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Foreword

The National Conference of State Legislatures' Small-Scale Hydro-
electric Policy Project is designed to assist selected state legislatures
in looking at the benefits that a state can derive from the development
of small-scale hydro, and in carrying out a review of state laws and
regulations that affect the development of the state's small-scale hydro
resources. The successful completion of the project should help establish
state statutes and regulations that are consistent w1th the efficient
development of small- scale hydro.

<«

As part of the proaect s work with state legislatures, seven case
studies of small-scale hydro sites were conducted to provide a general
analysis and overview of the significant problems and opportunities for
the development of this energy resource. The case study approach was
selected to expose the actual difficulties and advantages involved in
developing a specific site. Such an examination of real development
efforts will clearly reveal the important aspects about small-scale hydro
development which could be improved by statutory or regulatory revision.
Moreover, the case study format enables the formulation of generalized
opportunltles for pr0m0t1ng smalli-scale hydro based on specific develop-
ment experiences.

This case study was conducted for HCSL by the Program in Social
Management of Technology of the University of MWashington. The subcontractor
was selected from a group of responses to KCSL's request for proposal ‘
solicitation. The subcontractor and NCSL jointly selected the case study .

. site which reflects a varied type of developer and site developemnt

scenario. Upon selection of the site, the subcontractor conducted com-
prehensive studies of the site whichwere developed into this case study
report. Additional copies of this case study report can be obtained from
the National Technical Information Service.

While the approach of the case studies seems an effective way of
developing information useful to state legislators and staff, the following"
qualifications should be noted. While reasonably accurate generalizations
about the environment for hydroelectric development can be drawn from
the examination of the case study, the case study provides a 1imited
sample and cannot exhaustively reveal all the potentially significant
issues involved in hydroelectric development. In addition, a case study
is not a perfect substitute for the actual experiences of a particular
developer. HNevertheless, it would seem that the conclusions derived
from this study should be useful in identifying and illustrating possible
remedies for at least some of the more significant problems confronting
hydroelectric developers. At a minimum, the information here should -
crystalize some legislative hydro policy options and suggest areas in
need of additional inquiry.

The Mational Conference of State Legislatures' Small-Scale Hydro-
electric Policy Project would like to express its appreciation to the.
individuals of the Program in Social Management of Technology of the
University of Washington in the preparation of this document. Additionally,
MCSL and the subcontractor wish to thank the developer of the project
studied, the regulators and govornmenta1 officials in this state, and
numerous other persons without whose cooperation this report wou]d not
have been possible.
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PREFACE

The University of YWashington's Program in Social Management of Technolsgy
(SMT) is a prablem-oriented interdisciplinary research and teaching unit
affiliated with the College of Engineering which examines technology-intensive
public policy issues. 1In addition to engineering and the physical sciences,
SMT draws on economics, political science, law, business and bub]ic administra-
tion in working with the public policymaking process.

SMT's Small-Scale Hydropower Project, formed for the purpose of this
study, consisted primarily of two faculty members and two graduate students:

Larry Schwartz, Principal Investigator and Faculty Research Associate
John G. fouglass, Faculty Research Associate

Jeffrey James, Graduate Research Assistant

Larry A. Meyer, Graduate Research Assistant

Mr. Schwartz, a specialist in energy policy and its impacts,and Mr. Douglass,
a specialist in enerqgy technologies, may be contacted directly for any

- questions or comments regarding this study at the Program in Social Management
of Technologyy, University of Washington, Seattle, Washingqton 98195. The
telephone number is (206) 543-7029.

The study team assumes sole responsibility for the content and findings
of this report. The study team wishes to thank the Program in Social
~ Management of Technology at the University of Washington, the National
Conference of State Legislators and the U.S. Department of Energy for its
suppori of this research effort as well as the large number of people who
freely gave of their time and experience to add depth to these case studies.




INTRODUCTION

The City of Portland, Oregon is located on the Willamette River in north-
western Oregon at the western edge of the Cascade mountain range. It was
incorporéted in 1851 and named after Portland, Maine, the hometown of one of
its founders. Until 1895, the city's water supply came from local wells,
creeks and the Willamette River. As the area grew in population and many
nearby sources of water became polluted and local residents began searching
for future sounces of pure drinking water supplies.

) Portland receives quite a bit of rain each year from moisture-laden
Pacific winds. Each winter, large amounts of water are stored. as snow in the
Cascade Mountains to the west of the city which result in many fast-flowing
streams and clear mountain lakes. It was natural that the residents of
Portiand should look toward these sources of fresh wéter to supply the city's
future needs. In 1888, Bull Run Lake and the Bull Run River were selected as
the most preferable future water source for the city; on January 1, 1895, Bull
Run water traveled the 35 miles to enter Portland for the first time.

This case study examines the small-scale hydroelectric project under
development at the City of Portland's water reserve in the Bull Run Forest
Reserve. Foresighted planners recognized that the water works might be useful
sources of hydropower when they were constructed so the two water storage
dams at the watershed were equipped with penstocks when they were built.
Porttand had only to wait until the need for electricity made the sites
~economically feasible and its water supply system could also become a small
hydroelectric power station.

 Under the supervision of the Portland Bureau of Water Works, construction
is currently underway on the project and is proceeding on schedule. The Bureau
plans to begin power generation on January 1, 1982, selling the average 100
million kw of power to Portland General Electric Company (PGE), a private
utility which serves about 3,350 square miles of northwestern Oregon including
Salem and about half of Portland. _

Given the serious electricity shortages forecast for the Pacific Northwest
in the 1980s, this case study demonstrates that small hydropower generation at




existing sites such as water storage dams can make a contribution to the
area's resource availability through the more complete utilization of
structures also used to store drinking water.,

The particular concerns of this case study are-the economic institutional,
political and regulatory problems of harnessing the energy at the two Bull
Run water storage damé in an attempt to offer legislators, their staffs and
interested individuals the opportunity to consider the’prob1ems of small
hydroelectric power developments at existing sites.




1.0 HRISTORY OF BULL RUM, PORTLAND Ai'D ITS “WATER UTILITY

1.1 Geologic History of the Site

An appropriate starting point for describing the natural history of
the Bull Run site is the mid-Miocene Epoch, some 20 million years ago. Up to
that time the regibn had been stable for about 20 million years and had been
worn to a Jow.rol1inq p1ane.1 At about this time an uplift began that raised
the strata thousands of feet high over the period of a few million years.

The net elevation gain was less due to erosion.3

After the uplife began a perijod of cataclysmic basaltic lava flows began
in the Columbia Basin to the east which contined throughout Miocene epoch.
Gianf fissures many miles long would open in the earth and the lava would
flow northward over the Columbia Basin and westward across the rising southern
Cascades and the present site of Portland and the Bull Run River. Tsunami-
1ike walls of white-hot lava up to 200 feet high roared across the Iandscape
at speeds up to 30 miles per hour. Up to 20,000 square miles are known to
have been covered in a single eruption. 4 Scores of outpourings occurred
throughout this per1od of several million years with peaceful intervals of
hundreds and even thousands of years sometimes intervening between flows.

AT total, over 200,000 square miles were covered with over 25,000 cubic miles
of 1ava.5 The region was flattened as the periodic f]dws filled in its
valleys; and reforestation occurred during the periods between outpourings.
Net surface elevation was increased by the outpourings even though there was

~ sinking of the substrata from the weight of many basalt Tlayers.

Subsequent to the Miocene epoch the axis of the Cascades continued to
rise. In the 12 million years since the Miocene Epoch, their elevation has
been raised about 2800 feet in the vicinity of the case study sites.6

kDominating the landscape near the case study site is 11,230 ft. Mt. Hood,
a dormant volcano, whose summit is about 20 miles east-southeast of dam no. 1.
The present cone was built up in the Quaternary period-- the last 2 or 3
million years. The latest known eruption of Mt. Hood occurred only about
2000 years ago although its maximum height was attained before the last
glacial advance.




Local glaciers grew on Mt. Hood during all of the glacial advances but
the vast Cordilleran ice sheet never reached as far south as the Portland
area. . Glacial erosion and mud flows originating on Mt. Hood have been
deposited near the Bull Run site throughout the millenia. However, no
glacial meltwater or other runoff from Mt. Hood enters the Bull Run River
today.  The ridgés above the site form a crude "V" with its apex toward
Mt. Hood and the Bull Run watershed situated between its "legs." The
Mt. Hood drainage toward the Bull Run site is diverted north into the west
fork of the Hood River and west into the Sandy River en route to the Columbia.

Portland: Brief History and Development

The City of Portland is in northwestern Oregon at the conf1uence'of‘the
Millamette and the Columbia Rivers, the latter forming the boundary between the
States of Oregon and Washington in that area. East of Portland are the
Cascade>Mountains, and to the west is the coastal range. The Pacific Ocean is
86 miles due west from the city, Seattle is 173 miles to the north, and San
Francisco is 639 miles to the south. -

The City was incorporated in 1851-- predating Oregon's statehood by
eight years. Clackamas County was formed in 1843 and named after an Indian
nation and a river as recorded in the journals of Lewis and Clark. Multnomah
County was formed in 1854 by the Territorial Legislature; Multnomah was the
Indian name for the Willamette River below the falls at Oregon ‘City to its
mouth, and also the name of a tribe principally found on an island near the
mouth of the Columbia River. |

Local stories recount that a'f]ip of a coin determined the City of
Portland's name. The new city was to be named Portland after Portland, Maine--
the hometown of one of its founders-- or Boston for Boston, Massachusetts--
the home of another founder. The resources of its hinterland, early trading
companies, its location at the confluence of two major navidable rivers, the
Indian wars, the extension of stagecoach-- and later the Northern Pacific
Railroad in 1883-- and telegraph lines all contributed to steady growth for
Portland. After the Lewis and Clark Exposition held in 1905 the city's popu-
lation doubled to nearly a quarter‘mil1ion. Other large populaticn increases
.followed HWorld Wars I and II.




The Willamette River divides Portland into east and west sections. The
west section is a narrow shelf sloping to the southwest and ending it at the
‘West Hills. The east section is also slightly sloping but broken with buttes
and mounts. The city's average elevation is 175 feet over an area of about
88 square miles.

The Portland area climate is moderate, so extremes of temperature are
both unusual and of short duration. The average summer temperature is about
65° F, and winters-- extending from 180 to 250 days per year-- are mild and
frost-free with an average temperature of 43° F. Snowfall is infrequent and
brief in the city, but rainfall occurs during all seasons-- principally from
mid-November through March for an average of 38 inches per year.

Portland is mostly within Multnomah County-- for which it is the county
seat-- but there are also some portions of the city in Clackamas and
" Washington Counties. In 1974 the estimated pbpu]ation of the city was
372,000. The Portland Standard Metropolitan Statistical Area (SMSA)--
covering urbanized areas of the above counties as well as Clark County in
Washington state-- had an estiamted population of 1,071,500 people. By 1976
the SMSA population was estimated to have increased by about 3.5 percent to
1,109,000.7 The combined population of Clackamas, Multnomah, and Washington
Counties comprise about 40 percent of the entire population of Oregon.

The 1970 census revealed a population density of 262 persons per square
mile-- somewhat Tow for a metropolitan area od this size. Only about 3 percent
of the population was non-white, most of that béing Oriental- and Spanish-
American, Negro, and Indian. ‘ .

The 1976 population of Multnomah and Clackamas Counties was 758,000 with
an estimated labor force of 378,700. The 1975 personal income in the two
counties totaled $4.973 billion, or a per capita income of $6,730-- 14 percent
higher than the U.S. average of $5,903, and higher than the Oregon state per
capita income of $5,752. Bonneville Power Administration projections for the
two counties to 1995 point to increases in future population and employment.
The approximate average annual population growth rate is expected to be
1 percent (799,000 in 1980 and 921,000 in 1995); employment will increase at
an average annual rate of about 1.4 percent (368,200 in 1980 to 454,700 in
+-1995). Most of the employment growth will be in Multnomah County, but

Clackamas County has been predicted to be growing faster from 1985 to 1995.8




In the Portland SMSA all cities and two of the four counties are home
rule agencies-- that is, they have the authority to pass ordinances regulating
matters of local concern.g Portland is one of the few remaining major cities
in the nation retaining the commission form of government. A mayor and five
commissioners are elected, with each of the latter serving as an administra-
tive head of one of the city's municipal departments. Francis J. Ivancie
is presently the Commissioner of Public Utilities. |

To supervise the planning efforts of the cities and counties in the
Portland area, the Columbia Region Association of Governments (CRAG) has been
formed. Tri-Met is a public transportation district which provides mass
transportation throughout the region. Portland's mayor, Neil Goldschmidt,
was recently appointed U.S. Secretary of Transportation by President Carter,
partly on the strength of his successes with promoting Tri-Met. Regional
solid waste and flood control, and sewage treatment are to be provided by a
_ Metropolitan Service District. Additivnal oversight is provided in Multnomah
County by a tax supervising and conservation commission (for Portland area
government budgets) and a local boundary commission which attempts. to ensure
orderly development and rational control over the maze of local governments.

Much of Portland's historical growth has resulted from its role as a
transportation hub. Today it has a major world seaport, is served by four
.railroads, ten air passenger and cargo carriers, and a network of interstate
highways.

At Portland, the port district owns and operates the major shipping
facilities. This includes airports, two industrial parks, and a ship repair
yard in addition to the traditional dock facilities. Located 110 miles
inland from the sea, the Purt of Portland is the third largest port in tonnage
on the Pacific coast of the United States (behing Los Anreles and Long Beach).
Upriver Columbia River traffic was mosf]y petroleum products, and downriver to
the port it was mostly agricultural products. About two thirds of all river
tonnages in Oregon passed through the Port of Portland. In 1975, about
46 percent of all Pacific Northwest ocean-going grain movements were from
the port.]0 |

Portland is important as a commercial center for the handling of farm
and forest products-- the grain, orchard produce, vegetables, and timber--
of the Columbia Basin, Cascade Range, and Willamette Valley. There has
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been significant industrial development in the Portland area, primarily in
five basic industries: metal working; food products; lumber, furniture, and
timber; chemicals and related products; and electronics. Retail sales in the
Portland SMSA grew by about 20 percent from 1974 to 1976 when they reached
about $3.64 billion dollars. The area's foreign trade in tonnage decreased
by about 15 percent from 1974 to 1975-- following a pattern seen at all

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

higher than it had been in 1974.H
12

Trade, services, manufacturing, and govern-
ment are the largest payrolls.

