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’Preface

This document is the second of three related studies
that were completed to assist the Bonneville Power Ad-
ministration in the development of its Generating
Resources Acquisitions process.

The first study addresses the effectiveness of the
PURPA acquisition approach within each Northwest
state. It considers enabling authority, financial incen-
tive, and required environmenial protection legislation;
summarizes resource development activities; and lists
power purchase prices and contractual provisions. in
addition, generating resources and emerging activities
such as least cost planning and competitive bidding are
examined.

The case studies in this document describe the PURPA
development process for a variety of generating tech-
nologies. Developer interactions with regulatory agen-
cies and power purchasers are described in some detail.
Equipment, installation, and maintenance costs are
identified, power marketing considerations are taken
into account; and potential environmental impacts, with
corresponding mitigation approaches and practices are
summarized. The project development case studies
were prepared by the energy agencies of the four
Northwest states, under contract to the Bonneville
Power Administration,

The third study examines competitive bidding policies
and resource acquisition procedures used outside of the
Northwest. This study resulted in a joint Oregon
Department of Energy/Washington State Energy Office
staff issue paper that examines resource acquisition
goals and objectives, illustrates competitive bidding
program issues and choices, and makes recommenda-
tions regarding the structuring of a Northwest competi-
tive resource acquisition program.,
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Executive Summary of Case Studies

Introduction

This document contains ten cogeneration and renew-
able resource development case studies. The case
studies document the development process and sum-
murize the lessons learned for generating projects that
were sited and licensed and ¢came on-line in the
Northwest region during the PURPA environment of
the 1980s. The ten projects, summarized below in
Table S-1, have a total generating capacity of 111.5
MW and an aggregate installed cost exceeding $205
million; they annually produce more than 747 million
kWh of electrical energy.

Technologies for which case studies were prepared in-
clude municipal solid waste and waste coal energy
projects, biomass and gas-fired cogenecration facilities,
and hydropower plants. The hydroelectric sites con-
sidered range from new high head run-of-the-river

projects to irrigation drop structure units, water supply
applications, and expansions of existing facilities or (he
installation of generating equipment at an existing dam,

The case studies examine developer organizational
structurey; agreements with steum-using host lacilities
and site owners; project licensing and permitting re-
quirements; anticipated environmental impacts and the
incorporation of mitigation strategies into project
design and operation; financing and risk minimization
issues; unanticipated occurrences; and utility power
purchase agreements,

The case studies demonstrate that non-utility
producers, once they identify their site, settle on a
design, and obtain credible backing, can readily build
cost-effective and environmentally acceptable generat-
ing facilities that can contribute to meeting Northwest
energy needs,

Table S-1
PURPA Case Studles
Annual
Project Capacity Cost Energy Output
Name (MW) (Millions) (kWh, Millions)

1. Skagit County Resource

Recovery Facility 2.5 13.0 13.1
2. PACCO/Great Western

Malting Cogeneration 204 12.6 176.5
3. Weeks Falls

Hydroelectric Facility 5.0 7.7 18.0
4. D.R.Johnson Lumber Company

(Co-Gen II) 7.5 8.4 63.0
5. Opal Springs Hydropower Plant 4.3 143 23.0
6. Felt Water Power Project 6.3 8.4 34.7
7. Low Line Hydroelectric 8.0 13.3 46.8
8. Wood Power, Inc. ‘

Cogeneration Plant 6.2 5.1 42.0
9. Broadwater Dam 10.0 253 62.0
10. Colstrip Waste Coal

Generating Station 41.5 97.1 261.0
Totals: 1115 $205.2 747.2
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2.5-MW Skagit County Resource
Recovery Facility
Skagit County, Washington

The 178-ton-per-day (tpd) Skagit County resource
recovery facility consists of two rotary kiln in-
cinerators, two waste heat recovery boilers, twy filter
bag house and acid gas scrubber trains, and a 2.5-MW
turbine generator set, Electricity produced is sold to
Puget Power at a 20-year fixed price of 49 mills/kWh.
The $13 million facility came on-line in July of 1988
and s expected to produce 13,1 million kWh of electri-
“cal energy annually, The refuse tipping fee is $35/ton.

This case study emphasizes the risk minimization tech-
niques employed by Skagit County in its relationships
with Wright Schuchart Harbor, the design, build, and
operale contractor. The County's consultant developed
a risk matrix and assigned probabilities and expected
costs to possible outcomes, The County then decided
whether to assume the risk, obtain insurance, or com-
pensate its contractor for undertaking the risk.

The County protected its interests through an array of
on-line dates, performance guarantees, acceptance test-
ing protocols, monitoring requirements, and liquidated
damages clauses. The facility must meet guaranteed
standards for minimum waste throughput, plant
availability, incinerator rating, steam raising, waste
reduction, turbine/generator performance, energy con-
sumption, and emissions.

Some unexpected difficulties still occurred. Fly ash
samples failed the EPA toxicity tests because of spikes
in lead concentration. For a time, plant operators were
required to cast their fly ash into concrete blocks, incur-
ring an unanticipated operating cost of $365,000. As
the expected annual revenues from electricity sales are
only $645,400, effects on project economics were
dramatic, This requirement was waived when the
County established a flashlight and automotive battery
rebate and recycling program.

Pacific Cogeneration / Great
Western Malting 20-MW Gas
Fired Cogeneration Facility
Vancouver, Washington

The 20.4-MW Pacific Cogencration (PACCO) facility
came on-line in Vancouver, Washington in December
1982, The facility includes a GE-LM-2500 combus-
tion turbine, a waste heat recovery boller, and three cir-
culating water pumps. Recovered heat is used to dry
malt in three kilns operated by Great Western Malting
(GWM). Total cost of the project was approximately
$8.9 million, with an additional $3.7 million required
for backup/peaking boilers, circulating water pumps
and piping, and kiln water-to-air heat exchangers.

All electrical output from the facility is purchased by
Clark County PUD. Under an agreement negotiated
when the WPPSS nuclear projects were used to deter-
mine avoided costs, the utility reimburses PACCO for
all costs associated with installing, maintaining, and
operating the cogeneration facility, and in addition
provides a guaranteed rate of return of 9 percent on the
initial investment, Waste heat is supplied at no cost to
GWM in quantities adequate to supply about 85 per-
cent of the host facility's thermal load, This arrange-
ment allows GWM to reduce its operating costs while
assuming absolutely no risk.

As the combustion turbine uses in excess of 18 million
therms per year of natural gas, obtaining a reliable and
low-cost source of fuel is essential. Gas for the com-
bustion turbine is purchased by GWM under an inter-
ruptible schedule for 16 cents/therm at the Northwest
Pipeline gate station. Northwest Natural Gas (NWNG)
then assesses a 7 cent/therm transport charge in the
summer, increasing to 9 cents/therm in the winter,
Ironically, when the project was built, PACCO paid
$450,000 to install a 3,5-mile-long, 6-inch-diameter,
high-pressure gas transmission line, Such dircet access
to 350-psi gas offsets the need to install and maintain a
1,500-hp gas compressor. PACCO then deeded the
line over to the gas utility. PACCO is now negotiating
with the gas utility to decrease its transportation char-
ges. Itis cost effective for PACCO (o install & new
bypass pipeline if the transport rate is not reduced to
2.5 - 2.7 cents/therm,
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PACCO increases the value of the electrical energy
produced by scheduling hot section and major over-
hauls during the summer. Monthly outages of ap-
proximately 4 hours for compressor blade washing are
also scheduled during nonpeak periods, Operators are
experimenting with different wash cycles in an attempt
to optimize the tradeoff between improved efficiency
and increased outage time, A new procedure allows
the operators to do every other wash while the unit is
operating,

5-MW Weeks Falls Run-of-River
Hydroelectric Facility
North Bend, Washington

The 5-MW run-of-river Weeks Falls hydropower
project came on-line in May of 1987, The $7.7 million
project, built by private developers on the South Fork
of the Snoqualmie River near North Bend, Washington,
is expected to produce 18 million kWh of electrical
cnergy annually. Electricity from the remotely
operated and unattended project is purchased by Puget
Power at a levelized price of 75 mills/lkWh over a 35-
year period,

A number of features were incorporated into the
project design to minimize both environmental and aes-
thetic impacts, including the following;:

Provision of an inflatable rubber diversion weir to
maintain a constant water surface elevation (and head
on the turbines of 89 feet) and provide an instream
flow of 38 cfs over an 850-foot bypass reach,

* Installing 14 traveling-belt fish screens with dif-
ferential water level monitors, Costing $1 mil-
lion, the screens have a 0.5 feet/second approach
velocity limitation to prevent resident fish from
entering the power plant penstock.

* Incorporation of a permanently open outlet pipe
in the diversion weir to facilitate bedload passage.

+ Establishing ramping rate limitations and design-
ing the intake structure with sufficient submer-
gence (o prevent vortices, air entrainment, and
consequent nitrogen supersaturation.

* Racking the tailrace outlet to prevent resident
adult fish from entering the powerhouse and
providing a maximum water velocity leaving the

tailrace to prevent scouring of the river bank and
bottom,

+ Revegetation of disturbed streamside areas and
use of erosion control methods such as dralnage
controls, settling ponds, and sediment disposal.

* Scheduling major construction events to avoid im-
pacts on incubating or spawning trout,

* Burying the 3,800-foot-long, 34.5-kV transmis-
sion line to maintain aesthetics and protect rap-
tors; redesign of the powerhouse to render it
visually attractive; burial of the intake structure;
and relocation of the powerhouse to physically
separate it from the falls.

» Providing recreational amenities including a
hiking trail, fisherman access routes handicapped
parking, and a falls overlook.

An interesting security requirements clause in the
power purchase contract stipulates that South Fork 11
(the project developer) provide an amount of energy in
the second half of the project’s operating period which
is at least equal to that provided in the first half, If an
inadequate amount of electricity is provided, the utility
may, at its option, extend the operating period. This
clause is designed to ensure that Puget's ratepayers will
enjoy the full benefits of securing a long-term supply
of energy at a fixed price.

D.R. Johnson Lumber Company
(CO-GENII) 7.5-MW Wood-Fired
Cogeneration Plant

Riddle, Oregon

In 1987, the D.R. Johnson Lumber Company com-
pleted a 7.5-MW wood-fired topping cycle cogenera-
tion facility in Riddle, Oregon. Electrical generation
from the $8.4 million project is sold to Pacific Power &
Light under a 20-year contract (signed in September
1983). Approximately 63 million kWh/year should be
produced at design conditions. The developer receives
a capacity payment of $7.57/kW/month and an escalat-
ing energy payment, equal to 7.0 cents/kWh in 1990.
Extraction steam is used in kiln dryers at the lumber
mill.
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Annual hog fuel needs are 76,000 bone dry tons. Fuel
supplies are valued at $15/bone dry ton delivered *o the
power plant. The Johnson mill in Riddle contributes
about 20,000 tons/year while an additional 18,000 tons
of chips and shavings are produced by the company. A
miil expansicn scheduled for 1990 should result in
waste streams adequate to supply the entire needs of
the cogeneration plant.

Johnson Lumber Company obtained one federal, four
state, and six local permits for its project. Oregon
Public Utility Commission approval of the power pur-
chase agreement was also obtained. The company addi-
tionally received an Oregon Business Energy Tax
Credit for 35 percent of the cost of gi.alifying energy
equipment. This tax credit is spread out over 5 years.

Because of its high bark content, hog fuel is not a good
fiber feedstock and trzditionally has been landfilled or
burned in "teepee” burners with no pollution controls.
Cogereration provides efficient solid waste disposal
and controls combustion emissions, The CO-GEN 11
project design includes exhaust gas recirculation and a
multiclone for particulate control. Because the plant
emilts less than 250 tons/year of particulates, carbon
monoxide, nitrogen oxides, volatile organic com-
pounds, or sulfur dioxide, it is exempt from conducting
an air quality analysis of pollutants, and is exempt from
New Source Performance Standards and Hazardous
Air Contamrination Procedures review,

Fuel, operating, and maintenance costs are expected to
amount to $2 million annually. Plant labor costs are
based on 16 new, full-time positions, including 10
operations staff, 5 maintenance personnel, and one su-
pervisor,

4.3-MW Opal Springs
Hydropower Plant
Madras, Oregon

In January, 1985, the Deschutes Valley Water District
(DVWD) began commercial operation of a 4.3-MW
kydioelectric project located near Madras, Oregon.,
Before construction of the project, the DVWD diverted
water from the Crooked River to drive hydraulic
pumps. The $14.3 million power project consists of
raising an existing diversiort dam from 6 to 10 feet in
height; installing two 12.5-foot-diameter, 1,200-foot-
long conduits; and providing a 175-foot-long penstock
capable of delivering 1,500 cubic foot per second to the

powerhouse at a rated head of 40 feet.” The power-
house contains a 4.3-MW turbine/generator set with Lip~ ‘
proprate control equipment and switchgear.

The expected annual electrical production of 23 million
kWh is sold to Pacific Power, Thy 36-year contract,
negotiated in 1982, calls for a fixed capacity payment
of $8.21 per kilowatt per month end a partially level-
ized energy payment. The 1990 energy paymem is
7.24 cents/kWh,

DVWD financed thie Opal Springs powerplant using
the Oregon Small Scale Energy Loan Program (SELP).
SELP allows the developer to finance the project using
no equity and 100 percent debt. Debt financing was
thus a 30-year loan at 10.25 percent, reflecting the tax-
exempt market rate in 1983, Annual operating and
maintenance charges, less pumping expenses, are cx-
pected to be $180,000.

The DVWD obtained six federal, three state, and two
local permits for the project. It was estimated that
negotiating the power sales contract cost about
$71,000. In addition to the permits, DVWD signed an
agreement( with the Oregon Department of Fish and
Wildlife to maintain a minimum instream flow of 50
cubic feet per second in the bypass reach, determine
fish mortality caused by plant operations, compensate
for fish losses, and provide habitat enhancement as
mitigation for fish mortality not replaced.

7.5-MW Felt Water Power Project
Tetonia, Idaho

The Felt project is located near Tetonia, Idaho, at the
site of an existing dam and powerhouse. The develop-
ment consists of the refurbishment of an existing
generating station to upgrade its capacity from 1,220 to
2,000 kW, and construction of a new 5.5-MW
powerplant. The annual average electrical generation
of 31.6 million kWh is sold to the Utah Power and
Light (UP&L) Company under a 35-year agreement.

The rates paid for the purchase of energy are composed
of a fixed component (4.049 cents/kWh) and a variable
rate of approximately 1.4 cents/kWh, which is updated
annually 1o reflect the current average price of coal pur-
chased by UP&L. The total installed cost of the Felt
project was $12 million while the expected annual run-
ning cost, including debt service, operation and main-
tenance expenses, site lease, and taxes, is $1.46 million.
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The original FERC preliminary permit for the project
was filed by Fall River Rural Electric Cooperative.

- Fall River subsequently hired a consultant and sub-
mitted a license application. After the license was
obtained, the cooperative sought a developer to con-
struct, operate, finance, and maintain the proposed
hydropower project. Bonneville Pacific was ultimately
selected and the FERC license was amended to recog-
aize Hydro Valley Development, a wholly owned sub-
sidiary of Bonneville Pacific, and the cooperative as
co-licensees. Fall River leased all lands, water rights,
and other project interests (o Bonneville Pacific for a
duration of 35 years. ln return, Bonneville Pacific
agreed to pay Fall River the following sums:

* $300,000 for land and water rights
* $200,000 upon award of a joint license
« $250,000 upon execution of a power sales contract

+ $88,000 upon commencement of power produc-
tions

The greater of $110,000 or 3.12 mills/kWh of net
generation for the first 10 years plus $15,337 for exist-
ing facility rental. The annual payment increases in
stepped increments through the 35 years of operation,

Bonneville Pacific wrs entitled to receive all federal
and state tax benefits and was obligated to cover tax

- liability and annual permit fees in aadition to assuming
responsibility for project operation and maintenance.
Bonneville Pacific was entitled to assign its interests in
the project and subsequently sold its subsidiary (Hydro
Valley Development) to CDM Hydroclectric, a limited
partnership, for $12.2 million,

Environmental impact mitigation measures designed to
protect and enhance the resident fisheries resource in-
cluded seasonally varying minimum instream flow re-
guirements to maintain habitat and allow upstream

- migration during the spawning season; construction of
a fish ladder; and $60,000 for raceway construction
plus an annual payment of $18,400 per year for rearing
of trout to compensate for lost witd trout production.

The Felt project was constructed under a fixed price or
lurn-key contract with visks minimized through incor-
poration of acceptance testing procedures and perfor-
mance guarantees.

8.2-MW Low Line Hydroelectric
Project |
Hansen, Idaho

The Low Line project makes use of a natural drop of
95 feet as water is diverted from the Twin Falls main
canal into the Low Line, The $13.28 million turn-key
project, which came on- line in March 1985, consists of
a diversion structure, a 2,200-foot-long, 12-foot-
diameter pipeline, and a powerhouse containing two
vertical Francis turbines rated at 4.1 MW each. Using
irrigation water, the project is expected to produce 46.8
million kWh/year during its 7-month operating scason.
A 4.5-mile-long. 69-kV transmission lire connects the
facility substation with the utility grid.

The site is leased by Twin Falls Canal Company to the
Bonneville Pacific Corporation for 35 years. Bon-
neville Pacific constructed, operates, and maintains the
project and compensates the Canal Company with an
initial payment of $355,000 plus 10 percent of the
project’s gross annual income for the first 10 years of
the agreement, increasing to 40 percent for the second
10 years and 80 percent thereafter.

The plant can be operated manually at the site or auto-
matically with a programmable controller, Annual
operating costs arc cstimated at $2.6 million. Under a
35-year firm energy contract, Idaho Power pays a level-
ized or fixed price of 7.33 cents/kWh in December-
February and June-August, declining to 4,89
cents/KWh in March-May and September-November,
A variable puyment, subject to change by the Idaho
Public Utilities Commission, of (1.54 10 0.8 cents/kWh
is also awarded. In the event of a cessation of energy
deliveries prior to the end of the agreed-upon period,
Bonneville Pacific must pay a lump sum repayment
equal 1o a time-variant $/MWh charge multiplied by
the difference in megawatt-hours between the con-
tracted annual net energy amount and the quantity of
energy actually produced.

As the Low Line project makes use of a manmade
waler conveyance system, it was cligible to receive a
conduit exemption from FERC”s hydroelectric project
licensing requirements. Environmental impacts from
project construction and operation are minimal, As the
canal is dry some months of the year, it does not sup-
port a fisherics population, Recreation and wildlife
uses are minimal, with the only mitigation requirement
being that the clectrical transmission system be planned
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and constructed to prevent possible electrocution of rap-
tors. Most of the land disturbed was agricultural.

Measures taken (o preserve the aesthetic values at the
site and promote safety include construction of an at-
tractive brick powerhouse, paving the road and power-
house parking arca, planting grass, burying the
penstock, and providing fencing around the clectrical
substation. The facility's surge tower was also painted
with unobtrusive colors and is designed to somewhat
resemble a large grain silo. ‘

Wood Fower Inc.

6.2-MW Wood Waste-Fired
Cogeneration Plant
Plummer, Idaho

In 1984, Wood Power Inc. built a 6.2-MW wood waste-
fired cogeneration plant on property adjacent to the
Pacific Crown Timber Products Sawmill. The $5.16
million project was constructed almost entirely with
used equipment by Yanke Energy of Boise, 1daho.

The turn-key project consists of a fuel storage building,
fuel handling equipment, a hog fuel boiler, and a steam
turbine coupled to an clectrical generator. Wood
Power trades process steam (0 the Pacific Crown saw-
mill in return for waste wood fuel. Pacific Crown uses
the steam and waste heal in its kiln to dry lumber
products.

Wood Power consumes approximately 80,000 tons of
hog fuel each year, is on-line an average of 92 percent
of the time, and delivers about 42 million tWh/year of
clectrical energy to a Washington Water Power
(WWP) substation. Wood Power annually purchascs
an average of 5.79 million kWh of electricity at an
average price of 3.65 cents/kWh from the city of Plum-
mer (0 operate the cogeneration plant, while WWP
pays Wood Power the equivalent of 5.36 cents/kWh for
energy and capacity produced. It is thus in Wood
Powers’ interest to purchase electricity rather than use
the electricity it generates to run the plant.

Under its power sales agreement, Wood Power
receives a capacity payment of $307/kW-year plus a
scasonally varying energy rate that varies between 0.7
and 1.4 cents/KkWh. Energy deliveries in excess of
39.42 million kWh receive only the energy portion of
the payment. Twenty days of downtime are scheduled
each year for maintenance and repair.

Wood power was originally equipped with (wo multi-
cyclones. They proved to be inadequate and the
project was cited for opacity violations by the Idaho
Air Quaiity Bureau, Corrective actions included
redesigning the combustion air control system (o fimit
particulaie carryover, installing additional overfire air
injectors, installing an improved combustion chamber
refractory, and constructing a covered fuel storage arca
to reduce fuel moisture content. Ultimately, a wet
scrubber system was installed.

Ash is disposed of in a settling pond located on the
Coeur d'Alene Indizn Reservation. The EPA is now
examining regulations pertaining (o the disposal of
municipal solid waste incinerator ash. To the extent
that these guidelines may apply to wood ush residues,
the cost of disposal may increasc. |

A major problem associated with operating a cogenera-
tion plant built with used equipment is repair or replace-
ment of broken parts. To reduce down times, Wood
Power has obtained a spare turbine generator set.

While operators of the cogeneration plant have en-
countered some problems, the economic and employ-
ment benefits to the community have justified the risks.
The cogeneration plant has made the sawmill a stabler
and sounder business. While other mills in the vicinity
have shut down, Pacific Crown continues to grow.

10-MW Broadwater
Hydroelectric Project
Toston, Montana

The Broadwater Hydroelectric Project, dedicated in
September 1989, is a 10-MW run-of-river
hydroelectric plant added to an existing irrigation dam
on the Missouri River, The $25.3 million project was
built by the Montana Department of Natural Resources
and Conservation (DNRC) and is expected to produce
62 million kWh annually. The project was financed
primarily with variable-rate tax-exempt revenue bonds
backed by Montana's coal severance tax receipts.

The Broadwater project’s development process was
complicated, stretching almost 13 years from concep-
tion to completion. DNRC entered hydroclectric
development to generate funds to repair or rehabilitate
other DNRC-managed dams that did not meet current
design and safety standards.
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In 1977, DNRC retained an engineering firm to per-
form feasibility studies at Broadwater Dam,
Deadman’s Basin, and Painted Rocks Reservoir. All
three sites were found to be suitable for cost-effective
generating projects, DNRC and the Vigilante Electric
Cooperative submitted competing preliminary permit
applications to the FERC for Broadwater, with DNRC
ultimately receiving the permit because of the
preference it received as a municipality. The coopera-
tive had a bill introduced in the 1979 state legislature to
prohibit DNRC from building or operating generation
projects on state-owned dams. The bill passed, but was
vetoed by the governor, and efforts to override were
narrowly defeated.

Subsequent legislation in 1981 authorized DNRC to
construct and operate small hydroelectric facilities only
after offering the site for lease. DNRC ultimately took
nearly 2 years (o prepare a leasing request for
proposals, released in 194, Only one proposal, an
offer (o negotiate a lease, was received. Since this offer
was not responsive to the request, it was rejected.
DNRC then prepared to build the project itself, but
delayed in the face of economic factors such as declin-
ing avoided costs, higher interest rates, and increases in
the projected equipment and construction costs, which
threat...ed the project’s feasibility.

DNRC began construction at Broadwater late in 1987,
but was beset by numerous problems, due in part (o the
tight schedule, change orders, and DNRC’s limited
project management experience. Private developers
continued to seek contro! of the project, even after con-
struction began, but failed to make offers that clearly
provided DNRC an adequate return for {he value of the
project.

- Earlier in 1987, DNRC had negotiated a 35-year power
purchase agreement with Montana Power Company,
with levelized capacity payments ($15.11 per kilowatt
in the winter and $8.34 per kilowatt in the summer) and
an escalating energy paymeiit, DNRC estimates an
average first-year value to be 37.4 mills/kWh, DNRC
had declined to sign a contract when higher rates were
available earlier. elieving that those rates overstated
avoided costs and therefore effectively required
ratepayers to subsidize QF developers.

A major environmental issue was the potential effect of
the project on fisheries. Incorporating fish passage at
the dam was rejected as it would provide access for un-
wanted predatory fish (such as northern pike and wall-
eye) to the upper Missouri basin. Instead, DNRC

allocated $394,000 to improve trout spawning habitat
below the dam, This improvement in the downstream
fishery was intended to mitigate any losses caused by
the hydroelectric project. A 10-acre emergent vegeta-
tion pond and three acres of waterfowl nesting isfands
were provided as mitigation to offset the acreage
{looded when the project raised the highest pool cleva-
tion by 1.6 feet and maintained a stable reservoir level

year round. The FERC license also required recreation-

al improvements, excavation and mapping of a historic
site, and some other archaeological and historic preser-
vation work.

The site required minimal alteration to protect adjacent
structures, DNRC built an earthen dike to protect Mon-
tana Rail Link tracks from potential ice damage caused
by the higher winter reservoir levels. DNRC also con-
tributed funds used to raise the floor of a Bureau of
Reclamation pumping station, located about one mile
upstream of the dam, out of danger of flooding.

Many lessons were learned from this project. Fast-track
projects, multiple prime contractors, and inexperienced
project management should be avoided, Public agen-
cies respond to their constituencies and to public over-
sight, even when it hurts their project’s economic
feasibility. And lastly, outside parties, private and
public, will use government regulations to extract en-
vironmental and financial concessions from the
developer.

41.5-MW Colstrip
Waste-Coal-Fired
Generation Facility
Colstrip, Montana

With commercial operation scheduled for June, 1990,
Colstrip Energy Limited Partnership is nearing comple-
tion of a 35-MW net waste-coal-to-energy plant located
near Colstrip, Montana, The facility is expected to
have an 85 percent capacity factor and produce 261 mil-
lion kWh annually. The project will be fucled with ap-
proximately 223,000 tons per year of culm, a
high-sulfur waste coal, from the Western Energy
Company’s Rosebud mine, Combustion will occur in a
circulating fluidized bed boiler to produce superheated
steam for a condensing turbine, which in turn will drive
a synchronous generator. Waste limestone will be
added to the fluidized bed to control sulfur dioxide
cmissions. The plant was designed (0 be a cogeneration
facility, producing liquid fuels from coal in addition to
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power. The liquefaction portion of the project has been
placed on indefinite hold.

Colstrip Energy Limited Partnership consists of
Rosebud Energy Corporation, Harrier Power Corpora-
tion (a subsidiary of Pacific Gas and Electric
Enterprises), and Spruce Limited Partnership (an af-
filinte of Bechtel Construction Conipany). Day-to-day
operiation and maintenance services will be provided
under a contract with UC Operating Services, a partner-
ship between subsidiaries of Baltimore Gias and
Electric Company and the Hadson Corporation.

The $97.1 million project is financed primarily by tax-
exempt Resource Recovery Revenue Bonds issued by
the Montana Board of Investments. A levelized power
purchase contract was negotiated with Montana Power
in October of 1984, Montana Power offered to buy oul
the project contract in 1988, This offer was refused
and the coniract was renegotiated, Colsteip Bnergy
agreed to take fower rates during the fivst [5 years of
project operation, with a first-year rate of approximate-
ly 40 mills/kWh. After that, annual escalation rates
would reflect inflation. Colstrip Energy paid $205,000
to provide automatic trip relay protection, (elenmetry,
and metering equipment necessary to interconnect with
a nearby 115-kV Montana Power transmission line,

Airguality was the environmental issuc that aroused
the most public controversy. Local residents and public
interest groups, worried about air pollution, ash dis-
posal, and trucking the waste coal to the powerplant,
demanded that the state conduct an EIS. Local busi-
nesses and workers supported the project, citing job
and economic benefifs. The Department of Health and
Environmental Sciences issued a permit in September
1985. The permit was appealed, but the State Board of
Health ruled that an EIS would not be necessary and
the permit would stand.

Annual significant pollutant emission limitations based
upon best available control technology are:

Pollutant Emissions, tons/year
SO2 1,840 @ 3 percent sulfur in fuel
NO« 1,435
Particulates 27

Carbon monoxide 232

While the public was more vocal about the air quality
issue, the developers were more concerned about the
Montana Groundwater Pollution Control permit, They
didn't seriously pursue this permit until 1984, as they
were making {inal arrangements for financing, Lenders
were reluctant to comit o a project that might be
caught up in regulatory delay. The state informally told
the developers that no problems inissuing the permit
were anticipated. Once the developers actually applied,
the permit was quickly granted in January 1989,

Overal], state covironmental review wag expeditious,
‘The developers reduced many potential covironimental
inipacts through site selection and project design
modifications, The Colstrip case study demonstrates
that non-utility producers, once they settle ona practi-
cal design and obtain credible backing, can readily
huild facilities (o supply energy to the utility system.
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Chapter 1

2.5-MW Skagit County Resource Recovery Facility

Skagit County, Washington

Project Description

The 178-ton-per-day (1pd) Skagit County Resource
Recovery Facility began operation in July 1988, Lo-
rated on March Point north of State Route 20 in Skagit
County, Washington, the municipal solid waste-to-ener-
gy facility comprises a tipping {loor and refuse storage
pit, crane and fuel feed systems, two 89-tpd Technitalia
rotary kiln incinerators, two Zurn waste heat recovery
boilers (which produce 39,200 pounds per hour of 450-
psig saturated steam), a 2.5-MW turbine/generator set
and associated switchgear, two filter bag house and
acid gas scrubber emission control units, and a fly ash
conditioning system. Total construction cost for the
project was $13 million, The County sclls electricity
produced by the facility to Puget Sound Power and
Light Company (PSP&L) under a 20-year agreement
for Firm Power Purchase.

Alternatives Considered

The Skagit County Solid Waste Management Plan,
1981 Update, and the more recent 1985 Update called
for incineration as the preferred disposal alternative for
county-wide domestic and commercial waste. (The
plan also recommended establishment of a recycling
program.) The County examined incineration only, in-
cineration with stcam sales, cogeneration with steam
sales to a host facility, and electricity production dis-
posal alternatives,

The County sent a questionnaire to all industrial
facilities adjacent to potential project sites and ap-
proached representatives of the Shell and Texaco
petroleum refineries. The refineries were not suitable
as host facilities because the proposed waste-to-energy
facility would be capable of providing only a small por-
tion of their steam requirements. The County also ex-
amined the possibility of stcam sales to the PSP&L,
with PSP&L supplying and owning all electrical
generating equipment; and it explored opportunities for
supplying steam to the Smith and Ardussi Sulfur Prill-
ing plant. Although steam sales were seriously pursued

(revenues from steam sales could resull in a $4/ton
reduction In tipping fees when compared to an incinera-
tion only baseline), contract negotiations proved
difficult,

While the Smith and Ardussi plant steam requirements,
i particular, provided a good match with the Resource
Recovery Facility's thermal output, in order to obtain
financing the County required long-term assurances
that the plant would remain in business and exhibit a
constant steam demand, Smith and Ardussi could not
offer that degtree of assurance over the life of the
proposed waste-to-energy facility, After a "long and
agonizing process," the County decided that steam
sales were not feasible. Dircct electrical production
with power sales (o the serving utility offered the safest
financing path and provided the security necessary for
the County to proceed with the project,

Project Milestones

The County identified the following eight milestones
associated with its development of a waste-lo-energy
facility:

1. Approval of the County's Solid Waste Management
Plan by the Washington State Department of Ecol-
ogy (WDOE),

2, Selection of a qualified consultant (R, W, Beck and
Associates)

3. Procurement of financing, With Referendum 39 fund-
ing, WDOE offered S0 percent matching funding
for feasibility studies, licensing, and construction
of waste-to-energy projects, The County submitted
a WDOE funding application (the project was con-
sidered financially inipossible without WDOE
grant approvaly, Skagit County has estimated that
the 50 percent matching grant allows the tpping
fee, which is required to offset disposal operation
and maintenance expenses and debt service, to be
reduced from $49.50 10 $35 per ton,
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4, Negotlation of an energy sales contract, The County
signed a 20-ycar agreement for firm power pur-
chase with PSP&L at a levelized price of 49
mills/kWh,

S, Obtaining environmental and operating permits,

6. Issuance of a request for proposals (RFP) and contrac-

tor selection, Skagit County elected to select a
single contractor (Wright Schuchart Harbor Co.,
[WSH)) to design, build, and operate the waste-to-
energy project.

7. Project testing, commigsioning, and acceptance,

8. Negotiation of outstanding claims,

Fuel Supply Availability and
Security

Under Washington State law, counties are charged with
the disposal of solid waste, Cities, however, are not
obligated to make use of the couniies’ services. Skagit
County has assured its waste stream by signing Interlo-
cal Agreements with the county's cities (Anacortes,
Burlington, Sedro Woolley, Mount Vernon), The waste
stream has broad seasonal variations with more vegeta-
tion and a higher volume in the summer months, A
municipal waste analysis by weight is given in Table
11,

Table 1-1
Municipal Solld Waste Analysis by Welght
Aluminum and non-ferrous metals 1%
Textiles 2%
Plastics 4%
Rubber/leather 3%
Gluss 10%
Ferrous metals 9%
Paper 35%
Food wastes 15%
Yard wastes 16%
Miscellaneous S%
Total 100%

The waste stream has a heating value of approximately
4,500 Btu/lb. The waste-to-cnergy facility is currently
recelving 132 tpd bused on a 7-day week. As the waste
is burned, it is reduced to an ash residuc, Under typical
operations, a 65 (o 75 percent weight reduction and a
90 percent volume reduction are expected.

At the Skagit County fuctlity, approximately 2,04
pounds of 450-psig, 4651 stean is produced per pound
of refuse burned, Frone SO (o ST MWh per day of

celectrical energy is produced when the plantis lring al

a rate of 162 tpd. However, the efficiency of converting
unprepared solid waste (o electrical energy iy depend-
ent upon the facility's [lring rate, Both steam turbines
and generators have characteristies carves or efficiency
curves such that the electrical output from combustion
of an incremental unit of refuse depends upon the per-
cenfage of full-rated load,

Even with the Interlocal Agreements, waste stream los-
ses can occur, The citles are examining the estab-
lishment of composting programs for grass clippings
and yard wastes, While there is no market for these
products, cost recovery is possible through avoidance
of the County's disposal [ec. Additional logses could
occur through the dumping of construction and demoli-
tion products (including roofing and wood wastes) in
designated landfills. While the County technically has
the power to forbid these activities, it uses this power
sparingly 1o foster harmonious relationships,

Financing, Installation, and
Operating Costs

Skagit County financed the waste-to-energy project
through limited General Obligation bonds. The bonds
are backed by the assets of the facility plus the credit of
the County. Revenue bonds were not used because of
the relatively small size of the project and because they
would require a vote, with the potentiai existing for this
"fast-track” project (o be seriously defayed or (er-
minated, Ultimately, the County decided that the
General Obligation bonding mechanism could be used
with no adverse effects.

It is extremely difficult to isolate the portion of the
project’s capital, administration, and operating and
maintenance costs that can be ascribed solely (o energy
production. Waste-to-energy plants do not eliminate
the requirement for a county to continue (o operate af
least one landfill, Municipal waste must be diverted
from the incineration/resource recovery facility during
planned or unplanned outages, and {1y ash must be dis-
posed of, as well as appliances and demolition debris,
In the County’s 1986 Supplemental Draft EIS for this
facility, base case (incineration only) versus total costs
(with heat recovery boiler plus electrical generating
capability) are given for ten project alternatives, Costs



of (he electricity pencerating portion of the plant tnpe
from $.2.4 to $3.4 miltion,

Costs ol operating the County's entire Solid Waste
Division are given in Table 122, Annual Resource
Recovery Bactlity operativ g and maintenanee costs are
S 4 million, while debt service on the facllity's
limited General Obligation bonds s $723,000,
Revenues from the sale of electricity are projected at
$645,000 per year,

Table 1-2
Construction and Operating Costs

Skagit County Resource Recovery Facllity
Construction cost* $13,000,000

Operation and maintenance (county solid waste costs)

Administration 80,000
County forees Cincluding landfith 209,500
Sile maintenance 85,000
Resouree Kecovery Facility

operation [ 1dd,600
Total $1,609,100

Debt service
Landfill bonds
Resouree Recovery Faeility

$153.200

bonds* 723,300
Total $876,500
Total annual costs 32,485,000

Revenues
Sale of clectricity $645 420
Net annual ¢ ost [ 840,180

Tipping fee (with state grann* K35/ton

*Note: Skagit County received a SO percent matehing,
WDOL grant for the project, Without this grant, the tip-
ping fee would be $49.50/ton because of inerensed debt
service,

Power Purchase Contract
Negotiations

OnJanuary 12, 1987, Skagit County and PSP&L
negotated a 20-year Agreement for Firm Power Pur-
chase, Under the terms of the agreement, PSP&L.
would purchase energy from the waste-to-cnergy
facility at a levelized price of 49 mills/k Wh, Enerpy
delivered before the "date of commercial operation”
(the date upon which the project is capable of
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delivering encrpy oo continnous basis) would be pur
chased inaccordancee with the fower rates specilied by
Sehedule O of PSP s Bleetrie "Carifl on ile with the
Washinglon Utilities and Transportation Commission
(WU'T(,

The power purchase contract has several unusual
clauses, A termination amount would be pald to
PSP&L dnthe event that the County abandons the
project or fuils to promptly return the project to com-
mercial operating status following o breakdown, The
termination amount is generally specified as an excess
payment equal to the levelized purchase price less
PSP&L's variable rate plus interest, computed monthly
and compounded anoually at the lesser of w rate of 11,0
percent or the maximum rate permitted under ap-
plicable usury law,

The agreement pives PSP&L the option to purchiagy
clectricity produced by the project beyond the 20-yeur
peciod of the contract, The County is obligated 1o pro-
vide one year's advance notice (o PSP&L, The pur
chase price would be negotiated by representatives of
the County and PSP&L. H agreenrent could not be
reached, ancarbitrator would be retained to determine a
Fair, just, and reasonable purchase price, taking into ac-
count the cost o the County of owning, operating, and
maintaining the facility; estimated tipping fees and
other revenues; purchase prices for output from sinilar
waste-to-cnergy projects in the Pacific Northwest; and
PSP&Ls costol power, I PSP&L does not exereise ity
acquisition option, then the utility is obligated to pro-
vide transmission services (o wheel the output of the
project to another interconnected utitity, The County
would provide "reasonable” wheeling compensation to
P&l

Another clause cequires the County (o furnish PSP&L
with documentation and information to verify that the
project is a "qualilying small power production
factlity" (QI) under guidelines established by the
Federal Power Act,

Finally, the purchase agreement would not go into ef-
fecCunless and until approved by the WUTC, PSP&L.
was reguired to exercise reasonable efforts in good

faith to obtain such approval, Ultimately, PSP&L and
County stalf made two presentations o the WUTC (o
address and resolve issues ol fairness (o the ratepayer,
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Permitting and Licensing
Requirements

The County was required to oblain an Approval (o
Operate from the Northwest Air Pollution Control
Authority; a Prevention of Significant Deterioration
(PSD) determination from the WDOE; and a Solid
Waste Disposal Site Permit, ¢ Varlance for On-Site
Sewage Disposal, a Review of Notice of Constiuction,
and an ingpection of closed landfills from the Skagit
C'ounty Building and Health Departments, The lead
ageney for preparation of a State Environmental Policy
Act (SEPA) EIS was (he Skagit County Department of
Planning and Community Development. A Special Use
Permit also had to be obtained from Skagit County,

[tis the responsibility of the Northwest Alr Pollution
Control Authcrity to derermine what constitutes the
"best available contiol technology" (BACT) for cach
new point source of emissions to the atmosphere,
BACT is defined in the State Clean Air Act and the
Washinglon Administrative Code (WAC 173-403-030)
as: "..technology which will result in an emission
limitation (including a visible emigsion standard) hased
on the maximun degree of reduction for eactt air pol-
lutant subject to this regulation..." BACT would be
determined: "...on a cage-by-case basis, tuking inlo ac-
count energy, environmental, and ecconomic impacts
and other costs..."

The BACT review considers initial installation costs,
maintenance expenses, control equipment energy con-
sumption, and the location, size, and nature of the
proposed facility, The reviewing agency may prescribe
a4 design, equipment, work practice, operational stand-
ard, or combination thereof to meet the BACT require-
ments, !

Prevention of Significant Deterioration (PSD) is a pro-
gram to prevent the deterloration of air quality in arcas
that meet the National Amblent Alr Quality Standards
(NAAQS). While a New Source Review Is made by the
local air pollution control authority, the PSD is ad-
ministered by the WDOE,

Under the PSD process, the applicant submits a scop-
ing document. The document must contain a descrip-
tion of process and flow diagrams, design and
operating parameters, and estimates of potential emis-
stons Tor all pollutamts, Potentlal emissions are deter-
mined by assuming that the equipment is operating at

maximum capacity, 24 hours a day 165 days a year,
tuking air pollution control equipment tnto account,

WDOE applies a PSD screening and an applicability
test, Projects that release more than 250 tons per year
(tpy) of any regulated pollutant (not including fugltive
emissions) or sources falling within one of 28 special
categories having potential emissions of 100 tpy (in-
cluding fugitive emissions) of any reguluted potiutant
must undergo an application test. Municlpal In-
cinerators capable of charging more than 250 (pd are
one of the named PSD source categories, The Skagit
waste recovery project has a capacity of only 178 tpd
and would aroduce emisslons of approximately 17 tpy
of carbon monoxide, 85 (py of nitrogen oxides, 0.8 tpy
of sulfur dioxides, and 30 tpy of particulate matter, As
the project would not produce emissions of criteria pol-
lutants in sufficlent quantities to exceed the 250 tpy
screening criteria, a PSD review was not required,

In 1985, WDOE promulgated {ts Minimum Funetionul
Standards for Solid Waste Handling (Chapter 173-304
WACQC), While the state has the responsibility for coor-
dinating the development of a Solid Waste Manage-
ment Plan, the local governments mus( establish
management cencepts for waste handling, (ransporta-
tlon, recycling, processing, treatment, resource
recovery, encrgy recovery, incineration, and landfill-
ing. Management and operational functions must be
consistent with the priorities of waste reduction, recy-
cling, energy recovery and incineration, and landfilling
established in RCW 70,95.010.

The local health departments arc charged with enfore-
ing the minimum functional standards, while WDOE
reviews and provides technical assistance, Disagree-
ments are appealed to the Pollution Control Hearings
Board, Thus, a key development milestone is the is-
suance of the Solid Waste Disposal Permit by the
Skagit County Health Department. Although the Skagit
County Resource Recovery Facility is operating, per-
mit conditions are still under discussion and WDOE
has vet to issue a notice of approval,

Several relevant picces of legislation were passed
during and after the design and construction of the
Skagit County waste-to-energy facility, Chapter 70,95
RCW was enacted In 1969 and amended in 1986 1o
deal with solid waste management, recovery, and recy-
cling, The Act establishes a Solid Waste Advisory
Committee to provide consultation to the WDOE;
directs cities and counties to prepare comprehensive
sulid waste management plans; and mandates (hat
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boards of health adopt regulations governing solid
waste handling that would result in implementation of
comprehensive solid waste management plang, Gouls
of the legislation are to protect the public health,
prevent air and water pollution, and avold the creation
of nulsances.

