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Preface

This document is the second of three related studies The third study examines competitive bidding policies
that were completed tOassist the Bonneville Power Ad- anti resource acquisition procedures used outside of the
ministration in the development of its Generating Northwest. This study resulted in ajoint Oregon
Resources Acquisitions process, Department of Energy/Washington S_ate Energy Office

st_d'fissue paper that exaniines resource acquisition
The first study athJresses tile effectiveness of the goals and objectives, illustrates competitive bidding
PURPA acquisition approach within each Northwest program issues and choices, and makes recommenda-
state, lt considers enabling authority, financial incen- tions regarding the structuring of a Northwest competi-
tive, and required environmental protection legislation; five resource acquisition program.
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 impact_, with
corresponding mitigation approaches and practices are
summarized. The project development case stut2ies
were prepared by the energy agencies of the tour
Northwest states, under contract to the Bonneville
Power Administration.
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Executive Summary of Case Studies
Introduction projects (o irrigation drop structure ullilS, waler supply

applications, and expansions of existing facilities or tile
installation of generating equipment at an existing dam,

This document contains ten cogeneration and renew-
able resource development case studies, Tile case

The case studies examine developer org,'mizational
studies document the developmen( process and sum.

structures; agreements with steam-using tie,st facilities
Illttrize tile lessons learned for generating projects lt:tat

mid site owners; project licensing and permitting re.were sited and licensed and came on-line in the

Northwest region during the PURPA enviromnent ot' qutrements; anticipated environmental impacts and lhc
the 1980s, The ten projects, sttmmarized below in iucorporalion of mitigaliort strategies into project
Table S- 1, have a total general ing capacit)' of 1t 1,5 design anti operatiotv, financ ing and risk mlililllization
MW and _ulaggregate installed cost exceeding $205 issues; unanticipated occurrences; and utility power
million; they annually produce more than 747 million purchase agreements,

kwh of electrical energy. The case studies demonstrate that non-ut ility
producers, once they identify their site, settle on a

Technologies for which case studies were prepared in- design, and obtain credible backing, can readily build
elude municipal solid waste and waste coal energy

cost-effective and environmentally acceptable general-
projects, biomass and gas-fired cogeneration facilities, ing facilities thai can contribute lo meeting Northwest
and hydropower plants, The hydroelectric sites con-
sidered range from new high head run-of-the-river energy needs,

Table S-1.
PURPA Case Studies

Annual
Project Capacity Cost Energy Output
Name (MW) (Millions) (kWh, Millions)

l, Skagit County Resource
Recovery Facility 2.5 13.0 13, l

2, PACCO/Great Western

Malting Cogeneration 20.4 12,6 176,5
3, Weeks Falls

Hydroelectric Facility 5.0 7,7 18,0
4, D,R. Johnson Lumber Company

(Co-Gen ll) 7,5 8,4 63,0

5. Opal Springs Hydropower Plant 4.3 14.3 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, Broadwaler Dam 10,0 25,3 62,()

10. Colstrip Waste Coal
Generating Station 41,5 97,1 261,0

Totals: 111,5 $205.2 747,2
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2.5-MW Skagit County Resource Pacific Cogeneration / Great
Recovery Facility Western Malting 20-MW Gas
Skagit County, Washington Fired Cogeneration Facility

Vancouver, Washington
The 178-ton-per-day (tpd) Skagit County resource

recovery facility consisls of two rotary kihmin- The 20,4-MW Pacific Cogeneration (PACCO) facility
cinerators, two waste heat recovery boilers, tw,:,filter can le on-line in Vancouver, Washinglon iii Decenlber

bag house and acid gas scrubber Iratns, and a 2,5-MW 1982, The facility includes a GE.LM-25(X) combus-
turbine generator set. Electricity produced is sold lo lion turbine, it waste heat recovery boiler, Itlltl Ihrce cir-
Pugel Power at a 20-year fixed price of 49 mills/kWh, culating water pumps, Recovered heal is used lo dry
The $13 million facility came on-line in July of 1988 malt in three kilns operated by Great Western Malting
and is expected to produce 13,1 million kWh of electri- (GWM). Total cost of tile project was appr_xtmaiely
cal energy lmnually, The refuse tipping fee is $35/ton, $8,9 million, with lm additional $3.7 million requi1'ed

for backup/peaking boilers, Circulating water lmmPs
This case study emphasizes lhe risk minimizalion tech- and piping, and kiln water-lo-air heat exchangers.
niques employed by Skagit County in its relationships
with Wright Schuchart Harbor, the destgn, build, and Ali electrical output from lhe facility is purchased by
operate contractor, The County's consultant developed Clark County PUD. Under an agreement negolialed
a risk matrix trod assigned probabilities and expected when the WPPSS nuclear projects were used to deter-
costs to possible outcomes, The County then decided mine avoided costs, the utility rehuburses PACCO for
whether to assume the risk, obtain insurance, or com- ali costs associated with installing, mainlaining, and

pensate its contractor for tmdertaking the risk, operating the cogeneration facility, and in addition
provides it guaranteed tale of return o1'9 percenl on tile

The County protected its interesls through an array of initial investment, Waste heat is supplied at no cost to
on-line dates, performance guarantees, acceptance test- GWM hl quantities adequate lo supply about 85 pcr-
ing protocols, monitoring requirements, and liquidated cent of the h_st facilily's lhermal load. This arrange-
damages clauses. The facility must meet guaranteed ment allows GWM to reduce its operating costs while

stlmdards for minimum waste throughput, plant assuming absolulely no risk.
availability, incinerator rating, steam raising, waste
reduction, turbine/generator performance, energy con- As the combustion turbine uses in excess of 18 million
sumption, and emissions, therms per year of natural gas, obtaining a reliable _md

low-cost source of fuel is essential. Gas for the cor_-
Some unexpected difficulties still occurred. Fly ash bustion turbine is purchased by GWM under an illl,_,r-

samples failed the EPA loxiciiy tests because of spikes ruptible schedule for 16 cents/therm al the Norlhwest
in lead concentration. For a time, plant operators were Pipeline gate station. Northwest Natural Gas (NWNG)
required to cast their fly ash into concrete blocks, incur- then assesses a 7 cent/thorin transport charge in lhe
ring an unanticipated operating cos! of $365,000. As summer, increasing to 9 cents/therm in tile winter,
the expected axmual revenues from electricity sales are Ironically, when the project was built, PACCO paid
only $645,400, effects on project economics were $450,000 to install a 3.5-mile-long, 6-inch-dilunetcr,

dramatic, T'his requirement was waived when the high-pressure gas transmission line, Such direct access
County established a tlashlight and automotive battery to 350-psi gas off'sets lhe need Io install and maintain a
rebate and recycling program. 1,5()0-hp gas c_Wlll_rcssor. PAC(?O ihcll dccdcd lhc

lhle over to tile gas utility. PACCO is now negolialing

wilh the gas utility to decrease ils Iransporlalion char-
ges. li is cosl effective for PACCO l¢_inslall a llew
bypass pipeline it'the transport rate is not reduced to
2.5 - 2,7 cenls/lherm.
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PACCO increases file wdue of the electrical energy tailrace to prevent scouring of tile river bank and
produced by scheduling hot seclion and major over- bottom,
hauls during the summer, Monthly outages of ap-
proximately 4 hours for compressor blade washing are , Revegetation of disturbed streamstde areas and
also scheduled during nonpeak periods, Operators are use of erosion control methods such as drainage
experimenting with different wash cycles in an attempt controls, settling ponds, and sediment disposal,
to optimize the tradeoff between improved efficiency

lind increased outage time, A new procedure allows • Scheduling major construction evenls to avoid tru-
the operators to do every other wash while the trait ts pacts on incubating or spawning trout,
operating,

• Bm'ying lhc 3,800-foot-long, 34,5-kV transmis-
• sion line to maintain aesthetics and protect rap-

5-MW Weeks Falls Run-of-River tors; redesign of the powerhous_ to render it

Hydroelectric Facility visually attractive; burial of the intake structure;
and relocation ot' the powerhouse to physically

North Bend Washington separate it from the falls,

The 5-MW run-of-river Weeks Falls hydropower • Providing recreational amenities including a
project came on-line in May of 1987. The $7,7 million hiking trail, fishermml access routes handicapped
project, built by private developers on the South Fork parking, and a t'alls overlook.
of the Snoquahnte River near North Bend, Washington,

is expected to produce 18 million kWh of electrical An interesting security requirements clause in lhe
energy annually. Electricity from the remotely power purchase contract stipulates that South Fork II
operated and unattended project is purchased by Puget (the project developer) provide an amount of energy in
Power at a levelized price of 75 mills/kWh over a 35- the second half of the project's operating period which

year period, is at least equal to that provided in the first half, H'an
inadequate amount of electricity is provided, the ulilily

A number of features were incorporated into the may, at its option, extend the operating period. This
project design to minimize both environmental and aes- clause is designed to ensure that Puget's ratepayers will
thetic impacts, including the following: enjoy the full benefits of securing a long-term supply

of energy at a fixed price.
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 D.R. Johnson Lumber Company
flow of 38 cfs over an 850-foot bypass reach. (CO-CEN II) 7.5-MW Wood-Fired

• Installing 14 traveling-belt fish screens with dif- Cogeneration Plant
ferential water level monitors. Costing $1 mil- Riddle, Oregon
lion, the screens have a 0,5 feet/second approach
velocity limitation to prevent resident fish from
entering the power plant penstock. 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

• Incorporation of a permanently open outlet pipe from the $8.4 million project is sold to Pacific Power &
in the diversion weir to facilitate bedload passage, Light under a 20-year contract (signed in September '

• Establishing ramping rate limitations and design- 1983). Approximately 63 million kWh/year should be
produced at design conditions, The developer receives

ing the intake structure with sufficient submer-
gence Io prevent vortices, air entrainment, and a capacity payment of $7.57/kW/month and an escalat-

ing energy payment, equal to 7.0 cents/kWh in 1990.
consequent nitrogen supersaturation. Extraction steam is used in kiln dryers at the lumber

mill.
• Racking the tailrace outlet to prevent resident

adult fish from entering the powerhouse and
providing a maximum water velocity leaving the
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AJmual hog fuel needs are 76,000 bone dry tons. Fuel powerhouse til a rated head of 40 feel. Tile power-
supplies are valued at $15/bone dry ton delivered 'o the house contains a 4.3'MW turbine/generator set with ap-
power phmt. The Johnson mill in Riddle contributes proprmte control equipment and switchgear.
about 20,000 tons/year while an additional 18,000 Ions

of chips and shavings are produced by the company. A The expected annual electrical production of 23 million

mill expansion scheduled for 1990 should result in kWh is sold to Pacific Power. The 36-year conirac !,
waste streams adequate to supply the entire needs of negotiated in 1982, calls for a fixed capacity payment
the cogeneration plant, ot"$8.21 per kilowai! per month _mda partially level-

ized energy payment. The 1990 energy payment is

Jolmson Lumber Company obtained one federal, four 7.24 cents/kWh.
slate, and six Rx:al permits for its project. Oregon
Public Utility Commission approval of the power pur- DVWD financed the Opal Springs powerplant using
chase agreement was also obtained. The comp_my addi- the Oregon Small Scale Energy Loan Program (SELP).
tioaally received an Oregon Business Energy Tax SELP allows the developer to t'inance the project using
Credit for 35 percent of the cosl of q',.alifying energy no equity and 100 percent debt. Debt financing was
equipment. This tax credit is spread out over 5 years, thus a 30-year loat3 al 10.25 percenl, reflecling lhc tax-

exempt market ra!e in 1983. Annual operalhlg and
Because of its high bark cortient, hog fuel is not a good mainlenance charges, less pumping expenses, are ex-
fiber feedstock and tr_'ditionally has been landfilled or pected to be $180,000.
burned in "leepee" burners with no lx_llution controls.
Coger, eration provides efficient solid waste disposal The DVWD obtained six federal, three state, and two
and controls combustion emissions, The CO-GEN II Rx:al permits for the project, lt was estimated thai

project design includes exhaust gas recirculation and a negotiating the power sales contract cost abom
multiclone for particulate control. Because the plant $71,000. In addition to the permits, DVWD signed an
emits less than 250 tons/year of particulates, carbon agreement with the Oregon Deparmmnt of Fish and
monoxide, nitrogen oxides, volatile organic com- Wildlife to maintain a minimum instream flow of 50
pounds, or sulfur dioxide, ii is exempt from conducting cubic feet per second in the bypass reach, determine
an air quality analysis of pollutants, and is exempt from fish mortality caused by plant operations, compensate
New Source Performance Standards and Hazardous for fish losses, and provide habitat enhancement as
Air Conta.mination Procedures review, mitigation for fish mortality not replaced.

Fuel, operating, and maintenance costs are expected to
amount to $2 million annually. Plant labor costs are 7.5-MW Felt Water Power Project
based on 16 new, full-lime positions, including 10 Tetonia, Idaho
operations staff, 5 maintenance personnel, and one su-

pervisor. The Felt project is located near Tetonia, Idaho, at the
site of an existing dmn and powerhouse. The develop-

4.3-MW Opal Springs ment consists of the refurbishment of an existing
generating station to upgrade its capacity from 1,220 to

Hydropower Plant 2,000 kW, and construction o1'a new 5.5-MW

Madras, Oregon powerplant. The annual average electrical generation
• of 31.6 million kWh is sold to the U_ah Power and

In January, 1985, the Deschutes Valley Water District Light (UP&L) Company under a 35-year agreement.
(DVWD) began commercial operation of a 4.3-MW
t:ydl oelectric project located near Madras, Oregon. The rates paid for the purchase of eneigy are composed
Before construction of the project, the DVWD diverted of a fixed component (4.049 cents/kWh) and a variable

rate of approximately 1.4 cents/kWh, which is updated
water from the Crooked River to drive hydraulic

pumps. The $14.3 million power project consists of ammally to reflect the currenl average price of coal put-
raising an existing diversior_ dam from 6 to 10 feet in chased by UP&L. The total inslalled cost of the Fell
height; installing tw() 12.5-foot-diameter, 1,200-foof project was $12 million while the expected anmml run-
long conduits; and providing a 175-foot-long penstock ning cost, including debt scrvicc, operation and main-
capable of delivering 1,500 cubic foot per second to the lenance expenses, site lease, and taxes, is $1.46 million.
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The original FER(' prelinli,tary pern_it for the pmjecl 8.2-MW l ow Line Hydroelectric
1) , .was filed by Fall River Rural Eleclric C( operative

Fall River subsequently hired a consultanl and sub- Project
milled a license application, At'ter the license was Hailsen, Idaho
obtained, the cooperative sought a developer to con-

:iiruct, operate, l'inance, and mainlain the proposed The l,ow Line project makes use. o1"it Ilalural drop td'
hydropower project. Bonneville Pacific was ultimately 95 feet as waler is diverted from the Twin Falls main

selected and the I ER(.. license wits amended to recog- canal into the Low Li1_e. The $13.28 million turn-key
nize Hydro Valley Development, a wholly owned sub- project, which cante on- line in March 1985, ctmsisls of
sidiary of Bonneville Pacific, and the cooperative as
co-licensees, Fall Rivet' leased ali lands, water rights, a diversion structure, a 2,200-foot-long, 12-fool-

diameter pipeline, and a powerhouse containing l wo

alld other project interests to Bonneville Pacit'ic t'or a vertical Frmlcis turbines rated lit4.1 MW each. Using

duration of 35 years, hl return, Bonneville Pacific irrigation water, the project is expecled to produce 46.8

agreed topay Fall River the following sums: million kWh/year during its 7-month operating season.

..... • $300,000 for l,'uld and water rights A 4.5-mile-long. 69-kV transmission line connects the
facility substation with the utility grid.

• $200,00() upon award of a joint license
The site is leased by Twin Falls Canal Company lo the
Bormeville Pacific Corporation for 35 years. Bon-

• $250,000 upon execution ol'a power sales contract
neville Pacific constructed, operates, and maintains the

project and compensates the Canal Company with an
• $88,00(I upon commencement of"power produc-

initial payment of $355,000 plus l0 percent ot" the
tions project's gross annual income l'or the first 10 years of

the agreement, increasing to 40 percent for the second

The greater of $110,000 or 3.12 mills/kWh of net 1(I years and 80 percent thereat'let.
generation t'or the first I0 years plus $15,337 for exist-
ing facility rental. The annual payment increases in

The plant can be operated mantmlly al the site or auto-
stepped increments through the 35 years of operation, maritally with a programmable controller. Annual

operaling costs are estimaled at $2.6 million. Under a

Bonneville Pacific was entitled to receive ali federal 35-year firm energy contract, Idaho Power pays ii level-
and slate tax benefits and was obligated to cover tax ized or fixed price of7.33 cents/kWh in December-

liability and annual permit fees in addition to assuming t:;ebruary and June-August, dec lining to 4.85)
responsibility fo r project operation and maintenance. cents/kWh in March-May and Sel)tember-Novenlber.
Bonneville Pacific was entitled to assign ils interests in

A variable l)ayment, subject to change by lhc Idaho
the projecl and subsequently sold its subsidiary (Hydro l'ublic Utilities Commission, of ().54 to (.I.8cents/kWh

Valley Development) to C DM Hydroelectric, i! limited is also awarded. In the event o1"a cessation o1"energy

parmership, for $12.2 million, deliveries prior tt_the end of lile agreed-upcm period,

Bonneville Pacific musl pay a lump sum repayment
Environmental impact mitigation measures designed lo equal to ai time-variant $/MWh charge multiplied by
protect and enhance the resident fisheries resource in-

the difl'erence in megawall-hours between the con-

cluded seasonally varying minimum instream llow re- tracted aniitlal net energy amOUlll and lhc quantity of
quirements to maintain habitat and allow upstream

energy act ually produced.
migration during the spawning season; construction of

a fish ladder; _md $60,0()0 t'or raceway construction As the l.,ow Line projectmakes use of at manmade

plus an annual payment of $18,4()() per year for rearing water conveyance system, ii was eligible to receive a

of troul lo contpensate for lost wild trout production. Collduil ex elli plt(til ,('I'(_111FER(.,'s hyd roc,lec Iric project
licensing requirements. Environnlenlal impacls tronl

The Felt project was constructed under a l'ixed price or
project ct_Ilslrtlctit_il aJtd _peralion are nlinimal. As the

turn-key contract with risks minimized through incof canal is dry so,he tnonth;,; of the year, il does n_t sup-

poration of acceptance testing procedures and perfor- p()rt a t'istJe,'ies i)()pulali(m. Recreation alld wihllife

, mance guarantees, uses are niJniiltal, wilh the ¢)_ly tJlilig;tli_li retltlirellitml

being thai the electrical trans,nissioit system be planned
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mtd constructed to prevent possible electrocution of rap- Wood power was originally equipl_ed with two multi-
tors. Most of the hind disturbed was agricultural, cyclones. They proved to be inadequate and the

project was cited for opacity violations by lhc Idaho
Measures taken to preserve the aesthetic values at the Air Qur_iity Bureau. Corrective actions included
site and promote safety include constrttction of an at- redesigning tile combustion air ctmtrol syslem to limit
traclive brick powerhouse, paving the road and power- particulate carryover, installing additional overfirc air
house parking area, planting grass, burying the injectors, installing an improved combustion chamber

penstock, and providing fencing around the electrical refractory, and constructing a covered fuel storage area
substation. The facility's surge tower wits also painted to reduce fuel moisture content, Ultimately, a wel
with mlobtrusive colors and is designed to somewhat scrubber system wits installed.
resemble a large grain silo.

Ash is disposed of in a settling pond located on the
Coeur d'Alene lndi',.n Reservatiotl. 'l'he EPA is now

Wood F  wer Inc. exainining regulations pertaining to the disposal oi'
6,2-MW Wood Waste-Fired municipal solid waste incinerator ash. "Ft)lhc extent

thai {hese guidelines may apply to wood ash residues,
Cogeneration Plant the cost of disposal may increase.

Plummer, Idaho
A major t)roblem associated with operating a Cogeile|'a-

In 1984, Wood Power Inc. built a 6.2-MW wood waste- lion l_lanlbuilt with used equipnletlt is repair or replace-

fired cogeneration plant on property adjacenl to the menl of broken parts. To reduce down times, Wood
Pacific Crown Timber Products Sawmill. The $5.16 Power has obtained a spare turbine generator set.

million project was constructed almost entirely with While operators of the cogeneration pl,'ml have en-
used equipment by Yanke Energy of Boise, Idaho. c()ttnlered some problems, the econolnic, lind employ..

ment benefits to the community have justified the risks.

