the Section 401 program before ? 

a  l i cense  can be issued. Section ,404 o f  FWPCA requires t h a t  a permit be ob- 
. 



tained from the Corps of Engineers i f  construction of the project will involve 

any placement of f i l l  or other material in a stream. Finally,, the ~ede ra l  District 
Court for South Carol i na he1 d recently in South carol ina W i  1 dl i f e  Federation v .  
Alexander, Civ. No. 76-21657, that a hydroelectric dam may, under certain c i r -  
cumstances, be regarded as a "point source", thus requiring issuance of a Nation- 
al Pollutant Discharge Elimination System Permit by the Environmental Protection 
Agency under Section 402 of FWPCA. 

The extent to which the Comission will be able to reduce the time required 
to process applications for small -scale projects a t  existing dams will depend 
in large measure on the willingness of these other agencies to take a coopera- 
tive and real is t ic  attitude toward the assessment of the environmental impacts 
of such projects. To this end, we are endeavoring to expedite the process of 
coordination. 

I should note t h a t  recent events have been somewhat discouraging because 
while the FERC has taken steps to simpl ify i t s  regulations and 1 icensing pro- 
cedures, other Federal agencies have proposed new regulations that will un-  
doubtedly result i n  further complexities. For example, your attention i s  directed 
to proposed regulations pub1 ished in the Federal Register of May 18, 1979 by 
the U.S. Fish and Wildlife Service on the Fish and klildl'ife Coordination Act and 
the Department of Agriculture, U.S. Forest Service, on the Federal Land Policy 
and Management Act. In both proposals, there i s  no recognition as to size of 
project or type, i .e .  existing dams versus new projects or small versus large 
projects. Therefore, the small development, the development utilizing an exist- 
ing dam, and a new project a're subject t o  the same requirements. In my opinion, 
these regulations and others include unnecessary duplication of effort  and over- 
ly burdensome requirements for the small developer. 

One area that has recently been the subject of considerable discussion i s  the 

respective roles and authorities of Federal and State. agencies. Although the 

Federal i nvol vement wi t h  small -scal e hydropower may seem complex, a t  1 east i t 
i s  consistent nationwide. A t  the State level,  there are arguably 50 different 

sets of rules. . This creates confusion since most developers must retain an 
engineering firm to prepare the design and ass is t  in obtaining the various 
authorizations . There are a number of qua1 i f  i ed engi neeri ng f i  rms . However, 

unless some u n i  formi ty and effort  to simpl i fy requirements and el imi nate unnecessary 



duplication i s  i n i t i a t ed ,  there will be delays and the inherent escalation of 
costs attendant with delays, even with an experienced consulting firm. 

In i t s  e f f o r t  to  simplify regulations, the Comnission has attempted- to  recognize 
the role  of t h e 5 t a t e s  and other Federal agencies. Therefore, we have estab- 
l ished a consulting/liaison concept, partly through the requirements of other 
s t a tu t e s  and partly because of our policy to  assure the l e a s t  conf l tc t  between 
the in te res ts  of the Federal and Sta te  agenc'ies and the developer. Under the 
FERC regulations, developers are required to  consult w i t h  other Federal and 
Sta te  agencies during license application preparation to  surface potential pro- 
bl ems and incorporate sol utions to  those problems i n  the proposal . Ideally , 
when an application is  submitted to  FERC, a m i n i m u m  amount of e f f o r t  i s  necessary 
f o r  our review and analysis.  We be1 ieve this wlll s ignif icant ly reduce 1 icense 
processing time and benefit  a1 1 concerned part ies .  

S ta te  agencies interested i n  developing simplified procedures a re  encouraged 
to  examine our new regulations, and review the e f for t s  of other States tha t  have 
in i t i a t ed  changes to  tha t  end. I n .  t h i s  regard, i t  i s  suggested tha t  you review 
the e f fo r t s  of the s t a t e  of Massachusetts to simplify i t s  requirements .'. I would 
a1 so recommend tha t  you review .the State  of New Hampshire .Pub1 i c  Service Com- 
mission' s ruling on rates  f o r  sales  of power from small -scale hydropower develop- 
ments. The l a t t e r  i s  the f i r s t - . i n s t ance  where a State  public service commission 
has issued an order on rates  pursuant to  PURPA. The ruling i s  extremely import- 
an t  and necessary to  the financizl  v iab i l i ty  of a small-scale development. 

I would now 1 i ke to  describe some' of the changes by 'FERC tha t  we be1 ieve w i  11 
s ignif icant ly reduce the 1 icensing and permitting problems, and hopefully, pro- 
vide a solution to  cer tain regulatory issues w i t h i n  the purview of FERC. These 
changes can be divided into f ive  major areas : (1) 'short-form 1 icense (minor), 
( 2 )  procedural changes for  processing preliminary permits , (3 )  changes to  
general f i  1 ing requirements and c r i t e r i a  for  evaluating appl ications fo r  permits 
and 1 icenses , and simp1 i f  ied prel i m i  nary permit, appl ication requirements, ( 4 )  sim- 

pl i f i ed  regulations f o r  major projects-existing dams, and (5)  regulations for  con- 
dui t hydro. faci 1i  t i e s .  The important consideration i n  the changes implemented 
by the FERC was to  eliminate the legal ese from i t s  regulations and to  develop 
understandable regulations so tha t  i t  would not be necessary to  retain'expensive 
1 egal and engineering assistance to provi de interpretation fo r  the small developer 



. The i ni t i  a1 s tep by FERC' was l a s t  year. Partly in response to  the increasing 
numbers of applications and in anticipation of the enactment of the National 

Energy Act, t'he Commission in i t ia ted  a revision of i t s  1 icenstng requirements 

and procedures in the i r  en t i re ty .  The f i r s t  phase (Phase I )  was ins t i tu ted  

in September 1978 with issuance of the "Short-Form" License procedures for a l l  

projects with an instal led capacity of 1.5 megawatts or less--the so-called 

"minor" projects. Most of you are  'familiar by now with the Short-Form license. 
Therefore, I will not describe the Short-Form in de ta i l .  

The second change took place on January 2, 1979, when the Chairman notified 

a1 1 major Federal agencies by l e t t e r  ' t h a t  preliminary permit applications would 

be processed by .a simpler and less  time-consuminq process. Basical ly , the new 
procedure discontinued the practice of sending numerous copies of appl ications 
to  agencies for  comments. Comments are  now sol ici ted through the FERC public 

notice 'procedures only. The pub1 i c notice i ssueb by FERC has - been expanded 

to include a l l  the information, including a map, necessary f o r  commenting agencies 

to  provide in t e l l  igent corments . This procedure has reduced processing time to 

one-'ha1 f or 1 ess . 

On March 5, 1979, the Commission issued a notice of proposed rulemaking 

(Docket No. 79-23) tha t  prescribes general f i  1 ing requirements and evaluation pro- 

cedures appl icable to  both prel imi nary permit and 1 icense appl ications , and sim- 

pl i f i e s  . x the regulations relat ing specif ical ly  to  applications for  preliminary 

pemi t s  , amendments to  permits , and cancel 1 ation of permits . 

The primary goal of the preliminary permit revis'ions are  to eliminate al.1 

f i l i n g  requirements tha t  are not related centrally to  the purpose of a permit. 

The exis t i  ng prel imi nary permit regulations require, for  example, extensive doc- 

umentation of the nature of the applicant and the extent of his authdri ty to  
operate power f a c i l i t i e s  i n  a State .  An appl icant must ' therefore provide 

mu1 t i  pl e copies of corporate charters,  by1 aws , stockholders ' resolutions , s t a t e  
laws, e t c .  The revised regulations would eliminate these requirements as super- 

f 1 uous . 

The revised regulations would reduce the required f i l i n g s  from nine to  four 

substantive exhibits . The f i r s t  exhibit  would constitute a description of the 

proposed project, to  be provided i n  whatever spec i f ic i ty  the appl icant i s  pre- 



pared t o  g ive. .  The second e x h i b i t  would i nc lude  a  study p l a n  and work schedule 

f o r  t he  i n v e s t i g a t i o n s  and o the r  a c t i v i t i e s  t o  be c a r r i e d  o u t  under the  Permit. 

Since t h e  p r o t e c t i o n  afforded by a  permi t  i s  meaningless unless the  permi t tee 

f i l e s  i t s  a p p l i c a t i o n  f o r  a  1  icense dur ing  t h e  term o f  the  permit,  t h i s  e x h i b i t  

would re,qui re the  a p p l i c a n t  t o  spec i f y  the  i n t e r v a l  dur ing  the  permi t  when 

a  f i n a l  determinat ion as t o  the  f e a s i b i l i t y  o f  the p r o j e c t  w i l l  be made, and 

the  i n t e r v a l  when an a p p l i c a t i o n  f o r  a  1  icense w i l l  b e  f i l e d ,  i f  appropr iate.  

Th is  e x h i b i t  would h e l p  the  Commission assess the  a p p l i c a n t ' s  a b i l i t y ' t o  accom- 

p l i s h  i t s  plans i n  the  t ime provided, and would enable t h e  Commission t o  

moni to r  t he  progress o f  t he  permi t tee  dur ing  the  permi t .  

I 

The t h i r d  e x h i b i t  would i nc lude  a statement o f  costs and f inanc ing.  This 

e x h i b i t  would simply in form the  Commission as t o  the  f i n a n c i a l  a b i l i t y  o f  t he  

a p p l i c a n t  t o  ca r ry  o u t  the  necessary a c t i v i t i e s  under the  permi t .  Any ten ta-  

t i v e  i n fo rma t ion  t h a t  i s  avai 1  able concerning the  u l  t imate  market f o r  p r o j e c t  

power woul d' a1 so be provided . 

The f o u r t h  and f i n a l  e x h i b i t  would be a  msp o r  maps showing the  geographical 

l o c a t i o n  o f  the p r o j e c t ,  t he  physical  i n t e r r e l a t i o n s h i p s  o f  i t s  p r i n c i p a l  

features,  and a  proposed p r o j e c t  boundary. 

The new regul  a t i  ons a1 so address t h e  treatment o f  competing appl i cat ions .  Such 

app l i ca t i ons  would have t o  be, f i l e d  w i t h i n  a  c e r t a i n  per iod  o f  t ime f o l l o w i n g  

p u b l i c  n o t l c e  o f  the  i n i t i a l  app l i ca t i on .  The p r e s c r i p t i o n  o f  a  deadl ine f o r  

competing app l i ca t i ons  would i n j e c t  a  greater  element o f  c e r t a i n t y  i n t o  pre l im inary '  

permi t  and 1  icense proceedings, and would he1 p  us avoid the  i n d e f i n i t e  delays t h a t  

may occur under c u r r e n t  c i  rcums tances . 

The f o u r t h  change (Phase 11) i n  regu la t ions ,  a l so  app l i cab le  t o  small hydro, 

was issued by a  n o t i c e  o f  proposed rulemaking on A p r i l  19, 1979 (Docket. No. 79-36). 

The regu la t i ons  p e r t a i n  t o  apal i c a t i o n s  f o r  1  icenses f o r  "major" p r o j e c t s  (capa- 

c i  t'y g rea te r  than 1.5 MU) which u t i l i z e ,  o r  would u t i l i z e ,  the  water power 

p o t e n t i a l  o f  ex i s  t i  ng dams only.  The regu la t i ons  the re fo re  govern appl i c a t i o n s  

which seek: (1)  an i n i t i a l  l i c e n s e  f o r  an e x i s t i n g  hyd roe lec t r i c  p r o j e c t  w i t h  

t o t a l  i n s t a l l e d  and proposed capaci ty  g reater  than 1.5 MU; ( 2 )  a  new l i c e n s e  f o r  

an ex i s  ti ng h y d r o e l e c t r i c  p r o j e c t  wi t h  t o t a l  i ns t a l l  ed and proposed capaci ty great-  

e r  than 1.5 MW; o r  ( 3 )  an i n i t i a l  l i c e n s e  f o r  a  proposed hyd roe lec t r i c  p r o j e c t  a t  



an e x i  s  ti ng dam o r  dams, w i  t h  proposed capaci ty g rea te r  than 1.5 MW. The p r o j e c t s  

i n  ' these categor ies a re  r e f e r r e d  t o  gener ica l  l y  as "major p ro jec ts  - e x i s t i n g  

dams". Note t h a t  there  i s  no capac i ty  l i m i t a t i o n .  The o n l y  l i m i t a t i o n  i s  t h a t  

t he re  must be an e x i s t i n g  dam o r  o the r  f a c i l i t y .    he r e v i s i o n s  made i n  the  Phase 

I 1  regu la t i ons  prov ide  a  measure'of t he  degree o f  s i m p l i f i c a t i o n .  We have i n  

these regu la t i ons  reduced the  number o f  requ i red  e x h i b i t s  from 23 t o  7, and the  

number o f  words i n  t he  regu la t i ons  from 10,700 t o  2,300 (an 80% reduc t i on ) .  

The Phase I1 a p p l i c a t i o n  requirements i nc lude  an i n i  ti a1 statement and seven 

e x h i b i t s  . The i n i t i a l  statement prov ides c e r t a i n  bas ic  in fo rmat ion ,  i n c l u d i n g  

the  na ture  o f  the  app l i ca t i on ,  t he  names and business addresses o f  t he  a p p l i c a n t  

and i t s  au thor ized agents, the  na ture  o f  t he  appl icant , .  and the  name and loca-  

t i o n  o f  the p r o j e c t .  The a p p l i c a n t  i s  a l s o  requ i red  t o  s t a t e  tha.t i t  has complied 

w i t h  t h e  laws o f  the  s t a t e  where the  p r o j e c t  i s  l oca ted  w i t h  respect  t o  ob ta in -  

i n g  proper ty  r i g h t s  and the  r i g h t s  t o  appropr iate,  d i v e r t ,  and use water f o r  

power purposes, and w i t h  respect  t o  o b t a i n i n g  a u t h o r i z a t i o n  t o  engage i n  the  

busi  ness o f  produci ng, transmi tti ng, and d i  s  tri b u t i  ng power and any o the r  busi  - 
ness necessary t o  accomplish the  purposes o f  the  requested l i cense .  

E x h i b i t  A  provides a  d e s c r i p t i o n  o f  t he  phys ica l  s t r u c t u r e s  and fea tures  o f  

the  p r o j e c t .  I f  the  p r o j e c t  inc ludes more than one dam and associated f a c i l i t i e s ,  

each such d i s c r e t e  development must be described separa te ly .  The e x h i b i t  a l so  

inc ludes  a  t a b u l a t i o n  o f  any lands o f  the  Uni ted States t h a t  a r e  enclosed w i t h i n  

the p r o j e c t  boundary. This  t a b u l a t i o n  i s  necessary i n  o rde r  t o  record  accurate- 

l y  the  lands which have been reserved f rom en t r y ,  l o c a t i o n ,  o r  o the r  d isposal  
. pursuant t o  Sect ion 24 o f  t he  Federal Power Ac t  (Ac t ) .  

E x h i b i t  B provides a  statement o f  p r o j e c t  opera t ion  and resource u t i l i z a t i o n .  

The exh'ibi t c a l l s  f o r  a  d e s c r i p t i o n  o f  t he  a v a i l a b l e  resource ( f l o w  and head) 

and a  techn ica l  d e s c r i p t i o n  o f  the  proposed use o f  t he  water  resource f o r  t he  

generat ion o f  power. The a p p l i c a n t  must a l s o  e x p l a i n  how i t  in tends t o  d i s -  

pose o f  t he  power. F i n a l l y ,  the  a p p l i c a n t  must descr ibe  any plans f o r  f u t u r e  

h y d r o e l e c t r i c  development on the  a f f e c t e d  stream. The i n fo rma t ion  i n  t h i s  e x h i b i t  

w i l l  a s s i s t  the  Comiss ion  i n  determin ing whether t he  a p p l i c a n t ' s  e x i s t i n g  o r .  

proposed development and opera t ion  a r e  the  optimum development o f  t he  waterway, 

as requ i red  by Sect ion  10(a) o f  t he  Act.  



E x h i b i t  C prov ides a  c o n s t r u c t i o n  h i s t o r y  and a  proposed cons t ruc t i on  sche- 

du le  f o r  t he  p r o j e c t .  The cons t ruc t i on  h i s t o r y ,  which need on l y  be f i l e d  i f  

the  a p p l i c a n t  i s  seeking an i n i t i a l  l i cense,  c a l l s  f o r  a  tabu la ted  chronology 

of c o n s t r u c t i o n  f o r  t he  e x i s t i n g  p r o j e c t  s t r u c t u r e s  and f a c i l i t i e s ,  i n c l u d i n g  the  

dates of commencement and complet ion o f  c o n s t r u c t i o n  o r  i n s t a l  1  a t i on ,  and the  

dates of commencement o f  commercial opera t ion .  This  i n fo rma t ion  i s  requested 

f o r  several  reasons. F i r s t ,  i f  the p r o j e c t  i s  l oca ted  on .a non-navigable water- 

way, and the  sole.  poss ib le  bas is  f o r  t he  Commission's j u r i s d i c t i o n  i s  the  f a c t  

t h a t  t L e  p r o j e c t  a f f e c t s  the  i n t e r e s t s  o f  i n t e r s t a t e  o r  f o r e i g h  comnerce, j u r i s -  

d i c t i o n  does n o t  a t t a c h  unless there  has been "cons t ruc t i on "  a t  t he  p r o j e c t .  

Second, i f  the  p r o j e c t  i s  a  cons t ruc ted  h y d r o e l e c t r i c  p r o j e c t  l oca ted  on a  

nav igab le  waterway, Commission p o l i c y  may c a l l  f o r  backdat ing f o r  the  e f fec t i ve  

date o f  t he  l i c e n s e  o r  r e t r o a c t i v e  assessn~ent o f  annual charges t o  the  date o f  

unauthor ized cons t ruc t i on .  F i  na l  l y  , subs tan t i a l  recons t ruc t i on  may te rminate  

a Congressional a u t h o r i z a t i o n  f o r  t h e  p r o j e c t  which antedated the  Federal Water 

Power Ac t  o f  1320. An a p p l i c a n t  seeking a l i c e n s e  f o r  a  proposed p r o j e c t  a t  an 

e x i s t i n g  dam would on l y  be expected t o  g i v e  approximate dates f o r  t he  dam and 

any o t h e r  e x i  s  ti ng s t r u c t u r e s  ; 

The c o n s t r u c t i o n  schedule i s  requ i red  o n l y  i f  new development a t  t he  p r c j e c t  

i s  proposed..  The schedule would a i d  i n  a  p rec i se  understanding o f  what i s  being 

proposed, and would f a c i  1  i t a t e  establ ishment  o f  a  c o n s t r u c t i o n  t ime tab le  i n  

t h e  l i cense ,  i f  issued, as requ i red  by Sect ion  13 o f  t he  Act.  

E x h i b i t  D prov ides a statement o f  costs and f i nanc ing .  I f  the  a p p l i c a n t  seeks 

a  new l i c e n s e  f o r  a  cons t ruc ted  p r o j e c t ,  and i s  n o t  a  m u n i c i p a l i t y  o r  .a s ta te ,  

i t  must p rov ide  an est imate o f  the amount t h a t  would be payable i f  the  Un i ted  

States exerc ised i t s  r i g h t  t o  take over  t he  p r o j e c t  upon .exp i ra t i on  o f  t he  

i n i t i a l  l i c e n s e  pursuant  t o  Sect ion  14 o f  t h e  Act.  

I f  the  a p p l i c a n t  seeks an i n i t i a l  l i cense,  i n fo rma t ion  concerning t h e  o r i g i n a l  

c o s t  o f  l and  o r  water  r i g h t s  and e x i s t i n g  p r o j e c t  works must be provided. The 

Commission i s  requ i red  by Sect ion  4 (b )  o f  t he  Ac t  t o  o b t a i n  i n fo rma t ion  on 

the  o r i g i n a l  cos t  o f  a  p r o j e c t .  

Est imated costs o f  any proposed new development and est imated annual costs 

must a l s o  be provided, as we1 1  as i n fo rma t ion  concerning the  va lue  o f  p r o j e c t  



power t o  the  app l i can t  and the  sources and ex ten t  of f i nanc ing  and annual revenues 

a v a i l a b l e  ' t o  meet the  est imated costs.  This i .nformation would enable the  Com- 

miss ion  t o  assess the  economic and f i nanc ia l  v i a b i l i t y  o f  the  p r o j e c t .  