Chapter 173-434 WAC (Solid Waste Incinerator
Facilities), promulgated in 1987, establishes strict emis-
sions standards, combustion zone time and temperature
requirements, destgn requirementy, monitoring require-
ments, and performance standards for solid waste in-
cineration facilites.

Chapter 70,138 RCW (Incinerator Ash Residue), also
enacted in 1987, deals with the management of special
incinerator ash and calls for generators to develop
plang to reduce the quantity and toxicity of special in-
cinerator ash, The Act also directs WDOE to establish
minimum requirementy for the management and safe
disposal of special incinerator ash and to define the cle-
ments of generator ash management plans, In addition,
it requires that special ash be disposed of at facilities
that are in compliance with all standards, WDOE fol-
lowed up with a Draft Report on Ash Management
Standards in March 1988,

Chapter 184 of the Washington Laws of 1988 directs
WDOE (o determine best management practices for dif-
ferent categories of solid waste. A comprehensive solid
waste stream analysis and evaluation would determine:

+ Solid waste generation rates for each category
* Rates of recycling for each category

+ Current and potential rates of solid waste reduc-
tion

* The feasibility of segregating solid waste

* Methods available to increage the rate of solid
waste reduction

* New and existing technologles available for solid
wiste management

WAC 173-304-012 (a new section) requires that each
comprehensive solid waste management plan contain
an analysis for waste reduction and recycling, The
analysis must Include a description of markets for
recycled materials, a review of waste generation trends,
a description of waste composition, and a cost analysis

of proposed recyeling or reduction programs. Finally,
ESHB 1671 requires the presence of certified operators
at resource recovery fuctlities,

Environmental Impacts and
Mitigation Strategies

The Skaglt County Resource Recovery Facllity will
add small increments to existing: emissiony of pol-
lutants in the project arca. In addition to carbon
monoxlide, nitrogen oxides, sulfur dloxide, and particu-
lates, the project has the potential to release small quan-
tities of trace metals and organic compounds a. vell as
odors and fibrogenic dusts,

Emission releases are mitigated through:

+ Proper sclection, maintenance, and operation of
air pollution control equipment

* Regulation of waste streani contents (0 prevent
hazardous and dangerous wastes from entering
the incinerator

* Operation of the incinerator to ensure proper com-
bustion temperature, quantity of excess alr, and
residence or burnout time

* Operator proficiency training
* Emissiens compliance monitoring

Solid waste incinerators are required to use the best
avallable control technology as defined at the time of
construction, The Skagit County plant iy equipped with
two filter bag house and lime injection acid gay scrub-
ber trains,

Current emission standards at the incinerator stack are
an hourly average of 0.03 graing per dry standard cubic
foot (grains/dscl) of particulate matter, 50 parts per mil-
lion (ppm) of hydrogen chloride, and 50 ppm of sulfur
dinxide (when corrected to 7 percent oxygen) with an
opacity as measured by transmissometer not exceeding
L0 percent for more than 6 consecutive minutes in any
60-minute period.

The County belleves that its plantis very clean and that
it may be the best-performing waste-to-energy facility
in North America, The project produces no visible
emissions, with particulate emissions running at 0,004
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gradns/dsel, Opacites typically runat | percent or fess
with sulfur dloxlde concentrations ol upproginately 0.5
ppni.

Clomplete combustion 18 ensured by foreed and indueed
draft fans, which malntain 90 o L0 pereent of exeess
combustion air, and the provision of at leasta one-

second residence time ina secondary combustion ¢han-

ber. Odor control {s achieved by taking the combustion
alr frony the tpping Moor, Nataeal gas bueners are ased
duting plant startup and when combustion temperatare
falls below mintnum vidlues,

The County did experience some difticalty with 1y ash
disposal, Combining or diluting fly ash with hottom
ashiis not allowed, Two of E Ty ash samples Failed the
Tinvironmental Proteetion Apency (FPA) (OsiCiLy festy
mainly because of spikes in lead concertration, Fora
period of time, the plant operators were required (o cast
thelr fly ash into one-ton conerete blocks, incurring an
unanticipated operating cost of $365,000, This reqgnire
ment was waived when the County established and
publicized @ battery purchase and reeveling progran,
Rebates of S¢cach are paid for Gashlight batteries and
S0¢ cach for automotive batteries, The rebate for auto
batteries is set low enough not to divert the flow of bal-
terles to existing recycting centers, The Clounty is
responsible for preparing and submitting a report to
WDOLE on the effectiveness of this program,

The County has found that the fly ash composition is
ulso sensitive to the quantity of lime carried over from
the dry serubber to the filter bag house and to im-
puritics contained within the lime, Typleally, 70 per-
cent of the fly ash is carried over from the scrubber,
The presence of lime also causes plant washdown and
wastewater to be high in pH, The pH must be neutral-
ized by acld addition before discharge into the sewer
system and the Burlinglon Wastewater Treatment
Facility,

Risk Management Issues

The Clounty avoided undetaking undue project
development risks through (1) anticipation and plan-
mings (2) Hguidated damages clauses inserted into the
agreement with the design/build/operate contractor
(Wright Schuchart Harbor C'ou)y und (3) specttication
of Insurance carrying requirements.

The County directed its consultant, R, W, Beck and Ay-
sociates, to perform a rigk assessment for each phase of

project development, Beek developed arisk matreis aind
asstgned probabitities and costs associnted with pos-
sible outeomes. The County altimately hid (o decide
whather (o assutme the risk at expected cost, abtain in-
suranee, or puy Ll contractor to underike the risk,

Barly [entification of risks and possible outcomes
provided the County with a realistic perspective on
licensing and scheduling of project construction ac-
tivities. Forinstunee, the County aetaally expected to
o to courtover procedural matiers relating to Eaviron-
mental Ipact Statement review, and it anticipated
profests and fepal challenges frome vendors that were
notsclected i the REP process, Through caely incor
potation obresicw, appeal procedures, and tine require
ments into i critical devetopnient path, the County
sutteved neither unexpected delays nor unanticipated
costs, Nine contractors responded (o the Connty's REP
and acshortlist ol five respoudents made presentations
before WSEH was selected, Even though a challenge (o
the County's decision was expected, the project could
hive been delayed had the protesting, vendors been able
(O halt work with a court injunction. Although such an
injunction wis sought, it was not pranted.

The Coumty also miniimized initial investients and ob-
tained protections against risk through their Incinera-
tion/Resouree Recovery Congtruetion and Operation
Contruet with WSH. First, the contractor was obligated
to provide, at its own expense, all of the necessary
preliminary design, engineering, architectural, and tech-
nical specifications and construction schedule detally
necessary o the County for permitting, planning,
review, and equipment definition, The contractor also
incurred all the costs of preparing final plans, specifica-
tions, and drawlings, The conteaetor was also charged
with obtaining all construction and operating permits
except for environmental permits such as the Special
Use Permit, Air Quality Permit, Solid Waste Construc-
tion Permit, Federal Aviation Administration Permit,
Alrport Permit, and the Solld Waste Operating License
from the Skagit County Health Department,

WSH was also obligated to construetan inclnera-
tion/resource recovery lacility that would comply with
all applicable federal, state, and local laws, ordinances,
environmental standards, and regulations in effect on
the contraet date Qunuary 12, 1987), The County
would pay a fixed price of $12.2 milllon plus sales and
use taxes, County prepayments were profected as WSH
granted the County a security Interest in work in
progress and in all raw materials, Inventory, and parts
paid for by the County,
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The cornerstone of the contract Is a set of on-line dates,
performance guarantees, seceptance testing protocoly,
monltoring requirements, and Hquidated damages
clauses, WSH iy obligated to congtruct a factlity that
meets guaranteed standards for minimum waste
throughput, plant availabllity, Inclinerator rating, stean
raising, waste reduction, turbine generator perfor-
mance, clectrical energy and fuel consumption, and
cimissions, Guaranteed levels of perfornianee are suni-
marlzed i Table 1-3,

Failure to comply with schedute or performancee
specifications resulty In Hauiduted damages payments
to the County, For instance, il the facility does not
achieve commerclal operation within 540 days (rom
the date of issuance of the Tirst Notice to Proceed with
desipn, the contractor shall be assessed a penalty of

$ 450 perday. Similarly, 1o Certificate of Final Ac-
ceptance is not issued within 570 days from the con-
tract eflfective date, the per-day liquidated damages
charge must be paid prorated based upon the difference
between the guatanteed performance level and the ee-
tual performance level divided by the guaranteed per-
formance fevel, The dadly liguidated damage charge
would continue (o be fevied until the guaranteed mini-
mum performance tevels are achieved.

WSH is additionally Hable for providing corrective ae-
tions, at its own cost, If alr emigsion standards are not
met, The contractor also holds a responsibility to reim-
burse the County if plant auxiliary fuel consumption or
celectrical consumption performance guarantees are ex-
ceeded, WSH must also compensate the County for
guarantee noticomplinnce that results in lost steam and
electricity revenues.

Finally, WSH must pay the County for waste it dis-
poses in the County's landfill that iy in excess of the
amount allowed, The payment must cover hauling and
disposal costs, cost impacts for reduced landfill life,
and lost energy value, including penalties levied
against the County for nondelivery of steam or power,

WSH must muke modifications to the plant at its own
cost to ensure continued performance acceptability. For
instance, air injectors were retrofitted onto the rotary
kilns to eliminate problems with glays slagging. WSH
is also obligated to pay all ash residue haullng expenses
while the County incurs disposal costs, Outstanding
claims involve the substantial cost of casting the {ly ash
into concrete blocks, cooling tower blowdown was-
tewater treatment, and operation and maintenance char-
ges for an optional shredder desired by the County.

Table 1-3
Minimum Performance Guarantees
Skaglt County Resource Recovery Facllity

A, Minimuni annual waste

throughput 58,400 (py
B. Maximum continuous rating (MCR) 3710 tph
per incinerator 8Y pd
C. MCR for the facility 7.42 (ph
178 tpd :

D, CGuaranteed available steam 2.04 [bs, steam
rudsing rate (450 psig,

saturated) per Ib. throughput

B, Waste reduction (excluding
ferrous recovery)

By volume 95%
By weiglht RO

I, Excess combustion alr 001 10%,

G, Maximum putrescible material
in incineration residue

Less than 1%
by weight

H., Maximum combustible

material in incineration Shall not exceed

residue 5% by weight
I, On-site electricity consumption 80 kWh/ton
throughput
J. Annual availability for each

incineration/boller line 90%
K. Annual availability for total facility 90%

L. Maximum auxiliary fuel consumption
During operation None
During startup 146,800 Blu/ton
throughput

M. Maximum particulate
emissions

0.02 grains/dscf
corrected
N, Maximum acid gas emissions

Hydrogen chloride 50 ppm corrected

10 7% oxygen
Sulfur dioxide 50 ppm corrected
10 7% oxygen

O, Exit fluc gas temperatures
Minimum 210"F
Maximum 290"F

Note: Tons, tons per year (tpy), tons per hour ((ph),
tons per day (ipd) arc short tons.
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The County compensates WSH to fully operate and
maintain the facility, Operating charges include labor,
employee fringe benefits, payroll taxes and ingurance,
operating supplies, maintenance spare parts, utilities
charges, general administration fees, and an allowance
for overhead and profit, WSH has subcontracted with
Energy Resource Recovery, Inc,, of Mount Vernon (o
operate the facility, Staffing requirements consist of
four shifts of four members cach plus maintenance per-
sonnel and drivers,

WSH also recelves 25 percent of revenues resulting
from the sale of electricity (over the prior 12 months)
that exceeds the facility's performance guarantee
WSH is obligated to segregate and haul recovered fer-
rous metal, and retains all revenues from the sales of
processed metal,

WSH s required to file a Certificate of Insurance with
the County for each required coverage, The contractor
Is required to obtain builders all-risk coverage in the
amount of the contract, fire and perils insurance, $1
million in general llability and property damage
coverage, an additional $1 million in vehicle lability,
and a $4 million umbrella/excess liability policy. The
contractor also must post a bond in an amount not less
than the contract sum and hold errors and omissions
coverage of not less than $1 million. Costs of bonds
and deductibles are borne by the contractor.

Construction Time Line

The driving force for exploring waste disposal alterna-
tives wag the establishment by WDOE of Minimum
Functional Standards for Solid Waste Handiing and
Disposal, Among other things, WDOF required all
landfills to be lined by November 1989, As a result of
the new and more stringent requirements, the Gibraltar
Landfill near Anacorles was closed in carly 1989,
while the County's Sauk Landfill near Rockport was
converted (o a transfer station, The lnman Land (i
recelved a Speclal Use Permit to continue operation
until 1995, This permit was later amended o allow ash
disposal under WDOE's Interim Guidelines,

Because of these mandated landfill closures, the waste-
to-cnergy project was put on a "fast track," The con-
struction and operation contract was signed in January
1987 and the facility began operation only a year-and-a-
half later,
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20-MW Pacific Cogeneration/Great Western
Malting Gas-Fired Cogeneration Facility

Vancouver, Washington

Project Description

The 20-MW Pacific Cogeneration (PACCO) plant
came on-line in Vancouver, Washington, in December
1982, This facility consists of a GE LM-2500 combus-
tion turbine (which is rated at 20.4-MW at 59°F), a
12.45-kV generator, and an 85 million Btu/hr
Econotherm waste heat recovery boiler. Exhaust gas
heat is recovered as 320°F hot water, which is circu-
lated by thrce 100-hp pumps to three banks of kilns
operated by Great Western Malting (GWM). Peaking
and hos! facility backup heating requirements are
provided by three 1,600-hp Johnstone boilers rated at
58 million Btu/hr each.

Background

The GWM management became interested in heat
recovery and/or cogeneration alternatives in 1977,
when Rocket Research was completing an industrial
survey and assessment of regional cogeneration oppor-
tunities. Rocket Research attempted to match GWM
thermal requirements with heat rejected from adjacent
companies. A match was proposed with the Alcoa
Aluminum plant, which was 4 miles away. GWM re-
quires low quality energy, i.e., 245°F hot water to
produce 180F air for its kiln drying process. It was
proposed that Alcoa’s waste heat could be recovered
and used to preheat GWM'’s water to 160°F. A $4 to $6
million investment would be required for heat recovery
equipment, a pumping station, and transfer pipeline

Negotiations ensued and the project proponents found
that it was difficult to "marry" two different industries
while providing the investment security assurances
necessary (o obtain financing.

A subsidiary of Rocket Research, TransEnergy Sys-
tems, then approached GWM regarding possible
cogeneration opportunities. Since GWM was interested
in reducing operating costs, it obligated $30,000 (o

$35,000 in 1979 for conceptual design and feasibility
studies. The timing for this project was ideal, for the
following reasons:

» The Public Utility Regulatory Policies Act
(PURPA) enacted in 1978 guaranteed GWM a
market for electrical energy.

* Regional droughts in 1973 and 1977 had raised
concerns about brownouts or electrical curtail-
ments.

« The region was forecasted to suffer electricity
supply deficits throughout the mid 1980s.

» Projected avoided costs, based upon the costs of
building and operating large-scale coal or nuclear
plants, were high.

» 'GWM was going to have to install new boilers to
convert from a direct to an indirect kiln firing
process.

Since 1937, GWM had direct-fired its kilns with diesel
or Number 6 fuel oil. Sulfur in the fuel provided the
acidic conditions necessary for bleaching the barley.
Unfortunately, however, nitrogen oxide (NOx) combus-
tion products combine with natural chemicals in the
barley to form dimethyl nitrosamine, a known car-
cinogen. As demand for diesel-dried malt diminished,
malters across the country began converting (o indirect
firing with SO2 gas injection systems. GWM was thus
in the position of obligating approximately $3 million
to construct a new natural gas-fired heating plant. The
time was ripe for an assessment of cogeneration alterna-
tives.

Plant Operational Characteristics

GWM employs 160 peuple in Vancouver and produces
20 million bushels of product annually making it the
third largest maltster in the United States. With
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GWM’s purchase by Canada Malting in March 1989, it
is part of the largest malting company in the world.

In the malting process, six varicties of barley are
steeped in waler {or 48 hours, then allowed to ger-
minate (converting starches into fermentable sugars) in
rotating drums under cool, moist conditions for 96
hours; the barley is then kiln dried before being
blended into a finished product and shipped to brewers.
GWM's Vancouver plant uses three malting processes
with three different kiln drying cycles. With the ability
to stagger its kilns at 12-, 24-, and 32-hour drying
cycles, the GWM plant has a nearly continuous thermal
requirement and is thus compatible with base-loaded
electric powerplant operation.

A constant thermal load is essential for a cogeneration
project’s success. At GWM's malting facility in
Pocatello, Idaho, which has a single kiln operating on a
16-hour cycle, a cogeneration plant would not be cost
effective; the plant would have to shut down for several
hours while the kiln was being charged and emptied. In
contrast, the Vancouver plant offers a nearly con-
tinuous heat load, 24 hours per day, 365 days per year.

Th~ malting process is thermal energy-intensive, requir-
ing three times more thermal than electrical energy.
The electrical load at GWM averages 4 MW, while the
typical heat load is 90 million Btu/hr. While the
cogeneration plant is thermal following, with electricity
produced as a byproduct, the facility’s thermal loads
are such that the average on-line time for the cogenera-
tion facility, not including overhauls, exceeds 98 per-
cent.

The cogeneration plant is sized so that combustion tur-
bine exhaust gas at 910°F is converted to 85 million
Btu/hr of 320°F hot waler in the finned tube heat
recovery boiler. The cogeneration plant provides ap-
proximately 85 percent of the facility’s process heating
requirements. Three 58 million Btu/hr Johnstone
boilers are maintained in hot standby and used to pro-
vide peaking services. The hot water is routed through
secondary heat exchanges to produce 130 to 180°F air,
The kiln supply aur temnperature is modulated to
produce 90 to 110°F wet bulb discharge air.

Kiln exhaust air heat recovery could reduce the plant’s
thermal energy requirements by 15 to 18 percent.
While this technology is employed at GWM’s Pocatel-
lo facility, its energy savings potential and cost effec-
tiveness is degree-day and humidity dependent. This
technology would not be cost effective, for example, at

GWA's Clity of Commierce, Clalilornia, facility, Heat
recovery would be veconsidered at Vancouver only if
the facility were expanded 1o inctude a fourth set ol
kilns. In that event, the installation of heat recovery on
alt kilng would eliminate the necessity to expand the ex-
isting boiler plant.

Utility Agreement

In 1982, PACCO signed an agreement with Clark
County PUD whereby the utility would reimburse
PACCO for installing, maintaining, and operating the
cogeneration project. The cash payments cover the
amortized cost of financing and provide PATCO with a
guaranteed 9 percent rate of return on its investment,
PACCO holds the legal title to the plant and provides
thermal energy (steam) to GWM at no cost. PACCO
subsequently paid approximately $8.9 million to
procure and install the combustion turbine, generator,
utility switchgear (12,45 kV to 115 kV), and a 4-mile-
long, 6-inch-diameter gas transmission pipeline. All
electricity produced goes to the utility.

The utility also pays all maintenance and fuel costs
necessary (o powetr the combustion turbine and supply
waste heat to GWM. When the debt service is retired
after 12 years, the agrecment terminates, with PACCO
retaining all ownership rights to the cogeneration
project, except the utility substation.

Under the agreement, perceived at the time as mutually
beneficial, Clark County PUD would additionally be
responsible for compensating GWM for "excess" fuel
consumed during combustion turbine maintenance
overhauls, outages, shutdowns, or curtailments of inter-
ruptible gas service. This agreement was voluntarily
negotiated outside of PURPA.

GWM provided the gencrating site and managed con-
struction activities. It purchases transport gas and per-
forms routine maintenance. At a cost of $3.7 million,
GWM also funded the backup/peaking boilers, hot
water circulating water pumps and piping, and the kiln
water-to-air heat exchangers. A side benefit to GWM
was the removal and replacement of much asbestos-in-
sulated piping at fairly low cost during construction of
the cogeneration unit,

The utility holds an option to renegotiate the power pur-
chase agreement at the end of the 12-year contract.
While the utility is obligated to purchase power and
energy at a rate based upon its full avoided costs,
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negotiation may not occtir unless favorable (erms are
received.

Transport Gas Issues

Natural gas for the cogeneration project is purchased
from Northwest Natural Gas (NWNG) under two rate
schedules. GWM purchases firm 50-psi street gas for
use in its peaking boilers. Approximately 2,000 therms
of gas per day (or 700,000 therms per year) are put-
chased at a current rate of 36¢ to 37¢/therm. Boiler gas
consumption increases to an absolute baseload of
18,000 to 20,000 therms/day when the combustion tur-
bine is off-line,

Gas for the combustion turbine is purchased by GWM
under an interruptible schedule. The current rafe is
16¢/therm at the Northwest Pipeline gate station plus a
wheeling fee levied by NWNG, NWNG currently as-
sesses a 7¢/therm transport charge in the summer with
a 9¢/therm charge in the winter.

As the cembustion turbine consumes 18 million therms
per year, in aggregate the cogeneration lacility is
NWNG's second largest customer. Transport gas is
procured for the combustion turbine powerplant, with a
gas marketer such as McCall Oil or Westar sclected by
compeltitive bid. Gas volumes are nominated on both a
daily and monthly basis.

When the cogeneration plant was built, a 3.5-mile-long,
6-inch-diameter gas line was installed to convey 350-
psi gas from the Northwest Pipeline to the generating
site. Direct access to the high pressure gas offset the
need ror the project developers to install and maintain a
1,500-hp gas compressor. PACCO paid for the
$450,000 gas transmission line and then decded . over
10 NWNG.,

Since 1985, natural gas rates have declined from a firm
rate of about 60¢/thcrm to an interruptible rate of
22¢/therm. (The combustion turbine was shut down for
one year in the early 1980s when it was not cost effec-
tive to produce electricity at the project because of high
gas prices.) This decision was made by PACCO with
input from Clark County PUD. The PUD has no right
to restrict or control the output of the generating
facility. Electricity generating costs subsequently
declined from 6.5¢/kWh in 1984 (0 3.5¢/kWh today. A
portion of the high price in the early years of project
operation was due to a 20¢/therm (ransport fee assessed
by NWNG to wheel the product over the deeded 4-mile

transmisston line, By not taking title to the gas,
PACCO is able to pay a utility tax (approximately 4
percent) versus the higher state sales tax,

Although NWNG has reduced its transport fee, further
reductions are sought by the project developers, In
1987, the gas utility was paid approximately $3.5 mil-
lion for transportation services. It is cost effective for
PACCO to install a new bypass pipeline if the transport
rate is not reduced 10 2.5-2.7¢/therm. A proposed
Transportation Service Agreement calling for a rate of
2.5¢/therm is currently awaiting approval from (he
Washington Utilities and Transportation Commission,
PACCO will obtain negotiating leverage as it has ap-
plied for permission to build a bypass line under
FERC's 7-C process. Right-of-way could readily be ob-
tained as the proposed line would be routed on Port of
Vancouver property.

Under hypass conditions, PACCO would negotiate
directly with gas producers and the pipeline company.
NWNG need not be involved and the transaction would
not come under the purview or regulatory powers of
the Washington Utilities and Transportation Commis-
sion,

Turbine Selection and Design
Criteria

General Electric’s aircraft-derivative LM-2500 combus-
tion turbine was selected during conceptual design and
analysis because it matched the GWM facility’s ther-
mal loads. Solar turbines were examined, but three 8-
MW MARS units would have been required. The
equipment cost for GE’s package unit amounted to

$6.5 million.

GWM had two overriding design goals:

» To operate an unmanned facility (it costs ap-
proximately $160,000 per year to provide single
person, around-the-clock coverage)

» To provide 100 percent backup capability for the
combustion turbine

Hot waler way selected over a steam distribution sys-
tem because of manning considerations, (GWM was
told it has the largest hot water boiler system in opera-
tion west of the Mississippi River.) Originally, 247°F
water was proposed, because under the Power Boiler
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Code, piping class, specification, and weld ingpection
requirements increase above a 250°F temperature, It
was later found that the temperature could be increased
to 320F with no penalties. Economic advantages oc-
curred with the ability to reduce both pipe and coil
sizes.

The design contract with TransEnergy Systems was
written for $450,000. TransEnergy came back with a
charge of $890,000; a lawsuit ensued, went to arbitra-
tion, and was settled for $500,000. GWM paid the
design costs, with Clark County PUD designing and in-
stalling the substation at ity cost. By providing a GWM
staff person to coordinate purchases and scrve as a con-
struction manager, the overall design fees were held to
only 3.8 percent of the total project cost.

Typically, the combustion turbine would produce about
18 MWa, with (he heat recovery boiler providing ap-
proximately 85 percent of GWM's 90 Btu/hr average
thermal load. With the turbine running, a single peak-
ing boiler would be in operation. The combined plant
consumes 18.7 million therms of natural gas annually.

- Maintenance Requirements and
Project Scheduling

Combustion turbines gencrally can be expected to
produce 103 percent of rated capacity when new. The
efficiency drops by S percent over the first 6 months,
then slowly decreases by 10 to 15 percent because of
blade degradation. A $700,000 hot section overhaul
was scheduled after 23,000 hours of operation, A
second major $1.5 million overhaul is typically
scheduled at 50,000 hours and includes combustion tur-
bine hot section, generator, and compressor refurbish-
ment. This overhaul is expected to take 4 months with
the turbine pulled and rebuilt at General Electric’s On-
tario, California, shop. The second overhaul was actual-
ly scheduled at 46,000 hours to coincide with the Clark
County PUD’s low load summer period. PACCO is
obligated to supply heat to GWM (with PUD reimbur-
sement) during these scheduled maintenance outages.

Another hot section overhaul will occur after 23,000 ad-
ditional hours, with the second major overhaul ex-
pected in 1994-1995. During this overhaul, the
combustion turbine, compressor, and generator will
again be refurbished and the heat recovery boiler will
be retubed. A $2.5 to $3 million investment will be

required and will undoubtedly be a negotiated item in
future power purchase contract discussions,

With overhauls not included, the combustion turbine is
on-line approximately 98.5 percent of the time, The
project sponsors had originally anticipated a total
downtime of 10 percent per year,

Once a month, the combustion turbine is shut down for
a 4-hour chemical/water wash, Additional maintenance
is accumulated and performed during this short
planned ouwtage. An operational ground rule is always
to schedule the water wash after 10 a.m. to ensute that
the unit is not taken off-line during the utility's peak
load period.

The maintenance operators have experimented with dif-
ferent wash cycles, ranging from 2 wecks to 2 months,
Because of compressor blade fouling, the unit loses
about 1 MW over the course of a month, with the bulk
of the loss occurring in the first week. Thus, there is a
direct tradeoff between improved efficiency and in-
creased outage time. A new procedure allows the
operators to do perhaps every other water wash while
the unit is on-line,

Care is taken to clean the turbine's combustion air, Air
flow is first routed through an inertial filter (similar to
a cyclone), then through filter plates. Waste heat from
the compressor is used for icing control.

GWM feels that the impressive performance posted by
its gencrating plant is due to following proper main-
tenance procedures and from not driving the unit (0o
hard. The facility could be uprated to 22 MW by in-
creasing the combustion temperature from 1,407°F to
1,558°F. However, the engine would degrade faster.
The expected life of a gas-fired combustion turbine ran-
ges between 80,000 and 90,000 hours.

The annual maintenance budget for the cogeneration
plant is $75,000, plus {,200 hours of preventive main-
tenance performed by the crew. At $20/hour, the staff-
ing requirement is $24,000 per year. An additional
1,200 hours is budgeted by GWM for work performed
on the peaking boilers and hot water distribution sys-
tem. With off-shift work (averaging 1/2 hour per day),
the stafTing maintenance budget will increase to
$60,000 per year. Keeping track of and allocating main-
tenance charges is complicated and time consuming. In
the future, PACCO is expected to assign a full-time per-
son to the site.
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Ownership Transfers and Project
Financing

In 1976, Univar Corporation purchased GWM from the
Columbia Corporation of Portland, PACCO was
created as a subsidiary corporation with ownership of
the cogeneration facility, Under the 1982 contract with
Clark County PUD, the utility would reitnburse
PACCO for costs incurred for purchasing, installing,
and maintaining the electrical generating portion of the
plant. A heat agreement was signed with GWM, The
cogenergtion project has been described as a joint and
generally hartnonious effort between Clark County
PUD, GWM, Univar Corporation, and the Northwest
Natural Gas Company.

In 1984, Univar Corporation spun off PennWest
Limited of Bellevue, Washington., PACCO became a
part of PennWest. GWM was then sold to Canada Malt-
ing of Toronto. Participants in the power purchase con-
tract/heat agreement renegotiation in 1994 thus may
include Clark County PUD, PennWest, PACCO,
GWM, and Canada Malting.

Financing for the entire project was arranged by Univar
Corporation with SeaFirst Bank. The short-term con-
struction loan was at prime plus approximately 3 or 4
percent, while long-term financing ran close to 10 per-
cent. A major driving force for expedient project con-
struction is the availability of lower interest rate
"take-out" financing,

Clark County PUD received a rebate for a portion of its
electricity acquisition expenses under BPA's Exchange
Transmission Credit Agreement, The utility was able to
exchange a block equal to the residential portion of its
load60 percentand receive credit for the difference be-
tween its average system costs and BPA's Priority
Firm rate, This agreement was terminated in 1988 with
the utility receiving a lump sum cash settlement.

Licensing and Permitting

Project licensing and permitting was completed by
GWM in approximately one year. Upon examination of
an Environmental Checklist, the lead agency issued a
Dctermination of Non-Significance. As it was deter-
mined that the proposed project would have no prob-
able significant adverse effect upon the environment,
an Environmental Impact Statement was not required
under the State Environmental Policy Act (SEPA).

Three key pertnits were required: An exemption from
the federal powerplant and Industrial Fuel Use Act of
1978 a declaration by the Federal Energy Regulatory
Commission (FERC) that the project {s « PURPA
Qualifying Facility (QF); and & Permit to Construct
from the Southwest Air Pollution Control Authority,
Two legal firms were retained to oblaln (he federal per-
mits,

“The Air Pollution Control Authority requires the plant

operators to maintain NOx emissions below 64 parts
per million (ppm). A water injection emissions package
was supplied by GE, Continuous natural-gas-to-water
ratio monitoring is required by the Environmental
Protection Agency. Typically 8 to 9 gpm is required for
NOx control. Although the NOy control package
reduces the natural gas combustion efficiency, it in-
creases the rated output of the turbine/generator,

Tax Credits and Incentives

The cogeneration plant was brought on-line in Decetu-
ber 1982, and operated for the minimum of 48 hours re-
quired to qualify for federal tax credits and
depreciation allowances, The facility operators do not
recall the type, timing, or amount of credity received, A
short summary of the credits available at that time can
be cxtracted from the December 1980 Cogeneration
Handbook published by the Washington State Energy
Office (WSEO):

The Internal Revenue Service (IRS) allows a one-
time Investment Tax Credit (ITC) of 10 percent
of the cost of business equipment bought or put
into use; building or components of buildings do
not qualify. The Energy Tax Act of 1978 also
created a Business Energy Investment Tax Credit
which is an additional credit against an individual
or corporate tax liability of 10 percent of the cost
of energy-saving or producing business equip-
ment as well as buildings and property that have
alternate energy structural components.

The Crude Oil Windfall Profit Tax Act of 1980
amends several provisions from the Energy Tax
Act...and provides a 10 percent nonrefundable
energy credit from I January 1980 through 31
December 1982 for equipment that enables a
boiler or burner at an existing facility both to
produce steam, heat or other useful energy and
also produce electricity (i.c., cogeneration equip-
ment),
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The state of Washington also provided incentives for
cogeneration project development, Substitute House
Bill No, 1013 of 1979 glves tax credits to industrial
cogenerators and assigns WSEQ to provide technical
assistance for the Department of Revenue with respect
(o certifying cogenerators, This bill sunsetted in Decem-
ber 1989,

Benefits the bill provides for cogenerators include the
following:

« Business and Occupation Tax credits in the
amount of 2 percent of the capital cost ol a
facility, The credit must not exceed 50 percent of
the developer's tax liability and {s limited to 50
pereent of the cost of the fucility, Federal tax
credits are deductible [rom this tax credit,

Exemption from property taxation for 7 years,

Exemption from state utllity regulations (when
nonpolluting renewable sourcey such ayg wood
wastes, municipal solid wastes, und agricultural
wastes are used),
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Chapter 3

5-MW Weeks Falls Hydroelectric Facility

North Bend, Washington

Project Description

The run-of-the-river Weeks Fally hydroelectrie project
(FERC #7503) came on-line In May 1987, Electrical
output is sold to Puget Sound Power and Light Com-
pany (PSP&L). The project is located on the South
Fork of the Snogualmic River at River Mile (RM) 13,6
in King County, Washington, approgimutely 8 miles
southeast of the town of North Bend, The South Fork
Snoqualmle River is o teibutary of the Snoyualmie
River, a primary component of the 1,780-square-mile
Snohomisti'River Bagin, the second largest drainage
system in the Puget Sound reglon,

As a run-of-the-river installation, the project has a
diversion weir that lacks the capability to regulate
streamflow, Project structures consist of a low diver-
sion weir and inteke facility, fish screens, a tunnel, o
powerhouse containing a 5-MW turbine generator,
switchgear, and a buried transmission line, The $7.7
million project is expected to produce 18 million kWh
of electrical energy annually. Project features are brief-
ly summarized in the following section and in Table
3-1,

Project Features

The Weeks Falls project consists of a run-of-the-river
development, using the power potential of a drop of ap-
preximately 89 feet in the profile of the South Fork
Snoqualmic River, The following are the project’s sig-
nificant features,

Diversion Weir

A rubber diversion weir, approximately 80 feet long
and 8 feet high, was constructed across the river, The
weir has a varia™le helght, such that under flood flows
aconstant water < face elevation is maintained,
Provision was made for the pagsage ol the required 38
cubic feet per second (cfs) instream flow through the
diversion weir to provide fus the downstream passage

of resident fish and to prevent the accumulation of sedi-

ment upstream of the weir structure,

Intake Structure

A concrete-lined channel was constracted leading from
the pool above the diversion weir to a reinforeed con-
crete Intake structure houstug trash racks, fish sereens,
und a closure gale,

Located on the bank of the river, the intake stracture 1y
approximately 20 feet wide, 90 feet Tong, and 30 feel
high {rom foundation to the access deck level, Al the
apstrenm end of the structure, stoplog slots and in-
clined trash racks consisting of steel bary are provided,
After passing through the racks, water flows through
14 travelling-belt, wire-mesh fish sereens, having o
total wetted area of 1,500 square feet,

Power Conduit and Penstock

Water passing through the screens enters a subsurface
tunnel inlet, where it is conveyed (o the powerhouse,
Approximately 600 {eet of the tunnel is in rock that did
not require lining, The downstream portion of the tun-
nel required a stecl liner because of insufficient rock
cover for the operuting pressure,

alls the South Fork of the Snoqualmie
River drops 87 feet in a distance of 750 feet,
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Table 3-1
Summary of Project Features
Weeks Falla Hydroelectrie Project

Location of powerplant South Fork Snoqualmie River,

Diversion weir

Impoundment

Intake channel

Intake structure

Tunnel

Powerplant

Transmission line

Estimated annual
energy production

Total project
capital cost

RM 135

Sec. 34, T23N, TYE, W.M,
Longitude 121 38" 50"
Latitude 47 26' 00"

Length
Height
Crest elevation

Normal water surface elevation
Water surface area
Gross storage

Length
Bottom width
Bottom elevation

Length

Width

lavert elevation

Access deck elevation
Minimum wetted area of fish
screens

Length
Ditur;eter
Liner

Total plant capacity
Type of operation
Number of units

Type

Rating
Flow, cfs
Head, feet
Output, kW

Length
Voltage

Type

18 million kWh

$7.7 million

80 1eet
9 feel
1,239 feet MSL - varlable

[,289 feet MSL
3 gerey - maximum inerease
3 ucre-fect

40 feet
20 feet
1,270 feet MSL

6() feet
20 feet
1,268 fect MSL
1,292 feet MSL

1,160 square feet

65() feet
10 feet
60-foot steel liner

5.0 MW

Automatic, run-of-the-river
{

Horizontal Kaplan

711
89
5,000

3,830 feel
4.5kV
Buried cable
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Water is diverted by an air-inflated rubber weir through fish
sereens to a powerhouse containing a 5-MW turbinelgener-
ator set,

Powerhouse and Tailrace

The main powerhouse structure is approximately 35
feet by 50 feet in area, The superstructure of the build-
ing was designed to blend appropriately with the yur-
roundings,

The layout of the powerhouse provides for a single tur-
bine-generator (a horizontal-shaft, double-regulated
Kaplan unit), to be located on the machine floor, with
the turbine draft tube discharging horizontally (o the
tailrace. As the available streamflow is allocated to min-
imum instrean flow and power production require-
ments, outside of limited high flow periods, no space is
available or necessary for the siting of future turbines,

Water leaving the turbine draft tube is directed to the
river in a concrete-lined tailrace channel, Racks are
provided in the tailrace for the protection of fish life,

Turbine and Generator

The turbine-generator equipment selected for the
project consists of a single 5-MW horizontal-ghaft
Kaplan unlt. The turbine is rated to produce ap-
proximately 6,500 hp at a rated head of 86 feet and a
flow of 711 s, The synchronous generator is rated at
5,000 kVa, at 0,95 power factor, 4,160 V, 3-phase,
and 60 Hz, and is equipped with rotating brushless
exclitation,

Transmission Line

A niew transmission line was congtructed to convey
power genetatod by the project to the reglonal power
network, The 34.5-kV underground transmission loe
connects (o an existing 34.5-kV PSP&L lne located
alongside 190,

Controls

The powerhouse control system iy designed for fully
automatie (unattended) operation with remote alarm
monitoring. The control system allows the hydro unit
to be operated munually ot automatically from a main
control switchboard located in the powerhouse,

Partnership Agreements,
Financing, and Installed and
Operational Costs

Project Ownership and Financing

The owner, South Fork 11 Agsoclates, is a partnership
consisting of two general partners: South Fork 11, Inc.,
and Western Power, Inc., both Waghington corpora-
tions. Western Power, Inc,, Is & wholly owned sub-
sidiary of Pacific Hydropower, which in turn Iy owned
by Pacific Lighting Energy Services, a subsidiary of
Pacific Lighting of California, South Fork II, Inc., ls an
investor owned corporation, The project civil contrae-
tor was Gilbert-Paciflc of Camas, Washington, The tur-
bine-generator, controls, and substation equipment
were provided by Axel Johngson Engineering Corpora-
tion of San Francisco, California,

South Fork I originated in the summer of 1980, when
a group of investors contributed $10,000 to $15,000
each to ralse $100,000 for project feasibility asscss-
ment and licenging, (At that time, licensing costy were
on the order of $60,000 to $70,000,) The group sub-
mitted an Environmental Checklist to the King C'ounty
Department of Community Developrient in September
1982, A Declaration of Non-Significance was lssued
by the County in November of 1982, As it was deter-
mined that the project would not have a serious adverse
impact on the environment, an Environment Impact
Statement was not required under the State Environ-
mental Policy Act (SEPA), In August 1983, South Fork
I followed up with an application to the Federal Ener-
gy Regulatory Commission (FERC) (o construct,
operate, and maintain the Weceks Falls project, The
licenge was ultimately issued in April 1985, The
original application was for a 3.5-MW powerplant
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conslsting of two turbine-generator sets, ‘The capacity
way tnerensed to § MW and the annual electrieal
production estimate tadsed from 13,5 (o 18 million
kWh following turbine-generntor bidding and selection,

Project costs esealated 1n large part because of sig-
nifleant redesign requirements imposed on the fish
screens by the regulatory agencles (primarlly the
Washlugton Departiient of Came, now the
Washington Department of Wildlife), Project flsh
sereen Ingtallation costs inereased almost fourfold,
from $285,000 to approximately $1 mitllon,

With lncreased project costs and high interest rates, the
project was marginal and some of the original investors
could no longer participate, The investors also had to
tudse $1.5 to $2 million for equity purposes. Thus, new
partners were brought 1o and sonie of the original lnves-
tors were bought out ata 10 percent return on fnvest-
ment,

Two of the investors were Integral to the project’s suc-
cesy, Harry Hosey, of Hosey and Associates Engincer-
ing Company, performed project feaslbility, Heensing,
design, specification preparation and equipment selee-
tion, power purchase contract negotiation, and construc-
tion management functions, Hosey also oversees two
part-tme attendants who madntaln and operate the
project,

The second key uctor was Pacifle Energy. Paclfic
brought capital, guarantees, and banking contacts to the
project team, The project was able to get a $5.5 million
construction loan from Cltibank of New York at 2 per-
cent less than prime, The availability of financing at an
interest rate of less than 6 percent has considerably
helped the project economies, Take-out financing has
not yet been coneluded,

It is Important to note that the project would not have
been cost-effective without the availabllity of the 10
percent investment tax credit, the T percent energy tax
credit, and rapid depreciation (5 years under the ue-
celerated cost recovery system),

Installed and Operating Costs

The total Installed cost of the Weeks Falls project was
$7.7 million ($1,542 per installed kilowatt), Project
costs by component are given in ‘Table 3-2, An carly
cost estimate with ltemization by component Is given
In Table 3-3,

Table 3-2
Cost Summary

Weeks Falls Hydroelectric Project

Deslgn and construction management
Fquipment

General construction

Nature trall

Utility Interconnec tion

Total

Table 3-3

$1, 100,000
[.600,000
4,600,000

{2,000
400,000
$7.712,000

Estimated Equipment and Construction Costs
Weeks Falls Hydroelecttlc Project

Powerhouse Equipment

Turbine

Gienerator

Hydraulic power unit

Turbine gute controller

Stutlon gervice switchgenr

Plant batlery system

Matn control switehbonrd

Cienerator breaker

Substatlon transformer and swltchgear
Tallrace gate

Maintenunee holst

Sump and dewatering pump and piping
Oil/water separator

HVAC

Intake/Diversion Structure Fguipment
Inflatable rubber weir
Intake gate

Traveling belt fish screens
Diversion sluice gates
Sump pumps and piping
HVAC

Level control systen

1/O pancl

Motor control center
Service transfornier

Powerhouse Eyuipment Total

Intake/Diversion Structure Equipment Total

Access roand

Transmlgsion line

Powerhouse and tallrace structure
Intake/dlversion structore

Power conduil

*Total

$550),844
344 369
13,897
(2,500
38,004
11,270
126,100
49930
Rel, 340
40,000
7,050
05,000
27,000
25,000
$1,416,090

255,000
40,000
285,000
20,000
15,000
15,000
21,300
45,000
15,500
12,200
$744,000

$1,416,090
744,000

70,000
00,000
900,000
850,000
560,000
$4,040,090

*I'he ultimate project cost, including design and con-

struction management, was $7.7 million,



st ehmmges o the on Hne date can have aesipoificint
e Con e proqect s cash ow s Asconn ol the pve
preect Weeks Falls provides aatpon Tromy raindall
nmolt trone lower elevations ducing e fadl winter,
and springwnd feom hiphe monntin showmedt doring
April theonph Tuly, The project would tvpicaty be shot
down becnnse ol tow Hows fn Aagust and Septemher,
(Notes White the minbimum fnstrenm How requitement
s only A8 el amdnhnum digehaege of SO el is ngees.
sary (o "roll the tarbine," Thus, the power plant e
not opetate when the streamfow falls below 88 ely,)

Recause of equipment delivery delays, the projeet ook
d months longer o complete than was expeeted snd
had approxiniately $0.5 million hn cost overruns, 'T'his
delay was critical; the May startup missed the high
How, winter-spring runoft period, The plant operated
for only 20 days and then was shut down until Deceme
her (the project also had the misfortune ot coming on-
line during the drought ol 1987y, While the operators
recovered some Hytldated damages from the contrac
tors, 1 good porton of the year's production was lost,
Tax credit und depreciation benefits could also huve
been obtained one year earller had the project been able
to operate by December 19860,

Estimates of operating expenses (in 1987 dollars) in-
clude $32,000 Cor operations and maintenance, $15,000
for admintstration, $35,000 for ingurance, $12,000 for
property leases, and $63,000 for property tuxes, A
$20,000 repair and replacement account witl be estab-
tished In 2002,

Power Purchase Contract
Negotiations
The project proponents approached Tacoma City Light

(TCLy, Seattle City Light (SCL), and PSP&L regarding
purchase of electrical output from the Weeks Fally

project, Initially, TCL was selected, with discussions of

price in the 60-80 millZkWh range, A power purchase
contract was prepured and awaited presentation to the
board, Two events, however, soured the deal, First,
WPPSS occurred and Tacoma's appetite for new
resources waned, Second, the Wallup Amendment
changed the tax law such that the developers would
recelve no tax benefits i they sold o 'T'CL, The pos-
sibility of TC'L's purchasing and operating the general-
ing plant was discussed, but the deal Tell through,
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The projecowill annually produce enough electriciey o serve
KOO averaye Washington homes,

‘The developers then agadn appronched PSF&L, and
renewed thelr orgiual offer, In 6 weeks, a power pur-
chascontract was executed, The October 1984 con-
tract calls for a figed or levellzed purchase price of 75
mils/kKWh over a 35-year perlod, No capaeily pay-
ments are included,

The Weeks Falls project benefited from the Tact that
South Fork 1T was also developing and negotiating a
power purchase contraet for the nearby 20- MW Twin
Falls project, Taken together, the projects represent
enough capacity to be of interest o the utdlity . Inaddi-
tlon, both projects are iocated within PSP&L'S ter-
ritory, Both sites also produce the bulk of thelr energy
during the winter heating period, when 1t is of greatest
value (o PSP&L,

Unusual sections ol the power purchase contraet {n-
clude a provision designed (o protect against overpay-
ments under the levelized price agreement, A provision
stipulates that "the amount of energy delivered to
PSP&L during the first hall of the Operating Period
shall not be more than the amount of energy so
delivered during the remainder of the Operating,
Period," I the amount of energy delivered during the
(st half of the Operating Period execeds the amount
delivered during the remainder of the Operating Perjod,
then PSP&L may, al 1ts option, extend the Operating,
Period uatil the carlier of the following two events: (1)
cnergy in the amount of such excess has been delivered
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(o PSP&L; or (2) PSP&L hay glven South Fork 11 writ-
ten notlee of termination,

This type of provision iy better, from the polnt of view
of the developer, than the frequently imposed but ex-
pensive requirement that the developer post i bond to
cover the cumulative anmount of overpuyrent in the
event of a default or contract termination,

PSP&L also included a project buyout or "right of first
refusal” clause, This restriction states that "South Fork
11 shall not transfer or permit the transfer of all or any
portion of ity interests in the project or this agreement,
except as follows:

1. To any person or entlty that directly or indlrectly Is
controlled by the persons who control South Fork
Il

2. To any person or entity within six (6) monthy after
the explration of the option degcribed In paragraph
6.2, provided that such option Is not exercised
thereln; or

3. To any other person or entity without the written con-

sent of PSP&L."