The turn-key project consists of a fuel storage building, The cogeneration plant has made the sawmill a slabler
and sounder business. While other mills in the vicinityfuel handling equipment, a hog fuel boiler, and a sleam

turbine coupled to an electrical generator. Wood have shut down, Pacific Crown continues to grow.
Power trades process steam to the Pacific Crown sliw-

mill in return for waste wood fuel. Pacific Crown uses 10-MW Broadwater
the sleam and waste heat in its kiln to dry lumber

products. Hydroelectric Project
Toston, Montana

Wood Power consumes approximately 80,000 tons of
hog fuel each year, is on-line an average of 92 percent
o1"the time, mid delivers about 42 million l:Wh/year of The Broadwater Hydroelectric Project, dedicated in
electrical energy to a Washington Water Power September 1989, is a 10-MW run-of-river
(WWP) substation. Wo_mtPower annually purchases hydroelectric plant added to an exisling irrigalion dam

on the Missouri River. The $25.3 million project was
,'maverage of 5.79 million kWh of electricity al an

built by the Monlana Department of Natural Resourcesaverage price of 3.65 cents/kWh from the city of Plum-
and Conservation (DNRC) and is expected to producemet lo operate Ihe cogeneration planl, while WWP
62 million kWh annually. The project was financedpays Wood Power lhc equivalent of 5.36 cents/kWh for

energy and capacity produced. II is thus in Wood primarily with variable-rate tax-exempt revenue bonds
backed by Montana's coal severance lax receipts.Powers' interest to purchase electricity rather than use

the cleclricily il generales to run lhc plant. The Broadwater prc)ject's develop|uenl [)r(_cesswas

Under ils power sales agreement, Wood Power c()mplicated, stretching allnoSl !3 years fr')m c()ncep-
lion to completion, DNRC entered hydrocl(,ctricreceives a capacity payment of $307/kW-year plus a

seaso:mlly vltrying energy rate thal varies between 0.7 develol)me||t to generale funtls lt) repair or rehabilitate
other DNRC-nianaged dams that did not meet cttr:'enl

and 1.4 cents/kWh. Energy deliveries in excess of
39.42 million kWh receive only the energy portion of design and safety standards.
the payment. Twenty days of downlime are scheduled
each year for maintenance and repair.

Z



PURPA Resource Development in tile Pacific NW S-7

hl 1977, DNRC retained an engineering firm to per. allocated $394,000 to improve trout spawning habital
forth feasibility studies al Broadwater Dam, below the dam. This iluprovenmnt ill tile downstream
Deadman's Basin, and Painted Rocks Reservoir. Ali fishery was inlended to mitigale any losses ca{tsed by
three sites were found to be suitable tbr cost-effective the hydroelectric project. A 10-acre emergent vegeta-
generating projects. DNRC and the Vigihmte Electric lion pond and three acres ot"waterfowl nesting islands
Cooperative submitted competing prelimhlary penuit were provided as mitigation to offset lhe acreage
applications to the FERC t'or Broadwater, with DNRC flooded when the project raised the highest pool eleva-
ultimately receiving the permit because of the lion by 1,6 teel and maintained a slable reservoir level
preference it received as a municipality. The coopera- year round. The FERC license also required recreation-
live had a bill introduced in the 1979 slate legislature to al improvelnents, excavation and nmpping of a hisloric
prohibit DNRC from building or operating generation site, and Some other archaeological and historic preser-
projects on slate-owned dams. The bill passed, but was vation work.
vetoed by the governor, and efft>rts to override were
narrowly detbated. Tile site reqt, ired minilnal alteration to prolecl adjacent

structures, DNRC built an earthen dike to protect Mon-
Subsequent legislation hl 1981 authorized DNRC to rana Rail Link tracks li'ore polential ice damage caused
construct and operate small hydroelectric facilities only by the higher winter reservoir levels. DNRC also con-
,after offering the mitefor lease. DNRC ultirnately took tributed funds used to raise the floor of a Bureau of
nearly 2 years to prepare a leasing request for Reclamation pumping station, located about one mile
proposals, released in 19/:"4.Only one proposal, an upslremn of the dam, out of d_mger of flooding.
offer to negotiate a lease, was received. Since this oftbr

was not responsive to the request, it was rejected. Many lessons were learned from this projecl, Fast-track
DNRC then prep,'u'ed to build the project itself, but projects, multiple prime contractors, trod inexperienced
delayed in the face of economic factors such as declin- project management should be avoided, Public agen-
ing avoided costs, higher interest rates, and increases in cies respond to their constituencies and to public over-
the proiecled equipment and construction cosls, which sight, even when ii hurts their project's economic
threal,.,,ed the project's feasibility, feasibility. And lastly, outside parties, private and

public, will use government regulations to extract en-
DNRC began construction at Broadwater late in 1987, viromnental and financial concessions from the

but was beset by nmnerous problems, due in part to the developer.
tight schedule, change orders, and DNRC's limited

project management experience. Private developers
continued to seek control of the project, even after con- 41.5-MW Colstrip
struction began, but failed to make offers that clearly Waste-Coal-Fired
provided DNRC an adequate return for _.hevalue of the
project. Generation Facility

Colstrip, Montana
Earlier in 1987, DNRC had negotiated a 35-year power

purchase agreeme:tt with Montana Power Company, With commercial operation scheduled for June, 1990,

with levelized capacity payments ($15.11 per kilowatt Colslrip Energy Limited Partnership is nearing COlnple-
in the winter and $8.34 p_r kilowatt in the summer.) and lion of a 35-MW net waste-coal-to-energy plant located
an escalating energy payme,_t. DNRC estimates ,an near Colslrip, Montana. The facility is expecled Io
average first-year value to be 37.4 mills/kWh, DNRC have an 85 percent capacity factor and produce 261 rail-
had declined to sign a contract when higher rates were lion kWh annually. The projec! will bc fueled wilh ap-
available earlier, believing thai Ihose rates overslaled

proxinmtely 223,00C)Ions per year of cuhn, a
avoided cosl,_ _:nd therefore effectively required higll-sulfur waste coal, l'r¢.mthe Western Energy
ratepayers to subsidize QF developers, Company's Rosebud miw,. Combusliorl will {wcur in a

circulating fluidized bed I,oiler to produce superheated
A rnajor environmental issue was tile potenlial ell'ect of steam for a condensing lulbine, which in turn will drive
the project on fisheries. Incorporating fish passage al a synchrorlous gelml'alor. Waste liluesttme will be
lhc dam was rejected as it would provide access for un.. added to the fluidized bed to control stdt'ur dioxide

wanled predalory fish (such as norlllerrl pike and wall- eruissions. Tile plant wits designed io be a cogelml'alioll
eye) to the upper Missouri basin. Instead, [)NRC facility, producing liquid l'uels t'rom coal in addition to
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power. Tile liquefaction portion of ltle project has beell While tile public was more vocal abc,ut tile air quality

, placed Oll indet'inile hold. issue, lhc developers were mc_re c_mcerned ab¢_ttt the
Monlana Groundwater Pollution Control permit', They

Ct_lslrip Energy Limited l_'artnership co_lsists of didn't serflmsly l'_ursue this permit until 1988, as lhey

Rosebud Energy Corl_t_ration, Harrier Power Cot'pc_ra- were making fiTml arl'angemeltls fbi' I'imlncillg, l_,elltlel's

liol_ (a subsidiary of Par'ii'it Gas and Eleclric were reluclat|l lo comnlil lo a projecl thal nlighl be

Enterprises), and Spruce Limited l'arlnership (an al- caught up in regulatory delay. 'l'lle slalc itfformally I{_ltl

t'iliale of Bechlel (?onslrut:lioll Conlpally). Day-to-day lhc devel{_pers ihal IIo problems til issuillg lhc pe_'11111

tq)eration and maintenance services wil.I be pre,vialed were alllicipaletl. ()nec fl_edevel_pers aclually al)l_lietl,

trader a contracl with U(? Operating Servicc._;, a partller., tile twrI_lit was quickly granletl til ,lalluary Iq89.

tilet'frit.' ('(,llll_itll_' ;lll',J I[11' ! latl,_;_>tl{ '_>tl_>l,tli_l. t >vt'_',_ll,r:l;lt_' t.'llVil'_,llllll(.'ll[_l.I t_'n'i_.'\n',.va_;_'xtwtlili_,t_._;.

The $97.1 luilli_ pr_,ject is final_ced pri_larily by la,,_, it_lpacls Ihrtmgll site selet:lit_l a_ltl I_r¢_.jccltlesig_

exempl Resource Recovery Re vc_ltic B_l_ds issued by _tlil'it:ati_s. 'l'lw C,olstrip ca:;c study tlc_lt_ilslralcs

lhc M_lllalla 13_Itl'tl_l" [llVeSlllleillS. A lew, lizt, tl p_v¢cl IIlal I_t_ll-Illilil), I_l'{_ttt_t'el's,t>llt:t_'illey ._;{'lllt'i)ll a I_r;_t'li--

purchase contract was _egotialed with Mol_lalla l-q_wt.'l' cal desig_ alld oblail_ t:redible backiIlt,,, caa readily

irl (k/l_._ber _f It)Sd. Mt_llana l:'t_wer t_l'fered I{_buy _ul btlild lacililies I_ Stll_ply et_el'gy I_ lilt' tllilily syslt, l_.
lhc project ctmlracl in 1988. This ot't'er was refused

- aud the co_lrat:l was renegolialetl. (.?_lslr.il_ i:/,_wrgy

agreed to take lower rales during lhc firsl 15 years of

projecl operalion, wilh a first-year tale of approximale-

ly 4(_ mills/kWh. After that, annual eswalati<m fates

would _'et'lecl it_t'lalio_. Colstrip Er_ergy paid $205,0()(!

lo provide aultmmlic trip relay prolet:titm, lele_elry,

and metering equipment necessary to interconnect with
a nearby 115-kV Monlana Power Iransmission line.

Air ttualily was lhc cnvironmenlai issue thai ar_)t_sed

the most public controversy. Local residents and l)ublic

interest groups, worried about air pollution, ash dis-

posal, and trucking the waste coal to the powerplanl,
demanded that the stale conduct an EIS. Local busi-

nesses and workers supported the project, citing job

and economic benet'ils. The Department of Health and

Environmental Sciences issued a permit in September

1985. The permit wits appealed, but the Slate Bolu'd of
Health ruled thal an EIS would not be neces,,_ary 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 sull'ur in fuel
NOn 1,435
Parliculales 27

Carbon monoxide 232
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Chapter 1

2.5-MW Skagit County Resource Recovery Facility
Skagit County, Washington

Project Description (revenues from steam sales could resul! in a $4/ton
reduction irl tipping fees when compared to an incinera-
tion only baseline), contract negotiations proved

The 178-ton-per-day (tpd) Skagit County Resource difficult.
Recovery Facility began operation in July 1988. Lo-

cated on March Point north of State Route 20 in Skagit While the Smith and Ardussi plant steam requirements
County, Washington, the mtmicipal solid waste-to-ener-
gy facilily comprises a tipping floor and refuse storage m particular, provided a good match with the Resource

Recovery Facility's thermal output, in order to obtain
pit, cr_me and fuel feed systems, two 89-tpd Tectmitalta financing the County required long-leml assurances
rotary kiln incinerators, two Zurn wasle heat recovery
boilers (which produce 39,200 pounds pet' hour of 450- that the plant would remain in bushmss and exhibil aconstant steam demand. Smith and ArdtJssi could not

pslg saturated steam), a 2.5-MW turbine/generator set offer thai degree of assurance over ltle life of the
_mdassociated swttchgcar, two filter bag house and proposed waste-to-energy facility. After a "long and
ackt gas scrubber emis,,don control units, and a fly ash
conditioning system. Total construction cost for the agonizing process," the County decided that steam

sales were not feasible. Direct elcclrical produclion
project was $13 million. The County sells electricity with power sales Io the serving utility offered the safest
produced by the facility to Puget Sound Power and financing path ,'md provided the security necessary for
Light Company (PSP&L) under a 20-ye_tr agreement the County to proceed with the project.for Firm Power Purchase.

Alternatives Considered Project Milestones

The County identified the following eighl milestones
The Skagit County Solid Waste Management Plan, associated with its development of a waste-to-energy
1981 Update, and the more recent 1985 Update called
for incineration as the preferred disposal alternative for facility'

county..wide domestic and commercial waste. (The 1. Approwd of the Cotmly's Solid Waste Management
phm also recommended establishment of a recycling Plan by the Washington State Delmrlment oi"Ecol-
program,) The County examined incineration only, in-
cineration with steam sales, cogeneration with steam ogy (WDOE),
sales to a host facility, and electricity production dis-
posal alternatives 2. Selection of a qualified consultam' (R.W, Beck and

' Associates)

The County sent a questionnaire to ali industrial 3. Procuremenl of financing. With Referendum 39 I'tmd-
facilities adjacent to potential project sites and ap- ing, WDOE offered 5()percent matching funding
proached representatives of the Shell and Texaco for feasibility studies, licensing, and construclion
petroleum refineries. The refineries were not suitable
as host facilities because the proposed waste-to-energy ot"waste-to-energy projects. 'l'hc Cotmly submitted

a WDOE l'tmdillg application (lhc projecl was von-
facility would be capable of providing only a small por- sitler,ed financially inll)ossible wtlhotil WI)()E
ttot_of their steam requirements. The County also ex-

granl approval), Skagit C!otmly has eslimaled thai
amined the possiblllly of steam sales to the PSP&L, the 50 percent matching grant allows the tlppillg
with PSP&L supplying and owning ali electrical fee, which is required to offset tlisposal {_peralicm
generating equipment; _mdit explored opporttmities for and maintenance expenses and debt service, to be
supplying steam to the Smith and Ardussl Sulfur Prill- reduced from $49.50 Io $35 per ton.
ing planl. Although steam sales were seriously pursued
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4, Nego{intitm oi'an energy sales contract, The County At lhc Skngil C(utllty f'nctl]ty, Uplm_Xi,_lnt(.'ly2,_,4
signed a 2()-year agreenmnt for firm power per- pounds o1'45()-psig, 4651: slvnnl is In'(utut'e(I per lu_tJn(I
ctmse with PSP&L lit tl levelized price of 49 ot' l'el'use burned, lq'onJ 5() it) 51 MWI_ per dlly o1'

' tnllls/kWh, electrical etmrgy is pri,duc¢_tl wl_etttile I,hult is I'iritlg lit
ii rate of 162 tpd. However, the el'fictency of t,onvertittg

5, Obtaining ellVironlllental lind operating pernfiis, unpreptu'ed solid wltste to elet, trlcnl cllel'gy i_ depeJtd-
ehi upoll the l'a¢tliiy's firing/'ale, Both siemn ltll'bisms

6, Issuance Oi' li requesl for proposals (RFP) and contrllc- ;.!IRlgenerat¢_rs hlive chnnicterisitcs curves or efficiency
tot' selection, Skagit County elected to select li curves such thai the elet'.lrical t)Uiptlt l't'OtllCOtltl'_tlSiiOII

single contractor (Wright Schucharl Harbor Co, of tin incrementltl unit of refltSe depends upon the pcr-
IWSHI) Io design, butht, and operate lhc waste-lo- cenlage of t'tlll..l'_.lledloltd,
energy project,

Even wtlh lhc Interlocttl Agreeme_tts, wnsle streilnl los-
7, Project testing, comrntssi/,ning, and acceptance, ses can olzcur, The cities are examining lhc estab-

lishment of conq)osllng progranis fol' grass clipplllgs
8, Negolia_ion of outslanding claims, and yard wastes, While there is no nlarkel for Ihese

products, cost recovery is possible through avoidance
' tit' the County's disposal fee, Attdltt()lml losses cuuld

Fuel Supply Availability and occu,, tt_ough the dumping oi'construction and demoli-

Security rien products (including roofing and wood wltsles)tit
designated landfills, While the County technically has

Under Washington State law, counties are charged with the power to forbid these activities, it uses this power
the disposal of solid waste, Cities, however, are not sparingly Io foster lmrmontous relationships,
obligated lo make use of the counlies' services, Skagil

County has assured its waste stream by signing Interlo- Financing, Installation, and
cal Agreements with the county's cittes (kmacortes,

Bm'lington, Sedro Woolley, Mount Vernon), The waste Operating Costs
stream has broad seasonal variations wifl_more vegeta-

tion and a higher volume in the summer months. A Skagit County financed the wasle-lo..energy pr()ject
municipnl waste mmlysts by weight is given In Table through limited General ()bligntt()n b(mds. 'l'he bonds
I- 1, are backed by tile assets of litc facility plus tile credit of

TSlato "I-1 the County, Revenue bolt(Is were not used beclttlSe ()f

Municipal Sollcl Waste Analysis by Weight the relatively small size of lilt:project nrel I)et:Ittlsethey
would require a w)te, with tire potential existing fc_rthis

Altmlinunl and non-ferrous metals 1% "lasl-track" projecl Io be seriously delayed cn Icl'-.
Textiles 2% minuted, Ultimately, tile Ct)unty decided tJlltlthe
Plastics 4% General Obligation botltling mecluulistll could be used
Rubber/leather 3% with no adverse effects,
Glass 10%

Ferrous metals 9% lt is extremely dilTicull to is_)htle ttw ptwltoll t_l lhc
Paper 35% project's capital, Itdministrlttioxl,and Ol)enttitlg Itlltl
Food wastes 15% n|atntenmtce costs thal cltlt be ascribed solely li) energy
Yard wastes 16% production, Wastt-lo-energy plfmls (1(_n(){elintiltltle

Miscellaneotts 5.__%_ tile requirement for itcounty to COlltinue to ()l)Ct'ttlcItr
Total 100% least imo htndfill, Multicipal waste nlust bc tltverled

from tile incineratii)n/resi)urce reel)very facility tiering
1-'hewaste stream hits li healing value of approximately planned or tmphmned ouinges, trill[ fly nsh lililSl I)t,dis-
4,5()0 Btu/lh, The wnste-lo-energy facility iu currently posed ifr, its well its iq)plilutces iuttl denuflilh_tl debris,
receiving 132 Ipd bttsed (m li 7-day week, Au the waste In the (?OU_lty's198(3SUl)l)lentenlltl l)rnl't t!iS for tills
iuburned, it is reduced to an ash residue, Under typical facility, base case (incineration _)_ly) versus t(_tltlct_sls
operations, a 65 Io 75 percenl weigl_l reducli(m and ii (with heat recuvery bolh:r plus eleclricnl getmrltll_lg
90 percent volume reduction are expected, capability) are given for ten project Itllex'llalives, (/osls
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t)f (Ilo' c,l,,'v(l'it'ily ,P,(.'lwriltitl_!,I'_t ti(,ll t_l'II1_'I*,lilltl tllJll.',t' dc'livc't ill_.tC'll_'l!'.yt_ll 11t't_mLlilIJl_tl,'.;Iraqi,'+I W(_tJltlI_C'I_tlr.
Iroili $,_,,4It__,i_,,.1li(til((,ii, ullil:,',l,tl til ii(('(lili;lilt't, willl Iii(., It_wt'i rlil_',_Sl_('t'il'i_,(IILv

,_ullc'dtiR' ql _fl I',_1'_ i,',_ I",h,vlfiv 'l'm'ill' oll Iilt, willl lilt'

l_ivisi_Hillre_+_t_,,(.'llIll"l'libl,'I-'2,flil_lult114c,N_uru_' (W[I'I'('),

l<tt'_+'uveryl_lu.'llily t)[)(.'l'ltlit _ Iilt<]rlittitllelllltic:o c'(),_l,_:Itr('

$I. ld ntilllott, while ,.lehr +_('rvic'eutr tllo l'm.'Itity'_ 'l'hc, l+(+wcrl;urcllttmc, c't+Ittrttut lilts _c'vt:l'tt[ tliltt,'++tlttl

llnlllt, d (Jonerttl ()l+li+tili_m hotld,_ lm$72:_,(11)11, c'liitl+tPs,A lel'llliIlltli()ll tl111OtIlllX','t+tiltlbf' l'ml(l Io
R+veittw_ l'ru,m the ++ticof electric'fly tire l)n+.jeclud ttr ['SI:'&L til lh<.'Ire'til thtr( tit<.+'County itt)ttttthms tilt:

$¢",4fi,11(1(1per yPl|l', l>t'o.iet:tw' l'itll_ lt)i+_rwIll_lly reltll'll fill: [>rojec'l Irl Utilll-

Table i-2 nlet'uktl operttthiB _t+tttm l'ollt++wilt_ it breitkdowtt, 'l'he

Construction and Operating Costs Iortllltmti(m ltttlt_tIHI ts +etl<.'t'ttllympecll'ied ii,'+£tti+xc,e,,++
pttyni<.'+tlteqtull Icl llw h_veliz,_+,dlmr<,;hlt,,+elH'Ive less

Skagit County Resource Recovery Facility "+m',.... ,i, i ,+'_i_,_ v£u'htblo rr(le pltlr itltc,rerl c'ottlfmted rnottlhly
(.'(m,_tructi(m ct)sl + $13,(100,(1(10 tmtl cotlil_owt<.Ic,d trw(tit(fly ttr lhc, Ic,++e.roI' tl t'tttc, ul' l Ifr+

i')el'UOlil (li' thf rlltlxlrtltlm l'ttlo l+emlille(l flit(tw' ttp-
()pet'(ilion itlRl Ittillltleliill|C<..'(C'Ot+Itl),solid wlu'.;toc'o,'+t_) l+ll<+'£11+letI,_tlry lit'iv.AtltH ini+tr£tll(_il H(),()()()

(',ltmly I't+rtwm(im'lu(titlg 1£m¢11+i11) ,?t,_y,._()()
'l'lic' ttl!,rt,t'l_l(.'lll Ii,irt,,<;I.'_l"_ l_ tile' tllititllt to I_tlrc'hll,_w,",;ii(.'lilliililOlililiC'e _$,()()()
c'it.'ulri_.'tlyI',r',_(Itw('dby IIw I_i'(i,jec'l IH.,ytlll(.tlh+.'2()+y,,,_lr