Development of the Bull Run River Watershed

The use of the Bull Run River for Portland's water supply began when the
Oregon State Legislature passed an act in 1885 creating the Portland Water
Committee and authorizing the construction and maintenance of a public water
system. During 1886 the Committee put together a financial package which
enabled them to purchase the Portland Water Company which had served the City
since 1862, supplying water from local creeks, wells and the Willamette River.
The Water Committee spent additional funds in that same year to improve,
maintain, and extend the City's existing distribution system. By proclama-
tion of President Benjamin Harrison in 1892 the Bull Run Reserve was set
aside to protect the water supply of the City.

Although the Committee also studied the possibility of obtaining water
from Eagle Creek and the Clackamas River they decided that the Bull Run River
was the most preferential water source, a decision that was the object of
much criticism at the time. Apart from the obvious cost involved in bringing
water more than 35 miles over rugged countryside it was believed that Bull
Run water was glacial (which it is not) and therefore possibly unhealthy.
Later that year the river was documented to be spring fed and supplied from
the rains and snow in a watershed from 750 feet to 4700 feet in elevation.
The precipitation over the area averages about 72 inches at the headworks
and 146 inches at Bull Run Lake which lies at an elevation of 3,140 feet.

The water in the Bull Run watershed is now known to be of very high quality
and no filtration is required for domestic use. Public officials Tike to
boast that it is so free of minerals that it can be put directly into
automobile batteries without prior distillation.
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A contract to construct the headworks was awarded on September 2, 1886
but all action was suspended until a $2.5 million bond issue was authorized
in 1891. Construction on the headworks and conduits began in 1891 and
water from Bull Run entered the City of Portland through Conduit No. 1 for
the first time on January 1, 1895. At about the same time, four reservoirs
with a combined storage capacity of about 65 million gallons were constructed
in the City.

Portland's rapid growth from 1900 to 1930 overtaxed the original capacity
of the system drawing water from Bull Run Lake. Supplying the city's water
needs required the construction of Conduit No. 2 (50 mi1lion gallon daily
capacity) in 1911 and Conduit No. 3 (75 million gallon daily capacity)
in 1925. Also in 1911, reservoir No, 5_and.No. 6 were completed.

Six reservoirs and three conduits continue to supply Portland with water
today, although a Conduit No. 4 retired the 1895 vintage Conduit No. 1 in 1953,
Total system delivery capacity is 225 million gallons per day, however the
need for further storage was recognized in the mid-1920s. From 1927-1929
a concrete gravity dam 200 feet high and approximately 900 feet long was
built on the Bear Creek site, now known as Dam No. 1, which backed up Lake Ben
Morrow.A This provided a storage of 8.8 billion gallons. It was increased
to.10 billion gallons in 19h5 hy installation of vertical 1ift gates adding
8 feet to the water level.

In the 1950s postwar suburban growth greatly accelerated. The outside
demand on the Bull Run water supply dangerously overtaxed the exfsting system.
In 1959 the Water Bureau went ahead with its plans to build Dam No. 2, an
earth filled structure only a short distance upstream from the headworks. The
dam cost $8 billion and took three years to complete. Its construction was
plagued by a major washout from a flash flood and a default by the contractors
on the job. It was finally completed in 1961 with an impoundment capacity of
over 7 billion gallons.

In what today seems an amazing display of foresight by Portland's water
resource planners, both Dam No. 1 (1929) and Dam No. 2 (1962) were constructed
with the penstocks required for hydropower development, the expectation being
that one day such development would become economically attractive.

Presently, the City of Portland has 21 billion gallons of stored water




above the Bull Run headworks: 4 billion at Bull Run Lake, 10 billion at Lake
Ben Morrow and 7 billion behind Dam No. 2. Long-range planning calls for
additional storage since the area and population served is growing rapidly.
Although the average water demand is over 111 million gallons/day, the actual
demand fluctuates between 98 million gallons/day and the system's capacity
of 225 million gallons/day.

The Bhreau of Water Works supplies the city using a 1500 mile network
of distribution lines, To regqulate water flow and pressure, the Bureau
maintains the six large storage reservoirs. At various locations around
the city, 69 pumps are maintained to supply water in areas higher in elevation
than the receiving reservoirs.

The Bureau maintains over 122,000 meters registering the quantities of
‘water consumed in the city. Commercial and industrial users using large
quantities of water are billed monthly; smaller users are billed guarterly.
The revenues which the city receives from water sales is used for the system's
operations and maintenance, for the payment on bonds and for the construction
of new facilities.

As a safety precaution to protect the health of Portland's citizens,
Congress passed the Bull Run Trespass Act of 1904, assigning the U.S. Forest
Service responsibility to keep the people out of the area and keep forest
fires under control. There have subsequently been several difficulties con-
cerning access to and management of the watershed. These are discussed
below. However, as part of the Mt. Hood National Forest, most of the land
in the BQ1] Run Reserve is-owned and administered by the Forest Service.
The City of Portland owns 3,730 forested acres inside this area and another
1,300 acres near the reserve. Visits to the watershed are strictly monitored.

Long the topic of public debate, Portland's water is treated with a
minimum amount of chlorine and ammonia compatible with public health and
safety. The water is not fluoridated, although this may come about in the
near future. The water is tested for purity an average of 500 times a month
by the Multnomah County's Health Department at -a.laboratory established at
the headworks to assure its high quality.

-10-
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How Water Withdrawal Works

In order to understand the proposed hydroelectric development one must
first understand the hydraulics and hydrology of the existing water works
system. Bull Run Lake Dam No. 1 (upstream) and Dam No. 2 (downstream) are
managed in series. Dam No. 1 impounds Ben Morrow Lake; Dam No. 2's
reservoir has no proper name. Presently, no municipal water is drawn directly
from either Bull Run Lake or Ben Morrow Lake. It is merely spilled through
Dam No. 1 into the reservoir behind Dam No. 2 is filled not only from Ben
Morrow Lake spillage but also from Surface runoff and ground water. ATl
of the domestic water for the City of Portland is withdrawn directly from
behind Dam No. 2.

Water withdrawal is a complicated process. There are three separate
water exits for the reservoir behind Dam No. 2. One is a spillway which
bypasses the water system headworks to dump excess water from the reservoir
into the downstream channel of the Bull Run River. The other two possible
exits are the intake towers which feed the water supply headworks. The
north tower feeds water through a 15-foot diameter tunnel to the old river
channel stilling basin which has supplied the headworks intake since before
Dams Nos, 1 and 2 were built. The south tower conducts water through a
7-foot tunnel to a cjunction where it can be routed directly into the
municipal water supp]j conduits or indirectly into the conduits via the old
stilling basin. When constructed, the north tower and tunnel were sized large
to allow for future use-of the site as a hydroelectric turbine intake and
penstock. .

A1l the water entering the stilling basin does not have to enter the
water system intakes. It can also be spilled over the small diversion dam
that forms the stilling basin and into the downstream river channel. Having
several ways to route water into the municipal conduits allows water system '
operators to choose the one that minimizes water quality degradation for
the prevailing weather and flow conditions.

Ny hydro power is presently generated in direct association with the
two dams. However, the Water Bureau does sell some of its excess water
(when available) to Portland General Electric (PGE) for generation at its
Roslyn Lake plant. The city conduits pass near the Lake about five miles
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down the Bull Run River channel from Dam No. 2. The water PGE purchases is
added to Roslyn Lake, the headwater for PGE's turbine generators at the

. river's edge some 300 feet below the lake level. The conduit runs from the

Water Bureau's intakes only drops 100 feet in the five miles to Roslyn Lake,
so there is little net head wasted by dumping water into Roslyn Lake as
opposed to directly connecting to the PGE penstock there.

The Use of and Access to the lYatershed

There have been a series of bitter conflicts over the use of the Bull
Run watershed in recent years. This is partly due to the fact that only part
of the land in the area is actually owned by the City of Portland. Since
Congress passed the Bull Run Trespass Act of 1904, the U.S. Forest Service
has had responsibility to keep péop]e out of the federally owned part of
the watershed and to keep forest fires under control. This generally worked
well, until 1958 when private lumber comapnies ottered to satequard the ,
watershed by means of what was called "protective logging." Although this
method does not conform to any known hydrological pfincip]es, it was adopnted
and continued until 1976 when the U.S. District Court ruled that it was both
i1legal and an ineffective protective mechanism-- renewal of timber contracts
was forbidden and access to the watershed was tightened, restricting access
to individuals actually involved in supplying water to Portland.

By this time however, this logging activity had become a significant
part of the local ecbnomy. The City of Portland, which did not stand to
benefit significantly agreed to ask Congress to change the law. What went on
illegally for almost two decades may continue legally, henceforth.

The Congressional action sought by the City of Portland was initiated
in 1976 in the U.S. House of Representatives Committee on Interior and
Insular Affairs. Many of the major issues that needed to be resolved were
never seriously in dispute so PL 95-200, passed in November, 1977, articulated
thé agreement.

Primary purpose: It was established that the principle management objective
of the watershed would be the supplying of pure, clear potable water for the

Portland Metropolitan Area. The principle resource management objective
established the preservation of the watershed, preventing part of the Bull
Run Forest Reserve from becoming a typical multiple use forest.
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- Nondeterioration of water. It was established no activity would be allowed
in the area that could adversely affect the quality of the water in the
Reserve and lead to the need for a water filtration plant for Portland.

- Boundaries. A1l parties aoreed to return to regular nationa] forest uses
about 45,000 acres within the off1c1a1 Bull Run Forest Reserve, but not 1in
the drainage area from which the dr1nk1nq water comes-- this was. designated
the Bull Run Watershed Management Unit. The former lands, including popular
hiking trails ahd~campgr00nds, a geothermal eXp1oratjon area and about a
fourth of the reserves' timber, is open for the summer under temporarv

waiver. The watershed was defined to be the actual area draininag into the
“reservoirs plus a safety/buffer zone of about 95,000 acres.

- Logging. Some 1eve]‘of commercial logging will be permitted to continue
in the watershed. Before the federal court stopped new timber sales, the
City and the Forest Sekvjce had agreed to Tet 21 million board-feet of timber
be cut each year within the watershed, about half as much is now being cut.
(Under the court ruling, loggers are now cutting trees bought under earlier
contracts, which will run-through 1978-79.)

- Hydroelectric Power. The City will be pefmitted access to the site to
install and operate'hydroelectric generators at the reservoirs. Until
recently hydroelectric development of the Bull Run River has been neglected,
even though the original dams were constructed with such a use in mind. The
Hydroe]ectric potential was not tapped in the past because the economics of
such re]étive]y small sites appeared unfavorable.

- Arbitration Board. 1In the event of a dispute between the city and the
Forest Service with respect to the watershed, P.L. 95-200 set up an arbi-
tration procedure by which a 3-person team of experts would be called upon
for judgment.

A study had been produced in 1957 by engineering consultants Stevens
and Thompson.which concluded that hydroelectric power development would then
be uneconomical. In the years since then, feasibility studies were periodi-
cally updated. However, 1n the period after the federal court decision barring
all activities in the watershed not related to water supp1v and before the
signing of P.L. 95-200, those studying the hydropower potential of the site
were unable to approaeh the dams. As a result, the entire FERC license appli-
cation was prepared from plans or from photographs and inspections of the
site obtained from a helicopter, hovering above the ground.
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2.1

2.0 SMALL-SCALE HYDROELECTRIC POMER
AT THE BULL RUN WATERSHED

Interest in converting from the water passing throuah the Bull Run
watershed to electricity is not recent. Hydroelectric generation has
been contemplated for each of the dams since their construction--

‘Dam No. 1 was built in the 1920s; Dam No. 2 was built in the late 1950s

and completed in 1962. The City of Portland has contracted for a number Of
feasibility studies over the years, but it wasn't until the dimensions

of the signs of looming electricity shortages before the region beaan

to emerge that the economics of the site began to tip in favor of
development. '

The Commissioner's Initiative 1

The 1975 feasibility study by the engineering consuitant Van Gulick
of Oswego, Oregon was the first in this long string of economic analyses
which stated that the project could be viable. At about that time,

‘Portland Commissioner Francis J. Ivancie, who is responsible for public

utilities, approached the well-established engineering and technical
services firm CHZM—H111 with a number‘of questions about hydroelectric
facility construction, licensing and financina. Ivancie apparently

became convinced that Portland ouaht to generate hydroelectricity at

the Bull Run watershed, because with the Van Gulick study in hand he souaght
and obtained approval from the Portland City Council in the soring of 1976

-to begin the Bull Run Hydroelectric Project.

Working through the Bureau of Water Works, a citv-owned utility,
Port]and'developed requests for prooosals (rfp) for the award of contracts
to be funded by City general revenues. Rfps were circulated for both
engineering support and financial advisory services to the project. The
City Council convened a "blue ribbon" advisory and selection panel for
the evaluation of the proposals it received. A contract for about
3 million in engineering fees was awarded to CHZM-H111 on the basis of a
proposal managed by William Waters and Robert Gillette. Smith, Barney,

cTroatenp he
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Harris, Upham & Co., Inc. was awarded a $60,000 contract to serve as
financial advisor; Frank Schmidt of that firm's San Francisco office has
been working with the City on the Bull Run hvdroelectric development.

An Unanticipated Sna_c2

~ The City's contracts were signed with the engineering and financial
advisors in November of 1976. At about that time James Doane, currently
hydroelectric project manager for the Water Bureau, was first assigned to
the project on a part-time basis. Also at about that time a Portland-area
resident, Joseph Miller, filed suit in U.S. District Court charging that
by permitting commercial logging in the area the U.S. Forest Service was
violating federal legislation and President Harrison's proclamation
restricting access to the Bull Run watershed for the protection of Portland's
water supply.. The suit created a large public uproar, since the purity
of Portland's drinking water had become an object of intense local pride
over the years-- even suagestions of fluoridation had been turned down
by the voters. In the spring of 1977 Miller won the case and the Court
prohibited all access to the watershed for hydropower deve]opmént, commercial
Togging and any other activities which were not directly related to water
supply management.