E x h i b i t  E provides a  r e p o r t  on the  environmental resources o f  t he  p r o j e c t ,  

t he  impacts o f  t he  p r o j e c t  on those resources, and t h e  proposed measures t o  m i  t i- 

gate  the  impacts o r  t o  p r o t e c t  and enhance the  resources. The in fo rmat ion  r e -  

q u i r e d  i n  t h i s  e x h i b i t  i s ,  i n  many respects, l ess  d e t a i l e d  and extensive than 

the  i n f o m a t i o n  requ i red  by the  e x i s t i n g  regu la t ions  governing appl i c a t i o n s  f o r  

a l l  major p ro jec ts .  The less  s t r i n g e n t  requirements are  j u s t i f i e d  on t h e  basis 

t h a t  t he  major impacts associated w i t h  cons t ruc t i on  o f  the  dams and c r e a t i o n . o f  

the  impoundments have a1 ready occurred. The e x h i b i t  must i nc lude  repor t s  on 

water  use and qua1 i ty; f i s h ,  w i l d l i f e ,  and botan ica l  resources ; h i s t o r i c a l  and 

archeol ogi  ca l  resources ; rec rea t ion  resources ; and 1  and management and aesthet ics  . 
S u f f i c i e n t  i n fo rma t ion  i s  requ i red  i n  t h i s  mu1 ti faceted e x h i b i t  t o  ensure 

t h a t  f u r t h e r  impacts w i l l  be i d e n t i f i e d  and taken i n t o  account pursuant t o  the  

Nat iona l  Environmental Pol i c y  Ac t  o f  1969. 

The e x h i b i t  requ i res  app l icants  t o  consu l t  w i t h  o the r  1  ocal , s t a t e ,  and 

federa l  agencies w i t h  exper t i se  i n  environmental matters p r i o r  t o  f i  1  i ng t h e i  r 

app l i ca t i ons  . Under our  e x i s t i n g  regu la t ions  and procedures, o the r  agencies f r e -  

quent ly  a re  n o t  even aware t h a t  development i s  being proposed u n t i l  a f t e r  t he  

a p p l i c a t i o n  has been f i l e d  w i t h  the  Commission. Proceedings must o f t e n  be de- 

layed w h i l e  agencies consider  the  e f f e c t s  o f  p r o j e c t s  on t h e i r  areas o f  res-  

pons ib i  1 i ty and provide recommendations. W i  t h  pre-appl i c a t i  on consul tat ion, ,  

problem issues w i l l  be i , d e n t i f i e d  and addressed a t  an e a r l i e r  p o i n t  i n  the  pro- 

cess, and t h e  Commission's own requ i red  consul t a t i o n  w i t h  o the r  agencies w i l l  be 

expedi ted. Moreover, i n c e r t a i  n  c i  rcums tances , o the r  agenci es may have concurrent  

j u r i s d i c t i o n  w i t h  respect  t o  au tho r i za t i on  o f  a  p r o j e c t .  P r i o r  consul t a t i o n  by 

app l icants  w i  11 f a c i l i t a t e  coord inat ion  w i t h  these o the r  agencies. 

Exhi b i  t F . cons is ts  o f  general design drawi ngs o f  t h e  p r i n c i p a l  p r o j e c t  works. 

The drawings must show a  plan, e levat ion ,  and p r o f i l e s  and sec t ions  f o r  each 

s t ruc tu re ,  and must be accompanied by s u f f i c i e n t  i nformat i  on concerning s t r u c t u r a l  

s t rength  and s  t a b i  1  i ty a'nd o ther  con t ro l  1  i n g  f a c t o r s  t o  'demonstrate t h a t  the  s  t r u c -  

tu res  a re  s a f e  and adequate f o r  t h e i r  s t a t e d  func t ions .  



Detai 1 ed worki ng drawings showing the precise plans and specifications fo r  
proposed project Structures a re  not to  be f i l ed  with the application, b u t  should 

'1 be prepared for  the purposes of construction and retai  ned a f t e r  cons t ruc t i  on i s 
completed as permanent project records. 

The f ina l  exhibi t ,  Exhibit G ,  i s  a map of the project, The map must show the 
geographical location of the project, the physical interrelationships of pro- 
jec t  works and other features ,  a project boundary enclosing the project works 
and a l l  lands and waters necessary fo r  project purposes, and any lands of the 
Uni ted States tha t  are  w i  thin the project boundary. 

In preparing the Phase 11 regulations, we have attempted in several ways 
to  ease the burden of compliance. F i r s t ,  we have t r ied  t o  reduce the re- 
quested information to  the bare minimum tha t  i s  needed f o r  the commission to  carry 
out i t s '  rcsponsi hi1 i t i e s .  Second we have attempted to  conso1,idat.e requests 
f o r  information according to  re1 ated subject I I I ~  LLei'. A1 1 paragraphs and exhibits 
requesting i nformati on on environmental matters, fo r  instance', have been consol i - 
dated into the environmental exhi bi t. The organization of the requirements reduce 
confusion and redundancy in the materials submitted . 

Finally, we have endeavored to  minimize the element of subjective i nterpre- 
ta t ion i n  our requi rements by reducing the requests for  information, where possible, 
t o  simple, objective descriptions of what i s  desired. The FERC s t a f f  . i s  avail-  

abl e to  a s s i s t  i n overcomi ng any unavoi dab1 e probl ems of i nterpretati  on. We 

hope tha t  these simpler requirements and your cooperation wi 11 help us avoid the 
appl i cation defi cienci es tha t  have plagued our 1 i censi ng program i n  the past, 
and thereby expedi t e  the 1 i censS ng process. 

There i s  one f inal  .change in the regulations tha t  should be noted.. Section 213 

of the Pub1 i c U t i  1 i ty Regulatory Policies Act (PURPA) amended the Federal Power. 
Act to  grant the FERC discretipnary authority to exempt i n  whole, or i n  par t ,  con- 
dui t hydro faci 1 i ti es from 1 icensi ng requirements . On Apri  1 20, 1979, the Com- 

mission issued a proposed rulemaking (Docket No. RM 79-35) se t t ing  for th the re -  

q u i  rements for  appl i ca t i  ons for  exemption. Basi cal l y ,  these regulations are the 
same as the short-form, except they will  be applicable to  projects up t o  15 MW, 

and .will reqwi re  1 ess information than the short-form. Under these regulations, 

a l l  conduit hydro faci 1 i t i  es wi 11 be exempted within 90 days of receipt of an accent- 



able application. Projects subject t o  exemption are  a l l  projects on a conduit, 

canal, pipe1 ine, e tc .  used primarily fo r  domestic, agricultural  or industrial  

purposes tha t  discharge flows used for  hydropower into a conduit. 

When the regulations become f inal  in a few weeks, the FERC responsibi l i t ies  

under the Public Ut i l i ty  Regulatory Policies Act wi 11 have been f u l f i l l e d .  

We hope that  you will agree that  the changes made by FERC a re  far-reaching, 

and that  w e  are dedicated to  encouraging small-scale hydro development by imple- 

menting a less  burdensome licensing process. 



A LOOK AT SMALL-SCALE HYDRO IN CALIFORNIA 

Assemblyman Me1 don Levi  ne 
Cal i f o r n i a  Assembly Subcomi t t e e  on Energy 

I 'm. t o1  d there  a re  220 persons en ro l  1 ed f o r  t h i s  conference. It i s  hearten- 

i n g  t o  see t h a t  so many o f  you have taken the  t ime f o r  t r a v e l  t o  a session on t h e  

re1  a t i v e l y  e s o t e r i c  t o p i c  of small -scale hydro. From my experience as Chairman 

o f  t h e  C a l i f o r n i a  Assembly Subcommittee on Energy, I ' v e  come t o  r e a l i z e  how cru-  

c i a l  i t  i s  f o r  key s t a t e ' l e g i s l a t o r s  t o  be knowledgeable and p e r s i s t e n t  i n  seek- 

i n g  o u t  t h e  best  and l e a s t  impact ive combination o f  f u t u r e  energy.supply opt ions.  

It i s  f o r  t h i s  reason t h a t  I am honored t o  be ab le  t o  speak t o  you today as an 

advocate o f  small -sca le  hydro. 

Cal i f o r n i a  ' s re1 a t i v e l y  ̂ unique combination o f  coasta l  - s i e r r a  geography and 

c l i m a t e  makes hydroe: lec t r ic  energy a major b u i l d i n g  b lock  o f  our  e l e c t r i c i t y  sup- 

p l y  system. We c u r r e n t l y  have 8,700 MW i n  operat ion,  which i s  almost 20% o f  

t o t a l  C a l i f o r n i a  e l e c t r i c i t y  supply. This inc ludes 350 MW, a t  49 s i t e s ,  o f  i n -  

s t a l l a t i o n s  w i t h  l e s s  than 15 MW capaci ty .  

Though many advocates o f  conventional , cen t ra l  s t a t i o n  power generat ion woul d 

have us b e l i e v e  t h a t  our hydro p o t e n t i a l  has been f u l l y  rea l i zed ,  such i s  a c t u a l l y  

n o t  t h e  case. Several thousand MW o f  a d d i t i o n a l  hydro p o t e n t i a l  has been i d e n t i f i e d  

i n  Cal i f o r n i a ,  i nc lud ing  more than 500 MW p o t e n t i a l  o f  small -scale development 

w i t h  1500 MW's, a r e l a t i v e l y  conservat ive est imate o f  t he  t o t a l  C a l i f o r n i a  srnall- 

scal  e resource. 

CALIFORNIA'S INTEREST I N  SMALL-SCALE .HYDRO 

Along w i t h  the  many s ta tes  represented here today and others around the  country, 

Cal i f o r n i a ' s  i n t e r e s t  i n  smal l -scale hydro stems from t h e  f a c t  t h a t  i t  i s  b a s i c a l l y  

a benign "a1 t e r n a t i v e "  technology. Not o n l y  i s  i t  benign, b u t  i t  i s  a technology 

which i s  a v a i l a b l e  r i g h t  now -- a combination which i s  r e l a t i v e l y  ra re .  

The environmental v i r t u e s  o f  development a t  e x i s t i n g  s i t e s  -- no a i r  p o l l u t i o n ,  

no water  consumption, no r a d i a t i o n ,  no l a n d  d i s rup t ions ,  a re  c l e a r .  Besides what 

may become a v a i l a b l e  i n  t h e  f u t u r e  when technology improves and i s  standardized, 

we have on hand t r i e d  and t r u e  systems. Many f a c i l i t i e s  i n  C a l i f o r n i a ,  some of 



which a r e  75 years o ld ,  can be kept  i n  opera t ion  f o r  many more years w i t h  s imple 

maintenance. 

W i th in  t h i s  general context ,  l e t  me rev iew w i t h  you some o f  the  more s p e c i f i c  

, face ts  o f  t he  C a l i f o r n i a  energy p i c t u r e  which make small -scale hydro p a r t i c u l a r l y  

a t t r a c t i v e  t o  us. 

OIL DISPLACEMENT 

, ~ > l i f o r n i a ' s  e x i s t i n g  e l e c t r i c i t y  generat ion capac i t y  i s  predominately o i l  

based. O i l - f i r e d  capac i ty  c o n s t i t u t e s  59% o f  our  MW capac i ty ,  generat ing more 

than h a l f  o f  t he  k i l o w a t t  hours consumed. This  r e l a t i v e l y  l a rge ,  and f o r  the  

near term permanent commitment t o  o i l  i s  o f  course: (1) expensive t o  run; (2 )  . 
sub jec t  t o  supply d i s rup t i ons ;  and (3 )  very hard on ou r  a i r  q u a l i t y .  These nega 

t i v e  impacts from our  e x i s t i n g  generat ion system can be marg ina l l y  d imin ished i f ,  

whenever possib le,  a  more benign f u e l  supply o r  generat ion source can be sub- 

s t i t u t e d  f o r  t h e . o i 1 - f i r e d  generat ion.  For our  system, small hydro i s  one o f  

the more des i rab le  opt ions,  as i t  would genera l l y  s u b s t i t u t e  d i r e c t l y  f o r  o i l .  

ECONOMIC VIABILITY 

~ h u s ,  i n  C a l i f o r n i a  w i t h  the  c o s t  o f  o i l  as one o f  t he  most c r i t i c a l  f a c t o r s  

i n  a  comparison o f  supply opt ions,  t he re  i s  1  i t t l e  ques t ion  t h a t  small hydro i s  

a  sound investment, even w i thou t  c r e d i t i n g  i t s  environmental b e n e f i t s  . 
t 

While economic considerat ions a r e  h i g h l y  s i t e  and u t i l i t y  s p e c i f i c ,  many o f  

our  recen t  f e a s i b i l i t y  s tud ies  have come i n  a t  the  20-30 m i l l s  pe r  kwhk range. 

With today 's  $20/barrel  o i l ,  t he  f u e l - o n l y  cos t  f o r  o i l - f i r e d  p lan ts  i s  around 

These f i g u r e s  assume no capac i ty  c r e d i t  f o r  t h e  hydro, which i s  h i g h l y  conser- 

v a t i v e  i n  C a l i f o r n i a  s ince  much o f  our  p o t e n t i a l  i s  i n  i r r i g a t i o n  canals w i t h  f lows 

which cou ld  co inc ide  w i t h  the  summer demand peaks. Scheduling would thus a l l o w  

a t  l e a s t  some f i r m  capac i ty  c r e d i t  such t h a t  i n  a d d i t i o n  t o  s imple f u e l  s u b s t i t u -  

t i o n ,  smal l -scal  e  hydro would be ab le  t o  rep lace some (a1 be i  t 1  i t t l e )  new capac i t y  

expansion. 

With the  i n c r e d i b l e  o i l  p r i c e  esca la t ions  we've been 'experiencing and face  i n  

themenear fu tu re ,  hydro economics can o n l y  so l  i d i f y .  The p l a n t s  b u i l t  now w i l l  



be generating power well into the 21st century, using a vir tual ly  f ree ,  escalation- 

proof fue l .  Regardless of t h i s ,  major private u t i l i t i e s  consistently under th i s  

resource, offering only 14-22 mil 1s per k w h r .  

Because of the relat ively short  1 ead time fo r  small -scale' hydro projects ( the  

actual construction period fo r  some small plants can be one year or  l e s s ) ,  w i t h  
. *  

a concerted 1 icensing e f fo r t ,  they could play a s t ra teg ic  ro le  i n  California 's  

near-term el  ec t r i  c i  ty supply planning . 

This i s  very d i f f i c u l t  to analyze, as the need-for-power issues a re  extremely 
a 

complex, and matching an uncertain e l ec t r i c i ty  demand w i t h  the optima1 supply 
package i s  a very complicated problem not amenable to  simply solution. 

Within a1 1 these caveats however, there i s  the potential t ha t  small-scale hydro 

could bridge some of the mid-eighties energy (kwhr) gaps which were assessed in 

our 1978 debate over the Sundesert Nuclear Plant. While the small projects cannot 

subs t i tu te  fo r  needed new baseload capacity, they could provide some breathing 

space as we continue to  plan and construct the major baseload plants. 

UTILITY INTEREST 

Increasing u t i l  i ty in t e res t  i s  evidence of the favorable economic and timi ng 

considerations, and i s  a f inal  reason why small-scale hydro i s  a particularly sig- 

nif icant  "alternative" option f o r  California. 

e The Sacramento Municipal Ut i l i ty  Dis t r ic t  i s  actively considering 5 projects 

(22 MW) ranging in s i ze  from .4 to  10 M W ,  which could be completed in 1981. 

0 The Los Angeles Department of Water and Power i s  adding 6400 KW and 48 million 

k w h r  per year a t  an existing plant. I t  has also completed f eas ib i l i t y  studies 

on 3 projects (6.3 MW), 4 s i t e s  a re  currently under study (1.9 M W )  and reviews 

a re  pl anned f o r  16 water system pressure regul a t i  ng faci  1 i t i  es w i  t h  combi ned 

potential of 4.1 MW. 

e The Metropolitan Water Di s t r i c t  of Southern California i s  currently construct- 

ing 30 MW of small projects on its aqueducts. These projects will be on l ine  

in 1980. An additional 35-40 MW i s  i n  planning for  ins ta l la t ion  by 1983. 

REAL1 ZING CALIFORNIA ' S SMALL-SCALE HYDRO POTENTIAL 

To re i t e ra t e ,  California 's  unique combination of coastl ine,  mountains, i r r igated 



agriculture,  smog and o i l - f i red  power plants make the prospects for  extensive 

small-scale hydro development quite positive. 

In concert with our also unique pol i t ical  climate, nationally reknowned for  

advocation of innovative, decentral technologies and l i f e s ty l e s ,  development 

should be proceeding f u l l  speed ahead. . Predictably of course i t  i s n ' t ,  as I 

suspect that  we have found the same obstacle you have. 

I ' d  l i ke  to mention the major obstacles we've seen and high1 ight ongoing or  pro- 

posed s t a t e  e f for t s  t o  hasten development. I will be most brief in my discussi0.n 
of the obstacles as they are  not unique to  Cal ifornia and have been discussed 

extensively elsewhere and already here today. 

ASSURING MARKETABILITY OF ELECTRICITY 

The i n i t i a l  problem ar i ses  in assuring the existence of an economic market for  
small-scale hydro e l ec t r i c i ty .  (This i s  necessary both fo r  even an i n i t i a l  assess- 

ment of f eas ib i l i t y ,  as well as for  FERC 1 icensing), with the two predominant 

issues being the price paid for  the e l ec t r i c i ty  and the a b i l i t y  to  develop a com- 

pet i t ive market through "wheeling" i t  to  users. 

The price paid the hydroelectric developer should ref1 ec t  the incremental cost 

of the generation i t  replaces, which as I mentioned ea r l i e r  i n  California, i s  

generally o i l  a t  roughly 32 mil 1s per k w h r .  (Again, assuming no firm value fo r  
> 

the small-scale hydro.) In California we have found the major u t i l i t i e s  highly 

re1 uctant to develop large quantit ies .of small -scale hydro e l ec t r i c i ty  or to  'pay 

oil-based prices to purchase i t  from non-util i ty developers. 

The ab i l i t y  to  develop price competition and encourage delivery of the e l ec t r i c i ty  

to the most lucrative market i s  perhaps a more serious problem. The wheeling 

issue i s  extremely complex and not amenable to  treatment here, b u t  existing wheel - 
ing legis lat ion and precedents in California and the U .S. as a who1 e we have found 

are  major barriers to  extensive small-scale hydro development. We do have a statutory 

. -  provision allowing private energy producers to  whee1,power from the i r  point of 

generation to  the i r  own point of use. B u t  as i t  currently stands, hydro i s  ex- 

pressly defined not to  be an al ternat ive energy resource, a,nd no provision i s  made 
for  wheeling to one u t i l i t y  across another u t i l i t y ' s  l ines .  



CONFIRMING FEASIBILITY OF SPECIFIC SITES 

One particular face t  of the s i t e  f eas ib i l i t y  problem in California . I 'd  l i ke  

to  mention ' i s ,  t ha t  most of our potential projects a re  with public water supply, 
i r r iga t ion  and flood control d i s t r i c t s  with governing boards not a t  a l l  familiar 

with e l ec t r i c i ty  generation, supply planning or  u t i l i t y  practices. Moreover in 

th i s  post Prop-13 era,  they have very l i t t l e  money to spend on. projects which 
present unknown r isks  . From a1 1 indications, they seem extremely interested, 

and i t  i s  therefore the financing of the s l t e  f eas ib i l i t y  study tha t  i s  more of 
a problem than the actual technical assessment. 

Four particularly s ignif jcant  financiny issues have become clear  as California 

has been pursuing potential projects. Each of these could appropriately be the 
topic of an en t i re  conference, so I  will only highlight them. 

The f i r s t  i s  simply getting the f eas ib i l i t y  studies in i t i a t ed .  As I  indicated 

e a r l i e r ,  the water d i s t r i c t s  can rarely fund studies up  f ront  so mechanisms such 

as 90/10 grant/loan programs, (with paperwork appl ication requirements substantial ly 

reduced), a re  necessary to he1 p the development get underway .. 