Rc',_t)tirc'c'Rtwtivc,.t+3,, I"ilc'ilily l,(,ri(i(I (ii' lilt' t'tilllrltt'l 'i'll(' ('(luiltv i++tfl+lisilt(.'tl Ii)l)l'o.-
Ol+c'ritli(+li I, I 4d,f+()() " ' '

vidt, ()lit,),t,;ll"l+ +l<.lVlilit't,tl(+lic'c,Irl i',_;l'<k_I ,, 'l'lit, jltil +r'l'()llll $ I ,o()Y, l(i()
c,lltu+(: llric'c' wtlultl bc, llC,t+,,tltl;,itotlll_,,rt:l_rt.,_c,lltillivc,,<,,of

l)c, lll sc,iviuc, lilt. ('Olllily iilil.I l.',ql'<_!.,, I1' lil.tl'(,t,lilt.Hil c'titiltl _ltll Ilo,
Li(li(li'iii boil(t,,.( $ I $.t,7()(i r(.,;it'ho<.l,fill lil'bilrtil(li' wotilcl ht' I't'liiillt'tl Irl tlolt'rllliliO ii

l{t',_itliirt't , I{c,t'(ivt, r), l"lic,iltly Iilir, .jti,<;l,illi(I i'(,li,clt)iilllll(, i)ilrt,lill,,41• i-liicr,, lllkiilt:, ii(Iii lic'.-
btllltl_ ii< "/.).;t,{ti)() t't)tltit tilt; t'.t)_t lt) lhc! (.JtlLliily oi' tiwiltll_., t)[lci'ittiill,_, tutti

'l'tfllil SHT(_,fil)() iliiiililtthitii_ lh(' l'tit.'ilil$,', (;,_lil_l_llc'tlIi[ll)ili _ t'c'c'_lili(I
'l'(lllil ii(tilt(iii c'o;il,,,i $2,dH_,()()(I ()llic'r r(,vC!lltit,_',l)tll'C'liii_tJ' t)l'ic:t:,,+l'tlr oi(lt)til [rolii _Jlliihil'

Wii,'il(?-I()-Oliei'lT,Yprttlecisiii lh(' F'ilc'tl'lc'Norlhwo_t', ii(irl
14t'VC'lltl(;,_ !'_41'<_+!.,',_c'o,,,Ittil' I_tlwc,.t'. 11lJ_<ilJ<_.i.,tlt)o_ llol oxel'c'i_w iim

,_lllt' ot' olec'Irtc'tt 7 $(+45,'+1/+(i liCtliii+ili()ll Ollli()ll, lhcli lh<' ultlily i+ ()t)li#itled Io pro-

Nt,I Irl(li((til c(l_l 1,1441),1t4(I vi(lc, Irilll_llii,,.i,_iitlll ,_c,rvic,t,,_1()wllc't,l Iii(' (+flip(li ()l' Iii(;
iii't_,ioc'iIrl iillt_llit+'l' iillt, l+C't)lilit!t+'lt,d ulilil),, 'l'he (;'tilliily

'I'ilillill _ I'c'c'(willl si(ilo' Iii'trill) +<t< ll+351ttlll Wtlul(I lir(ivitlt+' "i'c'it_tlllttblt," wh('c'ltil+ t'tlilil'lt.'li_ittl(lll lt+
li,eli'tk21,,

+Nolo". ,.qkllTil (J_+tilily rc!c't'ivt'(I ii $()l+Ol't.'t,lll illill('hililt fill(fill(,( +c'liith_l.'r(.,tltiirc,,_lilt' ('li(li(Iv Iii I'tlrlil,'+li I:>_1-'_I.
WI)()I! _i'itnl for tile pr(tiovl, Wilhtlill li(is i.,,l'tiltl, lhc, tip.. with clt>c'Ulil(,lllitli_)li tttttl itllt)rititttioil I(I verit'y Ihttl lhc,
l+ili7 I'eo wotiltl ht' $49,+q1)11()ilb(,c,lili_O (ii' illt'rt,li+t,(I lh,bl I+rtti_'c'iis ii "tlulilil'yill_t +lilt(li i+ltlwt'r llrtldtic'lit>il
,_l.,rvic'c,, fttc'liily" (()li")till(lc'l' guidc'liile,,+(+',_titllll,_lic,(Iby lhc

li'l.,(luritl I'(Iwc,r Ac'l,

Power Purchase (;]lmtracl I"illitlly, thf l+tli'c'lul,_(' iit_i'(.'t'lllt'lll wt,ultl li(ii _t) iili(+ ell
Net_otiation8 I+t'c'ttilllt, s,_itlltl tit(iii ltlG+r(l\'c,tl I+y lhc' Wt '!(.,'' i'81',_1,

' _'ll,_rc'clutretl it)t;,xc,rcJ,_t;i'c_li_t)liilbl(..'c'l'l't)rl,,iiii gtl(>(I

(;)li .llilitltiry 17, 171,17,,qkltt+,il(.!()t,lnly Itlitl I'_P_.I., Iitilli 1ooblltili _tlt'h Itl_llr(Ivttl, t+llliilittlc, ly, !:'_I'<_I, ii(irl
liC'_(lltiilc'(I li 2()-yt, lir A_,i't,eilit, ill I+_)i' i,'irlii l:'tiwor I.'tii'., Cot(lily ,,,ill(lTii(tj(It, I,+vol)l'C,,_iC'lililli(lil_I() Iii(, Wt lT(' It)
t.'hli_c',lJllttei lt((: ll.+'i'ili_()l' llic.'ii_rol.,ilieiil, P,qP<_+I.. iitldi't,,_s ii(irl i't,,_(llvt, i,_ties t_l' I'llil+lit,,_,_Irl lilt! rlilol_liyc,r,
wilt(Irt i_til'c'hti,,.It.' t'iiort_.y t'r()lii lh(' wii,',ilt!..Itl-.t,liC'ltc,,y

filt:ilil)' _il ti lc'vc'liT,ed l_ric'o ()1'49 iliill_/kWli, I+',iic,rt,,y
dulJvered bot'oro lhc "dtlle of C:Olriillercilil t_l_or;tlioll"
(lhc rh(le u[>()li wlill:h lho i_r_ti_,'.uiis (:tit:ii(hie ()l+
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Permitting and Licensing maxim.mcapacity,24hoursa day _5 days a year,
taking air pollution ¢olltr¢,l eqtJtpn_:nt into ltt'cOUtlt,

Requirements
WDOE applies a PSD screening and an applicability

'l"he Counly was required to obtain ali Approval to tesi, Projects thai release more than 250 Itms per year
Operate from the Northwest All' Pollttlion Control (tpy) of any regulated polltJlant (not including fugitive
AtJthorJly; a Prevellttoll of Sigllll'lca_ll I)elerioratioll emissi_,ns) or sources t'alllllg witJllll _,mro1'28 special
(PSD) determination t?om the WDOE; trod a Solid categories having potential emissions of 1()0 tpy (In-
Waste Disposal Stte Permit, a Variance tk_rOn-Site cludtng t'ugltivc emissions) oi' any regtllated pollutant
Sewage Dtspt_sal, a Review of Nollce of C!onstl _.lcltoll, IIlusl undergo all at'_pltca{lo|!lest, Municipal lh-
and an inspection vf closed hmdfills from lhc Skagit clneralors capable of charging more than 250 lpd are
County Butldtng and Health Departnlents, The lead one of lhc _lamed PSI) source c,tleD}rles, 'l'he Skagtl
agency for preparation of a State Envtronntental Policy waste recovel 3, project hits a capacity ot' ottly 1'/8 tpd
Act (SEPA) EIS was the Skagtl Couldy Deparilllelll of and would orodtlce emissions oi' llpl_roxh_lalely 17 lp)'
Phtnnhlg anti Coalf_ltlntly Developmelll, A Special Use of carbon nlt_lloxltle, 85 tpy t_l'llllrt_gell t_xttles, 0,8 tl_y
Permit also had to bwobtained t'ron_Skagit County, of sulftJr dioxides, and 3() tpy of parltculale matter, As

lhc projecl would nel l_rt_tluceenlisst_lls t_t'crtlerla p_l-
lt in the responslbtltly of lhe Northwest Air t'ollutlon ltttants In sulTtcient quantities to exceed tile 250 Ipy
C(mlrol Aulhc, rily Io delermlne whal conslflttles lhe " screening criteria, a PSD review was m_l required,
"best _:vai.lableconti oi technology" (BACT) for each
Ilew poflll source t_l'emtssio_ls to tile atmosphere, In 1985, WDOE prOnltllgalett tls Mtlltnlttl'll Fum.llonttl
BACT is det'hled in the State Clean Air Act and the Standards for Solid Waste Handling (Chapter 173-304
Washtngltm Admlnlslralive C_}th'(WAC 173-403-030) WAG), While the state has the responsibility for cool'-
as: ",,,techn()h)gy which will resull in an emission dtnattng the development of a Solid Waste Manage-
limtlation (including a visible emission staudtard) based merit Plan, tile local governments musl eslablish
on the maxifnttrtl degree oi' reduction for each air pol- zlltmagezlle_ltc(:_lcepls l'or wa_le ha_Rtlhlg, Ira_Sl)Orla-
lutant stlbjecl Io tills regulation,,," BACT would bw tton, recycling, processing, treatment, resource
delermlnetl: ",,,on a case-by-case basis, taking into ac- recovery, energy recovery, hlcincratton, and la_tll'lll-
cotmt energy, environmental, and economic impacts lng, Management and operational lime lions ntust be
and other cosls,,," consistent with lhc priorities of wasle reducllol_, recy.

cling, energy recovery and incineration, and landfllllng
The BACT review considers initial Installation costs, established In RCW 70,95,010,

maintenance expenses, control equipment energy con-

sumption, and lhc location, size, and nature of the The local health deparlmenls arc _:harged wllh ehi'orc-
proposed far'lilly, The reviewing agency may prestrribe ing tile minimum functional sla_dards, willie WI)()E
_tdesign, equit_ment, work practice; operational stand- reviews and provides technical assistance, Disagree..
at'd, or ct_mbinalion thereof to meel tile BACT require- merits are appealed to the Pollution C!tmlrol Hearings
met|Is, " Board, Thus, a key developmenl mileslo_e is lhc ls-

stmnce of the Solid Waste Disposal Permit by the
i:'revenlion o1"Significant Deterioration (PSD) is a pro- Skagil County Health Department, Although tile Skagit
gram to prevent the deterioration of air quality irlm'eas County Resource Recovery Facility in operating, pcr-
(hal race( the Natk)mtl Ambient Air Quality Sla)_dards n_it ct)mlitit)))s are slill t)_)tlc)'ttJsct)sst(_))a)ltlWDOE

(NAAQS), While a New Source Review is made by tile has ,/el lo issue a notice of apfu'twal,
local air l_ollulion conlrol at_lhoi'ily, lhc PSI) is ad-
ministered by tile WDOE, Several relevanl pieces of legislation were passed

during and al'lcr tile design and COllSlrtlctton of lhc

Under tile PSD process, tile applicant submits a seep- Skagit (.'.outcrywaslc-to..e_ergy facility, Clu_l_ler70,95
it_gdetriment, The docun_enl musl cow,raina descrip- RC!W was enactetl h_ 1969 and al_cntled til 1086 t_
tiot_ of princess and flow diagrams, tleslgn and deal wlltl solid waste tl|atmge_nent, recovery, _tlltlrecy-
operating parameters, anti estimates of potential enlis- cling, The Act establishes a Solid Waste Atlvlsm'y
stt_s l't_t'ali t_olluta_ts, Pt_tential emissltms are deter- ('on_n_lttec t_ prtwttte consultatit_! tt_tile WDOE;
mined by asstH'nt_g thai the eqttil_n_enl is operating at directs cities and ctmnties Iu preimre ctmq_rehenslve

s_litl waste lllanagel_lellt plans; aral lllalldlttes (littl
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boards of heallh adopl regulations governing solid of proposed recycling or reduction programs. Filmily,
wasle halltlltllg Ihal would resull Irl llllplelltlenlaltoll of ESHB 1671 retltttres the presence ol'cerlll'ied _q_erators
comprehensive solid waste manttgement plans, Golds tit resource recovery t'ttcllitles.
of Ihe leglslattorl are lo protect the public health,
prevent air and water pollution, arltl avoid the creation
oJ'llulsalrces, Environmental Impacts and

Mitigation Strategies
Chapter 173-434 WAC (Solid Waste Incinerator

Facllllies), pron|ulgaled irl 1987, establishes strict emls- The Skagit County Resource Recovery Facility will
slons standards, combustion zone time and temperatttre add sm_tll increments lo exlslln_, enltsstoIIs of pt_l-
retluh'emeltls, design requiremenls, monitoring requh'e- ' lutants in the project area. In addillon to carbon
menls, and perforlnance slaI|dards for' solid ',vasle hl. monoxide, nllrogen oxides, still'tit tlloxttle, alltl l_arllcu-
ctneratk_n l'aclltltes, lales, the project has the polenllal Io release small quire-

lilies of trace metals and organic con|pounds a,. veil _ts
Chapter 70,138 RCW (hlch|cralor Ash Residue), also

odors arid fibrogcnic dusls.
eI|acted in 1987, deals wllh lhe managemenl of special

incinerator ash and calls for generators to develop Emission releases are mitigated through:
plans to reduce lhc qtmnltty and loxiclly of special in-
cinerator ash. The Act also directs WDOE to establish

• Proper selection, m_titllenance, and operation of
n|inlntum requtremenls for the intmagemenl and safe

ali' pollution control equlpmenl
dtsposal of special Incinerator ash and to define the ele-
ments of generator ash management plans, hl addition,

• Reguhttton of waste slream conlenls I0 pr'event
ii requires thai special ash be disposed of til facilities

hazardous and dangerous wastes from enteringlhal are in compliance with ali standards. WDOE fol- the incinerator
lowed up with a Drafl Reporl on Ash Management
Standards in Mlu'ch 1988,

. Operation of the incinerator to ensure proper com-
bustion temperature, qutmtlty of excess air, and

Chapter 184 of the Washington Laws of 1988 directs residence or bttmou! thne
WDOE lo determine besl management practices for dif-
ferent categories of solid wasle, A comprehensive solid

• Operatorprot'iclency training
wa_,:testream analysis _mdevaluation would determine:

• Emisstonscompliancemonitorh|g
• Solid waste generation rates for each category

• Rates of recycling for each category Solid waste incinerators are required lo use lhc besl
available control technology as defined al the lime of
construction. The Skagit County plant ts equipped with

• Current and potential rates of solid waste reduc-
two filter bag house and lime injection acid gas scrub-

lion bcr trains.

• The feasibility of segregating solid waste Current emission standards al the incinerator stack are

an h,)urly average of 0,03 gr_dns per dry stanthu'd cubic• Melh()ds available lo increase tile rate of solid
waste reduction fool (grains/dscf) of partlctllate matter, 50 parts pcr' mll-

lton (ppm) of hydrogen chloride, _tlltl50 pl)In t)l'stlll'ur
dioxide (when corrected I(_7 pcrccllt oxygczi) with ali

• New and exisllHg technologies available for solid opacity as measured by transmissomctcr not cxcectltr_g
waste management 10 percent for nlore thai| 6 conscctllivc Jlltnutes in _tny

60-minute period.
WAC 173-304-012 (a new section) requires thai each

comprehensive solid waste management plan conlatn '['he (/ouI|ly believes llllt{its l_larll iuvery ¢le_ltl and Ihltl

an analysis for waste reduction and recycling. The ii may be lhc besl-pcrl'orn_hig waste-t()-cncrgy t'_lctllly
analysis must include a description of markets for 1, North America. The project pr()duces i1_)vt,_llblc
recycled materials, it review of waste generation trends, emissions, with particuhttc emissions running _t 0,004
a description of waste composition, and it cost p,nalysls
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grttltls/d,_et', ()lmt, llle,_ lyl)k'tllly I'tlll 11[I iwrt, t+'llli_r It'nn i_rttlet'l +`lt,vHtg_l+lellt, 13,ut'kdt,vt'lt)l_t,d 11rt,,+kIvltllrl,_ mid
wtlh ,,,+l.llfurtltuxlde c()lleelltnlllL_IlS (>1'tll_l_ri>xltllah:ly (),5 tls,_lglled lm_lmbiltlies illld ¢.'t)st,,4_i,',;soehlledwill1 D,,,+..
H'ml, sit,lt, t)ial+t't_(llt,s,'l'[le ( 'l'Jllll[y tllli111111ely[1lid i_ +`lt,_'ith,

wllelller Io ll,Stltllt' t[+e i'l,',lkiii exp+`.'clt!ll¢(_sl, ul_ltllll I11..
(['()l,111)lele12t)11+lltlHlltlllI_ (,ll_tll'L'¢lI_y It)rt't'([ lllltl IIitlllt'l.'tl Hlll'll+lCL',+`)l[)tly ilH I._(>llll'llL'l()l'It1Ullllt'rlllke lilt' I't,'.Ik,
drttfl t'ntl,,,+,whlcl111111111ttllll9()It_ 11 (1per_'e111uf t',',;t't',_,_

l.'ol,11htl,_itca._llJl', 1111+`1tilt' prt_vi_io+l o1' I_t lt'llNl ii I)l+L'- lit_rly klte/liil'l¢'iitil_ll t)l' ri,',IkslIllt[ I_t,,_,'+ll_le¢'l.llL'l)lllL',t;

8t'+L'tllldI't'NI+`IL+IIL'l'[Jlll¢, iii 11,'.It't'l)ll(Jtll'yL'(II+I[_II_[i¢)IIt'1111111- I)l+I)vi([('¢l1[11'('l)tlllly Will1 II n'Itltxlit' [)el','II_t't'livt' t_11
her, ()dot ct_lltl'(_l i_ llehltevt,d t_),l_lki_tt!.Iht' u'i_nll-Ul,_:ilo11 lict,11,_illgtlll(I ,wllt'dulillg t_l'l>l't@t'l/'t)ll,,ill'l+lt'lilm £1+`'.
lilt' I'l'Olll lilt' Ill l[_illt!, I'[(>(_l',Nlilllrlll _.,,lI,'-II'_lll*l+t'l'ntll'i.' lint,ii livilien, I;t,r illslltllt't', lilt! ( 'l)tll+ly uullmlly t'X[_e+`'lt'+`]l(_
<.llll'lll_ ]][lIll[ Stilt'lll])li+ld W[It'l,1k't_l+lbtlnli(>ltIt!l+ll_t'l'ititll't' )!l_It)I,'t_ill't (_Vl'l+]>l't_l.!_e+`ltll'lllI'lltlllel'S I't'[tllill_._li)i_ll_,'il'tlll-
i'all8 l_i'l_>wnli111111u1+1vllltles, 111_'lll_llli111mcI,_lillel_leill revit'w, n11¢1li ',1111i_,'llmlt'tl

'l'[+t' ('ot1111ydid +`,xl,erit'11_'e,_it_1+_t'dill k't_lly ,,vilhlfly it,,',11 _,I _':<'I<''-rI''_Ii_ Ill_' I",I:1' I'n'Ct',_',S;,_I'llttm_',l_t'_ IV i1_t'_'_
dlnpi>,'+tll,('t+lllbilli_1_._i_r _liliJti_l_!fly iu:,ll v,,ill_ I,l_llt_lll i,_llit,_ t,I _", iuw, lll,l_'_l l_lt,¢'rdi_l_',,i,_l_l+`lli_l_' i_'tlllirt'
_+,',lllis _1(_1illl(_v,'e+`l,'l'wt_ t_l II Ilv it:;ll S_ll_1[,lt,_i;lil_,{l I[ll., iiit,lll_.; illlt_ ii!: ,'rilit_tl ilt, vt, lt_l)lllelll t_ltl_, lilt, ( 'l,tlllly

IIillil,1[y [_ti'+,'lltlS(.+{_[' ,'+pikesin Ii'ali t't>llt.(i'l,ll'_llil)ll, ]:_1 ,I t', _,_;I._,l'qi_l_'t.'t_llll+it+`'l_,_l',_;l'+,.','4[_(_l++`lt't[Ii)Ilu' ('t)lllll'¢'_.; l,tl;l'
, l_el'lt_t[t_l lilllt!, lilt' I_lli1+lt'+llt.'lli[i)l'F, W+,+'I*('i t'tIIlilt'¢] [l_ ¢'tI,t;[ itllt] 11,'l]l<_l'lli,':l _I Iivt, lt','t]_l)lll[¢'lll,'i IIItltli.' [_+t',qt'llllili()lh'q