The option clause glves PSP&L, the right to purchase
all of the project interests that are subject to the
proposed transfer on terms not less advantageous to
PSP&L than those which South Fork 11 is willing to ac-
cept from the proposed transferee, The option Iy excer-
cisable at any time within 60 days after PSP&L
receives written notiee from South Fork 11,

The contract also provides assurances and prolection to
the project developers by stating that while the ngree-
ment Is subject to the rules, regulations, and orders of
governmental authoritles having jurisdiction over the
project, the purchase price Is not subject to adjustment
by uny governmental authorlty.,

Permits and Licenses

Al grid-Interconnected hydropower projects must go
through federal, state, and locul licensing processes, On
August 29, 1983, South Fork TT filed an application
with FERC to constract, operate, and reaustain the
Weeks Falls project, The Tulalip Tribes, the
Washington Department of Fisherles (WD), and the
Washington Department of Game (WD flied petl-
tons to Intervene.

In their motlons to Intervene, the Tribes, WD, and
WDA contended (hat the construction and operation of
Weeks Falls and other projecty in the Snohomish River
Basin would cumulutively contribute sediment to the
rlvery such that the anadromous fishery resources of
the busin would be adversely affected, The petitioners
further requested that a busin-wide Cumulative En-
vironmental Impuct Study be completed belore u leens-
ing declsion wus made,

In rogponse to these assertions, South Fork funded two
studies to determine the potentlal sediment load durlng
both project construction and operailon. The study
found that, with control measures in place, construction
of the project would contribute less than one ton of soll
from the project slte, lu addition, potential erosion and
sedimentation Impacts agsoclated with long-term operu-
tion of the project would be minimal,

Ay Weeks Fulls 1y located 17 miles upriver from Sno-
qualmie Falls, an Impassable barrier to the migration of
unadromous fish, sedimentatlon was the only potential
source of adverse cumulative impact, FERC thus found
that It was not necessary for the project to be included
in, or subject to, any Cumulative Impact Agsessment
Process (CIAP) that might be approved for the basin,
The FERC Heense for Weeks Falls was [ssued on April
25, 1985,

Because of incre.wed costs and lengthy as well as un-
determined delays, inclusion in the CIAP procesy
would have been a "project stopper,” In fact, the Final
Environmental Impact Statement for the other projects
in the Snohomish River Basin was not released until
June 1987,

The FERC' license contalng 37 articles that require
South Fork 11, among other thingy, to;

« Acquire title or the rightto use all lands necessary
for the construction, malntenance, and operation
of the project

o Instadl and malntadn stream-gaging stations and
keep records

o Prepare o Report on Reereational Resources and
constract, maintaln, and operate reasonable
recreational fucilites

o Prepare a plan to control erosion, dust, and slope
stability to minimize sedimentation and water
pollution
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o Muaintain a continuous minlum Instream flow of
A8 ofy {n the bypass reach

¢« Conduct studies to determine o ramping rate that
ensures protection of downatream aquatic resour-
cey

* Deslgn, after congultation with the U.S. Figh and
Wildlife Service and the WDQ, functional fish
sereets

« Coordinate with the Washington State Historlc
Preservation Officer (SHPO) regarding cultural
resourcey survey and salvage work

¢+ Begin construction within 2 years

In addition to the federal Heensing process, the project
developers had to oblain permits or approvalg from the
State Departments of Ecology, Game, Fisherles,
Trangpottation, and Natural Resources; from the State
Parks and Recreation Commission, the Office of Ar-
chueology, and Historle Preservation, and from King
County. Permits required by the State of Waghington
are summarized in Table 3-4. A preliminary time line
for permilt approvals is shown in Figure 3-1,

Potential Environmental Impacts

Fish, Wildlife, and Botanical Resources

The Washington State Departments of Ecology
(WDOE), Game (WDHCH, and Flgherles (WDF); the
U.8, Fish and Wildlite Service; the Tulalip ‘Tribes; the
Natlonal Marine Fisheries Service; and the Bureau of
Indinn Affairs were consulted prior to preparing a
Report on Fish, Wildlife, and Botanical Resonrees,

While the fish population in the proposed project arca
and its vicinity is limited, the pool downstreanm and the
falls reach include high quality habitat utitized by resi-
dent trout species. WD Indicated that the project
would have minimal impact on fish and wildife resour-
ces and accepted a minimum instream {low (ay estab-
tished by the WDOE) based primarily upon the
protection of aesthetic values and recreational
resources,

‘The primary impacts on fish resources arige as a sesull
of short-term increases in suspended sediments in the
river caused by streambed disturbance and erosion of
the adjacent streambank during construction, Timing,

restrictivies tor Ingtreant construction and appropriate
construction techniquey were speeified to minimize this
impact,

Congultation with the WDOE, the Natural Herltage
Data System, the Washington Natural Herltage Pro-
gram, and the WDOE-Nongame Program established
that no spectal animal species occur In the project area,
Congultation with the U, S, Fish und Wildlife Service
Endangered Species Teum determined that "there are
no listed or proposed specios occurring within the
project area,"

While ymaller animals such ay small mammaly, song
birds, and reptiles do reside within the project site, the
steepness, narrowness, and riprap composition of the
rlverbank adjacent to the intake site Hmit its use by all
animals, The lowland forest surrounding the power-
houye site does provide favorable habitat, The amount
of land disturbed, however, I limited,

Consultation with the Washington Natural Heritage
Program determined that Lycopodium alpinum, which
has been classified SP (speclal plant) occurs 1 the
general area, However, this species is unlikely to occur
1n the project vicinity because it is usually found above
timbertline and under boreal conditions,

t

The completed project includes public parking, natieal
landscaping, handicapped aceess to a falls viewpoint, and

nature trail with interpretive language.
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Agency
Dept. of Ecology

Dept. of Ecology

Dept. of Beology

Dept. of Ecology

Dept, of Ecology

Dept, of Ecology

King County

Dept. of Ecology

Dept. of Game

Dept. of Fisheries

Office of Archacology &
Historic Preservation
Dept. of Health Services
State Parks & Recreation
Commission

Dept. of Transportation

Dept. of Natural Resources

Table 3-4

Permits and Approvals
Required by the State ot Washington
Weeks Falls Hydroelectric Project

Statute or
Regulation

RCW 90.03

RC'W 90,03
508-12 WAC

PL 92-500 & 95-217

RCW 90.48
WAC 173-201
WAC 173-225

RCW 86,16

RCW 90,16.050
RCW 90,16,060
RC'W 90.16.09¢

RCW 90.58
173-14 WAC

RCW 90,58.140
173-14 WAC

RCW 43.21C
197.10 WAC

RCW 7520,100,
RCW 75.20,100
Executive Order
No. 11593
248-54 WAC

RCW 4351

RCW 47,12.120
RCW 76.09.010

Permit or
Approval

Permit (o appropriate public
waters (Water Right)

Reservolr Permit and Dam
Safety Approval

Walter Quality Modificatlon
and Certification

Flood Control Zone Permit

Power Production License Fee

Shoreline Management Review
Shoreline Management

Substantlal Development Permit

State Environmental Policy Act of
1971 (SEPA) Compliance
Hydraulics Project Approval
Hydraulics Project Approval
Archaeological Approval

Public Water Supply Approval

Approval to occupy state land

Aldrspace Lease Agreement

Forest Practices Application

Status

Permif appled for.
Not requlred *

Certification applied for,

King County; permit to be
applied for as required,

To be applied for,

Assigned to King County.,
Permit applied for,
Assigned to King County,

To be applied for prior
to construction,

To be applied for prior
{0 construction,

Approval granted,

Permit to be applied
for if required.

To be applied for,

To be applied for,

To be applicd for.

*Because of the small size of the proposed diversion weir, the Washington Department of Ecology (WDOE) did not
require a formal dam safety approval for the project, A reservoir will not be constructed; therefore, a reservoir permil

is not required.
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At the poWerhouse, one-half acre of Douglas fir (125
trees, mean diameter 9 inches) and one-quarter acre of
red alder (50 trees, mean diameter 7 inches) were
removed. Where feasible, areas not occupied by project
features were revegetated. No major vegetation
removal was required for the excavation and construc-
tion of the buried 3,830-foot-long transmission line and
only a few individual red alder or Douglas fir had to be
removed during construction of the power tunnel.

Water Use and Quality

A report was prepared and impact mitigation ap-
proaches developed in consultation with the federal,
state, and local agencies with responsibility for manage
ment of water quality and quantity for the South Fork
of the Snoqualmie River. These agencies include the
WDOE, U.S. Army Corps of Engineers, the U.S. En-
vironmental Protection Agency, and King County.

The WDOE has established water quality standards for
the streams and rivers of the state, depending on their
location and use. In the pruject’s vicinity, the South
Fork Snoqualmie River is a Class AA stream. To
benchmark the existing water quality, South Fork 11
monitored dissolved oxygen, dissolved solids,
suspended solids turbidity, temperature, nutrients, bac-
teria, and chlorophyll a for a period of one year, Spe-
cial care was taken by the contractor to prevent cement
or petroleum products from entering the river during
placement of coffer dams for the construction of the

~ diversion weir and powerhouse.

Recreational Resources

A report was prepared in consultation with the
Washington State Parks & Recreation Commission
(WSP&RC), the National Park Service, and the
Washington Interagency Committee for Outdoor
Recreation, The study considered the recreational op-
portunities offered by the project with respect to needs
expressed in the Washington Statewide Comprehensive
Outdoor Recreation Plan.

The project boundary doe not encompass restricted
areas such as river segments that have been included in
or designated for study for inclusion in the National
Wild and Scenic Rivers System, lands within the Na-
tional Trails System, or wilderness areas designated
under the Wilderness Act. '

Historic and Archaeological Resources

An on-foot reconnaissance of the site was conducted to
record and evaluate any archaeological resources,

ctesdas thn e A il nier el oe H b y
stiidy the shapc of the tervain and its suitability for

ancient habitation, visually survey the site for artifacts,
and assess the site’s importance to the total history and
prehistory of the area, As there are no existing records
or indications of use of the immediate project area by
the Snoqualmie Tribe, it was determined that the
project would have no significant impact on cultural
resources.

Impact Mitigation Strategies

A variety of construction techniques and operating
measures were/are employed by the project developers
to preserve aesthetics, maintain fish and wildlife
habitat, and eliminate adverse water quality impacts.
Mitigation strategies include the following:

 Establishment of a 38-cfs instream flow require-
ment. Instream flows are reduced during project
operation over an 850-foot stretch of the river. A

- 38-cfs instream flow was established for this

bypass reach, which is equivalent to the 7-day, 10-
year low flow cvent. This discharge approximates
typical summer low flow conditions and is main-
tained for aesthetic purposes.

« Installation of 14 travelling-belt fish screens with
differential water level monitors. Measures to
protect resident fish populations include one-
quarter-inch screen spacing to prevent fish entry
into the penstock, a fish return pipe to direct fish
that have entered the intake structure back to the
river, and a maximum design velocity of (.5 feet
per second for flow approaching the fish screens.

* Provision for bedload passage. A permanently
open outlet pipe in the weir allows for continuous
downstream passage of natural bedload. During
high flows, the rubber weir deflates as needed to
maintain the headwater level up to the point
where the rubber weir is completely deflated and
lics flat on its apron. This facilitates bedload
movement since the primary transport mechanism
is via flood flows.

+ Establishment of ramping rate limitations. Studics
performed on the diversion reach indicate that be-
cause of the river gradient in the diversion reach
(approximately 10 percent), little increase in
water level will occur (estimated to be less than
one foot with full load rejection). Because of the
width of the river downstream of the powerhouse,
the stage incirease from minimum flow will also
be less than one foot.
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 Design to eliminate dissolved gas problems. The
intake structure is designed and located to achieve
sufficient submergence to prevent vortices, air
entrainment, and consequent supersaturation of
dissolved gases. The buried penstock will mini-
mize temperature rise of diverted waters. The
project design features an upstream control
mechanism to monitor flows entering the reach,
with automatic controls to operate the bypass or
the intake gate to assure that the prescribed in-
stream flows are maintained.

» Racking the tailrace pipeline outlet with a bar
spacing of one inch to prevent resident adults
from entering powerhouse discharge waters.

« Establishing a maximum water velocity leaving
the tailrace to prevent scouring of the natural
bank and river bottom.

» Revegetation of disturbed streamside areas ac-
cording to WDG guidelines.

» Burying the 34.5-kV transmission line in order to
protect raptors.

» Scheduling major construction activities during
the summer months, when the flow is expected be
less than 200 cfs, to avoid impacts on incubating
or spawning trout.

» Disposal of approximately 8,000 cubic yards of
spoils (rock and (ill) in a nearby gravel pit. Sur-
face soil materials were stockpiled and utilized
for site restoration, corrective grading, and
landscaping.

» Use of such erosion control methods as contained
excavation, drainage controls, settling ponds, and
sediment disposal.

During the course of consultation with WSP&RC staff,
South Fork II developed a formal recreation and aes-
thetic design program for the project. The design pro-
gram areas include: (1) developed recreation facilities;,
(2) architzctural design of the powerhouse; (3) develop-
ment of a formal fails overlook; (4) aesthetic treatment
of the diversion weir and intake structure; and (5) aes-
thetic treatment of plant electrical equipment and the
transmission line.

WSP&RC required the physical area of impact caused
by the presence of the powerhouse to be limited, while

at the same time asking that all electrical equipment
normally placed outside be housed internally within the
powerhouse superstructure, The design solution in-
cluded excavating the foundation as deep us was cost
effective and siting the powerhouse slightly
downstream of the technically optimum location to
tuck the structure into a more prominent side slope that
exists there. Additional aestheltic treatment included
board-formed concrete construction, which was painted
to blend with neighboring trees and exposed geological
features.

The recreation plan was designed to preserve use pat-
terns and facilitate public use of Weeks Falls. To attain
this goal, South Fork II included: a hiking trail joining
a remote parking area with the powerhouse and falls
overlook; fisherman access routes leading from the trail
to river’s edge; public contact with and access around
the powerhouse; handicapped parking accessible to the
falls ovetlook; and a formal falls overlook that enables
safe access to views of the falls. The cost for the con-
struction of the proposed trail and overlook was ap-
proximately $30,000.

Additional expenditures required to accommodate
WSP&RC design criteria included an estimated
$50,000 for powerhouse redesign to render it visually
aesthetic, $100,000 for the turial of the transmission
cable, $20,000 for burial of the intake structure, and
$20,000 for location of the powerhouse downstream 50
feet more than required technically to separate it from
the falls. The (otal cost of the recreation proposal and
the additional mitigating measures is estimated to be
$220,000. This cost is incorporated in the total direct
construction cost.

Land Use Agreements

The project site lies immediately adjacent to Interstate
90, the major cast-west thoroughfare across the Cas-
cade Mountains from western Washington. The charac-
ter of the site was dramatically influenced by the
development of 190 and parallel railroad and (ransmis-
sion line corridors. In fact, realignment of 1 90 (1969-
1971) required rechanneling the South Fork
Snoqualmie River and obliterating the uppermost of
three waterfalls.

Little additional impact occurred to terrestrial resources
since the project area is limited in extent (less than 2
acres) and confined to a narrow strip between the river
and Homestead Vaiicy Road.
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The property on which the site is tocated is owned by
the state of Washington and divided into two ad-
ministrative jurisdictions, The diversion weir, power.
house, and portions of the intake structure, penstock,
and transmission line, arce located on land administered
by the WSP&RC. The penstock, transmission line, and
most of the intake structure are located on fand ad-
miunistered by the Washington State Department of
Transportation (WDOT).

WEOT required South Fork 11 to secure a temporary
construction permit, an airspace lease (for construction
of the intake structure and tunnel), and a franchise for
the underground transmission line and access roads.

South Fork 1I's airspace lease for project grounds has ¢
term of 50 years or the term of the lessee’s existing
FERC license, as it may be amended, whichever is
later. South Fork also holds an option to rencw the
lease. Rent for the leased premises consisted of a lump
sum payment of $10,775 plus a Washington State
Leasehold Excise Tax of $1,383. South Fork II also ob-
tained a "utility" franchise to construct, operate, and
maintain its buried 34-kV power line and appurtenan-
ces, and paid $450 to obtain a perpetual easement (o
construct and maintain a roadway. South Fork II also
signed a Construction Agreemen’ with WDOT that ad-
dressed timber protection and uimber salvage. South
Fork 1l was required to post a surety blanket bond of
$75.,000.

South Fork 1l negotiated a January 1986 Construction
Entry and Perpetual Use Permit with the WSP&RC.
The agreement calls for an annual payment of $12,000,
which is reduced to $2,500 per year plus an inflation
adjustment after a permit is negotiated and payment i
made for use of the adjacent Twin Falls hydropower
site.

WSP&RC required the project owner to provide re-
placement lands for a public trail corridor between
Twin and Weeks Falls. The permittee must also main-
tain a policy of combined bodily injury and property
damage insurance in an amount of not less than $5 mil-
lion, naming WSP&RC as coinsured.

Finally, South Fork II negotiated an October 1984
Memorandum of Understanding (MOU) with the
Tulalip Tribes. Under the terms of the agreement,
South Fork would present the Tribes with detailed con-
struction and operation plans and a soils report. South
Fork would also reimbursc the Tribes for legal and
bioiogicai costs incurred during project monitoring.

Project Construction

Clonstraction was initiated in Aprib 1986 and the
project started ap i May TOR7, The construction
schedule for the Weeks Falls project s shown in Figure
32, A bonus was offered to the construction company
for carly completion,

The on-site manpower requirement for the duration of
project construction was expected to average 20 people
per day and to generate $80,000 in monthly payroll. i
peak periods of construction, on-site personnel in-
creasedd to approximalely 40 persons with a mounthly
payroll of $160,000. Operation and maintenance of the
automatic, remotely operated project requires (wo part-
time employees.

A critical construction item was the agency require-
ment that instream work be completed during the
August to September low flow period. Missing this
window could lead 1o a one-year delay in project com-
pletion.

South Fork IT carries a full spectrum of insurance
coverage, including $25 million in public liability,
boiler and machinery coverage, property damage, fire,
and business interruption. The insurance company was
somewhat concerned over the public entry and access
aspects of the project concept. Cost of the insurance is
about $35,000 per ycar,

Interconnection, Transmission, and
Wheeling Considerations

Wheeling (to Seattle or Tacoma City Light) was not an
issuc. When PSP&L was selected as the power pur-
chaser, the project developer ran a 3,830-foot, 34.5-kV
buried transmission line to interconnect with a 34.5-kV
PSP&L circuit running underncath 190, PSP&L.
originally estimated an interconnection cost of
$100,000. Final charges came to $350,000, with the
developer covering the cost overruns.,
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Chapter 4

D. R. Johnson Lumber Company

(CO-GEN II)

7.5-MW Wood-Fired Cogeneration Plant

‘Riddle, Oregon

Project Description

In 1987, the D.R, Johnson Lumber Company com-
pleted a 7.5-megawatt (MW) wood-fired cogeneration
plant located in Riddle, Oregon. The project is calted
CO-GEN I, after the partnership that owns the plant,
The developer is a private limited partnership, wholly
owned by Don and JoAnne Johnson and immediate
family. Hog fuel from the adjacent company-owned
mill supplies the plant, The hog fuel feeds a Wellons 4-
cell combustion unit and boiler that generates an
average 105,000 pounds of steam per hour, The
cogeneration plant is a topping cycle system, i.c., it
produces electricity first and process heat second.
Steam drives a rebuilt General Electric turbine gener-
ator rated at 7,500 kW. Steam is then extracted from
the turbine to supply dry kilns at the same mill. Electri-
cal generation is 63 million kWh per year at design con-
ditions,

Project Costs

Cost data for the CO-GEN II plant are shown in Table
4-1. Project capital costs are grouped into general
calegories. Primary cost items are the combustor,
boiler, and turbine generator. The turbine is a refur-
bished General Electric turbine, which was bought in
New York and extensively refurbished by the primary
contractor, Wellons Inc., of Sherwood, Oregon. Wel-
lons supplied the combustors and boiler as well, in one
turn-key bid. It is therefore difficult to determine sub-
component costs.

Table 4-2 shows a range of operating and maintenance
costs for CO-GEN II, projected from the company’s

identical plant operating in Prairie City, Oregon, Costs
will vary at different sites, hence the range is provided.

CO-GEN Il Plant Capltal Costs

Item

Boiler, turbine refurbish, etc,
Fuel handling system

Cupitalized interest
Insurance & bonds
Loan & bank fecs

Switchyard & interconnection

Engineering

Makeup water system

Site preparation
Permitg
Subtotal

Startup & contingency

Amount

$7,117,520
487,000
319,050
90,000
75,000
56,000
25,000
20,000
20,000
3,000
$8,214,570
230,000

Total $8,444,570
CO-GEN Il Plant Operating and
Maintenance Costs
Item $/Y ear (thousands)
Fuel 850 - 1,400
Operating labor 150 - 300
Maintenance labor 120 - 180
Property taxes 100 - 140
Supervision 60 - 100
Maintenance parts 60 - 90
Shutdown costs 48 - 72
Chemicals 40 - 80
Overhead 25-45
Operating supplies 24 - 36
Contract repairs 24 - 360
Insurance 8-12
Total $1,509 - 2,491
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The DR Tolnson Lumber Company completed the CO-GEN and CO-GEN 11 cogeneration fucilities. The 7 S-MW Ol

NI

project came on-line in 1987 at an installed cost of $8.2 million. The 63-million kWh of annual electrical generation is sold o
Pacific Power & Light while process steam is used to supply dry kilns.

Annunl hog fuel needs are 76,000 bone dry tons, Fuel
supplies are valued at $15 per bone dry ton delivered to
the plant, This price represents the historically recent
average price in the Riddle area. DR, Johnson mills in
Riddle produce about 20,000 bone dry tons per year of
hog fuel, The company will increase that amount if any
mill expansions occur in the future,

Until then, hog fuel is bought from any of six nearby
forest products mills, These mills indicated to the
developer that over 100,000 bone dry tons ol hog fucl
are available in the immediate arca, The only large con-
sumer of hog fuel in the area, Hanna Nickel Co., does
not currently buy it. Should it prove economic, the
developer may continue purchases ol lower vidue hog
fucl and sell his higher value chips and shavings. Final-
ly dogging residues are available, The surrounding
Forest Service and Burcao of Land Management landy
could provide an additional 200,000 dry tons of fuel
per year it the plant required it However, logging
residues would cost substantially more than hog fuel.

Plant labor costs are conservatively estimated for 1o
new, full-time positions. These include 1O operations
staf 1, 5 maintenance personnel, and one supervisor, fn-
cluded in operating supplies is water bought from

Douglas County. The developer pays $1LS20 per year
for 199 acre-feet of water, The water comes from the
Cralesville Dam,

Power Sales

Negotiations between DR, Johngon and Pacific Power
& Light (PP&L) began in 1982, On September (7,
1082, PRP&IL filed ity then-carrent avoided costs with
the Oregon Public Utility Commission, Avoided costs
submitted in that filing formed the basis of discussions
between the developer and PP&L.,

The parties signed a Power Purchase Agreciment on
September 29, 1983 The contract called for power
safey (o begin by December 31, (987, The termis for
20 years, expiring on Decemter 31, 2000, Power prices
include both capacity and energy payments, A capacity
payment of $7.57/k W/month is provided for, Enerpy
prices are partially levelized; they escalate according (o
the sehedule shown in Table -3,

Thus, PP&I s paying more for energy in the first
years of the contract, PR&L will recover payments in
the ater contract years, ‘This is reflected by the
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moderate oscalation ratos (1.3 to 2.6 percent) duting all
yeats of the contract, Such power pricing mirrors the
utility Revenue Requirementy accounting method used
(o tecover plant capital costs,

Table 4-3
CO-QEN Il Plant Energy Prices
Contract Year Cents/kWh
1987 6,72
1988 6.81
1989 6.90
1990 7.00
1991 7.11
1992 7.22
1993 7.34
1994 7.46
1995 7.59
1996 7.73
1997 7.88
1998 8.04
1999 8.21
2000 8.39
2001 8.57
2002 8.77
2003 8,98
2004 9,21
2005 9.45
2006 9,70

Steam generated by the cogeneration plant is put to a
process use after generating electricity via extraction
from the turbine. Kiln dryers at the lumber mill nearby
use approximately 16,000 pounds of steam per hour,
Since the same company owns both the powerplant and
lumber mill, the developer chose not to account for
steam sales in project revenues; power sales are the
driving force of thig project.

Project Financing

The developer successfully built an identical plant in
1986 at another subsidiary lumber mill in Prairie City,
Oregon, D.R. Johnson Lumber Company, using a whol-
ly owned limited partnership (CO-GEN 1), financed
that plant in 1984, using the Oregon Small Scale Ener-
gy Loan Program (SELP). This program functions as
an "energy bank," managed by the Oregon Department
of Energy. SELP raises funds by selling Oregon’s
general obligation bonds on the open market. The
bonds are exempt from both state and federal tax,
SELP then finances projects that either produce or con-

gerve energy. Resulting energy (and dollar) carnings or
savings must be sufficlont to repay the loan, SELP
loans are conventional, low rlsk, credit-bucked
financingy, Such loans require additional security and
collateral beyond the project,

For the Prairle City cogeneration plunt, SELP allowed
the developer to put up 10 percent equity for the project
and borrow the remaining 90 percent, Debt was a 10-
year loan at about 11 percent, the tax-exempt market
rate in late 1984,

D.R. Johuson sought similar terms from SELP for the
CO-GEN Il project, as both plant conflguration and
ownership were the same ay in Prairie City. However,
the demonstrated success of CO-GEN I made commer-
cial lenders more comfortable providing altractive
repaymient terms. Interest rates were also well below
1984 levels, The company ended up financing the plant
through an Oregon bank,

The State of Oregon provides other incentives for ener-
gy projects. The Buginess Energy Tax Credit (BETC)
program allows a 35 percent state tax credit based on
the cost of the qualifying energy equipment, The tax
credit is spread out over S years: 10 percent in years 1
and 2, and 5 percent each in yeary 3, 4 and 5, The Rid-
dle project applied for and received a state etiergy tax
credit,

Permits and Licenses

D.R. Johnson Lumber Company obtained one federal,
four state, and six local permits for thig project, Table 4-
4 lists these permity, the issuing agency, the date ap-
plied for, and the cost, where known,

One additional approval the developer sought was not
required by law. A condition of the Power Purchase
Agreement was Oregon Public Utility Commisgion
(OPUC) approval of the contract prices, Approval was
given in December 1983, OPUC rules require only that
atilities submit either a copy or a summary of the von-
tract to the OPUC, However, past practice had the
utifity submitting the actual contract to the OPUC for
approval, OPUC staff would review contracts and
make approval recommendations to the Commission,
That practice changed in early 1987, The OPUC no
longer approves such contracts, and has so informed
regulated wtilities,
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Table 4-4
CO-GEN Il Plant Permits

Permit Agency Date Lssued Cost ($)
Notice of Qualifying Facility Status FERC 10-20-86 n/u
Boller/Pressure Vessel Iustallation OBCA 10-20-806 10
Electrical Safety Inspection 0OBCA 12-09-86 n/a
Alr Contaminant Discharge ODEQ 12-15-80 2,685
Waltor Pollution Control Fucllitiey ODEQ 12-15-806 B0
Condltional Use DCPD §-14-86 25
Land Uge Compatibility Statement DCPD 8-15-86 0
Solid Waste Disposal DCED 10-29-86 (0
Building DCBD 11-18-86 1,336
Plumbing DCBDL 11-25-86 78
Rond Right-of-Way Use DCR 3-27-87 0

Note:

FERC = Federal Energy Regulatory Commission
ODEQ = Oregon Department of Environmontal Quality
OBCA = Oregon Building Codes Agency

DCPD = Douglag County Planning Department

Environmental Impacts

A chief environmental agpect of this project 1y positive:
solid waste disposal. For high quality forest product
mill residucy (chips and shavings), fiber market
demand remaing fairly constant, Chipy and shavings
supply pulp, paper and particleboard-type products, In
centrast, hog fuel is traditionally not a good fiber
feedstock because of its high bark content, It 18 a good
industrial energy fucl, but demand varies widely with
lumber production, In the past, hog fuel disposal was
frequently simple incineration, using "teepee” style
burners with no pollution controls. An energy market
for hog fuel developed and continues in densely popu-
lated areas such as the Willamette Valley, Remote
sites, however, suffer a transportation cost penalty that
limits hog fucl uses, Therefore, disposal still occury in
many remote areas either through burning or landfifl-
ing. Both disposal methods are unsatisfactory, wasting
alr, fuel, and land, Cogeneration efficiently disposes of
hog fuel, controls combustion emlssions, and recovers
maximum energy in the process. Ash from the burner,
about | percent by volume of the fuel, is disposed of in
the county landfill,

The environmental tradeoft for burning wood, how-
ever, Iy air emissions, Experience shows that proper

DCBD = Douglay County Bullding Department
DCED = Douglas County Englucer Departiient
DCR = Douglus County Roadmaster

combustion itself minimizey air pollution, The combusy-
tion system designer and manufacturer, Wellons Ine,,
guaranteed compliance with state and lederal permit re-
quirements, Combustion at the CO-GEN I plant incor-
potates four "cyclo-blast” round fuel celly, Bach cell
has overfire combustion afr inlets at three levels
through the walls in addition (o the undergrate air, The
CO-CEN 11 plant system design includes an
cconomizer, a combustion air preheater, an exhaust gos
recirculation system, and a Wellons multiclone particu-
late collector, Thig degipn resulty in optimuny combus-
tion, especlally for particulates, Exhaust gas
recirculation allows a second chance o burn particu-
lates and carbon monoxide, The multiclones are o
standard 8-inch-dlameter tube size, These cyclones are
effective at removing remalning particulates from stack
gases.

Hog fuel is by nature sulfur-free, BEmlssions of concern
are parteulates, carbon monoxide, nitrogen oxides, and
volatile organie compounds, Requirements of the Alr
Contamitnant Discharge permit issued by ODEQ call
for perfodic source tests to measure these emissions,
Table 4-5 shows permitted emissions for CO-GEN 1,
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Table 4.6
CO-QGEN Il Plant Emlaslons
Item Tons/Yr
Particulate 149
Carbon monoxide 179
Nitrogen oxldey 126
Volatile organic compounds 03
Sulfur dloxide 7

Becuuge the CO-GEN I1 plant emits less than 250
tong/year total for each of these pollutants, 1t is subject

nelther to New Source Perlormance Standards not Huz-

ardous Afr Contamination Procedures review, It g also
exempt from conducting an air quality unalysis of pol-
lutants, ODEQ stalf determined that CO-GEN 11 would
not have a significant impact on o nonattalnment areu
(Riddle is an attalnment areal.e., Ity alr quality mects
federal standards),

Water impacts center around sources for mukeup and
coollng water, and disposal after uge. For CO-GEN 11,
mukeup water comes from a County reservoir, There
are no surfaee or groundwater withdrawal impacts o
mitigate, Wastewater comes from boiler and cooling
tower blowdown and demineralizer water, It 1s all dis-
charged to a seepage pond. No direct discharge to state
waters occurs, All blowdown is neutralized such that
the pH ranges between 6.0 and 8,0, The developer
measurey seepage pond discharge flow and pH dally,
Sodium, chlorlde, total dissolved solidy, and specific
conductance are measured quarterly,

Land use impacts are minimal, Many factory con-
tributed to site selection: the plant site had an existing
wood-fired boller and fuel silo on 1t the site is only 4
acres In size; part of that 4 acres 1s in a heavy Industrial
zone; it adjoing industrial property (the mill) to the
south; and the existing mill buffers the powerplant
from the nearest residential development,

Project Construction

The CO-GEN II plant construetion schedule was deter-
mined by two external factors--the construction of the
plant at Prairic City and the power purchase contract,
which called for electriclty dellvery to PP&L by
December 31, 1987, DR Johnson negotiated power
purchase contracty at roughly the same thme in 1982
and 1983, However, the Prairie City plant contracl
called for operation two lull yeary (December 31,

[O8S) before C'O-CEN L Bftorts therefore focused on
bullding that plant flrst, Congteuction of CO-GEN 1
(indshed [ Noveber T98S, The 2-year window be-
tween contraet power dellvery dates (o the uthities then
allowed DR, Johugon to focus on CO-GEN 1,

At thut the, pretindnary work was already underway
on CO-GEN 1, DR, Johngon bought the turbine In
1984 and began refurblshment 1o carly 1986, Plant con-
straction began o the (hivd quarter of 1986, The Tuellity
went luto commerclal operation October 1, 1987,

Interconnection and Transmission
Factors

The electrical tnterconnection equipment conslsts of
(he switchyard, swltchgear, maln and quxitinry teang-
formery, bus duct, control equipment, and powerline
connection, Total cost was about $56,000, The
swltchyard is between the plant building and an exlst-
ing power line, CO-GEN I paid for all interconnection
cquipment, PP&L reviewed protectlve devices used in
the interconnection, Actual connection to the utility
system was under the direction of PP&L, CO-GEN 11
generatey 13,800 volts of clectriclty, which is stepped
up at the transtormer bank to 69,000 volty (o mateh
PP&L's system, No transmigsion or wheellng fssues
arose beeause the power purchaser 18 the local utility,
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4.3-MW Opal Springs Hydropower Plant

Madras, Oregon
Project Description

InJanuary 1985, the Deschutes Valley Water District
(DVWD) began operating the 4,3-MW Opal Springs
hydroclectric plant, located near Madras, Oregon, The
project 1y numed after source springs in the bottom of
the Crooked River Canyon, The springs supply domes-
tic water for the Culver avea south of Madras, and have
been used sinee the early 19004, The developer s a
municipally incorporated domestic water supply dis-
(tiet, which operates the Opal Springs water system,
Prior to the project, the DVWD dlverted water from the
river upstream of the springs to drive turbines, which in
turn drove pumps, The pumps lifted spring water over
900 feet out of the Crooked River Canyon to the sur-
rounding plateau, Thig project adds to the original func-
tlon of pumping domestic water.

The project consists of diversion, conduit, penstock,
surge tank, powerhouse, and transmission fucilities,
Other related features include a new bridge and pum-
phouse, An existing diversion dam wag first raised
from 6 to [0 feet high, The dam {3 to build head, not
storage, River water flows first into two 12,5-foot-
dinmeter, 1,200-foot-long conduits, From the condulty,
water then enters a single 16-foot-diameter penstock,
going 175 feet to the turbine, Diversion design
provides a head of about 40 feet. Diversion supplies an
average 1,500 cuble feet per second (efs) of Crooked
River water to the powerplant, The project is o run-of-
river project, with flows over 2,000 cfy cresting the
dum, Water drives a turbine generator rated at 4,300
kW. Electrical generation s 23 miflion kWh per year at
design conditions,

Project Costs

Cost data for (he Opal Springs project ure shown in

Table S-1. The primary cost ftems are the diversion and
intake structures, conduity, powerhouse, turbine gener-
ator, and transmlission lney, The turbine 18 o new Allis-
Chalmers horizontal grated, tube-type, 3-meter urbine,

Table &§-1
Opal Springs Plant Capital Costs
Item Amount
General elvll
Site preparation $300,000
Diversion 556,500
Intuke 830,000
Conduits 526,100
Bifurcation 640,000
Penstock 570,000
Pumphouse 1,611,500
T-C Installation 180,000
River channel 5,000
Subtotal 5,219,100
Telemetering 77,230
Steel culverts 401,140

Pumphouse mechanicul & electrical 250,000

Turbine gencrator 1,925,000
Substation 30,000
Transformer 93,895
Trangmission line 518,700
Bridgework 200,000
Startup 10,000
Engincering 1,106,920
Contingency 910,515
Revenue reservey 1,684,500
District expenses 356,500
Cupitalized interest 2,931,500
Earnings during construction (1.415,000)
Totul $14,300,000

Table 5-2 containg operating and maintenance costs for
Opal Springs. Plant labor costs arce bused on three new,
full-time positions, These include two operators and
one supervisor, In addition, the new plant will account
for a portion (20 percent) of the general manager's time
and salary, Flgures in the table are conservatlve first-
year estimates, Actual costs have been slightly lower,
"Fuel" costs nothing, a big cost savings unigue to
hydroelectric plants, Domestic water pumping 1s in-
cluded in the Opal Springs operations und maintenance
Costy,
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The Desclutes Valley Water District's d.5-MW Opal Springs
powerplant produces 23 million kWh of electricity per year,
Energy from the $14.3 million project is sold 1o Pacific
Power & Light at a rate based upon projected avoided costs,
The Water District financed the Opal Springs project using
the Oregon Small Scale Energy Loan program,

Table 5-2
Opal Springs Plant Operations and
Maintenance Costs

Item $/Y ear
Operating labor 100,000
Administration/gencral 15,000
Domestic pumping 100,000
Capltal replacement 30,000
Insurance 30,000
Licenses/permits 5,000
Total $280,000

Power Sales

Negotiations between DVWD and Pacific Power &
Light (PP&L) began in November 1981, PP&L's then-
current avolded costy, filed with the Oregon Public
Utility C'onnmission, formed the bagis of discussions be-
tween the developer and PP&L.

The partics signed a Power Purchase Agreement on
November 15, 1982, Power sales under the contract
began on October 1, [985, The tenm ds for 36 years, ex-
pirlng on December 31, 2020, Power prices Include
both capacity and energy payments, A capacity

paytent of $8.21 per kilowatt pee month s provided
for, Energy prices are partlally levellzeds they escalute
necording (o the schedule shown below inTable 5-3,

Table 5-3
Opal Springs Project Energy Prices
Contract year Cents/kWh
[OKS 0,92
1986 (.92
[ORY (6,00
[ORK 7.07
1ORY 1.05
1900 .24
109 ] 7.43
100 Tabd
19Uy 7.53
100 7 .0ud
005 770
{990 7.88
1997 8.02
199K 8.15
1999 8.30
2000 8.46
2001 H.62
2002 8.80)
2003 8.99
2004 9,18
2005 9.39
2000 9.6l
2007 9.85
2008 10,10
2009 10,36
2010 10.64
201 10,94
2012 11,25
2013 11,58
2014 11.94
2015 12,31
2016 12,71
2017 13,13
2018 13,57
2019 14.05
2020 14.55

Several fssues came up in contract negotiations,
PP&L'S proposed prices included the actual variable
operations and madntenance costs of thelr Wyodak coal
plant, Stnce these were unknown, the item was
changed to a stated amount, Another issuce was PP&L's
operation and maintenance for lnes to the plant, The
DVWD agreed to perform operation and maintenance
on (he transformer and 1o buy o new one if the line
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voltage 1y changed. A no-fault ingurance clauge was set-
ted on becanse other variatony were uningurable, 'The
proposed electrical standards were too stelet and were
fater changed, Floally, contract format had to be
changed so that a munieipal corporation could sign 1t
The contract took 10 months to negotiate, costing the
DVYWD about $7 1,000, This cost {8 not Included in
cupltal costs, us It occurred before project fnanclng.