A second financing issue i s  the so-called dry-year default  problem. Municipal 

d i s t r i c t s  and investment firms are  concerned' tha t  even though a project ,may gen- 

e ra te  substantial .revenues in average and wet years, i f  a dry year occurred early 

i n  the project l i f e ,  principal and in teres t  payments might not be met from limited 

sales .  ' 

A third issue, i s  to  fashion an adequately supportive role fo r  the 'large u t i l i t i e s  

with respect t o  the independent water d i s t r i c t  developers. The central finance 

questions here include: (1)  whether the u t i l i t i e s  are  required .to purchase the 

small-scale hydro e l ec t r i c i ty ;  ( 2 )  what the u t i l i t i e s  must pay i f  the water dis- 

t r i c t  finances and own's a project; and (3)  whether u t i l i t i e s  can be required to 

finance and own the small water d i s t r i c t  developments, paying some royalty to the 

d i s t r i c t  f o r  the use of the water, should the d i < t r i c t  find th i s  type of arrange- 

ment preferable to i t s  ownership of the project. 
.. 

A final financing issue i s  the relat ively recent IRS ruling tha t  nearly a l l  

long-term contract power sold to  a private u t i l i t y  or federal marketing agency 



must be financed under taxable bonds. As many are  aware th i s  ruling compromises 
the economics by effect ively raising the in te res t  rates from the 6-7% range to  
a much less  desirable 9-lo%, - i f  the power i s  sold to  private u t i l i t i e s .  

So water d i s t r i c t s  a re  placed i n  a b i n d .  If  they se l l  t o  private u t i l i t i e s ,  
they currently face lower prices and taxable financing; on the other hand, the i r  
access to municipal u t i l i t i e s  i s  b1ocked.b~ the lack of adequate wheeling. 

LICENSING 
Rather than dwelling on the federal 1 i'censing issues Mr. Corso has covered, 

I will instead review some of the s ta te . l icens ing  concer'ns we have seen a r i se  
la te ly .  I would, i n  advance though, commend the FERC e f fo r t s  to develop short- 
form application processes fo r  small projects, which promise to  simp1 i fy  and 
greatly lower the cost.  I am concerned though.that the process'remains non- 
time-constrained, so the s t a t e s  will have to  watch implementation and lobby fo r  
FERC funding to decrease case backlogs. 

In California we inst i tuted a time-constrained permit process f o r  many pro- 
jects  l a s t  year. The primary permit for  a small-scale hydro project i s  an appl ica- 
t ion to  divert  water from Water Rights Division of the State  Water Resources . Con- 
t rol  Board. Though the time limit i s  theoretically one.year, two concerns have . 

been raised. F i r s t ,  if the case i s  protested, a l l  timelines are  o f f .  Thus the 
traditional protracted water r ights  protest  process las t ing  two-to-three years 
can be followed even though in a small-scale hydro project no water i s  being con- 
sumed and the project does not a l t e r  the down-stream flow patterns. A second major 
concern i s  t ha t  anytime a water d i s t r i c t  peti t ions to  change i t s  existing permit 
(e.g., to  begin generating), the water board has the theoretical r i g h t  to  revise 
i t s  en t i re  allocation scheme i n  tha t  r iver  basin. 

OVERCOMING OBSTACLES 
To be honest w i t h  you, the ac t iv i t i e s  we have underway a t  the current time are  

not nearly as impressive as the l i s t  of obstacles I jus t  s e t  out! However, we have 

in i t ia ted  the early stages of what I think promises to  be a concerted push to  
eventually u t i l i z e  much of our small-scale hydro resource. Let me mention a few 

current s t a t e  ac t iv i t i e s :  

e The State  Energy Commission has a f eas ib i l i t y  study grant program of about 



$46,000 a t  s i x  s i t e s  ($5,000-$15,000 each). An addi  t i 'onal '$100,000 i s  
budgeted f o r  10 s tud ies  f o r  79-80, by t h e  Energy Commission, and our Depart- 

ment o f  Water Resources has $100,00 budgeted f o r  f e a s i b i l  i ty s tud ies  o f  

p o t e n t i a l  p r o j e c t s  t o  power t h e  s t a t e  water p r o j e c t .  

e I n  con junc t ion  w i t h  !hese f e a s i b i l i t y  s tudies,  workshops a re  scheduled f o r  

water d i s t r i c t s  i n t e r e s t e d  i n  small -scale hydro. The p a r t i c i p a n t s  w i l l  i n -  

c lude techn ica l  s t a f f ,  engineering consul t an ts  , federa l  a u t h o r i t i e s  and 

ea te r  d i s t r i c t  o f f i c i a l s  who have successfu l ly  pursued smal l -scale hydro 

p r o j e c t s  . 
To b e t t e r  u t i l i z e  the  comprehensive f e a s i b i l i t y  assessment manual r e c e n t l y  

prepared by the  Corps o f  Engineers, our  S ta te  Energy Commission w i l l  soon 

t r a i n  i t s  s t a f f  , to make on-s i  t e  p r e l  im inary  f e a s i  b i  1  i t y  assessments. 

e The Commission s t a f f  has developed a  mode1 t o  support arguments f o r  cost-based 

r e s a l e  ra tes  before  t h e  S ta te  Pub1 i c  U t i l i t i e s  Commission and FERC. The 

S ta te  Pub l ic  U t i l i t i e s  Commission i s  expected t o  make some determinat ion on 

r a t e s  and p r i c e s  f o r  co-generated and small hydro power t h i s  f a l l .  This 

w i l l  s e t  some precedents t o  guide f u t u r e  development. 

e As w e l l  as these i n - s t a t e  a c t i v i t i e s ,  we are  moni to r ing  and p a r t i c i p a t i n g  i n  

re1 evant FERC regu l  a  ti ons and proceedi ngs . 
. 

Actua l ly ,  I ' m  more e x c i t e d  about the  th ings  I see on t h e  r e l a t i v e l y - n e a r  horizon. 

Some exampl es i n c l  ude : 

o A proposal t o  a1 1  ocate $5 m i  11 i o n  i n  s t a t e  funds o v e r .  5  years f o r  90/10 type 

f e a s i b i l i t y  study loans t o  be repa id  on ly  i f  p r o j e c t s  prove feas ib le ;  

e $7 m i l  1  i o n  i n  s t a t e  funding t o  guarantee bonds i n  the  event o f  e a r l y  d ry -  

year  de fau l ts ;  

o Sta te  PUC orders t o  p r i v a t e  u t i l i t i e s  regarding improved market ing arrange- 

ments (purchasers, p r ices ,  and poss ib ly  wheel i ng) f o r  smal I hydro; 

Improved coord inat ion  o f  advance u t i l  i ty supply p lanning and u t i l  i z a t i o n  of 

small-scale hydro resources; 

e A review o f  t he  operat ions and development o f  t he  Sta te  Water P r o j e c t  t o  

op t imize  power generat ion and minimize co inc iden t  u t i l i t y  peak demands. 

I b e l i e v e  the  most c r u c i a l  areas f o r  l e g i s l a t i v e  i n i t i a t i v e s  w i l l  be i n :  (1) 

easing our  r e s t r i c t i v e  wheeling laws; ( 2 )  c r e a t i n g  t h e  loan guarantee fund t o  assure 

revenue bonds against  d e f a u l t  i n  t h e  f i r s t  years o f  p r o j e c t  operat ion; and ( 3 )  ae- 



signing a State  Water Resources Control Board permit process tailored to  small - 
scale hydro 1 icensi ng concerns. As Chairman of the Assembly Energy Subcommi t t e e ,  
I and my colleagues will be exploring these areas fur ther  in hearings l a t e  th i s  
year. 



BRIEFING ON SMALL HYDROPOWER DEVELOPMENT AT 

THE SOUTH COLUMBIA BASIN IRRIGATION DISTRICT 

Larry Schnartz . 

Program i n  Social Management of Technology 

University of Washington 

ORIGIN OF IRRIGATION/HYDROPOWER FROM GRAND COULEE 

r Pr io r  t o  Great Depression - Central Washington S t a t e  was e s sen t i a l l y  a 

vas t  dese r t  with a big ri 'ver 

e NRA I r r i g a t i o n  Project  - Reclamation of land, redemption of urban poor, 

veterans of WWI through i r r i ga t i on  of land f o r  small family farms 

o Columbia Basin I r r i ga t i on  D i s t r i c t  organized. in  1939 under T i t l e  87 O f  

Revised Code of Washington 

-provide financing f o r  construction of water supply systems 

-ac t  a s  mortgaging agency f o r  those seeking Bureau of Reclamation water 

-view Grand Coulee and o ther  hydropower as secondary function of water from 

the  ~ o l k b i a  River 

e Grand Coulee Dam 

-completed 1941, creat ing FDR Lake and sending about 80 mill ion acre-feet/  

year of water through generators i n to  normal course o f  Columbia River 
( e l e c t r i c i t y  cos t :  1/2 mil l/kwh) 

-2 mil l ion acre-feet/year pumped up 287 f e e t  higher t o  c r ea t e  Banks Lake 

i n  the  Grand Coulee t o  the  south behind Dry Fa l l s  Dam 

-600 mill ion kwh/yr from Grand.Coulee Dam.used t o  pump t h i s  water in to  the  

27 mile long Banks Lake equalizat ion reservoir  f o r  the  Columbia Basin 

I r r i ga t i on  ~ i s t r i c t .  Storage volume 696,000 acre-feet .  

e Col umbia Basin I r r iga t ion  D i s t r i c t  today 

-3 Divisions: South, East,  Quincy 

-333 ,miles of main canal s 

-1936 miles of l a t e r a l  canals 

-2223 miles of dra ins  and waterways 

-+ mill ion i r r i g a t i o n  acres of land i r i  1977; 550,000 acres y e t  t o  be served 



e 1939-1962 operated s o l e l y  as C o l l e c t i n g  Agency f o r  U.S. Bureau o f  Reclama- 

t i o n  w h i l e  a l l  o the r  i r r i g a t i o n  d i s t r i c t s  i n '  the  U.S. were user ownedband -- 
operated 

e 1962-1969 negot ia t ions  between D i s t r i c t  and U.S. f o r  c o n t r a c t  on water and 

f o r  opera t ion  and maintenance o f  f a c i l i t i e s ;  some f r i c t i o n  between d i s t r i c t s  

as t o  f u t u r e  d i r e c t i o n s .  

o 1968 c o n t r a c t  w i t h  Bureau o f  Reclamation has p r o v i s i o n  f o r  t he  development 

o f  t he  hydropower s i t e s ,  w i t h  p r i o r  approval o f  t h e  Secretary of I n t e r j o r .  

r e q u i r e d  

e South Col umbia Basin I r r i g a t i o n  D i s t r i c t  (SCBID) 

-5 D i rec tors ,  a l l  e lec ted  by farmers - s e t  pol  i c y  f o r  t h e  D i  s t r i c t  

-Secretary-Manager oversees a1 1 operat ions f rom Pasco , WA (Russel 1 Smith) 

SCBID SMALL HYDROPOWER SITES 

e S i x  s i t e s  i n  t he  i r r i g a t i o n  p r o j e c t  a re  planned f o r  development: 3 . in  South, 

2 a re  shared by a l l  three, one shared by South and East 

-power marketed as a package - about 100 mw t o t a l  -- a v a i l a b l e  from 15 March 

u n t i l  31  October 

-one s i t e  w i l l  take lead i n  at tempt t o  ease the  way f o r  t he  o thers ,  -- P.E.C. 

22.7 

- t o  p rov ide  base-load e l e c t r i c i t y  i n  seven summer months. Although NW u t i l i t i e s  

a r e  w i n t e r  peaking, BPA can a s s i s t  i n  market ing 

KEY ACTORS -,---..-.--- 

e Russel l  Smith, Secretary-manager, South Columbia Basin I r r i g a t i o n  D i s t r i c t ,  

Pasco, WA 

e Harry Hosey, Tudor Engineering Co., Sea t t l e ,  MA 

e Gerry Garman, D i r e c t o r  o f  Power Management, S e a t t l e  City L i g h t ,  Seat t le ,  WA 

e Don Caha, Power Supply Supervisor,  Tacoma City L i g h t ,  Tacoma, WA 
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DEVELOPMENT OF CURRENT PARTNERSHIP 

a .  1962 Bureau o f  Recl amation Feasi b i ' l  i t y  Study 

e 1968 - Transfer o f  ce r t a i n  au tho r i t i e s  t o  SCBID, inc lud ing r i g h t s  f o r  f u tu re  

hydro development 

o 1975 - Tudor Engineering begins t o  study small hydro po ten t ia l  w i t h '  own 

funds; i d e n t i f i e s  p o s s i b i l i t y  o f  SCBID 

e 1977 - A f t e r  per iod ic  encouragement from Tudor, Smith agreed t ime was r i g h t  

, f o r  SCBID act ion;  received OK from h i s  Di rec tors  

e Late summer, 1977 - Smith receives OK from Reserve Board Committee (w i t h  reps 

o f  a l l  three D i s t r i c t s )  which was pessimist ic  about a b i l i t y  t o  ge t  approval 

o f  Secretary on workable f i  nanei ng 

6 August, 1977 - l e t t e r  requesting permission f o r  development sent t o  Secre- 

t a r y  o f  I n t e r i o r ;  OK received Ap r i l ,  1979 

e Spring, 1978 - Began i d e n t i f y i n g  prospectivc. purchasers l f i  nancing f o r  develop- 

ments; 26 consulted f o r  partnerships using pre l iminary  FERC appl ica t ions 

-REA1s and PUD's requ i red BPA storage, so were dropped 
' 

-Others e l  i m i  nated themselves due t o  special requirements 

-Seat t l  e and Tacoma b i d ,  .cooperatively and were selected f o r  f u r t he r  negotia- 

t ions;  Grant County PUD i s  standby 

STATE AND LOCAL SUPPORT FOR SMALL HYDROPOWER 

e State Leg is la ture  - Senate B i l l  3172 adopted on March 12,'1976 

"The development and use o f  a d iverse array o f  energy resources w i t h  emphasis 

on renewabl e energy resources sha l l  be encouraged. " 

o Seat t le  City Council - Resolut ion 25260 adopted Ju ly  12, 1976 

"Hydropower sha l l  be the prefer red method o f  generating e l e c t r i c i t y  so long 

as hydro resources remain t h a t  can be economically developed on an accept- 

able env i r~nmenta l  basis .. . . " 

POWER PURCHASE AGGREMENT 

e - De .- Facto, as opposed t o  signed agreement reached on December 22, 1978 



o SCBID w i l l  cons t ruc t ,  own and operate the  p r o j e c t .  Financing the  p r o j e c t  

through revenue .bonds 

e S e a t t l e  and Tacoma w i l l  purchase power output  o f  p r o j e c t  f o r  a per iod  o f  40 

years, beginning date  o f  commercial operat ion, a lso :  

-ob ta in  permi t and' 1 icenses f o r  power transmi ss ion  

-payments w i l l  be s u f f i c i e n t  t o  cover 

Debt se rv i ce  on bonds 

0 + M costs 

Funds requ i red  p r i o r  t o  bond sales 

e A.fter average costs f o r  u t i l i t i e s  reach the  costs o f  product ion,  bene f i t s  

t o  be shared equa l ly  

POWER COSTS 

.o 1978 ESTIMATES - f o r  e l e c t r i c a l  energy a t  L i n e  s i d e  Terminals o f  switch- 

y a r d  t ransformer ' 

-13 m i l  1  slkwh (approx. ) i f  f inanced w i t h  tax-exempt bonds 
' 

-16 m i l  ls/kwh (approx .) i f  f inanced w i t h  non-tax-exempt bonds 

Tax-exempt bond issues t o t a l 1  i n g  a t  l e a s t  3.65 m i l  1  i o n  may take place, s ince 

agreement has. been negot iated w i t h  pub1 icly-owned e l e c t r i c  u t i l  i t i e s  

m S e a t t l e  and Tacoma w i l l  pay a t  cos t  p lus  f i xed- fee .  About 15 m i l l s l k w h  

' RETURN ON INVESTMENT -- DRY FALLS DAM 

e SCBID .receives a t  l e a s t  1.651kwh over i t s  costs f o r  energy from p r o j e c t  under 

, agreement w i t h  S e a t t l e  and Tacoma. When average c o s t  o f  energy t o  u t i l i t i e s  

from a l l  power resources exceeds t h a t  o f  t he  p ro jec t ,  t he  purchase p r i c e  w i l l  

be s e t  so as t o  d i v i d e  the  d i f f e r e n c e  equa l l y  between purchaser and s e l l e r  

s Annual p r o j e c t  generat ion 'over 40-year per iod  55-56.9. m i l  1  i o n  kwh 

o This would produce $92,000 annual ly  i n  n e t  revenues t o  t h e  ~ i s i r i c t ,  t he  

equ iva lent  o f  0.67 percent o f  t he  t o t a l  c a p i t a l  investment o f  $13,730,000. 

The r a t e  o f  r e t u r n  t o  the  D i s t r i c t  i s  expected t o  increase over t ime. 



TAXES AND INSURANCE 

e D i s t r i c t  i s  a n o n - p r o f i t  o rgan iza t ion  and power w i l l  l i k e l y  be s o l d  t o  a 
I p u b l i c  u t i 1 i . t ~ .  Therefore, both the  energy generated and t h e  bonds w i l l  

be tax - f ree  

e The Equipment and P l a n t  a t  S i t e  22:7 ' w i l l  be insured much t h e  same as any' 

o the r  h y d r o e l e c t r i c  f a c i l i t y  -- a t  .2% o f  the  t o t a l  cons t ruc t i on  costs,  No 

insurance t o  be taken our  f o r  l o s s  o f  'energy product ion 

REGULATORY CONSTRAINTS AND COSTS 

"Our 1 argest  regu la to ry  problem has been, and i s  expected t o  be, w i t h  FERC. . . 
The S ta te  process has been r e l a t i v e l y  easy, and S ta te  organization's have been 

cooperat ive.  . ." 
e Russel l  Smith, SCBID 

in i n t ~ rvl~w, 2 1  May, 1979, 

"Most of South's (SCBID) regu1ator.y d i f f i c u l t i e s  and expenses a re  created by 

the  Federal , r a t h e r  than S t a t e .  government". 

Harry Hosey, Tudor Engineering 

i n  in terv iew,  22 May 1979. 