Illelr 1'1.5,11,'-:11ii+it+t_llt,+-[i_llL'+`)l+t'l't'l(.'bl+`_t+'k_+,ii_t.+'tlrrilltP,1111 l_t,l't_li+,W_+II wit,',:,'-;t,lt.,ctt,¢], IC,,,,'t+,IItllt_t_,i!,lli+t'11+illuilgr I_,_

i11111111icilmtt'tli)l_erilti11+3,t't',+.',lt+f$ "_(,.g,()()(),'I'11i,'.:rl,i.lllifi.,+ flu+,i '_tl_Iv+,,; ili,_.'i,,,;it_ilWil,_i (.'Xlwt't<.'tl,I11_+'lU't'_]<'¢'tt't_t11(l

lllt!l+l wi1,'.lvvaive¢] w11+`'11till' ('t_+lllly t,8lill_li,'-',llt,tl_111t1 ll;iVt, l>rrll th'lu.vt'+`l1111+,I111+,+'l)lt_lt','.ilil1+P,vi'11+`[i>l',,.il)et'll +ll_It'

l'mblici+/,ed 11hittlt, ry i_urt'lllt;it: a1_dr¢'t'y¢'lit_+tprt%,fili_1, l_) I1+lll',_,'_,i'I,+witll 11ct_tlrI i11jtit,1ctil,II.,'\Ith+`_ugll,'.;uclltill

l,P,ehlIte,'.; _,_I'5¢ eilCll tire l)tliil l't)r lhl::llli_31_IImllerie,,+;;tilll i11ju1_t.'tit_11,,vii,',;,,.;tltl++,,l+t,ii wiiPi lll)l glt111ted,
5(1¢ eat'h l'or iiutimli)tive hllttt'rie,_, 'l'lle l'elmte for ++tlt_

tmtlel'ies i.';set h_w l'lltm,+.,,lllltfl t+`_divert tilt.' I'll,v,, i)l' I+ill.. 'l'lte (['t_lllll)' ni+t> II_i11iI_1izt'diJlttiitl illVeSllllel+18 t++lt]i)l_--

terles Ii+existing rt, cyl:!lng t'et+ler,_, 'i'llt' (['+`)tll+tyi;; Illillt,¢[ I)l'_)let:tit_l+SilgilillSl risk IIinmgll II+etr It+t'ill+ertt-

re,,.Ipo1+,',:Iblelt)r f_rt'i'mrit_g 11t_+`lnub11,111tln_..,,tl rt,f)t)rI lo IiOll/l'_,OStHl+'¢'L' l<tet'i)very (.'()ll,qil'tIL'liO,11til+ii Ol+>erl+Iioll
WD(DF, ¢)IIllte +..,ll'<+'.ellvultensuf Illi,',;pn_gr111,11, C¢_tllnlUt wiIll WNII, First, the e()tltt+iti.'tl>rwtl8 ubtlgtlted

t_.,l+ruvidt ', iii its OWlleXl]ell_e, tilt tfr lhc tlt, ee,,.+mt1"y

'l'he [.',)unty I+11ml'l_t1+idlht+l 111<.+,fly t+,_hlcontl_U,',+ilil)11is l_re,linlinary tlt',',+ig1+,e_Iglneerltlg, tlrt'hllt't+'lural, and It.eh-.

tfl,,+o,',+eltsitlve t(>the ¢lUttt,1tltyof llme t'itrried ow.,r l'run_ nit:al ,,,+peclfici+titm,,,++i_i<,I+¢>11,_trtletion+t.'hedule delilil_

tlle dry ,,,+t:rtlhl+ert()lhc fllter htlg hot1,,,Je_Itlll Ii)il,U.. net, e,_lu'y tc>the Cotlnty for pert1111tillg, l>Itulnillg,

imrltie_ uonltllned wlIhhl lhc lhue, Tyf>lettlly, '/() per+ revluw, and etluifmlunl del'Initiu+1, 'f'lle ¢;o/Itrilctor i11m_

t't, nt of the fly tt,_h lt+elu'rled over l'rtml lhc mertlt+her, ll+etlrred 1111the ousts of preparing t'111111pliln,_, ml+e0tl'k:lt-

'l'he l)re,,4e+llt'e_)t'li1,11et,11,'4o_.'llth',le,',lpl£1nl wtt_],1d+`)Wl11111¢1 lit>11,_,Itllt[ ¢[l'tlWilig,',i,'l'he ¢otl[l'tlL'lt)l' wlls ii[st) t'hulrged

w_tstew111er Ii>he lligh in pl-l, Tl_e. pll mu,'+1be netltrltl- wlthl ubtltltlillg 1111uonstl+tl¢lloll lltld operilling pernilt,,,i

tzed by tl¢td tlddtlto11 bel'(_l'edl,,+etlm'geI111t)the_ewer ext'epl 1'1+I'ellVtt'O_lnlellltll pernltl,_ _tlt'll n,',+the ,Speettll
_y,,,IIenillntl Ihle BurlitlglOll Wllstewtlter 'l'rellIlllent Use Pernllt, Atr Quality Perrnil, Solid Wll,,,JleC!ol,1,,.Itru¢.'-

Facillly, Ii1_11l'erl,1111,l:;edertll AvillliOll AdmilllSIralton l:'erl1111,

Ali'l:_l)1'll'urn+il, t111dtlle ,'ql)lld Wl1,',IIeO]+>ert11111gl_,it'en,',+e

Risk Management Issues l'r(,t_t the Sk1,glt County l.lt,illthl li_el_tlrtnlent,

W,'ql-I;,vi+,_i11st)¢>hllgtlted ll) t_()ll_I1'tlt'tI+11illei!le1'It-

The (+t¢)11111_,,avi_i¢led t_+Ide,'takit+y,tltltltlt' 1)n)jet'l tit_i/rt',_t_t_rct' rei.'i_vc,ry l'i+t'ilily llli+l wtmld ct_t,11plywitll

dt'velol>mc111 I'l,,4ksthr(>,ugh (I)++llticipiltt(_11 and plt111, ali +lf)l+lit,ilble ['e¢[eri+[,,',Ilille,illld lt>t+illIllw,,i, t+rdtllall¢'t+s,

tlhlg; (2) lit[tll(llllell (1111II£1ge,"ieltltl,'tes i1,1st.;rle([ltlll) lhc el,1virl)11111<+,_ltl,11slt111(hu't[_,lLllt[rt,gul_lttl)1+s 111effecl o_1

Itgt'eel+lle111with llle tle,'.;tgXl/l_uth.l/I)l)urttleL.'l_ll[l'Itl+'lof lilt' t_(/llLlll_[dtlle {JllllUlll'y 12, 1987), 'l'l_u C't)l.lllty
(W1'ighl Sul1+_t'lulrt I li11'b()r('+`),); i+lltl (3)Sl+_t't'il'it'atii_ wi)tlld pity tl fixed l)1'It.'t, t>l'$12,2 111111h)t1pltl_ ,',iltlt',_t111(l

i)l' In,,+t_rnllt'et'lu'ryi1+g reqtJiren,1c,nls, tlS,,.,I+txe,_,(.'_mllty prel)Ity1,11c'11tswere l+>rt>tt,t+'te+`l11sWSII

gr, t111t'dthe ('Im111y £i_eeurlty 11+te.rc'_lIt+ w¢>rk In

'l'he (.!uunly di1'(+'utedii,'+ulm,,,lulItult, R,W, Beck tlnd A,,,I- pr()gre,,+8 _ind i111111rilw nltiIe.rh11,_,Invt, iltt>ry, +111¢Ilmrt,,4

soei111es, t(>l'+)eri'(_m_tl rl,,,+kIt,,,l,,,Je,,.+,,,In+enlfor etleh l'flut,',Je,of pltld for by the Counly,
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Tile cornerstone of the coHtract Is a set ¢)1'on.line dates, Table 1-3

i_t'rl'ortltmwe gtl_tr_llltees, _wt'ep(_liwetesting l_r(qoe(fls, Minimum Performance Guarantees
monitoring requirelnetlts, aral ltqtddated dmnttges Skagit County Resource Recovery Paclllty
chuJHes,WSH ts obligated to t:(mstruul a l'_tt',lllIy that
Ille/2{8_l.lilrilllle,12,(lSlllntJilr(Js J'(_l'Illh,hnuln Wll8le A, MJllJltlUlll llnlltlilJ wilsle

Ihroughl_tll, planl ltwlllllblltly, llluhleralor rllltng, sleall| {hroughl)ul 58,4()0 lpy

ralslt,g, wasle reducllon, lurblzlc ge m:ralor perl'of
B, M_lxhlltllll t!ollthlu_Jtls r_lllllg (MCR) 3,71 Iphtlllt, lCc, (:leclrJclll ellel'gy and l'tlel t.'onStlllil)ltoIl, and

t'llllssit_,ls, (lultrttlltt'ctl l+wel,'_tfr l+_erl't>rnttt_we£tre sttul- per hlcllle,'tllor _t) lpd

Ilmrl'/,ed iii Table I-3. C, MCR for lhc l'aciltty 7,42 II>li
178 tpd

I;;.|lltlre l_)t't)llll)lY wJlll st'llt'(ltllt , t_t'l_tq'l'()tll,£ll,C(:

SlwCll'lc_tlt(_ns ,'(:stills iii ltqtild_tled tl_lallages tmYme,lls I), Clum'anteed available sleam 2,()d Ibs, st('_ml

It_ IIi,, (_'t_llllly. trt)l' iI_SImWC, ii' tile fllt:ilily tit)eS I|()l rttlslllg I'_llt;(45()I_lg,

atlltevc t.'¢_t_J_t,rt'lal tqwrali¢_t_ wtll,i_l 54()thlys I'ru,l_ saturated) per lh. throt_glll_Ut
lilt' lllll¢' _1' ls.",lt_lrlt't't)l' III(' Iilsl N¢)lit'¢' I¢1Prlwt'¢-tl willl

l:i, W/isle reduction (t:xclt_ding
du,_;i_,.l_,Ill_.,Ctlllllilt'llll Sill,li I_t' ilSSt'S,'.;t!tlii I_t'tlltlly of I'errous t'euovery )
$ IAS() lwr flay. Sit_lll/trly, 11'ii ('erlil'icittt, _)1'l:;tmtl Ac-

l]y v_fltmle 95'h,
COllimate is _lt)l is:;uetl wllhi_l 57(1 thlys I'l'()llltilt co,_-

By weighl _()%
lracl cl'l'eclJve tltlle, IIi,: l)er..thty IIqulthtled thin,ages

t, llltl'gt_ rllusl ht' I)aid l_[_)l'lllett l)ast,(I tlt_ll Ille (lilTcrellt't, I::, Excess u()lllbtlSll()ll l|Jr ()()..I 1()_,

bel wue_ lhc gtl_t'tlnleed [)e,'l't)r',_la,lue level _ll](l lhc _c-
G, Maxi_,_um ptttrescible nlaterial Less llla,_ 1%lt,Irl IWIlurJ_ltt,we level tlivitlt:tl i_y llw gum'a_lleed pcr.

l'or_lantt' level, Tlm daily litlttidaled tl_un_lge ct,ai'ge in incineration resitlue by weigl_l

wt)ujd t't)lllJlltte lt) I_e levied til|iii III,' guttrallteetl lit'Iii-. H, Mtlxillltlll| coltlbtlslible

munl perl'ormmlce levels are achieved, material in incineration Shall not exceed

residue 5% by weighl
WSH is alltlilit)uttlly lh, bio for t_rovidi,_g c()rrecllvc au-
titres, alIts own cost, if air en_ission standards are not I, On-site eleclrictly co_stm_ptio,_ 80 kWh/l(m

met, The conlr_lclor also holds a responsibillly lo reim- lhroughlml

burse lhc County if pl[ml auxiliary fuel cons umpthm or
J, Annual availability for eacheleclrlcal consurnplion perform,race guarantees are ex-

ceeded, WSH must also compensale lhc County for incineration/boiler line 90%

guarantee noncompliance thai results in lost sterna and K, Annual awdlabllity for total facility 90%
eleclrlclly revenues,

t,, Maximum auxiliary l'uel consumplion

Finally, WSH must pay tile County for waste tt dis- During operalion None
poses in file County's landfill Ihat is in excess of the Dm'ing starlup 146,800 Blu/ltm

amount allowed, The payment lilUSt cover hauling and thrt)t, ghpt_t

tllsl)t)slll cosls, cos! impacts l'or reduced hind,iii life, M, Maximum parliculale 0,02 grains/list,
and lost energy wdue, h_cludtng penalties levied emissions corrected
against tile County for nondelivery of steam or power,

N, Maximum acid gas emissions

WSH must make modil'tcalions lo lhc phmt al its own Hydrogen chloride 50 t)pm ct)rrected
cosl lo ensure continued performance ttcceplabiltty, For It) 7% oxyge_

Institute, till'tnjeclors were retrol'itted onto lhc rotary Sulf tc' dioxide 50 l)pm corrected

kilns Io ellmhmle problems wllh glass slagging, WSH I() 7% oxygen
ts also obligated to pay ali ash residue tree!ing expenses

willie lhc Counly incurs disposal cosls, Oulshmding (), Exit l'lue gas lemperalures

claims involve the substantial cost of casting the fly ash Minhutml 21()"!;'
Maximum 290"F

into t'.oncrele blocks, cooling lower blowdown was-

tew[ller lrealment, and operation and maintenance char- Note: Tons, Ions per yem' (It)y), lo,Is per h()ur (II)h),

ges l'or an optional shredder desired by the County, Ions per day til)d) are she,rr Ions.
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The Counly compensale8 WSH Io fully operale and Construction Time Line
Illahliain the facility, Operallllg charges lttcltttte labial',
employee frtnge beneflls, pltyroll laxes and Insurance,

The driving force for explorlllg w_tsledisposal _lllcrtllt-
operaltng supplies, maintemmce spare parts, utilities lives wits lhe eslabllshmenl by WD(.)E c_l'Mllllmtml
charges, general administration fees, and an allowance Functional Stand_tt'tls for Solid Waste Handling a11d
for overhead altd profll, WSH has subconlraclcd with

Disposal, Among t_lhcr Illillgs, WDOI:! l'equil'ed ali
Energy Resource Recovery, l_tc,, of Mount Vernon to

landfills Io be lined by November l t_St).As a I'estlll c_l'
c,perate lhc t'aciltly, Staff'lng requirements consisl of
four shifts ot' four members each plus matntentmce per- the new and more slringenl retlulremeIIls, lhc (ltbt'_tllltt'

Landt'lll _learAnac_rles was closed ii1early 1989,
sonnel and drtvers, wtitle lhe Counly's Sauk l_,andt'lllnear Rockp¢)rl wits

converled to a iraHst'ersiailou, The lllnttUl Lalltll'lll

WSH also recetves 25 percent ot' revenues resulting received it Special Use l'ermii lo conllntle operait_m
from the sale o1' electrlcily (over the prior 12 months) until 1995, This permit wits litter anlentled to allow ash
that exceeds the facility's performance guarantee disposal under WDOE's Interim Guidelines,
WSH ts obllgaled Io segregate and haul recovered fer..
rous metal, and relains ali revenues from the sales of

Because of these mandated landfill closures, lhc waste-

processed metal, lo-energy project wits put on a "fast tl'ack." The con-
struction and operation Colllraci wits sigJtctl tn Jaltttary

WSH Is required to file it Certificate of lnsurtmce with 1987 and the t'actllly began operation only it year-and-a-
the County for each required coverage, The contractor half laler,
Is required to obtain builders all-risk coverage in the
amotml of rite contract, fire and perils tn,,urance, $1
million in general liability and property damage
coverage, _maddlltonal $1 million in vehicle liability,
and a $4 million umbrella/excess liability policy. The
contractor also must post it bond in an amotml not less
Ih_utthe contract sum and hold errors and omissions

coverage of not less than $1 million. Costs of bonds
_ulddeductibles _treborne by the contractor,
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Chapter 2

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

Project Description $35,000in 1979 for conceplual design and feasibility
studies. The timing for this project was ideal, tbr the

The 20-MW Pacific Cogeneration (PACCO) plant following reasons:

came on-line in Vancouver, Washington, in December
• The Public Utility Regulatory Policies Act

1982. This l'acilily consists of a GE LM-2500 combus-
(PURPA) enacted in 1978 guaranteed GWM a

tion turbine (which is rated at 20.4-MW at 59_3, a
market for electrical energy.

12.45-kV generator, and an 85 million Btu/ttr

Econotherm waste heat recovery boiler. Exhaust. gas • Regional droughts in 1973 anti 1977 had raisedheat is recovered as 320°F hot water, which is circu-
concerns about brownouts or electrical curlail-

lated by tba'ce 100-hp pumps to three banks of kilns ments.
operated by Great Western Malting (GWM). Peaking

and hosl facility backup heming requirements are • The region was forecasted to suffer electricity
provided by three 1,600-hp Johnstone boilers rated at
58 million Btu/hr each. supply deficits throughout the mid 1980s.

• Projected avoided costs, based upon the costs of

Background building and operating large-scale coal or nuclear
plants, were high.

The GWM management became interested in heat
• GWM was going to have to install new boilers to

recovery and/or cogeneration alternatives in 1977,
convert from a direct to an indirect kiln firing

when Rocket Research was completing an industrial
survey and assessment of regional cogeneration oppor- process.
tunities. Rocket Research attempted to match GWM

Since 1937, GWM had direct-fired ils kilns with diesel
thermal requirements with heat rejected from adjacent

or Number 6 fuel oil. Sulfur in the fuel provided thecompanies. A match was proposed with the Alcoa
acidic conditions necessary for bleaching the barley.Aluminum plant, which was 4 miles away. GWM re-

quires low quality energy, i.e., 245°F hot water to Unfortunately, however, nitrogen oxide (NOx) combus-
tion products combine with natural chemicals in theproduce 180F air lhr its kiln drying process, lt was

proposed that Alcoa's waste heat could be recovered barley to form dimethyl nitrosamine, a kalown car-
' and used to preheat GWM's water to 160°F. A $4 to $6 cinogen. As demand tbr diesel-dried malt dinfinished,

malters across the country began converting to indirectmillion investment would be required for heat recovery
equipment, a pumping statior_, and transfer pipeline 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 phmt. TheNegotiations ensued and the project proponents found
time was ripe for an assessment of cogeneration alterna-thai it was difficult to "marry" two different industries lives.

while providing the investment security assurances
necessary to obtain financing.

Plant Operational Characteristics
A subsidiary of Rocket Research, TransEnergy Sys-
tems, then approached GWM regarding possible

GWM employs 160 pet_ple in Vancouver and producescogeneration opportunities. Since GWM was interested
20 million bushels of product annually making it thein reducing operating costs, it obligated $30,000 to
third largest maltster in the United Stales. With
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GWM's pttrchase by Canada Mailing in March 1989, ii GW,r',I's City o1 (',:r_lnlercc, ( 'alil'ornia, lac'ilily. Ileal
is part of the largest mailing company in lhc world, recovery would be rec¢_nsidel'ed ,'.!.lValwou\,er {_lly ii

the facilily were cxpalldetl i(_in;:lude a l()ullh set _,1
hl the malting process, six varieties of barley _u'e kilns, ha that event, the inslallation t_t"heat le_:ovcry on

:,,,,kilns would elinlinale lhc llecessity (t_expa_)d tlw ex-sleeped in waler for 48 hours, then allowed lo gcr- ' "
minate (converting starches into fermentable sugars) in isting boiler phml.
rotaling drums under cool, mois! condilions for 96
hours; the barley is then kiln dried before being

blended into a finished product and shipped to brewers. Utility Agreement
GWM's Vancouver phmt uses three malting processes
with three differen! kiln trying cycles. With the ability In 1982, PACCO signed an agreement wilh Clark
to stagger its kilns at 12-, 24-, and 32-hour drying County PUD whereby the utility would reimburse
cycles, the GWM plant has a nearly continuous thermal PACCO for installing, maintaining, and operating the
requirement and is thus compatible with base-loaded cogeneralion projecl. The cash l.',aymenlscover lhe

eleclric powerplanl operation. 'anlOl'lized cost o1"financing and provide PAC(X) with a
guaranteed 9 percent rate of return on its investment.

A constant thermal load is essential for a cogeneration PACCO holds the legal title to the phml and provides

project's success'. At GWM's malting facility in thermal energy (steam) to GWM at no cost. PACCO
Pocalello, Idaho, which has a single kiln operating on a subsequently paid approximately $8.9 millioll h_
16-horn"cycle, a cogeneration plant would not be cosl. procure and install the combtlslion turbine, generator,

....4., kV to 115 RV), and a 4-mile-effective; file phml would have to shut down for several ulilily switchgcar ( I* _
hours while the kiln was being charged and emptied. In long, 6-inch-diameter gas transmission pipeline. Ali
conlrast, the Vancouver plant offers a nearly con- electricity produced goes to the utility.
linuous heal load, 24 hours per day, 365 days per year.