Clontract duratton certainly reflects the energy resource,
Rurely do powerplants using fuels negotinte such long-
(ernt contracts, The certainty of availnble energy iy
highestwith hydroclectele projects, The Opal Springs
project's hydro supply assurances are met with both
penceral long-term hydrologic data, iy, precipitation
and river Bow and specitic How maintenance
programs atupstrean Ochoco Lake & Prinevitle reser-
voir, The DVWD has (low records dating back (o 1905,
Basin snow and rain, reflected o stream flow and
spring flows, are the pritmary, stable "tuel™ for thiy
project,

Project Financing

DVYWD financed the Opal Springs project in August
1983, using the Oregon Small Scale Energy Loan Pro-
gram (SELP), This program functions ay an "energy

bank," administered by the Oregon Department of Ener-

gy. SELP raises funds by selling Oregon’s general
obligation bonds on the open market, These bonds are
exempt from both state and federal tux, SELP then
finances projects that elther producc or conserve enet-
gy. Resulting energy (and dollar) earnings or savings
must be sufficient to repay the loan, SELP loans are
conventional, low risk, credit-backed financings, Such
loans require additional security and collateral beyond
the project.

For the Opal Springs project, SELP allowed the
developer to finance the project using no equity and
100 percent debt. Debt financing was a $14,300,000,
30-year loan at about 10.25 percent, the tax-cxempt
market rate in May 1983, Monthly payments are about
$140,375. Debt service coverage ratios range from 1,32
al minimum streamflows (o 1.55 at average conditions,

The state of Oregon provides other incentives for
projects that either produce or conserve encrgy; the
Business Encrgy Tax Credit (BETC) program allows a
35 percent stule tax credit based on the cost of the
qualifying energy equipment, However, since this

Incentive applies only to taxpaying entities, DVWD
could not benefit from 1,

Permits and Licenses

DVWD obtained six federal, three state, and two local
required pernilts for this project, Table -4 indicates
these permits, the issulng ngency, the dute issued for,
and the cost, where known, Cost data are Hmlted, Per-
mit costs were apparently part ol normal district over-
head, As noted carlior, (s estinnated that negotlating
the power sales contraet cost about $71,000,

In addition to the required permits listed in Table 8 4,
DYWD voluntarily sipned anagrecment with the
Oregon Department of Fish and Wildlife ¢ODIW ) in
July 1982, in which itagreed to do the following: (1)
madntain a mintmune stream flow of 50 ¢fs; (2) deter-
mine fish mortality at the plant; (3) replace uny fish
killed; and (4) enhance habltat that ODFW estimates
will compensate for any fish not replaced,

The ODEW doces not issue any permits or licenses for
hydrocelectric plants; it exercises control indirectly
through the water rights permit process of the Waler
Policy Review Board (now the Waler Resources Com-
mission), DVWI's agreement with ODFW was part of
the Permit Application Approval Order issued by the
Water Policy Review Board.

Unlike other, later projects, the Opal Springs power
sules contract did not have a clause requiring Oregon
Public Utility Commission (OPUC) approval of the
contract prices, Yet the QPUC did review and approve
the contract rates. OPUC rules required that utilities
submit elther a copy or 4 summary of the contract (o
the OPUC. In the past, the utllitics submitted thelr en-
tire contracts, OPUC staff would review them and
make ity recommendations to the Commission, That
practice changed in carly 1987, The OPUC no longer
approves such contracts, and has so informed regulated
utilitics,

Environmental Impacts

Opal Springs produces no air pollutants and no solid
wastes, The cnvironmental aspects of this project con-
cernimpacts on fish and wildlife, land use, and waler,
The DVWD took a proactive role in dealing with fish
and wildlife responsibilities, As discussed above,
DVWD signed an agreement with ODEW (o maintain
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‘ Table 5-4
Opal Springs Plant Permits

Permit Agency Date Issued Cost ($)
Hydroelectric License FERC 11-02-82 n/a
Section 404 Fill ACOE 11-22-82 n/a
Free Use & Mining USDI 3-16-83 n/a
Land Use USDI 3-16-83 n/a
Special Use USDA 3-23-83 n/a
Blasting Safety Plan USDA 7-29-83 n/a
Water Rights Appropriation OWRD 8-03-83 n/a
Permit Application Approval WPRB 9-17-82 n/a
Water Quality ODEQ 10-01-82 n/a
Conditional Use JCPD 8-30-82 25
Building JCBD 7-20-83 1,336
Note:

ACOE= Army Corps of Engineers
FERC= Federal Energy Regulatory Commission
USDA= U.S. Dept. of Agriculture

(Crooked River National Grassland)

USDI=U.S. Dept. of Interior (Bureau of Land Management)

minimum stream flows and replace any fish killed from
the project.

Land use impacts are minimal, as the site is in a remote
location with no public access, except via the Crooked
River. Many factors contributed to site selection. The
diversion-site had an existing dam; the existing conduit
could be used to site new steel culverts; the power-
house site is only 4 acres in size; and the site was
zoned exclusively for farm use, with the project an al-
lowed conditional use in the zone. All water needs are
met using Crooked River water. Therefore, the project
has no impacts on groundwater that would require
mitigation.

Project Censtruction

The Opal Springs power sales contract called for
electricity to be delivered to PP&L by October 1, 1985.
Plant final design began in December 1982 and was
finished in June 1983. Construction began in Septem-
ber 1983, turbine startup in December 1984, and final
completion in March 1985. The facility went into com-
mercial operation December 21, 1984,

ODEQ=0regon Department of Environmental Quality

JCPD=Jefferson County Planning Department
JCBD=Jefferson County Building Department
WPRB=Water Policy Review Board

Interconnection and Transmission
Factors

The electrical interconnection equipment consists of
the switchyard, switchgear, main transformer, bus duct,
control equipment, and powerline connection. Total
cost was about $643,000. DVWD paid PP&L to install
all interconnection equipment. The switchyard is lo-
cated adjacent to the powerhouse. Protective devices
were reviewed by PP&L. Actual connection to the
utility system was under the direction of PP&L, Opal
Springs generates 4,160 volts of electricity. A trans-
former brings the electricity up to 69,000 volts (69 kV).
A 2.9-mile-long, 69-kV transmission line interconnects
with PP&L. No wheeling issues arose because the
power purchaser is the local utility.
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Chapter 6

7.5-MW Felt Water Power Project

Tetonia, Idaho
Project Description

The Felt Water Power Project is located at the site of
an existing dam on the Teton River about one mile
upstream from its confluence with Badger Creck. The
site is approximately 9 miles northwest of the town of
Tetonia in eastern Idaho.

The original dam and powerplant were built in 1921,
The development consisted of a low timber-crib dam
diverting flows into a tunnel through a bend on the side
of the river, A wood-stave penstock then conveyed the
flow to the powerhouse located several hundred feet
downstream, developing a head of about 75 feet. The
powerhouse contained three turbine generator un.. :,
one rated at 150 kW and two rated at 250 kW each.

In 1947, two additional units were installed in a new
powerhouse adjoining the original building. They were
supplied with water diverted by the original dam into
two additional tunnels and penstocks. These units were
rated at 720 kW and 500 kW, respectively.

In 1963, the timber-crib dam overtopped and failed as a
result of an ice jam on the river. It was replaced in

1963 by the present concrete structure, The three units
in the original powerhouse were operated until 1968.
Increasing costs and the availability of inexpensive
power from BPA made their operation uneconomical.
They have not been operated since.

The two units in the second powerhouse were operated
from 1946 to 1968. Between 1968 and 1980, the equip-
ment was operated periodically for maintenance pur-
poses. In 1980 the capacity of the units was increased
from 1,220 kW to 2,000 kW, and the units have
operated continuously since.

The Felt project consists of refurbishment of an exist-
ing powerplant to upgrade its capacity from 1,220 kW
10 2,000 kW, and construction of a new 5,500-kW

powerplant. The new powerplant is located 1,500 feet

R anevy M tha aviat y eslant Bath rnlanta an pv

oty ) tating e
ASL/ VY A LE LA A7 jiAL \./l\lﬂlllls })ll\llll AX LS l}l(\lllﬂ LW ARl wn T

isting 12-foot-high diversion dam and existing power

tunnels. The average annual energy generation of the
two plants is 31,400 megawatt hours (MWh). Power
from the $9.4 million (1981 cost) project is sold to
Utah Power and Light Company.

Felt Dam is a low concrete gravily structure whose pur-
pose is to divert water into the intake structures for the
powerplant. It is about 135 feet in length and 12 fect
high, About 90 feet of the dam’s width serves as an un-
controlled overflow spillway. A gated sluiceway sec-
tion 16 feet in width is located at one abutment. A fish
ladder, installed as a fisherics mitigation measure, is
also located in the dam. The dam impounds about 40
acre-feet of water with a reservoir area of about 10
acres. The dam has very little capacity (o regulate the
flow of the river, and has never historically been used
for that purpose.

Some of the features of the project are summarized in
the following sections and in Table 6-1,

Intake Structures

Three intake tunnels are still in place from the original
facility. The first intake supplied the old wood-stave
penstock connected to the three earliest units at the site.
A bulkhead has been added to this intake, and it is cur-
rently being used to supply water to the old power-
house.

The second and third intakes supply the new
powerplant, Small wood-frame buildings house the in-
lake gates and trashracks. The gate structures are lo-
cated against the canyon wall and cover the entrances
{o the two power tunnels.

Power Conduit and Penstock

Each of the two power tunnels supplying the new
powerplant is approximately 8 feet square in cross sec-
tion, and in unlined rock. The tunnels extend about 200
feet in length where they transition to 78-inch diameter
welded steel penstocks. The penstocks are then joined -
to a 7.5-foot-diameter penstock, 1,850 feet long, that
leads to the new powerplant,
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Table 6-1

Summary of Project Features
Felt Water Power Project

Diversion Dam
(Felt Dam)

Impoundment

Waterways

Penstocks

Powerplants
Plant capacity
Type of operation
Type of control
Number of units
Type of unity

Length
Height
Crest elevation

Normal water
surface elevation
Water surface area
Gross storage

‘Number of intakes

Power tunnels
Tunnel length
Tunnel size

Number of
penstocks
Construction
Diameter
Length

New Plant

5,500 kW
Run-of-river
Manual or automatic
2

Vertical Francis

13511
12 1t
5,530 ft MSL

5,530 ft MSL
10 acres
40 acre-ft

3

Unlined rock
215,180, 120 feet
8 ft square

2

Welded steel
72 in, 96 in
55 {1, 1,850 ft

Old Plant

12,000 kW

Run-of-river
Manual

2

Horizontal Francis

Rating,

each unit Units 1 & 2 Units4 & 5§
Flow, cfs 232 210
Head, ft 159 80
Output, kW 2,613 1,000
Transmission Lines

Length 700 ft 1,400 ft  1,400ft 2,600 f
Voltage 4.16kV 416kV  249kV 249kV
Type Buried  Aerial Aerial Buried
Projected Annual Average

Energy Production 31,554 MWh

Total Project

Capital Cost $12.0 million

Powerhouse and Tailrace

The new powerplant is a reinforced concrete structure
38 feet wide by 40 feet tong by 30 feet high. The top of
tie siruciure exiends approxiinaicly 15 feet above ihc
natural ground. An insulated metal sandwich building

provides an enclosure for the inside equipment.
Switchgear and an office are located on an upper deck
of the powerhouse, while two vertical-shaf(, Francis-
type turbine generator units are located on the lower
deck. Water leaving the turbine draft tubes exits
through two 11-foot-by-16-foot concrete-lined tailraces.

Turbines and Generators

The project, consisting of construction of a new power-
house and refurbishment of an old one, has a total out-
put of 7.5 MW and an average annual genetation of
36,100 MWh, Characteristics of the turbines and gener-
ators at each powerhouse are summarized in Table 6-2.

Table 6-2
Turbine and Generator Characteristics

SingletUnit Two lt)nits

Upper Plant (Existing) Cu;lacity Ca;;lacity
Gross static head (ft) 83 83
Design discharge (cfs) 210 420
Net head at design

discharge 80 74
Turbine type Francis Francis
Turbine horsepower 1,400 2,800
Generator type Synchronous Synchronous
Generator rating
(kVA at 0.2

power factor) 1,053 2,105
Generator output (kW) 1,000 2,000
Generator voltage 2,300 2,300

SingletUnit Two ltJnits

Lower Plant (New) Ca;;‘acity Ca[;lacity
Gross static head (ft) 162 162
Design discharge (cfs) 232 464
Net head at design

discharge 159 156
Turbine type Francis Francis
Turbine horsepower 3,487 6,974
Generator type Synchronous Synchronous
Generator rating
(kVA at 0.2

power factor) 2,750 5,500
Generator output (kW) 2,013 5226
Generator voltage 4,160 4,160

Transmission Line

Power is stepped up from 4,160 V at the new plant and
2,300 V at the existing plant to 24,9 kV at the power
substation iocated adjacent 10 the powerhouse, The sub-
station transformer is rated at 7,500 k VA,
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Existing overhead lines arc used to transfer power {rom
the existing powerhouse to a newly built transformer
pad adjacent to the new powerhouse. From there, a
1,400-foot transmission line spans the Teton River
Canyon, where it connects with a 2,600 foot buried line
(o its point of interconnection with Utah Power and
Light.

Mode of Operation

The plant is designed to be operated either manually
from a main control switchboard located in the power-
house or automatically and remotely through a
telephone modem connection from the operator's home
or from any other telephone location. Access to the
plant is secured by password.

Dependable Capacity and Annual Energy
Production

The powerplant has an installed capacity of 7,500 kW
and a projected gross average annual energy production
of 31,594,000 kWh. The plant’s output is summarized
in Table 6-3,

Table 6-3
Expected Powerplant Output
Adverse High
Water Average  Water
Year Water Year
(1955) Year 1971)
Installed capacity (MW) 7.5 7.5 7.5
Annual energy (MWh) 23,075 31,594 36,973
Plant capacity factor (%) 42 54 59

Minimum and Maximum Flow Rates

The minimum discharge necessary for generation,
which is available 99.9 percent of the time, is 93 cfy,
which corresponds to generating capability of 840 kW,
Ninety-five percent of the time the plant could generate
1,950 KW or more,

The maximum hydraulic capacity of the plant is a total
of 884 cfs. This includes capacities of 464 cfs at the
lower powerplant and 420 cfs at the upper plant.

Project Ownership

Fall River Electric

The property on which the project is located is owned
by the U.S. government, under the jurisdiction of the
Bureau of Reclamation, and by Fall River Electric, a

rural cooperative formed in 1938, Within the project
boundary, 50.2 acres are owned by the United States
and 4.2 acres are owned by Fall River Electric.

The original project at the site was first owned by the
Teton Valley Power and Milling Company. In 1960,
Fall River Electric purchased the assets, including the
Felt Dam, powerplant, tunnels, penstocks, and land,
together with transmission and distribution (acilities.

Fall River Electric holds a lease for use of the 50.2
acres of federally owned land. A fee is paid annually to
the U.S. government for use of the lands.

Upon purchase of the existing project in 1960, Fall
River Electric also acquired ownership of the existing
water rights. In anticipation of expanding the capacity
of the project, Fall River Electric applied for, and
received, water rights for an additional 300 cfs.

Fall River Electric first applied for a preliminary permit
from the Federal Energy Regulatory Commission
(FERC) in September 1981. Two years later, in Septem-
ber, 1983, a licensc was issued for the project. When it
was first issued, the license was held solely by Fall
River Electric.

Bonneville Pacific Corporation

After Fall River Electric had obtained a license from
FERC to construct the project, it sought out a developer
to actually construct, finance, operate, and maintain the
project. Bonneville Pacific Corporation, a cogeneration
and small power project developer with projects
throughout the U.S. and Canada, was selected.

Once Bonneville Pacific became involved as the
project developer, an agreement was made to nmake
Bonneville Pacific and Fall River Electric co-licensees.
Bonneville Pacific, in turn, assigned its right as a co-
licensee to a wholly owned subsidiary, Hydro Valley
Development Inc. The FERC license was trans{erred in
August, 1985 to Fall River Electric and Hydro Valley
Development as co-licensees,

In order to facilitate the license transfer, Fall River
Electric and Bonneville Pacific, parent corporation of
Hydro Valley Development, entered into a lease and as-
signment agreement on December 18, 1984, under
which Fall River leased to Bonneville Pacific all lands,
water rights, and other necessary project interests. The
term of the agreement is 35 years, the same as the term
of the power sales contract. Fall River retained fee title
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“in all the leased property and interests and Bonneville
Pacific gained authority to own the power facilities.

As consideration for the lease and assignment agrec-
ment, Bonneville Pacific agreed to pay Fall River as
follows:

«  $300,000 for acquisition of the land rights and
water rights

* $200,000 upon awarding of a joint license from
FERC

+ $250,000 upon execution of the power sales con-
trict

* $88,000 upon the production of first power

* During each of the first 10 years of power produc-
tion, the greater of (i) $0.003125 per kWh of net
generation during each calendar year, or (ii)
$100,000 per year

* $15,337 per year for the first 10 years of power
production for rental of the existing generating
facilities with the right to renovate the facilities as
necessary

Included in the terms of the agreement were the
following:

» Bonneville Pacific as owner of the project was to
receive all federal and state tax benefits,

« Bonneville Pacific assumed all responsibility for
operation and maintenance,

« Bonneville Pacific assumed all responsibility for
paying property taxes, FERC assessments, and
state kilowatt hour taxes,

CDM Hydroelectric Company

Through the terms of the agreement between Fall River
Electric and Bonneville Pacific, Bonneville was
authorized to agsign its interests in the project to any
other entity for purposes of financing the project. A
limited partnership called CDM Hydroelectric Com-
pany was subsequently formed and purchased the
project in June 1985, prior (o the completion of project
construction,

As of December 1, 1986, the ownership of the co-
partnership was as {ollows: ‘

Kal Zeff ‘ 97.8%
Ron Zeff 1.0%
CDM Pipeline Company 1.0%
Bonneville Pacific Corporation 0.1 %
Hydro Valley Development, Inc. 0.1%

To facilitate the transfer of ownership from Bonneville
Pacific to CDM Hydroelectric, Bonneville Pacific sold
and transferred all of the stock of Hydro Valley
Development, its subsidiary, to CDM Hydroelectric,
Thus, Hydro Valley became a wholly owned affiliate
of CDM Hydroelectric, The project’s water rights,
having been leased to Hydro Valley Development by
Bonneville Pacific, were now available to CDM
Hydroelectric. In addition, Hydro Valley's rights as a
co-licensee were also now available (o the partnership.
In acquiring the project {from Bonneville Pacific, CDM
Hydroelectric became responsible for operation, main-
tenance, and payment of all taxes, However, it also ac-
quired the interest in the power sales contract and all
tax benefits associated with the project.

As consideration for the purchase and lease agreement
between Bonneville Pacific and CI)M Hydroelectric,
CDM agreed to pay the following:

« $12 million for the power facility and
improvements

« $200,000 for the project’s water rights, FERC
license, land leases, power contract, and other
intangibles

« $15,337 per year for each of the first 10 years for
rental of the existing power facilities

* For cach of the first 15 ycars, the greater of (1)
$0.003125 per kWh of net gencration during each
year, or (2) $100,000 per year

« During the [6th through the 20th years, 10% of
the gross power revenue

« During the 21st through 25th years, 15% of the
£ross power revenue

* During the 26th through 30th years, 20% of the
gross power revenue
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*+ During the 31st through 35th years, 25% of the
gross power revenue

Project Financing

Construction financing for the project wag obtained by
Bonneville Pacific from Firgt Interstate Bank of Utah,
Permanent financing in the form of & $7 million loan
{rom the Prudential Interfunding Corporation, a
[relaware company, was obtained by CDM Hydro-
electric. In both cases, as security for the loans a first
lien secutity interest in the project, property rights, and
water rights was assigned to the financial institutions.

Tax credits in the form of energy tax credits, invest-
ment tax credits, and cost recovery deductions from use
of the Accelerated Cost Recovery System of deprecia-
tion (ACRS) were claimed for the project in 1985, the
year construction was completed, The project was
depreciated over S years, as allowed by the ACRS. Had
the project been built after 1986, these tax credits
would not have been available, since they were
climinated by the Tax Reform Act,

Project Operation and Maintenance

C'DM Hydroclectric, as owner of the project, is respon-
sible for operation and maintenance of the project.
However, soon after its purchase of the project, the
company signed an operation and maintenance agree-
ment with Bonneville Pacific, The agreement says that
Bonneville shall produce for CDM the maximum
amount of salable electric energy that may be expected.
in this effort, Bonneville must do all that is necessary
to maintain the facility, In addition, Bonneville is
responsible for maintaining all licenses, agreements,
and permits, as well as being responsible for all neces-
sary replacement parts, with provisions for reimburse-
ment of costs by the project owner,

Bonneville Pacific receives, as an operating fee, 7.9
percent of the gross revenue for cach year, but never
less than $135,000 nor more than $165,000, with the
minimums and maximums adjusted on an annual basiy
by the percentage change in the Producer’s Price Index
for Energy Crude Materials, The fee is set up so that
CDM Hydroelectric pays Bouneville $12,500 monthly,
with adjustments made at the end of the year to adjust
for the operating fee that was actually earned.

The project is not actually operated by Bonneville
Pacific, but rather by a subsidiary company called Bon-
neville Pacific Services Company, Inc, The subsictary
company has an operation and maintenance contract
with Bouneville Paclfic in which it recelves 7 percent
of the gross monthly power revenue or $9,500 per
month, whichever is greater,

Installed and Operating Costs

The total installed cost of the Felt project was $8.4 mil-
lion ($1,120 per installed kilowatt), according to the
1985 application for FERC license amendment contract
for design and construction, Table 6-4 shows a break-
down of the project costs made prior to project con-
struction. Actual out-of-pocket cost to develop and
construct the project was $10.6 million,

Table 6-4
Felt Project Cost Summary
(1984 Dollars)

Hydroelectric Plant Accounts

Lands and land rights $ 13,000

Structures and improvements 700,000
Reservoirs, damy, and waterways 1,318,000
Waterwheels, turbines, and generators 2,500,000
Accessory electric equipment 460,000
Miscellancous powerplant equipment 150,000
Roads, railroads, and bridges 250,000

Transmission Plant Accounts
Land and land rights 5,000

Structures and improvements 14,000
Station equipment 120,000
Towers and fixtures 30,000

Poles and fixtures #,000

Overhead conductors and devices 35,000
Underground conduit 50,000
Underground conductors and devices 9,000
Roads and trails 3,000
Subtotal $5,667,000
Contingencics 1,133,000
Subtotal $6,800,000

Sales Tax (3% ol materials) 108,000
Total Construction C'ost 46,908,000
Engincering and owners’ cost 1,382,000

Total Project Cost (1984) $8,290,000



6-6 PURPA Resource Development in the Pacific NW

The annual costs of the project, baged upon Bonneville
Pacific’s preconstruction estimaltes for the year 1986
are given in Table 6-5.

The projected annual generation of the project is
31,554,000 kWh, Based upon the projected annual
operating costs for 1986, the unit energy cost is
4,65¢/kWh, However, as the interest payments-on the
loan decrease over time, the unit energy costs should
also decrease.

Table 6-5
Estimate of Felt Project
Annual Operating Costs (1986)

Operation and maintenance $ 150,000

Idaho state kWh tux ($0.00050/k Wh) 15,777
Interest 1,283,040
Property tax 24,000
Site lease 123,821
Walter rights amortization 5714
Total annual cost $1,467,352

Power Purchase Contract

Bonneville Pacific Corporation signed a power pur-
chase contract with Utah Power and Light on Decem-
ber 4, 1984, The lerm of the agreement is 35 years
from the date of first energy production, The contract
specifies that Utah Power and Light will purchase all
energy produced by the project, There is no contracted
capacity, nor annual energy production quota. The rates
paid by the utility are not seasonalized, i.e., the same
rate is paid year round,

The rates paid for purchase of energy are composed of
a fixed and a variable component, The fixed com-
ponent is for 4,049 cents per kWh, reflecting a 1985
scheduled in-service date and a 35-year term., This rate
is not subject to escalation throughout the life of the
contract,

A variable rate of 1.4 cents per kilowatt hour is added
to the fixed component to arrive at the total price paid
for purchase of the power (4.049 + 1.4 = 5.449¢/kWh).
The variable rate is updated annually, subject to ap-
proval by the Idaho Public Commission, The variable
rate is changed to reflect the current average price of
coal to Utah Power and Light for use in its coal-fired
generating stations, Consequently, the rate can be ad-
justed up or down, but the adjustments are usually
minor,

The power sales agreement requires that Bonneville
Pacific puy all interconnectlon costs, These costs to-
taled $91,3 13, Included in these costs were the installa-
tion of 57 new wooden power poles and their
associated spans of conductor, installation of metering
cquipment, and the removal of 10 power poles and con-
ductor spans,

Provistons are made in the contract (o adjust the pay-
ment due in the event the contract is terminated prior to
its 35-year term, The agreement requires Bonneville
Pacific to refund to Utah Power and Light an amount
equal to one-half the difference between: (1) the sum
of the fixed energy payments paid prior (o the date of
termination, and (2) the sutn of the fixed energy pay-
ments that would have been paid based on o term of
agreement extending to the date of termination,

Example:

Assuming the contract was terminated at the end of 10
years and the annual generation from the facility had
been 2 million kWh for cach year of the 10-year
period, then the refund that Bonneville Pacific would
have to pay (o Utah Power and Light would be caleu-
lated as follows:

Total 10-year generation 20,000,000 kWh

i

Total payment to Bonuneville

il

20,000,000 kWh x
4.049¢/kWh
= $809,800

Total payment if Bonneville had

contracted for 10 yeary = 2().()()(),()()&) kWh x
2.0¢/kWh
= $400,000
Refund to UP & L. =_ $809.800 - $400,00
2
= $204,900

* ]
Rate for a 10-year contract term with 1985 on-line date

Permits and Licenses

FERC

The Felt project’s permitting and licensing process

began in September of 1981 when the Fall River Rural
Electric Cooperative filed a preliminary permit applica-
tion with FERC', In the application, Fall River indicated
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plany to study three alternate proposaly, each for
redevelopment of existing fucilities, The three
proposals were ag follows:

1. Replace the existing generating units (five unity with
a total capacity of 1,870 kW) with new unity
having a total rated cupaclty of 2,700 kW,

2. Construct a 200-foot-long penstock and a new power-
house containing a generating unit having a rated
capaclty of 3,700 kW,

3. Construct a 2,600-foot-long penstock and a new
powerhouse containing (wo generating units
having a total rated capacity of 6,670 kW,

The average annual energy output was estimated at be-
tween 15,000 MWh and 38,100 MWh, depending upon
the alternative selected.

After the preliminary permit was issued, Fall Rlver
proceeded (o hire an engineering consultant to study
the project’s feasibility. An application for a FERC
license (major license - existing dam) was prepared and
filed with FERC in February of 1982, The license ap-
plication proposed construction of a new powerhouse
with a capacity of 6,025 kW located approximately
1,200 feet downstream of the existing powerhouse,
Under this plan, the new project could develop S0 feet
more head than the existing plant and would be capable
of generating about three times as much energy.

No protests or petitions to intervene were received in
response to the license application, However, interested
federal, state, and local agencies did submit comments
expressing their concerns about the project, All of the
concerns expressed by the agencies were satisfied by
prior agreements with Fall River that were contained in
the mitigation plans of the license application.

As final design proceeded for the project, it was
decided that the project plans should be changed to im-
prove the cconomics of the project and maximize
utilization of the resource, The new plan entailed
relocating the proposed new powerhouse (o a site ap-
proximately 300 feet further downstream to increasc
the available hydraulic head. At the same time, the size
of the turhines in the new powerhouse would be
reduced to enable more efficient operation over longer
periods of time throughout the year by providing a
closer match of equipment o historic stream flows, In
addition, two units in the existing powerhouse would

be wnlvinbsiabad Thaae cobvneaon rnacltad tn o ot tnoenaan
UL 10 WD, 1 00U VHALIEUD TLaWILU H by avivaa

fn capaclty over the previous plan of 1.5 MW and an in-
crease i annual net energy production of 4,700 MW,

An application for amendnient of Heense was flled with
FERC in May 1985, The license amendments were ap-
proved by FERC in July 1985, Again, no agencies filed
protests or petitions to intervene, although addittonal
mitigative measures were required ln accordance with
agency comments.

Ay the project approached the start of congtruction and
finuncing arrangementy were worked out, It became
necessary (o transfer the Heenge from Fall River as the
sole licensee to Fall River and Hydro Valley Develop-
ment, Inc, a8 Joint lHeengees, Full River leased land,
walter rights, and other interests necessary for the con-
structlon, operation, und maintenance of the project to
Bonneville Pacific Corporation, parent company of
Hydro Valley Development, Ine, Since ownetship of
the project was shared between Fall River and Hydro
Valley, it was necessary that they become joint licen-
sees o facilitate financing of the project, The applica-
tion for transfer of the license was made In April 1985,
and approval was granted by FERC in August 1985,

The Felt project was certifled as w qualifying factlity in
1985 through the formal application process,

Other Permits and Approvals

Fall River, in compliance with FERC regulations, con-
sulted with other federal, state, and local resource and
managerial authorities concerning potential impacts of
the project. Thiy consultation process helped identify
areas of concern and also identified various permits
and approvals that would have to be obtalned, Some of
the permits and approvals required are sununarized in
Table 6-6. Some of the agencles that were consulted
but had no concerns or applicable permity and ap-
provals are also listed, Details of specific arcas of con-
cern and the associated mitigation sirategies are
discussed in later sections.
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Agency

Iduho Dept, of Water
Regoutces

Idaho Dept. of Fish and Game

Idaho Dept. of Health & Welfare

Idaho Dept, of Lands

Telon County Planning and
Teton County

Idaho State Historicul Society

U.S. Fish and Wildlife Service

Idaho Dept, of Parks and Recreation

U.S, Bureau of Reclamation

U.S. Bureau of Land
Management

U.S. Soil Congervation Service

Table 6-6

Felt Water Power Project
Required Permlts, Approvals, and

Consultations

Permit, Approval, or Consultation

Water Righty
- Application for Resources Permit
- Approval of permit
- Proof of beneficlal use

Dam Safety Permit
Determination of minimum gtreamflow requirement

Strenm Channel Alteration Permit for construction of a temporary
cofferdam/access road for construction of fish sereeny, excavation of
tatlrace aren, removal of material from the stream channel in
complinnce with mitlgatlon plan

Approval of designs for and construction of flsh ladder, trash rack,
und fish screeny

Clongultation on potential Impacty to wildlife

Fighery and Habitat Mitigation Agreement between Fall River
Electric and Fish and Game

Water Quallty Certificate (401 Clean Water Act)

Certification of compliance with the Idaho Water Quality Standards
and Wastewater Treatment Requirements

Consultation on state land eagement (not required slice stream 1s
non-navigable and there are no state lands adjoining the project
boundary)

Zoning Commigsion Conditional Use Permit
Bullding Permit

Consultation on historlcal and archacological resources society
(no significant impact)

Consultation on endangered species (no slgnificant impact)
Approval of fish ladder and sereening

Consultation on reereational Inpacts

Lease of property and land casement

Congultation on possible conflict with reconstruetion of
the Teton Dam

Right-of-way permit for construction of transmission lnes

Consultation on erosion hazards and preservation of water quality
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LS, Nattonal Park Serviee

U.S: Army Clotps of Engmeery

Federal Energy Regulatory Commlssion

Environmental Impacts

Fisheries Resources

C'onsultation on Wild and Scenle River status (not deslgnated Wikl
or Svenle, not fn dostgnated study aren coverod by Wildernesy Act,
not u study rlver)

Consaltation on 404 Permit - Required for placement of 1l o
congtruet temporary cofferdam/aceese rond for construetlon of fish
sereens, removal of muaterlal from the stream channed necompllanee
with mitigation plan

Approval of {11 removal and bank stablllzation measures to be
performed nlong the tiver

Approval of relocation of the powerhouse
Agreement concerning Mitlgation Plun
Application for Prellminary Permit
Application for License (Major)

Order lysuing License (Mujor)

Order Granting Extensions of 'Tlme for Start and
Completion of Construction

Application for Amendmient of License

Order Amending Lidcense

Application for Transfer of License

Order Approving 'T'ransfer of Major Liconse

Application for Certification of Qualifylng Fucllity Stutus
Order Granting Qualifying Faclllty Status

Order Approving Functlonal Design Drawingy of Fish
Passage Facllities

Order Approving Fishery Mitigative Plan

Order Approving and Modifying Measures to Proteel
and Enhance Fish and Wildlife Resources

Order Requlring Construction of Recreational Facilities
Order Approving As-Built Exhibity

Order Granting Two Year Extension of Tine to
Complete Studles Recommending Minimun Flow Releases

Letter Granting Exemption from Elling an Emergeney Action Plan

below the project aren, The primary movement of troul
i downstreant; thus, downstream migrants would be
the most affected,

Probably the greatest environmental concern ay o result The steep river slope downstream of Felt Dam (20 per-
of the project was its potential effect on fisherles cent slope) historleally inhibited upstream migration;
resources, The portion of the ‘T'eton River whese the stnee s constraction in 1921, the dam hins seeved as o
project Is located supports a slgnificant fishery consist- migratory block. Before construction of the new

ing mostly of stocked ruinbow trout, both above and project, the river below the dam was essentlully
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dewatered durlng most of the year, Sinee the project In-
cluded constructing u new powerplant downstream of
the extsting plant, an udditonal 1,900 feet of the strean
chunnel would have boen dewatored, 'Thus, the
upgtream milgratton problem would be conpounded,
untess minlmuam strenmdlow requirementy were estab-
lished,

No major alterntions to the penstock intakos, dam, or
reservolr were proposed, Therefore, thore was no -
crease I downstream sedlment loading or reservolr
volume, nor chunges In channe! configuration uy a
result of these aetivitles, There were also no addittonal
Inipacts to the fisheries or aquatle tesources upstream
ol the dam,

Adverse Tmpacts to fisherles resulted when congtruc-
ton o an neeess road resulted In approximately 4,000
cuble yards of materlal being bulldozed over the edge
of the canyon Into the Teton River below by mistake,
This cuuged excessive short-term sediment loading In
the streant, The effeet on flsherles was never deter-
mined. T'he rock and other material not washed away
by the [low ereanted a barrler for upstream flsh migra-
tlon, The developer was required later to remaove this
material from the stream,

Turblne mortality was also an expressed coneern prior
to construetion, Flsh sereening devices were Inftinlly
proposed by Fall Rlver and agreed to by the Idaho
Department of Fishand Game and the U8, Flsh and
Wildlite Service, Ultimately, n comblnation ol fish
sereeny and annual payments was required to mitigate
this concern,

Wildlife and Botanical Resources

Impacety to wildlife resources as a consequence of (he
project consisted primarily of a logs of habltat, Con-
struction of the penstock, transmission liney, power-
house, und tallrnee affected about 10 aeres of land,
Much of the disturbance of these arcas was shor(-term
during construction only, however, ‘T'he greatest logs of
habltat was caused when the road to the powerhouse
was surveyed Incorreetly, which resulted i the un-
necessary clearing of extra land of brush, trees, and
vegelution, A revegetation plan was later prepared and
implemented to help minimize the adverse impact,

About 1,500 feet of tipurlan habltat was lost because of
reduced streamilows, however, because of the gteep-
ness of the stream gradlent In the affected reach, Htte
ol the habltat was heavily used, About one nere of

elpaelan woody vegetation way destroyed by construe
tion activitles,

Mule deor are known (o use the gtrean coreldor ay «
muigratory route and ocenstonal wintering area, How-
ever, sluee construeton did not tuke place durlng the
winter, and since most of the penstock was burled, the
fpuety were mindmal,

Buld cagles ate the only threatened or endnngered
speclos potentially affected by the project, Bul sinee
the Felt Dam Reservolr wag not modifled, no adverye
Ipacts were anticipated,

Consultation with the Idaho Department of Flsh and
Clume and the U.S, Fish and Wildlife Serviee deter-
mined that there would be no significant impacet (o
wildlife a8 a result of the project,

Water Quality

Walor quality at the Felt site Is generally very good, bul
sotie degradation of water quallty oveurs as o result of
return flows from Irrigation use, However, the amount
of return flowy from treigation use 18 usually quite mini-
mal, Operation of the Felt projeet does notalter water
quallty at the site, Within the river and the impound-
ment, the water is near saturation levels for dissolved
oxygen, and the powerplant does not suppress dis-
solved oxygen levels,

Construction activities cavsed short-term impaets to
wittor quality, Construction of a cofferdam around the
powerhouse arca probably contributed the most ur-
bidity and sediment to the tlver, Disturbance of surfuce
solly as o result of construction of the aceess rond had
substantlal adverse effects on water quality, Construc-
tlon of the penstock and trangmission Hne had Hitle or
10 effect on water quality, since little land wag dis-
turbed by thelr construetion,

Recreational Resources

A very limited amount of fishing occurs at the site,
Before the new project, aceess was extremely poor
down a steep four-wheel-drive road. In-the past it hid
been posted with “no trespagsing” slgns because of the
danger of travel, Noadverse Impaets o recrentional
resources were Identifled; however, opportonities for
fmprovements to existing reereational resoutees were
[dentifled nnd requested by the Bueenu of Reclomation
In pre-project consultations,

The project arca viver reach 1s not o designated Wild or
Scende River and has not been identified as o study
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tlver for possible Inclusion In the Wild and Scenle
River System, The project is not within o designated or
study aren covered by tho Wildernesy Act,

Historical and Archaeological Resources

There are no known archneologlenl or historleal sltey In
the project aren, The Idaho State Historleal Preserva-
tlon Offlce (SHPO) has not conducted any cultural
resources studles n the arca, The SHPO did not expect
any archacologleal or higtorieal regourcey to be found
in the project area and did not recommend that any ad-
dittonal studies be conducted,

Land Management and Aesthetics

The Felt slte hay been used for hydropower sinee 1921,
Consequently, considerable manmade impact already
existed at the site due to the presence of an access road,
existing powerplant, high voltage trangmission line, {r-
tlgation pipeline, pumplng station, and footbridge cross-
Ing the river, New construetion added a powerhouse
and tadlrace to the riverbank, o new transmission Hne
that crossed the elver and nseended the hill, and a dis-
turbed area where a new penstock way buried and
where construction activity took place, Inaddition,
1,900 feet of the stream channel were dewatered,

The additional land disturbance caused by mislocating
the aceesy road was most detrimental to the aesthetics
ol the aren, However, the damage way short term, a8 a
revegetation plan was implemented that has led to sub-
stantlal recovery ol the area over the past several years,

The slgnificance of new tmpuaets was minimized in
several ways, Flrst, the new penstock was lnstalled
paraliel to the wecess road, eliminating the need for a
separate corrldor, The overhead and underground trans-
mission lines were installed within existing Fall River
Eleetrle rights-of-way and parallel to an existing Hne,
Sparse vegetation at the site also minimized the effect,
characteristic of projects located at other mountainous
arcns, of o bare swath and clearcut acen, Finally, the
aesthetic effect {s minimized since the project site can-
not be seen from any ronds, and 1y visible only by the
few people who visit the site,

Impact Mitigation

Fisheries

Impact mitigation to protect and enhance fisheries
resources Included implementing minimum streamflow
requireents, construction of a fish ladder, and unnual

paynients for rearlng of trout to compensute for wild
trout production lost ag a result of the development of
the project,

Minimum Streamflow Requirements, A great deal of
field Inspection and consultation between the project
developer and the Idaho Department of Fish and Game
and the U.S, Flsh and Wildlfe Serviee took place in
order to establigh mintmum streamflow requirements
that would adequatety protect the fisherles resources,
In the beginning, v minimum streamflow of 106 cls
was requested by the Department of Flsh and Came
based upon earlier minimum streamflow studles, How-
ever, alter objections by the developer, u fleld
demonstration was conducted (o allow concerned par-
tles to view stream conditions at various flow rates,
‘The demonstration was successtul in bringing aboul a
consensus between the developer and the Department
of Flsh and Game,

The final agreement reguires the project to malntadn a
minimum flow release of 20 cfy in the bypass reach, ex-
cept durlng the perlod from March 15 through June 30
when 50 ¢fs are required, The higher flow requirement
in the gpring and carly summer i3 to enable cutthroat
trout to migrate upstream during thelr spawning

season, The 20-¢fs requirement was deemed adequate
(o allow trout to migrate downstream, to elminate fish
stranding and the potential for fish kills, and to flush
pools between the dam and tadlrace so that dissolved
oxygen and benthos production will be sufficient to pro-
vide rearing habltat,

Congtraction of Fish Ladder, A fish ladder capable of
operating with flow in the range of 10 10 30 ¢y wus
constructed to permit upstream fish migration past Felt
Dam. No fish ladder existed prior to construction of the
new powerplant; consequently, no fish passage had
been possible since 1921,

The ladder i a vertical slottype, and rises about 8 fect,
The overnll dimensions of the relnforeed conerete strue-
ture ave S feet by 45 feet, The ladder is equipped with
vertical slide gates at its upstream and downstream
ends, Each step of the lndder rises one (oot in elevation,

Fisheries Mitigation Payments, Payments by the
project developer to the Idaho Department of Fish and
Cinme were Included as part of the Flsherles Mitigative
Plan, The purpose of the payments is to provide for the
rearing of trout, to compensate for wild trout produg-
tion lost as a resull of the development of the project,
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The developer wag given an option of elther (1) provid-
Ing payment for the antual stocking of 350,000
cutthroat trout (200 per pound) in the Teton River; or
(2) providing payment for the annual stocking of
20,000 cutthroat trout In the river and providing ade-
uate fish screenlng devices, The developer chose the
first option, since maintaining fish screens was judged
to be too tedlous o task, The developer was required to
(und the construction of taceways at the Mackay, Idaho
Hatchery at a cost of $60,000 and provide an annual
operating fund of $18,400 for 35 years.