Undaunted, the Bureau of Water Works requested, and was gkanted,
permission by the Court to inspect the site for hydroelectric development
from the air, while the City of Portland approached the U.S. Congress in
search of new legislation concerning the watershed. Using previously
drawn plans of the sites in addition to photographs and site inspections
from a-helicopter which never touched the ground inside the watershed,
CHZM-Hill and the Water Bureau prepared and submitted the FERC license
application in October of 1977. Simultaneously, the application was sub-
mitted to the State of Oregon for the necessary licenses and permits.

In November of 1977, the Congress passed PL 95-200 which resolved
the tangle over access to Federal lands in the watershed. Water supply was
established as the principal management objective of the watershed and no
activity is to be allowed that could adversely affect the water's qualitv.
The size of the Bull Run watershed Management Unit within the Mt. Hood
National Forest was established for this purpose, returning 45,000 acres
to regular national forest uses. Some level of commercial logaing will be
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permitted in the waterhsed, along with hydroelectric development, as long
as water quality is not disturbed. Finally, an arbitration board procedure
was established in the event of future disputes between the City and
the Forest Service. ' |

Also {n November of 1977, the Cityv put an issue to the voters on
Election Day which would permit it to enter into-Tong-term power sales
contracts-- forty.years instead of the previous five-year limit. The issue
was passed by the voters and aroused no organized opposition.

Progress to Date

Oregon has a "central c]éaringhouse“ for the processing of permits.
After filing with the State in October of 1977, permits "came around
quickly," according to Jim Doane of the Bureau of Water Yorks. The project
was cleared by the State avencies at interest, with the exception of
the Oregon Department of Fish and Wildlife, by June of 1978. The Oregon
Energy Facility Siting Council declared the project too small to fall under
their authority.

There were two intervenors in the FERC licensing process: the N.Y.
Environmental Defense Center opberating from the law school at Reed
College, and the Oregon Department of Fish and Hildlife. Both of the
interventions were settled without legal battles. The N.W. Environmental
Defense Center Was concerned about the water quality impact of the Bull
Run hydro development. Their objection was withdrawn after the Water
Bureau agreed to incorporate special language in the FERC Ticense concerning
the preservatﬁon of water quality. The Oregon Depértment of Fish and
Wildlife insisted that before it would give its assent to the project the
Water Bureau had to make restitution for the salmon run which was destroyed

when Dam No. 1 was originally constructed without fish ladders in the 1920s.

Although the Water Bureau felt the State was making an unreasonable demand,
they agreed to place a half million dollars of the revenue to be generated
by the electricity sales, together with annual payments of $30,000 over

the entire life of the project, toward the State's salmon enhancement
program. The Bureau beleived that the payments were preferable to the
delays, the costs, and the bad publicity they would have had to endure if
the case was litigated. .
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The Water Bureau was not going to pay the reparations without a contest,
however. They expect to be assessed $11,000 to $12,000 per year by the
State as a licensing fee to appropriate surface waters for hydroelectric

generation. They have argued that because the City has been granted the
use of the Bull Run waters on Federal lands-- a right originating in
Federal 1egfslation,'a Presidential proclamation and a U.S. Forest
Service special u5e~permit--'and as suéh they should be exempt from

State water rights regu]étions, and therefore from the fees‘State requla-
tions impose. Ultimately this matter will be'decided by the courts,
should no agreement emerge. . . o

In October~1978,,the'Water Bureau received bids for the construction

‘of the turbines and generators according to the épecifications developed "
by CHZM-Hillf In January of 1979, a $4.5 mi11ion‘contract was awarded to
Fuji Electric of Kawasaki, Japan, for the construction of a 24 mw Francis
unit for Dam No. 1 and a 12 mw Kaplan unit for Dam No. 2.

With assistance from the State's congressional delegation, the
FERC license was'granted'on March 28, 1979-- after an unusually short
period of 15 months. This Ted the way to the finalizing of the power
sales agreement the City had been negotiating with the Portland General
Electric Co. in April, the City's selling of the tax-free industrial develop-
ment bonds in May, and the beginning of actual construction shortly
thereafter. ’
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3.0 THWE CURRENT ARRAHGEMEMTS FOR HYDRGPOMER FRO! BULL RU:

1. Federal Power Dries Up

Tne Pacific Northwest enjoys some of the least expensive electrical
energy in the United States. The value of electricity has been heavily
influenced by the Columbia River system and by the role of the Federal
government's Bonneville Power Administration (BPA) as a major marketing

-~

agent for Fedesral power in the region. In 1977 BPA marketed over 69 million
kwh of eleziricity frbm Federal coal, nuclear, and hydroelectric plants in

the Northwest at fairly low prices. For example, BPA's "preference customer"”
rate for e]ectricity sold to public utilities is about 7 mills/kwh. Power from
the Bureau of Reclamation's Grand Coulee Dam is produced at the astonishingly
low price of 1/2 mi1i/kwh, while the cost of new sources of thermal power (coal
or nuclear) is presently between 30 - 50 mills/kwh,

Hydroelectric resource developments have provided a major share of the
region's electrical energy needs to date. In addition to the several dams
constructed by the Bureau of Reclamation, these resources have been privately-
and publicly-owned utilities and have functioned well enough to have enjoyed
an enormous amount of public approval. But the future is too problematic,
since it seems that all of the large-scale hydroelectric resources in the
region have been developed. Consequently, future hydroelectric generating
capacity will have to be installed at smaller sites. In the meanwhile, the
region's utilities are largely looking to conservation, coal and nuclear
thermal power plants in an attempt to provide for futuré growth in electrical
demand.

Publicly-owned power has a strong tradition in the Pacific Northwest.

Both Seattle City Light and Tacoma City Light were formed inthe early years

of the century. For many years, BPA has been meeting the full requirements

of all the region's public utilities above the resources thev own themselves
and selling some power to privately-owned utilities as well. But times are
changing. BPA cannot purchase or create more power plants, it can only
reallocate the resources it has been authorized to market from Federal
projects. It also has agreements with various utilities to carry, or "wheel,"
power over its transmission lines. Because of dramatic increases in the demand
for electricity, BPA has informed public utilities that its resources will not
be sufficient to meet their growing needs after 1983. It has also notified
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several energy-intensive industries, primarily those producing aluminum,
chemical, nickel, etc., that it will not be able to renew their current
power contracts which begin to expire in the mid-1980s.

This bad news from BPA, a]though inevitable, has caused some concern among
utilities in the Pacific Northwest. Many of them have their own hydroelectric
and thermal electric resources, so the power producing business is not at all
new to them. - Nevertheless, the utilities and their customers have long been
accustomed to receiving a sybstantia] amount of low-cost Federal power. That -
era appears to bé over. As the Federal power becomes increasingly dear, there
is talk in Congress encouraged by private utilities and industry, about
redistributing the balance once more among the competing potential customers.
This is particularly threatening to the public utilities who have long had
the priority access to BPA power. |

3.2 The Situation of the Power Purchaser

Presented with the need to begin developing more of their own electric -
resources, with most of the best hydroelectric sites already developed and
the rest politically or environmentally untouchable, the region's utilities
have begun to look toward conservation and thermal power plants-- principally
nuclear and coal fueled-- to provide future sources of é]ectricity.

Portland General Electric (PGE) was incorporated in Oregon in 1930.

The utility and its predecessors have been serving a 1arge area in northwest
Oregon since 1889 when the world's first "long distance" transmission of
alternating current was accomplished-- a distance of fourteen miles from the
"Dynamo House" at Willamette Falls in Oregon City to Port1and.]

The utility 1s engayed in the generation, purchase, transmission,
distribution, and sale of electricity in Oregon and it has a State-approved
service allocation of 4250 square miles. Currently the utility is serving
3350 square miles which includes 54 incorporated municipalities-- the largest
being Portland and Salem. The estimated population of the service area was one
million at the end of 1978. The utility was serving about forty percent of
the state's electric customers at the end of 1978.

PGE had energy sales for the twelve months ending December 31, 1978, of
13,305,142 megawatt-hours. The breakdown for the source of operating revenue '
was:
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Residential Service 48%

Commercial/Small Industrial 25%
Large Industrial 17%
Other 10%

The average use per residential customer during 1978 was 13,459 kilowatt-
hours-- about 1.6 times the 1977 national average for investor-owned
utilities. The average revenue per kilowatt-hour sold to residential
customers was 2.68¢; the national average for 1977 was 4.06¢. Population
growth has resulted in increased kilowatt-hour sales to residential customers
each year during each of the past five years.3

The maximum hourly demand of 2.954 mw was experienced by the utility
during the cold weather early in January, 1979-- the coldest January since
1949. On January 8 when this record system peak load occurred between
6 and 7 p.m., the utility also experienced.a record total daily load of
60,723,000 kﬂowatt-hours.4

A declining percentage of PGE's electrical energy-- as evidenced by
the following tabulation-- comes from hydroelectric facilities. Thermal
generation and exhange agreements provide the ba]ance.5

1974 96%
1975 947%
1976 87%
1977 53%*
1978 70%**

Notes:

* During 1977 the Pacific Northwest experienced a
severe drought. It began in the fall of 1976 and lasted
through the fall of 1977. 1Its severity can be judged
from the following: the volume of natural flow during an
average year at The Dalles Dam on the Columbia River is
106 million acre-feet. In 1977 the flow was 54 million
acre-feet. The previous recorded low flow was 62 million
acre-feet in 1944.6

** The Trojan Nuclear Plant was shut down from March 17, 1978
to January 2, 1979. It was originally shut down for
scheduled annual refueling and maintenance-- anticipated
to take eight weeks. During this period PGE was notified
by the plant designer that the plant control building did
not meet original design specifications for resistance to
earthquakes. After hearings, the Nuclear Regulatory
Commission issued a license amendment that permitted full
power operation while the plant was modified.
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With the Trojan plant operating, PGE obtains its annual energy
requirements from the sources discussed below. In addition to these sources,
all future additions to PGE's owned capacity are coal and nuclear powered.

Hydroelectric 1/2
Nuclear 1/3
Purchase & PGE Fossil Fuel 1/6

(Including. secondary
hydroelectric and/or thermal)

Trojan Nuclear Plant-- With 1130 mw of capacity, Trojan répresehts a .

large source of PGE's owned resources. Located 42 miles northwest of Portland,
it is jointly owned by PGE (67.5%), Eugene Water & Electric Board (30%), and

" Pacific Power and Light (2.5%). The plant has a forty-year license from the
NRC to operate at full power; all other presently required permits and certi-
ficates have been granted by other State and federal agencies.8 During 1977
the plant was on-1ine 75% of the time, generating electricity at 69% capacity
for net total generat1on of 6.5 billion kilowatt hours.

Company Hydroelectric-- PGE owns eight hydroelectric plants w1th a net
peaking capacity of 661 megawatts. Al1l of the plants are licensed by FERC.
Licenses for two of the plants have expired and they are being operated under
annual licenses with the same terms and conditions as the original licenses;
licenses for other plants expire between 2001 and 2006.]O

Combustion Turbines-- PGE Has six jet engine type combustion turbine-
generator units having a capability of 385 megawatts; four of the units are
located in the Portland area and two are near Salem. The utility also has
an industrial-type combustion turbine-generator unit at Beaver on the Columbia
River about 60 miles northwest of Portland. In 1977 PGE completed installa-

tion of a 150 megawatt steam-cycle addition to give the combined-cycle plant
1 '

a total capability of 600 megawatts. A1l of the turbines and generators
are leased with the utility owning the balance of the installation; all
operate on petroleum distillates but the jet engine-types can operate on
natural gas if it is available. The turbines are used primarily to meet
peaking or emergency requirements, but because of env1ronmenta1 requlations
their operation is limited or prevented. 12 :
Public Utility District (PUD) Hydroelectric-- PGE has long-term contracts

with PUD's in Washington state which own hydroelectric plants on the Columbia
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River. The utility receives portions of the plants' output in return for

payments (including the debt service) of the same proportion of the annual
1

cost:

Dam Capacity, MW PGE Share of Output
(NamepTate) Percentage M

Rocky Reach 1183 12.0% 142
Priest Rapids 788 19.7%* 156
Wanapum 831 24.5%* 204
Wells 774 31.5%** 244
' TOTAL 746

*May be re¢duced by August 1983
**May be reduced by 1988

The utility's obligation to pay continues whether or not the prujects are
operable. PGE has agreements with BPA for the transmission of power to
PGE's system for the duration of the power purchase agreements with the PUD's.
Bonneville Power Administration (BPA)-- BPA markets the power generated
at federal facilities in the Pacific Northwest and provides most (about eighty
percent) of the region's transmission capacity. Through agreements with BPA
and other utilities, PGE receives about 20 MW of firm power; in 1980-- and
until 1990-- the amount available to the utility under the terms of these
agreements will increase to eighty megawatts of firm power. BPA and PGE are
also parties to an agreement by which PGE receives ten percent of the output
from the 800 MW Hanford (Washington) Nuclear Plant.
PGE has agreements with BPA to receive peaking capacity. These contracts

14

which expire in 1993 provide for amounts increasing to 550 megawatts in 1980.
In the past PGE has also been able to borrow or purchase suvplus BPA hydro-
electric power, and expects to be able to continue to do so to the extent
possible. But existing laws promising priority sales to public utilities
make it very unlikely that BPA and PGE will be able to enter into long term
agreements for this powelr'.]5

Canadian Treaty Benefits-- PGE benefits both directly and indirect]y

from provisions in the Columbia River treaty concluded between the United
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3.3

States and Canada in 1964. Release of water at Canadian storage dams providé
power at Columbia River PUD dams from which PGE receives a proportion of the
output. 4

The utility also receives a portion of the "Canadian entitlement" under
a series of purchase and exhange agreements. This power will decrease over
the next quarter century from an expected 246 MW of peak (100 MW average)
in 1979-80 to 29 MW peak power (16 MW average) ‘in 2002-2003.1°

Coordination and Pooling-- PGE is a member of regional cpordinating

councils and power pools formed to promote reliable operation of inter-
connected systems for the delivery of shared energy and reserves. The utility
also participates in the Pacific Northwest-Pacific Southwest extra high

voltage intertie.]7

Reallocation of Federal Power

Two different strategies which cdu]d change PGE's share of regional
federal power have been developed. One-- the "Pacific Northwest Power Bill"--
is regional in scope; the other-- DRPA-- is an approach enacted by the Oregon
legislature. , ‘

"Pacific Northwest Power Bil1" is legislation which has been under

" consideration in the Congress. It is an attempt to reduce the disparity

between the electric rates of investor-owned and publicly-owned utilities.
Under the Tegislation BPA would make avaiiable to PGE and other regional
investor-owned utilities at amount at BPA rates equal to the residential and -
small farm loads of the utility. In return, the utilities would make available
to BPA an equal amount of energy at the utilities' average cost.