The ulilily also pays ali mainlenance and fuel cosls

The mailing process is thermal energy-intensive, requir- necessary Io power Ihe combustion lurbine and sttpply
ing three times more thermal than electrical energy, waste heat to GWM. When the debt service is retired
The electrical load at GWM averages 4 MW, while the after 12 years, the agreemenl termil_ates, wiltl PACCO

typical heat load is 90 million Btu/hr. While the retaining ali ownership rights to the cogeneralion
cogeneration plant is thermal following, w_th electricity project, except the ulilily substation.
produced as a byproduct, the facility's thermal loads
are such that the average on-line time for the cogenera- Under the agreement, perceived at the time as mtflually
lion l'acility, not iI_cluding overhauls, exceeds 98 per- beneficial, Clark C.otmly PUD would adtlilio_lally be
cent. responsible for compensath_g GWM for "excess" fuel

consumed during combuslion lurbine maintenance

The cogeneration plant is sized so thai combustion lm'- overhauls, outages, shutdowns, or curtailnlenls of inter.
bine exhaust gas at 910°F is converted to 85 million ruptible gas service. This agrcemenl was voluntarily

3 oBlu/hr of. 20 F hot water in the finned tube heat negotiated outside of PURPA.
recovery boiler. The cogeneration plant provides ap-
proximalely 85 percent of the facility's process heating GWM provided lhc generating site aral managed con-

requirements. Three 58 million Btu/ht Johnstone struclion activities, lt purchases transport gas and pcr-
boilers are maintained in hot standby and used to pro- forms routine mainlenance. At a cost of $3.7 million,
vide peaking services. The hot water is routed through GWM also ftmded the backup/peaking boilers, hot
secondary heat exchanges to produce 130 to 180°F air. water circulaling waler pumps and piping, and lhc kiln
The kiln supply a'tr temperature is modulated to water-lo-air heat exchangers. A side benelil to GWM
produce 90 to 110°F wet bulb disch,'u'ge air. was the removal and replacement oi nlucll asbestos-in-

sulaled piping at fairly low cosl during conslruclion _)f
Kiln e×haust air heat recovery could reduce the plant's the cogeneration unit.
thermal energy requirements by 15 to 18 percent.
While this technology is employed at GWM's Pocatel- The utility holds an oplion to renegoliate lhc power pur-
1ofacility, its energy savings polential and cost effec- chase agreement al the end oi' the 12-year co1_lract.
liveness is degree-day and humidity dependenl. Tiffs While tile utility is obligated to p'Jrchase pi,wet and
teclmology would not be cost effective, for example, at energy at a rate based upon its full avoided costs,
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negotiattwn may not occur unless favorable terms are transmission line, By not taking title lo tt_e gas,
received. PACCO is able to pay a ulility tax (approximalely 4

percent) versus the higher state sales tax.

Transport (IRS Issues Although NWNG has reduced its transporl fee, further

reductions are sought by the project developers. In

Natural gas for the cogeneration projecl is purchased 1987, the gas utility wets paid approximalely $3.5 roll-

from Northwest Natural Gas (NWNG) under two rate lion for transportation services, lt is cost effective for
schedules. GWM purchases firm 50-psi street gas for PACCO tw install a new bypass pipeline ii' the transport

use in its peaking bwilers. Approximately 2,000 therms rate is not reduced to 2.5-2.7¢/therm, A proposed
wf gas per day (wr 700,000 therms per year) m'e put- Transportation Service Agreement calling for a rate o1'

chased at a current rate of 36¢ 1o 37¢/themL Boiler gas 2.5¢/therm is currently awaiting approval ft'ore Ihe

consumption increases lo an absolute baselwad wf Washington Ulilities m_d Transpwrlaliwn Commission.

18,000 to 20,000 therms/day when the combustion fur- PACCO will obtain negotiating leverage as il has ap-

bine is off-line, plied for permission lo build a bypass line under
FERC's 7-.C process. Right-of-way could readily be ob-

Gas for the c0mbustiwn turbine is purchased by GWM rained as the proposed line woukl be routed on Port of

under ali interruplible schedule. The current rate is Vancouver property.

16¢/therm at the Northwest Pipeline gale station plus a

wheeling fee levied by NWNG. NWNG currently as- Under bypass conditions, PACCO would negotiate

sesses a 7¢/therm transtx._rt cha,'ge hl the summer with directly with gas producers and Ihe pipeline company.
ii _,_¢/therm charge in the winter. NWNG need not be involved and the transaction would

nwl come under tile purview or regulalory powers ot'

As the ce.mbuslion turbine consumes 18 million therms the Washington Utilities and Trausportatiori Commis-

per year, in aggregate Ihe cogeneration facility is sion.

NWNG's second largest customer. Transport gas is

procured for the combustion turbine powerplanl, with a
gas marketer such as McCall Oil or' Westar selected by Turbine Selection and Design
compelitive bid. Gas volumes are nominated on both a Criteria
daily and monthly basis.

General Electric's aircraft-derivative t,M-25()0 combus-

When the cogeneration plant was built, a 3.5-mile-lo_g, lion turbine wets selected during conceptual design and
6-inch-diameter gas line wets installed to convey 350.-

analysis because it malched tim GWM facility's lher-
psi gets from the Northwest Pipeline lo the generating nlal loads. Swlar turbines were exantined, but three 8-
site. Direct access to the high pressure gas offset the

MW MARS units would have been required. The
need for the project developers to install and rnainlain a

equipment cost for GE's package unit amounled Iu
1,500-hp gas conlpressor. PACCO paid for the $6.5 million.
$450,000 gets transmission line and then deeded, over

lo NWNG. GWM had two overriding design goals:

Since 1985, natural gas rates have declined from a firm
• To operate an unmanned t'acility (il cosls ap-

i'ale of abwul 60¢/therm to an interruptible rate ot" proxilliaiely $160,0()0 per year It) provide single22¢/therm. (The combustion turbine was shut down for

one year iii the early 1980s when ii was not cost ct'tee- person, around-the-clock coverage)

live Io produce eleclricily al the projecl because ot" high • 'Fo pre,vide l(l()percent backup capabilily for lhe
gas prices.)This decision was made by PACCO wilh combuslioi_ turbine
input ft'ore C.hu'k County PUD. The PUD has no righi

to restrict or contrwl the oulpul of the generating

facility. Electricity generating costs subsequently Hot water wits selected over a steanl distribution sys-

declined from 6.5C/kWh in 1984 to 3.5C/kWh today. A tenl because o1'manning considerations. (GWM was
told ii has tile largest hot water boiler systenl in opera-

portion of the high price in the early years of project lion west of lilt Mississippi River.) Originally, 247°F
operation was due to a 20¢/therm transport fee assessed

by NWNG tw wheel the prod,,ct c_ver [!l_eOee,Jed 4-mi!e water wets proposed, because under the Power Boiler
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Code, piping class, specification, and weld inspection required and will tmdottbledly be a 11cgotiated item 111
requirements increase above a 250°F temperalure, li future power pttrchase contract discussions°
was laler tbtmd thal lhc lemperalure could be increased
to 320F with no penallies. Economic adwmtages oc- Wilh overhauls sol included, lhe combusltou lurhine is

curred with the ability to reduce both pipe and coil on-line approximately 98.5 percent of l_e time, The
sizes, i>rojecl spotlsors had oz'igitmlly anticipated a It_lal

downtime oi' 10 percent per year.
The design ,/:onlracl wilh TransEnergy Systems wits
written t'or $450,000. TransEnergy came bt_ckwith a Once a month, the combustion turbine is shul down for
charge o1"$890,000; a lawsuit eIlsued, went It) arbitra- a 4-hour chemical/water wash. Adtliliomll tnairltelmnce
lion, and was settled for $500,000. GWM paid Ihe is acctmlttla(ed ItHdperlk_rmed during tilts shol'l
design costs, wilh Clark County PUD designing and in- planrled outage. An operalional ground rule is always

stalling the subslaliorl al its cost. By providing a GWM to schedule lhc water wash al'Icr 10 a,m. Io enstlre Ihal
slaff person to coordinate purchases and serve its a con- the trait is not taken off-line during the utility's peak
slruction manager, lhc overall design tees were held lo load period.
only 3.8 percent of the total project cosl.

The mainlenance operators have experimented wtlh rill'-

Typically, the combustion turbine would produce about ferent wash cycles, ranging from 2 weeks to 2 months.
18 MWa, wilh the heat recovery boiler pro_,iding ap- Because of compressor blade fouling, the trail loses
proximately 85 percent of GWM's 90 Btu/hr average about 1 MW over' the course ot'a monlh, with the bulk
thermal load. With the turbine running, a single peak- of the loss occun'ing in the firsl week. Thus, there is a
ing boiler would be in operation. The combined plant direct tradeofl" belween improved eMciency and irl-
consumes 18.7 million therms of natural gas ,'umually. creased outage time. A new procedure allows the

operators to do perhaps every other water wasli while
the unit is on-lhle.

Maintenance Requirements and
Project Scheduling 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 l'ilter plates. Waste heat from

Combustion turbines generally can be expected to
the compressor is used for ichtg control,

produce 103 percent of rated capacity when new. The
efficiency drops by 5 percent over the first 6 months,

GWM feels that the impressive performance posted by
then slowly decreases by 10 to 15 percent becanse of

its generating plant is due to following proper main-
blade degradation. A $700,000 hot section overhaul

tenance procedures and l'rom not driving the tmit Ioo
was scheduled after 23,0(10 hours of operation, A
second major $1.5 million overhaul is typically htu'd The t'acility could be uprated lo 22 MW by in-
scheduled al 50,000 hours and includes combustion fur- creasing lhc combustion lemperature from 1,407_'F Io

! ,558°F. ttowever, the engine would degrade faster.
bine hol section, generator, and compressor ret'urbish-

The expected life of a gas-fired combustion turbine ran-
menl. This overhaul is expected Io lake 4 monfl_s with
lhc lurbine pulled and rebuilt at General Eleclric's On- ges belween 80,000 and 90,0(X) hours.
tario, California, shop. The second overhaul was actual-
ly scheduled al 46,0(X) hours to coincide with the Clark The annual maintenance budget for lhc cogeneralion
County PUD's low load summer period. PACCO is plant is $75,000, plus 1,200 hours of preventive main-
obligated to supply heat to GWM (with PUD reimbur- tertance performed by Ihe crew. Al $2()/houl, Ihe slalT-

ing requirenlent is $24,000 per year. An additional
sement) during these scheduled maintenance outages. 1,2()()hotH's is budgeted by GWM l'or work perl'onned

on lhc peaking boilers and hot waler dislribulion sys-Another Itol seclion overhaul will (_ccur after 23,(X)0 ad-
lcre. With olT-shit'l work (averaging 1/2 hotlr per day),

ditional hours, wilh Ihe see(rod major overhaul ex-

peeled in 1994-1995. During this overhaul, the the stalTil_gma inlelmuce budgel will increase to
combustion turbine, compressor, and generator will $60,000 per year. Keeping II'ack ot' and allocating maitl-
again be refurbished and the heat recovery boiler will telmnce charges is conlplicaled and lime ctmsun|ing. III

tt_efuture, PACCO is expecled to assign a t'ull-lime per-be retubed. A $2.5 to $3 million investmenl will be
son to the site.
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Ownership Transfers and Project Three key permits were required: An exemption from

Financing lhc federal powerph|lll alltl llitluslrlal Fuel Use Act of1978; a dechu'ation by tile Federal Energy Regulatory
Commi,,Jston (FERC) that the project Is a PURPA

In 1976, Uniwu' Corporation purchased GWM from the Qualifying Facility (QF); arid it Permit to Collutruct
Columbia Corporation of Portland, PACCO was from the Southwest Air Pollution Control Authority,
created as a subsidiary corporation with ownership of Two legal firms were retained lo obtain the federal pet'-
the cogeneration fitctltty, Under the 1982 contract with mits,
Clark County PUD, tire utility would reimburse

PACCO for costs incurred for purchasing, installing, Tile Ab' Pollution Control Atlthorily requires the plant
and maintaining the electrical generating portion of the operators to maintain NOx emissions below 64 parts
phmt, A heat agreement was signed with GWM, The per million (ppm), A water injection emissions package
cogenen,,tlon project has been described as a joint and was supplied by GE, Continuous natural-gas-to-water
generally harmonious effort between Clark Cotmty ratio monitoring is required by Ihe Environmenlal

PUD, GWM, Univar Corporation, and the Northwest Protection Agency, Typically 8 to 9 gpm is required lhr
Natural Gas Company. NOx control. Although the NOx control pllckage

reduces the natural gas combustion efficiency, it in-
In 1984, Uniwtr Corporation spun off PennWest creases the rated output of tile turbine/generator,
Limited of Bellevue, Washington. PACCO became a
part of PennWest. GWM was then sold to Canada Malt-
ing of Toronto, Pm'ticipants in the power purchase con- Tax Credits and Incentives
tract/heat agreement renegotiation in 1994 thus may
include Clark Cottltly POD, PemlWesl, PACCO, The cogeneration phial wits brought on-line iii Decem-
GWM, and Canada Malting. ber 1982, and operated tbr the minimum of 48 hours re-

quired to qualify for federal tax credits and
Financing for rile entire project was arranged by Univar depreciation allowances, The fitcility operators do not
Corporation with SeaFirs! Bank. The short-term con- recall the type, timing, or amount o1'credits received, A
struction loan was at prime plus approximately 3 or 4 short summary of the credits available at thai time can
percent, while long-term financing ran close to 10 per- be extracted from the December 1980 Cogelteratiolt

cent. A major driving force for expedient project con- Handbook published by the Washingloll Slale Energy
struction is the availability of lower interest rate Office (WSEO):
"take-out" fhmncing.

The Internal Revenue Service (IRS) allows a one-

Clark County PUD received ii rebate tbr a portion of its time Investment Tax Credit (ITC) oll 0 percent
electricity acquisition expenses under BPA's Exchange o1"the cost of business equipment bought oy put
Transmission Credit Agreement. The utility was able to into use; building or components of buildings do
exchange a block equal to the residential portion of its not qualify. 'Hie Energy Tax Act of 1978 also
load60 percentand receive credit for the difference be- created a Business Energy Investment Tax Credit
lween its average system costs and BPA's Priority which is ari additional credit against an individual
Finn rate, This agreement was terminated in :1988 with or corporate tax liability of 10percent oi' the cost
the utility receiving a lump sum cash settlement, of energy-saving or producing business equip-

menl its well as buildings and property thai have

Licensing and Permitting alternate energy structural components.
The Crude ()ii Windfall Profit Tax Act of 1980

Project licensing and permilling was completed by amends several provision,_ l'rt)m lhc Ellct'gy 'l"_lx
GWM in approximately one year. Upon examination of Act...and provides a 10 percent nonrefundable
an Environmental Checklist, the lead agency issued a energy crcdil from 1 January 198(/through 31
Dclerminalion of Non-Significance, As it was deter- December 1982 for' etluilmlenl llml enables a
mined that the proposed project would have no prob- boiler oi' burner at an existing facility t_olh tO

able significant adverse effect upon file environmetlt, produce steam, heal or other usel'ttl cnct'gy aral
an Environmental hnpact Statement was not required also produce electricily (i.c., cogeneralitm equip-
under the State Environmental Policy Act (SEPA). meat),
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The state of Washington also provided incentives for . Exemption t'rom property taxation for 7 years,
cogeneration project develol)ment, Substitute House
Bill No, 1013 of 1979 gives tax credits to industrial . Exelnptkm from state utility regulatitms (whett
cogellerl|tors and asstg_ls WSEO to provide technical tlOlq)ollutttlg t'ellewttblo sources stich as wood
assistance for the Department of Revenue with respect wastes, ntunlcipal solid wastes, ttlld agrictllttlral
to certlt'ylng cogenerators, This bill sunsetted in Decem- wastes are used).
bet' 1989.

Benefits the bill provides for cogenerators include the
tollowlng',

. Business and Occupation Tax credits in the
amount ot'2 percent of the capital cost of a
facility, The credit lllust llot exceed 50 pcrcellt of
the developer's tax liability and iu limited to 50

percent o1'tile COStO1'the facility, Federal lax
credits are deductible l'rolli tllis tax credit,
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Chapter 3

5-MW Weeks Falls Hydroelectric Facility
North Bend, Washington

Project Description Intake Structure
A collcrete-lllied channel wan ct_llslrtlc{e_l lemling 1'1'o111

The run-of-the.river Weeks fqtlls hydroelectric project tile pool _d',ove the dlver,_i{m weir 1¢__treinl'_rct, d cm_-

(FERC'.!#7503) carue on-line irl May 1987, Electrical crete Intake strttcture iicmsttlg Irasll racks, fish screells,

t_ulpttt is sold {o Puget Soutld Power aral Lighl Conl- aral a closure gate,
party (PSI_&L), 'l'he proje¢l Is located on the South

Fork of the Snoqu£tlmte River al l;(tver Mile (RM) 13,6 Located _'.mlhc bank of llw riw:r, tile illlake slruct_.trt, is

in Kiltg C.otlllly, W£tnhhlglt)tl, al_l:_roxillltttely 8 nilles ttlq+n>xlm_llely 20 feet wide, 9(I I't!el I_mg, Illltl 3()feel
southeast of the lowzt of North Bend, Tile South Fork high from fotmdatl(m t() the access dc'ck level, At the
Snoqtmlnlle River is a it'lbutary _1' tile Sllotltialmte Ul)Sirelml end o1'Ille slrtlt'ltlre, Slol)log ,_lols _tlltl ill-
River, a primary COmlxment of Ihe 1,78()-square-mile cllned trash racks consisting ¢_1steel bars are I_rovided,
Snohorfllsh'Rtver Basin, the second largest drainage After pas,_ing through the nicks, water flows Ihrough
system ill the Puget Soumt region, 14 Iravelltl_g-belt, wh'e-n_esh l'i_h screens, having a

lotal welled area of 1,500 square feel,
As a nm-of-lhe-rlver inslallalion, the projeci has a Power Conduit and Penslock
diversion welt' thai lacks the capability lo regulate

streaml'low, Project structures consist of a low diver.- Water panning through the ,_creens enters a subsurface

slon weir and intr,J¢e l'actllty, fish screens, a tunnel, a tunnel inlet, where ii is conveyed to tl_e powerh_mse,
l:_owerhouse containing a 5-MW Itlrbtlle generator, Approxflnately 600 feet of the tuI|llel is til rock thai did

switchgear, and a buried Iransmission line, The $7,7 nol require lining, The dow_slrean_ l_orlio_ of the ttm-
million project in expected Io produce 18 million kWh nel required a steel liner because of insutTlctent rock
of electrical energy annually. Project features are brief- cover for the open,ling pressure,
ly summarized in the following section and in Table
3-1,

Pro iect Features

The Weeks Falls projecl consists of a run-of-the-river
development, using fl_epower polenlial of a drop of ap-
t_rc,xirnately 89 feel in li'le profile of the South Fork

Snoqualrnic River, The following arc ttte project's sig-
nificant features,

Diversion Weir

A rubber diversion weir, apl'>roximately 8(1feet long

and 8 feet high, was constructed across the rivex', The
weir has a vari:I'le )lelght, such thai tntlder flood flows
a co1_stallt watt:: ,;,,, face elevation is maintained.