Channel Improvement, One component of the
project’s Fisheries Mitlgative Plan required the
developer to pay the Idaho Department of Fish and
Game 1o break up o few large boulders in the channel,
The purpose of the work was to improve fish passage,
Roclk pushed into the river during construction of the
aeeesy roud and the powerhouse was also removed In
secordance with the requirements of state and federal
agencies,

Other Impact Mitigation Measures

Numerous measures, lncluding various construction
and operation technlques, were employed to mitigate
impaets other than those to fisheries, Mitigation
strategles include the following:

¢« Construction of recreational facilities at the slte.
The facilities include w barrier across the
powerplant aceess road with a pedestrian
walkthrough device for fisherman access to the
canyon bottom; a 10-vehicle parking loton the
canyon rim with refuse and sanitation facilities;
and a sign adjacent to the parking lot to inform
visitors of aceess into the canyon,

« Performing channel improvement activity be-
tween mid-July and December so as not to affect
trout spawning migrations,

o Monitoring water temperatures and dissolved
oxygen concentrations in the bypass reach during
Tuly and August 1989, the fow flow period, If the
minimum ow releases required by the license
are insulficlent to sustain trout during thiy period
of the yenr, new measures must be preseribed for
maintaining suitable water temperatures and dis-
solved oxygen concentrations,

« Reducing consteuction activity during the period
when wintering mule deer are present,

« Limiting the digturbed surface aren to the absolute
minimunm necessary, espectally near the river, to
reduce overall projeet impucts on both wildhife
and water quallty, Disturbed areas not supporting
permanent project features were planted with na-
(lve gragses and forbs to minimize crosion fnto
the stream and speed the recovery of wildlife
habitat,

'« Trangmisslion-line poles were designed to protect
buld cagley and other raptors,

« Burylng the major length of new penstock go ay
not to create o permanent barrler (o wildlife,

o Scheduling construction activities that must occur
adjucont to or within the existing streambed
during the monthy when flows are naturally low
(August to April) to minimize Impact on water
qually,

Praject Construction

C'onstruction Schedule, The original Heense applica-
ton filed with FERC proposed thal project construetion
begin in July 983, 11 was planned that, in order (o min-
inlee development time and project cost, the tar-
bine/generator specifications would be prepared and
advertsed and bids evaluated while issuance of the
license was pending, That way, major equipment supp-
ly contracts could be awarded immediately upon is-
suanee of the license, The design, speclfications, and
construction drawings for the prime construction con-
fract were also planned to be completed during the
license processing phase so that the prime contracl
could be advertised as soon as the Heense was lssued.
This upproach would altow construction to start within
4 months of licenging,

C'onstruction of the project was initlally expected to re-
quire two summers beeause the heavy snowfall and
cold temperatures common at the site would curtail
winter construction, Equipment installation was
scheduled for the second summer, to allow approx-
imately one year for delivery after the equipment con-
el nward,

The inltial construetion schedule was contingent upon a
FERC Heense being lssued carly in 1983, However, the
license was not issued until September 9, 198310 was
impossible to follow the initial construction schedule
glnce construction could not realistically begin until the
following summer,
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The original FERC license required that construction
be initiated by September of 1984 and completed by
September 1986. In April 1984, Fall River Electric re-
yuesied {from FERC an extension of (ime (o start and
complete project construction. They stated that they
had planned to start construction in September 1984,
but that because of expected poor winter weather,
much of the preliminary work would not be able to be

completed until the following spring. They also pointed |

out that some of the first construction activities to be
undertaken would be road construction and other ex-
cavations. Under the proposed schedule, these activities
could just be initiated before weather conditions would
terminate efforts. This would result in steep, freshly ex-
cavated or filled slopes that would be unprotected and
subject to erosion for all the winter months before
vegetation cover could be established. Thus, Fall River
recommended that a one-year extension be granted for
initiation of construction. FERC granted this request
and allowed a 2-year extension to complete
construction.

In mid-1984, Fall River elected tu allow Bonneville
Pacific to develop the project. Bonneville Pacific ex-
amined new options for developing the project that
would increase the project’s capacity and annual
generation potential. A new project design was
selected: consequently, an amended license had to be
filed with FERC. An amended license was approved on
July 8, 1985,

With the amended license, a revised project schedule
was prepared. The revised schedule is shown in Figure
0-1. A preliminary detailed construction schedule is
shown in Figure 6-2,

Construction Contract

A turn-key contract for design and construction 'vas ex-
ecuted between Bonneville Pacific and Water Power
Company, a Utah corporation. The $8.4 million con-
tract was signed-on November 5, 1984. It called for
completion of construction by December 23, 1985,

Bingham Engineering of Salt Lake City served as the
designer and construction manager of the project. The
prime construction contractor was Summit Construc-
vion of Twin Falls, Idaho. The turbine and generator
package was supplied by Hydro West Group, Inc. of
Bellevue, Washington.

Construction Problems

Actual construction at the site began in July of 1985,
The first activity undertaken was construction of an

access road from the top of the canyon to the power-
house. Shortly after construction started, a major prob-
lem was encountered, First, the route of the road to the
powerhouse was surveyed incorrectly, which resulted
in the unnecessary clearing of extra land of brush, trees
and vegetation. Next, the correct route was identified,
but in building the road, approximately 4,000 cubic
yards of material were bulldozed over the edge of the
canyon into the Teton River below.

Later inspections of the site led state and federal agen-
cies, including the Idaho Departiment of Water Resour-
ces, the Idaho Department of Fish and Game, the U.S.
Bureau of Reclamaltion, the U.S, Fish and Wildlife Ser-
vice, the Army Corps of Engineers, and FERC to order -
a halt to construction. A cease and desist order was is-
sued by the Cotps of Engincers on July 26, 1985,

Meetings to resolve the problem were subsequently
held between Fall River Electric; Bonneville Pacific,
the developer; Bingham Engineering, the project
design and construction manager; and Summit Con-
struction, the prime construction contractor. An agree-
ment was reached requiring the developer to use plastic
sheeting held in place with sandbags along the construc-
tion arca along the river to prevent silting, to place hay
bales below [ill slopes on the access road as lemporary
soil stabilization, (o run turbidity tests in the river
upstream and downstream of the project twice a day, to
remove rocks from the Teton river and nearby Badger
Creek, and to prepare a plan for stabilizing the soil and
replanting slopes that were disturbed by mistake,

The shutdown of construction caused a delay of about
2 months. Construction activity was allowed to resume
in mid-September 1985,

Because of the delay in construction, some of the con-
struction work had to be completed during inclement
winter weather. This directly resulted in additional
costs of about $170,000. Additional costs associated
with mitigation of damage caused by road construction
is estimated at approximately $900,000.

C'onstruction of the remainder of the project proceeded
without major incident, Construction was completed in
December, so that the project could be put on-line to
mecet the terms of the power sales agreerment,
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Project Performance

'The projected average annual encrgy output of the
project was 34,7508 GWh, according to the purchase
agreement between CDM Hydroelectric and Bon-
neville Pacific, However, in an acceptance test per-
formed shortly after the completion of construction, the
projected average annual output was only 31.554 GWh,

- The purchase agreement between CDM Hydroelectric
and Bonneville Pacific includes a provision to adjust
the purchase price to reflect nonfulfillment of perfor-
mance guarantees, The purchase price adjustment is
still under negotiation,

Interconnection, Transmission, and
Wheeling Considerations

Fall River Electric i$ a statutory preference customer of
the Bonneville Power Administration (BPA). In the
early planning stages of the project, Fall River
proposed to sell the output of the project to BPA. At
the time (he project was proposed, BPA was forecast-
ing shortages in its firm energy supply after 1983,

Under the Northwest Power Planning Act, utilities
were given responsibility to develop sufficient resour-
ces to meet their own forecasted load growth after the
1982-83 operating year, Provisions were made, how-
ever, 10 allow utilities (o sell output from their own
resources to BPA, since the cost of new power ex-
ceeded the cost of power from BPA. BPA, in turn, was
required to meet the firm needs of the utilities. Under
this arrangement, utilities could satisfy their own loads,
while new resource costs are borne by the region
through the BPA power marketing system, rather than
by the utility and its ratepayers.

Plans changed, however, once Bonneville Pacific be-
came the profect developer. Revenue from the project
became the primary motivating factor, BPA's rates
were not high enough (o satlsfy the developer as long
as power could be sold to an investor-owned utility at a
much higher rate, as required by PURPA. Consequent-
ly, a power sales contract was negotiated with Utah
Power and Light.

When the plan was still to sell power to BPA, it was
proposed that a transmission linc would be constructed
from the project's substation tower to the Badger Sub-
station, where the power would be fed into Fall River's
system. However, once plans changed, it was deter-
mined that it would be most economical to construct
new transmission lines to cross the Teton River, then
parallel existing Fall River lines, before connecting
with Utah Power and Light Co, lines. As a result, there
was no wheeling involved in the project.
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Chapter 7

8.2-MW Low Line Hydroelectric Project

Hansen, Idaho

Development History

The Low Line Hydroclectric Project was conceived in
1977 as one means of generating revenue (hat could be
used by the Twin Falls Canal Company to maintain and
rehabilitate a canal system sorely in need of repair. The
project was initiated by applying to the Idaho Depart-
ment of Water Resources for a water appropriation per-
mit for power purposes. The application was submitted
on March 30, 1977,

Following the application for water rights, inquiry was
mede of the Federal Power Commission (predecessor
to the Federal Energy Regulatory Commission
[FERC]) on the proper procedure to obtain approval to
construct the project. At the time the project was first
proposed, PURPA had not yet been passed by Con-
gress; thus, it was not likely the project could be
developed without help from a utility.

No further siénifican( activity took place until August
- 1980, when an exemption application was filed with
FERC. The exemption was granted on December 18§,
1980.

In October 1981, Idaho Power Company contracted
with International Engineering Company, a subsidiary
of Morrison-Knudsen Company, to prepare a study of
the energy development potential of the upper reaches
of the Low Line Canal. The study was completed in
June 1982; it recommended development of an 8.2-
MW facility at the site of the present facility. As a
result of the greater returns offered by developing the
project under PURPA, the Canal Company chose (o
pursue the project independently from Idaho Power,
Early in 1984, Bonneville Pacific Corporation was con-
tacted to develop the project. A construction contract
was signed in March 1984, and construction was com-
pleted the following fall and winter. The project went
on-line in March 1985,

Project Description

The Low Line Hydroelectric Project is located in
southern Idaho, about 10 miles southeast of the city of
Twin Falls, and two miles directly south of the town of
Hansen, At this location the Twin Falls Main Canal
forks into two canals, the High Line Canal, a continua-
tion of the Main Canal in a southerly direction, and the
Low Line Canal, which branches off in a westerly
direction,

The Twin Falls Main Canal is the primary artery of the
canal system that services over 200,000 acres of land
located on the southern edge of the Snake River Plain,
The walter delivered by this system is diverted from the
Snake River at Milner Dam, about 15 miles to the east.
Flows are further controlled and impounded upstream
of Milner by the American Falls Reservoir, Palisades
Reservoir, and Jackson Lake Dam. The delivery sys-
tem and associated water rights are the result of over
80 years of irrigation development and federal dam con-
struction.

The Low Line project (FERC #3216) utilizes a natural
drop in elevation of about 95 feet in a distance of ap-
proximately 2,500 feet, as water is diverted {rom the
Twin Falls Main Canal into the Low Line Canal. The
project consists of a diversion structure to direct up to
1,500 cfs of walter into a steel penstock 12 feet in
diameter, which will ransmit the waler, under pres-
sure, to a powerhouse located 2,200 feet downstream to
the west of the diversion, The water is controlled with
steel gates and valves as it is delivered to a manifold
connected to two vertical Francis turbines rated at 4,1
MW cach. Since the project uses primarily irrigation
waler, it produces power only 7 months of the year,
The annual net energy of the project is 30,000,000 to
46,841,000 kWh, subject to canal operation, Some of
the features of the project are summarized in the follow-
ing sections and in Table 7-1,
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Table 7-1
Summary of Features
Low Line Hydroelectric Project

Location of Powerplant Low Line Canal ,

T11S,R18E,B.M,, Sec. 1 & 2
Longitude 114 18’ 00" W
Latitude 42 29' 30" N

Regulating Structure Type Concrete with radial gates
High Line Canal Length 541t
Height 8.5 ft
No. of gates 3
Control Motorized, manual
Bypass Structure Type Concrete with radial gates
Length 32.5 ft
Height 8.5 ft
No. of gates 2
Control Motorized, manual
Fish screens None
Intake Structure Type Concrete with radial gates
Length 32 ft
Height 9 ft
No. of gates 2
Impoundment None
Penstock Construction Welded steel, 7/16"
Diameter 144 in
Leugth 2,350 ft
Bifurcation 12x8x 8 ft
Powerplant Capacity 8,000 kW
Type of control Manual or automatic
No. of units 2
Type of units Vertical Francis
Rating/unit One unit Two units
Flow, cfs 650 1,300
Head, ft 87 87
Output, kW 4,000 8,000
Transmission line Length 4,5 mi
Voltage 69 kV
Type Aerial
Average Annual
Energy Production 30,686,000 kWh

Total Project
Capital Cost

$13,285,000 (1984 cost)
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Diversion Structure

Diversion of water to the powerplant occurs at the

point where the Main Line Canal divides into the High
Line Canal and the Low Line Canal. For thig reason, it
is more complicated thun a simple diversion structure,

Three facilities were constructed initially at the point of
diversion; a structure {o control the flow of water to the
High Line Canal, an intake structure with tragh rack
leading to the penstock, and a structure to release water
(0 bypass the powerplant when needed,

The control structure leading to the High Line Canal iy
a 54-foot-wide concrete structure with three 8.5-foot-
high by 16-foot-wide, motor-operated, manually con-
trolled radial gates.

The infake structure admitting water to the powerplant
consists of a 32-foot-wide concerete structure with two
15.25-foot-by-9-foot openings leading to a transition
from rectangular to round preceding the penstock. A
sloping (rash rack with an automatic debris-cleaning
rake was constructed on the upstrecam face of the struc-
ture, Two radial gates 7.5 feet high by 15.25 feet wide
can be used to control the water to the penstock, There
are no fish screens, since the canal does not support a
fisheries population.

The bypass structure (0 allow water to bypass the
penstock and continue on down the Low Line Canal
consists of a 32.5-foot-wide concrete structure with
two radial gates 8.5 feet high by 14.0 fect long, motor-
operated and automatically controlled,

Because of operational problems and excessive head
loss, numerous changes were made in the diversion
area over a period of 3 years,

A concrete weir wall [3 feet high projecting some 140
feet upstream was constructed in the shape of a V to
divide the water and direct it to the High Linc gates or
the powerplant intake, The bypass gates remained dry
behind the weir. Load rejections at the powerplant
caused the water to build up and overtop the weir wall
and continue through the bypass structure and down
the old Low Line Canal channel,

The ponding of water and overtopping of the weir wall
upon load rejections proved unsatisfactory to canal
operations. The next winter, four 7-foot-wide by 13-
foot-high hydraulically operated slide gates were in-
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High Line Canal gates and the other two adjacent to the
intake to the penstocks. These gates were sutomated to
open upon load rejection and reduce the sag in flow In
the Low Line Canal to acceptable limits,

The following year the entire Intake structure was
removed to the end of the penstock and replaced, The
invert was lowered and the area increased so that trash
rack velocities could be lowered to acceptable values,
The two radial gates were removed and replaced by
two 16-foot-wide by 18.5-foot-high bulkhead gates for
use to dewater the penstock.

Power Conduit and Penstock

A concrete transition section connects the intuke struc-
ture and the penstock, The facility uses one steel
penstock, 12 feet in dlameter and 2,350 feet long. The
penstock is buried the full distance between the intake
structure and the powerhouse. About midway between
the diversion and the powerhouse, it passes under a
heavily travelled county road. Approximately 50 feet
before entering the powerhouse, the penstock joins a
12-foot-by-8-foot-by-8-foot steel bifurcation. Two 8-
foot-diameter penstocks enter the powerhouse, An 8-
foot-diameter butterfly valve is located upstream of
cach turbine,

Surge Tower

One of the most prominent features of the facility is a
steel surge tank, 10 feet in diameter and 63 feet tall,
The purpose of the surge tank is to relieve high water
pressures in the penstock that would oceur during load
rejection by the generators, During load rejection, the
wicket gates controlling flow into the turbines would
close rapidly, forcing the surge tower to fill until it
overtopped, Initially, a spill rate of 1,300 ¢fs could be
expected, gradually dampening until the water hammer
effects are relieved. A 35-fool by 43,5-foot impact
basin is constructed around the base of the surge tower,

A sceond function of the surge tower is to supply water
to the turbines during startup until the flow in the
penstock has reached a steady state, The volume of the
tank must be large enough that it will not drain and
admit air into the turbines during startup.,

Powerhouse and Tailrace

The powerhouse is a structure with a reinforeed con-
crete foundation, reinforced masonry walls with brick
facing, a prefabricated glu-lam truss and rool structure,
and a built-up roof. The powerhouse measures 40 feel
by 80 feet and is built in three levels, The (wo lower
levels house the turbines, generators, and other



Vil

7-4 PURPA Resource Developient dn the Paciflc NW

operating equipment, while the upper level containg
primarily the electronie control systems, The two lower
levels are below ground on three sldes of the power-
house, making the powerhouse look from above like an
attractive, single-story brick bullding, Thermostatically
controlled louvers altow ventilation of the bullding,

The talleace is located at the rear of the powerhouse, Ut
is excavated primarily in basalt, with a shallow layer of
topsoll, The tailrace joins the main channel of the canal
within a short distance of the powerhouse.

Turbines and Generators

The rated capacity of the project is 8,000 kW, "The peak
capacity ol cach of the two generators, however, is
4,135 KW slightly greater than the 4,000 KW rated
capacity, The turbines are vertical Francis-type, and
were supplicd by the Hydro West Ciroup, Tne., of Bel-
levae, Washington, "Uhe generators were manulactured
by Ideal Electrie Company, The annual rated output of
the cquipnient is 4084 L000 KWh, Characteristics of
the turbines and generators are listed in Fable 7.2,

Table 7-2
Turblne and Generator Characteristics

Turbines (two):

Each Total
Head, static 91 f1 91
Head, effective 87 1 87 fi
Flow 650 ¢fs 1,300 cfy
Power 5,350 hp 10,700 hp
Speed 257 rpm
Gienerators ((wo):

Each Total
Power 4,000 kW 8000 kW
Raling 4210.5kVA #4210 kKVA
Spccd 257 rpm
Vollage 4,160V
Temp. Rating Full class "FEEX" capability

Type Synchronous
Transmission Line

Power is stepped up from 4,160 volts at the powerplant
1069 kV at the substation adjacent to it, The substation
occupies an arca of about 40 feet by 40 feet and
provides space for the main transformer, an oil circuit

potentinl trangformery, and (ake-oft structures, The
madn transformer 18 ented 7,400/9,250 kVa, OA/FA,
13.8/69 kV, I-phase, A 69-kV transmigsion lne con-
nects the subgtation with an existing lne about 4.5
miles to the east.

Mode of Operation

The plant Is destgned to be operated either manually or
automatically from a main control switchboard located
in the powerhouse, or remotely from the offices of Boa-
nevitle Pacitic Services Company (the plant operator),
Bonueville Pacific Services' oflice s located about 10
miles away in Twin Falls, Idaho,

The plant is equipped with o programmable controller
that monitors forebay clevations, wicket gate openings,
shalt vibration, rotational speed, bearing temperatures,
and numerons other operating characteristics, ICadjusts
these tomaintain optimum plant performance and-can
shut downe the plaot under abnormal conditions, Clony-
puter monitors can interface with the programmable
controller to keep plant operators informed of perfor-
mance or lo atlow adjustments to be made manually,

IMlow Rates and Generator Capacity

The Twin Falls Canal systen is very highly regulated.
Although there is some potential in the Low Line and
Main Canals for flow gaing caused by natural inflow,
runoff, or irrigation return {low, and some potential for
fosses from evaporation, seepage, or diversions, they
arc considered very minor in the reaches between the
diversion at Milner Dam and the powerplant, As a
result, {lows (o the powerplant are highly predictable.

Waler rights of the Twin Falls Canal Company allow
up to 1,500 cfs to be diverted into the Low Line Canal.,
However, the normal maximum flow of the canal i
only 1,300 cfs. Thus, the powerplant was sized for a
maximum flow rate of 1,300 cf's.

Meeting the water needs of {rrigators is, without a
doubt, the highest priority of the Twin Falls Cunal
Company. Power generation is second, However, the
Canal Company does have some flexibility in how to
manage flows in the system, Consequently, the com-
pany agreed that once the plant went on-line, it would
use its best efforts to manage the systen (o maximize
the amount of energy produced, within the constraints
ol supplying irrigation water, However, management (0
accommodate increased generation has never been pos-
sible since the project went on-line, because of irriga-
tion demands as determined by the Canal Company,
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Table 7-3
Average Monthly Flow Rates and Energy Production
Low Line Hydroelectric Project

Month 1985 1986 1987
April 558 681 793
Days 17-30 8-30 11-30
Muay 1,330 1,208 1,203
June 1,298 1,274 1,137
July 1,385 1,324 1,175
Aug, 1,366 1,289 1,188
Sept. 906 1,098 1,012
Oct. 694 Rd | 923
Days 127 [-26 [-21
Nov,

Days

Total

Table 7-3 summarizes the historical flows, the
managed fMows, and the monthly energy production,

Project Ownership

For the most part, the land upon which the project is lo-
cated is owned by the Twin Falls Canal Company. Two
perpetual easements also had to be obtained {rom

private land owners for property adjacent to the project
works. The project’s water rights and FERC exemption

were leased for 35 years by the Canal Company to Bon-

neville Pacific Corporation for constructing, operating,
and maintaining the project, In exchange for the leased
items, the Canal Company receives the following
compensation:

+ $355,000 upon first lease of the items

* 10% of the gross annual income for the first 10
years

* 40% of the gross annual income for the second 10
years

* 80% of the gross annual income for the last 15
years of the power sales agreement

1988 1989 GWh
611 414 1,757
12-3(0) £2-30
1,094 1,147 5.000
1,221 1,304 5.440
<287 1,358 5.094
1,227 1,365 5,609
801 1,120 4,104
743 802 2,737
120 1-31
454 0.285
[-3
30.6860

Bonneville Paclfic Corporation assumed responsibility
for constructing the project, negotiating the power sales
agreement, providing construction and permanent
financing, and operating the project., 1t also has com-
plete control over the operation and maintenance of the
project and is required by the lease agreement with the
Canal Company to maintain the project in good order
and repair and in a safe and clean condition, At the end
of the 35-year lease, Bonneville Pacific has the option
of removing any of the project works at {ts own ex-
pense, The only assurance the Canal Company has that
Bonneville Pacific will operate the project for 35 years
is a default clause in the lease agreement, The clause
would allow the Canal Company to bring action for
specific performance or action for damages incurred as
a result of the default,

Bonneville Pacific was the original owner of the
project; howevet, in order to facilitate financing, the
project was sold to a limited partnership, Magic Valley
Hydroelectric Partners, Ltd. The partnership is a group
of about 140 private investors from across the country.
Bonneville Pacific, however, still assumes respon-
sibility for managing and operating the project.

R I
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Project Financing

The project was constructed on o turn-key basis at o
total cost of $13,285,000, Other project-related costy
tudsed the total project cost to $19,250,000, (See next
gection for a complete breakdown of project costs.) A
construction loan of $10,200,000 way obtained by Bon-
neville Pacific Corporation from First Interstate Bank
of Utat, The loan was permanently financed by Pruden-
tial Interfunding Corporation, u Delaware compuny,

The project was sold to Magic Valley Hydroelectric
Partners, Ltd., for $18,050,000, Of this amount,
$6,752,000 was funded through equity contributiony of
the purtnery and the remainder way borrowed.

Project Operation and Maintenance

Bonneville Pacific Corporation is responsible for
operating and maintaining the project, However, day-to-
day operation and maintenance iy performed by Bon-
neville Services Company, Twin Fallg, a wholly owned
subsidiary of Bonneville Pacific. As operator, Bon-
neville Services receives 6 percent of the gross revenue
of the project, From these fees, Bonneville Services
pays for replacement of minor parts, insurance,
recordkeeping, and real estate taxes, in addition to

those services necessary to operate the facility.

The Twin Fally Canal Company is responsible for
operating the canal gystem. It must attempt to regulate
flows in the canal to malntain pre-agreed monthly flow
rates, Operation of the powerplant is in no way to inter-
fere with operation of the canal for irrigation purposes.

The plant can be operated manually or automatically
using a programmable controller, The programmable
controller also permits the plant to be operated remote-
ly. The plant operator opetates numerous other small
hydropower projects in the arca from an office in Twin
Falls,

Installation and Operating Costs

"The total construction cost of the project was
$13,285,000, A breakdown of costs by category is
given in Table 7-4, The estimated annual operating
costs of the project based upon 1985-1989 experience
are shown in Table 7-5,

T i ,'““"”.M. m

Table 7-4
Low Line Canal Project
Construction Costs

Item

Diversion and bridge
Cunal excavatlon
Intake structure
Penstock
Turbine/generator
Powerhouse
Substation

Intertic

Road access and site work
Engineering

Subtotal

Other Project-Related Costs

Legal feey
Constructlon Interest
and loan fees
Permits and fees
Debt reserve
*Bonding and developer fee
Management
Contingency
Total

(lost

$ 1,300,000
400,000
430,000

2,200,000
5,600,000
35,000
600,000
120,000
600,000
2,000,000
$13,285,000

$ 200,000

700,000
150,000
500,000
1,835,000
580,000
2,000,000
$19,250,000

Includes payments to Canal Conipany

Table 7-5

Low Line Canal Project
Annuel Operating Costs

Property tax
State kWh tax
Maintenance, repair and
operations, Including
insurance premiums
Debt service, including
trust fees
Operations and maintenance
charge on facilities
owned by the utility
Royalty to T'win Falls
Canal Co. (10%)
Accounting, fegal and
office overhead
Caupltal improvements
Total

$ 96,912
19,942
197,642

1,920,000

21,408
202,780
20,000

20,000
$2,528,081

yor
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Power Purchase Contract

An agreement for sale of flrm energy was made be-
tween Bonneville Pactfic and Idaho Power Cotupany
on June 6, 1984, The A8-year agreement ls summarized
i Table 7-6.

The contracted unnual net energy of the project 1y
46,841 MWh, The fixed payments shown in Table 7-6
remaln the sume throughout the Hfe of the conteact, The
varlable components, however, tre subject to change
by the [daho Public Utltitles Commigsion when retail
rutes are reviewed, Any surplus energy produced over
aud above the annual contracted amount would be pur-
chased by Idaho Power at the non-firm avolded energy
tate fneffect at the tme of delivery, The rate s caleu-
lnted morthly and filed with the IPUC,

The power sales agreement provides that all disconnect
and metering equipment 18 to be installed, operated,
and maintained by Idaho Pow.r Company, The costs of

(nstallug the equipment were puld by Bonneville
Paclfic, A total of $325,000 ways pald for speclul
fuctllties and metering equipment, and $80,000 way
pald for dlseonneet syuipment, Bonneville Paelfle must
wlyo pay an operation and malntenance charge of (0.7
pereent per month times the Interconnection costy
ypecified above,

The agroement contulus provislons bn the event of (he
fullure of the facllity to deliver the conttacted power
{or the entre 35-yewr term of the agreement, fn the
event of periianent cuttallment of net energy
dellveries, Bonneville Paclfie must pay o [ump sum
repayment amount ay specified n‘Table 7-7, multiptied
by the difference fn megawatt-hours between the con-
tracted annual net energy amount (46,84 1) and the an-
nual amount of energy actually produced,

Table 7-6
Power Sales Contract Summary

Contracted Energy

Season Months

(MWh)
December

January

February 1,404

Scagon 1

March
April
May 11,782

Season 2

Season 3 June
July
August 17,459

Season 4 September

October

November 16,196

Fixed Payment Variable Payment

(¢/kWh) (¢/kWh)
7.33 0.8
4.89 0.54
7.33 0.8

4.89 0.54
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Table 7.7
Lump Sum Refund Payment for Permanent
Curtaliment of a Portion or All of Annual Net
Energy Amount Under 36-Year Contraot

Contract Yeur Dollars Per
of Curtailment Annual
Commencement Megawatt-hour

| 20)

2 4()

3 00)

4 80

5 100

6 120

7 140

8 160

9 180
10 195
11 210
12 230
13 250
14 268
1§ 290
16 Als
17 340
18 365
19 390
20 41()
21 425
22 44()
23 455
24 465
25 470
26 470
27 405
28 445
29 42()
30 390
A1 345
a2 280
33 200
4 100
35 0

Although a contract for sale of power was successtully
negotated, Idaho Power was compelled by the Idaho
Public Utilities Commigsion, and probably would not
have agreed (o a contract 1f lefton its own, Ity relue-
tance 1y evidenced by the followlng statement con-
talned in the power gales agreement:

Iduho [Power] hag advised the Commilssion thal
Iduho [Power] bellevay that the rates contalned o
(hiy Agresment aee (oo high, and that Idaho
[Powor| does not belleve that enterlng into this
Agreement 18 In the publie Interest. The parties ae-
knowledge that prior to the execution of thiy
Agrecnient, the Commisgslon has ordered Idaho
[Power| (o enter into fxed-term contracts o the
purchage of power offered by cogeneratory and
smatl power producers at the rates set forth fn this
Agreement; aud that the Commisslon hag orderod
that all payments to be made under thls Agree-
ment shall be allowed ag prudently incurred ex-
penses for ratemaking purposes.

Permits and Licenses

FERC

Because of the nature and location of the Low Line
project, the project was eligible for a ymall condult ex-
emption (rom FERC, Ity total installed capacity was
less than 15 MW, it was not located on federal Tand,
and 1t used o manmade condudt that was constructed
primarily for another purpose. In addition, it did not re-
quire construction of  dum to provide the head neces-
sary {or power generation, and It recelved from, and
discharged back into, the conveyance system,

Anapplication for w small condult exemption was filed
on August 1, 1980, The exemption was granted on
December 18, 1980, The project ag described in the ex-
cimption from FERC way considerably different from
what was actually built, In the exemption, a single
9,000-kW turblne-generator unit way proposed, instead
of two 4,000-k W units, as were Installed, The proposed
turbine was n moditied version of a standardized "tube”
type manufactured by Allis Chalmers, a propeller-type
turbine, very different from the Francis-type turblnes
actually Installed, The orlginal plan also Included a
pressure reliel valve Installed ona separate branch of
the penstock to discharge water around the plant and
back into the canal in the event of a plant shutdown. A
large vertical surge tank was installed instead,

Application for qualifying facility status was filed on
June 5, 1980, The project was certified as o qualifying
facility on September 2, 1980,

Other Permits and Approvals

Compared to many other small hydropower projects,
very few permits and approvais were required (o
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constract and operate the Low Line project, T part, this
could be due to the fuet tat it was one of the carller
projects developed (n (the state, Mostly, however, It was
due to the location of the project,

Stnee the project uses a privately owned lrelgation

canal and 1s not located on or near any federal lands,

the approval of fand management agencles was not re-
(uired. In addition, the canal, sinee It s dry some
months of the year, does not support a flsherles popula
tlon, The canal hay tiever been used for recreatlonal pur-
poses, and the effect of the project on wildife has been
almost negligible,

A waler right application was filed In March 1977 (o
divert 1,500 efs from the Snake Rlver for power genera-
ton, Although the Twin Falls Cangd Company pre-
viously held water rights in excess of 1,500 cfs, these
were for the purpose of {relgation, not power genera-
tHon, In Idaho, a water right 1s granted for an amount
aud w purpose, Thus, 1y possible for multiple water
rlghts 1o be granted for the swine volunie of water, but
for different purposes, A permit was granted on July
28, 1977, A water righty lieense could be granted in the
[uture, although it would most ltkely be only for 1,300
fs, sinee that iy the maximum capactty of the Low
Line Clanal,

‘The water rights permit for the project 1y subordinated,
This means thal the project's water use 1y subordinate
to all other consumptive uses (e.g., domestle, stock
water, lerigation), whether those uses are senlor or
Jundor to ity permit, Since most of the water used in the
powerplant 18 also used for irrigation, thig 1y not
generally o problem, However, future upstream uses of
waler during the non-lreigation scason could potentlatly
be problems.

Another potential conflict over water rights could arlse
I flows in the Snake Rlver were too low durlng the
non-lrrigation season, Since the Low Line project
recelves water diverted from the Snake River, senfor
water righty downstream of the point of the diversion
must be satisfied, This would include water rights held
by the Idaho Power Company Tor two hydropower
projects with carlier priority dates, It is not anticipated
that flows in the Snake River would go low enough thal
u problent would be encountered; however, a formal
agreement between Idaho Power Company and the
Twin Falls Canal Company was signed as a precaution,

The tocation of the Low Line project curries an agricul-
iiiat Zouting designaiion, Consequeiiily, a Condiiloial

Use Permit had (o be obtalned from the T'win Fally
C'ounty Planning and Zoning Board, In addition,
vivrlous bullding permits had to be obtalned from the
county,

A permit to use rlight-of-way was also obtained from
the 'T'win Fally Highway DIstelet, 'This permit way to
allow for congtruction of the penstock, sinee It erossed
ucounty highway.

Potential Environmental Impacts

Fisheries

The Low Line Canal does not support o fishery, There
I8 no way flsh can migrate to the location of the
powerplant unless they follow the canal system for 15
miles downstream from Milner Dam, passing through
several regulating structures along the way.,
Downstream from the project area, the canal crosses
Rock Creek, o natural stream that does support a
fishery, However, the crossing s a closed siphon that
could not permit the entry of fish into the canal system.
Planting {ish in the canal system iy probably out ol the
question, since the canal does not flow year round and
doey not offer w very sultable habitat, As a result of
these fuctory, the impact of the project on fisheries is
negligible,

Wildlife and Botanical Resources

‘The project area hay generally been known ay favorable
ring-necked pheasant habitat, However, the population
of these blrds haus declined since the late 1950y, and the
decline hag been attributed to reduced habltat In the
agricultural arcas because of changes In furming prac-
tiees (e, cleaner farming, conversion from gravity to
sprinkler irelgation, and fall plowing). Other species of
game and nongume wildlife are also dependent 1o sonme
degree on the same habitat base and have also been ad-
versely affected by changing farm practices, Hungarian
partridge, songbirds, mammals, reptiles, muskrats,
badger, skunk, and some other furbearing animals such
us ground syuirrels and groundhogs inhabit the general
arca. Some waterfow! use the canal system during thelr
annual migration through the area,

C'onstruction of the project has had very Httle, i any,
impact on wildlife or wildlife habitat, Over 2,000 feet
of the canal channel Is dewatered as aresult of the
project; however, the dewatered reach was very swift,
and in a rocky, highly erodible arca, Some mininal
natural cover and stubble may have been lostas o
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consequence ol burying the penstock and dewanterlng
the canal, but Hitle existed, because ol the eroded condl-
ton of the channel,

Sinee the project s located Ina predominantly agricul-
tural area, there are very few trees and Httde natlve
vegetation, Most of the land disturbed by constraction
way agricultuealy 1t was used for pasture or planted
primarily with row crops such as beans, peas, sugar
beets, or smuall gralny, There are no endangered or
threntened plant or animal species tu the general area,
nor are there eritical habltats,

Water Quality

The project’s water supply comes from the Snake
River by way of Milner Dam, focated about 15 miles (o
the east, The quallty of water al the project site is
generally as good as water in the Snake River, Nearly 3
millon acres of irrigated land le to the east of the
project, During the lrrigation yeason, silt concentrations
are high ln Snake River water becuuse 1t recelves
return flows from Irrigation, The project doey not aflect
waler quality In the Snake River, however, because all
of the water leaving the plant {s discharged back into
the canal to be uged eventually for frrfgation before
belng returned to natural stream channels, 1f the project
has any effect on water quallty, it probably lmproves it,
since water no longer flows through the highly eroded
channel that was dewatered as o result of the project,

Recreational Resources

Recreational actlvitiey fn the project area include bird
hunting, fishing, and motoreycle, bicyele, and horse-
buck riding, Pheayants and Hungarlan partridge are
hunted, along with some migratory waterfowl,
Groundhogs and ground squirrels are hunted in some
arcas along the canaly,

Fishing in the area is generally confined to natural
streams, Rock Creek belng the only one in close
proximity to the project site, No fishing occurs In the
canal system,

Motoreyele and bicyele traffic along some of the canal
rlghts-ol-way occurs, but is discouraged for sufety
reasons, Horseback riding is not uncommon,

While some tubing and rafting oceurs in parts of the
canal gystems in the valley, they are discouraged be-
cause of the safety hazards and the Hability problems
created for the leelgation cotpantes, The flow inthe
reach of the canal developed for the project is too swift
and turbulent for kayaking or whitewater rafting, In

summary, the project nus had very Hide, Hany, effect
on recreation n the area,

Historical und Archaeological Resources

There are no known historleal or archagological sitey

close 1o the project aren, The old Oregon Trall passed
(o the north, and several cabing of carly ploneers still

ex1st (o the south, although both are several miicy dig-
tant from the project she,

Land Management and Aesthetics

Land usage In the project area has, for the maost patt,
been unaflected, The canal systent and diversion works
have existed sinee the carly 19008 and are relatively un-
changed except for the new diversion stractures and the
powerhouse, The penstock supplying water to the slie
i burled for almost ity entlre length, minimizing the
visual effect, The existing, highly eroded, dewatered
canal reach 1y still visible, however, since 1 may be
needed to carry flows when the plant Is shut down,

The powerhouse has some effect on the aestheties of
the aren, The powerhouse structure Is conerete in the
lower floors, with an attractive brick exterlor above
ground level, and a bullt-up roofl, Grass has been
planted in the surrounding arcas, A paved road teads
from the county road to a small paved parking arca ad-

Jucent to the powerhouse,

Power lines leading from a substation at the power-
house and the large surge tower outside of the power-
house are the only prominent features assoclated with
the project. The 10-foot diameter by 63-foot-tall surge
tower is steadied with guy wires, The tower has been
painted with the logo of the Twin Falls Canal Company
to lmprove Its appearance,

Impact Mitigation

Since the Impacts of the Low Line project were rela-
tively minor, few impact mitigation measurey were re-
quired, The FERC order granting an exermption
included a standard article requiring compliance with
any conditions that federal or state fish and wildlife
agencles have determined appropriate to prevent loss
of, or damage o, fish and witdlife resources, Neither
the ULS, Fish and Wildlife Service nor the Idaho
Department of Fish and Game had any objection to the
issuance of the excerption,

The U.S, Fish and Wildlife Service offered the only
spectfic comment n response to the exemption applica-
ton, They required that the electrical transmission
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system be planned and constructed so as to prevent pos-
sible electrocution of raptors.

Some mitigative measures were taken (0 minimize the
aesthetic impact of the project. The powerhouse was
given an attractive brick exterior, grass was planted,
and the road to the powerhouse and parking area were
paved to minimize dust and improve the appearance.
The surge tower was painted using relatively un-
obtrusive colors and was made to somewhat resemble a
large grain silo, :

Additional mitigative measures included locating the
route of the penstock within Canal Company right-of-
way as much as possible, and burying the penstock.
The electrical substation was fenced for public safety.

Land Use Agreements

Most of the land on which the project is located is
owned by the Twin Falls Canal Company. The proper-
ty was leased to Bonneville Pacific to construct and
operate the project. This lease was assigned to Magic
Valley Hydroelectric Partners, Lid., upon its purchase
of the project works.

Two easements were obtained from private land
owners o enable construction, operation, and main-
tenance of the project. One easement for use of 3.66
acres wa.. obtained from Porter Pringle and Clara
Pringle Ostrander, and the other, for the use of 4.80
acres, was obtained from the limited partnership of
Peter and Charlotte Link and Link Land and Livestock.

Project Construction

A contract for design, fabrication, installation, and star-
tup of the project was signed on March S, 1984, by
Bonneville Pacific Corporation and Water Power Com-
pany, a Utah corporation. Bingham Engincering ¥ Sait
Lake City did the primary design of the project. Thz
turbines, generators, switchgear, and supervisory con-
trol system were designed and fabricated by the Hydro
West Group of Bellevue, Washington. The general con-
tractor for construction of the civil works was PMF,
Inc. of Twin Falls, Idaho,

Construction of the project beganr in the summer of
1984, Some elements of the project, such as the power-
house, tailrace, and penstock, could be worked on
during the irrigation season, since they did not interfere

with delivery of irrigation water, Other elements, such
as the diversion works, could only be worked on after
the irrigation season had ended, when the canal was
dry. Construction was completed in the winter of 1984-
85. The facility went on-line at the start of the follow-
ing irrigation season on March 1, 1985,

A construction schedule for the project is shown in Fig-
ure 7-1,

Interconnection, Transmission and
Wheeling Considerations

The output of the Low Line project is sold to Idaho
Power Company. Since there are no other utilities in

the area, transmission and wheeling were not concerns.
Interconnection of the facility was a shared rcspon-
sibility between Bonneville Pacific and 1daho Power,
although all expenses were borne by Bonneville
Pacific. Idaho Power installed, operates, and maintaing
all disconnect and metering equipment. The cost to
Bonneville Pacific of Idaho Power's interconnection ¢x-
penses was $405,000.
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Chapter 8

Wood Power, Inc.

6.2-MW Wood Waste-Fired Cogeneration Plant

Plummer, Idaho
Project Description

In 1984, Wood Power, I'e. completed a 6.2-MW
cogeneration plant on property adjacent to the Pacific
Crown Timber Products sawmill. The plant, con-
structed by Yanke Energy of Boise, Idaho under a
$5.16 million turn-key contract, consists of a {uel
storage building, fuel handling equipment, hog fuel
boiler, steam turbine, and e¢lectric generator, Wood
Power Inc. trades process steam to the Pacific Crown
sawmill for waste wood fuel and sells electricity to
Washington Water Power (WWP). Pacific Crown uses
steam and waste heat from Wood Power’s plant to dry
lumber products.

The cogeneration plant was built almost entirely with
used equipment, This is one of the reasons it was
economically feasible. Construction costs came to
about $800/kW. Steam and clectric generating equip-
ment specifications are given in Table 8-1.

Wood Power, Inc. plant supervisor Rick Bowen stands in
front of the steam turbine (right) and 6.2 MW electric gener-
ator (left).

Table 8-1
Wood Power, Inc.
Steam and Electric Generating Equipment
Speclficatlons

Manufacturer Riley Stoker Coorporation

Efficiency Equipment Superheater, economizer, and
low and high temperature

feedwater preheaters
Grate Traveling
Stoker Spreader

Steam output 66,000 1bs of 760 to 780F,

400 psig

Rated heat capacity 88 million Btu/hr

Make-up water 8,000 gallons/day

Air cleaning equipment  Fly ash classifier reinjection
system, multiclone and wet

scrubber

Cooling tower make-up
water 100,000 gallons/day

Steam Use

Turbine 50,000 Ibs/hr, 760 to 780F,
400 psig
Kilns 6,000 Ibs/hr, STOF,

4510 50 psi
Power Generation:
Steam Turbine

Manufacturer Westinghouse

Type Extraction, condensing
Rated kW 5,000

Max kW 6,250

Initial pressure 400 psig

Initial temp., 150F

| o eIy ] VO & ov LXiy wprvrvarnrevy
rLialtauny 0o’ 2002 IE, vauvuum

R.P.M. 3,600
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The steam turbine hag steam extraction at three stages,
Steam from the high pressure extraction point heats
boiler feedwater in a high pregsure feedwater preheater,
Wood Power sends 6,000 Ib/hr of 50-psig, 510F supet-
heated steam from the intermediate pressure extraction
point to Pacific Crown for use in ity dry kilns.