COST OF STATE PERMITS 

a Water R igh t  C e r t i f i c a t e  (Permi t  t o  appropr ia te  water) 

$10 p1 us, f o r  each second-foot appropr iated 

$2 / sec- f t  

504 / seciTt 

20t j s e c - f t  

e Permit  F i l i n g  & Recording 

0 - 1,000 Horsepower 204 / HP 

1>,000 + Horsepower ' 4& / HP 

e C e r t i f y i n g  copies recorded a t  DOE $2 

e ~l uepr in ts  required. by DOE AT COST 



e Each extension of time fo r  beginning construction 
-3 f i l i n g  & recording fee 
-other extensions $2 

e Inspection by s t a t e  AT COST 

Examinations of plans and specifications fo r  safety 
- m i n i m u m  $10 or  A t  Cost 

e Recording an assignment - permit to  appropriate water $4 

o A stream patrolman may be required,where water r ights  a re  adjudicated 
-salary - borne by water users 
-metering equipment may be required by Sta te  

0 Annual l icense renewal (future)  

E N V  IRONMENTAL IMPACTS 
0 Negative Declaration obtained for  S i t e  22.7 from State  Department of Ecology, 

despi.te proximity of State .  b i r d  sanctuary 

o Federal EIS not required 

o Negative Declaration sought fo r  a l l  s ix  s i t e s ,  trouble expected w i t h  Summer 
Ealls s i t e  

OBSERVATIONS AND CONCLUSIONS 
a Individual s (entrepreneurial engineering company; a c t i v i s t  secretary-manager) 

key to  development of s i t e  

.o Partly an Irr igat ion Dis t r ic t  strategy fo r  growth. I t  hopes ' to  grow in order 

to  serve the additional 3 mill ion acres allowed by contract w i t h  the Bureau 
of Reclamation 



Innovat ive  Financing Scheme makes the p r o j e c t  a t t r a c t i v e  t o  both SCBID and 
the purchasing u t i  1 i t ies 

Use o f  one l e a d  s i t e  a useful  s t r a t e g y  to, i d e n t i f y  and. p repare  f o r  l ega l  and 
i n s t i t u t i o n a l  o b s t a c l e s  -- S t a t e  - and Federal 1 evel' 

e Support  from S t a t e ,  P re s s ;  no comnents t o  d a t e  from environmental groups, 
neighboring towns and coun t i e s  

e Widespread use o f  small hydro by i r r i g a t i o n  d i s t r i c t s  may become a v a r i a b l e  
i n  c u r r e n t  U.S. r eapp ra i s a l  o f  water  r i g h t s  and p r o j e c t  p o l i c i e s  



SUPPORT SERVICES FOR SMALL HYDROELECTRIC 

DEVELOPM'ENT IN NORTH CAROLINA 

John L. Warren 

Research T r iang le  1 n s t i  t u t e  

SERVICES PROVIDED TO SMALL HYDRO DEVELOPERS 

e In fo rmat ion  Clearinghouse 

e Newsletters 

e Reconnaissance Surveys 

e A p p l i c a t i o n  Assistance - DOE and FERC 

PROGRAM OF ACTION 

e Survey o f  Dams ' i n  ~ o r t h  Carol i na 

e Analys is  o f  I n s t i t u t i o n a l  /Regul a t o r y  Factors 

0 Prov i s ion  o f  serv ices  t o  i n t e r e s t e d  dam owners 

CI Other E f f o r t s  

SURVEY OF DAMS 

e Data Sources 

-N.C. Dam S a s ~ t y  O f f i ce  

-Hydroloc$c In fo rmat ion  Storage and Re t r i eva l  System (HISARS) 

-U.S. Army Corps o f  Engineers 

-FERC - r e t i r e d  p l a n t  1  i s t  

-State h i s t o r i c a l  surveys 

-U .S. Geological Survey 

e Analys is  

-Dam heigh,t  (head) 

.-Dam cons t ruc t i on  

-Stream l o c a t i o n  and f l o w  

-Power p o t e n t i a l  c a l c u l a t i o n  

-Power marketabi l  i t y / u t i l  i z a t i o n  

e Develop d e t a i  1  ed 1  i s t  of dams 

-Or ig ina l  l i s t  inc luded 3,000-4,000 dams 
. . 

-Contact owners o f  s i t e s  w i t h  s i g n i f i c a n t  power p o t e n t i a l  
. 



-F ina l i zed  l i s t  o f  275 dams w i t h  "best"  development p o t e n t i a l  

-Data gaps c u r r e n t l y  being f i l l e d  

ANALYSIS OF INSTITUTIONAL/REGULATORY FACTORS 

e S t a t e  Agencies concerned w i t h :  

-Water Qual i t y  (-Sec. 401 Water Qual i t y  C e r t i f i c a t i o n j  

-Ma t e r  Flow Regimes 
- Archacol o g i  ca l  /Hi s t o r i  c a l  Resources 

-Sta te  U t i l i t i e s  Commission 

- W i  1 d l  i f e  Resources (Threatened and Engangered Species) 

-Dam Safety 

e Federal Agencies 

-Federal Energy Regulatory Commission (FERC) 

-Id. S . Army Corps o f  Engi neers 

Sec. 404 Dredge and F i l l  Permit 

Flood P l a i n  Management 

-EPA 

OTHER EFFORTS 

e Preparat ion o f  a h i s t o r y  o f  t he  development o f  hydropower i n  North Carol ina 

e Computeri z a t i o n  o f  dam s a f e t y  f il es w i t h  hydroel ec t rdc  power p o t e n t i a l  

c a l c u l a t i o n s  c a p a b i l i t i e s  

Hydroe lec t r i c  power assessment f o r  t h e  N.C. Department o f  Admin is t ra t ion  and 

t h e  Appalachian Regional Commiss-ion 

SMALL DAMS I N  NORTH CAROLINA 

o W i  t h  i n s t a l  1 ed hydro 

e Without i ns t a l l  ed hydro b u t  w i t h  development p o t e n t i  a1 

1. West. Po in t  on t h e  'Eno, Durham - hydromechanical 

2. Lake, Mich ie  o f  Durham Water Supply Reservoi r  

-1 icensed f o r  1500 kW, r e t i  r e d  i n  1963 

-80 f o o t  dam 

-could prov ide  up t o  150 kW 

3. Capi t o l a  Dam, French Broad River  

-8 f e e t  



-1.5 MW 

Lake Tohoma, Marion 

-65 Feet 

-240' kW i ns ta l l ed ,  cu r ren t l y  i d l e  

Lake Lure 

-108 f e e t  

-3,600 kW i n s t a l l e d  .- s e l l  t o  Duke Power 

Cascade Dam 

-Cascade Power CQ. - receives 5 rnill.s/kwh 

-1,000 kW i n s t a l l e d  

-104 f e e t  head.- want t o  increase head 

Cascade Dam Penstock 

Gunpowder Creek, Granlte F a l l s  

' -75 f e e t  

- l icensed f o r  400 kW; r e t i r e d  i n  1967 

-City in te res ted  

Gunpowder Creek - Penstock 

Bur l  i ngton M i  1 1 s , Second Broad River  

-About 500 kbl po ten t ia l  

C l i f f s i d e  Cone M i l l s ,  Second Broad River 

-32 f e e t  

-1625 kW i n s t a l l e d  bu t  no t  used 

Buckhorn, CP & L, Cape Fear R iver  

- l icensed f o r  2900 kW, r e t i r e d  i n  1962 

-25 f e e t  

Pharr Yarns, McAdenvill e, S. Fork Catawba River 

-18 f e e t  

Capelsie, L i t t l e  River (co t ton m i l  1 )  

John H. Moss ~ a k e ,  Kings Mountain 

-120 f e e t  

-617 po ten t i a l  

-Buf fa lo Creek 



THE ROLE OF THE LEGISLATURE IN THE DEVELOPMENT OF 

SMALL SCALE HYDROELECTRIC POWER 

Senator R .  Ted .Bottiger 
Washington State  

Energy is the foremost topic on today's public policy agenda., Almost every 
edition of every newspaper carr ies  a first-page a r t i c l e  on some aspect of the 

, energy problem. The actions of an .unstable Mid-Eastern government and a consorti um 
of o i l  -producing countries have taken energy out of the   ever-  ever Land of esoteric 
academic research into the r ea l i ty  of long l ines  a t , t h e  gas pumps and gas prices 
which .have almost doubled i n  a span of a few months. 

These pro87ems may t u r n  ou't; to be a blessing i n .  disguise. The public and i t s  
governments are now beginning to  recognize that  there & a n  energy c r i s i s  which 
will require the best of American ingenuity and self-sacr if ice  to  resolve. There 
i s  a danger, however, t h a t t h i s i n t e n s e  concern about the petroleum si tuat ion will 
d iver t  us from recognizing ' t ha t  our energy c r i  sis spans the en t i r e  range of energy 
sources and uses. For example, I ' d  be willing , to  bet tha t  everyone here, a t  
some time during the past two or  three months, has 'heard a statement to  the e f fec t  
t ha t  a1 1 we need t o  solve ' the gasoline problem is  t h e  e l ec t r i c  car.  I cringe 
when I hear statements l i k e  tha t  because I know the dangerously t h i n  ice we are  
treading i n  our e lec t r ica l  supply s i tuat ion.  Yes, e l ec t r i c  cars would sblve the 
gasoline problem. B u t  before we head down tha t  path, we'd be t te r  be sure we've 
got a solution to  the e lec t r ica l  generation problem. 

~ n d  t ha t ,  of course, is. what has brought us together here i n  Portland fo r  the 
. . 

past two days -- the role  of small-scale hydroelectric generation in meeting our 
future electr ical  .supply needs and our role ,  as s t a t e  leg is la tors ,  i n  f ac i l i t a t ing  
the development of th i s  energy option. 

To help focus my remarks, the conference organizers asked me to address four 
specif ic  questions: 

1. What position should renewable energy sources have on the energy agenda 

of the s ta tes?  
2. What. should be the ro le  of the s t a t e s '  legis latures  in fac i l  itat'ing the 



development o f  renewable energy resources? 

3 .  What a re  some o f  t he  ac t ions  t h a t  s t a t e  l e g i s l a t u r e s  can take i n  exped i t ing  

development o f  small -scal e hydroel e c t r i  c  power? 

4. How can the  State-Federal Assembly's Energy Committee o f  t he  NCSL a s s i s t  

i n  t h e  development o f  smal l -scale hyd roe lec t r i c  power a t  t he  federa l  and 

s t a t e  l e v e l ?  
t, ' 

Answering these quest ions i s  d i f f i c u l t  and answering them , i n  a general way i s  . 

even more d i f f i c u l t .  The r o l e  o f  renewables i n  a s t a t e ' s  energy mix and t h e  opt ions  

f o r  s t imu la t i ng  t h e i r  development a re  very much a f u n c t i o n  o f  l o c a l  cond i t ions  -- 
. . 

the  c l  imate, t h e  topography, t h e  economy, the  regu la to ry  environment, and even the  

l o c a l  h i s t o r y .  Therefore, a t  t he  r i s k  o f  sounding paroch ia l  , I ' 1  1 draw on what 

I know best  -- the  Northwest and, i n  p a r t i c u l a r ,  t h e  Sta te  o f  Washington. I hope 

t h a t  some o f  t h i s  w i l l  be t r a n s f e r a b l e  t o  o the r  s ta tes  i n  the  West and i n  the  

Nation. 

L e t ' s  s t a r t  w i t h  t h e  f i r s t  .question. What p o s i t i o n  should renewable. energy 

sources (and, i n  p a r t i c u l a r ,  small hydro) have on the  energy agenda o f  t he  s ta tes?  

To begin t o  answer t h i s  quest ion I ' d  f i r s t  l i k e  t o  review the  Northwest 's energy 

h i s t o r y  w i t h  you. 

The Northwest i s  a reg ion  whose growth has, t o  a l a r g e  par t ,  been fue led  by r e -  

newable energy resources. Whenonethinks o f  energy i n  t h e  contex t  o f  t he  North- 

west, t he  image t h a t  i s  l i k e l y  t o  come t o  mind i s  one o f  t he  mighty Columbia's 

waters rushing over  a huge hyd roe lec t r i c  dam l i k e  Bonnev i l le  o f  Grand Coulee. 

These and s i m i l a r  dams b u i l t  by t h e  Corps o f  Engineers, t he  Bureau o f  Reclamation 

and many o f  t he  reg ion ' s  p u b l i c  and p r i v a t e  u t i l i t i e s  have provided t h e  Northwest 

w i t h  a base o f  low c o s t  hyd roe lec t r i c  power on which t o  b u i l d .  Even today, hydro- 
( 

e l  e c t r i c  power ' provides over 80 percent o f '  t he  reg ion  ' s  generat i  on, even under 

1 ow water cond i t i ons  . - 

The a v a i l a b i l i t y  o f  abundant, low-cost h y d r o e l e c t r i c  power a t t r a c t e d  many 

energy-intensive i n d u s t r i e s  and encouraged the  use o f  e l e c t r i c a l  h e a t i n g  and o ther  

e l e c t r i c a l  conveniences such t h a t  pe r  c a p i t a  e l e c t r i c a l  consumption i n  many pa r t s  

o f  t he  Northwest i s  tw ice  the  na t iona l  average w h i l e  ra tes  are, i n  some instances, 

one-tenth those i n  some o the r  pa r t s  o f  t h e  country.  



The end of t h i s  i dy l l i c  s i tuat ion (some would say a fool 's paradise) has 
unfortunately come into s ight .  Back i n  the early 1960's i t  became clear  tha t  
demand was going t o  outrun supply of hydroelectric power and tha t  the primary 
economical l y  aud environmental ly  feasible  1 arge hydro s i t e s  has been o r  soon 
would be developed. The only apparent a l ternat ive a t  tha t  time was thermal power, 
coal o r  nuclear, w i t h  the emphasis on nuclear which- was b i  11 ed as  being cheap, 
clean, and safe.  Accordingly, Northwest u t i l  i t i e s  embarked on what by any standards 
is a massive construction project w i t h ,  a t  present, nine nuclear and four.coa1 
plants a t  various stages of planning or  construction. 

I t h i n k  we a l l  know what hashapppened du r ing  the construct.icrn of these plants. 
In some instances, i n i t i a l  cost  estimates have escalated by almost a fac tor  of 
three; scheduled completion dates have slipped three,  four and even f ive  years; 
and now the Three Mile Island incident has cas t  a fur ther  pall of doubt on the 
safety and economic v iab i l i t y  of nuclear power to  the extent tha t  one federal 
energy o f f i c i a l  has declared tha t  today the nuclear option in America i s  dead. 

I t h i n k  i t  i s  much too soon to reach tha t  conclusion b u t  i t  i s  c lear  tha t  
nuclear power has deal t  i t s e l f  a blow which will r e su l t  in fur ther  delays a';;d 
fur ther  cost increases f o r  the plants now under construction. And, i f  I look a t  
the u t i l i t i e s '  forecasts of supply and demand f o r  e l ec t r i c i ty  i n  the Northwest, 
i t i s  a1 so cl ear tha t  even w i t h  no fur ther  construction delays , the Northwest i s  
running a h i g h  risk of being short  of e l ec t r i c i ty  throughout the early and mid- 

1980 ' s . 

What a l l  th i s  t e l l s  me i s  t ha t  we have to  s t a r t  looking for  a l ternat ives .  Pre- 
ferably al ternat ives  which are  proven technologies and which can be brought on 
1 ine i n  a re la t ive ly  short  time, cer tainly less  than the 10 to  14 years required 
f o r  new central  s ta t ion  thermal power plants. 

What a re  the a1 ternatives? I be1 ieve tha t  a t  l eas t  part  of the answer f o r  our 

energy future can be found by examining our past. Take the old-fashioned vir tue 

of thr i f t ,  fo r  example. Translated into present day parlance, t h a t ' s  conservation. 
By f a r  the cheapest and quickest new energy resource we have available i s  the energy 
we conserve -- if we can remove the legal ,  inst i tut ional  and regulatory barriers 
which impede conservation. T h i s  i s  a goal we must a l l  vigorously pursue. We must 



recognize, however, that  removing these barr iers  will bea d i f f i c u l t  and time- 
consuming task.. As an example, during the recent session,. the Washington State  
Legislature voted to  submit a constitutional amendment to  the people i n  November 
which will permit pub1 ic ly  owned u t i l i t i e s  to  make conservation loans. I t  has 
taken two years to  get i t  to  th i s  point. Moreover, we must a lso recognize tha t  
ultimately conservation i s  a "nonrenewable" energy resource. You can only be- 
come so energy e f f i c i en t .  Therefore,.while we pursue conservation we must also 
be seeking new generation opportunities. 

If I s t ick  to  my c r i t e r i a  of off-the-shelf technology and short  lead times, 
a deeper look a t  our region's energy history leads me to  two renewable generation 
alternatives -- wood waste cogeneration and small-scale hydro. 

Before the days of Bonneville Dam and the BPA, the region's fores t  products i n -  

dustries were much more energy independent than today. '  Since they were blessed 
w i t h  an abundant fuel source i n  .the form of wood wastes they burned those wastes 
to produce steam for  the i r  process needs and to  generate e l ec t r i c i ty .  Today, 
a recent study done fo r  BPA identified the technical potential for  750 megawatts 
of cogenerated power i n  the region's fores t  products industry, much of which i s  
very competi t i  ve w i  t h  new central s ta t ion  thermal power. 

Also before the days of Bonnevilletherewas a considerable amount of hydro- 
e l ec t r i c  generation i n  the region, most or a l l  of which would qualify as small- 
scale under today's definit ion. An example i s  the 26 megawatt electron plant on 
Washington's Puyallup r iver .  This plant was b u i l t  i n  1904 and i s  s t i l l  operating 

today. An even smaller example i s  a hydro plant a t  the former Moran Estate (now 
Rosario Resort) on Orcas Island bu i l t  i n  the early 1920's. This plant i s  s t i l l  

used to  provide power f o r  l ighting a t  the resor t .  

Today the opportunities fo r  small -scale hydro i n  the region are  substantial .  
For example, a survey of undeveloped hydro potential performed by the Washington 
Water '~esearch  Center identified the potential fo r  7000 average megawatts of hydro 
generation on Washington's streams and r ivers .  Of course, not a l l  t h i s  potential 

i s  developable. B u t ,  even i f  only ten percent could be developed i t  would represent 
a substantial addition to  our e lec t r ica l  supply. 

An even more l ikely prospect fo r  new term development i s  the untapped hydro 



poten t ia l  a t  the reg ion 's  ex i s t i ng  dams and i r r i g a t i o n  f a c i l i t i e s .  As you heard 

i n  t h i s  morning's case study, development has already begun on the f i r s t  o f  

several i n s t a l l a t i o n s  i n  Washington's Columbia Basin i r r i g a t i o n  d i s t r i c t s .  I n  

t o t a l  , these f a c i l  i t i e s  w i l l  y i e l d  over 100 megawatts. o f  generation capacity . 
Just  l a s t  Monday, I toured several po ten t ia l  i r r i g a t i o n . h y d r o  si.tes i n  our Yakima 

River Basin. These s i  tes, i f  developed, would y i e l d  over 80 megawatts o f  w in ter -  

t ime generation. The estimated costs o f  power from these f a c i l i t i e s  i s  again very 

compet i t ive w i t h  the cost  o f  power from new cent ra j  s t a t i o n  thermal generating 

p lants .  . 

I would also mention t h a t  some o f  these pro jec ts  l e t  us have our cake and eat  

it, too. By enclosing and thereby pressur i  z i  ng an ex i s t i ng  open-channel i r r i q a t i o n  

system, i t  i s  possib le t o  both conserve energy which has previously been used i n  

pumping water out  o f  the canals and also generate power. Overal l  , the r e s u l t  i s  

a net .  gai n o f  6 MW o f  power. 

A l l  o f  t h i s  has been a ra ther  long-winded way o f  saying t h a t  renewables, p a r t i -  

c u l a r l y  wood' waste cogeneration and small -scale hydro r a t e  high on my u n o f f i c i a l  

energy agenda- f o r  Washington. It i s  l i k e l y  t h a t  s i m i l a r  opportuni t ies e x i s t  i n  

o ther  states i n  the Northwest. The question now i s  what do we need t o  do t o  trans- 

l a t e  the po ten t ia l  i n t o  r e a l i t y ?  

What should be the r o l e  o f  the s ta te  l eg i s l a tu res  i n  f ,ac i l  i t a t i n g  the develop- 

ment of renewable energy 'resources? I 'm going t o  de fau l t  on . t ha t  question because 

i t  i s  too broad t o  answer i n  any meaningful way. As I ind icated before, renewable 

energy resources are very techno1 ogy spec i f i c  and s i t e  spec i f i c .  What' cons ti tu tes 

: appropr iate l e g i s l a t i v e  ac t ion  f o r  a given renewable resource i n  a given s ta te  

depends very much on whether o r  not  the resource i s  appropriate f o r  use i n  t h a t  

s ta te ,  the stage o f  development o f  the technology ( i  l . , research, development, 

demonstrati on o r  commercialization) and the 1 egal , i n s t i t u t i o n a l  , regulatory and 

economic envirqnment i n t o  which t ha t  technology i s  t o  be introduced. I t  makes 

1 i ttl e sense t o  es tab1 i sh i ncent i  ves f o r  comrnerci a1 i z i  ng a p a r t i c u l a r  renewable 

i f  the technology f o r  u t i l i z i n g  t h a t  resource i s  too immature. Such incent ives 

'may, i n  fac t ,  be counter-productive i f  these technologies are rushed i n t o  the market- 

place prematurely. Ear ly  fa i l u res  o f t en  create a stigma which i s  d i f f i c u l t  t o  

overcome. 



\ 

By the same token, funnel ing resources into research and development .ac t iv i t ies  
for  renewable resource technologies which are  well proven i s  an obvious waste, 
even though there will always be someone willing to  perform yet  another study. 

Similarly, removing barriers to  s i t i ng  and licensing will have l i t t l e  e f fec t  
if existing ra te  structures and regulatory provisions do. not permit a new energy 
technology to compete a t  the margin. Very few, i f  any, new renewable energy 
technologies can compete w i t h  the low melded costs of e lectr ical  power i n  the 
Northwest because of the large base of existing low cost hydropower. Many, however, 
can compete effectively w i t h  the marginal costs of new power. 