The legislation would also allow BPA to acquire tHe entire output of
thermal generating plants; this‘feafure would assure utilities that the con-
struction and operating costs for new thermal plants (whether they become
operable or not). Utilities generally believe that the BPA "backing" provided
by the act would improve their own credit.ratings and the marketability of
securities issued to finance plant construction.]8’19’20’21’22 '

DRPA stands for the Oregon.Domestic and Rural Power Authority created
by a 1977 Oregon law designed to obtain more low-cost federal hydroelectric
power for the State. The Power Authority is intended to qualify as a BPA
preference customer which would, in turn, resell power to residentia]land

rural customers in the State.

L]
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Investor-owned utilities can be ordered by the Authority to supply
power at "fair and reasonable rates" to the Authority which would then "own"
the power. Its delivery to the customers, and the ownership and maintenance
of the distribution system, would be the responsibility of the utilities
operating under contract with the Authority. Customers not supplied with
power purchased by the Authority wbu]d be supplied from the resources of
the utilities. ' | |

Two conditions were'required before the Power Authority can exercise
its functions and powers. The first-- the failure of the 95th Congress to
pass a regional power bill-- has been satisfied. The second-- a determination
by the Oregon Public Utility Commission that the functions and powers would
result in substantial benefits to Oregon residents-- has not as yet.

The act expirés July 1,‘1981.23

The Power Purchase Aqreemenpﬁi

The city of Portland does not operate a municipal electric distribution
system. It is served by Portland General Electric Company and Pacific
Power and Light Company-- both investor-owned utilities. The city and
Portland General Electric have entered into an agreement for the sale and
purchase of eneray and power from the Portland Hydroelectric Project
(commonly referred to as Bull Run).

The energy produced by the City of Portland's Hydroelectric Project at
Bull Run will represent less than one percent of the PGE energy sales. PGE's
annual energy requirements are provided (with current nuclear facilities

- operating) one-half from hydroelectric facilities, one-third from nuclear,

and one-sixth from purchase and fossil fuel generating plants.

The average cost ot power trom the Bull Run Project has been est1mated
by the city's consulting engineers at approximately 39 mills per KWH over the
first five years of operation (1983-1987). '

On April 12, 1979, Portland General Electric contracted with the City
of Portland for the sale and purchase of electric power aenerated by the
hydroelectric power generating facilities to be located on the Bull Run
River in Multnomah and Clackamass Counties, Oregon. The agreement will run
until August 30, 2017, or until the bonds are paid, whichever is later.

A1l power and energy generated, if any, will be delivered to PGE by the
city. PGE will pay Annual Power Costs including debt service on the revenue
bonds regardless of the amount of power or energy delivered, if any.
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to the applicant for response. The project manager combines reports frqm

FERC offices to create the Power Memorandum which is the Commission’s déEision—
making document. The Power Memorandum is circulated among FERC offices for
.comment, then is sent to the Office of General-Counsel for preparation of

a Commission Order denying or grantihg the license. The Order, the Ppwer
Memorandum, and the. EIS, if required, are forwarded to the Commissioners for '
a decision. The decision of the Cbmmission'may be appealed tb the U.S.

Circuit Court of Appeals. '

4.6 "Minpr" Project

FERC has developed a "short form" application to expedite "minor" hydrof

“electric project applications. The abbreviated application form requires a
deVe]oper to submit basic information on the size, location, use and ownership
of the project, as well as evidence of compliance with State water laws and
other State 1§WS, a brief description of environmental impacts and comments
from other Federal agencies consulted prior to reviewing. No environmental
impact statement is required for minor projects. Upon filing with the FERC
a notice of app]icatipn is published in the Federal Register and'in"hews-
papers which circulate in the area of develbpment. The decision-making time

" for minor projects uSual]y.takes FERC about two years but this time span is
expected to be reduced in the future.. The license, if granted, cannot exceed

- fifty years. Parties or organizations wiﬁhing to object or intervene in the
granting of the license are given the obportunity as part of the process. The
decision of the Commission can be appealed to the U.S. Circuit Court of Appeals.

In licensing minor projects the Commission may, at its own discretion,

waive many of the conditions usually associated with hydroelectric licenses,
such as payment of annual dam charges.. FERC usually charges licensees five
cents per kilowatt of installed capacity, up to a capacity of two thousand
kilowatts, as an annual licensé fee. Dams of greater than two thousand )
kilowatts, are changed on the basis of their capacity.

4.7 "Federal Agencies

FERC is not the only Federal agency which has jurisdiction over the
development of hydroelectric power plants. -- Other Federal agencies also
participated in - -~ decision-making process. Depending on the type, size,
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and predicted impacts, the U.S. Army Corps of Engineers, the Environmental
Protection Agency (EPA), and divisions of the Department of Interior and
Department of Cohmerce, can be asked to comment on proposed hydroelectric
projects in their specific areas of expertise.

The U.S. Army Corps of Engineers revises all FERC license applications
because of its authority to license dams in "navigable waterways" and to
remove unlicensed obstacles to navigation, such as dams. . The Federal Power

Act also stipulates that hydroelectric facilities affecting navigable waters
may not be licensed by FERC without first obtaining approval from the Corps.
The Corps also issues permits for the discharge of dredge and fill

material under Section 404 of the Clean Water Act. The Corps' authority is
expanded in the Clean Water Act to include not only naVIgable waterways but
also any waters of the United States. _

The protections and enhancement of the quality of U.S. waters is the
primary responsibility of the Environmenta]vProtectibn Agency under the Clean
Water Act. However, EPA has no authority over the construction on operation
of dams. Section 401 of the Clean Water Act requires any deve]oper who
applies for a Federal 1icense for an activity which might result in a dis-
'charge into navigable waters to provide the Ticensing agency.with certification
from the State that the activity will comply with the limitations andvstandards
it has established. Only in States not exercisiné certification authority
pursuant to the Act will the EPA have a role in dam licensing. The “"water
quality certification"” must be obtained prior to the filing of a license
application with FERC.

EPA may become a major actor in the small hydropower licensing process
under Section 402 of the Clean Water Act which estahlished the Natjonal
Pollution.Discharge Elimination System (NPDES). This requires a permit for the
discharge of any type of pollutant into navigable waterways. Although .EPA
previously was of the opinion that dams are not s-ibject to NPDES regulation,
récent court action has raised the possibility that small hydro developments"
at existing sites will become subject to NPDES regulation since it has been -
a]]eged that dams add trace metals and oxygen-deficient water to downstream
waters. A]though devleopers have denied that dams add pollutants to water,
contending that any trace minerals are absorbed from the bottom land of
reservoirs, should small scale hydroelectric projects become. subject to EPA's
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NPDES regulations, a significant new obstacle to their development will be
raised. '

The protection and preservation of fish, wildlife and endangered species
in and around waterways is a major concern that needs to be addressed in the
consideration of small hydroelectric deve]opment. The lead agencies with
authority in this area are FERC, the Department of Interior's office, the Fish
and Wildlife Serve and the Department of Commerce's National Marine Fisheries
Service. The Departments are required by the Fish and Wildlife Coordination
Act. to manage the fish resources in given areas. Comments'from,these two
agencies are evaluated by FERC and are incorporated into the final licensing
requirements. ‘ -

“The protection of endangered species is handled by the Departments of
Interior and Commerce under the Endangered Species Act. Any species in
danger of extinction can be added to the Endangered Species List and regu-
lations may be issued to protect it. The regulations may include the
designation of a range or critical habitat in which commercial activity may
not take place without permission of the Secretary.

Before FERC can Ticense a project which will impound more than forty
acres of water, or which may,haVe some effect on historic ortercheo]ogical
materials, the project must be considered_by the Department of Interior for
~the preservatidn of historic places, archeological sites_and natural areas.

A regulatory 1engthy process:haS-been established by which FERC must evaluate
the effect of a hydroelectric site and negotiate agreements on methods to avoid
or mitigate any historic site. ‘ | '

The National Wilderness Preservation System’permité'the designation for‘
the purpose of protecting Federal wilderness areas. Commercial act1v1ty is
generally prohibited in these areas. However, if the President finds that
a dam and its associated _power output is in the public interest then they may
be allowed to proceed with construction although sper1f1c cond1t1ons can be
attached to any permit. .

- Under the Wild and Scen1c Rivers Act, the des1gnat10n of a rjver as
wild, scenic, or recreational, by the Department of Interior would proh1b1t
the issuance of FERC license for any project on the river.

. The National Wildlife Refuge System, administered by the Department of
Interigr's Fish and Wildlife Service is set up to protect -and conserve fish
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and wildlife. The Department may permit activities in wildlife refuges which
does not conflict with the purpose for which it was originally established.
Regulations provide for permits for the construction of transmission lines
and generating units in or through wildlife refuges. ‘
Other Department of Interior agencies have advisory ro]es in FERC
perm1tt1ng process, including:
- The Bureau of Indian Affairs and Indian Lands
- The National Park Service
_ - The Bureau of Land Managenment
- The National Forest Service .
- The Burcau of Reclamation. -- the Bureau constructs land
reclamation and irrigation facilities. By permit, its
fac111t1es may be used by private developers for hydro-
eleclr IL yeneralions. .
At present, any or all of these agencies may be called upon to review and
commment on a proposed hydroelectric project in an effort to minimize or
mitigate any adverse impacts fhat could be overiooked by the DEIS. When the
comments or advice have been received by FERC they may'be“incorporated in the
final license. However, from the dutline of bossib]e'revjewing agencies and
the maze of potential obstacles which may complicate the licensing process,
it is not difficult to understand small hydropower developers' complaints
that Federal regulations are a costly and expensive part of their business.
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5.1

5.0 OREGON STATE LICENSES AND PERMITS

It has been suggested that one of the major barriers to the increased

‘development of small-scale hydroelectric power at existing sites is the
-comp11cated and time-consuming state licensing process. Thﬁs section

outlines the licenses and permits which must be obtained by all orospect1ve
small-scale hydroelectric facility developers in Oregon and discusses the -
specific case of Portland's dams at the Bull Run watershed. It should be
noted that according to the Bureau of Water Works, the State licensing
process has been relatively swift, inexpensive and uncomplicated comparéd
to Federal requirements. Consequently the obstacle to small hydro
created by State regulations may be less troublesome than previodsly
be]iéved. , '

| One of the significant developments that can be useful to Oregon's
poten tial hydroelectrié developers has been the formation of a central
clearinghouse for state permits. The State Clearinghouse for State’
Licensing procedures is located.in the Department'of Intergovernmental
Relations. Its purpose is to facilitate the regulatory nrocess for
potential developers by listing and organizing the permits, licenses,
and aporova]s that are required by the State before construct1on can

" commence.

This Department has proved itée]f extremely he1pfu1 because it can
organize the work in front of developers, reducing regulatory delays and
therefore reduce the expenses incurred by delays. The developers of the
Portland Hydroelectric Project were assisted by the Clearinghouse for
this purpoée and benefited from the type of information that’they obtained..
James Doane, the Hydroelectric porject manager, told the study team
that Portland submitted its FERC license application to the Clearinghouse
which in turn was able to obtain most of the necessary State permits
without any further action on the City's part.

The Department of Water Resources

In the State of Oregon, the Department of Water Resources (DWR) is-
a central authority with the power to grant all of the permits and licenses
having to do with hydrolectric development-- after consultation with
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5.2

appropriate State agencies-- as bfovided by Section“543 of the Oregon
Revised Statutes (ORS). Under the codes, the Director of the Department

of Water Resources has the authority to issue licenses to anv citizen or
organization to appropriate, initiate, perfect, acauire and hcld the

right to use water within the State of Oregon-- including waters over
which the State of Oregon has concurrent jurisdiction-- and to construct,
operate and maintain dams, reservoirs, power houses, conduits, transmission
lines, and all other works and structures necessary or convenient for the
use of such waters in the generation and utilization of electricity. At
any .time DWR may examine all accdunts, books of account and documents,

and data of whatever nature pertaihing'to the business of é'hydroelectric [\

" license. The Director can require the licensee to submit reports and

statements under oath to obtain information concerning assets, liabilities,
capitdization, gross receipts, interest, and dividend reauirements, interest
due and paid, amortization and other reserves, net investment, cost of

any project constructed, maintained or operated, in whole or in part, cost
of maintenance; operation, renewals, replacement, cost of production,
transmission, distribution and sale of electricity, etc.

Permit to Appropriate Water

‘Appropriation of water for power purposes.is governed by ORS 543.110. "

, After February 26, 1931, the right to appropriate or to use the waters
“of Oregon for the ‘generation of electricity requires the approval of

the Director of Water Resources.

ORS 543.210 outlines the requirements for aApreliminaryepermit to appro-
priate water:” A preliminary permit may be issued by DWR to any person
possessing the qualifications uf a Ticensee. The application for a pre-
liminary permit shall set forth the name and address of the applicant,
the approximate site of any proposed'dam'or diversion, the amount of water

to be used in cubic feet per second, the theoretical horse powef, and‘

such data as the directormay by regulation, prescribe.

| The purpose of the preliminary permit is to enable the aoplicant to
make'necessary examination and surveys, and prepare maps, plans, specifi-
cations, and cost estimates, of the proposed project, and to make other
preparations necessary to carry forward the work if a Titense.is issued.
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In essence the acquisition of a preliminary permit will reserve the water
Eights for the party submitting the preliminary permit, protecting him
until the final license to appropriate water is completed.