An unusual feature of this installation is that Wood
Power also'sends hot air produced by bearing friction,
generator cooling, and boiler heat loss from the top of
the cogeneration plant building to Pacific Crown for
use in one of ity drying kilns. In the summer, this kiln
can dry wood in 9 days, while in the winter it takes 9
weeks. (By contrast, the kilns that use steam can dry
wood in 30 hours in the summer and 50 to 60 hours in
the winter,)

Operating the cogeneration plant has not been without
troubles and financial risks, but the plant also provides
considerable benefity to the Pacific Crown sawmill and
the community of Plummer. Besides being a profitable
operation in its own right, the Wood Power cogencra-
tion plant provides the Pacific Crown sawmill with a
way to get rid of its wood waste. Becausce the sawmill
meects all its dry kiln steam requirements with steam
from Wood Power, it no longer has to maintain and
operate its own boiler. The cogeneration plant emits far
less pollution than the teepee burner the sawmill pre-
viously used to eliminate wood waste; consequently,
the air quality in the Plummer area is greatly improved.
The cogeneration plant has also made the sawmill a
much stabler and stronger business. Since the installa-
tion of the cogencration plant, the sawmill has
remained open during the winter; previously it was not
always able to do so. While other sawmills in the area
have shut down, Pacilic Crown continues to grow.,

Energy Production and Use

In the summer of 1981, representatives of Wood
Power, Inc, and Washington Water Power met (o talk
about a power sales agreemient. A 35-ycar contract
was signed on August 19, 1981, Yanke Energy, con-
tractor for the plant, had done preliminary work on the
contract for about 13 months before it wag signed. The
power sales contract requires Wood Power o deliver a
minimum of 39.42 million kWh annually to the WWP
substation about one mile away. Although the
nameplate capacity of the steam turbine i$ 6.25 MW,
the contract capacity is 6.0 MW, Wood Power must
deliver 6 MW of power at a 75 percent availability fac-
tor lo meet its annual energy minimum, Wood Power

exceeds this availability and actually delivers an
average of about 42 million kWh a year to WWP,

Line losses between the plant and the WWP substation
are about § percent. According to the plant supervisor,
the solid-fuel water tube boiler operates best at 5.2 10
5.3 MW output; thus, with the line logses, an average
of 4.9 to 5.0 MW is delivered to the WWP substation,
This meang that the plant must operate about 90 per-
cent of the time, or about 8,000 hours a year, (o
produce ity contracted annual energy minimum, {{ the
plant delivered 6 MW to the substation it would have
to operate only 75 percent of the time, or 6,570 hours a
year,

The plant uses an estimated 10 tons per hour of hog
fuel at about 50 percent moisture content wet basis,
Operating 8,000 hours a year requires 80,000 tons of
fuel. Assuming an cnergy value of 4,250 Btu per pound
of hog fuel and 42 million kWh of clectricity delivered
to the substation, the efficiency of the plant in convert-
ing hog fuel into delivered electricity iy approximately
21 percent.

Wood Power purchases electricity to operate the plant
from the City of Plummer, a municipal cugtomer of
WWP, at an average of 3.65¢/kWh, WWP pays Wood
Power an average of 5.36¢/kW for the electricity Wood

L

tained fron the adjacent
Pacific Crowa Timber Products sawmill, Electricity
produced is sold to Washington Water Power while ex-
tracted steam is used in the sawmill’s drv kilns.
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Power delivers, Because of this difference, it is to
Wood Power's advantage to buy electricily rather than
to use its own electricity to run the plant,

The average power usage at the cogeneration plant is
718 kWh per hour, Over a year it uses 5.79 million
kWh. From December 1988 to November 1989, the
monthly peak electric demand of the plant averaged
1,777 kW. The wet scrubber used for pollution control

is one of the larger energy consumers at the plant, Over

the course of a year, the wet scrubber uses $17,890 of
electricity, Wood Power management is considering
replacing it with a unit that requires less maintenance
and energy to operate.

Fuel Supply

All the fuel that Wood Power uses is waste wood from
the adjacent Pacific Crown Timber Products sawmill.
The sawmill can supply all the fuel Wood Power
needs. Wood Power has not bought or taken in fuel
from any other sources for 2 10 3 years.

Wood Power management has considered mixing hog
fuel with other fuels. In early 1987, they requested per-
mission from the Idaho Air Quality Bureau to test-burn
a mixwure of one part fused oil with 200 parts hog fuel.
A company near Plummer also requested permission
from the Bureau for Wood Power to burn chips from
the company’s railroad tie reclamation operation. Al-
though these requests were approved, Wood Power has
not tried either of these fuel mixtures. They are, how-
ever, fuel options for the future.

Hog fuel from the sawmill is piped pneumatically to a
fucl storage building 200 feet by 200 feet by 40 feet
high. It can hold a 48-day supply of fuel if filled to a
depth of 30 feet.

Project Economics

The original cost of the project including the fuel
storage building was $5,136,000. Including interest,
Wood Power now pays about $73,000 a month for debt
service. The plant supervisor estimated that operation
and maintenance costs at the plant are about $40,000 a
month.

WA/ D r~avra R/, 1 Dawn It o] « 3
WWP pays Wood Power a capacity payment of

$307/kW-year as well as monthly energy payments
equal to the number of kWh produced in a month times

the latest approved avoided energy cost. The contract
capacity is 6,000 kW, so Wood Power receives
$1,842,000 a year or $153,000 a month capacity pay-
ment, Current avoided energy costs for WWP arc
shown in Table 8-2.

Table 8-2
WWP Avolded Energy Costs

Energy Payments

Period (¢/ kWh)
July-Oct 0.8
Nov-Feb 1.4
March-June 0.7

Wood Power is on-line an average of 92 percent of the
time and produces about 42 million kWh a ycar, As-
suming 60 percent of the downtime is during the
March-June period when the annual maintenance shut-
down is scheduled, 25 percent during the July/October
period, and 15 percent during the November/February
period, then about 35 percent of the year’s production
is at 1.4¢/kWh, 34 percent at 0.8¢/kWh, and 31 percent
at 0.7¢/kWh. The annual income from energy pay-
ments would be $91,182 for the March/June period,
$114,000 for the July/October period, and $205,373 for
the.November/February period. This is $410,991 for
the year, or an average of about $34,000 a month,

Using the above assumptions, with both capacity and
energy payments, Wood Power’s income averaged
about $187,000 a month from 1986 to 1989. During
this period, utilities costs averaged about $16,000 a
month. Not including overhead, income exceeded ex-
penses by about $58,000 a month.

Permitting and Licensing
Requirements

Air Quality Permit

The air quality permit is usually the most detailed per-
mit for a bioenergy project, and the Wood Power
cogeneration plant is no exception. Wood Power re-
quested an air quality permit to construct in August
1982. It was approved one month later, The limitations
on emissions as listed in the permit are as follows:

+ Vigibic Emigsions - Emigsions cannot exceed 20
percent opacity for a period or periods aggrepat-

ing more than 3 minutes in any 60-minute period.
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* Partlculate Emissions - Emissions of partleulate
matler cannot exceed 0,080 grains per standard
dry cubic foot of effluent gas corrected to § per-
centoxygen,

The original design and construction of i phint used
two multicyclones in series to clean Uie witlugnt gas,
Yanke and Wood Power personnel suspwcmé the muld-
clones might not clean the gas enough to meet limita-
tions, but tried them anyway because of the high

capital and maintenance costs of a wet scrubber, Yanke
guaranteed that the plant would meet air permit require-
ments, It made good on this guarantee when additions
were required {o meet air quality requirements, The
plant came on-line in February 1984 and on August 8,
1984, the Idaho Air Quality Bureau evaluated the emis-
slons from Wood Power's cogeneration plant and
found they exceeded the opacity limitations contained
in the Permit to Construct.

On October 3, 1984, the Air Quality Bureau issued a
Natice of Violation to Wood Power for exceeding
opacity limitations. Wood Power management was al-
ready aware of the problem and had spent considerable
time and effort trying to correct it. Cinders from the
boiler had caused f{ires in the primary "roughing" multi-
cyclone during the spring and summer of 1984. Since
this was only a couple of months after plant startup,
these problems could probably be considered startup
bugs. Nonetheless, management at Wood Power real-
ized they would have to improve the design of the
stack gas cleaning system to meet the emissions limita-
tions of the air quality permit.

The following excerpts from a stipulation order
adopted February 14, 1985, with the Idaho Department
of Health and Welfare (representing its Air Quality
Bureau) as complainant and Wood Power, Inc., as
respondent, give a good description of the problem and
its solutions:

Wood Power acknowledges that the particulate
control system currently in place and as presently
operated is, without repair and additional
modifications, insufficient to control particulate
emissions in a manner consistent with the limita-
tions contained in the Air Regulntions. . . Wood
Power represents, however, thut in response to the
apparent deficiencies in the particulate emissions
control system, it has to date, taken the following
corrective actions: (i) redesigned and instailed a
new automated combustion air control system to
limit particulate carryover out of the combustion

chamber; (2) designed and ingtalled additional
overlire afr Injectors; (3) redesigned and
retrofitted new cinder classifier/reinjection sys-
tem; (4) redesigned and installed combustion
chamber refractory to increase combustion ef-
ficiency to limit carryover, and (5) construction
of a covered {uel storage to prevent precipitation
degradation of the fuel supply. Wood Power fur-
ther represents that the installed capital cost of the
original dual multiclone particulate control sys-
tem was $341,000; and that Wood ¥uwer has in-
curred additional capital costs, not including lost
revenue due to construction downtime, (o date of
$355,000 in the design, modifications, retrofits
and installations stated above,

Wood Power represents that the existing multi-
clone system was selected based on its high
proven reliability in below freezing temperatures
and ity ability to meet the required emissions
limitations. It is conceded that the dual multiclone
system has not to date met the designed for and in-
tended control efficiency under continuous opera-
tion. Wood Power’s studies indicate that the
primary factor in the system’s shortcomings is
due to higher than anticipated or designed for fuel
moisture content, which results in high cinder car-
ryover from the combustion chamber and an over-
loading of the primary "roughing" multiclone.
Wood Power's efforts to date have been directed
to remedying the fuel moisture/combustion prob-
lem. . \Wood Power represents that its present in-
ability to meet the limitations contained in the Air
Regulations was caused, in whole or in part, by
fire damage to the primary "roughing” multi-
clone, which occurred from cinder fires in the
multiclone ash hoppers in the spring and summer
of 1984, The damage, Lo the individual tube gas-
kets and discharge valves was not discovered
until a maintenance shut-down of the facility in
November of 1984, Ina November 30, 1984 lel-
ter to the Air Quality Bureau, Wood Power ad-
vised the Burcau of the damage and
acknowledged the Fact of its noncompliance, Fur-
ther, Wood Power committed itself to the repair
and modification of the particulate control system
by installation ol a wet scrubber system. A scrub-
ber is presently being designed for the facility and
Woaod Power continues (o commit to ity installa-
tion and operation on or before June 1, 1985, 'The
estimated cost of the muliicione repair and scrub-
ber installation is $60,000.
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In April 1985, after Wood Power installed the wel
scrubber, Yanke Encrgy tested it The results of this
test are shown in Tuble 8-3,

Table 8-3
Wood Power Inc.

Boller Scrubber Stack Emissions Test Results®

Boiler
Excess Air (percent) 64,7
Fuel H20 (percent) 49.5
Steaming Rate (1b/hr) 65,000
Presgure (psi) ‘ 400
Stack
‘Temperature (F) 149.3
Flow (dscfm) 3,266
H20O (percent) 26.6
O2 (percent) 8.2
sarticulate Emissions”
gr/dscf at 8% Op 0,0486
Ib/hr 13.8

u .

Average of three tests

"Maximum particulate allowed: 0.08 grains per dry
standard cubic foot (gr/dsct) corrected to 8% Oa,

Since the installation of the wet scrubber, except for a
period in the spring of 1989 when demisting blades in
the wet scrubber had fallen out, Wood Power has main-
tained emissions well within permit standards.

Botler Permit

The State of Idaho does not inspect boilers, Wood
Power's insurance company, Travellers, annually in-
spects the boiler and gives Wood Power an inspection
certificate good for one year,

Solid Waste Permit

Wood Power, Inc. is on the Coeur d'Alene Indian
Reservation. Since the state has no jurigdiction over
landfills on Indian reservations, Wood Power was not
required to obtain a solid waste permit to dispose of'its
ash. Ash is disposed of in a settling pond located in a
low area between the plant and a nearby clementary
school, The school district owns the property and was
in favor of filling it in to create some usable property.
Eventually the area will be covered with topsoil, Plant
operators take bottom ash to the same pond with a front
loader.

The EPA is now looking at regulations for disposal of
municipal solid waste incinerator ash. It is likely that

the guidelines for wood ash will be the same as those
for municipal solid waste incinerator ash, cven though
wood ash is considerably different. It s expected that
the guidelines for inclnerator ash disposal will call for a
landfill with a composite clay and plastic liner, If
regulatory agencies apply these standards to wood agh,
the cost of digposal will increase,

Power Sales Contract

Although Yanke Energy had done some preliminary
work, the power sales agreement between Wood
Power, Inc. and WWP took about 2 months to
negotiate, It follows the guidelines set forth by PURPA
and the Idaho Public Utilitics Commission’s interpreta-
tion of PURPA,

WWP pays Wood Power for all electricity delivered o
WWP's substation about a mile from the Wood Power
cogeneration facility, Up to the annual energy mini-
mum (i.e,, the contract capacity times the total number
of hours in a year times an equivalent availability fac-
tor of 75 percent), Wood Power is paid a capacity rale
plus an energy rate, For all energy delivered above the
annual energy minimum, WWP pays Wood Power an
energy rate only.

Because Waood Power delivers less than the 6,000 kW
contract capacity rating to the WWP substation, Waood
Power must operate at least 90 percent of the time to
deliver its annual energy minimum. To be on-line Y0
pereent of the time at normal peak capacity, the plant
must operice 327 days a year, This leaves 18 days for
unscheduled shutdowns, [n spite of this, the contract
has not been difficult for Wood Power to meet,

The penalties for stopping delivery of electricity or
reducing the contract capacity provide strong incen-
tives for Wood Power to maintain both its annual ener-
gy minimum and its contract capacity throughout the
term of the contract, Wood Power would have to pay
WWP hall the differcnce between the capacity pay-
ments it already received under the 35-year contract
and the capacity payments it would have received if the
contract were for the shorter period represented by stop-
ping production of electricity before the end of the con-
tract, This applies to the portion of contract capacity
subject o carly termination, For example, if Wood
Power stopped production February 1, 1990, it would

. uzu/navnnnrm TEAR vl DDy con sl \ll\llll
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agreed to reduce the contract capacity (o 5,000 kW on
February 1, 1990, Wood Power would owe WWP
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$507,000, A contract rating of 6 MW micans that a
capacity payment is made bused on an avoided
capacity of 6 MW, The capaclty avolded ts assumed to
have a 75 percent availability factor, Wood Powdr can
have a contract rating of 6 MW with a plant thal puts
out 5,3 MW by having an actual availability factor of
aboul 90 percent.

Two amendments have been made to the contract, The
original contract language implied that WWP could re-
quire Wood Power to comply with all applicable laws
and regulations, and that WWP would not sign the con-
tract until it knew that Wood Power had indeed com-
plicd. The first amendment, made June 15, 1983,
changes the contract to state that all parties will comply
with all applicable laws and regulations, but that it is
not up to either parly to verify the other party's com-
pliance before signing the contract, The second amiend-

ment, made January 28, 1988, changes the beginning of
the contract power sales year from January 26 to July 1.

Wood Power schedules the annual maintenance shut-
down to take place after it has fulfitied its annual mini-
mum energy delivery. When the end of the contract
year was January 25, the annual repair and main-
tenance shutdown occurred in January, Since it was
much more difficult to accomplish repairs in midwinter
because of the weather, changing the contract year to
July 1 not only increased the value of energy delivered
to WWP but also made maintenance much easier,

The power sales contract calls for Wood Power to try
to maximize production of power between 8 am. and ¢
p.m. on a daily basis. Wood Power does not do this for
two reasons: 1) it does not have enough excess
capacity, and 2) there are no monetary incentives in the
contract to do i,

“Project Ownership, Organization
and Financing

The collateral requirements for the original loan from
Washington Trust Bank were quite stringent, ‘The com-
pany was required to maintain minimum levels of cash
deposits and net worth, and was restricted in the
amount of annual expenditures for fixed assets and of-
ficer compensation, All assets ol Wood Power were
pledged as collateral for the loan and, in addition,
Chopot and affiliated companics were guarantors,

The project has done well financially, with retained
carnings of $3.2 miltion In June 1989, (Retained earn-
ings is the term used (o deseribe the Increase in
stockholders® equity resulting from the profitable opera-
tion of a corporation, ‘The retained carnings balance
cant be viewed as the net carnngs from the date of in-
corporation {o the present, less the sum of dividends
declured during the same period.) ‘Therefore, in 1987,
the original loan from Washington Bank and Trust was
renegotiated with somewhat less stringent collateral re-
guirenients, The new loan is for $3.5 million, duc in
equal sums over S years plus, inferest at prime plus 0.5
percent, Chopot's demand note loan has remained in
place and the demand note Toan from Pacific Crown
has been retired. In fact, Wood Power has loaned
$1,444,000 to Pacific Crown at 8 pereent interest,

Operating Experience
The pewer sales contract calls for Wood Power (o sub-
mit to WWP cach June a power production schedule
for the following two operating years, Last year,
Wood Power planned for 20 days of scheduled shut-
downs, This included a 10-day shutdown in June for
annual maintenance. In addition to the annual main-
tenance, every S years operators take the turbine apart
and reset the diaphragms. The diaphragm blades are
brought to their original specifications to keep the tur-
bine operating efficiently.

The annual maintenance shutdown involves several
other items, including inspection of the turbine and gen-
crator bearings and ingpection of the motors for vibra-
tions, The generator rotor is continuously monitored
for vibration, It rotates at 3,600 rpm and weighs 7,400
Ibs. Itusually takes a day to fix a balance problem on
the rotor, Wood Power also has the oil In the step-up
transformer tested annually, Every 2 years Wood
Power has all the electric switchgear checked.

Because hog fuel is made up of any and all wood waste
that can be found at the sawmill, it includes some dirt,
Bringing the fuel into the plant creates an abrasive en-
vironment for the generator, The plant supervisor said
it wonld have been better if the generator had been
placed on the other side of the boiler so prevailing
winds would have carried dirt and dust away from the
gencrator side of the building. The plant operators have
pready improved the air filtering systenm on the gener-
ator to counteract this problem and 1o helpincrease the
generator’s life,
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One of the problems In operating a cogencration plant
built with used equipment is the cost and time involved
in repalring or replacing broken parts, The generator
rotor once broke down because of failed insulation. As
far us the plant operator knows, the generator had not
been serviced since Westinghouse built it in the forties
or early fiftics.

This problem highlighted one of the biggest maiu-
tenance problems at the plant--the difficulty of getting
replacement parts. Parts ordered from Westinghouse re-
quire at least a 9- month wait for delivery, since they
must be manufactured. When the rotor broke down and
had to be rewound, Wood Power had to rent a rotor at
considerable expense, To avoid problems in the future,
in the summer of 1989 Wood Power purchased a used
turbine and generator set that can be used for replace-
ment parts,

Coordinating the schedule of the cogeneration plant
and the sawmill's dry kilns has not been a major prob-
lem because the cogeneration plant operates 90 percent
of the time, The only time of the year when problems
could arise is in June during the 10-day maintenance
shutdown. Although the cogeneration plant doces not
provide any steam to Pacific Crown for its dry kilns
during the shutdown, the sawmill can plan ahead to
avoid running out of dry wood for its planer,

Interconnection and Transmission
Consideraiions

Wood Power constructed a new power line (o deliver
power to the WWP gubstation, According to Idaho
Public Utllities records, the interconnection costs were
$121,800. the line carries six wires, Three deliver
power at 13.8 kV {ront the plant (0 the WWP substa-
tlon, and three bring power back to the sawmill, The
power for the sawmill splits off before th-* e gets to
(he cogetneration plant.,
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Chapter 9

10-MW Broadwater Dam Hydroelectric Project

Toston, Montana
Introduction

The Broadwater Hydroeleetric Project iy a 10-MW run-
of-rlver hydroelectric facility Installed on an existing ir-
tlgation dum, The project was built by the Montang
Department of Natural Resources and Conservation
(DNRC or the Department) and dedicated In September
1989, Broadwatcr was the first significant qualifying
fucility (QF) to come on-line in Montana,

The Broadwater development process took almost 13
years from conceptualization to completion, Although
Broadwater, being built by a state agency, may be uni-
gue, any independent power facility can be expected to
go through at least some of the sume experiences,
Utility plans that rely on these facilities must be
flexible enough to incorporate a fair amount of
uncertainty,

The intent of this case study 1s to capture the com-
plexity of the overall project, rather than to focus on
two or three "roadblocks" and how they were over-
come, Discussions of roadblocks that hinder projects
often carry the implication that, except for the
roadblocks, the project would have been completed
sooner, The history of Broadwater suggests tiat sub-
stitute roadblocks often wait in the wings, if one is
removed, another takes its place.

The cast of characters and agencics involved in Broad-
water was extensive. Most of DNRC's work on the
project was done by the Engineering Burcau of the
Walter Resources Division, Personnel from the Water
Rights Burcau, Water Management Bureau, and Water
Development Burcau i the Water Resources Division
als» played a role, as did personnel from the Energy

Di ision. Although the personallty interplay within an
organization is often fascinating, for plunning purposes
the interaction between organizations is more important,

A brief chronology of the Broadwater project follows:

Fall 1976 Tudor Engineering Company presents DNRC
with the coneept of installing hydroclectric
facilities at existing state dams.

0-13-78  DNRC files an application with the Federal
Encrgy Regulatory Commission (FERC) for
a preliminary permit,

6-4-80  FERC issues DNRC pretninary permit #2853
for Broadwaler,

6-1-82  DNRC files o license application with FERC,

4.23-84  FERC grants a license to bulld and operate
Broadwater.

10-8S Project put on hold because of economies,

2-87 Project again deemed to be viable,

6-4-87 Montana Board of Natural Resources and C'on-
servation gives final authorization to gtart

project.
11-2-87  Contractors mobllize equlpment on-site,
9.11-89  DNRC dedicates the Broadwalter Hydroelectric

Project.

The first part of this paper is chronological, from 1976
to 1989, focusing primarily on the evolution of the
decision to build. The sccond part ol the paper covers
the individual isyues of DNRC's contract to sell the
power, the interconnection with the grid, water rights,
and various environmental impacts, A final section dis-
cusses the conclusions one can draw from this case
study,

Project Description

The Broadwater (or Tostony Dam is located on the Mis-
souri River 4 miles south of 'Toston, Broadwaler Coun-
ly, Montana, about 21 miles upstream from Canyon
Ferry Reservoir (see Figure 9-1), The Missouri River al
this point has an average flow of 5,200 cubic fect per
second (¢fs), In addition, flows of up to 420 cfs are
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20,000 acres of land. The original dam was completed
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Figure y-1
Broadwater Dam Location Map

9.2 PURPA Resource Development in the Pacific NW

.

fiume

-

3965

Foeun g en
Ciwa Wil o

v" ‘ \d\—'/\“‘\ i

\OOJv‘; f\s\\

PumpH6 ise

-~

7 mom)
ey

)J

MONTANA |

N2TURA
=ATION
A, MORTARA

MAS E-i
T NO 2853
ane

'
| MOMTINA SEPESTMENT OF
\

2ESACES
1

AR MewCIT i EmA

a0

FPC2TWATER

i a
| i
| TOPOGRAPHMY. PECREATION ANC TULTURRL FEATURES
“-:c-z-n-::-nw

}

i




T

PURPA Resource Development in the Pacitic NW 9.4

i November 1940, ustng federal and state funds, The
dam Is a conerete gravity overflow diversion dum, ‘The
Tow passes over seven ogee welr sections; the total
splllway length 1y 378 feet Avernge usable head 1y 22
feet; (otud height of dam from foundation o spillway
crest s 40 feet, The reservole in back of the dam 1y S
miles long, with a surfuee neen of 327 aeres,

The fnal destgn of the hydroeleetrle project located the
LO-MW powerplant on the western end of the dam, The
operating level of the reservolr was radsed from n maxi-
mum of L9S1 feetduring the dreigating scason Lo
3952.0 feet year round, The turbine Is a single horlzon-
tal pit Kaplan turbine capuble of producing 14,000 hp
al 22 feet net head, 'The horlzontal synchronous gener-
ator produces THTTO-kVa output at 4,16 KV, Three
miles of new 100-kV line conneet the project to the
Montang Power Cotpany (MPC grid,

The budget for the hydroceleetrie project addition was
$25.35 million which included $2.2 milion held aside
ina debt service account. The project was financed
primuarily with tn-exenpt revenue bonds backed by
the state's coal severance tax receipts. Output of the
project s sold to MPC under standard rates for QFs us
set by the Montana Public Service Commisgion (PSCY,
The consulting engineer was Tudor Englneering Com-
pany, San Francisco,

This projectrequired a number of permits, Besides the
prefiminary permit and Heense obtained from FERC,

DNRC obtadned a discharge permit and a short-term ex-

ciption from surface water quality turbidity standards
from the Montana Department of Health and Environ-
mental Sciences, a 404 permit (water quality) from the
LS Army Corps of Engineers, o 124 permi
(streambed preservation) from the Montana Depart
ment of Fish, Wildtife and Parks, and o bailding permit
[rom the Montana Department ol Conunceree,

DNRC(C’s Decision to Build

DNRC entered hydroctectrie development because its
irrigation dams were in danger of failing. During reor-
ganization of the state's executive agencies in 1972,
DNRC inherited the irrigation projects of the old State
Water Clonservation Board. Some of the dams on those
projects were under-designed, poorly built, or inade-
quately maintained; they were a threat to people and
property downstream, ‘The state legislature had notap-
propriated enough funds to rehabilitate these water
projects, DNRC eventually decided to instaii

hydroelectrle projects at some dams to generate funds
that cotld be nged to 1k the other dums und reduce
Habllity,

Tudor Engineering was instrutmental in DNRC reach-
ing this declston, Tudor offered to nsslst DNRC 10 ob-
fndn a federnd Department of Energy grant (o study dam
retrolits, Ay a flrst step, DNRC stadt and Tudor
reviewed w DNRC status report, State Water Conserva-
tion Projects (Issued Mareh 1977), on the phystcal chae-
acterdsties, present condition, and bond repayment
sttuation of 35 mujor state-owned water projects and a
nuniber of smaller or inactive projecty,

Using Information from this and other reports, Tudor
Identified Brondwater Dan (Broadwater County),
Deadman's Bagin (Wheatland County), and Painted
Rocks Reservolr (Ravalli County) as warranting further
review, With the inttial review completed, DNRC hired
Tudor in June 1977 (o prepare apreliminary permit ap-
plcation (o develop Broadwater Dam, This application
10 FERC was part of o larger reconnalssance-fevel
[easibility study of the installation of hydroelectrie
power at the three dams,

After several deluys, the final report, Potential
Hydroelectric Power for State Owied Dams, was con-
pleted in January 1978, Tudor found all (hree sites 1o
be sultable for cost-effective generating projects given
FERC benefit-to-cost guldelines, Broadwater Dam had
the best benetlt/eost ratio (1.84), followed by Painted
Rocks (1.40) and Deadman's Basin (0.98), The
benefit/cost ratios were caleulated assuming the dams
would replace coal-fired publicly owned plants produc-
ing power al 20 mills/kWh ¢in 1976 dollars), Recony-
mendations in the report ineluded the Tollowing: (1)
Bonneville Power Administration (BPA) should be con-
tacted for assistance in preparing the Heense applica-
ton and to arrange wheeling of the power produced,
(2) the output should be sold to rural electric coopera-
tives so that the interest onthe bonds would be tax ex-
cpt; and CH the stide should develop the projects
through "a partnership arrangement where the state's
partner or partners wilt operate, madntain, and market
the power to others within the state.”

Preliminary Permit Applications

DNRC was not alone in evaluating the potential of
Broadwater Dam, Vigihinte Electric Cooperative, sery-
ing a lurge part of southwestern Montana, mdso was in
terested, In 1970, BPA had issued its custoniers,
Inctuding Vigilante, a notice ol insufficieney, saying
that it could not guarantee power supply lor shiall users
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Montanas' Department of Natwral Resources and Conservation
installed a 10-MW hydroelectric turbine at the State owned
Broudwater Dum,

The $24 .3 million profect is expected (o generate 62 million kWh
of electrical energy anmually, Elecirical power produced iy
sold ta the Montana Power Clompany.
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after July 1983. Since BPA was its sole supplier,
Vigilante began casting about for alternative sources of
power,

In March 1977, Vigilante asked BPA to look at U.S.
Geological Survey data from Broadwater to determine’
whether there was any possibility for installing gencra-
tion. The next month, BPA suggested that two units of
5.5 MW each might be feasible. Vigilante filed a pre-
liminary permit application with FERC for Broadwater
Dam on September 22, 1977.

In March 1978, Montana's Board of Natural Resources
and Conservation (the Board) approved a Conceptual
Plan for Montana Water Resources Projects, prepared
by DNRC, which reaffirmed and expanded the commit-
ment of the state to the water resources development
business. "The crucial element in the proposed plan is
the hydroelectrification of state-owned dams and sub-
sequent sale through long-term contracts of the electri-
city generated.” Broadwater was onc of the three dams
initially slated for development; additional dams were
scheduled to be developed in later years. The revenue
from the dams would be used to repair and maintain ex-
isting projects and to construct new water resources
projects. The facilities were to "maximize income to
the state rather than produce electricity at minimum
cost."

On March 20, 1978, with the Conceptual Plan ap-
proved by the Board, Governor Judge authorized
DNRC to file preliminary permit applications with
FERC for development of hydropower at Broadwater, -
Painted Rocks, and Deadman’s Basin. On May 5,
1978, DNRC petitioned to intervene on Vigilante’s ap-
plication. DNRC claimed the right to intervene as
owner of the dam and as an entity preparing a prelimi-
nary permit itself. DNRC filed its own preliminary per-
mit application June 13, 1978.

The competition did not sit well with either party.
Vigilante accused the state of double-dealing, and of
only going after Broadwater when the Cooperative ex-
pressed interest in it. DNRC staff were equally upset,
celling Vigilante's application, which failed even to
mention that DNRC owned the dam, "an affront to this
Department."

Oncc the application was filed, DNRC started squab-
bling with the rural co-ops, especially Vigilante, over
the appropriateness of the state's involvement. No
mutual agreement could be reached, and Vigilante
pointed out in a petition to FERC that "the State of

Montana is not in the generation or utility business, and
therefore, has no public responsibility in this respect.”
More succinctly, the co-ops later called the Conceptual
Plan "a proposed new boondogle (sic) to try and bail
the state out of a previous boondogle (sic)."

The co-ops approached the legislature in the next ses-
sion (January 1979) with a bill (HB555) to prohibit
DNRC from building or operating generation projects

.on state-owned dams. The bill would have given non-

profit organizations (e.g., co-ops) first option to build
on such proijects, and would have set the minimum
lease payment (o the state at 1 mill per kWh, with half
of the lease revenues going to maintenance and repair
of the dam and associated irrigation projects. The bill
passed both houses (House, 60 to 38; Senate, 38 to 11)
but was vetoed by Governor Judge. An effort to over-
ride the veto passed in the Senate but was defeated by
three votes in the House,

Designing Broadwater

Even before it had formally decided to apply for a
preliminary permit, DNRC was pursuing federal funds
to design a hydroelectric facility at Broadwater. Follow-
ing up on an effort by Vigilante, DNRC encouraged the
Bureau of Reclamation to undertake a development-
level study of Broadwater, and to consider studying
Painted Rock and Deadman’s Basin as well, DNRC
also investigated the possibility of participating in a
U.S. Army Corps of Engineers study of small dam
hydropower. These efforts were unsuccessful,

Tudor Engineering’s entrepreneurial efforts to locate
funding for engineering studies at Broadwater Dam
were more successful. Tudor prepared a proposal and
had DNRC submit it in March 1978 to DOE under a
program that provided grants to finance feasibility
studies on hydroclectric generating facilities at small
dams. DNRC formally received a $95,000 grant to
study the feasibility of projects at the three dams, in-
cluding Broadwater, in September 1978, All the grant
money went (o Tudor for the enginecring study. The
probability of receiving this grant--DNRC knew by
April that it had been selected for possible funding--
gave DNRC extra cause to seck a preliminary permit
from FERC.

Tudor's study, completed in April 1979, found that in-
stalling a hydroelectric facility at Broadwater would be
cconomically feasible. Tudor recommended four verti-
cal-shaft turbines with a total capacity of 9.76 MW,
mounted in an open-flume configuration on the
downstream face and apron of the existing spillway
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structure. Tudor had compared this to a conventional
configuration with four 2.5-MW tube turbines installed
on the left abutment of the dam. Tudor examined
various funding mechanisms and ultimately recom-
mended tax-exempt bonds for financing the project.

Early Marketing of Broadwater

DNRC knew it wanted to sell power, but wasn’t sure
who to sell it to or for how much. After filing for a
preliminary permit, DNRC sent letters asking potential
purchasers if they would like to buy the output from
Broadwater and whether they would be interested in
operating and maintaining the facility. These offers
went to MPC, the Central Montana Generation and
Transmission (G&T) Cooperative, the Upper Missouri
G&T, and six co-ops near potential state generating
facilities.

Meanwhile, DNRC debated internally the price to
charge for hydroelectric power, should buyers prove in-
terested. One approach was to evaluate a proposed-
project from a utility system perspective, attempting to
base the value of the project on the costs a utility would
avoid by purchasing the project's output. For example,
- Tudor had calculated the valuc of potential projects at
Broadwater, Painted Rocks, and Deadman’s Basin by
assuming their output would displace power from
generic coal plants, This approach would maximize
revenues for the state.

An alternative approach discussed at DNRC started
from the perspective of repairing irrigation facilities.
Proponents of this approach argued that the annual goal
for net profits from the hydroelectric projects should be
based upon the cost of site-specific irrigation project
repairs. A target figure of $1 million per year combined
net profit from Broadwater and the other two projects
was widely mentioned. On the whole, in these early dis-
cussions DNRC appears to have leaned more toward
the irrigation repair perspective.

Issuing the Preliminary Permit

FERC took a long time issuing a preliminary permit for
Broadwater, Competing applications slowed down the
processing. DNRC had petitioned to intervene on
Vigilante's permit and vice versa. MPC also intervened
on both applications to protect the operation of its dams
upstream and downstream {rom Broadwater.

Vigilante and DNRC both actively worked to support
their preliminary perniit applications. Their major task
was addressing the comments offered by the U.S.
Army Corps of Engineers, the Department of the

Interior, the U.S. Fish and Wildlife Service, the Bureau
of Reclamation, the U.S. Forest Service, the Montana
Department of Fish and Game (after 1980, Montana
Departmient of Fish, Wildlife and Parks), and the Mon-
tana Department of Health and Environmental Scicen-
ces. Two of the concerns raised by the agencies
eventually proved especially problematic. The Bureau
of Reclamation was concerned that the proposed rais-
ing of the reservoir level could damage or affect the
operation of the Bureau’s Crow Creek Pumping Station
about a mile upstream from the Broadwater Dam. Mon-
tana Fish and Game wanted DNRC to consider install-
ing a fish passage structure to allow spawning runs
from Canyon Ferry (o use the river above Broadwater.

- FERC issued its order on the preliminary permits on

Junc 4, 1980, almost 3 years after Vigilante first filed.
FERC awarded the permit to DNRC. This decision did
not surprise any of the parties. DNRC was a "munici-
pality" within the meaning of the Federal Power Act,
whereas Vigilante was not. Therefore, under section
7(a) of the Act, DNRC was entitled to preference for a
preliminary permit if its plans were at least equal (o
those of a non-municipality such as Vigilante. DNRC
had 24 months, until June 1, 1982, to submit a license
application.

Marketing Broadwater, Phase 11

Two days after FERC granted a preliminary permit to
DNRC, the Board of Natural Resources and Conserva-
tion granted the Department the authority to negotiate
power rates, subject to final approval. Some Board
members told DNRC not to go below what the Depart-
ment had described as a compromise price, one half-
way between the cost of power production and
"full-market value" for the power. The Board did not
object to the Department’s plan to maximize profit

- from the dam.

During the summer of 1980, DNRC personnel met
with Western Area Power Administration (WAPA),
MPC, and Vigilante to discuss selling power from
DNRC projects. WAPA could not pay enough to jus-
tify the cosi to DNRC of building hydroelectric
projects. MPC suggested a weighted price based on ity
past power purchases, a price considerably below what
DNRC hoped fo get; however, with PURPA finally
being implemented, both parties eventually decided to
wait for the Public Service Commission to set rates to
be paid to QFs.

Negotiations with Vigilante were rocky. Vigilante had
offered (o pay cost plus up to 10 percent, an offer thal
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fell far short of what DNRC had anticipated. Further-
more, Vigilante claimed that federal law forbade sell-
ing the power to MPC or private utilities. Vigilante
held that Broadwater power had to be sold to
"preference customers," e.g., Vigilante, because the
dam was built with federal dollars. Vigilante threatened
court action if the power was sold to non-preference
cus‘lomcre Although Vigilante was DNRC's "preferred
customer,” DNRC eventually gave up on Vlg,lldlllb be-
cause of its failure to negotiate.

At the same time, the PSC was drawing up regulations
to implement the mandate of PURPA. Among other
things, the federal legislation required utilities to pur-
chase the output from QFs. The PSC was to set avoided
cost rates, the rates at which the utilities were to pay
the QFs for their output. Staff in the Water Resources
Division spent a great deal of time becoming unofficial
experts on QF rates and contracts, while Energy
Division staff testified before the PSC with suggestions
on how to structure the rates. DNRC spent more time
on these activities than it would have had it not been it-
self a prospective developer,

First Plans to Finance Broadwater

Besides parties to purchase power from the projects,
DNRC needed to find funds for the construction of
Broadwater and the other potential hydroelectric
facilities.

Financing was intertwined with the question of whether
DNRC could build hydroelectric facilities at all. Hydro-
power was mentioned as one of the works in which
DNRC could engage, but the legislature clearly had not
thought of it as a top priority. The authority of the State
Water Conservation Board to issue revenue bonds to
finance its projects never had been revoked and pre-
sumably had passed on (o the Board of Natural Resour-
ces and Conservation when the previous agency was
absorbed. Although the Department recognized that it
lacked definitive authority to build and finance hydro-
electric facilities, it felt sufficiently confident to pro-
ceed with its pldnnmg based on the Water Resources
Act.

Once the preliminary permit was received, DNRC as-
sen:bled a financing team. It did this by simply drafting
the companies and personnel that already were working
on a plan to rehabilitate the Tongue River Dam, a
DNRC irrigation structure in eastern Montana. The
lead financial adviser was The First Boston Corpora-
tion (New York). The organizational meeting of the

financial team was September 18, 1980. First Boston
hoped to have the bonds sold by 1982,

First Boston immediately assembled a generic contract
for DNRC to use in its negotiations. It called for power
from DNRC’s dams to be sold at the purchaser's

~avoided cost of power. This was defined as the QF rate
- 10 be set by the PSC under PURPA. For purchasers not

covered by PURPA, the rate would equal the pur-
chaser's highest cost of power per kWh, as regularly
updated, for firm capacity of 10 MW or greater, DNRC
would acquire financing and contract for construction
of the hydroclectric facility.

1981 Legislature

By 1981, DNRC was progressing nicely on the Broad-
walter project, but some Montanans thought the state
should not be involved in the development of hydro-
electric facilities at all. And if it were (0 be involved,
they felt it should not (ry to get market value for the
power. Nonetheless, the law that was enacted during
the 1981 gession did not put the state out of the
hydroelectric business; in fact, DNRC participated in
revising drafts of the legislation in an effort (o retain
some control over its dams.

The Legislation established a framework for the
development of hydroelectric projects at state-owned
dams. This framework came with a list of conditions.
Senate Bill 229 (later MCA Title 85 Chapter 1 Part 5)
authorized DNRC to construct and operate small-scale
hydroelectric facilities, First, however, DNRC had to
find that a site was feasible for a facility, and then offer
the site for lease. Only utilities, co-ops, or Montana cor-
porations planning to use a substantial portion of the
output internally were allowed to apply. Potential ap-
plicants had 180 days (o submit an application, Only if
the Board found that the bids received were not ad-
vantageous 1o the state, or if no bids were received,
could the Department pursue construction of hydro-
electric facilities.

Preparation of Application for FERC License

Funding was a continuing problem for DNRC"s effort
to build a hydroelectric facility at Broadwater. In April
1979, DNRC gueried DOE regarding the possibility of
obtaining a toan to fund the FERC license application,
In response to DNRC's inquiries, DOE sent informa-
tion about an upcoming Loan Program for Small
Hydroelectric Feasibility Studies. The program had the
attraction of forgiving the loans if the projects proved
economically or technically unfeasible or if licensing
was denied.
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After FERC issued the preliminary permit in June
1980, DNRC submitted a loan application to DOE re-
questing $55,000 of the $61,700 projected cost of
preparing the license applicatior A loan of $50,000
was granted in February 1981, The first payment was
due 4 years after signing, with the last payment due 10
years after signing.

DNRC began work on the license application immedi-
ately after receiving the preliminary permit. Tudor had
responsibility for assembling the engineering, cost, and
performance data and drawings. DNRC's Facility
Siting Division (FSD) was given responsibility for pre-
paring Exhibit E, the environmental assessment. FSD's
schedule was very tight, Less than three months was al-
lowed to proceed from a scoping meeting to circulation
of a draft assessment for departmental review.

Exhibit E covered water use and quality, fish, wildlife,
and botanical resources, historical and archaeological
resources, recreational resources, and land manage-
ment and aesthetics. For the most part, only minor im-
pacts were identified. The biggest mitigation issues
identified were the protection and enhancement of
fisheries, coordination of recreation development with
the federal Burcau of Land Management (BLM), and
preservation of a prehistoric campsite and a post-1900
coke oven. DNRC pledged to fund or conduct studies
and mitigation activities as needed if the license was
granted.

The fisheries issue was to be a major one throughout
the Broadwater project. Upon first learning about
Broadwater, the Montana Department of Fish, Wildlife
and Parks (DFWP) requested a study to determine ap-
propriate instream flows. Given the information that
Broadwater would be a run-cf-river dam, DFWP
revised its potition, arguing for a fisheries study.
DFWP maintained that insufficient quantitative data
were available, "even though (the stream section) had
been designated by the Montana Fish and Game Com-
mission as one of Montana’'s ‘Bluec Ribbon' water-
ways." In particular, DFWP wanted DNRC to consider
the possibility of installing a {ish ladder. DNRC felt
that a fish ladder could cause more harm than goced, as
it might allow unwanted exotic fish from Canyon Ferry
into the upper Missouri drainage, more importantly, it
would be a source of extra cost, reduced revenue, and
delay. Tudor argued, after initial thoughts to the con-
trary, that the heensing could be delayed unless DNRC
agreed to foilow the recommendations of the fishery
agencies and conduct a study.