What I 've been trying to  say i s  tha t  stimulating a new energy technology i's a 
. . 

complex, " i f fy"  task. I ' d  venture to  say every s t a t e  represented here has passed 
some' 1 egis1 ation aimed a t  stimulating one or more renewable energy technologies. 
I 'd  a lso bet that  few of us know what e f f ec t ,  i f  any, those measures have had. 
That i s  not to  say tha t  such legis lat ion i s  not needed and important. Rather, i t  
em'phasi zes tha t  i t  i s  important tha t  legis lat ion be we1 1 -reasoned, based on careful 
study of the technology and environment i n  which i t  i s  to, be placed and bu i l t  upon 
some understanding of what has and hasn't  worked elsewhere and why. 

Now l e t ' s  move pn to  the third question and be more specif ic .  What are  some 
of the actions that  s t a t e  - legis latures  can take i n  expediting development of 
small-scale hydroelectric power? After a l l  I 've  said about renewable energy 
technologies being s i t e  specif ic ,  I'm going to  r e s t r i c t  my remarks to  Washington 
State and hope that  some of what I say i s  relevant to  others. Also, much of what 

I have to  say will be more raising of questions than providing defini t ive answers. 
O u r  analysis of small-scale hydro i s  real ly  jus t  beginning. 

The design of policies aimed a t  stimulating a new energy source must s ta r t . f rom 
what we know about f t .  Well, what i s  i t  tha t  we know about small-scale hydro? For 

one, we know i t  i s  a proven, off-the-shelf technology. Even such, so-called i'nnova- 

tions as the bulb turbine have been i n  use i n  Europe fo r  many years. We are .c lear ly  

a t  a comnercial ization stage in the development of th i s  technology and leg is la t ive  
action should be focused there. 

Further, we know that  hydro i s  capital intensive. The fuel costs may be small 
or nonexistent b u t  the i n i t i a l  outlay i s  substantial .  That ought to  t e l l  us some- 



thing about how t o .  stimulate small hydro. 

We also know tha t  even though hydro i s  a clean technology, there a re  environmental 
r isks .  New impoundments can disrupt important runs of salmon and steelhead, r u i n  
spawning grounds, inundate wild1 i f e  habitat  and impact on other uses of the land. 
Diversions from streams and r ivers  can reduce flows to levels.  which harm f isher-  
i e s  and commerce and impinge on downstream uses. The r isks  a re  obviously smaller 
with small-scale hydro b u t  they a re  s t i l l  there. I t  is c lear ,  therefore, tha t  
measures undertaken to  ease the burden of s i t i ng  and 1 icensing small -scale hydro 
faci 1 i t i e s  must careful l y  balance the benefits to  be derived from power development 
again'st a variety of environmental and social costs.  I t .  i s  a lso c lear  tha t  there 
i s  probably a large body of law already on the .  books ,aimed a t  protecting those 
soci a1 and environmental values which may. not have taken the possi b i  1 i ty  of small 
hydro properly in to  account. 

Finally,  we a lso  know tha t  because of the decentralized nature of smal l-scale 
hydro, the extent' of. the resource i n  terms of viable s i t e s  i s  not we1 1 known. 
I mentioned earl i e r  a study i n  Washington which identified an undeveloped potential 
of 7000 megawatts. That was determined u s i n g  existing hydrological data and topo- 
graphical maps. I t  i s  now necessary t o  go from th i s  data base into the f i e ld  to  

actual ly identifying viable small -scale hydro s i t e s .  There i s  the potential for  

the legis lature  tb have a posit ive impact on small-scale hydro development by 
sponsoring defini t ion of the s t a t e ' s  resources and disseminating tha t  information 
broadly. 

- 

Now some specif ic  examples . Earl i e r  I mentioned inst i tut ional  barr iers .  One 
such bar r ie r  was encountered i n  i nvesti gati ng the feasi  bi 1 i ty  of developing the 
hydroelectric potential of the s t a t e ' s  i r r iga t ion  systems. I t  was found tha t  irri- 

gation d i s t r i c t s  did not have .the s ta tutory authority to  enter into long term con- 
t r a c t s  fo r  the s a l e  of power from generating f a c i l i t i e s  tha t  they own or to  issue 
long' term revenue bonds to  f i  nance the construction of generati.ng faci 1 i ties.. As 

a resul t ,  they. were unable t o  get  favorable financing terms to  develop the i r  hydro 
potent ial .  Action by the legis lature  during the l a s t  session removed th i s  barr ier  
t o  perm.it development to  go ahead. 

The burden of s i t i ng  and 1 icensing procedures i s  often mentioned as a major 
impediment to  energy development of a l l  kinds. On my recent tour of potential hydrn 



s i t e s  i n  the  Yakima I r r i g a t i o n  D i s t r i c t ,  I asked how long  i t  would take t o  b r i n g  

a p a r t i c u l a r  12 megawatt s i t e  on l i n e .  The answer was f i v e  years -- two years 

f o r  engineer ing and cons t ruc t i on  and th ree  years o f  environmental repo r t s ,  l i c e n s i n g  

and p e r m i t t i n g  procedures. I f  t h i s  i s  t rue ,  the  burden o f  s i t i n g  and l i c e n s i n g  

- i s  p r o p o r t i o n a t e l y  much g rea te r  on smal l  hydro than i t  i s  on l a r g e  coal  o r  nuc lear  ., 

power p lan ts .  

. My i n i t i a l  r e a c t i o n  was t h a t  most o f  t h a t  delay was probably a t  t he  federa l  

l e v e l .  However, Ron Corso t e l l s  me t h a t  FERC defers t o  the  s t a t e  l i c e n s i n g  and 

p e r m i t t i n g  process. I f  t h a t  i s  t h a t  case, we had b e t t e r  make sure t h a t  our  own 

house i s  i n  o rder .  We d i d  a 1 i t t l e  research and came up w i t h  the  f o l l o w i n g  l i s t  

o f  1 icenses, permi ts  and procedures requ i red  i n  Washington State.  

1. Development o f  an environmental c h e c k l i s t  t o  determine i f  a f u l l  sca le  

environmental impact statement i s  requ i red  pursuant t o  t he  Sta te  Environ- - 

ment P o l i c y  Act; 

2. Preparat ion o f  t he  environmental impact statement i f  the  above determina- 

t i o n  i s  p o s i t i v e ,  complete w i t h  pub1 i c  hearings and agency review; 

Obta in ing a shore1 i ne development permi t ,  pursuant t o  t he  S t a t e  Shore1 i n e  

Management Act; 

Apply f o r  dam s a f e t y  approval f rom the  S t a t e  Department o f  Ecology; 

Obta in ing a water  r i g h t s  permi t  o r  mod i fy ing  t h e  e x i s t i n g  permi t ;  

Obta in ing a r e s e r v o i r  permi t ;  

Obta in ing a power 1 icense (and paying the  f e e  which for a t e n  megawatt 

p l a n t  would be $342 each year ) ;  

Obta in ing a f l o o d  c o n t r o l  permi t ;  

Obta in ing  a water  qua1 i ty c e r t i f i c a t e ;  and 

Obta in ing a hyd rau l i c  p r o j e c t  approval from both the  Departments o f  F isher-  

i e s  and Game. 

This i s  a mind-boggl ing l i s t  which c e r t a i n l y  requ i res  a subs tan t i a l  investment 

o f  t ime and e f f o r t  t o  s a t i s f y .  I q u i t e  f r a n k l y  .do n o t  know the  ex ten t  t o  which 

these requirements a r e  a s i g n i f i c a n t  impediment t o  devel op i  ng small -seal e hydro. 

However, I in tend  t o  f i n d  ou t .  We-need t o  determine i f  a l l  these requirements and 

the  cos ts  they impose.on t h e  developer a re  j u s t i f i e d  b y ' t h e  soc ia l  and environmental 

b e n e f i t s  they secure and i f  the re  a re  ways t o  s t reaml ine  the  process. We do have 

something c a l  l e d  the  Environmental Procedures Coordinat ion Ac t  which does es tab l  i s h  



our Department of Ecology as the permit coordinating agency.' This doesn't 

reduce the member of hurdles to be 1 eaped. I t  does, however, provide a central 

point from which the developer can get a l l  the necessary forms and to which he 
can return them. I suspect we have to  do -bet ter  than tha t .  

Washington has an Energy Facil i t i e s  ~i t e  Eva1 uation Council (EFSEC) which 

i s  a so-called "one stop" s i t i ng  process for  major energy f a c i l i t i e s .  EFSEC 

brings together a l l  the agencies and local governments who are  party to  s i t i ng  and 
permitting an energy fac i l  i t y  to  determine the su i t ab i l i t y  of a proposed s i t e .  

A key feature of EFSEC i s  the "early no" which attempts to  t e l l  the developer as 

soon as possible when a s i t e  will not be approved. Perhaps we need a "mini-EFSEC" 

fo r  small hydro and other small scale.  energy. options. 

'Another potential problem I discovered yesterday i s  tha t  Washington requires 

tha t  the environmental impact statement be written before application for  the 

FERC l icense can be made. This would be OK i f  the s t a t e  EIS could then be used 

by FERC. - B u t ,  apparently Washington .routinely intervenes in the FERC 1 icensi ng 

process which then disqualifies the s t a t e  EIS from adoption by F E R C .  The resu l t  

i s  EIS double jeopardy. 

There may be good reason for  th i s .  Right now I don ' t  know. I intend 

to find out. 

Yet another potential problem for  licens-ing small hydro in Washington stems 

from the f ac t  tha t  our Department of Ecology i s  currently working on establishing 
m i n i m u m  base flows for  western Washington rivers pursuant to  earl i e r  leg is la t ive  

mandates. Clearly, the level a t  which these flows are  s e t  will a f fec t  the v iab i l i ty  
of many small scale hydro s i t e s .  Again, I don't know if th i s  real ly  i s  a problem, 

b u t  I'm sure going to find out. 

. Let me end by response to  th is  question on a positive note. Earlier,  I mentioned 

the need to  bet ter  define where the viable small hydro s i tes .  are  and to  dissem- 

inate that  information to  potential developers. Shortly, such a project will get 

underway in Washington with DOE funding. The 1 egis1 ature ,  with the very substantial 

help of NCSL, was instrumental in getting th i s  project going and I'm confident 

that  we' 11 eventually get some new small hydro development as a resu l t .  



These a re  j u s t  a  few areas i n  which l e g i s l a t i v e  a c t i o n  has been o r  may 

be requ i red  t o  f a c i l  i t a t e  small hydro development i n  Washington. I 'm sure- we w i  11 

f i n d  more as we study t h i s  sub jec t  f u r t h e r .  I hope our  experience w i l l  be of 

some value t o  others.  

F i n a l l y ,  the  l a s t  quest ion.  How can NCSL's Energy Committee a s s i s t  i n  develop- 

i n g  small -scale hydro a t  t he  s t a t e  and federa l  1  evels? A t  .the s t a t e  1  eve1 , confer- 

ences such as t h i s  and the  techn ica l  ass is tance program NCSL has underway i n  

several s ta tes  should prove, I bel ieve ,  t o  be o f  tremendous value.  We, the  s ta tes ,  . . 

need t o  come together  and share our  experiences, both successes and f a i l u r e s .  

We need t o  exchange in fo rma t ion  and NCSL i s  an e f f e c t i v e  condu i t  f o r  t h a t  exchange. 

A t  t he  federa l  l e v e l ,  probably the  most important  se rv i ce  NCSL can prov ide  i s  

t o  represent  the  s t a t e s '  concerns i n  several important  areas. 

One of these areas concerns fede ra l  g ran ts  and/or loans f o r  small hydro develop- 

ment. 

I t 'may be heresay t o  say t h i s ,  b u t  sometimes I f e e l  t h a t  the  l u r e  o f  federa l  

money i s  more d i s r u p t i v e  than product ive.  The announcement o f  a  new,grant o r  

loan pruyrarrl br ' inys a l l  p roduct ive  work t o  a  h a l t  w h i l c  voluminbus proposals 

and appl i c a t i o n s  a r e  prepared. Usua l ly  o n l y  a  small percentage o f  these appl i ca -  

t i o n s  can be funded and o f t e n  the  ones t h a t  a re  funded cou ld  probably have made 

i t  on t h e i r  own. The ones t h a t  d o n ' t  have l o s t  va luab le  t ime and resources and 

may founder .as a  r e s u l t .  But, hydro. i s  c a p i t a l  i n t e n s i v e  so I suspect some form 

o f  federa l  .assistance i s  needed. I have the  f o l l o w i n g  suggestions f o r  improving 

the  e f fec t i veness  o f  t h a t  assistance: 

1. Remove a l l  t he  phoney d i s t i n c t i o n s  aboust low head, e x i s t i n g  f a c i l i t i e s ,  l e s s  

than 20 meters, etc . ,  come up w i t h  a  workable d e f i n i t i o n  o f  small hydro and 

l e t ' s  g e t  on w i t h  it. How does anyth ing l e s s  than 50 MW s t r i k e  you? 

2. I t h i n k  the re  i s  g rea te r  leverage i n  funding f e a s i b i l i t y  s tud ies  than i n  

funding ac tua l  development. Once a  p r o j e c t  has been shown t o  be f e a s i b l e ,  

funding shou ldn ' t  be a  problem. A good, cos t -compet i t i ve  generat ion oppor- 

t u n i  ty shoul d  be ab l  e  t o  a t t r a c t  c a p i t a l  . 



I heard a suggestion yesterday that  federal guarantee of the private construction 
bonds would be another way of leveraging federal doll.ars to  achieve more small hydro. 
I know tha t  federal guarantees i n  the form of BPA guaranteed purchase has been 
an important factor  in energy development i n  Washington, Oregon, Idaho and Montana 
and i s  probably the key fac tor  behind the regional pbwer b i l l .  This has proved 
ef fec t ive  and perhaps loan guarantees could be made widely available fo r  develop- 
ment of small scale  renewables. 

A second area of concern is tha t  I believe that  wherever possible, actual deve- 
lopment should be l e f t  t o  local ent i  t i e s ,  not the federal agencies. I have a 1 i t t l e  
bet going as t o  who i s  going to  get  a small hydro project on-1 ine i n  Washington 
f i r s t  -- the Bureau of Reclamation or one of our irri.gation d i s t r i c t s .  I needn't 
t e l l  you where my money i s .  More can be achieved by having the federal agencies 
help the local developer than by competing w i t h  him. 

In the area o f  federal 1 icensi'ng and environmental procedures, what I said w i t h  ' 

regard to  the s t a t e s  applies equally i f  not more so fo r  the feds. The Federal 
Energy Regulatory Commission (FERC) has improved the s i tuat ion somewhat w i t h  regard 
to  t h e i r  licensing requirements for  small hydro. There remains, however, a complex 
web of federal requirements and departments which confronts the potential developer. 
The burden th i s  places on the developer of a small fac i l  i ty  may be enough to re- 
move a project from the realm of the feasible .  Just  as we need to  examine the 
need f o r  stream1 ining procedures a t  the s t a t e  level ,  we must urge the federal gov- 
ernment to  do the same. The a1 ternative may be to  pass u p  a viabl e renewable energy 
resource we can i l l  afford to  lose.  

Finally, a point of par t icular  concern t o  Washington,. Oregon, Idaho and Montana. 
That concerns resolution of the regional power issue tha t  has been before Congress 
f o r  almost two years now. Those of you from outside th i s  region may not fu l ly  
appreciate the ro le  BPA plays i n  the development of resources i n  the Northwest. 
The uncertainty of the present s i tuat ion -- wil.1 BPA supply future load growth, 
will BPA purchase resources -- I'm sure has some potential developers on the side- 
1 ines. 

The regional power i s s u e , i s  extremely complex. An ad-hoc committee of s t a t e  

leg is la tors  on Northwest power convened by the Council of State  Governments has 
been meeting periodically to develop i n p u t  on th i s  issue and will be meeting again 



tomorrow. I will not attempt a tutor ial  on th i s  subject. Let me say tha t  i t  i s  
my be1 i e f  t ha t  there are  some p i  t f a l  1 s associated w i t h  BPA guaranteed purchase. 
However, w i t h  ttie proper mandate, the proper constraints and the proper degree of 
participation by the s t a t e s  of the region i n  key decisions, more conservation and 
more renewable resource development wi71 occur w i t h  BPA than without i t .  We 
must resolve th i s  issue and get on w i t h  the job a t  hand. 



ENERGY BRIEF: PAC1 FIC NORTHWEST, INCLUDING CALIFORNIA 

U .  S . Army Corps of Engineers 
small -Scale Hydroelectric Power Resources 

INTRODUCTION 
Since the completion of the world's f i r s t  hydroelectric central generating 

s ta t ion  a t  Fox River in Appleton, Wisconsin in 1882, hydroelectric power has 
(played a s ignif icant  role  in the 'e lec t r i f ica t ion  and industrial ization 0.f our 
nation. A1 though th i s  f i r s t  plant was small (providing only enough capacity' 
to 1 i g h t  250 1 iqhtbulbs), i t  had a large impact, as streams and r ivers  acrngs 
the country were rapidly developed to generate e l ec t r i c i ty .  Today hydropower 
provides about 13 percent of the nation's total  e l ec t r i c  power w i t h  an installed 
capacity of about 60,000 megawatts and an average annual energy generation of 
about 280 b i l l  ion KWH/year, 

The growth of hydropower development was rapid d u r i n g  the f i r s t  half of the 
twentieth century, b u t  by the mid-1960's many factors had  combinei to  diminish 
the ro le  of hydropower i n  most e lectr ical  u t i l i t y  systems. First.,  as was natural, 
the be t te r  s i t e s  were .developed early and the undeveloped potential simply d i d  

not look as a t t r ac t ive  compared t'o o.ther available energy. a1 ternatives . Second, 
demand fo r  e lectr ical  energy increased rapidly 'drrring the 50's and 60's and i t  

a .  

appeared certain tha t  even'with continued development of new s i t e s ,  hydropower's 
"share of the load" would steadily decrease. Finally, low fossi l  fuel costs and 
Optimistic forecasts concerning nuclear' generation techno1 ogy and acceptabi I i ty 
led many to believe tha t  the nation's energy future was secure. 

1 

During the past decade, a number of factors ,  including steady increases in 
fossi l  fuel costs ,  rapid inf lat ion of the costs of constructing thermal genera- 
tion f a c i l i t i e s ,  and increased public concern over the safety of nuclear genera- 
t ion have prompted not on1y.a search fo r  new energy al ternat ives ,  b u t  also a 
reexamination of previously ignored or discounted al ternat ives .  

The U .S. Army Corps of Engineers.'involvement i n  studying the nation1 s small- 
scale  hydroelectric power potentia'l dates from President .Carter1 s Energy Plan 
of 1977. This plan specifical ly  recognized the potential for  redeveloping sma-l l -  
scale hydroelectric power as an al ternat ive energy resource, and the President 



d i r e c t e d  the  Corps o f  Engineers t o  produce summary est imates o f  i t s  energy 

po ten t i a l .  a t  e x i s t i n g  s i t e s  across t h e  na t ion .  

The d i r e c t i v e  l e d  t o  the  Corps' p re l im ina ry  90-day hydropower study which was 

publ ished by the  I n s t i t u t e  f o r  Water Resources i n  1977. This  r e p o r t  was t h e  

f i r s t  t o  produce comprehensive est imates o f  the hydropower p o t e n t i a l  a t  e x i s t -  

i n g  s i t e s ,  and a l so  i d e n t i f i e d  the  major s o c i a l ,  economic, i n s t i  t u t i o n a i  and 

environmental cons t ra in t s  which might  p rec l  ude  f u l l  development o f  the  p o t e n t i a l  ., 

The study prov ided p re l im ina ry  i n fo rma t ion  on the  reg iona l  d i s t r i b u t i o n  o f  the  

resource, and i d e n t i f i e d  key areas of t he  country  where smal l -scale hydropower, 

development cou ld  p o t e n t i a l l y  reduce dependence on f o s s i l  f u e l s  as source of 

energy genera.tion, I t  i s  important  t o  note t h a t  these e a r l i e r  est imates o f  t he  

smal l -scale p o t e n t i a l  were made on t h e  bas is  o f  a  p ro to t ype  ana lys is  and t h a t  

they were no t  based on data from s i  t e - s p e c i f i c  i n v e s t i g a t i o n s .  