Provision wlts made for the passage of the required 38
cubic feet per secoml (el's] Jnstream flow tllrough the

diversion weir to provide f_,,' the downstream passage

of resident fish and to prevent lhe acculnuh, tion o1"sedi- l_lowing over Weeks Falls the Sotctlt Fork oi'the Smult.llmie
nlenl upstream of the weir structure. River drops 87feet in a distan¢'e of 7.sOfeet,
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Table 3.1

Summary of Project Features
Weeks Falls Hydroelectrl¢ Project

Location of powerphmt South Fork Snoqualmie River,
RM 13,5

Sec, 34, T23N, T9E, W,M,

Longitude 121 38' 50"
l.,alllude 47 26' 00"

Diversion weir Length 80 feet
Helghl 9 feel
Cresl elewtlion 1,239 feet MSL - wtrhd'_le

hnpoundment Normal water surface elevation 1,289 feet MSL
Water surface area 3 acres - llltlXlllll, llll lllCl'eilSe

Gross storage 3 acre-feet

Intake channel Length 40 feel
Bottom wklth 20 feet

Bottom elewttlon 1,270 feet MSL

Intake strtlcltn'e Length 60 fcel
Width 20 feel
Invert elewltiOn 1,268 feel MSL
Access deck elewlllon 1,292 feet MSL
Mtnhnum wetted area of fish

screens 1,160 square fcel

Tunnel Length 650 feet
Di_uneter 10 feet
l..,tnei' 60-foot steel ltner

Powerphmt Total phmt capacity 5,0 MW
Type of operation Automatic, rtm-of-the-rtver
Number of units 1

Type Horizonlal Kapi au

Rating
Flow, cfs 711
Head, feet 89

Outpul, kW 5,()00

Transmission line Length 3,830 fcel _
Voltage 34,5 kV

Type Btu'led cable

Estimated annual 18 million kWh

energy production

'l'()llll project
capital cost $7,7 million
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Transndssion Line

A IleW ll'illlSlTli,qStOl!lttle w_lst.'.(Hl_ll'tlt'tetlI0 c_)l_vey
power geliet'alt_dby the l_mjecl to tile l'e[,lcmalpower
network, The 34,5,,kV tlndel'grotHidlniIlSHII_slcHIIIIJe
tx)nllet:ts to ali eXlStlllg 34,5-kV t'SP&I., lille lot:ltled
alongside I 90,

Controls

The powedlouse t_mtml systenl In designed for l'tJlly
lttitolllttlle(tillltltetlclt_d)ot'_evaltonwith n.'.l_loleltlltt'lll
lllonltorhlg, The control ,,tyatem_Lllow,,_the hydl'c_tllllt
lo be operated rllalltlally _H'_ttllt_llHtllc._tllyl'mHIlt Illltlll
control switchboard located Iii the l_owet'hotise,

Partnership Agreements,
Financing, and Installed and
Operational Costs

Water ts diverted byan atr.h_qated rubber weir through fish
s_'reensloa powerhouse _:onlatninga 5.MW tl#'bine/gener- Project Ownership and Financing
alor set,

The owner, South Fork 11Associates, txa partnershll_
Powerhouse and Taih'ace consisting of two general partners: South Fork II, lhc,,

The main powerhouse structure is approximately 35 trod Western Power, lhc,, both Washington corpora-
feel by 50 feet in m'ea, The SUl)erstructtire of the build- lions, Western Power, Inc,, is a wholly owned sub-
ing was designed to blend appropriately with tl_esur- sidlary of.Pacific Hydropower, which tn ttlrll tSOWlled
roundlngs, by Pa¢tt'ic Lighting Energy Services, a subsidiary o1'

Pacific Lighting of California, South Fork I1, lhc,, Is an
investor owued corporation, The project civil COllll'ltt.'-The layoul of lhe l_owerhouse provides for a single lur-

btne-generator (a horizontal-_haft, double-regulated tor was Gilbert-Pacific of Camas, Washh_glon, The ITH'-
Kaplan unit), to be located on the machine floor, with bine-generator, controls, and subslall(m equipment

the turbine draft tribe discharging horizontally lo the were provided by Axel Johnson Engineering Corl_Ont.
taih'ace, As the awtilable streanfflow in allocated to min- tlon of San Francisco, California,

imum instreatu llow and power production require-
menls, outside of limited high flow periods, no space in South Fork I1origimtted iu lhc stlnHuer o1'19g(), when
available or necessary for the siting _1'future turbines, a gmul_ of investors contributed $10,0()(1 (o $15,000

each to ratse $1 ()(I,(l_)()forprt_jecl l'eastblltly assess-

Water leaving the turbine draft tube is directed to the meot and licensing, (At that lime, licensing costs were
rivet' in a concrete-lined tailrace channel, Racks are on the order of $60,0()0 to $7(),000,)The group sub-

provided in the tailrace for the protection ot' fish life, mitred an Environmental Checklist to the King C'ot,nty
Department o1'Community Developnlent 111September

Turbine and Generator 1982, A Declaratitm of Non-Sigall'lcance was tssuetl

The turbine-generator equipmerH selected l'or the by the County in Newenlber _ff 1982, As 11was deter-
projecl consisls of a single 5-MW horizontal-shaf! mined lhat the l_mjecl would n_l have a serious atlvel'se
Kaphm unit, The turbh_e is rated to produce ap- impact on the e_vironmenl, _n Environ_w_ll impacl

Slalement was Hol required tmtler lhc Sl_tlcLillvtm_-pr_xtmalely 6,5(X) hp al a raled head of 86 feet and a
flow of711 cfs, The synchronous generator is rate0 al H_enlalPoli.cy Acl (SEPA), In Augusl 1983, South F_rk
5,0()()kVa, at 0,95 l_wer factor, 4,160 V, 3-phase, II followed ap with at_aPl_llcalt_ l_ ll_eFetlentl i!it_er-
and 60 Hz, and is equipped with rotating brushless gy Regulalo_'y Commission (FERC) to c_mslruct,
excitation, operate, ttnd mttinlain the Weeks Falls project, The

license was ultimately Issued in April 1985, The
original application was for a 3,5-MW powerl_lant
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et)11,_lstII1_W,¢)1'lw¢_turl_lIle.._ellerllturH¢.'t,q,'1'11¢]elll'mCii',, Table 3-2
Wll,_[i)¢.'rell,_et[to 5 MW ltltd the llltlttllll electl'lCtt[ Cost Summary
i_l'Udut'tltmeHtinluterul_+edI'rtmt 13,5 Iu 18tlliilit)=_ Weeks Falls Hydroelectric Project
kWh l'ollowhly, turhlue-,y,eueriltur bh.ldhly,t)t)_.lHeluctlotl,

IJe,,,lly,II ttlld etm,,,llrttetlotlIIlIIIIIt_L;IIILHII 41, I(1(),(1(1(1
l"t'¢tjectCO_ISes¢lllllled it)Itlrt.,,eI>tu'tbeClltt,qeof sly,-, l_',¢.[ttlI'_llletlt 1,("_()(),()()()
Illf'lct1111redesl/:[llreqtltretlletlt_ lt)tl_osedOll tile I'l,',+h (.telterltlet_ll,,,+lrttetlotl ,1,(_(1(),()()()
,,.+creeJlShy the regtth.ttoryllgem.'le,,+(H'h)litrlly the N_t[tlretr_tll 12,()()()
Wth',,/ltirl+Rt':_llDel_tlrtl)letltof ()til)le, t)t)Wthe /Jlllity [tttel't't)llllt't'l[(+lt .4._J,.),(,)(J.(,J.
Wltslllllgtoll DetmrtnleIIt of Wlltllll'c,), Pt'ttjeel['1,,,111 'l'ottll $'/,712,()()()

srreen lustltlhltton co,_t_h)cretmed tLhutmll'ourt'old, Table 3-3

i'rol_l$285,()()()to tq_l'_ruxlt)uttely$1 mllllt,u, Estimated Equipment and Construction Costs
Weeks Falls Hydroelectric Project

Withluerettsedi_rojt:etcurtismidhlghittterestnltes,tile
l>t'(_jeelwt),smm'p,inttl ilntl ,_tmleof the orlgiliul itlw:',,+lur,s PowerhouseIP+qullmte111
could lie lol)ger l'mrllelptltc','l'he hlventors Mso lind to 'l'urhhle $._+'_(1,844
rtllse 41,5 to 42 mllllott l'or equity l+Url_Ose,'+,Tlm,'+,tlew (leneriltor 3,:t,4,3{_9
lmrtller_ were hrott_,ilt 111:rod some of the ortghml lures- Ilydrttttlic power ttllil 33,8t)7
toi'mwere hottght t)tlt ut _ I() pereettt l'ettlrll ell lllve,st- "l'ttrhhle gilt<.+'controller 12,.'i()()
luettl, Sttttloll service,',ewllt'lly,e_tr 38,()0,1

l'Itlttt hilttery sy,slt+,ttt I I ,27(1

Two ul' the investor,,.+w_:rc hltcgrill lt>the prujuct',s sue. M=tltlc'(+tllr¢)lswltehhtmrd 12+,,1_0()
ees,',+,I lttrry l lo,,,+ey,oI' l losey lUldA,ssoeiiltes Eugilleer- (:Jel)el'lltort_rt+'.ttker 4tj,+.+()
itri,,,C"omptln)y,l_ert'ormed l,ro,jvet l'e_t,,,+lhlllty,lh.Petl,Sltly,, Suhsttltlott trttxlsl'ox'nler_111(1swllelly,e_ir 8+'+I,?,4()
t!e,sl_n,si'>ecll'lciltlot)prelmX'tttlontuld eqtIll>mex)t,',Jelec- 'l'tlllrtlle y,_tte 4(1,()()()
tit>u,puwer Imrehtlse COlltrt1_'t11eyotitltlo11,mid uol_strttc- Militltenttt1,'eh_)l+l 7,<',5<',
tlun Irtiltllt+e.illenIl'utlctlons, I [osey til,lo oversee,,,Jtwo St_n_l_ttli¢ldew_tteril1_;l+tII_l) +_I_dl+il,is_t_ _',S,()()()
l+>m't-t1111ettllelld_Ult,'.+w11¢+_11_ti_Ittlltltold +,_pe1'ittelhc Oil/writer sel+>m'iitor _I,0()()
l'ruJc:ut, HVA(::! ?,,.__,(J.O_(.)

$I,41 (",,()(-;_()

The seet)_IdRc'.,,,tletor wt1,,.+l."tlull'leEnergy, Pitcll'ic lulake/l.')Iver,,+h>uSln'u(.'lurt, li',(lull)uU.,ul
l,rou_ht (..'Itl:)Itltl,_tmrtmtee,',J,iu'td lmnkh)_ corer'totsto the It+l'i_Itltl)l(,rul+l+erwt.tr ?.._.'+,()()()

l)rojet.'l temll, 'l'lle l)n)jeet wit,'+tlhle to get +I45,5 ntilll¢_tt Inttlke gttte 4(),()()()
_:onstrui:tiOtll(mn l'rt)n) (.'Itlhmlk of New York Ill 2 per- 'l'rtlvelil)g hell i'isllst'n:e11,'.; ;:',8._,()()()
t:ent less tllttt)prime, The tlvilililhlllty oi' l'lnttnchlt+,ul _tll l+_Iversiut_sluice y,ttlen _2(),()()()
il)tere,'.+trltte ul' le,',+_tlmn b pereellt Ims et)tlniderttbly Stmlp lmmp,"+tlm[ l_,il,it_g ::+S,()()t)
l_elped the I+>r()jeetet.'()_)+.>l)li',..',,,+,'l'ttke-out l'[nl)nclug hits I.IVA(' I._,,(1(1()
t_tHyet heel1t'()tlt'ltlded, l,evel t't)ntro[ ,_ynt¢..,l_ '21,?,()()

1/Opl)nel 4_,()()()
li i,,,+lllll)t)rttlllt to t)ole thttt tile ])rc>jeerwould 11()thtlve Mc)tor co,tirol center 15,5()()
been eo+t-el'l'ectlvew ithout the ilvillhtbillty of the I 0 Service tr_ttlnll_r1+_ler .J+._,,_,_+0+.(.!
pc,ree111investment tilx eredlt, the II percent energy tttx 4'/44,()()t1
credit, ttml rtlpid depreelittiun (5 yem's trader the +It+'-
celenttedcostrecovery sy,,.+tem), iJowert)ousel+qtlil_]leIIt 'l'¢>ltll 41,:-II¢+,()t)()

ltltttke/l]lver,'.;i¢)nStructtlre l!!qtlipII1etlt'l'_)l_tl 7,.14,(1()()
Ivlshtlleci tlulcl ()l)er_ttlung (._ost,s Aces,',+,,,+nmd 7(),()()()

'I'tle refill lnsttllled _:o,'.+tof the Week,'+Frill,'+prr>jeerwtt,s 'l't'tUl,,.JUllssit)lllille 1()(),()()()
$7,7 nltlliull ($1 ,_42 per tllSltllled kil¢)wlltt), Pntjet.'l l'owerhuu,,+emid ttlllr+lee ,'.;truetttre 9()(),()()()
e(),'.+t,',;by clm_l>onentllre pivetl tl)'l'tlhle 3-2,,Ali ellrly Itltttke/<.llvernic)ll,,.lll'tlt.'ltll't' 8,S(),()()()

st)st estl)lltlle wllh Ite1+_11ztttlcmhy t.:C:_t)11_c_lleUltSglvetl Pc)wer _+,t_1+,It_it ,SO(),O()()
Iu 'l'ttble ?,-?,, '+<'l'_)t_tl $4,(')4(),()<+.)()

*'l'he tlllllllltte l)rc)jet:let),,+l,i_iclt_tliltgdt.',_l_,11+111dt+'c)ll-
structlot) 111ttlltly,enleltt, wt1,'-+,'I',"],'7nli111_)ll,
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to I'SP&L', or (2) PSF'&L Ims given Sottth Fork II writ. Itr their motions to intervene° lhc 'tribes, WDF, ltttd
toll lIOtiCt;Of tcrnlllUttlOll, WI)(t COlttOlldctlIlllttthe ¢OllSlt'tlt:,lloll[tttdOpel'ltlltJllt_l'

Weeks l:qdlsarid oilier projects Iii tile Sxlohtmllsh River

Tills type of provtslott Is belier, t'l't_tlltile pOlllt of' view l]ltStllWotlltl ctmtuhttlvt',ly Ct_litrlbtllcsedlll|ell( tidLlle
of tile developer° ttmn tile frcqttently lxxtposedbut nx- rivers ,,,luchthltt the atladrontous f'lshery resources of
petlslvc requirement that tile developer post ii bond to tile btlstxtwould be lldversely ttITected,The petitioners
cover tile cutlttthttlve lttllotlnt of'overpttyttte.ttt IIILlle l'urtht,'rrequested tlutt ttbltsitt.,wlde Ctitltttltttlve Etl-
event of tt dcfitult or contritct tcrnlitmtion, vlrotllnetltal Inlpltct Study be coXUlfletedbefore lt llt.'etts-

lng decislot| wits lltttde,

PSP&L tllso included n project bttyout or "right of t'lrst
refusttl" chtuse, TIlts restriction stttles tlutt "Sottlh Fork In response lo those ltssertlons, South Fork t'uttdcd two
I1shall not transfer or pox'fulltile transfer of ali or any studies to determine tile potential sediment load durlxlg
portion oi' its interests til the project or this itgt'eemc'nt, both project construction mid oporlt(lon, Tile study
except lte t'ollows: fotittd that, with COiltrol tl|ettsttt'es [tl piace, COllStrtK'{lotl

of the project would contribute less thaxtone ton of st)li
1, 'I'o troy pnl'SOilor exttlty tj|Itrdlrct.',{lyor lttdlrec.tly Is i'lt'otltthe proJt_ctsite, lit ltdditlon, pt)tetltlitl eroslotl lttld

contx'ollcd by the persons who control South Fox'k sedimenttttioxl ltupltcts assocllttcd with loxtg.tertu opcrtt.
I1'0 tion oi' the project wottld be ntlxtlnlttl,

2, To tiny pet'SOllor exttltywtthltl six tO)tllOxtthsM'tcr As Weeks Frills Is locttted 17 fillies upriver front SilO-
tile exl)lt'lttloxtof Lhcoptloxl tlcscrlbcd Iii pltragx'ttph qutthnie Ft.tlls,Its|ltxllmssable bttrrler 1olhc tlllgratloxl o1'
6,2, provided thltt such option Is not exercised ltnltdrotuous l'lsh, setllmexttatloxt wits the only potential
lhereln; or source oi' adverse cumulttttve tmpltcl, FERC thus found

that lt wits not necessary t'or the project to be tnclttded
3, 'ro lttty other persotl or entity without the wrlltexl next., in, or subject to, ttxtyCtltntJlttttvc lmpltct Assessmcllt

sent el' PSP&L," Process (CLAP) lllttt might be appx'oved for the basin,
The FERC llcetlse l'ox'Weeks Fltlls wits Issued oil April

The oplloxl chtuse gtves I-'SP&I.,the rlghl to l_urclutse 25, 1985,
ltll of the project intex'csts that ttt'esubject to the

i_x't_l_t_sctltt'atlsl'ex't_tttct'nit tint loss atlvlttttttget)tls tc_ Because o1' lttcx'e,,,,,edcosts ltlltl lcttgthy rts well lte tlll-
PSP&L thlul those which South Fork II Is wllllxtg to tic- detcrtnlxted delays, lnclttslon Iii the ClAP pt'ovess
ce'pl i'x'ollllltc IU'oi_oscd[x'ztllsfcrt;e,The opllon Is excx'- wotlld haw; bectl a "prt_jc'ctstopper," lit l'ttcl, LhcFlxlltl
citable at arty tttllc wtthltl (_0clays after PSP&I_, l_xlvtx'oxmtentltllmlmCl Slltlelllt'lll for lhc (_thet'l_rojects
rc,cclvcs wx'ttterlnotice from South Fork I!, til the Sxlohomtsh River Bltstn wits tint rclottsed tmttl

Jttxtn 1987,

The conll'ltt'l IIIso lH'ovltlnsltSstlrltllCeSatltl l_t'olecllt_t,_tc_
lhr' I_l't_jt,cl tlovnltq_crs by sttttlt_gIt_ltlwhiln lhc ttgrctr- 'l'he I,'Ei_,CIlcct_sc'c'tmlldtts 37 llx'liclcs thtll t'CtlUit'o
nlexlt Is stlb.jecl 1o tlnerttles, regtilltltOllS,lttttl ortlex'sof Set,lh Fork 11,anltmg ethel' thintgs, It_:
gt:,'cr_mictttttl t,ttatht_t'i[lcshttvtxtgjttt'tsdlc'tlt_ntover tile
prt_ject, the i_ttrchasc pa'lt:cis xtot subject tc)atljtnstt_tcxlt , Actltnlvc title of lhc x'lght to ttsc ltll hinds xteccssltxy
by tt_tygcwcrlH_tcxitttlttttthox'lty, for IIIc coxlstt'tlclltm, r_lltltttClmllcc,_tx_tlopcrtttltm

I'en'mits nnd Licenses _t' lhc project

Ali grttl-lotten'ct_t_ttnctctlItytlt'(_l_t_wcrprt_jecls IIlUSlii) • It_sl_tllltxltlIll_tilll_ltll stX'C'tlt_l-gtlgtttgSttttltmStlnttl
thx'cmghrelict'til, :;title, _tx_tlltwttl llcct_sixig px't_cesscs,()tr kccp l'oc't)l'ds
Atngtnst29, 19b;3,St:_ttthl:_l'k 11l'llcd lintltl_pllcittt(_xt
wtlh I,'I,',R(:to c_mstt'tlt:l, tq_nt'_tltr,_tt_tt_:',._ttttttl Lhc • l'vc'pm'c lt i,Lnpt_'tt_t_I",ccrt'_tli_l_tlRcst,ttvccs _t_lttl
Weeks l:alls pt'c_jnct,'l'hn 'l'ttl.ltp 'l'e'tbns, the c_mstrttct, t_lttit_t_ttt_,and (_l_Ct'_tt_, x'e_ts_t_ablc
W_lshl_gLt_tll)el_trtll_etll t_l'lqshcrics (Wt)F), _tl_tllilt, x'ccrc,ttlt_n_tll'a¢lltlins
W_tshlxtgltml:_epartt_c_t t_lf}att_n (WI)G)l'llcd pctl-
ltt_s It_II'llnl'VOile, o l'rcpltl'c lt plllt_to cotttl't_lct'_sl_l_, tiller, tt_ttlsltq_n

sl_d_illly I(_Illixtln_ltz(.'setll_xle_ll_lllt_tt_ttltlwilier'
polltltltm
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Table 3-4

Permits and Approvals
Required by the State of Washington

Weeks Falls Hydroelectric Project

St_itute or Permit or
Agency Reguhltion Approved St_itus

_ "IDepl o1'Ecology _,(.W t)0,03 Permll to ttpIU'Oln'lalepljbllc PcJ'nltl applied for,
waters (Water Righi)

Dept, of Ecology RCW 9(),()3 Reserw_h' l.'ern_itand I)am Not retltth'ed,*
508-12 WAC Sat'cry Api)royal

Depl, (_t'Ecology Pl., 92-500 & 95.217 Wttter Qtlllltty Modtl'lcallozl Cerlll'k'+llhnl _lpplled for,
RCW 90,48 and Certification
WAC 173-201
WAC 173-225

Depl, of Ecology RCW 86,10 Flo_d CuJllrul Zutle Permll Kltlg C(.)tllliy; perlllll h_be
applied l<_ras required,

Depl, of Ecology RCW 90,16,05() Power l:'rotlucllolt I.tt.'ettse Fcc 'I'o be applied for,
RCW 90,10,06(I
RCW 9(),i0,()9()

Dept, of Ecology RCW t20,58 Shorelltle Mmmgemenl Review Assigned lo King Cotmty,
173-14 WAC

King Cotmly RCW 9(),58,140 Sltoreline Mmmgenicnl l'ermil applied for,
173-14 WAC Subslanllal l?)evelopmenl Permit

Depl, of Ecology RCW 43,21C Stale t?,nvtr()tmlenlal Policy AcI of Assigned lo King Cout)ly,
197,10 WAC 1971 (SEPA) C,ompliance

Dept, ot' Game RCW 7520,100, Hydraulics Project Approval To be ttpplted for prior
IO COllStrtlclioll,

Dept, ot"Fisheries RCW 75,20,100 l lydraulics Project Approval To be applied for prior
lo COllSll'tlcltoxi,

Office of Archaeology & Executive Order Archaeological Approwd Approval granted,
Historic Preservation No, 11593

Dept, o1'Health Services 248-54 WAC Public Water Supply Approwd Permit lo be applied
l'or ii'required,

Sltlle Pm'ks & Recreatloll RCW 43,51 Appr(wal lo occupy state hind '1'o be applied for,
Com missIon

Dept, oi'Transporlaiion RCW 47,12,120 Airspace Lease Agreement To be applied for,

Depl, of Natural Resources RCW 76,()9,()10 Forest Practires Apl_ltcatlon '1'o be applied l'or,

*Becatlse of lhc small size of lhe prop(_sed diversion weir, lhc Washtngl(_n l)eparlluenl of l!_col()gy(WI)()E) did tl_l
requh'e a formal dam safety approval for the project, A reserw_ir will not be constructed; therefore, a reservoh' permit
Iu not requh'ed,
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At the powerhouse, one-half acre of Douglas fir (125 ancient habitation, visually survey the site for artifacts,
trees, mean diameter 9 inches) and one-quarter acre of and assess the site's importance to the total history and
red alder (50 trees, mean diameter 7 inches) were prelfistory of the area. As there are no existing records
removed. Where feasible, areas not occupied by project or indications of use of the immediate project area by
features were revegetated. No major vegetation the Snoqualmie Tribe, ii was determined that ihe
removal was required for the excavation and construe- project would have no significant impact on cultural
tion of the buried 3,830-foot-long transmission line and resources.

only a few individual red alder or Douglas fir had to be
removed during construction of the power tunnel, hnpact Mitigation Strategies

Water Use and Quality A variety ot"construction techniques and operating
measures were/are employed by the project developers

A report was prepared ,and impact mitigation ap- to preserve aesthetics, maintain fish and wildlife
preaches developed in consultation with the federal, habitat, and eliminate adverse water quality ixnpacts.
state, and local agencies with responsibility for manage- Mitigation strategies include the following:
ment of water quality and quantity for the South Fork
of the Snoqualmie River. These agencies include the • Establishment of a 38-cfs instream flow requh'e-
WDOE, U.S. Army Corps of Engineers, the U.S. En- ment. hlstream flows are reduced during project
vironmental Protection Agency, and King County. operation over an 850-feet stretch of the river. A

38-cfs instream flow was established for this

The WDOE has established water quality standards for bypass reach, which is equivalent to the 7-day, 10-
the streams and rivers of the state, depending on their year low flow event. This discharge approximates
location and use. In the project's vicinity, the South typical summer low flow conditions and is main-
Fork Snoqualmie River is a Class AA stream. To rained for aesthetic purposes.
benchmark the existing water quality, South Fork II
monitored dissolved oxygen, dissolved solids, • Installation of 14 travelling-belt fish screens with
suspended solids turbidity, temperature, nutrients, bac- differential water level monitors. Measures to
teria, and chlorophyll a for a period of one year. Spe- protect resident fish populations include one-
cial care was taken by the contractor to prevent cement quarter-inch screen spacing to prevent fish entry
or petroleum products from entering the river during into the penstock, a fish return pipe to direct l'ish
placement of coffer dams for the construction of the that have entered the intake structure back to the
diversion weir and powerhouse, river, and a maximum design velocity of 0.5 fcel

Recreational Resources per second for flow approachhlg the fish screens.