Preliminary permits are broken down into two categories depending
on the size of the proposed project. A minor project is one whi ch does not
exceed 100 theorética] horsepower; all other breliminary permit apnlica-
tions are considered major prdjects Each ma]or pre11m1nary permit appli-
cat1on must include the following information: ,

A copy of .the articles of incorporation or other organizétion

papers certified by the secretary of the applicant corporation;

. A description of the ]ocafion of the project, giving the county
or coutnies within which it is located and the stream or streams
from which water is to be appropriated;

The quantity of water to be aporopriated, and if water is to be
used from two or more streams, the quantity to be taken from
each stream shall be stated;

If a reservoir is to be used is conhection with the.project, the
application -shall state the quantity of water to be stored;

The head to be utilized and the number of theoretical.
horsepower to be developed;

The approx1mafe location of the point or points of d1vers1on and
if . more than one point of diversion is to be used the
quantlty of water to be taken at each point;

The approximate length of the proposed canal, pipeline or other
conduit, the approximate location of the proposed power plant
and the point where water will be returned to some natural stream;

The approximate height of diversidn of storace dams and the
material from which they will be constructed; and

The lenath of time for which a preliminary permit is desired, (the .
law limits the time for which such a permit may be issued to a
period not exceed1na two years) with an éxtension up to one vear

if needed.

sA’Once a preliminary permit is aranted by DWR, the develoners of

. a proposed project must start proceedings to license the hydroelectric

' project. In some'cases, if the needed information is‘alﬁeady obtained '
or if the water rights do not need to be protectedAfrom.outside developers,
a preliminary permit may not be required at all. However, in all cases

an application fo license a major project (those projects with greater

than 100 theoretical horsepower) must be made to DWR. The application
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will contain all of the exhibits below" (the requirements for a license
to appropriate water in Oregon bears remarkable similarity to the type of
federal license required by FERC for major hydroe1ectric projects.)

Exhibit A A copy of articles of incorooration of other
organizational papers certified by the secretary of the
applicant corporation.

~Exhibit B~ A copy of all m1nutes resolutions of the stock-
hoTders or other representatives of the applicant properly
‘attested.

Exhibit C  An accurate description of the 1dcat1on of all dams,
reservoirs, canals, pipelines, forebays, oenstocks and other
project works. :

Exhibit D Evidence that the applicant has complied with the
preliminary requirements of the lTaws of the State of Oreaon with
respect to the right to engage in the business of develooina,
transmitting and distributing power.

Cxhibit E  Statement of the nature and extent of the proposed
-appropriation of water.

Exhibit F A statement,giving full details as to the applicant's
plans for acquiring title to or the right to occupy and use lands
other than those owned by the applicant or by the United States

essential for carrying out the project covered by the application.

Exhibit G A statement showing financial ability of the app]icant
to carry out the project applied for.

Exhibit H A statement of the prooosed operation of the nroject
works during times of low, normal, and flood flows of the stream.

Exhibit I An estimate of the dependable power capacity and average
annual energy output to be generated by each oroject accompanied
by the complete data upo. which such estimate is based.

Exhibit J A general map coverinag the entire project showing
principal structures, transmission lines, and any ot!er pertinent
features.

Exhibit K A detail map covering the entire project.

Exhibit L  General design drawings showing plans, elevations,
and sections, of all principal structures.

Exhibit M  General description and general specifications of .

mechanical, electrical, and transmission equipment in sufficient
detail to allow the director full understanding of the project.
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: DEPT. OF WATER RESOURCES PROCEDURES
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Dod

5.4

Exhibit N Estimate the cost of develoning each project,
segregated by principal features, showina guantities, unit costs,
etc., in sufficient detail for understanding.

Exhibit 0 A detailed statement of the time desired for

completing preliminary construction and for beginning and

completing construction of the project works.

After receipt of an application for a license, DWR gives notice to all
interested parties by publicizing the abnlication as nrescribed bv
ORS 543.220. If hearinas are needed, the time and place of the hearinas
are fixed by DWR together with the interested parties.

No application for the appropriation or use of water for the develop-
ment of 1000 theoretical horsepower or more of hvdroelectricitv may be
granted until at ledast six (6) months after the aoplication for the
preliminary permit or license has been filed.

Reservoir Permit

A secondary permit, also known as a reservoir permit, is reauired
cf all facilities which propose to store water. The application must
show by documentary evidence that an agreement has been entered inte with
the owners of the reservoir for a nermanent and sufficient 1ntere$t to
impound enough water for the purposes set forth in the application. The
final certificate of water appropriation refers to both the dam described in
the primary license/permit and the reservoir described in the secondary
permit.

Fill and Removal of Material Permit

Under ORS sections 541.605 throuah 541.990 the Director of the
Division of State Lands has jurisdiction over the removal of material,
from the beds and banks of the waters in the State of Oregon which miqght
create hazards to the health, safetv, and welfare of the people. Unrequ-
lated filling or removing land around or in the waters of the State could
result in interfering with or injuring their public navigation, fishery,
and recreational uses. Consequently, Oregon centralizes authoritv in
the Director of the Division of State Lands over the removal or denosit
of material from the beds and banks in the State.
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5.5

5.6

In filing for such a permit, the Division of State Lands reguires
that information pertaining to the nature and amount of material to be
removed or the amount of fill, the waters and the specific location from
which it is to be removed or where the fill will be nlaces, the method of
removal or filling and the times during which removal or fillina is to be
conducted.

[f DWR issues a permit, it may impose such conditions as it considers
necessary to protect the State's waterways. In formulatina such conditions
DWR may consuit with the State Geologist, the State Fish and “ildlife
Director, the State Forester, the Director of the Department of Environ-
menal Quality, the Administrative Officer of the State Soil and Water
Conservation Commission, the Director of Agriculture, the State Park
Superintendent, the State Marine Director, the Water Policy Review Board,
the State Highway Engineer or the Director of Economic Development
Department.

Annual License for the Generation of Hydroelectric Power

For the development of hydroelectric power the State of Oreacn
requires that the developers of a hydroelectric proposed project pay to
the Department of llater Resources a fee for nower generation. This fee.
will be collected annuallv and shall be determined by the Water
Resource Director and expressed in the license.

Permits Issued bv the Department of Environmental Ouality

From the Oregon Department of Environmental Quality (DEO) three
secondary permits which must be obtained by hydroelectric developers:

\

1) Water Pollution Contro! Facilities Permit to determine it

the proposed action in any way will pollute the waters
surrounding the project. This permit is essentiallyv a
water quality certificate and is granted if the quality of
the water will not be significantly changed when the nronosed
project is actually constructed. This permit is Oregon's
compliance with Section 401 of the Federal Water Pollution
Control Act of 1972 (P.L. 95-217).

2) Air Contaminant Discharae Permit to determine whether air

quality will be altered during construction and operation of

S
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3)

the proposed energy facility. If all the safequards necessary to
protect air quality in the area surrounding the project, then

DEQ grants the permit.

A Notice of Construction must be given to DEN when the

project commences.

5.7 QOther Approvals Required by Oreaon State Agencies

Several agencies reoresent a specific area of interest and thev,

while not granting licenses or permits, must be approached for their
prior approval.

1)

Department of Fish and Wildlife will grant approval if the

project will not adversely interfere with the existing fish
and wildlife inhabiting the area. If the project will
adversely affect different wildlife or fish species, then
method§ for mitigating the damages must be approved.
Department of Economic Development offers apnroval to anv

project which will not adversely interfere with the aconomic
and social development of the citizens of the surrounding

area.

Health Division, Department of Human Resources must approve

of any project which may affect the health and well-beina of
the individuals in the State of Oreagon. Prior apporoval must be

gained by the Department of Human Reggyrces if a question
exists on a proposed project.
Department of Parks and Recreation determines whether a

proposed project interferes with any land or facility owncd
or operated by the Parks and Recreation Department. They
will grant approval if the project has no adverse affects
on their property.

Oregon State Historic Preservation Office will aborove any

construction so long as it does not interfere with any site
which might have archeological of historical significance.
If during the construction phase of any project an artifact
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6.0 ENVIRONMENT, GENERATING TECHHOLOGY AMD ECONCMICS

6.1 Environmental Imoact of Bull Run Hydroelectric Project

The City of Portland plans to install and operate hydroelectric turbine
generators at its two water supply storage dams on the Bull Run River located
30 miles east of Portland in the Bull Run reserve, part of the Mt. Hood national
forest. A 24 megawatt turbine generator will be installed at the upstream
Dam No. 1. It will be operated to meet peak power demands. A 12 megawatt
turbine generator will be installed at the downstream Dam No. 2. It will be
operated to meet base load demands. Each dam was originally constructed with
the intakes, tunnels, and penstocks for power generation. Recause of fore-
sighted planning, the conversion of these two existing damsites for power
generation has substantially reduced,the environmental impact that this project
will have. In this section the major environmental impacts will be addressed.

The project will provide a new revenue source to Portland and savings
to consumers because theenergy generated will cost less to prcduce over the
project's life cycle than alternate (coal or nuclear) bower plants. The average

' cost of energy generated by this project will be 35-36 mills per kwh initially
and about 40-50 mijls by 1995.] There is a wide ranée in possible consumer
savings as a result of tHe project, dependina on the alternate energy source
chosen as the basis of comparison. The Bonneville Power Administration
estimates that the aVerage power cost for a new private utility
nuclear reactor in Oregon will be about 35.5 mills per kwh in 1982 and 66.5 mills
in 1995 (at 75 percent load factor).2 These estimates imply the consumers
might save‘as much as $4 million by 1995.3 It will also help meet projected
future energy deficits for the utility and may decrease the need for other
new sources of electricity in the reqgion with higher environmental costs.4
However, the project will have environmental impacts of its own. According
to the City, these will be relatively small in scale and by nature non-
polluting because of the design features, construction procedures, and
operating constraints which will be described.

There are two major areas of environmental concern with any project
of this size-- the environmental impacts associated with the construction
phase of the project and the impacts associated with operations and main-
tenance of the project after completion must be accorded the same rigorous
s¢rutiny.
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Land requirements-- The boundaries of the project encompass the existing

reservoirs (to the mean high waterline), dams, and spillways, as we11.as‘
land required for the proposed powerhouses, transmission line, and a new
access road to the bottom of Dam No. 1

PROJECT LANDS
CITY OF PORTLAND HYDROELECTRIC PRQOJECT
Use ' . Dimensions ‘ Acres

Existing Dams and Reservoirs : 244.8
Proposed Facilities

Powerhouse No. 1 150 x 250 feet Included above
Powerhouse No. 2 170 x 200 feet Included above
Access Road (no. 1) 40 x 2100 feet 1.9
Transmission Line A
Right-ot-way 100 feet x 9.5 miles 115.2

Total Proposed Facilities 117.1

TOTAL PROJECT LANDS 1061.9
Construction requirements-- There will be three construction staging

areas. One will be on the north abutment of Dam No. 1 at the location of the
original construction camp for the dam. It will be used for Powerhouse No. 1,
the access road, and the transmission lines and will cover about 4 acres.

The second staging area will be on the south abutment of Dam No. 2. This

area is equivalent to about 2 acres and the Powerhouse No. 2 will be con-
structed there. A third staging area will be near Roslyn Lake and will be

used for transmission line construction. This will require about 2 acres.

, Transmission line requirements-- A4ccording to the “ater Bureau,

the transmission line right-of-way will be about 9.5 miles long and 100 feet
wide. Except for short sections the route will follow existina roads. Most
of the corridor follows one of Portland's municipal water supply conduits.




"' There is no dedicated water right-of-way because the city owns most of the

land it crosses. Where the transmission Tine corridor crosses U.S. Forest
Service land, the conduit exists under a use permit wnicn reserves 1ts rinht-
of -way.

Land treatment of the transmission line right-of-way will require ciearing
and mechanica1]y pruning roadside vegetation sufficiently to mihimize environ-
mental impacts and provide maximum safety requirements. Vegetation directly
beneath the lines will be allowed to grow to a height of 20 feet. From that
point out to 25 feet, branches and limbs will be trimmed at a slope of about

rees

ct

'1:1. Beyond 25 feet and on the opposite side of the road, only danger
(trees that could hit the 1ine and that are unstable because of damage or
disease) will be removed. 5 Branches on sound healthy trees will be‘a11owed
to extend above the level of transmission line where there is adequate vertical

clearance.

Reservoir requirements--Reservoir No. 1 (also known as Lake Ben Morrow)

is long and narrow with a maximum impouhdment capacity of appfoximate]y
30,000 acre-feet at 1045 feet above sea level. The capacity below the spill-
way gates is nearly 27,000 acre-feet. At maximum impoundment elevation, the
reservoir spans a length of 4 miles and covers a surface area of approximately
451 acres. The upper boundries of the reservoir are narrow and relatively
shallow. At maximum capacity the water depthvaries from approximately 20
feet in the upper end to 180 feet at the dam face.

Reservoir No. 2 1§Asim11ar in geometry to Reservoir No. 1, although longer.
It also has a similar capacity. At maximum capacitv, storage is approximately
20,000 acre-feet at 860 feet above sea level. The reservoir covers an area
of 418 acres at maximum impoundment elevation, and stretches 5 miles from the
dam face to the head of Dam No. 1. The water depth varies from a few inches
- to almost 120 feet at the Dam No. 2 face.
| Since the hydropower project must,above all,fulfill the requirements of
not disturbing the quantity and quality of Portland's drinking water mo activites
are planned which will have a substantial environmental impact on the reservoirs
themselves. The production of hydroelectric power generation will remain a
secondary consideration to the drinking water criteria, and the reservoirs
will then be operated as close to normal (pre-hydroelectric development) as
possible. Even during the constfuction phase, according to the FERC license
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there will be no need for temporary interruption of flows of the city's water
supply system. The Portland Water Bureau plans to make improvements in the
water supply intake facilitiec prior to project constructior, that will enable
water to be channeled through another intake directly into the city's
chlorination facility. This will allow the draining.of the divéersion pool and building

dam around the construction site for Powerhouse No. 2.

Excavation and Disposal of Construction Waste Requirements --Excavating

the tailrace below Powerhouse Mo. 1 will take about 1 month and require
moving an estimated 40,000 cubic yards of material. The work began in the
summer of 1979 after Reservoir No. 1 was drawn down at least 5 feet.

Minor amounts of excavation wi11'be necessary for Powerhouse Nc. 2 and
transmission line construction. About 4,000 cubic yards of soil and rock
at Powerhouse No. 2 will be excavated and removed.

A1l clearing materials will be sold if a market exists for them.
Non-merchantable wastes, timber, stumps, slash and combustible construction
wastes will be hauled away to where they will be burned with Forest Service
permission.

0i1 and other liquid wastes will be stored in containers and removed
from the project area for disposal. A cement truck washdown area will be
established near each powerhouse site so as not to interfere with the drink-
ing water in the area.