Work on the license application proceeded at a fast
pace. At the time DNRC filed its second Six Month
Statement to FERC (June 1981), DNRC thought the ap-
plication would be ready for submittal in August. How-
ever, the discovery that in the future the Burcau of
Reclamation might have legal rights to up to 300,000
acre-feet of water upstream, and the resulting concern
over the economic viability of the project, put prepara-
tion of the application on hold. DNRC directed Tudor
to conduct a study to determine the impact of the
Bureau's rights in the admittedly unlikely event that

the Bureau could find a user for the water. Tudor con-

cluded that Broadwater still looked viable, and work
resumed on the license application,

FERC received the license application on June 1, 1982,
right on the deadline. Review time for divisions and
agencies outside the Water Resources Division had
been limited, causing some unhappiness. Complaints
by the environmental staff about the tight schedule
sounded similar to those frequently raised when deal-
ing with private developers.

Once the application was in, DNRC could do little
more than sit and wait. FERC requested some minor
modifications to the application, and on November 15,
1982, sent copies of it to relevant agencies for their
comments. DNRC staff checked regularly with FERC
to encourage expeditious treatment of their application,
However, with the "hydro gold rush" still on, FERC
was inundated with applications and was moving
slowly.

Leasing Broadwater

Before DNRC could proceed with the lease or develop-
ment of Broadwater, it needed the Board to approve the
feasibility study of the project and to authorize public
notice of the site's availability for leasc. Therefore, im-
mediately after filing its license application with
FERC, the Department went to the Board o seek ap-
proval and authorization, The Board approved offering
the Broadwater site for lease, The intent, in keeping
with directions from the legislature, was (o give non-
government organizations a chance (o develop the
project.

Somewhat optimistically, in retrospect, DNRC en-
visioned no problem in getting responses to the lease
offering within 90 days. In fact, DNRC anticipated
having the leases in hand and evaluated by the end of
1982, This did not happen. Preparation of a request for
proposals (RFP) ook nearly 2 years. Interpreting the
rclevant legislation and figuring out the issues
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pertaining to leasing took time, The more noteworthy
delays, however, were intra-departmental struggles to
obtain adequate and appropriate legal advice for
preparation of the RFP, and a Montana Supreme Court
- case which eventually affirmed the constitutionality of
using coal severance tax bonds to back the hydro
projects.

DNRC staff spent the summer and fall of 1982 figuring
out what was involved in leasing a site, Questions to be
addressed ranged from how to post notice of the RFP
in the newspapers, to the amount of control DNRC
should have over the lessee’s plans, to calculation of
the royalty. Legislation was prepared (and adopted in
1983) to amend the leasing process so that DNRC
could build and finance a facility itself if that became

- necessary to avoid forfeiting the FERC license. Most of
the discussions took place within the Engineering
Bureau and among the Department’s legal staff; Tudor,
which prepared the first draft of the RFP, also was in-
volved, as eventually were all the legal and financial
consultants.

RFP for Broadwater

FERC issued DNRC a license for Broadwater on April
23,1984, The license initially required constr «tion to
begin within 2 years. Actually, construction 1id not
begin until late in 1987. The biggest issues ‘aced in the
intervening time were, first, who would build the
project, and later, whether the project would be
economical to build at all.

Shortly before the license was issued, DNRC had
retained Tudor Engineering to reevaluate the eco-
nomics of Broadwater and three other projects. The
benefit/cost ratio was found to have improved. In the
1979 study, the benefit/cost ratio ranged between 1.29
and 1.80; the 1984 Feasibility Update, using current
power purchase rates while testing a wider range of dis-
count rates and costs per kWh, found the ratio to be be-
tween 1.14 and 2.05. The report concluded, "the
Broadwater Hydroelectric Project appears to be very
feasible."

The RFP for Broadwater was based on an RFP pre-
viously developed for Painted Rocks Dam, The Broad-
water RFP was issued in July 1984, At least ten parties
requested a copy of the RFP, At the end of August,
when letters of intent were required, four of tiiose
parties stated that they would congider submitting a
proposal: Westinghouse Electric Corporation, Western
Energy Corporation (a coal mining subsidiary of
MPC), Western Montana G&T, and Energy Associates

(a private investment firm). Energy Associates ex-
pressed interest even though under the law passed in
1981 it was not eligible to hold a lease on a state dam.
At DNRC's request, this law was modified during the
1985 legislative session (o make any party cligible to
seek a lease at a state dam.

Only one proposal was received by the January 28,
1985 closing date. This proposal from Western Mon-
tana G&T, however, did not comply with the RFP.
Western Montana G&T submitted an offer to negotiate
a lease, rather than an actual lease proposal. G&T
claimed the time for response was (00 brief and the
project too complex to warrant risking the $2 million
bid bond DNRC had requested. Western Energy cited

“similar concerns,

DNRC advised the Board that G&T’s proposal was
deficient in almost all respects and asked the Board to
find that since no acceptable lease proposals were
received, DNRC could consider developing the site it-
self. The Board did so at its March meeting.

Even though the RFP process was over, outside parties
continued (o express interest in Broadwater. Western
Montana G&T wanted to start negotiations for a lease,
an offer that was declined. In April, Idcal Cement Com-
pany, located a few miles upriver at Trident, inquired
about building Broadwater for its own use. Negotia-
tions followed, but foundered that summer over issues
of ownership and financing. Finally, Sithe-Energies,
through its agent Winner/Wagner and Associates, Inc.
(New York), expressed interest, first in an outright pur-
chase of DNRC’s rights to develop Broadwater, and
later in building and operating a turn-key facility.
Negotiations were getting under way when the
economic viability of Broadwater collapsed.

Problems with Economic Viability

The cause of the collapse was the revision of the
avoided cost rates MPC was obliged to pay QFs. The
PSC had begun a revision of the methodology for cal-
culating avoided cost in the fall of 1984, The PSC had
recognized that its previously approved methodology
yielded avoided cost rates that were higher than the
costs actually faced by the utility. Water Kesources
Division favored signing a contract with MPC quickly,
while the old higher rates were still in effect. The Ener-
gy Division took a more sanguine position on the new
rates, arguing that it would not be good public policy (o
sign a contract that effectively required ratepayers to
subsidize DNRC. Shortly after his appointment in
January of 1985, DNRC's new Director declined the
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opportunity to sign a power purchase contract under
the old rates. ‘

The PSC released its draft rate order September 12,
1985. The order drastically reduced the rates private
utilities were obligated to pay QFs. With the PSC's
decision, Broadwater no longer appeared to be
economically viable. The Water Division decided on
October 31 that the possible range of project costs,
given a range of mitigation costs and a 9.375 percent in-
terest rate, was equivalent to 42 to 59 mills per kWh (in
1986 dollars). This was above the range ol avoided
costs predicted to be set by the PSC in its forthcoming
order, Even without any mitigation costs, Broadwaier
would have been economically marginal at 9.375 per-
cent interest. Although the interest rate was almost at
the middle of the range considered in the 1984 study,
and although estimates of capital costs had dropped,
Broadwater was simply too expensive.

Stalling for Time

At that point, DNRC chose to limit itself to work that
was "absolutely required to maintain the FERC
license." That work still covered an extensive list of
topics: completing current studies on archacology and
fish ladders; proceeding with the water right applica-
tion; applying for exemption from FERC's required
review of dam hazards by an independent consultant;
requesting assistance from the U.S. Army Cold ‘
Regions Laboratory on the problem of project-induced
ice buildup on the adjacent railroad; negotiating with
the U.S. Bureau of Reclamation to assign responsibility
for protecting the Crow Creek Pumping Station from
flooding; and requesting a schedule extension for meet-
ing (he FERC license requirements, While this list is ex-
tensive, the amount of staff time required was fow
cnough that individuals previously working on the
Broadwater Dam project were reassigned to other work,

A request 1o FERC tor a license extension was sub-
mitted December 12, 1985, Such extensions are issued
routinely. On January 27, 1986, FERC granted DNRC
until April 22, 1988, to start construction, and until
April 22,1991, to complete construction. However, the
license required DNRC to undertake certain studies
and mitigation actions beyond what DNRC was willing
to do. Given the dubious nature of the project’s
cconomics, DNRC stalled, a time-honored tactic of
public and private developers alike,

The economics did not improve while this stall was on,
A March 1986 estimate of construction costs had
climbed from the previous estimate of $21,318,000 to

$26,895,000 (in Junuary 1980 dollars). About 40 per-
cent of that increase was due to using more pessimistic
assumptions about the cost of protecting the adjacent
railroad. DNRC tried that month (o convince MPC to
take over the dam as an alternative to its proposed
upgrades on its own dams; the idea never went beyond
preliminary discussions, It was against this background
that Pete Gross and Potosi Power offered 1o take over
the Broadwaler project.

Pete Gross and Potosi Power

Pete Gross had been involved since 1984 with efforts
to develop hydroelectric projects on state dams. He had
made offers to develop Broadwater even when he was
not cligible to do so under state law. In September
1986, he, as Potosi Power, renewed discussions with
DNRC over Broadwalter. DNRC was reluctant to spend
any more money on the project; however, Gross
thought Potosi might be able (o work with the state to
develop it. Potosi offered to continue the work neces-
sary 1o keep the license--and DNRC's chance at Broad-
walter--alive. Water Resources left this decision up to
Potosi. Nevertheless, DNRC staff has grave concerns
with the lack of a formal agreement and reservations
about the ability of Potosi to meet the very tight
timelines,

On January 20, 1987, Potosi met with DNRC o pre-
scnt a formal agreement to become DNRC's agent and
work (o bring the ficense into compliance, in return for
which DNRC would agree to negotiate in good faith a
contract for Fotosi 1o operate the projectas a turn-key
arrangement,

Potosi asked for "the exclusive right to finance, con-
struct, and operate a hydroclectric power generation
project at Broadwater Dam upon such terms and condi-
tiong as the parties shall determine to be reasonable.”
DNRC rejected this and asked for a detailed proposal
by February 9. Potosi responded with a proposal that of-
fered DNRC 2 percent of the project gross for the first
35 years, an offer Potosi projected to be worth between
$3,104,848 and $3,444,129, DNRC' responded that "the
proposal (was) not within the standard of the industry
for even a project of much less complexity, and (did)
not afford the state any certainty upon which to basce an
agreement." Furthermore, the return offered DNRC
seemed low compared to the value of the project.
DNRC told Potosi that other options would be pursued,
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One Last Review of Broadwater’s Economic
Feasibility

DNRC's enthusiasm for other options had been revived
by another review of Broadwater's economics, Interest
ratey had dropped since 1985, Moreover, the 1936 Tax
Reform Act still permitted tax-exempt bonds to be sold
for certain projects if they already had a FERC license
and could be expected to be completed by the end of
1988,

Toward the end of 1986 the Energy Division reviewed
the financial feasibility of Broadwater. The construc-
tion cost figures used in Energy’s analysis were basical-
ly the same, adjusted for inflation, as those used in the
analysis that led to the 1985 decision that Broadwaler
wag not economically feasible. The major differences
were (1) the use of a 7.5 percent inferest rate rather
than 9.375 percent, and (2) reducing the estimated cost
ol mitigating ice damage to the railroad track by drop-
jang winter reservoir levels rather than by raising the
tracks. Avoided cost rates also were slightly higher
than previously anticipated. The actual 1987 rates for a
long-term contract with a facility like Broadwater were
equivalent to 37 mills/k Wh. The analysis also lookad at
the possibility of setting up a cash reserve 1o protect
against the possibility of negative cash flows in the
early years. This time, Broadwater looked {easible.

The Final Decision

DNRC went 1o the Board on March 13, 1987, to an-
nounce it planned to build Broadwater. Potosi also
presented its own offer at the Board's meeting. The
Board directed IXNRC to search for a private concern
to finance and construct the Broadwater project. Al-
though DNRC did not think another RFP was feasible
at this late date, it issued onc in early April.

The May I deadline for responses to the RFP came and
Potosi was the only group to submit a proposal, al-
though other firms continued to express interest after
that date. Potosi presented a more detailed and revised
offer to finance, construct, and operate Broadwater for
35 years. With this offer, Potosi would get 40 percent
of the net income (before taxes) and pay taxes, while
DNRC would get 60 percent and pay royalties to the
local irrigation association. Potosi figured its new offer
would have a present value to DNRC of $14,166,336 to
$16,524 243,

Subsequently, Potosi formed a partnership with Inde-
pendent Hydro Developers (IHD), « limited partnership
bagsed in Minneapolis and formed in 1982 to develop

and construet hydroceleetric projects. Only days before
the Board was scheduled to nake a decision,
Potosi/IHD submitied yet another offer to DNRC. in
return for developing and operating, Broadwater,
Potosi/IHD would give DNRC one pereent of gross
revenues, 60 percent of net revenue (after equity had
received a 13 percent rate of return), and an option to
buy or renew the project after 35 years, THD estimated
this would have a present value to DNRC of $5.8 to $8
million dolars.

The Board met Junce 4, DNRC argued that its own pro-
posal offered the best investment for the state, Further,
DNRC emphasized that because DNRC had exercised
its preference rights as a municipality to get the license
in the first place, FERC regulations required DNRC to
retain control of the project (¢.g., DNRC could not
develop the license with a partner, even though it could
hire a private group to develop the project). Whatever
was 1o happen, however, DNRC insisted that a decision
had to be reached immediately, in order to comply with
FERC deadlines and to obtain tax-exempt financing,
The Board felt pressured and short on information, bul
voted 4 to 3 to find that using coal severance tax financ-
ing, as proposed by DNRC, was more feasible than
private offers,

Broadwater-Missouri Water Users® Association

With the Board’s Junc 4, 1987, decision, DNRC had a
clear mandate 10 build the project. What it lacked--at
least in some people's minds--was clear title 1o the dam
itself. The Broadwaler-Missoui Water Users' Associa-
tion (BMWUA) argued that it owned the dam.

This debate had run, on and off, from the earliest days
of the Broadwater hydroelectric project, starting in
1978. BMWUA maintained that it was paying off the ir-
rigation project bonds. DNRC’g position was thal
BMWUA "(had) not paid for the project, but for the
water supplied by the project, in an amount calculated
to enable the state to recoup its investment." In 1983,
BMWUA offered to settie for SO percent of the net
projectrevenuc,

DNRC and BMWUA finally settled in July 1987,
BMWUA had raised the possibility of filing suil, The
suit might have been without merit, but the DNRC no
longer had time to pursue the matter without endanger-
ing the bond sale. DNRC agreed to deposit one-yuarler
of the net revenues from Broadwalter into an account
until the total reached $1 million, The state Board of In-
vestments would manage the account for BMWUA,
BMWUA could use the interest income, but only tor
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rehabilitation, improvement, and repair of the irrigation
project facilitics. DNRC retained approval authority for
purchases over $5,000.

Financing

The legislature had been willing to finance the Broad-
water project since 1983, That year, the legislature
authorized up to $28.6 million in coal severance tax
bonds for the project. The following session, in 1985,
$23,044,000 was reauthorized. In 1987, the legislature
once more reauthorized the sale of bonds, this time at
$26 million, to build the hydroelectric project at Broad-
water, The project was initiated under this last
authorization,

The financial team retained by DNRC was slightly dif-
ferent from the one first assembled in 1980. First Bos-
ton Corporation (California office) was still the lead
bank and Dorsey & Whitney (Minneapolis) still the
lead bond counsel, A notable addition to the financial
team was Evensen Dodge (Minneapolis) to serve as
financial adviser to DNRC, DNRC had realized the
deal was too complex to manage without expert advice
from a consultant without a stake in the project, DNRC
was able to move immediately once it received the go-
ahead, Deadlines imposed by FERC, and, more impor-
tantly, by the Tax Reform Act of 1986, required DNRC
to move very quickly.

DNRC had to issue two separate series of bonds, one
taxable and one tax-exempt. This wag done because
project costs expected to be incurred after December
31, 1988, could not be financed with bonds exempt
from federal taxes. Certain other project features (e.g.,
transmission lines) could not be financed with tax-ex-
empt bonds at all. As had been intended since 1982, the
bonds were revenue bonds, to be repaid by proceeds
from the project itself, with the coal tax revenues to
provide additional security. On November 5, 1987, the
Board of Examiners, on behalf of DNRC, issued and
sold $22,200,000 of tax-exempt bonds. At the same
time, the Montana Board of Investments agreed to pur-
chase up 10 $3,150,000 of taxable bonds to complete
the project. ‘

Since the Board of Investments is a state authority, it
pays no taxes even on taxable bonds, DNRC agreed (o
an interest rate comparable to the Board’s earnings on
other investments with equivalent risk, in this case 10.5
percent, For its part, the Board agreed 1o accept private
placement of the bonds. The issue was non-rated and
subordinated in all respects with the lien on project
revenues. The Board of Investments also agreed to

purchase the taxable bonds only when and as re-
quested. This arrangement was advantageous (o
DNRC, because it eliminated the need (o reinvest bond
proceeds, probably at a loss, until the funds were re-
quired. Further, DNRC saved the closing costs as-
sociated with public bond issues.

The bonds covered all capital costs, including « debt
service fund required by the underwriters, It did not
cover any of the money DNRC had spent planning the
project. The total spent between 1978 and 1987 was
$387,000, including the cost of the feasibility study, the

FERC license, water right application, environmental

studies, and so forth. This amount also included one-
time costs, such as developing a leasing proposal, that
would not be repeated for subscquent projects. Part of
thig cost was covered by federal grants and loans,

In its final cconomic analysis in February 1987, DNRC
had modeled establishing a cash flow reserve fund of
$500,000 to cover the possibility of low water--and
therefore insufficient income--during the early years.
This was dropped from the bond issue at the insistence
of the Director, who wanted to encourage the Broad-
water project to come in on budget. Dropping the cash
flow reserve fund also meant the bond issue could be
smaller, Since the price MPC paid for the power rose
over time, the possibility of income shortfalls would
diminish and eventually disappear if historical water
flow patterns continued. In any cvent, the project still
was backed by the coal tax revenues, These could be
used as needed and repaid at a later date,

The most innovative aspect of the Broadwater financ-
ing was the use of variable rate bonds. The interest rate
on these bonds changes weekly, While they carry some
additional risk, the history of these bonds is quite
favorable, They consistently have been two to three per-
centage points below the currcnt rate on new long-term
fixed-rate bonds, However, issuance costs arc higher
on variable-rate bonds. A letter of credit had to be ob-
tained to make the variable yield bonds marketable.
Most of the bidders were Japanese banks; the letier of
credit was purchased [rom Sumitomo Bank, DNRC in-
tends to converl the variable rate bonds to fixed rate
bonds if interest rates drop sufficiently, The market
floating rate for the first 2 years ranged between 4.6
and 7.9 percent when fixed rates were between 6.5 and
9.2 percent, The actual apparent vate paid by DNRC
was tiigher because of extra costs associated with vari-
able rate bonds; that cost averaged 6.3 percent during
the first 2 years,
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Contract and Licensing Issues

Construction Contracts

Immediately following the Board’s finding that DNRC
should build the project, DNRC began the process of
bidding contracts. At Tudor's recommendation, the
project was separated into multiple contracts in hopes
of meeting the December 31, 1988, deadline imposed
by the 1986 Tax Reform Act, By issuing multiple con-
tracts, construction could proceed on some portions of
the project while design work was under way on other
portion:, Tudor Engineering was selected (o design and
oversee construction of the project, Tudor had done all
the preliminary engineering and the Engineering
Bureau was comfortable working with Tudor; more im-
portantly, DNRC had no time to bring & new engincer-
ing company up 1o speed on the project. Estimated
engineering costs were $2.3 million,

The Broadwater project was divided into six major con-
tracts. These were (1) furnishing and installing the tur-
bine, generator, electrical, and auxiliary equipment; (2)
excavation and powerhouse construction; (3) furnish-
ing electrical equipment and construction of a 100-kV
substation; (4) transmission line construction; (5) fur-
nishing inflatable rubber dams to replace existing flash-
boards on the spillway; and (6) modifying the spillway
and piers, installinf; the rubber dams, and post-tension-
ing the dam (e.g., anchoring the dam to bedrock with
steel cables or tenddons).

The contract for (urbine/generator design and manufac-
ture was awarded to Voith Hydro Inc. of York, Pennsyl-
vania on September 22, 1987. Voith was the low hidder
at $5,435,584. This was considerably more than the en-
gineering estimate of $4,486,000, even though Voith’s
bid was almost $400,000 less than the next lowest.
From the start, design and construction proceeded
rapidly. Installation of the turbine and generator into

the powerhouse began on January 5, 1989, The plant
first produced commercial power on June 14, 1989,

Sletten Construction Company of Great Falls was the
low bidder for the excavation and powerhouse construc-
tion contract at $6,071,593, about $800,000 lower than
the engineering estimate. Sletten began construction at
the project site November 2, 1987, Sletten's work was
substantially complete in May 1989, and complete in
fall 1989, save for testing one item,

Lamb Engineering of Salt Lake City, Utah, wag
awarded the bid for the 100-kV substation at $881,337,

Construction began on-site in July 1988 and was sub-
stantially complete by December 31, 1988,

A low bid of $205,178 by Harp Line Constructors of
Kalispell was accepted by DNRC for the trangmission
line contract, Work began in September 1988 and was
substantially complete by December 31, 1988,

Originally the spillway was designed and bid (0 have
steel radial gates installed in at least two spillway bays.
The bids that came in March 1988 wete higher than cx-
pected and more than the funds available; all bids were
rejected. A DNRC engineer and inspector at the dam
suggested an alternative design to lower the cost of the
spillway modifications, Based on his suggestion,
DNRC decided to install inflatable rubber dams in the
spillway bays. DNRC procured the rubber dams from
Bridgestone Corporation, U.S.A,, for $1,150,500 and
accepted a proposal from Gracon Corporation of
Loveland, Colorado, to modify the spillway bays, post-
tension the dam, and install the rubber dams for
$1,717,000. This saved approximately $450,000 over
the lowest radial gate bid, The rubber dams also
provided better control of the reservoir level, reduced
long-term operation and maintenance costs, and in-
creased generating capability.,

Numerous other smaller contracts were let to cover en-
vironmental mitigation, cultural resource surveys, ac-
quisition of flood easements, development of
recreational facilities, improvement of the access road,
and so forth. Approximately $928,000 was allocated
for these contracts.

Construction Problems

The actual construction was beset by numerous delays
and confusions. Many of these could be traced to the
tight schedule and DNRC'$ lack of experience with
projects of this magnitude. Final design for much of the
project was completed after construction had begun.
Tudor was sufficiently concerned about the schedule to
request protection from the extra liability involved in a
fast-track project. DNRC threatened to terminate the
project if Tudor could not offer a reasonable expecta-
tion of substantial completion by December 31, 1988,
Without that certification, DNRC could not issue tax-
exempt bonds. Tudor balked right up to the time the
bonds were o be issued. Having no other choice,
DNRC specifically nccepted the extra risks of running
u fast-track project, including potentiglly higher costs
or delayed construction, With that, Tudor made the
guarantees DNRC needed to sell the bonds,
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This certification of the construetion schedule was the
first in a series of stralned exchanges. For instance,
DNRC contracted with Tudor to provide an on-site
Resident Engineer to manage and coordinate the con-
tractors, and to ingpect and ensure compliance with
specifications. Tudor's first engineer quit late in 198K
after submitting his own independent bid on the
spillway modifications. The next Resident Engineer
left after two months for medical reasons unrelated (o
the project. ‘The third Resident Engineer stayed
throughout most of the remaining construction, but con-
tinuity in project oversight was lost, diminishing
DNRC"s control of the project,

The powerhouse contractor, Sletten Construction,
missed its schedule, which in turn delayed other con-
fractors on-site. The target operational date of the
project slipped from March 15, 1989, o carly May
1989 and then to mid-July. Sletten made claims against
DNRC for additional payment virtuatly from the day
work began on-site. Nunierous change orders that
resulted from design work proceeding concurrently
with construction increased DNRC's potential ex-
posure to claims from its contractors,

Altogether, Sletten requested approximately $2.8 mil-
lon in claims and change order ¢ .npensation, DNRC
maintained that it would pay any legitimate claims and
any confract changes required by itself or Tudor,
DNRC figured these totalled to approximately
$906,000, On March 17, 1989, DNRC reached settle-
ment with Sletten on atl claims at an adjusted contract
price of $7,225,000, roughly $248,000 above the pre-
viously recognized contract adjustments.

Other contractors also made claims against DNRC, For
example, Gracon, the spillway contractor, filed ap-
proximately $300,000 in claims against DNRC, ¢laim-
ing Sletten did not provide timely access across the
powerhouse (because it was not built) and Sletten's ac-
tions physically blocked approved access across the
upstream cofferdam. Gracon eventually recefved
$125,000 over the adjusted contract amount,

DNRC also made claims against its contractors. For ex-
ample, one of these claims arose when DNRC found
that the curb ring, a part of the turbine assembly that
wis embedded in conerete, had been misaligned. As a
result, the parts that attached to the misaligned ring had
to be sent back to Volith for machining to accommodate
the misalignment, This had a direct cost of nearly
$200,000 and an additional cost associated with the 38-
day delay of approximately $228,000. Tudor made a

prefiminary determination that Voith and Sletten
shared responsibility for the misaligned curb ring,

Some delays caused change orders, For instanee, Lamb
Engincering, the substation contractor, and Harp, the
transmission line contractor, were delayed in making
the final connections at the powerhouse because Sletten
had not completed backfill of the powerhouse or
poured footings for the transmission tower negt to the
(ransformer, This work was dropped from their con-
tracts to avoid delay claims and was completed by
other contractors through change orders,

Another problem arose when Voith was supposed (o
test the turbine-generator unit to ensure that the equip-
ment was performing according to specifications, This
"index testing"” would enable DNRC to correlate flow
and clectrical oulput on the basis of actual performance
rather than on the theoretical performance curve
derived from model tests, However, because of con-
struction delays, Voith could not start testing until June
1989, after the river’s flow had dropped below the max-
imum capacity of the turbine, Some testing was
delayed until spring 1990,

DNRC eventually overcame all these delays and
problems, the plant way completed and is producing,
The formal dedication was September 11, 1989, As
could be expected, numerous bugs continue to plaguc
the project but are slowly being resolved,

The final total cost for the project is not yetavailable,
Some work continues, especially for environmental
niitigation, and some claims still are being negotiated,
The total expended or accrued to date is shown in
Table 9-1, The table does not include anticipated
claims settlements or most wages paid to DNRC per-
sonnel working on Broadwater. The debt service is net
of interest on the bond sales procecds as of the end of
January. Over $1.6 million remains from the bond
proceeds as of January 31, 1990,

Power Sales (Contract

Power from Broadwater is being sold through a power
sales contract that DNRC negotiated under the PSC
1986 order on avoided cost rates for QFs, The negotia-
tions leading to this contract were protracted because
of DNRC"s changing estimation of the cconomic merit
of Broadwater,
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Table 9-1
Broadwater Project Costs (March 1990)
Engineering $2,834,333
Land easements 76,521
Environmental mitigation 486,573
Civil works 9,680,958
Turbine/gencrator 5,548,921
Transmission lines/substation 1,249 894
Bond issuance costs 358,458
Debt service reserve 2,220,000
Debt service 1,304,791
Other _583.663
Total $24,350,112

The negotiations began in October 1984, By this time,
DNRC was focusing only on marketing power to MPC,
* ity rates being much more attractive than any the rural
electric co-ops would offer, MPC provided a discus-
sion draft to serve as the basis for negotiating a long-
term power purchase agreement while the RFP on
Broadwater still was out. DNRC’s main concern was to
begin serious negotiations before the PSC reduced the
power purchase rates.

DNRC wanted a 35-year contract, with the option of
deferring some considerations (e.g., determination of
contractually defined generating capacity and selection
of full or partial levelization) until 1989. MPC accepted
the 35-year termm but not the deferred decisions. Though
ncgotiating for its own interests, DNRC wanted a con-
tract that could accommodate the ongoing leasing
process, DNRC wanted a clause that would allow
DNRC to transfer the contract to the lessee. MPC op-
posed this because the security and insurance require-
ments for the lessee would be different than for the
state,

By December 1984, DNRC and MPC were close to
finalizing a contract. DNRC’s retiring director leaned
towards signing a contract, but opted to leave that
decision to the incoming director. The new director
thought it would be inappropriate for DNRC, a public
agency, to be subsidized, in effect, by ratepayers
through the incorrectly high avoided cost rates. He
declined to sign the contract, and DNRC lost its right to
receive the higher QI rates of the old tariff, When the
new and lower QF rates were published in the fall,
DNRC put Broadwater and contract negotiations with
MPC on hold.

Contract negotiations resumed in April 1987, In
general, MPC's standard contract form for QFs was

used. The most significant departure from the standard
contract was the absence of sccurlty payments; M
was willing to accept that the plant was backed by the
state, Negotiation was substantially completed by the
end of June, and the contract was signed October 30,
1987.

DNRC chose nominally levelized capacity payments
and escalating encrgy payments, The capacity payment
is $15.11 per kilowatt in winter and $8.34 per kilowatt
per month in the summer, The energy payment is
revised each year according (o a fixed escalation rate,

DNRC's contract gives it up to a year to determine
what monthly contract capacities it would offer. The
delay in Volith's testing until spring 1990 hampered
DNRC in making these determinations. Tudor had con-
servatively estimated that monthly capacities should
vary between 1,4 MW in August and 9.1 MW in
November, Once the contract capacities are {ixed,
DNRC will be penalized if it falls 30 percent below
those capacities. It will have to refund payments made
for firm capacity that was found to be non-firm, plus a
10 percent interest charge. For shortfalls of less than 30
percent below contract capacity, MPC can drop the con-
tract capacity to the lowest monthly capacity DNRC ac-
tually produces.

Until DNRC settles on the monthly generating
capacities for which it is prepared to guarantee
delivery, the average price per kWh of the contract can-
not be calculated, For planning purposes, DNRC es-
timated the first-year value to be 37.4 mills/&kWh,

Interconnection

In 1985, DNRC gtarted looking seriously af the prob-
lem of connecting Broadwater with the power grid. In
its license application to FERC 3 ycars earlier, DNRC
had assumed that the connection would be a 100-kV
line running about one mile south to an MPC line necar
Lombard, on the east side of the river. Brief discus-
sions with MPC in 1983 added the possibility of con-
necting to the Trident-to-East Helena [00-kV line,
which ran westof the river, but no interconnection
studies were done, DNRC renewed discussions in
1985, inspired by the FERC license requirement to sub-
mit a transmission line design plan by April 23, 1988,
DNRC had obtained tentative agreement earlier that
year from MPC (o allow connection to its lines.

The transmission design report included four options.
Of those, Tudor recommended a line about 3 miles
long that would follow the existing Broadwater canal
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and access road to connect with MPC's Trident-to-East
Helena 100-kV line (yee Figure 1), The choice was
based on minimizing the construction cost and the en-
vironmental impacts associated with river crogsings
and agricultural land. Under this option, DNRC was to
construct a 100/4.16-kV substation at the dam, using a
10-MVA transformer and a 4,16-kV breaker, The
Broadwater line would use three 100-kV breakers to
tap MPC’s line,

Discussion of the final design of the interconnection to
MP(C’s system began in May 1987, shortly before the
Board gave final approval for Broadwater. The major
issues MPC identified were possible changes in relay
equipment at both the East Helena and Trident Substa-
tions as a result of bigecting that line, and the need to
telemeter certain project operating parameters from
Broadwater switchyard to MPC’s System Operation
Control Center (SOCC) at Butte. In subsequent meet-
ings MPC also alluded to rerouting its existing line
slightly to accommodate the substation; DNRC only be-
latedly realized that this would cost the Department an
additional $37,000.

MPC"s concern about possible relaying changes even-
tually proved to be founded. MPC had decided that a
new relay panel at Trident and a 100-kV transformer
would be necessary, Tudor originally fell that the
problems introduced by breaking the 57-mile line seg-
ment between East Helena and Trident into a 45-mile
East Helena to Broadwater and a 12-mile Broadwater
to Trident segment would not require additional protec-
tive relay requirements. In May 1988, MPC, as re-
quested by DNRC, produced a detailed explanation of
the relay requirements. DNRC reluctantly agreed to the
$98,000 expense to install equipment required by MPC.,

The substation and the line were completed and ready
for testing by the end of 1988, The final arrangement
was that DNRC would own the substation and MPC
would operate it at the state’s expense. A leased phone
line, permitting both voice and data communications,
connected DNRC's powerhouse with MPC's SOCC. A
Sangamo Quantum Meter was installed for billing pur-
poses at the connection between the Broadwater line
and MPC’s line.

Water Rights

On December 30, 1977, DNRC filed for the right to ap-
propriate water for hydroelectric generation at Broad-
water and the other two projects. Little happened on
those applications until after the preliminary Broad-
water project permit was granted by FERC, DNRC did

not even go to the Board for authority to obtain a water
use permit for Broadwater until 2 months after receiv-
ing the preliminary FERC' permit,

In conjunction with its work on the application for a
FERC license, DNRC started on a Preliminary Environ-
mental Review (PER) on the granting of waler rights
for the Broadwater Project. The PER described environ-
mental impacts as mitimal, One of the more
troublesome issues was water availability, DNRC, in
the spring of 1981, conducted a study of water
availability in the Missouri basin above Broadwalter,
The study found that, most of the time, upstream water
development would be limited by the Bureau of
Reclamation's water rights for its turbines and irriga-
tion projects at Canyon Ferry Dam, and not DNRC's
prospective rights at Broadwater. However, the study
also turned up the Bureau’s claim that it had rights for
200,000 acre-feet upstream, a claim later raised to
300,000 acre-feet, DNRC e¢ventually concluded that the
legal questions raised by the Bureau's claims were not
easily resolved, and that an EIS would resolve no more
than would a PER. All that taken into account, DNRC
finally decided that a PER would be sufficient,

While the PER was being prepared, the local water
rights field office notified the Engincering Bureau of
the Water Resources Division that its application was
deficient, It facked definitive information on the
amount of water requested and payment of a filing fec.
The Engineering Bureau settled on 7,200 cfs as its
claim, debated going to the Board to seck exemption
from the filing fee, but eventually paid a $26,385 ap-
plication fee to the Water Right, Burcau. At the time
DNRUC still expected these costs to be repaid by
whoever eventually developed Broadwater,

DNRC’s water rights application way publicized in the
newspapcrs in May 1981, Objections were received
from three parties. Byron Johnson, Toston, was wor-
ried about the effect on his placer mining at Devil's
Bottom, slightly upstream from the dam. The Burcau
of Reclamation objected because the project would
raise the pool elevation and threaten to flood the Crow
Creek Pumping Station, Later that year, Maurice and
Lucia Ferrat, who leased the placer mine to Johnson,
objected to protect their property rights and their 1875
water right,

The Bureau's objection was dismissed because it did
not fall within the Department’s jurisdiction under

water law, The Ferrats' objection was rejected as un-
timely. Ouly Johnson's objection was accepted, The
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Ferrats later were given standing based on Johnson's
nbjection because they actually held th~ water rights on
which it was based.

A hearing on the subject was initially set for June 23,
1982. Because of DNRC's involvement in the case, a
lawyer from the Justice Department was appointed to
serve as hearing officer. 'The hearing itself was put off
continually as DNRC and the Ferrats engaged in desul-
tory negotiations aimed at compensating the Ferrats suf-
ficiently for them to drop their objection. Neither side
was in a hurry. The Ferrats were using the water rights
issue to guarantee they got a fair price for their proper-
ty rights, which DNRC did not want to buy until it ac-
tually was ready to start ¢.x Broadwater. :

By April 1985, the Water Rights Bureau was sufficient-
ly worried about the slow pace of the Broadwalter iiling
to voice its concern to the division administrator, Evi-
dently, the Broadwater project team had hoped to
negotiate a settlerent rather than force the issue, since
any such settlement would cost less than the legal costs
of condemning the land. Hearing dates were set once
again, and DNRC and the Ferrats negotiated a little
more seriously. Several postponements later, in Septem-
ber 1986, DNRC and the Ferrats signed an agreement
to negotiate a settlement and the Ferrats withdrew their
objection. A provisional water use permit was issued in
December 1986, good until April 1991; the 1991 dead-
line was set at the request of the Engineering Bureau.

Negotiations with the Ferrats dragged on until Septem-
ber 1988, The Ferrats were determined to obtain full
value for their placer mine, even though independent
appraisers had determined that is was close to worth-
less. Many compromise offers later, DNRC purchased
an easement for the reservoir, 4 flood easement, and a
right-of-way for the transrission line for $36,000.

Environmental Impacis

DNRC believed that Broadwater would have only
minor impacts; however, others disagreed from the
start, Government agencies raised concerns about
fisheries, wildlife, recreation, and archaeological/his-
torical resources. Burlington Northern Railroad was
concerned about the possible impact on its tracks from
raising the pool elevition. The Bureau of Reclamation
was similarly worried about impacts on its Crow Creek
Pumping Station, which supplies irrigators upstream
from Broadwater Dam. The fisheries issue caused the
longest-running problems for DNRC; the uncertain but
potentially high costs of mitigating the fisheries

impacts could have seriously affected the economic
feasibility of Broadwater.

Fisheries. The Montana Department of Fish and Game

(after 1980, Department of Fish Wildlife and Parks--

DFWP) was the lead auvocate for the fisheries. When
first asked in 1980, the Department said, "the key to
protecting and enhancing (the fish and wildlife)
resource will be the amount and pattern of instream
flows." It therefore recommended a study of instream
flows. When it learned later that year that Broadwater
would be a run-of-river dam, Fish and Game
reevaluated its original impression of possible impacts -
and submitted a proposal for a $51,000 study to deter-
mine if a fishway and associated turbine bypass system
(i.e., fish ladder) would be necessary. The study also
proposed to look at wildlife impacts of raising the pool
elevation. Neither DNRC nor Tudor felt the study

. would find impacts of any consequence, but decided

that offering to do the study as a condition of the
license was the only way to obtain the license in a time-
ly manner; objections raised by any agency would have
slowed the licensing process. The study represented a
minimal cost to gain some certainty in planning the
project.

After the FERC license was issued in 1984, DNRC had
2 years to complete the study. The study plan wasa
revision of the 1980 proposal, with a budget reduced to
$35,000; the cost dropped in part because the study fit
in with other work DFWP was doing. The fisheries por-
tion of the study was prepared by CH2M Hill. The
study concluded that a fish ladder would not be a good
idea. CH2M Hill based its conclusion on a number of
reasons; the most significant concern was that un-
wanted fish (e.g., predatory fish eaters such as northern
pike and walleye) would get into the trout streams of
the upper Missouri basin. Though more broadly based,
its conclusion was similar to that previously reached by
DNRC in its license application to FERC. In the
revised report on fish, wildlife, and botanical resources
submitted to FERC in April 1986, DFWP specifically
recommended against a fish ladder.

FERC staff found the fisheries portion of the revised
report insufficient. They demanded more information
on downstream movements of fish, on possible impacts
on fish going through the turbines, and on fish screens
that could be used at Broadwater. Neither DNRC nor
DFWP understood why FERC requested such a mas-
sive amount of supplementary information. They
doubted that the likely impacts would warrant the effort
FERC was requesting. DFWP staff suggested spending
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money for actual mitigation instead of for the time-con-
suming and expensive study FERC requested. The U.S,
Fish and Wildlife Service (USFWS) preferred running
cxtensive studies to ensure the level of mitigation
matched the level of impacts, nonetheless, it grudging-
lv supported mitigation without study.

DNRC, needing a fixed project cost estimate to take to
its bankers and assurances that a 2- or 3-year study
would not be necessary, was in no position to bargain
with the fisheries agencies. DNRC was about to re-
quest permission from FERC to change Broadwater’s
design from four apron-mounted turbine-generator
units to a conventional configuration with a single tur-
bine. Negative comments by the fisheries agencies
could have led FERC (o require DNRC (o submit a
license amendment, with all its attendant paperwork.
DNRC agreed to spend $394,000 to increase the num-
ber of trout below Broadwater by improving spawning
habitat. The option preferred by DNRC and DFWP
was a channel to connect Big Spring Ditch (a spring-
fed irrigation canal downstream from the dam) and the
Missouri River; however, the departments promised
FERC they would study a range of possibilities. This
improvement in the downstream fishery was intended
to mitigate any losses caused by the hydroelectric
project.

On July 6, 1987, DNRC sent FERC its proposed tyr-
bine desigr. changes, along with letters from the

various reviewing agencies, which did not object to the
proposed changes. FERC ruled August 18 that the chan-
ges did not require an amendment (o the license.

On August 14, DNRC submitted a revised fish,
wildlife, and botanical resources report, which con-
tained the plans that had forestalled fishery agency ob-
jections, FERC again rejected the fisheries portion of
the report. DNRC requested several extensions as it
and DFWP tried to develop a reasonable solution. Fur-
ther study by DNRC and DFWP indicated that the Big
Spring plan was both high cost and high risk. By the
summer of 1989, the departments were considering
some combination of constructing a smaller spawn-
ing/rearing channel, possibly in the Canyon Ferry
Wildlife Management Area, and restoring habitat on
some tributaries between Canyon Ferry Dam and
Broadwater Dam. Their strategy was to diversify the
mitigation to lower the risk of failure. In a progress
report to the Board of Natural Resources and Conserva-
tion, DNRC observed that it was "relying heavily on
DFWP not only to assess those aspects of biological
feasibility and risk for mitigation alternatives, but also

to help implement the measures. Since DFWP has such
a major role in carrying oul the mitigation package, the
sort of (reviewing agency) dissatislaction that typically
results in fines levied by FERC is highly unlikely."
DNRC hoped to avoid damage both to the environment
and to the economics of Broadwater.

Wildlife and Botanical Resources. The potential im-
pacts on wildlife and vegetation would result primarily
from DNRC’s proposed change in operating the pool
behind the dam. In the past, the pool was lowered each
winter by about 9 feet and brought up again during the
irrigation season. DNRC proposed to raise the level by
1.6 feet above the maximum summer level and main-
tain a stable pool elevation year round. This meant that
about 10 acres of willows and emergent plants (e.g.,
cattails) along the shores and on some small islands
would be destroyed. This destruction would decrease
cover and food for waterfowl and some mammals. In
particular, inundation of the islands would eliminate
some nesting habitat used by Canada geese and other
wildfowl.

As it had done with fisheries, FERC, in its September
10, 1986, letter asked for a significant amnount of sup-
plemen.al information about impacts on vegetation.
The following May, DFWP, as it had done for
fisheries, proposed skipping the requested studies and
going directly to mitigation, based on information pre-
viously collected by DFWP on the Canyon Ferry
Wildlife Management Area. The mitigation eventually
agreed upon included construction of a 10-acre cmer-
gent vegetation pond and 3 acres of waterfowl nesting
islands at Canyon Ferry. DNRC and DFWP agreed on
a maximum allowable expenditure of $52,510 for these
features.

Recreation. Recreational development at Broadwater
was minimal prior to construction of the hydroelectric
project. There were two pil toilets, one trash can, and
one picnic table, all poorly maintained. A sloping un-
surfaced area just upstream from the dam served as a
boat access, and open space downstream was used for
parking.

The development of the recreational plan got tangled
up in DNRC’s negotiations with BLM to obtain rights
to flood BLM land in the project’s backwater. BLM
added a stipulation to DNRC's existing right-of-way
agreement that forced DNRC to include those recrea-
tion facilities it previously had discussed with BLM
and DFWP.