A report was prepared in consultation with the • Provision for bedload passage. A permanently
Washington State Parks & Recreation Commission open outlet pipe in the weir allows for conlinuous
(WSP&RC), the National Park Service, and the downstream passage of natural bedload. During
Washington Interagency Committee for Outdoor high flows, the rubber weir deflates as needed lo
Recreation, The study considered the recreational ep- maintain the headwater level up to the pot,lt
portunities offered by the project with respect to needs where the rubber weir is completely deflated and
expressed in the Washington Statewide Comprehensive lies flat on its apron. This facilitates bedload
Outdoor Recreation Plan. movement since the primary transport mechanism

is via flood flows.

The project boundary doe not encompass restricted
areas such as river segments that have been included in • Establishment of raml_ing rate limitations. Studies

or designated for study for inclusion in the National performed ()li the diversion reach indicate thai be-
Wild and Scenic Rivers System, lands within the Na- cause of the river gradient in the diversion reach
tional Trails System, or wilderness areas designated (approximately 10 percent), little increase in
under the Wilderness Act. water level will occur (estimated to be less than

Historic and ArchaeologicalResources one foot with full load rejection). Because of lhc
width of the river downstream of the powerhouse,

An on-feet reco_maissance of the site was conducted to the stage increase from minimum flow will also
record and evaluate any archaeological resources, be less than one foot.
_ltltOl_ lll_ 3111tI;111_1k; IJl IIIK._ ItL_llltllll ILlll,k/ ILL"_ OLIILC..I. ILIIilI_' 1_1
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• Design to eliminate dissolved gas problems. The at the same time asking that ali electrical equipment
intake structure is designed and located to achieve normally placed outside be housed internally within the
sufficient submergence to prevent vortices, air powerhouse superstructure. The design solution in-

entrainment, andconsequent supersaturation of cluded excavating the t'oundation as deep as was cost
dissolved gases. The buried penstock will mini- effective and siting the powerhouse slightly
mize temperature rise of diverted waters. The downstream of the technically optimum location to
project design features an upstream control tuck the structure into a more prominent side slope that
mechanism to monitor flows entering the reach, exists there. Additional aesthetic treatment included
with automatic controls to operate the bypass or board-formed concrete construction, which was painted
the intake gate to assure that the prescribed in- to blend with neighboring trees and exposed geological
stream flows are maintained, features.

• Racking the tailrace pipeline outlet with a bar The recreation plan was designed to preserve use pat-
spacing of one inch to prevent resident adults terns and facilitate public use of Weeks Falls. To attain
from entering powerhouse discharge waters, this goal, South Fork II included: a hiking trail joining

a remote parking area with the powerhouse and falls
• Establishing a maximum water velocity leaving overlook; fisherman access routes leading from the trail

the tailrace to prevent scouring of the natural to river's edge; public contact with and access around
bank and river bottom, the powerhouse; handicapped parking accessible to the

falls overlook; and a formal falls overlook that enables

• Revegetation of disturbed streamside areas ac- safe access to views of the falls. The cost for the con-
cording to WDG guidelines, struction of the proposed trail and overlook was ap-

proximately $30,000.
• Burying the 34.5-kV transmission line in order to

protect raptors. Additional expenditures required to accommodate
WSP&RC design criteria included an estimated

• Scheduling major construction activities during $50,000 for powerhouse redesign to render it visually
the summer months+ when the flow is expected be aesthetic, $100,000 for the burial of the transmission
less than 200 cfs, to avoid impacts on incubating cable, $20,000 for burial of the intake structure, and
or spawning trout. $20,000 for location of the powerhouse downstream 50

feet more than required technically to separate it from

• Disposal of approximately 8,000 cubic yards of the falls. The total cost of the recreation proposal and
spoils (rock and till) in a nearby gravel pit. Sur- the additional mitigating measures is estimated to be
face soil materials were stockpiled and utilized $220,000. This cost is incorporated in the total direct

t'or site restoration, corrective grading, and construction cost.
landscaping.

• Use of such erosion control methods as contained Land Use Agreements
excavation, drainage controls, settling ponds, and
sediment disposal. The project site lies immediately adjacent to Interstate

90, the major east-west thoroughfitre across the Cas-

During the course of consultation with WSP&RC staff, cade Mountains from western Washington. The charac-
South Fork II developed a formal recreation and aes- ter of the site was dramatically influenced by the
thetic design program for the project. The design pro- development of 190 and parallel railroad and Iransmis-
gram areas include: (1) developed recreation facilities; sion line con'idors. In fact, realignment of l 90 (1969-
(2) architectural design of the powerhouse; (3) develop- 1971 ) required rechanneling the South Fork
mcnt of a formal fails overlook; (4) aesthetic treatment Snoqualmie River and obliterating the uppermosl of
of the diversion weir and intake structure; and (5) aes- three waterfalls.

thelic treatment of plant electrical equipment and the
transmission line. Little additional impact occurred to terrestrial resources

since the project area is limited in extent (less lhan 2

WSP&RC required the physical area of impact caused acres) and confined to a narrow strip between the river
by the presence of the powerhouse to be limited, while and Homestead Valley Road.
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'i'ht' imq_crty lm whict_ the site is I_wat_'tl i,__w_wd I_y ]l'I'(_ jeC|i (_A)I_iI,_,;1]lrlict_ i_ll_pl
tl;c state of Wa,;hinglt)l_ anti divided it_lt, lw_)ad.

tliiIlislrative .jtlristliclio11S. q'lW di\,ersi_Jl weil, l,_xvc'r..

Iit_tlse, _111¢,|pol'lit_ns of lhr' illtake slrlwlt,lc, pellstock, (..'_lJslrucli_ll _',,;t_4illilinlcll il_/\l_ril I_)le,_,;itt¢l Itw
_llltl transmission line, arc located o1_lanai ntlH_illislcred project slarletl ttt>i_ May I tl/,Il, '1'1,., t't,_slHicli<u_

by lhc WNP&RC. 'l'he pellsl_ck, Iri,,nslllissi_ll line, alld
3-2. A b_mus was olle_'t?d I_ tlw C_llStltlcli_|ll C_ltlpallymosl of the intake struclure arc located on land ad-.
for early con_pleti_.

n_fi_istered by lilt? Washi_gttm State Del'_at'ltllelll Of

Tra_sportation (WDOT). The on-site n_a_lpt,wcr rcqt_iren_clll for lhc duratioi_ of

WI3'OT required Soulh Fork 11 Io secure a lemporary projecl conslruclion was expecled I_ average 2(1 lW_q-,Ic

construclion permil, _m airspace lease (tbr c.onstruclion per day alld Io generale $8(),()(1(1in _l_mlhly Imyr_)ll, lI_
of the intake structure and tunnel), and a frani:hise for peak periods of construction, on-site personnel ii_-

creased to aptn'oxin_alcly 4()perso_s ,,vill_a _ol_ll_ly
the underground transmission line and access roads,

payroll of $100,()0C). Operation and maintenance of lhc
automatic, remotely operated project requires Iwo parl-

South Fork ll's airspace lease for project grounds has a
thne employees.

term of 50 years or the term of Ihe lessee's existing

FERC license, as it may be amended, whichever is

laler. South Fork also holds an option to renew the A crilical construclion item was lhc agency require-
menl thai instream work be complcled tluring lhc

lease. Rent for lhe leased premises consisted of a lump August to September low flow period. Missing this
sum payment of $10,775 plus a Washington State
Leasehold Excise Tax of $1,383. South Fork II also ob- window could lead to a one-year delay in project com-

lained a "utility" franchise to construct, operate, and pletion.

mainlain its buried 34-kV power line and appurlenan- Soulh Fork ii carries a full speclrun_ of insura|wc
ees, trod paid $450 to obtain a perpetual easement to

construct and maintain a roadway. South Fork II also coverage, including $25 million in public liability,
signed a Construction Agreemen _.with WDOT thal ad- boiler and machinery coverage, properly damage, fire,

dressed timber protection and timber salw_ge. South and business inlerruption. The insutance company was

Fork I1 was required to post a surety blm_ket bond of somewhat concerned over lhc public entry and access
$75,000. aspects ot' the project concept. Cost of lhc insurance is

aboul $35,000 per year.

Soulh Fork II negotiated a J_muary 1986 Construction

Entry and Perpetual Use Pertnit with the WSP&RC. Interconnection, Transmission, and
The agreernent calls for an annual payment of $12,000,

which is reduced to $2,500 per year plus _m inflation Wheeling Considerations
adjustment _ffter a permit is negotiated and payment is

made for use of the adjacent Twin Falls hydropower Wheeling (Io Seallle or Tacoma Cily Light) was Ilol ali
site. issue. When PSP&L was selected as lhc power pur-

chaser, the project developer ran a 3,830-foot, 34.5-kV

WSP&RC required the project owner to provide re- buried transmission line to i_lerconncct with a 34.5-kV

placemenl hinds for a public trail corridor between PSP&L circuit running undernealh 1 90. PSP&L

Twin and Weeks Falls. The permittee must also main- originally estimated an i_lerconneclion tesi of

lain a policy of combined bodily injury and property $100,()00. Final charges came to$35t),(1()(), with Ihe
damage insurance in tm amount of not less than $5 rail- developer covering the cost overruns.

lion, naming WSP&RC as coinsured.

Finally, Soulh Fork II negotiated an October 1984

Memorandum of Understanding (Mt)U) wilh lhe

Tulalip Tribes. Under the terms of the agreement,

South Fork would presenl Ihe Tribes with detailed con-

struction and operation pl_s and a soils report, South
Fork would also reimburse the Tribes for legal and

bioiogicai costs incurred during project monitoring.

_
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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 Table 4-1
CO-GEN II Plant Capital Costs

In 1987, the D,R, Johnson Lumber Company com- Item Amoun!
pleled a 7.5-megawatt (MW') wood-fired cogeneration
plant lot:ated in Riddle, Oregon. 'File projecl is called Boiler, turbine refurbish, elc, $7,117,52(I

CO-GEN I1,after the parmership that owns the plant. Fuel handling system 487,(1(1(I
The developer is a private limited partnership, wholly Capitalized inleresl 319,050
owned by Don and JeAnne Jotmson and immediate h_stmmce & bonds 90,()()()
family, Hog fuel from the adjacent company-owned Loan & bank fees 75,00()
mill supplies the plant, The hog fuel feeds a Wellons 4-

Switchyard & interconnection 56,0()0
cell combustion unit and boiler thai generates _m Engineering 25,(1()()
average 105,0()0 l_)unds of ste_un per hour, The

Makeup water system 20,()00
cogeneration plant is a topping cycle system, i.e., ti Site preparation 20,000
produces eleclricity first and process heat second. Permits 55Z)0_(_
Steam drives a rebuilt General Electric turbine gener- Subtotal $8,214,570

alor rated al 7,500 kW. Sleam is Ihen extracled ti'om Slartup & contingency 230.000
the turbine to supply dry kilns at the same mill. Electri- Total $8,444,570
cal generation is 63 million kWh per year at design con-
ditions.

Table 4-2

Project Costs CO-GEN II Plant Operating and
Maintenance Costs

Cost data for the CO-GEN II plant are shown in Table Item S/Year (thousands)
4-1. Project capital costs are grouped into general

categories. Primary cost items are the combustor, Fuel 850 - 1,400

boiler, and turbine generator. The turbine is a refur- Operating labor 150 - 300
bished General Electric turbine, which was bought in Maintenance labor 120 - 180

New York and extensively refurbished by the primary Property taxes 100- 140
ccmtractor, Wellons Inc., of Sherwood, Oregon. Wel- Supervision 60 - 100
lens supplied the combustors ,and boiler as weil, in one Maintenance parts 60 - 90
lure-key bid. I! is fllerefore difficult to determine sub- Shutdown costs 48 - 72
component costs, Chemicals 40 - 80

Overhead 25 - 45

Table 4-2 shows a range of operating and maintenance Operating supplies 24 ,. 36
costs for CO-GEN II, projected from the comp_my's Coalracl repairs 24 - 36
identical plan! operating in Prairie City, Oregon. Costs Insurance __:-_L2
will vary al different sties, hence the range is provided, Total $1,509 - 2,491
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escalation rates (1,3 to 2,6 perceltt) during aU serve energy,Resulting energy (and dolhu') earnings or
the contract, Such power pricing mirrors tile sttvtngs must be sul'l'icieni to rep,y lhc loan, SELP

Revenue Requirements accotmting method used loomsare conVentiomd, low risk, credit-backed
plant capital costs, ftnancings, Sttch loa.s rcquh'e addtttoxtalsecurtly and

Table 4-3 collateral beyond the project,

CO-GIEN II Plant Energy Prloea
For tile Prairie City cogeneratlotl plant, SELP allowed

Contract Year Cents/kWh the developer to put rtp 10 percent equity for tile project
and borrow lhc rematnttJg 90 percent, Debl wits a 10.

1987 6,72 year loan at about 11 percent, the lax-exempt market
1988 6,81 rate In late 1984,
1989 6,90

1990 7,00 D,R, Jotmson sought similar terms from SELP ibr the
1991 7,11 CO..GEN 11project, its both plattl cotfflgt.'alton and
1992 7,22 ownership were the same its Ill Prairie City, However,
1993 7,34 the demonstrated success of CO.GEN I made commer-

1994 7,46 clal lenders more comfortable providing a[lracllve
1995 7,59 repayment terms, Inlerest rates were also well below
1996 7,73 1984 levels, The conlpany ended up flntmclng lhc phtnt
1997 7,88 through tm Oregon bank,
1998 8,04

1999 8,21 Tile State of Oregon provkles other lnce.llves for ener-
2000 8,39 gy projects. Tile Business Energy Tax Cretllt (BETC)
2001 8,57 program allows a 35 percent state tax credit based on
2002 8,77 the cost of the quallfyh_g energy equllmtent, The tax
2003 8,98 credit Is spread out over 5 years: 10 percent ht years 1
2004 9,21 attd 2, and 5 percent each tn years 3, 4 and 5, The Rld,_
2005 9,45 die project applied for and received a state energy tax
2006 9,70 credtt,

generated by tile cogeneration phmt is put to a
use after generathlg electricity via extraction Permits and Licenses
turbine. Kiln dryers at the lumber mill nearby

approximately 16,000 pounds of steam per hour, D,R, Johnson Lumber Company obtatIled one federal,
s,une company owns bofl_the powerphtnt and four state, and stx local permits for this project, Table 4-

mill, the developer chose not to account tbr 4 ltsts these permits, the issuing agency, the date ap-
sales in project revenues; power sales are the plied for, and the cost, where known,

force of this project,
One additional approwd lhe developer sought was not
required by htw. A condition of the Power Purchase

Project Financing Agreement was Oregon Public Ultllly Commission
(OPUC) approval of the contract prices, Approval was

developer successfldly butll an identical plant in given tn December 1983, OPUC rules require only that
another subsidiary lumber mill in Prairie City, utilities submit either a copy or a sumtuary of lhc con-
D,R, Johnson l.,tmd_er Company, using a whol- tract lo lhc OPUC, However, pasl practice had the
limited partnership (CO-GEN I), financed ulilily submitting lhc actual colillqlcl Io ll_e()PUC for
il_ 1984, using the Oregon Small Scale Ener- approval, OPUC staff would review coltlracls alld

Program (SELP). This program functions its make approvlll recommendathms Io tile Commtssto_t,
bank," managed by the Oregon Department That practice changed in early 1987, 'l'he OPUC no
SELP raises ftmds by selling Oregon's longer approves such contracts, and has so ttlf'ortned

obligation bonds on the open market, The t'egulaled ulilllles,
exempt from both slate and federal tax,

then finances projects thai either produce or con-
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Table 4.4
CO-GBN II Plant Permits

Permit Agency Date lssm,,d C:.st ($)

Notice of Qtmltt'yhlg l;'ttt:lltty Stttltts I-IER(I.! l().,2().bl(_ 11/tL
Boiler/Pressure Vessel lxlslttllatloxl OBCA 10-20..8(_ 10

l:.,,'lectrlcttlSafety hlspe¢lhm OBCA 12-09-86 ll/a
Ah' Coxlltuuhmnt Dlsclmrge ODEQ 12..15.86 2,685
Wl|Icr l'ollulloll Ctmlrol Facilities ()DEQ 12-15..80 8(1()
Cox|dlttoxml Use DCPD 8-14-8(_ 25

L_md Use Cotnlmliblllly Sttttement DCPD 8.15.80 ()
Solid Waste Dl_postd DCED 10-29.86 ()
Butldh_.g DCBD 11-18.86 1,336
Pltmlblxlg DCBD 11-25.86 75
Road Righi-of-Way Use DCR 3-27-87 ()

Note:

FERC. = Fedortll Et|ergy Regtih|tory Commtsstotl DCL:ID= Dotlgh|_ (:outlly ButldlIIg Det_ltt'tll_t,lll
ODEQ = Oregon Departmexlt of Exwh'onmelmd Qtmllly DCED = DottghL_Ct, truly Etlgh'_eex'I)elmrtlllcxll
OBCA =Ox'egoll Butltlhlg Cotles Agency DCR = 19otlghls Cotlllly Rottdxlmslt'r
DCPD = Douglas County Phumhtg l_epax'lment

En viFollmental Impacts combtlntton tt,qell'tv,hitxnlzes atr pollutloxl, The cotubtJs.
tkm syslem tlo,slgxlex'ltlltl n|[mul'l|t:lurer, Wellotls lilt:,,

gtmr_tnlteedCOml)llallcCwith state arid federal I_crnllt rtr.
A chief etlvtrontnelllt_i a_q_t_ctof It|is prelect, ts postllve: tltJtremettls, Corot"'_tlsiton_ttlhc'C()-(]I!_N II phll_t txwor-
_olld wasle tltsl'_osal, For high qtmltty lbresl producl porlttes t'(mr "c.ycll_-bl=tst"round l'ttcl _:ells, E=lchcell
mill restdues (chips and stmvtt_gs), ftber m_trket Ims overftre cot_bt_slh,= =rh'tnlels al Ihree levels

tlexutmtl rernttlns l'tdrly COl|Sll|nl,Chlt'_s_tnd_lmvtngs lhrottgh thl: walls it_adtlltiotl (o lhc Ull(.lergl'ltlc ltir, 'l'hc
supply pulp, paper and lmrllclcbt)ax'tl-typc px'odttct,s,lt_ C().(]EN li l.'_llll_lsystc,m design lx_ch.ndc,s =t=_
ct:ntrast, hog fuel is Iratllllotmlly I|o1 tl good l'tber c,cot_omtzer, a combttslto_ atr pr_'.healer, a_ exhtm,_lg_s
l'eedstock because of its high bark cox_lent, lt is a got,d rectrcuh_t[ot_ syste=_, trod a Wellons =uttll[cl_mel_=trtlct=-
tt_dustrlal energy l'ucl, but demand varies widely with late c¢_lleclox',This tl¢.'slg_lresults tI_opltt_ttHl_contbt_s-
lul_lber pl't_thlcllt_ll,iii tile past, hog fuel tllsposal wits iloll, espt_clally for I_arltcttlalcs, li!xl|lttlsl gas
t'retlUelltly shuple hlctllel'atlOll, using "teepee" style rccll'cuhtlttm ttlh_ws it strcoml chal_CC[t_btlrl_ i_al'ltctt.,
btlrllcr,s wtlh 1_ot_ollullt_llCOlllrols, Ali ellcrgy llml'kel la{cs al_d¢ltrbt_lllllt_l_OXidt:,'l'hc I_lulltclt_lws _l'e =t

for hog fuel developed and t_()IlttlltleShl de_=selypOl'_t=- statldard 8-h_ch.dttuueler ttd'_e,_ize,These cyclo==esare
lated areas such =_sthe Wlllamette Valley, Remote cl't'cctivc _tlx'e_ut)vh_grem_dxdt_gimrllcuhttes l'rtm_sl_tt.'k
sites, h¢_wever, sulTex'a Ix'anSl_orlalloxlt'os[ petmlty Ilmr
llrxltlShog fuel tlS_;;s,Therefore, dlspo,,.lal_1111occurs Ix1 gases,

nmuy remote areas either Ihrottgh burxdx_gox'lal_dflll- i-log fuel Is by Imtut'c sult't=r-l'rcc, I-,;1_lssh_s _1't'¢_l_:crl_
ing, Both disposal melltods arc unsatisfactory, wasting
air, fuel, al|d hind, Cogel_erallon elTlctently disposes of arc l_ttrllt,tllltlcs, t'al'l,t_l_l'al_._l_(._xltlt,,xlitr_gcll ,_xldcs, _llltl

volatile ox'ga_llt:t:tmq_otmtls, RCtlttircntc_lts t_l'lhc Air
l_og fuel, t:ox_it'olsc.tmd'_ttslh_x_emlssi(ms, and x'ecovc:rs C_,_ta,_=lmmll)lst:l_u'gc l_t,rt_ll lsst=cd by (1)I)I.I_Qc_lll
tnaxh'_um t,ncrgy h_ lhc process. Ash [rem lhc bttrm.'r,

l()r l_t,rh_tlit• _,_()III'L'cIt:SlSI(_mt'llStll'eII|e,qt,(.,tllJsst()ll,',¢,
about 1 perccx_lby volttluc t_l'the fuel, Is disposed of lx_