Operation and maintenance requirements-- The proposed mode of project

operation is developed to meet local power needs within the constraints imposed
by watershed hydrology, bperation of the reservoirs for municipal water
supply, water quality, the configuration of the reservoirs and the existing
facilities, the operation characteristics of the powerhouses, and the need
to preserve aquatic resources.7

Figure 1 shows the median monthly flows through the two BuT] Run
reservoirs. All of this water could be used to generate electricity at one
or both powerhouses. However, Portland's existing and projected water
supply needs, as shown on Figure 2, will require both reservoirs to be
full at the beginning of each summer, withdrawing only enough water to meet
municipal supply needs. Because these summer demands must be continuous
and are insufficient to operate the generators, the amount of water that
can be used to Powerhouse No. 2 will be limited.
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FIGURE 1
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During the summer the reservoirs will be operated to meet municipal
water supply needs. Following the summer drawdown period when the natural
flows again exceed the municipal demand, the reservoirs can be ooeratedb
for maximum power generation. Each fall the reservoirs will be refilled to
within 10 to 20 feet of the top before much power generation takes place.
This procedure will pkovide for maximum energy by keeping the head high, vet
martairmga minimum storage capacity to capture most of the peak storm runoff.
In March, April, and May, depending on snow pack and moisture conditions,
the minimum reservoir levels will be restricted to that which will allow the-
reservoir to refill before the summer municipal water supply drawdown
season begins (usually occurrina in the autumn months).

Currently, after Reservoir No. 2 is filled in the fall, the City maintains
it at the elevation of the spi]Tway until the spring, so that discharges
to the Bull Run River equal reservoir inflow less municipal water supply
diversions and diversions to PGE. The city currently sells water to PGE
for use at its Bull Run hydroelectric project under a 5-year contract on
an "as available" basis. Water is transferred to Roslyn Lake, as conduit
capacity and flows permit via one of the municipal water supply conduits.
When flows are adequate, Powerhouse No. 2 will operate continuously and
discharges to the river will remain essentially unchanged except that
rapid increases in flow from storm runoff will be tempered by operatibns.
THfs will generally apply from late October or early November through
January and from April to early June. Day-to-day fluctuations in stream-
flow caused by project operation will generallv not occur during this period.

Project operation and water quality-- A computer simulation of the water

temperature, dissolved oxygen, and biological oxygen demand of the Bull Run
reservoirs and the outflows from Reservoir No. 2 were conducted by
CH2 M-Hi11, the lead consulting engineering firm for the project.

The modeling exercise indicated that the project operation will slightly
increase surface strata temperature in Reservoir No. 1 and slightly decrease
outflow temperatures, but will otherwise have an insianificant effect.

Harmer surface waters could cause increased algae blooms if nutrient levels
are sufficient; however, nutrient levels are low, specifically phosphates,

and because of this the reservoirs will probably not support an active biota.8
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Dissolved oxygen is normally high in the entire system with concentra-

tions rarely falling below 9 mg/1 at any time or e]evation.9 Major contri-
butors to the high dissolved oxygen level are the cool inflow waters and
relatively complete mixing resulting from short flow-through time during
most of the year. The dissolved oxygen content should not be disturbed by
hydroelectric operations. Downstream water will remain high in dissolved
oxygen.

The nutrient levels in the waters are very low by enthropic standa\r*ds.]0

Some biological activity is measured in the two reservoirs, but existing
biota are generally observed at concentrations of less than 70 micrograms
(dry weight) per liter in thc summer. The nitrogen cycle generally
measurcs less than 80 micrograms per liter; the phosphorus level 1is-1less
than 4 micrograms per liter. It is expected that these constituents
will not change significantly with power operations.]1

Hydroelectric facilities are by nature nonpolluting. No contaminants

will be intentionally discharged during plant operations. Special precau-
tions will be taken in the design, operation, and maintenance of the
powerhouses to insure that no chemicals will escape into the reservoirs.

Fish and wildlife-- The two project reservoirs support populations of

rainbow trout, cutthroat trout and mountain whitefish. Currently there are no
anadromous fish at the dam sites. The Oregon Department of Fish and Wild-
Tife (DFW) by letter and its petition to intervene, the National Marine
Fisheries Service, and the Department of Interior noted that the city did

not provide compensation for the loss of anadromous fish runs when it
constructed Dam No. 1 in 1929. DFW requested that the city be required to
provide fisheries impact mitigation in the form of hatchery facilities on

the Clackamas River (at an estimated cost of 35500,000).]2 The city stated

in response to the request that it is not liable for fishery losses that

occurred when the reservoirs were constructed because the Bull Run reserve
was established for the sole purpose of providing water supply reservoirs.
DFW and the city have since agreed to a separate proceeding of fish
mitigation whereby the details of the proposed hatchery will be worked out
to the satisfaction of both parties.

During field surveys to detect threatened or endangered wildlife
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species, white-tailed deer were sighted. Since the deer might have been the
Columbian white-tailed deer, an endangered species, the U.S. FIsh and Wild-
1ife Service was consulted and then determined that the project area was
not a preferred habitat for this subspecies. The U.S. Fish and Wildlife
Service also stated that the sighting was probably a misidentification,
because herds of similar appearing white-tailed deer (not an endangered
species) occur in nearby mountains. The U.S. Fish and Wildlife Service
concluded that the proposed project would not pose a threat to the Columbian
white-tailed deer.

A1l other wildlife which occur naturally in the réserve do not include
other - endangered species or the proposed hydroelectric project would not
interfere with any unsighted endangered species which could have gone

unnoticed.

Vegetation-- The City of Portland conducted field studies of threatened
and endangered vegetation,and found none. The city, howéver, admitted that
the studies were conducted relatively early in the spring and its scope
was limited. According to the Federal Energy Regulatory Commission (FERC)
in the order issuing the license for the proposed project required that a
further study would be desirable prior to the beginning of construction
to gUard against any adverse impact on any endangered plant species.]4
Article 40 of the FERC license requires this survey, and the results to
be forwarded to FERC for final approval.

Domestic water supply-- In a petition to intervene, the Northwest

Environmental Defense Center (NEDC) expressed concern that the project
would adversely affect the quality of the municipal water supply. The
city has consulted with NEDC and, as a result of the consultation, has
modified the project to include a multiple-level intake tower at Dam No. 1.]5
NEDC also requested that the Zity 1imit the drawdown of the
reservoirs to two feet below the spillway crest except when necessary to
ensure sufficient quality and quantity of Portland's water supply. The final
agreement between the city and NEDC was reached and the provisions were
included in the FERC license. This agreement is found in Article 12 of the
license and it Timits project operation to ensure that the water surface
elevations of the reservoirs will be maintained generally at historic levels.
Finally, the Forest Service recommended numerous revisions which concerned
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themselves with insurina that during construction, operation, and main-
tenance of the project power facilities the water quality would not be
degraded and the authority and responsibility of the Bull Run watershed
would be handled by the Secretary of Agriculture under Public Law 95-200.
In preparing the FERC license most of these provisions were included

in Articles 12 and 36 which are addressed to the two issues.

Fluctuating river levels-- The Department of Interior and U.S. Forest

Service were also concerned with the fluctuating river Tevels due to power
plant start-up that could pose a safety hazard to recreation on the Bull
Run River below the project. Fluctuations in flows from 4 CFS to 1200 CFS
below Dam No. 2 would occur during the months of February, March, May

and October. Although 3.3 miles of the Bull Run River immediately below
the project are part of the Bull Run Reserve and closed to public access,
there are no public restrictions on the remaining three miles of the river
which 1ie outside the reserve. The Forest Service proposed a two-foot-per-
hour 1imit on river level fluctuations. The City has agreed to the Forest
Service request. Along with this requirement the city has also agreed to
post signs along the river that warn of the possible rapid change in river
levels to protect the public safety.

Air Quality-- The impact of the proposed project on air quality from
operation and maintenance is negligible, the only fuel burning sources will,
be maintenance vehic]es traveling to and from the sites. A1l other equip-
ment will be electrical or hydraulic. State air quality standards will

-~

not be violated.

Noise abatement-- The proposed project will replace the present noise

caused by the spillway, and needle valves with the lower hum of the generators

and the transformers and the flowing water sounds from the tailraces. The
tailrace noise will be similar to, but much Tower than, that produced by the
existing spillway; turbine and generator noises will be inside buildings. .
The overall noise levels should be lower than the noise which is produced

now at the site.
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6.2 Ecology of the Bull Run Watershed

The BQ]] Run watershed is considered to be an abundant site for all types
of flora and fauna found in rain forests of the Pacific Northwest. Because
of the closure to public entry, aquatic and terrestrial organisms usually
considered recreationally or commercially important or valuable have only
~ecological importance in the Bull Run watershed. The plants and animals
resources in the reserve are considered important in human terms because they
comprise an unexploited, steady-state system potent1a11yAva1uab1e for study.

I. Aquatic Biota

A. Lower Bull Run River-because fish passage is completely blocked

by the diversion dam, anadromous fish are restricted to the lower 6 miles

of the Bull Run River. Stream surVeys conducted by the U.S. Forest Service in
the Bull Run River below Dam No. 2 indicate the presence of rainbow trout
(probably steelhead), cottids, dace, carp, and lamprey. Frogs were also
reported. A seasonal increase in ichthyofauna may occur in the lower Bull
Run River during periods of high flow. A few steelhead trout and chinook
salmon have been reported to negotiate the reach between Dam No. 2 and the
Little Sandy confluence. It is questionable whether successful spawning
takes place in this reach because of the lack of abundant suitable spawning
gravels. It is generally thought that anadromous fish abbve the Little Sandy
confluence are strays from the Sandy and the Little Sandy rivers.

B. Reservoirs - information on aquatic resources in the two main
reservoirs has been difficult to obtain .hbecause of the tresspassing restric-
tions placed on the watershed. It is known that both reservoirs have low
biological productivity. Gillnet sampling conducted in the two reservoirs
from 1957 to 1973 yielded cutthroat trout averaging 10 to 11 inches in length
and 7 to 9 ounces in weight. Both sexes were about equally represented.

In addition, one female whitefish measuring over 15 inches and weighing over
28 ounces was taken in reservoir No. 2 indicating a small population of this
species in the system. It is assumed that whitefish are also inhabiting
reserVoir No. 1. Rainbow trout were found in the tailrace of Dam No. 1.

It is possible that this species prefers the more riverine environment of.
the tailrace area and is not generally distributed throughout the lake.

It is also possible, but as yet unconfirmed, that rainbow trout are in
Reservoir No. 1.
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C. Watershed above. the project area - Bull Run Lake is thought to have

been barren of fish until whitefish and cutthroat trout were introduced.
Although cutthroat trout persist in the lake, it is not known if whitefisn

‘are still present. Eastern brook trout were introduced into the nortn fork

of the Bull Run River, possibly in the 1920's or 30's, and persist in that
portion of the watershed. Dace, frogs and cottids, and crayfish are also known
to. inhabit the upper reaches of the lakes and streams in the watershed.

II. Wildlife

A. Birds - aviary sitings have been performed in the Buli Run Reserve
and they have indicated the predominant species but they are inconclusive on
the population density of these avion communities. /

A recent study had indicated that bird populations and communities on
the east slope of the Coast Range .(about 100 miles southwest of the Bull Run
Watershed) found that bird density in coniferous forest is nearly 3.5 times
higher than in rangeland bird density and that the highest density occurs during
the late spring due to the inf1ux of migratory birds. Density during the
breeding season (early summer) is slightly lower and continues to decline to
a fairly stable winter density.]6

From the studies that have been conducted there appear to be nc birds
classified as "endangered" in the Bull Run Watershed. Birds presently classi-
fied as "threatened" by the Oregon Department of Fish and Wildlife include the
Northern Spotted Owl and the Northern Bald Fagle. The Horthern Ba]d‘Eag1o
use old snag trees for building nests and Northern Spotted Owl use cavities in
old trees for their nest sites. 9 o

Birds classified as "status undetermined" ur "unigue" have a wide array
of habitat rcquircments. The Harleguin Duck, Sharp-shinned Hawk, Goshawk,
the Great Grey Owl, Pileated Woodpecker and the Osprey have all been sighted
and all assumed to be residents of the Bull Run Reserve.

B. Herpetiles - information on herpetiles in the Bull Run Watershed is
extremely limited. There is apparently no information on herpetile density ‘
or community structure in the reserve.

’ The herpetiles expected to occur, or those which have been sighted
include the testern Spotted Frog, the Tailed Frog, the Oregon Slender
Salamander, the Larch Mountain Salamander, and Cope's Salamander. The first
three of these herpetiles are considered "threatened" while the last two are

"status undetermined."

-71-




C. Mamma1s]7

- several studies of mammals in the Bull Run Reserve provide
information on the small as well as the large animals. A few mammals in the
watershed were limited to specific forest community types. For example,
Mountain Pocket Gophers were captured oh]y in dry meadows, Pikas were

captured in communities, Shrew Moles were captured only in moist sites at low
elevations and the Red Tree Mole were cap turedonly in wet meadows.

However, most marmals in the Bull Run Reserve can be classed as generalists
they are not limited to specific habitat types. For exzmple, Black-tailed
Deer and the Deer Mouse were abundant in recentiy logced ar=as but were also
present in the old growth forests. Most, if not all of these species are not
endangered or threatehed by the proposed hydroe]ectrié works.

Mammals classified as "threatened," "status undetermined” or "unique,"
which were sighted include, the Yolverine, the Red Fox, the Fisher, the
Mountain Lion, the YWestern Grey Squirrel, and the Mountain Beaver.

[TI. Vegetation

The proposed powerhouse and transmission Tines are located within the
general vegetative zone known as the Western Hemlock zone. Broad vegetative
categories in this zone is listed below:

1. Closed cancpy forest

2. Wetlands (marshes, seepts, meadows, bogs)

3. Naturally nonvegetative areas (talus slopes, bare rock, flood

plains) "

4. Disturbed areas (burns, clear-cut, cut lines, roads)

Numerous major plant species likely to occur within these broad
categories according to one study. There could be as many as four hundred
and eighty distinct vascular plants in the Bull Run Reserve.]8

Of the 480 species, thirty-one "rare," "threatened" or "endangered"
plants species might occur along the proposed transmission route or near the
power house sitegtf-Since the transmission line corridor will probably
disturb more vegetation than the rest of the construction that is to take
place four routes were conceived. The route that was selected offered the

advantage of disturbing the least amount of the natural vegetation.

g
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IV. Summary

The ecology on the Bull Run tatershed is extremely compiex, varied, and
diversified. Combined with the fact that only limited studies have bzen
conducted in the area (mostly because of the restricted entry requirements
of the reserve) it is difficult to ascertain the true impacts the hydro-
electric development will have on the aquatic biota, birds, herpetiles..
mammals and vegetation. Caution is being taken by the city that the projgct
will have a minimal impact on the natural flora and fauna of the area.