Since p u b l i c a t i o n  o f  t h i s  study, t h e  I n s t i t u t e  f o r  Water Resources. has been 

a c t i v e l y  engaged i n  a  congress iona l ly  au thor ized Nat ional  Hyd roe lec t r i c  Power 

Resources Study. When completed i n  1981, t he  study w i l l  p rov ide  a  more d e t a i l e d  

eva lua t i on  o f  t he  n a t i o n ' s  h y d r o e l e c t r i c  power resources a t  both e x i s t i n g  

and undeveloped s i t e s  , i n c l  uding smal l  -scale f a c i  1  i ti es . The smal l  - h a 1  e  component 

o f  t he  study i s  j o i n t l y  funded by the  U.S. Departmeirt o f  Energy. 

METHODS OF STUDY 

For the  purpose o f  t h i s  study, a  smal l -scale h y d r o e l e c t r i c  power s i t e  i s  de f ined 

as an e x i s t i n g  f a c i l i t y  w i t h  a  capac i ty  p o t e n t i a l  o f  no more than 15 MM. There 

i s  no upper l i m i t  on he igh t  o f  dam. I n  add i t i on ,  t h e  study i d e n t i f i e s  p o t e n t i a l l y  

f eas ib le ,  undeveloped s i t e s  where no dam o r  o the r  engineer ing s t r u c t u r e  present- 

l y  e x i s t s .  T h e  inventory  conta ins i n fo rma t ion  on a  great  v a r i e t y  o f  s i t e s  i n -  

c lud ing  those which were o r i g i n a l l y  developed f o r  h y d r o e l e c t r i c  power, f l o o d  con- 

t r o l ,  recreat ion ,  water supply o r  o the r  water  resource p r o j e c t s .  

The bas ic  i nven to ry  o f  smal l -scale s i t e s  was designed t o  f o l l o w  the  general 

format  and data requirements used by the  Corps i n  i t s  Inventory  o f  Dams i n  the  

Un i ted  States.  Thus, the  i n i t i a l  i nven to ry  conta ined i n fo rma t ion  on approximately 

50,000 s i t e s ,  o f  which some 47,000 were c l a s s i f i e d  as smal l -scale f a c i l  i ' t i e s .  

These data were supplemented w i t h  a d d i t i o n a l  i n fo rma t ion  ,obtained from a  number 

o f  1  ocal  , s t a t e  and Federal water resource development acjenci es . Corps f i e l d  



off ices  screened a l l  s i t e s  i n  the original data base to  eliminate those without 

su f f i c i en t  storage, head or  streamflow to  generate a s ignif icant  amount of elec- 

t r i c i t y  (lower 1 imit = 50 K W ) .  Similar information was collected and calculated 

to  determine 'the physical potential of undeveloped s i t e s  across the nation. Addi- 
tional data,  ' including refined streamflow estimates, physical and hydraulic s i t e  

characteristics,  and f i e ld  reports of existing and potential capacity were 

collected fo r  a l l  s i t e s  in the inventory to  provide specif ic  estimates of the i r  

potential .  

RESOURCE ASSESSMENT 

National Potential 

A t  the present time, the Corps has identified approximately 5,600 existing 

small-scale dams i n  the country which are  e i ther  generating power, or  have the 

potential for  new or  increased capacity. The total  instal led capacity a t  exis t -  

ing dams in the small-scale category i s  estimated to  be about 2,500 N W  w i t h  an 

average annual energy of nearly 13,000 GWH. This i s  about 5% of the nation's 

instal  1 ed capacity and average annual generati on. New o r  additional capacity 

total ing about 5,700 MW could be instal led a t  nearly 90 percent of the existing 

small-scale dams. These ins ta l la t ions  could potentially produce about 17,000 

GWH of energy annually. In addition, about 2,500 undeveloped s i t e s  have been 

ident i f ied which could provide another 7,600 MW of capacity and 27,000 GWH of 

energy. I t  i s  important to  note tha t  these figures are  preliminary, and tha t  the 

to t a l s  do not include a number of s i t e s  which are  s t i l l  being analyzed. Refined 

estimates of the total  hydropower potential a t  small-scale dams will be issued 

as the data base becomes more complete. 

The amount and regional dis t r ibut ion of the small -scale hydropower resource 

varies considerably across the nation. The dis t r ibut ion of the exis t ing s i t e s  

closely ref1 ects an interaction between cl imatic variables, landforms and s e t t l e -  

ment history.  The largest  number and density of small dams occur in the Pacific 

Northwest and New. ~ n j l a n d  s t a t e s .  This pattern resul ts  from the traditional re- 

l iance tha t  both regions have had on hydropower energy generation, 'Many of the 

s i  t es  a re  located near population and industrial  centers where existing ,trans- 

mission i n t e r t i e s ' a r e  relat ively well developed. Other areas with a high pot- 

ent ia l  fo r  new o r  additional hydropower development include much of the Midwest 

along the Great Lakes and the Hid-Atlantic s t a t e s  .. Regions w i t h  the highest 



average instal  1 ed capacity per s i t e  include Alaska and the Pacific Elorthwes t; 
th is  distribution ref lec ts  the large number of small, h i g h  head s i t e s  found 

throughout these areas. 

Pacific Northwest 
Table 1 summarizes the existing, additional or  incremental, and undeveloped 

small -scale hydropower potential in Pacific .Northwest, including Alaska and Cali - 
fornia.  Figure 1 shows the regional dis t r ibut ion of the ,  small -scale potential 
i n  the s t a t e s  of California, Idaho, Montana, Oregon, Washington, and \!yoming. 
Appendix 1 i s  a more detailed tabulation of the potential i n  the respective s t a t e s  
w i t h  the data grouped in various hydraulic head and capacity ranges. These data 
were compiled from local and regional investigations made by the Corps' Nor th  
Pacific Division and the South Pacific Division. 

The Corps' inventory of existing and undeveloped hydroelectric power in the 
Pacific Northwest, including Cal ifornia shows an overall small -scale potential of 
6,012 megawatts (MW) w i t h  an estimated average annual energy generation of some 
25,000 gigawatt-hours (GWH)  . Approximately 754 MW, or  39 ' percent of the total  
resource a t  existing dams or  other impoundments has already been developed i n  

the region. The remainder (5,258 M M )  represents the maximum potential which 
could be developed by upgrading and expanding existing projects and by constructing 
hydropower f a c i l i t i e s  a t  undeveloped s i t e s .  

Most of the available energy generated a t  existing dams i s  found i n  California, 
Washington, and Idaho w i t h  smaller to ta l s  i n  Oregon, Alaska, Montana and liyoming, 
respectively, All s t a t e s  have the potential for  additional or  incremental deve- 
lopment a t  existing projects w i t h  California and Oregon having the largest  estimates. 
The undeveloped resource varies considerably throughout the region, b u t  the pot- 
ent ia l  i s  greatest  i n  Oregon and Alaska. 

- 

By comparison, Table 2 summarizes the total  existing, additional or  incremental , 
and undeveloped hydroelectric power potential a t  both 1 arge and small -scale s i t e s  
i n  t h i s  region. The overall p o t e n t i a 1 . i ~  estimated.to be 330,295 MW capable of 
generating an average of about 573,640 GWH annually. Most of the current in s t a l l -  
ed capacity i s  found i n  the s t a t e s  of California, Oregon and Washington. The 

potential for  additional or  incremental capacity a t  existing projects i s  similar 
to tha t  reported for  small -scale. s i t e s  w i  t h  Oregon and \{ashi ngton having the largest  



est imates . As expected the  undeveloped resource var ies  widely w i  t h  A1 as ka 

showing the  g rea tes t  po ten t ia l .  In this regard, the undeveloped capacity i n  

Alaska represents more than a t h i rd  of t h a t  estimated f o r  the  e n t i r e  United 

S t a t e s .  

I t  i s  important t o  note t h a t  these preliminary data represent  the  maximum 
physical hydroelectr ic power potenti a1 which could theore t i ca l ly  be developed. 

The est imates of addit ional  o r  incremental , and undeveloped potential  do not 
spec i f i c a l l y  consider the  s o c i a l ,  economic, i n s t i t u t i ona l  and environmental con- 

s t r a i  nts w h i  ch coul d precl ude f u l l  development of the  hydropower potenti a1 . 
F u t  ure invest igat ion by the  Corps and other  1 ocal , s t a t e  and Federal agencies 
wi l l  continue t o  r e f i ne  the economic f e a s i b i l i t y  and actual generating capacity 
of the  most favorable s i t e s  contained i n  the inventory. 

To a s s i s t  energy planners a t  a1 1 l eve l s  of orgainzation,  the  Corps of Engineers 

w i  1 I publish. a pub1 i c  information f i l e  of a l l  po ten t ia l ly  f e a s ib l e  hydropower 

s i t e s  i n  the  inventory on a state-wide bas is .  The f i l e  wi l l  include s i t e - spec i f i c  
geographic information, project  purpose and ownership references,  refined stream- 

flow and hydraulic information, and estimated capacity and energy values. Pub- 

1 i c a t i on  of the f i  1 e w i  11 be completed by, the end of July,  1979. Appendix 2 

is  a sample of the  public information f i l e  f o r  the s t a t e  of Oregon. 

For a'ddi t ional  i  nformation ' o r  c l a r i f i c a t i o n  contact:  
a .  Mr. James R .  Hanchey b.  Dr. Wayne Sigl eo 

Deputy Di r e c to r ,  Speci a1 Studies I n s t i  t u t e  f o r  Water Resources 
I n s t i t u t e  f o r  Water Resources Fort Be1 voi r ,  Virginia 
Fort Belvoir, Virginia (202) 325-0370 
(202) 325-7023 

For information concerning spec i f i c  hydroelectr ic power s i t e s  i n  this region 
contact  : 

a .  Mr. Tom White b.  Mr. Ted A1 brech t 
U . S. Army Corps o f '  Engi neers U .S. Army Corps of Engineers 
North Paci f i c Di vision South Pacif ic  Division 
P.O.. Box 2870 630 Sansome S t . ,  Room 1216 
Port1 and,, Oregon 97208 San Francisco, California 94111 
(503) 221-3820 (415) 556-5709 
(Alaska, Idaho, Oregon, Washington) (Cal i forni  a )  

c .  Mr. Chris Garvey 
U.S. Amy Corps of Engineers 
Missouri River Division 
P.O.  Box 193, Downtown Sta t ion 
Omaha, Nebraska 68101 
402) 221-7267 
Montan a, Nyomi ng ) - 106- 



WORKSHOP SUMMARIES: NATURAL RESOURCES 

AND ENVIRONMENTAL ISSUES 

Workshops on the impact of small-scale hydroelectric development 

on natural resources and the environment were 'lead by Richard 

Cell a r i  us, Siefra Cl ub Board of Directors, and Steven H.i 1 debrand, 

Oak Ridge National Laboratory. 

In addition to  exploring the probable environmental impact of 

small -scale hydro, workshop members discussed the l aws which af fec t  

iiesour.ce devel upii~ent . 

During the workshops lead by Mr. Cellarius discussion focused 

on the many inst i tut ional  barriers or checkpoints that  a small -scal e 

hydroelectric developer must contend with in the environmental 

review process. 
* . 

A t  the beginning of each of his workshops, Mr. Hildebrand l i s t e d  

potentially s ignif icant  environmental issues and explained the impact 

of small -scale hydro 'on them. The groups were then asked to  add 

'or remove issues from the l i s t , and  where possible,put them in order 

of pr ior i ty .  

RICHARD CELLARIUS, Sierra Cl ub Board of Directors 

The most predominant theme was the threefold problem of 1)  
. 

having to  deal with both s t a t e  and federal environmental review 

processes, 2 )  the multitude of s t a t e  agencies that  must be dea l t  

with and, 3)  the time delays involved in deal ing with a l l  these requirements. 

Among the solutions proposed were the following (not necessarily 

in order of importance). 

1 )  Set up  a small-scale hydro "ombudsman" off ice a t  the 

s t a t e  level which might coordinate obtaining s t a t e  



approvals or a t  a m i n i m u m  be a sing1 e source of infor- 

mation on the necessary steps,  with perhaps a 2-3 page 
guide or  "cookbook" on how to l icense a project complete 
w i i t h  addresses and phone numbers. 

2 )  Have State  Energy Faci l i ty  S i t e  Evaluation Councils 
(EFSEC1s) a1 so handl e small -scale hydro. In Washington 
tFStC; only considers projects greater than '250 MW dr~d  

does not deal with hydro a t  a l l .  There was some question 
whether such councils real ly  have resulted in speeding 
u p  the process, however. 

3) Eliminate e i ther  the s t a t e  EIS when a federal one i s  
required or a s k t h e  federal government to  authorize the 
s t a t e s  t o  grant the final permits ,(anaTuyuus t u  Ct~e 

way NPDES permits a re  handl ed) . For the 1 edger, s t a t e s  
would need to develop the i r  own permit processes to  meet 
federal guide1 i nes . 

Corollary to  (1) and ( 3 ) :  Designat& one s t a t e  agency as the 
lead agency for  dealing w i t h  water projects and assuring a i l  com- 
peting needs a re  considered and to  make the f inal  judgement of what 
i s  i n  the best public in te res t  - the way FERC does (or  i s  supposed 

..- to  do) a t  the federal level .  Some s t a t e s  have done t h i s  by agency 
'designation or  by establ istiing s t a t e  water commiss~ions. There was . 

some disagreement as to  the i r  success. There was a1 so, discussion 

of having FERC ge t  involved early i n  the s t a t e  proceedings. on the . . 

suggestion that  FERC "c i r cu i t  r ide",  holding i t s  proceedings i n  the 
various s t a t e s  rather  than only i n  Washington 'D.c.. 

4 )  Develop clear  standards for  negative declaration of 
environmental impact for  small projects and expedite 
the reviewing process so that  developers do not get bogged 
down i n  the bureacracy. 



STEVEN G. HILDEBRAND, Oak Ridge Nat ional  Laboratory 

A t  t he  beginning of each session, M r .  H i ldebrand l i s t e d  and expla ined 

p o t e n t i a l l y  s i g n i f i c a n t  environmental i s s u e s .   he group was then asked t o  

add o r  remove issues from t h e . l i s t ,  and where poss ib le  p r i o r i t i z e  issues.  

The f i n a l  45 minutes o f  each session were devoted t o  p o l i c y  o r  s o l u t i o n  

recommendations. The summary presented below i s  an i n t e g r a t i o n  o f  t h e  

d iscussions generated i n  t h e  th ree  workshop sessions. Judgments about 

consensus o f  p a r t i c i p a n t s  a r e  s u b j e c t i v e  impressions by t h e  workshop 

leader  and rapporteur .  

Environmental Tssues P o t e n t i a l l y  
o f  Concern A f f e c t i n g  Small- 

Scale Hyd roe lec t r i c  Development 

1. How t o  i n s u r e  p u b l i c  involvement a t  t he  f r o n t  end o f  

development e f f o r t s  t o  i d e n t i f y  s i g n i f i c a n t  envi ron-  

mental issues r e q u i r i n g  mediation.'and mi t i g a t i o n ?  

2 .  Requirements f o r  f i s h  passage f a c i l i t i e s  (bo th  upstream 

and downstream) a t  e x i s t i n g  dams. How a r e  requirements 

determined and who assumes t h e  f i n a n c i a l  burden? 

3 .  Water re leased from t h e  bottom l a y e r  o f  s t r a t i f i e d :  

impoundments t h a t  may be low i n  d isso lved oxygen, 

con ta in  e l  evated '1 eve1 s o f  i r o n ,  manganese, o r  o the r  

e l  ements i.n . so l  u t i o n  , and present  an a1 te red  thermal 

regime generated concern about e f f e c t s  on downstream 

, ecosystems. 

4. M i  nimum/Optimum f l  ow requirements be1 on dam systems. 

Concern was r a i s e d  r e l a t i n g  t o  f i s h  and w i l d l i f e  h a b i t a t  

and downstream water  use. 

Water l e v e l  f l u c t u a t i o n  associated w i t h  h y d r o e l e c t r i c  

opera t ion  and r e s u l t a n t  e f f e c t s  on f i s h  spawning and bio'- 

1 og i ca l  p r o d u c t i v i t y .  



The suggestion of s t ra ight  exempti'ons for  projects below 
a minimum s ize  was countered with the comment tha t  
there i s  no minumum s i ze  fo r  exterminating an endangered 
species. 

5 )  To deal w i t h  time delays . 

a! S ta r t  the environmental assessment along w i t h  the 
economic and engineering feasibi l  i ty studies.  

b )  Involve the public ear ly,  w i t h  c lear  time l imits  
on appeals, e tc .  

c )  Coordinate involvement of various in te res t  groups 
so they don' t  individually and sequentially go to  
court. A s ta te-  sponsored mediation service f o r  
getting confl ic t ing graups talking to each other 
and working wi t h  thc projcct sponsors was a1 so 
suggested. 

Two other things a re  worth mentioning br ief ly:  1) For small 
projects the costs of environmental assessment may be disproportion- 
ately large -- as i s  the cost of the en t i r e  1 icensing procedure. 
More simp1 i f ica t ion  of the .licensing procedure would he1 D the 
l a t t e r  problem. There was no c lear  solution to  reducing t h e  cost  
of environmental assessment. s.uggested, 2 )  In a t  l eas t  two sessions 
the problem of overall public resistance to  any dam and the need 
fo r  a public education program were discussed. To assure some con- 

fidence that  .not every stream was going to  be dammed .eventually, 
i t  was suggested tha t  the deve'lopment of a s t a t e  energy pol icy,. 
which would give the pub1 i c  some sense of how many, what k i n d  of 
projects and where they would be placed, should be done. I t  was 
a1 so suggested tha t  t h i s  would be pol i t i ca l  ly impossi bl e because 
i t  would involve discussion of l i f e  s ty les ,  controls on growth, e tc .  
Apparently few pol i t ic ians '.are will ing to  touch such topics 



ECONOMIC WORKSHOPS 

The Economic Workshops were conducted by David Auslam, 

President Auslam and Associates, and David bliller, Tudor Engineering. 

The purpose of the economic workshops was to. decide what de- 

termines the economic f eas ib i l i t y  of a small-scale hydroelectric 

s i t e .  

In Mr. Auslam's workshop participants raised the following 

economic and financial issues: 

1) The 1 icensing process needs to be stream1 ined. 

Some suggestions were: 
-- One-stop s t a t e  and .federal 1 i'censing 

-- Clearinghouse fo r  information 

-- Coordination between federal , s t a t e  and 1 ocal 

agencies . 

2)  The early capital costs and risks a t  the f eas ib i l i t y  

level need t u  be reduced t u  accepldble levels.  
Suggestions were: 

-- Capacity ckedits i n  poier contracts 

-- ~ s t a b l  ishment of DOE loan program (information 

presented by DOE a t  one workshop indicated that  one 
DOE loan program soon 'will make available $10 

mil 1 ion for  feasibi l  i ty studies.  The program would 
allow fo r  a minimum of $50 thousa.nd per project with 
forgiveness i f  the project proves to  be unfeasible). 

-- Allow for  an additional 10 percent investment tax 

;redit to p u t  small hydroon the sane level as other 

a1 ternat i  ve energy. sources such as sol a r  . Sol a r  

projects currently receive a 20 percent c redi t .  

-- Defer sales and property taxes similar to  a program 
established by the Department of Economic Development 

in the State of Washington. 



3) Developers need re1 ief from publ i c  in tervent ion .  Some 
- suggest ions were: 

, -- Require in tervenors  t o  submit environmental impact 
s ta tements  

.-- Require in tervenors  t o  'post performance bonds 
-- Insure  t h a t  in tervent ion  i s  under taken ' in  a t imely 

fashion and t h a t  only subs tan t i a l  reasons f o r  
in te rven t ion  a r e  a1 lowed: 

-- Insure  t h a t  t h e  publ i c  is  'properly educated during 
the e a r l y  s t ages  of  the p ro jec t  s o  t h a t  problems 
can be i d e n t i f i e d .  