PURPA Resource Development in the Pacific NW 9-19

DNRUC filed a recreational resources report on April 23,
1986, revising the recreation section of its license ap-
plication. The revised report called for maintaining a
walkway across the dam to the east bank, razing the ex-
isting boal ramp and adjacent waste dump, and con-
structing a new concrete boat ramp, a restroom, a
graveled entry road and parking area with BLM-
designed traffic barriers, a bulletin board, and an inter-
pretive sign. DNRC would have preferred less
extensive and expensive recreational improvements.
‘However, since DNRC was purchasing land and flood
rights from BLM, its freedom to negotiate was limited.

DITRC tried to gain something from the recreation
development by asking BLM to take that development
as compensation for the BLM land and rights-of-way
that DNRC acquired. The local BLM office was will-
ing to consider the issue; however, FERC staff an-
nounced that they probably would veto it, since the
recreation improvements already were required by the
license.

A related improvement, a boat restraining barrier, was
required as a safety item. This was one of the items
DNRC had stalled on, back in 1985 through early
1987, as it reassessed its commitment to the project.
When DNRC finally did propose a design in the spring
of 1987, FERC was not satisfied. FERC first suggested
a cable and float uesign. DNRC accepted. Then FERC
required an "on-the-water" design. DNRC responded
by proposing a log boom, but identified problems with
it. So FERC again suggested DNRC consider a cable
and float design. A cable and float barrier was installed
during the summer of 1988.

Cultural Resources. DNRC, as part of its license ap-
plication to FERC, was obliged to identify any cultural
resource sites that might be affected by the project.
DNRC documented four sites. Two of these appeared
to meet the criteria for inclusion in the National
Register of Historic Places. The first site was a post-
1900 coke oven structure with an associated coal mine,
slag piles, and other facilities. It was located about a
mile downstream from Lombard, or about 3.5 miles
above the dam. The second site was a partially buried
prehistoric campsite about 2.5 miles upstream from the
dam., Part of the campsite was exposed in a river bank
that was collapsing into the existing reservoir.

The license required further study of these sites and
development of mitigation plans. DNRC had to work
with the State Historic Preservation Office (SHPO).
The studies were carried out during 1985, Two other

sites were added to the list, but only the two sites pre-
viously identified as significant were found to warrant
niitigation plans. The coke oven site was not directly af-
fected by the higher reservoir levels; however, SHPO
feared that possible increases in recreational use of the
reservoir, caused by improvements mandated in
DNRC's license, could lead to increased vandalism.
SHPO wanted DNRC to take responsibility or liability
for the site in the event of vandalism; DNRC agreed to
monitor the site for 5 years and to take action if any in-
creases in vandalism were noted. The campsite, be-
cause it already was collapsing, was to be excavated
and mapged by a tecam of archacologists. This was car-
ried out in 1988. As a requirement of the license,
DNRC also pledged to monitor the other minor sites
twice a year.

The study of the cultural resources and the develop-
ment of mitigation plans went relatively smoothly.
These activities were cheap enough to be continued
even in 1985 and 1986 when the future of the project
looked uncertain.

Railroad Tracks. Montana Rail Link owns the rail
line that rung along the east shore of the reservoir, It
purchased the line from Burlington Northern (BN) in
1987. DNRC started planning Broadwater when BN
still owned the track. BN was particularly worried that
the higher winter pool elevations caused by the
hydroelectric project would undermine the roadbed or
make it vulnerable to ice damage. The section of track
through the canyon above Broadwater was one of the
worst in the system, with accidents a regular occur-
rence, and BN did not want any more problems. DNRC
was concerned because mitigating the impacts on the
railroad could be expensive; at one point, DNRC es-
timated the cost of that mitigation in the worst case
could be $5 million.

DNRC and BN started talking about impacts of the
project on the railroad track in the fall of 1984, after
FERC issued a license to DNRC. Possible solutions to
potential problems ranged from adding more riprap,
through raising the elevation of the entire length of
track along the reservoir, to building a tunnel to avoid
the reservoir.

With such expensive solutions being suggested, DNRC
wanted to determine exactly what effects icing condi-
tions caused by the project would have on the railroad.
During the winter of 1985-1986, DNRC personnel, in
cooperation with BN, conducted a survey of existing
icing conditions. The following summer, DNRC
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contacted the U.S. Army Corps of Engineers Cold
Regions Research and Enginecring Laboratory
(CREEL), Hanover, New Hampshire, about conducting
a study of icing and the Broadwater project. DNRC
authorized CREEL to begin the study in the fall of
1986, concurrent with the reappraisal of the economics
of Broadwater.

The study found that the ice conditions and their im-
pacts on the railroad would not be aggravated by
DNRC's proposed project. BN agreed with these con-
clusions, and proposed that DNRC protect the tracks
by building a new culvert, installing a 200-foot earthen
dike, and agreeing t0 maintain riprap along the reser-
"voir below the track. Negotiations continued into 1988,
with the major change being the elimination of the
riprap provision. The agreement was dated February
24, 1988; Montana Rail Link, which had purchased the
track from BN the previous fall, also was a signatory to
the agreement, The total estimated cost of mitigation
was $34,216, using the railroad’s design and labor.

Crow Creek Pumping Station. The Burcau of
Reclamation built and operates the Crow Creek Pump-
ing Station to irrigate land drawing water from above
*he Broadwater Dam. The pumping station is located
about one mile upstream from the dam, Raising the
pool elevation for the hydroelectric project threatened
to flood the pumping station. From the very start, the
Bureau's goal was (o protect the station, or at least get
someone else to pay for flood proofing.

The Bureau was concerned about flooding possibilities
even before DNRC formally took up the Broadwater
Project. In May 1978, after Vigilante had filed its
preliminary permit, the Bureau wrote to DNRC asking
it not to grant any permits if Vigilante’s development
would submerge the Bureau’s pumps, After DNRC got
its preliminary permit, the Bureau tried to block the
project by objecting to DNRC’s water rights applica-
tion; the objection was denied.

The Bureau's next move was to get DNRC to pay to
mitigate possib!c effects of submerging the pumps. The
Bureau ruaintained that the Broadwater project would
worsets the existing intermittent flooding of the pump-
ing station, In a November 16, 1982 meeting among
DNRC, the Bureau, and the Broadwater Irrigation Dis-
trict, the Burcau suggested that raising the floor of the
pumphouse (estimated cost: $100,000) was the most
probable solution. DNRC countered by sending the
Bureau a copy of ity 1941 agreement with the Burcau
that gave DNRC the prior right to flood the land upon

which the Crow Creek Pumping Station was located.
Negotiations continued over the next 2 years, The
major concerns were ice damage and flooding caused
by the higher reservoir levels during the winter,

As a fall-back position, the Department of the Interior,
on behalf of the Bureau, petitioned FERC to amend the
license to provide specific protection for the pumping
station, FERC treated Interior’s proposal as a com-
plaint, the resolution of which might have required a
full-blown hearing before FERC with DNRC as the
defendant. The parties involved eventually agreed to

“negotiate a good faith cost-sharing arrangement among

DNRC, the Bureau, and the Irrigation District.

The Bureau's Billings office continued to insist that an
ice jam during spring thaw could result in serious flood-
ing of the pumping station. DNRC offered to address
the effects of ice on the Crow Creek Pumping Station
in its ice study. That study concluded that serious ice
damage was unlikely. Even so, the study done by
CREEL for DNRC did recommend raising the pump
units and surrounding service yard (o provide some
freeboard and prevent nuisance ice from affecting the
pumphouse.

The negotiations proceeded slowly while the project
was on hold. When they started up again in 1988, the
Bureau still was asking DNRC to pick up two-thirds of
the costs. DNRC still thought the Bureau's argument
had little merit. However, the Bureau was in a position
to deny or attempt to deny DNRC’s request to mitigate
the impacts of Broadwater by placing nesting islands
and an emergent vegctation pond at Canyon Ferry, The
Bureau also, if it wished, could charge operation and
maintenance costs caused by conditions at the reservoir
over which DNRC has no control, and thereby add ad-
ditional uncertainty to DNRC’s total costs. Not-
withstanding the flood easement DNRC already held,
DNRC’s project manager recommended trying to settle
a 50-50 cost share arrangement with the Burcau, but to
settle in any event,

The Bureau's final objection was that it had neither
legal authority nor money to spend on raising the pump-
ing station out of danger of flooding. Whether that was
true or not, DNRC needed the Burcau to provide some
matching funds. DNRC ultimately went to Montana’s
congressional delegation, and $150,000 was added to
the Bureau's budget for the pumping station, with the
understanding that DNRC would match up to that
amount ay necessary. The pumping station was raised
in the fall of 1988.
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Conclusions

This paper does not completely document the Broad-
water Project. The participants suffered through many
more events than one needs to know for energy plan-
ning purposes. Managing the construction itself was
messy and complicated, like any other fast-track
project, even if the amount of litigation spawned to
date is less than typical. Monthly reports to FERC and
regular inspections at each stage of construction were
unavoidable facts of life for the project team. Obtaining
easementsdealing with current owners, surveyors, ap-
praisers, and county courthouseswas time consuming,
but not unique to Broadwater. Pending is the decision
on contracting out project operation and maintenance;
DNRC personnel will handle the operation and main-
tenance at least through the end of 1991. These issucs
and more took up the time of those working on Broad-
water,

Several lessons can be drawn from the long history of
Broadwalter. First, fast-track projects, multiple prime
contractors, and inexperienced project management
should be avoided. Second, public agencies will
respond to their constituencies and to public oversight,
even when it is not in the best interest of the project.
Third, outside parties will use government regulatiors,
both environmental and financial, o extract conces-
sions from the developer. Finally, cost and schedule es-
timates are just that; any convergence with later facts is
in part fortuitous. (Sec Appendix for a summary of the
evolution of Broadwater’s design and budget estimate.)

These lessons are nothing new. And that may be the
most important lesson to draw from Broadwater,
Things happen. Circumstances and events are unpre-
dictable. They surprise even people who know they
will be unpredictable. The uncertainty only recently in-
corporated into utility planning models does have a real
world correlate. The Broadwater Project is ample proof
of that.

Evolution of Broadwater Project
Design and Budget

Both the proposed design and the estimated budget for
Broadwater went through a number of changes, The fol-
lowing list is drawn from a variety of reports, letlers,
and memos prepared on the project; the dates represent
the first time the design or budget appeared in

documents now on file with DNRC. The estimated -
budgets have not been adjusted for inflation.

4-71

7-77

1-78

6-78

4-79

5-82

Two 5.5-MW turbines might be feasihie, (BPA to
Vigilante Electric Cooperative, 4-12-77)

Six tube-type hydraulic turbines and generators of
2,400 kW capacity each, for a total of 14.4

MW, are suggested. These would be in-

stalled on the left abutment (looking
downstrezm) of the dam wiw a separate

canal witk: a capacity of 7,000 cfs. A 31-foot
head is assumed. Average production is es-
timated at 88 million kWh. Installed cost is
estimated al $8 million, plus transmission

costs. (Tudor to DNRC, 5-5-77)

An innovative design involving mounting the six
turbines on the downstream apron below the
spillway is proposed. (Tudor to DOE, 7-11-

77

The innovative design could save 20 percent of
the total capital cost compared to a more
conventional design. (Tudor to DNRC, {2-6-
77)

Head now assumed to ve 28 feet, using the innova-
tive design with 14.4 MW capacity Annual

outpui estimated at 78 million kWh, Es-

timated cost is $14,963,000 (Fall 1977 dol-

lars). (Report on Potential Hydroelectric

Power For State Owned Dams, by Tudor for
DNRC, 1-78)

DNRC's preliminary permit application to FERC
uses the same design and costs as in the |-

78 report, but average annual output is cs-
timated at 90 million kWh,

Desigrinow is four 2.44-MW turbines on spillway
face and apron. Head is assumed (o be 22

feet. Average production estimated at 56.44
million kWh. Construction cost is

$11,847,000 (March 1979 dollars). (Vertical
Turbine-Spitlway Combine, Broadwater

Dam, prepared by Tudor for DNRC to sub-

mit to U.S, Department of Energy)

DNRC"s application for a FERC license is based
on the 4-79 report. Construction cost, with
contingencies, is estimated at $14 million
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(February 1982 dollars); total capital cost 3-86
(i.e., all construction and preparation costs

plus interest during construction) is es-

tiimated at $22,900,000 (February {984 dol-

lars), assuming 12 percent interesi costs. 5-87

8-84 Design is same as in FERC license. Construction
cest plus contingencies estimated at

- $14,953,000 (January 1984 doilars). Total
capital cost ranges between $21,577,000 (6
percent interest) to $23,044,000 (12 percent

© interest) in February 1986 doilars.

i (Feasibility Update Report on Hydroelectric

- Projects, prepared by Tudor for DNRC)

9-85  Tudor recommends switching to a conventional
turbine design, mounted to the side of the
dam. (Meeting with DNRC staff on 9-3-85)

10-85 Previously excluded mitigation costs could add
$2,690,000 to the 1984 estimates in the most
probable case; the range of those costs was
$1,005,000 to $7,150,000. (Norm Barnard
and Glen McDonald to Rick Bondy, 11-15-
85)

Total capital costs estimated at $28,358,000
(February 1987 dollars). (Rick Bondy to

Don Porter, First Boston, 3-26-86)

Project would be a single 10-MW conventional
design. Average annual production es-
timated at 62.02 million kWh, Total con-
struction cost is $20,665,000 (December
1987 dollars). Total capital costs estimated
at $26,000,000. Unlike previous estimates
of capital cost, this estimate includes financ-
ing costs on the bond sales, reserve funds,
and interest earnings on the bond procceds.
(Definitive Project Report: Broadwater
Power Project, prepared by Tudor for
DNRC)
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Chapter 10

41.5-MW Colstrip Energy Waste-Coal-Fired

Generation Facility
Colstrip, Montana

Introduction

Colstrip Energy Limited Partnership is nearing comple-
tion of a 35-MW (net), waste-coal-fired generation
facility near Colstrip, Montana. The original develoyecrs
did business until 1988 under other names, primarily as
AEM Corp. In this paper, both the current developers
and the facility are referred to as Colstrip Energy.

Planning for the project began in 1984, The plant
originally was planned to be a combination coal li-
quefaction and cogeneration facility. The developers
signed a contract with Montana Power Company
(MPC) to sell the output of the Colstrip Energy Project
as a qualifying facility (QF) under PURPA. Although
objections were raised on environmental grounds, the
most significant problem the developers faced was
financing.

Project Description

The Colstrip Energy Project will be a 35-MW net (41.5-
MW gross) electric generation facility. It is expected to
nave an 85 percent capacity factor, and, therefore, to
produce 29.75 aMW, The project will be fueled
primarily with approximately 223,000 tons per year of
high-sulfur waste coal from the top of the seam at
Western Energy Company’s nearby Rosebud Mine.

The net efficiency of the facility will be just under 25
percent, lower than that of a large-scale conventional
plant,

The plant is located at a 64-acre site approximately 7
miles north of Colstrip, in southeastern Montana, The
project will include a fuel handling system to move the
coal from the truck unloading hopper to a circulating
fluidized bed boiler, The boiler will produce super-
heated steam at 955F and 1,300 psig. Steam will be sup-
plied to a condensing turbine (from which process
steam can be extracted) and will drive a synchronous
generator, Regenerative feedwater heating will be used

to increase cycle efficiency. Turbine exhaust will be
condensed in an air-cooled condenser. The project will
use waste limestone to control sulfur oxide emissions,
Flue gases exiting the boiler will pass through a bag
house to remove particulates, Cooled bed ash and fly
ash will be collected and disposed of on-site.

History

The project was conceived originally as a coal liquefac-
tion-cogeneration facility. The intent was to produce
150,000 to 200,000 barrels of coal-derived liquid distil-
late and about 150,000 tons of char (a combustible
residue remaining after the destructive distillation of
coal) per year; the char would have been burned to
produce electricity. Planning for the project began in
1984, A long-term contract was signed with Montana
Power Company late that year and publicly announced
in January i£35. The contract stipulated the relatively
high rates set by the Montana Public Service Commis-
sion (PSC) in its 1983 avoided cost docket, DNRC es-
timates the projected, levelized 35-year rate to be
equivalent to 72 mills/kWh; the first-year rate original-
ly was estimated at the equivalent of 64 mills/kWh,

The original developer was AEM Corp. (previously
known as Alaska Energy Management), an affiliate of
SGI (previously known as Synfuel Genesis Internation-
al) of La Jolla, California, SG1 developed the liquids
from « hal (LFC) pyrolysis technology AEM planned to
use. At the time, AEM and SGI were considering plans
to build plants in six states in addition to Montana,

In January 1985, AEM announced plans to start con-
struction during the summer of 1985, with completion
scheduled for September 1986. During 1985, AEM
sought a state air quality permit, which it received, und
financing, which it did not. It continued to . carch for
financing through 1986, In November, 1986, AEM re-
quested transferral of its permit to Montana One
Partners, a limited partnership for which SGI was the
general partner,
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High-suifur waste coal will be combusted in fluidized bed
hoilers at the 41.5-MW Colstrip Energy Project. Ap-
proximately 261 million kWh of annual energy production
Sroni the 3971 million plant will he sold to the Montana
Power Compuny,

In 1987, Montana One Partners revised their project,
Early in 1987, they switched designs [tom two stoker
boilers to a fluidized bed combustor, This change
raised the installed capacity from 39 MW (0 41,5 MW,
By June, they were seeking assurances from the Mon-
tana Department of Health and Environmental Sciences
that their air quality permit still would be valid even if
only the generating unit was built. The plam's QF
designation remained valid sinee waste-fired facilities
also were covered by PURPA, In September 987, SGH
and Montana Limestone Company signed a limestone
cupply agreement, An SGI afiiliate and Western Ener-
gy Company entered into agreements in December
1987 for the supply of refuse coal, the supply of run-of -
mine coal as a standby fuel source, and coal trangporta-
tion from the mine to the project, In April 1988, an SGl
affiliate hired Bechtel Construction, Inc, to build the
project. Union aceeptance of 4 1O pereent cut in base
wages helped Beehtel compete against two non-union
bidders for the project,

Site preparations began in July 198K, Groundbreaking
ceremonies were held in October, Colstrip Energy
Limited Partnership, the entity that has owned Colstrip
Energy since mid-1988, expects to first roll the turbine
in February 1990, Commercial operation Iy expected in
Tune 1990,

Day-lo-day operation and maintenanee services for the
project will be provided under a services agreement
(signed June 1988) by UC Operating Services (UCOS),
u California general parinershp between COST Ultra,
Ine., o subsidiary of Baltimore Gas and Electrie Com-
pany, and Ultrapower Services, Ine., a subsidiary of
Hadson Corporation, UCOS" services agreement has
an initial S-year fixed labor budget (subject to infla-
tiom) and a non-labor budget that {s negotinted each
year, The contract contains performance bonuses and
penalties, It may be renewed for up to three additional
S-ycar ferms,

Ag of September 1988, the general partner in Colstrip
Energy still was working to finance the $25 million
coal liquefaction portion of the plant. The intent was to
start construction in 1990, No further public reports
have been issued on this malter,

Current Corporate Structure

Colstrip Encrgy Limited Partnership was formed on
June 30, 1988, (o develop, own, and operate the
project. Rosebud Energy Corp. was tormed earlier in
[988 (o be the general partner for Colstrip Energy,
Neither SGI nor Montana One Partners has any con-
tinuing interest in Rosebud. Harrier Power Corpora-
tion, a subsidiary of Pacific Gas and Electric
Enterprises, was formed in 1988 for the purpose of
being a limited partner in Colstrip Energy, Spruce
Limited Partnership was formed in 1988 for the same
purpose. Spruce Power Corporation, w wholly owned
subsidiary of Bechtel Enterprises, Inc., is the general
partner of Sprace: Beehtel Enterprises currently is the
sole limited partner, Bechtel Enterprises is a subsidiary
of the Bechtel Group, Ine,

Rosebud will operate the project and manage the af-
fuirs of the partnership, It has received a development
fee and a construction nanagement fee, Harrier and
Spruce have the contingent right (o convert all or part
of their limited interests into a general partnership inter-
est il the vility becomes acogencrator, Haerier and
Spruce own a substantial portion of the project, initinlly
over 90 pereent of the limited partnership, The partner-
ship agreement has o term ol 40 years, Rosebud con-
tributed all the rights, agreements, and permits
necessary (o build and operate the project; these had
been transferred to it by SGland its aftiliates, Hane
and Spruce cach will contribute $ 11,375,000 in equily.
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Project Financing

Colstrip Energy is financed primarily by tax-exempt
Resource Recovery Revenue Bonds issreid by the Mon-
tana Board of Investments, According to the Official
Statement for the bo.nd issue (October 13, 1989), the
project budget is $97,110,000.

Financing plans went (hrough a number of changes, In
1986, an AEM spokesman said the plant was being
financed on a leage-back basts, with the development
costs coming from a limited partnership. Qther pos-
sibilities, including foreign {inancing, were explored.
One of the problems was that AEM hoped to replace
the security payments requiced by MPC with a cor-
porate guarantee of the project, but AEM was unable to
close such an arrangement with any construction cor-
poration, A new arrangement was announced in August
1988, when Bechtel told reporters that Bechtel and
PG&E would contribute $26 million in equity, Bank of
New England would provide $34 million in financing,
and the Trust Company of the West, on behalf of the
Boilermakers Cogeneration Fund, would provide $20
million.

Two months later, shortly after site preparation had
begun, Colstrip Energy applicd to the Montana Board
of Investments under the Stand-Alone Economic
Development Bond Program. The state, through this
program, assists companies in gaining access (o the tax-
exempt bond market. The applicant {s entirely respon-
sible for obtaining and securing bond financing.
Neither the state nor the Board backs the bonds under
any circumstance whatsoever. The state charges a mini-
mal issuance fee, $7,500 for the first $1 million and

$ 1,000 for each additional $1 million, The only other
requirement is that the project meet certain public inter-
est criteria involving economic development. A public
hearing is required to determine compliance. Each state
has g limit on the amount of tax-exempt financing it
can igsue, but Montana has never approached its $150
million annual limit.

As a waste disposal facility, Colstrip Energy qualified
for tax-exempt financing under the "ecxempt facility"
clauge. IRS rules require such a facility to use at least
65 pereent waste for fuel, (The IRS requirement is less
strict than that for PURPA, PURPA requires a facility
1o use at least 75 percent waste coal to be o QF.) The
federal Tux Reform Act of 1986 did not eliminate the
tax-exempt status of waste disposal facilities,

In its application to the Board of Investments in Sep-
tember 1988, Colstrip Energy requested $40,850,000 In
tax-exempt bonds, This figure changed several times.
Eventually, $60,800,000 In bonds was tssued by the
Bourd of Investments on October 13, 1989, the
proceeds in turn were loaned (o Colstrip Energy, The
tax-exempt bonds have a floating interest rate, initially
on a weekly basls; the partnership has the option of con-
verling them o & fixed rate, For purposes of (he official
statement for the bond issue, Fuji Bank (San Francisco)
Is listed as issuing the initial letter of credit backing the
bonds; this letter expires in 1997, Colstrip Energy
believed that the tax-cxempt bonds would carry an in-
terest rate (wo (o three percentage points lower than
would otherwise be the case,

Obtaining tax-exempt financing led Colsirip Energy (o
regtructure its previous financing arrangements, A total
of $60.8 million will come from tax-exempt bonds, Of
the remaining $36,310,000 needed to finance the
project, Harrier and Spruce each will contribute
$11,375,000 in equity when the project Is complete,
The Bank of New England will issue fixed-tate term
noles for the remaining $13,560,000. The Boilermakers
Trust Fund no longer is involved in the project.

Issuing the bonds created controversy. Northern Plaing
Resource Council (NPRC), which had opposed the
plant on environmental grounds, argued that it was in-
appropriate for the state to subsidize Colstrip Energy.
NPRC pointed out that the facility was nearly complete
and thug didn't need state support, NPRC further ar-
gued that the power was 0o expensive and was un-
needed, since MPC was still in surplus. Although some
Board members expressed similar concerns, the vote
was 7 to 0 in favor of granting the bonds,

Project Budget

The mogt recent public estimate of the budget totals
$97,110,000, The estimated budget for the project has
increased significantly over time. AEM's firgt state-
ment to the press set the budget for both the generating
and coal-liquefaction facilitics at $40 million, Besides
selling electricily, AEM planned to sell LFC distillates
at $27.50 per barrel, Reestimation of the project costs
and the drop in the price of oil contributed to the dif-
ficulty AEM had in obtaining financing, C'olgtrip
Energy's application to the Board of Investments in
September 1988 contained the following budget:



10-4 PURPA Resource Development in the Pacific NW

BUDGET (September 1988)

Turn-key {ixed price construction

contract $57,370,000
Insurance 593,000
Limestone stockpile 500,000
Construction management 750,000
Startup costs 2,015,000
Interest rate protection 500,000
Other equipment, costs, and fces 7,146,000
Capitalized cloging costs 2,090,000
Interest during construction 8,828,000
Debt service reserve fund 3,708,000
Construction contingency 2,000,000
Total $85,500,000

Colstrip Energy presented a higher and more ab-
breviated budget the following year, when it issued the
Official Statement for its bond issue.

BUDGET (October 1989)

Turn-key fixed price sonstruction

contract as of 7/1/88 $54,320,000
Other equipment, costs, and fees 22,746,000
Regerve fund 6,080,000
Costs of {ssuance 2,677,000
Interest during construction 8$,787,000
Contingencies 2,500,000
Total $97,110,000

Power Contract and Contract
Negotiations

The power contract negotiations with MPC went
smoothly. The contract is dated October 15, 1984, Ac-
cording to the contract, the project was expected to go
on-line in March 1986, The contract was a standard
form for QFs, as prepared by MPC, AEM guaranteed
to provide only 30 MW of capacity, even though the
net capacity of the plant was 35 MW, In this way,
AEM hoped to avoid any penalties for failing to pro-
vide contracted capacity.

AEM chosc partially levelized rates for both capacity
and energy. The bulk of both rates was set at contract
signing, with much smaller portions to be set annually
based on the PSC-approved methodology. The partially
levelized rates meant that in the early years AEM
would receive more than the projected avoided cost of
power; therefore, MPC required a substantial gsecurity

payment to protect itself in “he event AEM quit produc-
ing before the end of the contract, In the first year, this
security pryment equaled about 28 percent of the
money AEM expected to receive,

The contract was amended March 28, 1988, At that
time, MPC was trying to buy out 19 QF contracts it
was carrying on s books, MPC apparently planned to
offer $1 miltion to buy out AEM, AEM refused. In-
stead, the two parties renegotiated the contract, AEM
committed to a much more definite construction
schedule and agreed that failure to meet that schedule
would be grounds to terminate the contract, The opera-
tion date was set at December 31, 1990,

AEM also renegotiated its security arrangement,
Rather than making security payments, AEM asked to
take lower rates in the first 15 years; these rates still
would be fixed in the contract. After that, the escalation
rates would reflect previous inflation and would be cal-
culated annually, As a consequence, Colstrip Energy
will receive less money the first year than would have
been the case under the previous security arrangement,
However, Colstrip Energy's cash flow will look much
better in the middle years under thig arrangement, This
arrangemen{ had financial advantages for the partners,
especlally in terms of improving their ability to obtain
financing. The revised rate schedule does offer some
benefits to Montana ratepayers by bringing the cost of
the resource more it line with the projected avoided
cost of power,

The contract language on rates Colstrip Encrgy will
recelve is included as Attachment 1, Colstrip Energy es-
timates the first-year rate to be equivalent to 46
mills/kWh,

Interconnection and Transmission

The negotiations over Colstrip Energy's interconnect
with MPC were described ag straightforward, Colstrip
Energy will tie into an MPC 115-kV line that runs right
next o . The line serves the Nichols Pump on the Yel-
lowstone, which provides water to Colstrip Unity 1-4,
Four spans of the line had to be rerouted slightly o ac-
commodate Colstrip Energy's connection, MPC
originally proposed a three-breaker scheme, one on
either side of the tap from Colstrip Energy and one on
the tap itsell, AEM argucd for the less expensive single
breaker on the tap, which was the option installed; if ad-
ditional breakery turn out to be necessary, they will be
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paid for by Colstrip Units 1-4, Colstrip Energy buill
about 200 feet of line to tap MPC's line,

Becuuse of the importance of the 115-kV line to the
operation of the Colstrip Units 1-4, MPC insisted on
certaln precautionary measures. Colstrip Enetgy had to
pay for the Acceleration Trend Relay (ATR) com-
puterized system for monitoring line and plant loading;
the ATR is capable of tripping the plant in the event of
faults, (The Colstrip Units 1-4 also use ATR equip-
ment.) Colstrip Energy also paid to beef up the relays
at the Nichols Pump.

Total costs of tying to the MPC system werc:

Reroute of 115-kV line $57,000
Relay work at Nichols Pump 11,000
ATR 40,000

Connection to MPC's operations center 7,000
Metering equipment for billing & tie-point

telemetry 90,000
$205,000

Permits, Environmental Impacts,
and Public Approval

The most significant regulations affecting Colstrip
Encrgy were federal regulations and actions, Without
PURPA, Colstrip Energy would not have been viable,
FERC granted Colstrip Energy approvals and waivers
from applicable Federal Power Act regulations,
Clolstrip Energy also obtained 4 "No-Action Letter"
from the staff of the Sccurities and Exchange Commis-
sion expressing the opinion that neither Harrier nor
Spruce should be deemed an electric utility holding
company under the Public Utility Holding Company
Act of 1935, Lettery from these two agencies were re-
quired to complete the initial financing in July 1988,

‘The most significant environmental permit required for

Colstrip Energy, in terms of major public hearings and
public objections, wag the air quality permit. The
partnership, however, was more concerned about the
Montana Groundwater Pollution Control System per-
mit, since a delay in obtaining it would have jeopard-
ized its ability to meet the requirements of the
financing,

Colstrip Energy (then AEM) initially applied to the
Montana Department of Health and Environmental
Sciences (DHES) for an air quality permit on March
25,1985, A public meeting was held in Colstrip on

April 18, Both proponents and opponents spoke at the
moeting, Proponents stressed the ecotnomic develop-
ment benefity, Opponents cited air pollution, ash dis-
posal, and problems with trucking the coal to the plant
a$ major concerns, The mogt detaled set of environ-
mental objections way filed by MPC, Based on the hear-
ing and the Department’s own review, DHES ruled the
application lncomplete on April 24, 19885,

AEM's consultant submitted additional information on
June 25, On July 19, DHES completed its preliminary
review and decided that no EIS was required, The alr
quality permit was granted September 11, 1985,

The NPRC and the Rosebud Protective A sociation, ity
local affiliate, promised to appeal the Department’s
decigion to the state Board of Health (the Board), The
environmental groups wanted a {ull EIS completed.
They were worrled about the experimental nature of
the liquefaction process, the odors and pollutanty that
any liquefaction plant could be expected to produce,
and the indeterminate plang to bury (he ash from the
plant,

Others, including local buginesses and workers, sup-
ported the project. A union group sponsored a "prob-

‘lem solving meeting" i Colstrip in October 1985, to

deal with people's concerns, The union group thought
the project could be built in an envitonmentally sound
and economicully beneficial manner; they were more
than ready to support the project, The proje:t was sup-
ported and denounced at the meeting, The technical
adequacy of AEM's descriptions of both the liquefac-
tion and combustion process were questioned, as way
AEM'’s analysis of the facility's impacts, The raceting
alred the concerns but did not resolve them,

NPRC and the Rosebud Protective Association filed an
appeal as threatened, On November 15, 1985, the
Board ruled that an EIS would not be necessary.

The developers made little effort to obtain state permits
during the next two years, being caught up in financing
lssues. On October 7, 1987, they applied to amend thelr
alr quality permit to tuke account of design changes in
the combustor and the postponing of the liquefaction
unit. The revised permit was granted December 22,
1987,

Table 10-1 tsts the annual Hmits for the significant pol-
lutants, and the change between the original permit and
the revised permit, The Hmits are based on "best avall-
able control technology" (BACT), Accordingly, a
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change in the design and the process altered the allow-
able emigsion limits, Should the liquefaction plant
come on-line, the SO2 requirement will revert to the
level set in 1985,

Table 10-1

Alr Poliutant Limits Set by DHES Permit
1985 1987

SO2 184 1840 @ 3.0% sulfur

in waste coal
NOyx 1435 1,435
Particulate matter 26,6 26,6
CcO 61 232

Note: All quantities are in tons/year,

These permitted releases, especially for SO2, provoked
comment because they are less strict than the require-
ments for the tightly regulated Colstrip Units 3 and 4,
Colstrip Energy hag less than § percent of the capacity
of one of the 770-MW Colstrip units, but on a propor-
tionate basiy it will release more pollutants, For in-
stance, while Colstrip Units 3 and 4 are each allowed to
emit 0,18 pounds of sulfur dioxide per million Btu
fired in a 24-honr period, Colstrip Energy is allowed
0.87 pounds, Colstrip Energy can release 420 pounds
of sulfur dioxide per hour compared with each Colstrip
unit’s 761 pounds,

NPRC lost its effort to prevent AEM from receiving a
permit without extensive review; however, it hay con-
tinued to pursue the air quality issue, NPRC plans to go
to FERC, contrasting the mix of coal needed to meet
the facility’s DHES-mandated air quality obligations
with the mix needed to meet its PURPA requirements.
A facility must burn at least 75 percent waste coal to be
a QF, But to meet the air quality requirements, the
waste coal used at Colstrip Energy must have an
average sulfur content of no more than 3.7 percent.
Depending on the authority cited, waste coal from
Rosebud Mine does or does not hiave an average sulfur
content above that, Coal from the Rosebud Mine
burned at Colstrip Units 1-4 hag a sulfur content of 0.8
percent, The waste coal, if it is particularly high in sul-
fur, can be blended with this run-of-mine coal to
achieve the 3.0 percent average sulfur content called
for in the permit,

DHES monitoring will detect any impacts on air.
quality caused by excessive use of high sulfur coal,
The air quality permit calls for stack emission monitor-
ing for the life of the plant, Ambient air quality will be
monitored for 2 years, at which point DHES will assess

the need for the kind and amount of further ambient air
monitoring, No state agency curtently monitors for
PURPA compliance,

In September 1987, when SGI (general partner in the
successor partnership to AEM) again began actively
seeking permits, the state set up an interagency group
to facilitate lssuing permits, Montana Department of
Natural Resources and Conservation (DNRC) served
as (he coordinator, DNRC had responsibility for igsu-
ing the water right permit for the facility, AEM
originally had planned to use water from the Yel-
lowstone River, 30 miles to the north, in ity wet cooling
tower, In January 1988, SGI announced its decision
that a dry cooling process would be adequate, There-
fore, all that the facility required was two on-site welly
with a combined capacity of 64 gallons per minute,
Thig change considerably reduced the significance of
the water right issue; it also eliminated the Department
of Highways' involvement with a right-of-way for the
water pipeline,

The only significant permit remaining was that re-
quired under the Montana Groundwater Pollution Con-
trol System, These permits generally aren't obtained
until the project is under construction; however, Bank
of New England, which was financing the project,
wanted agsurances that the permit would be obtained so
as to minimize ity risk, The bank, in May 1988, asked
for a meeting with the Governor "to get a feel for the at-
titude of the state of Montana concerning the project.”
Also, Colstrip Energy, through its counsel, asked for
and received a letter from DHES indicating that no
problems were anticipated in processing the permit
application,

Colstrip Energy finally filed its application for a
groundwater pollution control permit on October 18,
1988, It requested permission to dispose of about
85,000 dry tons of bottom ash and fly ash in a landfill
on the property. It had obtained the additional land that
DHES pointed out would be necessary for disposing of
the ash, Colstrip Energy encouraged DHES to work
fast, fearing an extended process could jeopardize its
financing,

A public hearing was hield on January 5, 1989, This
was unugual in that such permits usually don't require
hearings: however, DHES received numerous requests
for a hearing because of local concern about
groundwater quality, The permit was lssucd 11 days
later, January 16, 1989, The permit is good until
December 31, 1994, at which point it could be
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renewed, subject to evaluation of Colstrip Encrgy's per-
formance, No degradation of state waters outside the
property boundaries ls permitted, The permit requires
six monitoring wells, with quarterly reporting on key in-
dicator parameters, including boron and total dissolved
solids; annual reports on « much longer list of pol-
lutants algo are required,

A number of other minor state permits were required,
such as a building permit from the Montana Depart-
ment of Commerce and a driveway approach pertuit
from the Montana Department of Highways, Obtaining
these presented little problem,

Conclusion

If anything, Colstrip Energy was a project made, not
hurt, by regulation, Its QF status made the project
feasible in the first place. State regulatory authorities,
especially DHES, which granted the major permits,
were expeditious, The site and the eventual design
were selected to reduce many of the potential environ-
mental impacts, Environmental groups opposed

Colstrip Energy but had little success; such public con-
troversy as there was did not appear to affect the
project, Financing was the only real roadblock to
Colstrip Energy. Once that wag obtained, the project
moved rapidly towards completion. The case of
Colstrip Energy demonstratey that non-utility
producers, once they settle on a practical design and ob-
tain credible backing, can readily build facilities to
supp’y a utility system,



PURPA Resource Development in the Pacific NW A-1

Attachment 1 - Contracted

Energy

First Amendment - Attachment 1

Definitions

1. Contract Year 1:

Contract Year 1 is that period which begins with the ac-
tual commercial Operation Date and ends on or about
the following June 30. Commercial Operation Date i3
defined as the date of the first meter read occurring
after Company has received a Registered Professional
Engineer's Certificate stating that all necessary accep-
tance tests have been completed to determine if the
facility can reliably produce energy and capacity under
the Power Sales Agreement,

Annually, the Company submits to the Montana Public
Service Commission (MPSC), on or about June 1 of
each year, a compliance filing pursuant to Docket
83.1.2, Orders 5017 and 5017a. This compliance
filing, must be approved each year by the MPSC. To
the extent that MPSC approval occurs on a date other
than June 30, the following procedure will be followed:

Assume AEM production meter read on June 3, June
30 and July 31,

Assume MPSC approval on July 10;
Then:

AEM production from June 3 - June 30 (June 30
meter read) will be purchased at rates in effect on
June 30.

AEM production from June 30 - July 31 (July 31
meter read) will be purchased at rates based on
July 10 approval.

In other words, there will be no proration of the ratcs;
all production recorded on a meter reading taken before
approval date will be purchased at year n rates and all
production recorded on a meter reading taken after ap-
proval date will be purchased at year n+1 rates.

Rates for Colstrip

2, n=Contract Year for which new rate i3 being calcu-
lated.

3. ESC ER, = "Escalating Energy Rate" approved an-
nually by the MPSC pursuant to Docket 83.,1,2, Or-
ders 5017 and 5017a. Fot example, at the time
Contract No, COG 84101535-PL was executed,
ESC ER;, = 3,644 ¢/kWh (QFLT-84, Supplement
#1).

4, ESC CRp, = "Escalating Capacity Rate" approved an-
nually by the MPSC pursuant to Docket 83.1.2, Or-
dery 5017 and 5017a, (ESC CR, = $56,94/kW/Yr;
QFLT-84, Supplement #1),

5. PESC ER,, = Escalating energy portion of thé "Par-
tially Levelized" rate, (PESC ER,, = 1,421 ¢/kWh;
QFLT-84, Supplement #1),

6. PESC CR, = Escalating capacity portion of the "Par-
tially Levelized" rate, (PESC CR,, = $1,00/kW/YT,

- QFLT-84, Supplement #1),
7. ER; =Fixed energy rate - Column (D) of Table I,
8. CRq = Fixed capacity rate - Column (D) of Table II.

9. TER\ ="Total Energy Rate" for Contract Year n
(Column (F), Table I) TERy, = PESC ER;, + ERy,.

10. TCRy = "Total Capacity Rate" for Contract Year n
(Column (F), Table I1) TCR,; = PESC CR;;, + CR,,.
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Table |
Determination of Energy Rates

(A) (B) © | () (E) (F)
: ESCAL
Tariffed Component ,
Partially - “Security Refund of Fixed Partially Total
Levelized Regment. Security Energy Levelized Enetgy
Contract Energy Refund Deposit Rate Rate Rate
Year Rate To MPC To AEM ER; PESC ER, TER,
n (¢/kWh) (¢/kWh) (¢/kWh) (¢/kWh) (¢/kWh) (¢/kWh)
1 3.751 1.529 0.000 2222 1421 3.643
2 3.751 1.406 0.000 2.345 (Example Only)
3 3.751 1.289 0.000 2.462
4 - 3.751 1.154 0.000 2.597
S 3.751 1.011 0.000 2.740
6 3.751 0.860 0.000 2.891
7 3.751 0.701 0.000 3.050
8 3.751 | 0.533 0.000 3.218
9 3.751 0.356 0.000 - 3395
10 3.751 0.170 0.000 3.581
11 3.751 0.000 0.027 3.778
12 3.751 0.000 0.235 3.986
13 3.751 0.000 0.454 4.205
14 3.751 0.000 0.686 4437
15 3.751 0.000 0.930 4.681
16 - 35 3.751 0.000 ER;-3.751 ERy

For Contract Years 1-15:
ERj, will be as specified in Column (D), Table I
PESC ER , will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).
TER; = ER; + PESC ERpy |
For Contract Years 16 and Beyond:
ERy = ERp-1 x [(ESC ERj - PESC ERp)/(ESC ERy.1 - PESC ERp.1)]
PESC ERp will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TERj = ERp + PESC ER,y
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Table il
Determinaticn of Capaclty Rates

(A4) (B) ©) 10 ®) )
‘ ESCAL
Tariffed ‘ Component
Partially Security Refund of Fixed Partially Total
Levelized Reqment. Security Capacity Levelized Capacity
- Contract Capacity ~ Refund Deposit Rate Rate Rate
Year Rate To MPC " To AEM CRn PESC CR,, TCR,
n ($/kKW-YT) ($/kW-Yr) ($/kW-Yr) ($kW-Yr) ($/kW-Yr) ($/kW-Yr)
1 91.54 35.60 0.00 55.94 1.00 56.94
2 91.54 32.52 0.00 59.02 (Example Only)
3 91.54 29.57 0.00 61.97
4 91.54 26.16 0.00 65.38
5 91.54 22,57 0.00 68.97
6 91.54 ‘ 18.78 0.00 72.76
7 91.54 14,77 0.00 76.77
8 91.54 10.55 0.00 80.99
9 91.54 6.10 0.00 85.44
10 91.54 1.40 0.00 90.14
11 91.54 0.00 3.56 95.10
12 91.54 0.00 8.79 100.33
13 91.54 0.00 14.31 105.85
14 91.54 0.00 20.13 111.67
15 91.54 0.00 26.27 117.81

16 - 35 91.54 0.00 CRp-91.54 CRp

For Contract Years 1-15:
CR,, will be as specified in Column (D), Table 11

PESC CRj, will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TCRn = CRy + PESC CRp
For Contract Years 16 and Beyond:
CRq = CRp-1 X [(ESC CRp - PESC CRp)/(ESC CRp.1 - PESC CRp-1)]
PESC CRy, will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TCRp = CRp + PESC CRp
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