6.3 How is tzdrosleciricity Generated?

There -2 several different types of turbines used in hydroelectric gene-
rating systams. Each different type has a regime of operation, i.e., a ranga of
head' or drop, within which it can be designed with high efficiency. Each
specific turbine design within a type has a range of flow and head (sometimes
broad, sometimes narrow) for which its operation is most efficient. A
properly sel#cted turbine will be of that type which is expected to offer
the Towest lifa-cycle cost per kwh. This generally means a turbine that has
high efficiency over the range of head and flow expected at the selected site.

Among those familiar with hydroelectric power generation the.word
"turbine" is used to denote a rotating runner which receives energy from
the flowing water together with'an entire arrangement including the runner,
shaft, inlet, outlet, and generator mounting location. The type of runner
used is the most significant factor in the selection of a hydroelectric
turbine. With the materials and constructibﬁ techniques presently available,
the propeller turbine has become the best machine for most low head applica-
tions for small-scale generation. The key characteristic of the propeller
turbine is its use of an axial flow reaction runner. More simply, it
resembles a ship's propeller inside a pive.

A disadvantage of the propeller turbine is that whatever its size, it
‘has a narrow operating range of flow rate and head within which it will be
highly efficient. Since many sites experience head and flow variations, two
or more small units must be emplaced so that a certain combination of units
can be operated near optimum flow for available head, for any total flow
within a broad range.

-73-




Another solution to the problem involves use of a single Kaplan turbine.
jtch blades. ‘hen

A Kaplan turbine is a propeller turbine with variadis pi
hich efficiency over

U)

the pitch is varied correctly, the Kaplan turbinz iz
a much broader operating range than a fixed pitch propelier turbine. Kaplan
turbine installations are available with automatic governing devices which
continuously adjust blade pitch and generator field current to extract
maximum power from changing water supplies wnhilz maintaining constant AC
synchronous speed.

There are several turbine %ypes within the ¢zneric propeller turbine
catégory. These include vertical éhaft, rim, tube, and bulb type turbines.
A1l utilize a fixed pitch or Kaplan propeiler funner and they are all
nydraulically similar. Their differencas involve mounting attitude, how and
where the generator is attached, and the configuration of water inlet and
outlet passages. These differences affect installation cost, power house
size and confiquration, maintenénce'accessibi]ity and to some extent the
efficiéncy ¢f the overall installation.

Two other generic turbine types are worthy of mention for low head
applications. These are the Francis turbine and the Ossberger turbine.

Both can be designed for moderately low to intermediate head applications.
The Francis turbine is an old and widely-used design for hydroelectric gene-
ration. It is a centripétal turbine utilizing a radial or mixed radial-axial
flow runner. In principie and configuration it is like the centrifugal pump
operating in reverse. It has a sligntly lower maximum efficiency than oro-
heT]er turbines and has a range of efficient operation somewhere between that
of Kaplan turbines and the fixed pitch propeller turbines.

' The Ossberger turbine has a cross flow runner and functions as an
.impulse machine, i.e., all the pressure head is converted to velocity head
via nozzles before the water strikes the runner. Maximum efficiency is not
high but moderate efficiency is maintained over a very broad range of flow
rates. .The minimum head an Ossberger turbine can be designed for is about
20 feet. Ossberger turbines may be somewhat less costly than higher effi-
ciency Kaplan turbines for certain applications.

~74-




6.4 Hydroelectric Generation at Bull Run

The two dams on the Bull Run are different in construction and use.
Moreover, their flow rates must be managed differently to satisfy water qua]ity,
downstream flow limitations and water conservation criteria. This has reguired
differénces in the equipment specified for each dam site.

. At Dam No. 2 the unit must operate with tight limitations on discharge
flow and rate of flow change rate. Extreme flow fluctuations cannot be toler-
ated in the downstream riverbed. The unit at Pam Mo. 1, by comparison, can se
operated as a daily peaking unit with less restrictive limitations cn shor:
term flow rates. Other differences are that Dam No. 1 has a significantly
higher available head and somewhat smaller streamflow than Dam Mo. 2. A
rather complicated analysis has been done to develop rule curves* for the
codrdinatedoperation of the two reservoirs.

Operating according to thc rulc curve, the available head from Reservoir
No. 1 will vary between 114 and 179 feet. A 24 megawatt trancis turbine rated
for 160 feet of head was specified by ChZM-Hi11. A Francis turbine 1; to be
used at Dam Mo. 1 because it is the only turbine type which can be economi-
cally designed for high efficiency over the entire range from 114 feet to
179 feet. The specified turbine is to be a 34,000 horsepower machine. The
capacity selected is consistent with criteria for Reservoir No. 1 which
1imit draw-down to 5 feet maximum in any 24-hour period.

The power house for Dam Mo. 1 will be located at the base of the dam on
the north side-of the stream channel near the point where penstocks emerge
from the dam. The first photograph shows construction of the power house.

One of the penstocks is visible at the extreme left of the picture. The
three outlets visible at the base of the dam on the opposite side are needle
valves which are currently used to spill through water for the Portland
Water Bureau as it is required.

* R

Reservoir "rule curves'" are guides to the management of reservoir level
Tnrougnout tne annuai cycie. &ule curves are develuped 0 uwihnize courdinaced
operation of dams on a stream “or enerny nro-uction and nealin~ availability
while sie2ting various other requirements such as flood control, water quality
preservation, maintenance of safe reserve for low water years, fisheries
enhancement, irrigation user rights, etc.
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The third photo éhows the intake towers at Dam No. 2 as seen from the top
of the dam. The power house will be Tocated on the north side of the stilling
basin which -is shown in the fourth photo. The stilling basin will be tailwater
to the turbine. The 15-foot diameter north tower tunnel will be the turbine
penstock. The tunnel was sized for this application when Dam No. 2 was built.
The capped off end of the tunnel penstock is visible in the fourth and fifth
photos.

A 12 megawatt Kaplan turbine has been specified for Dam MNo. 2. . Vhen
the turbine is off, water can still enter the stillina basin from the nortﬁ
tower tunnel, as it does today, through the two 42" Howell Bunger valves shown
with water outflowing in the fourth photo. During turbine operation water
entering the basin from the tailrace will exceed the municipal water headworks
intake requirementé. The excess will be snilled over the diversion dam.
Powerhouse No. 2 will not be operating during summer because streamflow is
too low to permit draining watew from Reservoir No. 2 in excess of municipal
water requirements. Municipal requirements are expected to average less than
300 cubic feet per second during the summer throughout the 1980s. This is so
much less than the turbine's design flow (1500 cubic feet per second) that
the unit cannot be operated with a significant power output.

A supplier for turbine and generator has been selected. Turbines and
generators for both dam sites are being supplied by Fuji Electric Co. of
Kawasaki, Japan. Fuji was able to bid very competitively because they were
already building very similar units for other customers.

6.5‘ Costs of Design and Construction: Costs per Kilowatt

The costs of design and construction are estimated based upon the project's
schedule. Deviation from that schedule will affect costs primarily as a
result of inflation. The estimated project costs are broken down on the next
page. This is the cost estimate developed by CH2M-H111 in its feasibility
report and presented unchanged in the FERC application. The costs of permitting
are wholly included within the "Total Indirect Costs" entry.

The bottom line figure is $28,160,000 in 1982 dollars for 36 megawatts of
capacity from the two dams. This yields a figure of $782.22 per installed
kilowatt, an impressive fiqure compared to the capital costs of the baselcad
thermal p1ants'under construction today. The seasonal character of the avail-
ability of power from the site is quite unlike that of a thermal plant, however,
so simple capital cost comparisons are less significant.
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ESTIMATED CAPITAL COSTS
FOR BULL RUM SITES

Powerhouse No. Powerhouse No. 2
(24-v) T (12-MW)
Hydraulic Production -
Land and Land Rights - -0~ S o P
. Structures and Improvements 1,327,400 1,091,100
Reservoirs, Dams, and Waterways 449,800 229,900
Waterwheels,:Turbines, and )
Generators 3,797,000 4,090,000
Accessory Electrical Equipment 365,000 300,000
Miscellaneous Power Plant
Equipment 482,000 448,000
Roads, Railroads, -and Bridges 635,800 120,000
Transmission Plant
Land and Land Rights | . -0- -0~
Structures and Improvements 17,000 17,000
Station Equipment 268,000 172,000
Poles and Fixtures ) 342,000 76,000
Overhead Conductors and Devices 157,000 43,000
i -4
Geﬁeral Plant
Cormmmunication Equipment 65,000 26,000
Construction Cost . v
$7,906,000 $6,613,000
Construction Cost (1977 Dollars)
(Powerhouse Nos. 1 and 2, plus
Transmission Line) E $14,519,000
Total Indirect Costs (i.e.; Inflation,
Engineering, CHMS, Administrative, Legal,
Financing, Interest During Construction,
and Contingencies) "13,641,000
Total Project Cost Estimate . ' $28,160,000
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6.6 Annual Operating Costs

The consulting engineers have separated annual costs into twc categories:
"Operation and maintenance" actually includes operation, maintzsnancz, adminis-
trative, and general cost of the project. "Renewals and replacements,"
includes the cost of replacing worn out or obsolete equioment. Renawa]l
and replacement expenses occur one or more times during the project Tfife
but do not necessarily occur every year.

oo e
OSSR

CHZM—Hi]] estimated annual operating costs as follows Tor I8E% 1o ihsir ,
feasibility study, based on a 7% inflation factor.
Actual ovperation and maintenance 5246,000
City administration 35,000 °
Water quality tests 63,000
Special consulting 28,000
Operation and Maintenance, subtotal: $372,000
Renewals and Replacements, subtotal: $276,000
Total Annual Costs $643,000

(excluding débt service)

6.7 Costs, Benefits and Financing

The monetary benefit of any electrical aeneration resource is not trivial
to compute. An appropriate method for valuing benefit is in terms of
replacement cost.’ Replacement. cost would be the cost to the user of providing
the same energy and capacity at the same level of reliability according to
the same seasconal and daily schedule from the next best alternative sources.

For the purpose of this analysis, in 1982, firm energy'from coal plants
is considered to be the next best firm energy alternative. Used in this manner,
"firm" means energy which can be guaranteed over a specified time interval
regard]éss of weather or competing demands. The value of firm coal energy
in that year is estimated by PGE to be 23 mills per kwh. Secondary energy in
1982 will be worth at least 15 mills per kwh. Secondary energy is the surplus
of energy from regional generation resources above that required to meet firm
energy committments. It is generally associated with the excess of regional
hydfo energy over what would be available in a low water year.
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When secondary enerqy is available, coal plants will not be operated. BPA is
expected to sell capacity in 1982 at $24.00 per year per kilowatt. Capacity
is the maximum rate at which energy can.(physically or contracturally) be
delivered during a brief temporary period of high demand. Large scale power
users pay for the right to consume power at a certain short term rate in
addition to paying the kilowatt-hour energy charge. It appears now that P.G.E.
will have to pay even more than $24.00 because BPA power is not expected to
be available to-private utilities. (

In valuing bhenefits fof the FERC Anplication, CHZM—H111 compared the
schedule for secondary power availability in an average water year to the
schedule of energy production from the Bull Run project in an average water
year.. 'The results are broken down as follows for 1982:

The firm energy that could be replaced is 35,000,000 kwh. At the
0.028 mill/kwh marginal cost of coal generation, this is worth
$2,380,000. Secondary energy replaced is 25,000,000 kwh. At

0.015 mill/kwh this is worth $375,000. Bull Run is not capable of
delivering its full 36,000 kw capacity year round. However, it can
deliver constantly at 36,000 kw during the season when regional
demand is ‘highest. Therefore it can replace 36,000 kw of capacity
for all practical purposes of PGE. At $24 or more per year per kw,
this is worth at least $864,000. Total monetary benefit for the year
therefore equals at least $3,619,000.

A similar analysis has been done for each year from 1982 to 2016. The results
are shown 1n'the Table and compared to total annual costs including debt
service at an annual rate of 6%. A positive net cashy flow obtained for each
year is shown.

It is not known what the actual costs will be or what annual inflation
rate will be. However, the economic analysis has proven sufficiently con-
vincing for the City of Portland to sign a sales contract with the Portland
General Electric Co. It is the study team's impression (from interviews)
that the City is extremely pleased with the contract terms.
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1982

1983
1984
1985
1986
1987
1908
1969
1990
1991
1992
1993
1994
1995
3996
1997
19498
1999
2000
2001
2002
2003
2004
2005
2006
2007
2001
2009
2010
2011

et Y

Hote:

MOMANR -

(1)
Debt Service
$28,160,000

63-35 years

$ 1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,283,000
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,040
1,943,010
1,943,040
1,943,940
1,943,040
1,943,040

$68,006, 400

Ratio of total rcevenues to total costs

FINANCIAL ANALYSIS CASH FLOWS

(2)
OlIAR*
High Estimate
5% intcrest/year

$ 648,000
680,400
714,400
750,100
787,600
827,000
868,400
911,800
957,400

1,005, 300
1,055,500
1,108, 300
1,163,700
1,221,900
1,203,000
1,347,100
1,414,500
1,485,200
1,559,500
1,637,500
1,719,300
1,005,300
1,895,600
1,990, 300
2,089,900
2,194,400
2,304,100
2,419,300
2,540,200
2,667,300
2,600,600
2,610,600
3,007,700
3,242,100
- 3,404,200

$58,527,500

ls 2,50,

Opecration, maintenance, adainistration, and veplacements.