4 )  ' There i s  a need t o  c l a r i f y  t h e  p r i c i n g  o f  small hydro 
and t o  guarantee wheeling f o r  on-1 ine  projects. The 

- 'crea tiorr o.f a centriil  ired pwer wholesal iny author1 t y  

t o  mediate pr ic ing  and wheeling d i spu tes  was suggested. 

5) Key t o  obta in ing f inancing through bonds is  meeting 
debt  s e r v i c e  over t h e  l i f e  of  the p r o j e c t .  Two 
.suggest ions for  accomplishing this were: 

I 

-- Requiring u t i l i t i e s  t o  provide . f o r  capaci ty  c r e d i t s  ' .. 

when j u s t i f i e d  
-- Implementating the sha re  savings marketing concept 

where ' p r u f i l s  and l u s ses  art! pooled ar~d  shared by 

.both developer and purchaser 

6 )  I t  was agreed t h a t  s t a t e  and federa l  a s s i s t a n c e  i n  
l o c a t i n g  and.detenning econorhic feas ib i ik i ty  o f  small . . . . 

hydro p r o j e c t s  would be highly des i rab le .  Besides 

iden t i fy ing  sites, i t  was suggested t h a t  s t a t e s  de- 
termine minimum in-stream flow requirements f o r  a l l  
waterways. 

7 )  National energy pol icy  needs t o  be c l e a r l y  i d e n t i f i e d ,  . 

s t a t e d  and s t r i c t l y  enforced. ,  



8) All. information provided by both the public and 
private sector related to  determi n'i ng the feasi  bi 1 i ty 
of small hydro should. be clear ly different iated between 
new and existing s i t e s  because of the economic and 
environmental impacts tha t  could be expected from one 
versus the other. 

9 )  I t  was suggested tha t  the government and other U .S. 
developers investigate small hydro in other countries 
where i t  has been a viable energy source for  many decades. 

In Mr. Will e r '  s workshops participants discussed the following 
issues and recommended pol icy options: 

1) There appears to  be no coordinated federal government 
policy which addresses i t s e l f  t o  minimizing problems 
for  the small -scale hydroelectric developer. Suggestion 
{was : 
-- An active,  coordinated inter-agency pol icy would be 

extremely helpful t o  the small-scale hydroelectric 
developer. There i s  the possibi1it.y tha t  the new 
Rural Energy In i t i a t ive  being extablished by the 
Executive Branch could provide a mechanism to  answer 
some of these problems. 

Federal and s t a t e  1 icensi ng procedures a re  cumbersome 
and cause delay, which means due expense fo r  the 
developer. Suggestion. ms.: 

-- Granting or  permitting of 1 icenses by defaul t i f  
appropriate action is mot taken by the licensing 
agency a f t e r .  a reasonable time fo r  review . A1 so.,. 
providing one-stop 1 icensing and permitting off ices 

.waul d he1 p faci 1 i t a t e  the process.. 

3)  Some mechaniasm .should be in i t i a t ed  so tha t  small -scale 
hydroelectric developers would b e  receiving a f a i r  and .C 



reasonable r a t e  from the purchasing u t i l i t i e s  fo r  the 
C 

power to  be generated. Suggestion was: 
- State  PUC's should s e t  ra tes  which ref lec t  the h i g h -  

e s t  a1 ternative incremental cost for  capacity and 
energy 

. . 

4 )  High i n i t i a l  capita1 construction costs a c t  as an 
economic barr ier  to  the smal.1 -scale hydroelectric 
developer . Suggestion was : 

. - Make more s t a t e  and federal loan money available 
with guarantees i n  case of higher production cost 
i n  early years versus revenue from power sa les .  

5 )  Low in te res t  loans fo r  i n i t i a l  financing of small- 
scale h,ydroel ec t r i  c projects are  .needed. Suggestion 
was : 

- Provide more low in teres t  loans or grants for  fea- 
s i b i l i t y  studies and for  developing the s i t e  specif ic  
project. 

6) Tax exempt financing fo r  sa l e  of power to  IOU's and 
federal government a.gencies from small -scal e hydro- , 

el ec t r i c  development i s  needed t o  promote .further 
hydroelectric projects. Suggestion was: 
- change or modify section 103C, Internal ~evenue 

Service Codes. 

7 )  Intervenors should be made l i a b l e  for  delays caused 
i n  licensing of a small-scale hydro project. Sugges- 
t i  on was : 
- Performance bond requirement/addi tional issues without 

pol icy options which were considered are  as follows: 

8) The Bureau of Reclamation shauld expand t h e i r  power 

generating capabili ty on federal projects.  This, 

however, favors western s t a t e s  over eastern s t a t e s  
where no BurRec projects ex is t .  



9) Determinat ion o f  t he  "va lue  of power" should be ' c l a r i f i e d  

s ince  t h i s  has a d i r e c t  e f f e c t  on the  f e a s i b i l i t y  s tudy ' s  

cost-benef i  t. r a t i o .  

10) More developers would be i n t e r e s t e d  i n  f ede ra l  p r o j e c t s  

i f  they know what t he  federal charges f o r  t he  use. o f  
. . 

t he  f a l l i n g  water would be. 

11) Maiket i  ng o f  power i n  compet i t ion  w i t h  the  federa l  
government and t h e i r  low costs.  This  ac ts  as a 

d i s i  ncent ivk  t o  munic ipal  i t i e s  because whatever 

q u a n t i t y  o f  power t h a t  might  be developed w i l l  be 

subtracted from ' t h e i r  account w i t h  Bonnev i l le  Power. 

Admin is t ra t ion .  What t h i s  means economical ly i s  t h e  

muni c ipa? i ty i s  paying mor f o r  energy than i t  produces 

and i t  loses inexpensive BYA energy. 



The state/federal workshops were lead by Professor Peter 
Brown, Director, Energy Law Ins t i tu te ,  the Frank1 i n  Pierce Law 
Center and Anthony Buxton, Esquire, Senior Research Fellow, the 
FPLC. The workshops outlined . . current . . s t a t e  roles in hydro . . licensing 
and development and placed . the federal re&latory ro le  i n  per- 
spective. . . 

' In Mr. Buxton's workshop participants f e l t  western water law 
.does not present a barr ier  t o  small-scale hydroelectric development. 
Participants considered hydroelectric generation a beneficial use 
under s t a t e  law. To overcome licensing problems most,participants 
favored a lead agency rather than a one-stop process which woi~ld s t i l l  
involve. mu1 tip1 e agencies. . Rather than establ ish a general time 

. . 
1 imi t rule  fo r  '1 icensing, each' project should b e  -.. considered . separately.  

The lead agency shou1.d be the single decisionmaker and 
shoul d consider both energy benef i t s  and' environmental costs .  
Participants favored the creation of a hydro ombudsman in each 
s t a t e  to speed licensing approval. 

I t  was fel  t tha t  small -scale hydroelectric development should 
not be subjected to  traditional ,public u t i l i t y  cer t i f ica t ion  of 
of public convenience. There was strong support for  the s t a t e s  
to  enact "mini-PURPA's to  extend the benefits of wheeling and , 

interconnection to  pub1 i c  enti . t ies not covered in PURPA. 

In Professor Brown's workshops a consensus was reached on. 
several issues.  Participants f e l t  t ha t  there were no problems 
under the,appropriation doctrine. .However, several conferees did 
indicate tha t  cer tain developments i n  various western s t a t e s  could 

create  future problems w i t h  the water 1 aw affecting small -scale 
hydro. 



wi th  respect t o  s t a te  1 icensing systems, a strong ma jo r i t y  

f e l t  t h a t  the s ta tes should expedite, t h e . 1  icensing process by 

adopting a one-stop o r  1 ead agency 1 icensing process. ~ 1 1  workshop 

par t i c ipan ts  agreed t h a t  whatever the 1 icensing agency might be, 

i t  should adhere to. the f o l  1 owing gu i  del i nes : 

.- - -ear ly  no t i ce  o f  p ro j ec t  proposal t o  in te res ted  agencies, 
l oca l  governments and pub l i c  i n t e r e s t  groups. 

--"an ea r l y  qo" decis ion t o  developers and a scoping , .  
session t o  i d e n t i f y  add i t i ona l  in format ion.  needs 
ea r l y  i n  p ro j ec t  development 

--there should be an app l i ca t ion  form t o  complete 

-- there should be s t r i c t  deadlines and a waiver o f  
object ions i f  the agency does not  respond. promptly 

. .  t o  a l i cens ing  app l i ca t ion  

--states should adopt the FERC Environmental Impact 
Statement when FERC prepares an EIS 

Some pa r t i c i pan t s  f e l t  t h a t  FERC should no t  l i cense  small- 

scale hydroe lect r ic  pro jec ts  o f  25 MW o r  less provided the s t a t e  

.l icens i  ng process meets FERC c r i t e r i a  -.and standards. . .. . . 

It was &reed t h a t  Congress should delegate a u t h o r i t y  f o  t h e  

FEW t0,make.a "dec lara t ion o f  non-signif icance" f o r  small-scale 

hydroe lect r ic  p ro jec ts  a t  new and e x i s t i n g  s i t e s  ear ly  i n  the 

1 icensing process. However, members f e l t  t h a t  FERC should s t i  11 

be r e q u i e d  t o  confer w i t h  the same departments i t . c o n s u l t s  on 

environmental matters. 

There was a consensus t h a t  congress should . . c l a r i f y  t h e  j u r i s -  

d i c t i o n a l  d iv is ion.  among the ~epartments . o f  . I n t e r i o r  and Agr i cu l tu re  . 
. . .  

under 'such 1 eg i s l  a t i o n  as the ' ~ede ra l " '  k n d  po l  i c y  ~anagemen't Act. 

The opinion was a lso voiced t h a t  the Pac i f i c  Nwthwest Power 

, : .  egisl la ti on present ly  pending i n  Congress be promptly enacted.  

. . t o  provide some c e r t a i n t y  t o  regional  u t . i l i $ y  . . planning. 



'PLENARY' 'SESSION 

Senator Paul Hess was moderator for  the Friday afternoon plenary 
session. The panel represented different  organizations and agencies 
which gave the representatives an opportunity to  comment direct ly  on 
small-scale hydroelectric power i n  the Pacific Northwest and to  respond 

\. to  conferees' questions and comments. 

R O N A L D  CORSO, Federa l  ,Energy R e g u l a t o r y  Commission 

Mr. Corso f e l t  t ha t  both federal and s t a t e  bureaucrats must be held 
more accountabl e fo r  t h e i r  actions, and not "over-regul a te" ,  and not 
compromise legitimate concerns. 

He f e l t  that  a lead agency concept of fered real opportunity fo r  small- 
scal e hydroel ec t r i  c dam developers and tha t  the new FERC r1ey ul d ti uns repre- 
sented a positive e f fo r t  to  expedite the licensing process. He also f e l t  

tha t  small-scale hydro had been given short  shriftby not receiving the 
same attention i n  financial incentives as had other renewable energy 
sources. Mr. Corso thought i t  was important to distinguish between the 
s i ze  and scale of a project when regulations and licensing were considered. 
He urged developers to  apply for  preliminary permits and to  seek FERC s t a f f  
assistance. 

B'OB McKIPJNEY, Cowl i ; tz  Pub1 !C U t i l  i t , ~ ,  L o n g v i e w , ,  Washington 

Mr. McKi nney rcprcscntcd s. countywi de consumer-owned u t i l  i ty and .a 

service area w i t h  four 1 arge rivers w f  t h  si'te-specif i c  conditions . He 

supported small-scale hydro as an i'mportant energy al ternat ive and ex- 
pressed a concern tha t  i t  be equally evaluated and compared w i t h  other 
a1 ternatives,  especially by the media. 

He urged more publ i c  participation and publ  i c  education to  insure 
acceptabili ty of small-scale hydro projects.  He discussed the problems 
of his u t i l i t y  regarding riparian and residential  land affected by hydro 

development. 



SENATOR TED BOTTIGER, Chairman, State  Energy Committee, Washington 

Senator Bottiger .encouraged s t a t e  1 egis1 ators  to  authorize analyses 

of the i r  respective s t a t e  regul atory systems as they af fec t  small -scal e 

hydro devel opmen t . 
He had accumulated a l i s t  of issues to  discuss with his leg is la t ive  

s t a f f  and energy committee as a resu l t  of the conference, and announced 

that  he would review the steps and requ.irements for  small-scale hydro 

developers i n  his s t a t e .  ... 

JOHN LOBDELL,  Commissioner, Oregon pub1 i c  Uti.1 i ty Commission 

As the sole  member of Oregon's PSC, Mr. Lobdell emphasized the need 

fo r  public acceptance of a small-scale hydro project. He fee ls  the public 

does not have suff ic ient  information to  properly evaluate the subject of , 

small-scale hydro a t  t h i s  time and faul t s  polit icians and s t a t e  agency s t a f f .  

b 

NELS ANDERSON, State  Representative, Alaska, 

Representative Anderson addressed the  unique problem of his s t a t c ;  . ' 

despite i t s  natural resource development, Alaska i s  i n  i t s  infancy with 
' 

respect to power produc'tion. Relying to ta l ly  on fossi l  fuel presents a ; 

problem because of the s t a t e ' s  immense s ize .  . Since Alaska i s  not direct ly  
benefiting from i t s  o i l  production several 1 egis lat ive committees are  re- 

viewing small -scale hydro developmhnt possi  bil i t i e s  . Representative 

Anderson asked for  support in the reso.lution of D-2 land legis lat ion so that  

hydro development coul d proceed. 

ROBERT L E E ,  Manager of Hydro Production, Portland General Electric 

Corporation and Vice-Chairman of the Hydro Power Committee of the 

Edison Electric Ins t i tu t e  

Mr. Lee spoke about the overlap in federal codes and regulations and 

said tha t  the s t a t e s  had the same problem. If the s t a t e s  cannot streamline 

. , the permitting process then the federal government should preempt the 

s t a t e s  in .order to  get the process s ta r ted .  He also f e l t  that  the 



devel opment of small -scal e hydro i s  being cons trained because most good 
s i t e s  without f i sh  passage problems have already been developed. Mr. Lee 
a1 1 uded to the probl ems of insurance 1 i abi 1 i ty , environmental and recre- 
ational use competition with power production, and the impact of operation 
and maintenance. He advised tha t  these problems be taken very seriously. 

After panel members were questioned by conferees d u r i n g  the open dis- 
cussion period, Senator ~ e k s  and NCSL' Project Director Ron Smith urged 
pol icymakers, developers, and the pub1 i c  to  par t ic ipate  i n  the development 
of small -scal e hydro resources. The Conference was then adjourned 
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F r a n k l i n  P ie rce  Law Center 
2 Wh,i t e  S t r e e t  
Co'ncord, ,NH 03301 

~ o r k s h o p  Faci 1 i t a t o r  
Senior Research F e l l  ow 
Energy Law I n s t i t u t e  
F r a n k l i n  P ierce  Law Center 
2 White S t r e e t  
Concord, NH 03301 



Ronald A. Corso John Doug1 a s s  Paul Hess 
Speaker ,  F ina l  Panel i s  t Rapporteur Modera t o r  
Deputy Chief ,  Licensed Pro- Program on Soc ia l  Management S t a t e  Sena tor  

jects Div is ion  o f  Techno1 ogy 816 South E s t e l l e  ' 

Federal Energy Regulatory Uni v e r s i  t y  o f  Washington Wichi ta ,  KS 67211 
Commission FS-15 

825 N. Capi to l  S t r e e t ,  NE S e a t t l e ,  WA 98195 
Washington, D.C. 20426 

s t e v e n  G . H i  1 debrand James Huffman - Nelson Jacobs 
Workshop Fac i l  i t a t o r  Speaker Speaker 
Research S t a f f  Natural Resources Law I n s t i t u t e  U .S. Department o f  I n t e r i o r  
Oak Ridge National Labora- Lewis & Clark Law School Bureau o f  ~ e c l a m a t i o n  

t o r y  10015 S.W. Terwil l  i g e r  Blvd. Engineering & Research Center  
P.O. Box X Por t l and ,  OR 97219 P.O. Box 25007 
Oak Ridge, TN 37830 Bui 1 d ing  67,  Denver Federal 

Center  
Dcnver, CO 00225 

J e f f  James John L .  Lobdell Robert  M .  Lee 
Rapporteur  Final  Panel is t Final  Panel i s t  
Program on Soc i a l  Management Commissioner Manager, Hydroe lec t r ic  Pro- f 

of  Techno1 ogy Pub l l c  U t l l l t y  Commission o f  duc t ion  + 
1Jnivers-i t y  o f  Washington Ormeyur~ Por t land  General E l e c t r i c  Co. A 
FS- 15 Labor 8 I n d u s t r i e s  Bui lding 121 S.W. Salmon S t r e e t  
S e a t t l e ,  FA 98195 Salem, OR 97310 Por t l and ,  OR 97204 

Robert  L .  McKinney 
F ina l  Panel i s t  
General Manager 

C l  i f f  Long, Rapporteur ' Larry Meyer 
Northwest & A1 aska F i s h e r i e s  Rapporteur 

Center  Proaram on Soc ia l  Management - 
Cowl i t z  PUD' National Marine F i s h e r i e s  OF Technolpgy 
960 Commerce Avenue 2725 Montlake Blvd. Eas t  Un ive r s i t y  o f  Washlngton 
Longview, WA 98632 S e a t t l e ,  WA 98112 FS-15 

S e a t t l e ,  MA 98195 

S t e r l  i nq Munro 
speake rw  
~ d m i  ni  s t r a  t o r  

Gordon Marker, Consul tan t  John L .  Warren d 
P r e s i d e n t  ... Speaker -,-.- ...-- 
Essex Develotxnent Assoc. Research T r i a n g l e  I n s t i t u t e  

Bonnevi 11 e Power Admi n i s  t r a -  S ix  Essex street 
t i o n  Lawrence, MA 07840 

P.O.  Box 3621 
Por t l and ,  OR 97208 

David Wi l l e r  
Workshop Faci 1 i t a t o r  
Tudor Enqineer inq 
149 New ~ o n t g o m e r y  S t r e e t  
San Franc isco ,  CA .94105 

Larry Schwartz 
Speaker ,  Rappoteur 
Resource Assoc ia te  
Proaram on Soci a1 Management 

of Technology 
Univerqi t y  of Washington 
FS-15 
S e a t t l e ,  WA 98195 

P.O. Box 12194 
Research Tr i ang le  Park, NC 

27709 



GOVERNMENT - FEDERAL 

Robert A. Barbo Ken Bo i re  
Chief,  Salem Planning Fi .e ld Chief ,  Economic Studies 

U.S. Corps o f  Engineers Y) B U ~ ~ ~ ~ ~ ! ~  Reclamation Box 2946 
S u i t e  335, Equ i tab le  C t r .  Por t land,  OR 97208 
530 Center S t ree t ,  N.E. 
Salem, OR 97301 

H. Richard Bryant  
Energy Coordinator  
USDA-Forest Serv ice 
Watershed Management 
P.O. Box 3623 
Port land, OR 97208 

Chr is  Demoncada 
L i b r a r y  o f  Congress 
Research Ass i s tan t  
Water Resources Development 
Congressional Research 

Serv ice 
Environmental & Natura l  

Resources 
Washington, D.C. 20540 

~ o b e r t  E. C l  eary 
Regional Team Leader ' 
U.S. F i sh  & ,  Wild1 i f e  Serv ice 
500 PJE-. Multnomah S t r e e t  
Por t land,  OR 97232 

Gregory E. Dra is  
F ishery  B i o l o g i s t  
Power C a p a b i l i t i e s  Sect ion 
Bonnevi 11 e Power Admi n. 
P.O. Box 3621 
Port land,  OR 97208 

Sherry E isenbar t  , Charles E. Gi lmore 
NCAT . Chief ,  Adv:Tech. Branch 
Box 3838 U.S. Department o f  Energy 
Butte, MT 59701 550 Second S t r e e t  

Idaho F a l l s ,  I D  83401 

A1 Hym,qr Ronald G. Kernan 
~ s s i s t a n t  t o  t he  Manager Regional Energy Manager 
Department o f  Energy U.S. F i sh  & W i l d l i f e  Serv ice  
550 Second S t r e e t  500 N .Id. Mu1 tnomah S t r e e t  
Idaho F a l l s ,  I D  83401 S u i t e  1692 

Port land,  OR 97232 

J. Tomw Kuka Margaret Lambi e 
Hydrau l ic  Engineer Small Hydropower Program 
Conservation D i v i s i o n  U.S. Department o f  Energy 
U. S. Geological Survey 10713 Huntwood Dr i ve  

'P.O. Box 2967 S i  1 ver  Springs, MD 20901 
Port land,  OR 97208 

Joseph B. Marcotte, J r .  John B. McFarland 
Ass i s tan t  Regional D i r e c t o r  Economist 
Bureau o f  Recl amation U.S. Department o f  Energy 
P.O. Box 2553 915 Second Avenue 
B i l l i n g s ,  MT 59103 Sea t t l e ,  WA 98174 

Orv   rut on 
Hydrau l ic  Engineer 
U.S. Army Corps o f  Engineers 
P.O. Box 2870 
Port land,  OR 97208 

Clarence Counci 1 
S t a f f  Engineer 
U.S. Department o f  Energy 
P.O. Box 26247 
Lakewood, CO 80226 

Michael Egge 
El  e c t r i c a l  Engineer 
U.S. Army Corps o f  Engineers 
P.O. Box 2870 
Portqand, OR 97208 

Robert B. Hackman 
D i r e c t o r  
O f f i c e  o f  Assessment & 

I n t e g r a t i o n  
U.S. Department o f  Energy 
915 Second Avenue 
Seat t le ,  WA 98174 

Wi l l i am F. Kopf le r ,  I 1  
Chief,  Licensed P ro jec ts  

Branch 
San Francisco Regional O f f i c e  
Federal Energy Regul a t o r y  . 