(3)

Power Revenues
5% interest/year

$ 3,619,000
3,800,000
3,989,900
4,189,100
4,398,900
4,618,900
4,849,800
5,092,300
5,346,900
5,614,300
5,895,000
6,189,700
6,499,200
6,824,200
7,165,400
7,523,600
7,899,800
8,294,800
8,709,600
9,145,000
9,602,300
10,082,400
10,586,500
11,115,800
11,671,600

12,255,200
12,868,000
13,511,400
14,166,900
14,896,300
15,641,100
14,423,200
17,244,200
18,106,530
19,011,900

$326,869,100

()

Net Cash Flow
(3 -(1+2)

§ 1,027,960

1,176,560
1,332,460
1,496,260
1,668,260
1,848,860
2,038,360
2,237,460
2,446,460
2,665,960
2,896,460
3,138,360 -
3,392,460
3,659,260
3,939,360
1,233,460
1,542,260
1,866,500
5,207,000
5,564 ,400°
5,939,960
6,334,060
6,747,860
7,182,460
7,633,660
a,117,7n0
8,620,800
9,149,000
9,703,660
10,285,960
15,897,460
11,519,500
P, B
12,921,200

13,664,603

$200,340,000



PORTLAND HYDROELECTRIC PROJECT

Payment Payment
Power For Share {er Renewals
- Production of *he and
Year Paymentil) Dobt Service Savings(2) Replacement(3)
1882 3146,705 g 0 $ 987,856 & 350,398
1033 505,000 2 Ew ,663 ' 0 378,430
1684 305,000 905,163 - 0 408,704
1885 205,000 ?-,009 (38 : 0 141,401
1586 505,000 2.911,288 0 476,713
1987 305,000 2,611,913 0 514,850
AL 305,000 2910913 0 556,028
1958 305,600 2,033,288 603,063 600,521
Q0 203,000 2,927,413 366,428 648,562
1681 305,600 2,819,913 936,768 700,447
1842 05,069 2,933,788 1,012,756 756,483
1283 305,000 2,523,413 ,094,811 817,002
1623 205,000 2,834,413 1,183,458 882,362
1885 40G2,000 2,017,163 1,279,193 952,951
1888 205,000 2,923,285 - 1,382,622 1,029,187
1047 305,000 2,976,163 464,329 1,111,522
1w 3 2,425,738 1,614,983 1,200,443
igo9 2,947,163 1,745,304 1,286,479
2000 2,937,763 1,886,490 1,400,197
2051 2,925,063 2,028,983 1,612,213
2002 2,933,063 2,904,204 1,633,190
Z003 2,935,500 2,382,808 1,763,845
2004 © 2,832,300 2,576,196 1,904,953
2008 2,949,000 2,784,942 2,057,349
2006 2,831,250 3,011,714 2,221,937
2007 2,933,250 3,256,589 2,399,682
20068 2,928,250 £,521,038 2,591,667
2009 305,000 2,916,250 3,806,619 2,799,001
20610 265,000 2,922,250 4,115,011 3,022,921
2011 305,000 2,819,500 4,448,060 2,264,755
2032 305,000 2,808,000 4,807,728 3,525,035
2013 - 305,000 2,812,750 5,196,130 3,808,010
2074 305,000 2,2(G7.000 5,615,584 4,112,651
2015 305,000 2,820,750 - 6,068,560 4,441,663
2616 305,060 2,883,000 6,557,723 4,796,996
(1) Eazedonaverage water year and generation of 108,700,000 kWh.
() d on estimated Giflerence in cost per kWh between most recen
& at m,cct ezcelated at 87 annually.

wlated at cestis and
ity cust of '»'?mm

escalated at 5% per year.

1%: %% of direct project

Source:

Payments

for City’s

Faimbursable
D\p( nges (4)

Total
Annual
Payments o
City by
Portland
Ceneral
Llectric

8¢ escalation in the Corstruction

$ 130,351
271,000
284,550
298,778
313,716
326,402
345,872
363,156
381,324

400,320
420,410
441,430
463,502
486,677
511,011
336,561
563,390
591,559
621,137
562,194
684,804
712,044
754,996
792,746
832,383
874,002
917,702
963,567
1,011,767
1,062,355
1,115,473
1,171,246
1,229,849
1.291,299
1,355,664

t FGE therma:

fration, water quality testing and control, permit and license fees,

-

Cost Tnoex.

$ 1,615,410
3,854,093
3,503,417
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LESSGNS OF THE CASE STUDY

The development of two small nydroelectric power generation facilities
in the City of Portland's Bull Run watershed is currently underway and proceeding
on schedule. ‘

Those oF us participating in this case study found considerably fawer
State-imposed regulatory and econbmic barriers than we had expected. The sub-
mission of documents used in the application for a FERC license was sufficient
to obtain most State licenses and permits.

However, in both of the case studies, state and Federal processes, legislation
and regulations created site-specific, unintended constraints or deadlocks in the
developers' schedules. In an attempt to summarize what we have learned about small-
scale nydropower and its future, thes study team is presenting its cbservations,
conclusions and recommendations below.

* (City water suoply dams offer potentially useful small nydroelectric power
rescurces. ‘ |

Urban areas, particularly those with growing populations and economies, may be able
to add to theiir supply of available electricity by developing resourtes within easy .
reach that were previously thought to be economically unfeasible. In many cities,
watar for domestic consumption has‘to be brought long distancas or held in reserve
behind man-made structures. Eauipping these structures and delivery systems for

the generation of electricity may prove to be an excellent source of revenue for
such cities, it may buffet their local economies from what may become drastic .
electricity shortages in the mid-1980s and it may offset the need to build expensive
and potentially additional coai or nuclear thermal generating capacity nearby.

* The work of farsighted planners during system/dam construction are largely .

rasponsible for the feasibi]ity of developing small hydropower sites at Bull Run.

When Dam No. 1 was compieted in 1929 and Dam No. 2 was completead in 1962 each was
equipped with the penstocks for the development of hydropower. Although the
planners of each dam knew the sites were not economically feasible immediately,
they had the fdresight to envision a day when such developments would be bcth
useful and worthwhi]e. The costs of constructing hydroelectric facilities at the
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sites will be considerably less than had the penstocks not been built. The cost
savings may have been sufficient to have made the difference in assuring economic
feasibility for the sites today, as Portland prepares for predicted future electr 1
energy shortfalls.

* The State of Oreqon's permitting and licensing process posed no serious obstacles

to small hydroelectric power development in this case. The central clearinghouse

mechanism provided a useful guide through the State's regulations; the costs of

permitting pose no particular threat to the developers.

The Bureauof Water Works submitted its FERC license application to the Oregon central
clearinghouse for development regulations. After that, the State did much of the
work in processing the application. Although requirements were placed on the devel-
opers due to interventions by the Department of Fish and Wildlife and an environ-
mental group concerned about the quality of Bull Run water, the process itself
moved with satisfactory speed according to Water Bureau officials.

The developers have reached a power purchase agreement with the Portland
General Electric Co. (PGE) which will ultimately pay for all costs in the develop-
ment and Ticensing process. But the State Legislature should review the fee schedule
to determine whether it wishes to charge developers' fees in excess of costs to the
State. Such fees are unnecessary at best for small hydroelectric facilities --
at worst they may pose a costly obstacle for marginally economic projects.

* The State Legislature should consider whether they feel it appropriate for

the Department of Fish and Wildlife to intervene in licensing proceedings for

developments at existing sites, holding such projects hostage until reparations

are made for fish or wildlife disturbed during the original site construction.
In the case for Bull Run, the Department of Fish and Game was able to hold up

licensing of the hydroelectric project until the Water Bureau promised to make
restitution for the slmon runs destroyed during the construction of Dam No. 1 in
1927. Many people might consider this exchange proper because salmon are important
‘to both the ecology and the eccnomy of the region. However, the State Legislature
should consider more specific policy guidance to the Department of Fish and Game

on small hydroelectric matters. This may include, for example, guidance on the
amount they may charge.a prospective developer, if at all, for salmon runs destroyed
many years previoys. In some cases, those required to pay restitution may not be
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the same individuals or organizations originally responsible for dam construction.
The ensuing costs of such interventions both in terms of time lost and in terms

of the rising costs of hatchery construction may prove prchibitive or counter-
productive for some marginally economic sites during this period in which the need
to develop future sources of electricity is so important. ‘

* The overlapping of City, State and Federal Jur1sd1ct1ons in the Bull Run

watershed area complicated and delayed deve]opment plans -- in one case until

relief was obtained from Congress. State Legislatures should seek s1mp1er ways

to resolve such disputes in the future, such as the arbitration process set up
by PL 95-100.

As a result of a Presidential proclamation and turn-of-the-century federal
legislation, the Water Bureau was not permitted to enter the Bull Run watershed

for purposes of hydroelectric development planning, by ruling of a U.S. Circuit
Court Judge. While awaiting action by the U.S. Congress to allow access for
hydroelectric development at the sites, the developers prepared their entire
FERC applications using existing plans and photographs taken from a helicopter
hovering over the sites. .Although the sdot and exhaust of the helicopter'probably
caused more of an environmenta1'impact on Portland's drinking water than a few
trips to the watershed by automobile would have had the activity was technically
acceptable within the terms of the law and was the only option short of project
delay available to the Water Bureau.
Another question which has arisen as a result of Jur1sd1ct1ona1 overlaps was
brought up by the City: Since the Bull Run watershed is a federal reserve set
aside by law, is Portland obligated to pay licensing fees to-the State of Oregon?
The issue remains unresolved as this report is being completed. ' .
In the next few years, the states and the federal government may need to settle
a 1érge number of jurisdictional disputes as the search for future energy resources
continues. This-is particularly true in western states where the federal Government
owns so much land. The states should seek a mechanism which does not necessarily
require going to Congress or the courts for the resolution of these disputes, such
as the arbitration process set up by PL 95-100. Such problems appear to be part
of what President Carter was referring to recently when speaking of the need to
cut through the "red tape" unnecessarily de]aying-the development of important energy
projects. However, the states should seek new ways to institutionalize this policy
(without relinquishing) their key interests and the principle of local control over

community affairs.
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* The States should request that the U.S. Internal Revenue Service review its

codes concerning the local furnishing and consumption of electricity.

The administratively-marked “two county rule" requires that when municipa]ities

sell power to private utilities, the latter must see that all of that power is
consumed within two counties, or the revenue bonds financing the project become
taxable. Although technically it is impossible to "trace" electricity, PGE
officials complain that they must take several unusual measures at additional cost
to guarantee that all of the Bull Run power be consumed within two counties. Tax-
free bonds save a considerable amount of money to the developers of small hydropower
projects and therefore can make a difference in the cost of electricity to the '
consumer. ,

The States should ask the IRS to review the "two county rule". Whatever its
intrinsic lcgic, there are many places in the United States where county lines are
drawn in a manner which will unintentionally cause the rule-to be invoked, adding
an unnecessary additional cost to the power from small hydropower developments.

* The City of Portland was able to obtain highly favorable terms in the power
purchase agreement with Portland General Electric because of the utility's

unusually weak bargaining position.

Beset with an insufficiency of owned resources, with heavy reliance on the
Trojan nuclear power plant to support their system, with charges of management
problems in the development of new resources, BAA capital bond rating and with Tow
public esteem, Portland General Electric is anxious to acquire electrical energy
resources at almost any price. As a private uti]ity they presently must take their
place in line behind the region's many public utilities vifien vying for inexpensive
Federal hydropower. (Although this may change if the Northwest Power Bill presently
in Congress is enacted).

PGE's transmission lines run within six miles of the two dam sites on the
Bull Run watershed, so they were the likely power purchasers from the start.
But the utility was also anxious to acquire the rights to the power to improve their
public relations by demonstrating an interest in environmentally benign sources
of electricity (PGE'S fondness for nuclear power has been wide]y publicized, because
the city's better bond rating (non-taxable) permitted it to construct the facility
more cheaply, and, perhaps most important, to cut off talk of using the Bull Run
sites as the beginning of a publicly-owned power system in the City of Portland.
Unlike several jurisdictions in the Pacific Northwest and elsewhere around the
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country, Portland's electric utility companies are privately-owned. Talk of
beginning publicly-owned electric power systems -- no matter how serious -- are
enough to send a chill through the heart of most private utility executives. The
acquisition of power from the Bull Run site seemed to become very important to PGE.

Commissioner of Public Utilities Francis J. Ivancie led the bargaining for the
City of Portland. Ivancie was insfrumenta] in getting City approval for the Bull
Run Hydroelectric project; as an elected commissioner he -is also firmly grounded .
in Tocal politics. By aggressively exploiting an unpopular utility's weaknesses,
Ivancie seems to have felt he could not only get a good deal for Portland, but he
could make political capital in his continuing quest to become its mayor. Well
prepared and tough, Ivancie and the Water Bureau succeeded in getting PGE to purchase
the electricity from the Bull Run sites, sharing equally the benefits from sites
as compared to the cost of energy from the most recently constructed 500 mw or
greater thermal base load generating facility which PGE uses.

This hard bargain for the relatively smali amount of available power caused some
resentment at PGE where the study team was told that "it will be a Tong day"
before PGE agrees to "share-the-benefits" agreement again. Although such blustering
may come to naught, it is clear that the Water Bureau is marketing its power, not
ehtering into a "partnership" in development with the utility (such as the one into
which Seattle City Light and Tacoma City Light have entered with the South Columbia
Basin Irrigation'Distriét for the development of.:small hydropower sites.)::-Only
time will tell whether this strategy of independence will be more useful or more
harmful for the developers of small hydroelectric power facilities. '

ok Cafefu] attention wi]] be paid to the environmenta] effects of hydroelectric

generation at these sites. Aside from this particular environmental concern, the
Bull Runn Hydroelectric Project has enjoyed support from City and State institutions
and the press. This may be the basis for cautious optimism for the future of

similar projects. \
. Because of Portland's concern for the quality of its drinking water, strict tests

will bé performed to evaluate the impact of hydropower development on delivered

water quality. The certainty of this testing was further guaranteed when the Water
Bureau accepted special wording in its FERC 1iqense concerning water qua11ty'in'order
to satisfy an intervenor. The findings of these studies will be of considerable
interest to those other cities contemplating similar developments.
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The Water Bureau had to openly solicit voter approval of the project when an
issue was placed on the ballot to permit the City to raise from five to forty
years the maximum length of its sales agreements. The issue, which carried, was
necessary before a power sales agreement could be reached. This example vividly
demonstrates the belief of the study team that unintended, site-specific obstacles
to. small hydroelectric generation will emerge everywhere such projects are planned.
Only through the cooperation of all the parties at interest will these obstacles

be eliminated.
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