Commission 
555 Ba t te ry  S t r e e t  - 
San Francisco, CA 94111 

Br ian .  Moentenich 
U . S. .Army Corps o f  Engineers 
Hyd roe lec t r i c  Design Branch 
P.O. Box 2870 
Port land,  OR 97208 



W i l l i a m  J. O'Br ien \*!eldon Opp Per ry  W .  Reams 
Fores te r  Ch ie f  o f  Planning Hydraul i c  'Engineer 
Kootenai Nat iona l  Forest  U.S. Corps o f  Engineers Bonnev i l le  Power Administra- 
Box AS Box 7002 t ion-PRI 
L ibby,  MT 59923 Anchorage, AK 99510 P.O. Box 3621 

Port land,  OR 97205 

Dale Rusnel l  Wayne S i g l  eo George L. Smith 
Chief ,  Power Development I n s t i t u t e  f o r  Water Resources Manager, Hydropower Program 
D i v i s i o n  o f  Energy & Power Kingman B u i l d i n g  D i v i s i o n  

Development f o r  A1 as ka F o r t  Be l vo i r ,  VA 22060 Idaho Nat ional  Engineering 
338 Denal i  S t r e e t  Laboratory 
Anchorage, AK 99501 P.O. Box 1625 . . 

. Idaho F a l l s ,  I D  83401 

Jack L. S t raye r  bjhi t e ,  Thomas L. 
C.P.A. Nor th  P a c i f i c  D i v i s i o n  
Management A u d i t o r  U .S. Corp's 'o f  Engineers 
U . S . General Accounti  ng P.O. Box 2870 

O f f i c e  Por t land,  OR 97209 
Room 414 
1500 N.W. I r v i n g  S t r e e t  
Portland', OR 97233 

GOVERNMENT - STATE AND LOCAL 

Sherry ,A tk ins  
C i t y  Counci l  Member 
City H a l l  
P.O. Box 308 
Cascade Locks, OR 97014 

Owen D. Brown, P.E. 
Ch ie f  Engineer, Eugene 

Water & E l e c t r i c  Board ' 

P.0. Rox In148 
Eugene, OR 97440 

Mike Baughman 
P a c i f i c  Northwest R ive r  Basins 

Commission 
1 Columbia R iver  
Vancouver, WA 98660 

J e r r y  W. G a r r e t t  
Data & Contro l  Systems Manager 
San t a  C7 a ra  Val 1 ey Ida t e r  D i  s t. 
5750 Almaden Expressway 
San Jose, CA 95118 

Zane Harper. R.E. H v r s w i l l  
P a c i f i c  Northwest R ive r  Counci 1 man 

Basins Commission . P.O. Box 206 
1 Columbia R ive r  Cascade Locks, OR 97014 
Vancouver, WA 98660 

Roy A. Jones Te r ry  McGui r e  
Superintendent,  Pub1 i c  Works D i r e c t o r  o f  Finance 
Box 149 A1 as ka Power A u t h o r i t y  
Bonners Ferry,  I D .  83805 333 W .  4 t h  Avenue, S u i t e  3 1  

Anchorage, AK 99501 

Noel Negley Donald F. peterson 
Manager P r i n c i p a l  F i sca l  Ana lys t  
South San Joaquin I r r i g a t i o n  102 Insurance B u i l d i n g  

D i s t r i c t  M211 Stop AQ-03 
11011 E. Highway 120 Olympia, WA ,98503 
Manteca, CA 95336 

Harold T. B r a z i l  
Manager 
Okanogan County PUD 
P.O. Box 912 
Okanogan, WA 98840 

John A. Gregg 
Ch ie f  Engineer 
Douglas PUD @ 
E; Wenatchee, WA 98801 

Ray Huuck 
Councilman 
Box 149 
Bonners Ferry,  ID  83805 

Bud Meyer 
Energy Commission, MS-28 
1111 Howe Avenue 
Sacramento, CA 95825 

Car l  Rempel 
Engineer, S ta te  o f  Oregon . 
Labor & I n d u s t r i e s  B u i l d i n g  
Room 111 
Salem, OR 97310 



Mike Schneider Haro ld  ~ i m s  John C. Tolan 
Conservat ion D i v i s i o n  Mayor Admin i s t ra t i ve  Aide 
U.S. Geologica l  Survey Box 149 C l  a1 1 am County PUD #1 
Hydraul i c Engineer . Bonners Ferry ,  I D  83805 P.O. Box 951 q) P.O. Box 2967 P o r t  Angeles, WA 98362 
Por t land,  OR 97208 

Frank Ward Chr i s  L. Wheeler Glen 'A; Yake 
Commissioner Deputy D i  r e c t o r  Manager-Engi nee r i  ng 
K l  i , ck i  t a t  PUD Water Resources Department C i t y  H a l l ,  Room 303 
1313. South Columbus 555 13 th  S t ree t ,  N.E. Spokane, WA 99201 
Go1 dendal e, MA 98620 Salem, OR 97310 

E r i c  P. Yould 
Execut ive D i r e c t o r  
A1 as ka Power A u t h o r i t y  
333 W .  4 t h  Avenue, S u i t e  3 1  . 
Anchorage, AK 99501 

CONSULTING F I  RMS 

Maurice Baker ' ~ e f f r e y  0. Barnes 
Pres ident  Pres ident  
Energy Planning Ass0c ia t i .m T e r r e s t r i a l  Environmental 
1211 Oregon Bank Bui.1ding S p e c i a l i s t ,  I nc .  
Por t land,  OR 97204 R.D. -1, Box 388 

Phoenix, NY 13135 

Richard'  M. Connel 1 Glenn Dearth 
V ice-pres ident  CH2M H i l l  
Sverdrup Parcel & Associates ,200 South West Market, 12 th  F l o o r  
417 Montgomery S t r e e t  Por t land ,  OR 97201 
San Francisco, CA 94104 

J u l i a n  W. F l i n t  
A s s i s t a n t  V ice  Pres ident  
100 Bush S t r e e t  
Shawinigan Engineering Corp. 
San Francisco, CA 94104 

Stanley F. G iz iensk i  ' 

Woodward, Clyde Consul t a n t s  
Vice-Pres ident  
3467 Ku r t z  S t r e e t  
San Diego, ,CA 92117 

Harry P. Hosey 
Manager-Water Resources 
Tudor Engineer ing Company 
1431 Dexter Horton B u i l d i n g  
Sea t t l e ,  MA 98104 

Robert  D. Giese 
E l e c t r i c a l  Engineer 
20633 3 rd  Avenue, South 
Sea t t l e ,  WA 98148 

Richard G r i  ff i t h  
Execut ive Engineer 
R.W. Beck & Associates 
Tower Bui.1 d i n g  
7 t h  Avenue a t  01 i v e  ' ~ a y  
Seat t le , .  WA 98101 , . 

Frank Jones 
S c i e n t i s t  
Stafco,  I nc .  
621 S.W. Mor r ison  S t r e e t  
Por t land,  OR 97205 

Robert W .  Baunach, P.E. 
P r o j e c t  Engi neer 
Danie l  , Mann, Johnson & 

Mendenhall 
,421 S.1.J. S i x th ,  # I111  
Por t land,  OR 97204 

'E.F. D ibb le  . 
Consu l t ing  Englneer 

'303 Brookside Avenue 
Redlands, CA 92373 

Robert  W. G i l  l e t t e  
D i r e c t o r ,  Power Generat ion 
CH2M H i l l  
1500 114th Avenue, S.E. 
Be1 1 evue, WA 98004 

Trygve Haug 
Sal es Manager 
Soerumsand Verksted A/S; 

rug20 
Soerumsand, NORWAY 

Svei n Knudsen 
E l e c t r i c a l  Engineer 
A/S NEBB-OSLO; Bygdoy a l l e  

135; Sentrum Oslo 1 
0 9 ~ 0 ,  NORWAY 



Fred T. Marcinek 
KPFF Consul t i  ng Engineers 
700 L loyd  B u i l d i n g  
Seat t le ,  WA 98101 

Donald P. Michel 
Manager o f  C l  i e n t  Re1 a t i o n s  
Chas. T. Main, Inc .  
1800 S.W. F i r s t  Avenue 
Port land,  OR 97201 

James 3. Murphy 
Vice-President  
Danie l ,  Mann, Johnson, & 

Mendenhall 
3250 W i l s h i r e  Blvd. 
Los Angeles, CA 90010 

Harry C. Reeder 
Chas. T. Main, Inc .  
1800 S.W. F i r s t  Avenue 
Port land,  OR 97201 

Dan Seahol t 
Senior  Hydrau l ic  Engineer 
TAMS 
3320 R a i n i e r  Bank Tower. ' 
Sea t t l e ,  WA 98101 

Donald R. Meln ick 
Execut ive Engineer 
R.W. Beck & Associates 
200 Tower Bui.1 d i ng 
.7th Avenue a t  O l i v e  Way 
Sea t t l e ,  WA 98101 

Eugene A. M i l  1 e r  
Senior  Vice-President  
Converse, Ward, Davis, D i  xon 
Folger  Bu i l d ing ,  Su i te  A 
101 Houard . S t r e e t  
San Francisco, CA 94105 

J.M. FIoda 
Sverdrup P a r c e l ' &  Associates 
417 Montgomery S t r e e t  
San Francisco, CA ,94104 

! I i ls  Rocmckc ' 

Ch ie f  Engi n e w  
Soerumsand Verksted A/S; N1920 
Soerumsand , NORlJAY 

Pete Trumpore 
PRC 1 

Engineering Consul t an ts ,  Inc .  
P.O. Box 3006 
Englewood, CO 80111 

Robert E. Meyer 
Senior  Water Resources En- 

g ineer  
Tucson Myers 
14250 S.W. A l l e n  Blvd. 
Beaverton, OR 97005 

Sob Mooney , P .E. 
D i  r e c t o r  
E l e c t r i c  U t i l i t y  Services 
CH2M H i l l  
1600 S.W. Western Blvd. 
Box 428 
C o r v a l l i s ,  OR 97330 

John A. Peterson 
Business Development Manager 
Bech t e l  , I nc . -, 
P.O. Box 3965 
San Francisco, CA 94119 

F r i t z  Sauer 
Ass i s tan t  Ch ie f  Engi ncer 
Per1 i t e r  & I ngal s be Engi neers 
14'61 E. Chevy Chase 
Glendale, CA 91206 ' 

George B. Wall ace 
P r i n c i p a l  Engineer 
Bovay Engineers, I n c .  
East 808 Sprague Avenue 
Spokane, MA 99202, 

Te r ry  Wes terman L.E. Wi lk inson James V .  Wi l l iamson 
Energy Sys terns Vice-pres ident  Partner-R.W. Beck & Assoc. 
6705 S.M. 201 Aloha Foundation Sciences , I nc . 200 Tower B u i l d i n g  
Aloha, OR 97005 1630 S .Id!. P lorr i  son 7 t h  Avenue a t  O l i v e  Way ' 

Por t land,  OR 97205 Seat t le ,  WA 98101 

Walter L. Wrlgtit; P.E: 
Senior  V i  ce-Presi dent 
Manager 
Shannon & Wilson, Inc.  
2255 S.W. Canyon Road 
Port land,  OR 97201 

t 

Terrence D. Carinody Mike Hansen 
Execut ive D i r e c t o r  P.O. Box 66059 
P.O. Box 215 Sea t t l e ,  MA 98166 
Capi t o1  S t a t i o n  
Helena, MT 59601 

Harold C.  M i l e s  
Chairman-Power Committee 
Idaho Consumer A f f a i r s ,  I n c .  
316 F i f t e e n t h  Avenue, South 
Mampa, I D  83651 



Mar t in  Palmer E. Sennhauser P h i l l i p  Schneider 
President  Western Manager Nat ional  Wild1 i f e  Fed, 
C i t i zens  f o r  B e t t e r  Govern- 1255 Post Street ,  #911 8755 S.W. Woodside D r i v e  

men t San Francisco, CA 94109 Port land,  OR 

Y Vancouver, GJA 98663 

UNIVERSITY 

John J. Cassidy John. S . G l  adwell Leroy Hei t z  
D i r e c t o r  D i  r e c t o r  Research Associate 
Washington Water Research Idaho Water Resources Research Idaho Water Resources 

Center I n s t i t u t e  Re search Ins  ti t u t e  
202 Albrook Laboratory U n i v e r s i t y  o f  Idaho . U n i v e r s i t y  o f  Idano 
Washington Sta te  U n i v e r s i t y  Moscow, I D  83843 Moscow, ID 83843 
Pullman, GJA 99163 ' .  

Judy K e l l y  Peter  C .  Klingeman Claud C. Lomax 
Researcher Water Resources Research I n s  ti t u t e  'Hydraul i c Engineer 
Water Resources Oregon S ta te  Uni vers i ty A1 brook Laboratory 
Oregon S ta te  U n i v e r s i t y  C o r v a l l i s ,  OR 97331 Washington S ta te  U n i v e r s i t y  
C o r v a l l i s ,  OR 97331 Pullman, WA 99163 

G i l b e r t  A. McCoy Nasser Tal ebbeydokhti C.C. Warnick 
Research Ass is tan t  Water Resources I n s t i  t u t e  Idaho Water Resources 
U n i v e r s i t y  o f  Washington Oregon S ta te  Uni v e r s i  ty Research I n s t i t u t e  
318 Guggenheim Hal 1 , FS-15 Corva l l  i s ,  OR 97331 U n i v e r s i t y  o f  Idaho 
Seat t le ,  WA 98195 Moscow, I D  83843 

UTILITIES 

Bob Arnol d Gary E. Bauer Robert N. Beyer 
U t i l i t i e s  Engineer Pub1 i c  A f f a i r s  Representat ive Senior C i v i  1 Engineer . 
U t i l i t y  Manager's O f f i c e  121 S.W. Salmon S t r e e t  P a c i f i c  Power & L i g h t  Co. 
P.O. Box 7300 Port land,  OR 97204 920 S.W. 6 th  Avenue 
Ketchikan, AK 99901 Port land,  OR 97204 

Don Bowey Jack R. C r i swe l l  
Manager General Manager 
Ketchikan Pub l ic  U t i l i t i e s  S p r i n g f i e l d u t i l i t y  Board 
P.O. Box 7300 P.O. Box 300 
Ketchikan, AK 99901 S p r i n g f i e l d  , OR 97477 

A l l e n  0. Daniels Stanley A. deSousa, P.E. 
Power Supply Supervisor Senior C i  v i  1 Engineer 
Tacoma City L i g h t  Paci f i c Power 
P.O. Box 11007 920 S.W. 6 t h  Avenue 
Tacoma, \+/A 98411 Port land, OR 97204 

P .bl. S. C r i  sson 
Professional  E l e c t r i c a l  

Engineer 
Tacoma C i  ty L i g h t  
P.O. Box 11007 
Tacoma, WA 98411 

B i l l  F r e i t a s  
Manager, C i  v i  1 Engi neer 
S e a t t l e  City L i g h t  
1015 T h i r d  Avenue. 
Seattle., WA 98104 



Jim Huffman 
Environmental Coordi nator 
Public U t i l i t y  D i s t r i c t  #1 
Chel an County 
P .O.  Box 1231 
Wenhechee, WA 98801 

David E .  Piper 
General Manager 
Pac i f ic  Nrothwest Genera- 

t i n g  Company 
10570 S.E. Washington 
Portland, OR 97216 

Sco t t  Saunders 
D i s t r i c t  Manager 
Coos-Curry Elect r ic  Co-op, 

Inc. 
P.O. Box 785 
Gold Beach, OR 97444 

Marguerite Thompson 
Uff i c e  Manager 
OWID-South Fork Power 

Project  
Box 117 
Forbes town, CA 95941 

COMPANIES 

John, Lahr 
Montana Power Company 
Butte, MT 59701 

John P .  Robertson 
Public U t i l i t y  D i s t r i c t  #1 
Manager 
R t .  5, Box 555 
She1 ton, WA 98584 

Dean Sundquist 
Chief Civil Engineer 
S e a t t l e  City Light 
1015 T h i r d  Avenue 
Sea t t l e ,  WA 98104 

Edward Vogt 
Sea t t l e  City i i g h t  
4002 156th Avenue, S.E. 
Be1 levue, CIA 98906 

Robert R ;  Bracchi David Cal dwell 
Sal e s  Engineer f4orrison Knudsen Company 
General E lec t r i c  compsny P.O.  Box 7808 
,2929 N.!4. 29th Avenue ' Bojse, ID 87329 
Portland, OR 97210 

Mary Frances Ford Richard A.  Lundquist 
Exxon Enterprises Hy.dro Programs - E&E S D  
Business Analyst ,General. El e c t r i c  Company 
P.O. Box 192 Schenectady, N Y  12345 
Florham Park, NJ 07932 

Marianne Mi tchel l  Bruce Muel 1 e r  
Vice-Pres ident Program Manager 
S e a t t l e  Northwest Secur i t i es  Aerojet Manufacturing Co. 

Corpora t i  on 601 S, Placemtin 
500 Union Fullerton,  CA 92648 
Sea t t l e ,  WA 98101 

Walter E.  Plummer Peter  Schnell 
Manager-Hydro Projects Assistant  to  the President 
General El e c t r i c  Company Publishers Paper Company 
3479 N .  W. Yeon Avenue 419 Plain S t r ee t  
Portland, OR 97210 Oregon City,  OR 97045 

W .  Kent Palmerton 
Assistant  Power Resource 

Engineer 
The Washington Water Power 

Company 
P.O. Box 3727 
Spokane, WA 99220 3 
Kemal S a t i r  
Lincoln Elect r ic  Cooperative 
Engineer 
Davenport, WA 99122 

Donald B .  Thompson 
Power Superintendent 
OWID-South Fork Power Project  
Box 117 
Forbes town, CA 9594 1 

Calvin H .  Wickham 
Manager 
Fa1 1 River E lec t r i c  Coup, 

Inc. 
Box 617 
Ashton, ID 93420 

Carl M. Ei f l e r  
Vice-President 
The F i r s t  Boston Corporation 
20 Exchange Place 
New York, NY 10005 

W.F. Lytle 
Smel ter Plant Engineer 
The Bunker Hill Company 
Box 29 
Kellogg, ID 83837 

George Otte 
General E lec t r i c  Company 
Building 16-1 
1 River Road 
Sehenectady, N Y  12345 

Larry Stewart 
Sales Engineer, Hydro Project  
General El e c t r i c  Company 
P.O. Box 88850 
Sea t t l e ,  WA 98188 



Tom D., Whitaker Rodney D .  Wimer Rodger W .  York 
Regional Manager Supervi so.r, Fuel s . Pl anni ng Specialist-Hydro Projects  
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