'l'ablc 'l-5 sh¢_wsl_t_rn_lllctlcn_lsstons lhr (!().(JEN I1,
lhc cotlnly hmdflll,

The cnvlronmet_lal tr=',tleoft'for burxdltg wood, how-
ew:r, Is =_h'emlssh,ts, Experience shows lhat proper
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Table 4.S IV_lS)I,u,,l'ot,e(?().,CtttNI1,El't'tu'l,4Illen.,foveI'ocusetlt)11
CO-GEN II Plant Emlaolor'lo I,_tlll(lltlgilult pltml I'h',_l,C(ixtslrtlt,tJotlof (/(.),,(]li!N 1

l'llllshmi LitNow.;tld_erL9HS,The 2-yetu'wlm.luw be.
lLelll TolIN/YI' tWuell ¢Olllt'lLvi power d_llvm'y dateslo lhc utilities tlletl

l_llowed I),FA.,Jtillti,,,Joltto ftu:Its on C()-(_}EN 11,
l'lu'tl¢tthtte 149

Cttrbon ntonoxlde 17!) Agthttt time, prelttutxltu'ywtn'k wt_ tllt'etl_.lyunderwtly
Nitrogen oxides 126 (mCO.CIIEN 11,D,i_.,,IohtlsoxtI'_ottghtthe ttlrbltle ixt
Volitllle ol'gtllllu contpoumls (_3 19B,lmid begttnr_l'tlrMshlnenl III elu'ly 1986, Phtnt c(m-
Sulf ttr dioxide 7 slrucllt)n I'meg_ttliii Iho Ihlrtl tltiarler o1'191,16,'l"ht, l'ttclltty

weut into corut'nercial (_l'mratton(.)ctobm'1, 1987,
Because tile ce.dEN I1 pllml ellllls less |!lltll 250
tons/ye_tr total l'or each of these polhttants, lt is subjeel
tlelther lo New Source l'erl'ornmnce Slatldal'ds nor Haz. lnterconnectiOll and TrallSmissiOll
ttrdous Air Contnmtnntton Proeechtres review, lt Is also Factors
exetllpt t't'Olllcotldtlctlllg till tlir tluttlity tltltlly,',liS()l'pol-

lutants, ODEQ staff deterxnined thai CO.GEN 11would The electricttl llltex'comleetkm eqUllmlent coxt,'_lstsof
lIOI hitve li 8iglllt'l¢ltllt hupavl Oil li ll(}lltlttllllltlleltt til'Cit lhc switchytll'd swltchgettt', llltlltl ltlld lttixllhtry tl'ttrl_t-
(Riddle is ali ilttalnment areal,e,, its ah' quality meets
l'edex'alstandtu'ds), l'ornlers, bus duct, COlltrolequiplrient, ttlld powerlltle

c()nttecti()tt, 'l'()ltlltrust Wits ltbottt$56,()()(),'l'he

Water intpltcts center ttroutld st)ttl't?esfor lllttkettp and swlK:hyttrd Is betweexl tile phlllt tmtldixlg ltli(,l till exist.
cooling wilier,/trill disposal td'tor tlse, F,'orC.O-C]EN II, lng power line, CO.(tl:7,NI! pttid l'or ali ltltert;ottlleClioll

equtpnletll, PP&i., reviewed t)rolecttve devices used in
nlakeup water comes front lt County reservoir, There
m'e lte stix'l'ac.eor groundwllter wllhch'awld hltFntClsto tile lnterconneetloxl, Actual contlecttotl to tile utility.,-)

nlitigllte, Wltstewatet' COllieS ft'Olll boiler lind uoolhtg systetll wits ttttdel' tile direction of PP&I.,, Ct..,(}EN 11
lower blowdowxl and detlllneraltzer wilier, li Is ali dis- genenttes 13,800 volts ot'electx'letty, which Is stepped

tlp iii tlm trttnslkml|er bank lo (_9,[)C){)volts lo Illitlch
chltrged lo a seepage polld, No direct dlschttrge Lt)state

PI'&I,'s system, No trausmlsslon or wheeling issueswittet's occurs, Ali blowdown Is neutralized such thtlt
llt'ose bec ltuse tile power ptnrchaser istile lot:til utility,lhc pH t't|ttgeS be,lweext 6,0 ttlltl 8,0, The devel(Iper

measures seepage pond discharge flow mid pH dally,
Sodium, chlorklc, tolal dissolved soltds, and specific
¢ondttclatlce are measured quarterly,

l..,allduse impacts are mttltmal, Many factors uo_t-
tributed to site selection: the plant ,,dtohad axiexisting
wtlotl-l'tred bollex' lllltl t'ttel silo on lt; tile site Is ollly 4
acres In size; part o1' that 4 acres is In a heavy lndtlstrhd
zone; tt adjoins industrial prol'u.'.rty(the tnill) to the

south; and the existing mill butTers the Imwerplant
ft'(ml the nearest residential development,

Project Constmuction

The CO-GEN II l_llmtcoxtslrttctlon schedule was titter-
mined by two external t'tlctors--lhe construction o1'the
phml at Prairie City and tile power tmrclmse contract,
whit'h called tbr elecll'lt:lly delivery lo PP&I_,by
l)ecetnber 31, i987, D,R Johnson ilegotlaled power
I)ttrchase conlrllcls iii roughly tile ,_ttx_lelitre ht 1982
lttld 1983, However, tile Prairie City phtttl COlllrllcl
called for operation two full years (December 31,



=_...... :: ........ _ ........ ...... _ ......................................PURI:'A Rosotni¢c Dovolol_mCl|t In thcp{!ciflc NW 5,.1

Chapter 5

4.3-MW Opal Springs Hydropower Plant
Madras, Oregon

Project Description Tablo5,1
Opal Springs Plant Capital Costs

In January 1985, the Deschute,_ Valley Water District Item Amount
(I)VWI)) t_'gitll opc:t'athlg the 4,3-MW Opal ,.ql_rlngs Gen¢;ral civil
hydroelectric plant, located near Madras, Oregon, 'l"he Site pl*t_pat'tttiotl $300,000
project lHtlttll|ed ttf'tctHt)til'CeHl}rh|gs IIIthe bottonl of Diversion 556,500
tile Crooked Rivet' Cat|yol|, "I'he springs supply dollies- Ii|lake 830,()()()
lie water for the Culver area south of Madras, ltlld hltv(_ Conduits 526,100
heel| tlse(:l_lhlce the early 19008, The developer 18a Bll'ttrcall(m 640,0(.)()
mtmlclpally Incorporated domestic water supply dts- Penstock 570,000

trier, which operates the Opal Springs water system, iJumphouse 1,611,500
l'rlor to the project, the DVWD diverted water from the T-G Installation 180,000
river tlp/,llrcalIiof the springs to drive turbines, which tll Rivet' channel
turn drove pumps, 'I'he pumps llftod spring water over Subtotal 5,219,100
9(:)0feet out of the Crooked River Canyon to the sur-
corroding plateau, Thls project adds to the original func- Telemetering 77,230
tlon of pumping domestic water, Steel culverts 401,140

Pumphouse mechanical & electrical 250,000
The project consists of diversion, conduit, penstock, Turbine generator 1,925,_)0
surge tank, po wet'house, and transmission facfill tes, S ubsta tlon 30,000
Other related features Include a flow bridge and ptml. 'I'ratt,,.tl'(_rl)ler 93,895
phouse, An existing diversion dam was first raised 'Frtttlsmlsslon line 518,700

from 6 to 10 feet high, The dam is lo build head, not Bridgework 200,000
storage, River water flows first into tw() 12,5-foot., Startup 10,000
diamt_ter, 1,200.t'oot.long conduits, From the condttlts, Englneerhtg 1,106,920
water then enters ltsingle 16,,lk_ot-dtanteter penstock° Contingency 910,515
going 175 feet to the turbhte, Diversion design Revenue reserves 1,684,5()0
provides a head of about 40 feet, Diversion sttpplles an District expenses 356,500
average 1,50(} t:ubtc feet per second (cfs) (ff Crooked Capitalized lntercsl 2,931,500
River water to the powerplant, The project is a run-of- Earnings during construction I.L_4_L5_20_)
river project, with flows over 2,()(.10cf's cresting the Total $14,3()0,000
dam, Water drives tt lurbhle gencrat(_r rated at 4,3(1(I

kW, Electrical generation Is 23 mlllh:m kWh per year til Table 5-2 c{>litttltlsoperating tttld lntdtltciltmcc costs for
tle,,+tgncomllttons, ()l+al Springs, Plant labor costs arc based on three now,

t'ttll-tlnle l')oslttotls, 'l'hese Include two Ol:)erators lind

Project Costs ,,_o supervisor, Itrttddttton, the new i+lantwill account
for ii p(.>rtloll(20 pcrcelll) t>t'the gcllcrttl J_tariltgcl"sIlnle
and salary, Figures in the table arc conset'vatlve first-

Cost data for lhc Opal Spvhlgs I)rt)jocl are sl)t)wn li) year estimates, Actual costs have [')Cellslightly lt)wet',
Table 5-1, Tile prhllary cost Items are lhc dtvcrst<)ll mid "Fttel" ct)sls tlt)lhttlg, a big cosl savlI)gs t,_lltltte tt_
twttakeslrttclttres, c()11(ItJtts,p()werhotase, turl')t[wgetter- hydroelectric l_htnts, I:)omcstt¢ water t)tmipltlg Is lh.,
atpr, trod trall,,,tmlssh.)tllitres, The turbh_(2Is tt new Allls- cltttletl hl the ()pal Spl'tltgs t)peratlt)tls ttt_tlt_att)tetlaltce
C'httlmers horizontal grated, tube-type, 3-meter turbttte, ct)sls,
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Imytlletll ul' $8,21 lwr ktlowml lwr tll_lllll 1_pruvltled
for, Exlergy prig:esm'epm'tllllly levellzed', Ihey esellltlte
Iwet_nlltl_,Iu lhr,st'lwtltJlt' slH_wt_Iwlt_w Iii "l'_d_le5-3,

Table 5-3

Opal Springs Project Energy Prices

(',()l|tl'tlt'I ,Y(!III' (',cuts/kWh

198,_ g 9'_
t)8{_ 6.92
(+)8'7 6+<)c)
_XX 7,()1
981,_ '1,15
9<_() '1,24
LIt:_1 7,33

91),1 "I,6,-1
ut_5 "136
0% 7,XX

'i'he 13es<'hl_te,_'_'alh,y 14'alerl)i+_'lri_'t's,I,.5.MWO/mlSI)rl.gs 99"I X,()2
powerphlnt I.'mh.'e,_' 23 milli_.l kwh o/'eh,<'tricityper yeur, 998 8+15
I?.m,rgyji'o.t the $14,3 milliml I.'oje'_'tis s_dd lo I'm'iji'c 999 8+30
Pem+er& Light (li li I'(IIP Imsed tqmn proje_'ledavoided +'osl+_', 2()(1(1 8+4h
7'lte Water I)i+s'tri+'lfinan+'ed the ()pal Sl.'tngs pl'e_je<'t.sing 2(}()I 8,62
llle (.)regonSmall S+'ah,Energy Loan l.'ogr,ml, 2(1(1'2 8,X()

Table 5-2 2()()3 8,99

Opal Springs Plant Operations and 20()4 9,18
Maintenance Costs 2()()5 9+39

2(1()6 9,61
Item S/Ye_n' 2007 9+85

Opert_ttng hlbor 100,0()() 2()()8 10,10
Ad minis tr_tlIon/gene x't|l 15,00() 2()()9 10,36
l)on_esltepttXvlplvlg I()(},0()() 2010 10,64
C!ltt_ttlllrel_hwc'ment 3(),()()() 2()I 1 I (),94
Iv_surl_vwe 3(.),(1()() 2012 11,25
t.,lcenses/l_ernttts 5,{1__.(3 2013 I 1,58
Totlfl $280,00(I 2(114 11,94

2(115 12,31

Power Sales 2ota, 12+712()17 13+13
2(118 13,57

Negottatttms between I)VWD at_dPactl'tc Power & 2()19 14,05
l.,tghl (PI'&I,) beglin tll Ncwember 1981+F'i:'&L,'s tlien- 2()2() 14,55
(:tlrrelll _v(_Iclt:(lt'osts,l'iledwltl_ tileCh'egt_Pul_lic

Uttlily Collllllt,',;,',liOll, l'c_rnledthe tmsls (>1'cllscu,'.:siotlsbe- Severlll i,'+,'+uescity,le up lt_COllll'llL'l_legolllttlt)nS,
lween thedeveh_perltlld PP&I.,, t'l'&l+'s i)roi)u,_edprices i_lu'htdedlhc ilcltltil viii'till)le

upenlllt>l_smid lrllllllitellitllCe C'(>8l,_of theh' Wyodak co_d
'l'lle l:mrliessigned tl l'.'ower l'ttrchtlse AF,reetl+eilt un l>l+illl,Sltwe tht'se were tlllklloWll, lilt' ltei+_W+B
Nt>vt'jllt+er15, 1982, Power ,'.miensu_lth._rII+ect>J_lrlwl chititged tc>ii stilled ll_v_otml+Another issue wil8 l'l'&l.,'s
begtlll oil October 1, 1985, 'l'he term ts [(,1'36 yeitr,'.J,ex.. t>l:>ertlttt+llillld Itlitinlel_itllCefor lines 1othe phllll+'l'he
ptrlx+g_v_l)t,uevulber 31,202(I, Pc_werprices ltlclude DVWI.) ¿lBl'COdlo perform Ol'>el'llltOlltllld rntlllllelltlllUe
bl,lh C£tlmetlyllll(I energy I'myt_levlts+A t!llpllt'ily (r)|l tile tl'llnsl'(>l'llICI +¿lill.I h>buy _inew t>lle11'the line
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v()llitge Iu ehttnge(I, A t_(_-I'_ttlllttlsur_lrwe chttt,,+c wtt,'+set., tltcenttve _tpplle,,+(rely Iu t£1Xlmylng el_tltles, l]VWl'J
tlctl t_ll hcCltltSt+'t_tllel' vttrllttlt_lls were ulllllsurllhlt_, 'l'hc ct}ttld Iit)l I_ellel'[i I'l't_lllIi,

lm)Ptrsetl electrlcttl ,'+tttlldtlrtts were too strict lllltl were

ltller t.'llllllged, t:;lllttlly, _'ollll'tlL.r[t't_rllltl[Iltttl to be

t'll_tllgetl st_ Illttl lt Ilittlllvlpal ct>rl_t_nttlutl t.'t_tJltlslgil II, Pernli|s and Licenses
'l'llt' t'Olltl'llt'l took lt)tllotlth,',J to llegt)llllle, t.'ostlllg tile
i)VWI] _tl_otll_;'/I ,()()(), 'l'llts ct>st ts not lll¢luded ill DVWD obtttlt_ed six ]'etlertll, lilrec strife, £ttltl twt)luctd

Cttl'_lt_+ilt't>,'+ts,rts lt t)ct.'ttrretl bcl'tire pruject l'hltlnchlg, required peritilts ibr ttlls pH_ject, 'l'ttt_le 5-,:1llltllcales
Ihe,,.le[}erllllts, the tsstlttly, _tgellcy, tile thlle isstletl for,

("t)lll_'llt'l tltll'tlllt_ll t't'rlllillly rel'lects lilt, ellergy l'estrtlrt'e, ,tllltltilt:t'tmt, wllere ktl<)wn, (*!tr,,.;t(htttl life IlliiItctl, I'er-

l,tttlt:ly tlt_ [>(_wq.,rl_lltlllStlSilltt! flit, Is I1t:g(rlhtte sllt'h It_llg,• tllll ft)sis Wt,l't, IlH>tilelilly l>+ll'l_)1'llt>l'lllttl tliSll'it'l (_ver-

teHli ct>t+trtlvl;;, 'l'he ct'rtttiltty uf ttvttilltblc c_lergy is il,,+'tld,A,,; ht)tell c£trliel', li Is estll_ltlte¢l tilttt vlt'y.(rlhttlvlg

Ilib.,Iwsl willl llydrtwlevtrit' i_r_,iet'ts, 'l'lle ()l ml Sl_ri_tgs lilt' I}trwer sttlt's t'_llrttt.'t t'_sl itl_t_tll_1;71,()()(),
l)l't_jet'l',_ llytlt_ :;tll_l_l,,,_ISS[II'tlIIUt,S lift.' Ille[ willl I_t_tll

gt'Jlel'ttl h,llg I<.'lt_l Ilydlt_l(_git' tlltllt, i,v,, i_rvcil_ilaltt_11 I!1atl¢lltit>11It, tile n'tltlin'tl Irt.'rllli¢!;li,_lt'tl i11'l'llhl¢' 5 ,],
illltl rivt.ILIll,w, ;tllll !:lH't'ili_' Ill,v,, Illililllt'llillli.'t' I)VWI] v()llllll;irily ?;i),.llt't11111il_'ll'(,'lllt'lll v,'illl lilt'

l_r<>gr+ll_;;ill t11>_;tn,+tI_1()t'lltWt)I ,ttkt, ,'_,l'rillt'villt, re,,;t'r. (Jregtrli lJt, l'>_irtl+_it!r11t_l I;i,'.;llttl1(l Wiltllil'e (( Jl )I,W)i_i

,,'t_ir, 'l'lit, I:_VV,,]I)lilt,'.;tl(_v,, r_et'(ll'tl,,.;(l_ttlItg lm<.'l.;It_ 19()5, ,luly It)82, ill wlllt.+llit _tgrt,etl tt_ tit> lllt' lt_ll_+witl#'.(I>
l_,itsill Sllt+Watlltl i;ti11,rcflectctl it1strctu11 tlt_w ttlltl ii1tti11I+th1it Ii1itl11_ltli11,'.;Irt'itlll I'1_)_,','t+f 5()tls; (2) tlett'r-

,_i'_rillgiltrv,'s, +lr_'tl_c'i+li_m.y, st£11_l('"fuel" tt_r tills tllllle fish nl<_1't_tlttytri the pl+till; (33 rr.rill+wt'_tlly I isll
Irrujcct, killed; t_lltl (4) ellllttlice lltd+ltat thttt ()DI;W cstin_tttcs

will ct+)nq:>el_Satel't>r+uty l'isll Hot replttccd,

Project Filtancing The ODFW tit)es n(rt issue ttl_y pern_tts t>r lltrel_ses fur

hytlrt)eletrtrlc i>htlll,,;;tt exercises ct_l_trt_l illtliret'lly
I)VWI) t'itmtlcctl the Opt_l Sl)rings l)ro.ject Irl August through tile water rights permit l)rt)ccss of the W_tter

1983, usillg Ilw ()t+eg(>t_S_llttll Settle Ellergy l++(>tt_iPro- l't)licy Review Btmrtl (t]trw tJ_e Wttler l+,estrtlrc+csC'trlll-

gntnl tsl-!! ,F'), 'i'hts l+rt)gt'+lt_ll'utlclitms rts ali "uttergy llllssltm), [)VWI)'s ttgreement with (II)FW was pttrt _rf

tmt_R," tttlxt_lnilstet'etl by tile (]rugo_l Dep£trtn_ent ot' Ener- the Permit Application_ Al+l+X'_w_d(}rdcr issued by the

gy, SEi.,! +'raises l't_n(Is hy sclli_lg ()regt)tFs getleral Water Policy Review Bt)ard,
obllgttttott bonds tm the open market, 'I'he,,+ebonds are

excmpl l'x'(>xt_ht)tit state alld l'edertll tax, SEI_,P then Unlllke t)thex', later prtrjects, the til)tri Si+rillgs l>trwcr

t'tl_mices projects thai either l+X't><,luceor ctmscrvc enex'- salts COtltract did x_othave +lclause retlulrittg C)regtm

gy, Resulting et_ergy (+tn¢l tit)liar) ear_ltngs or savings Public Utiltty CtmlmlSsl(m {(ii-IU(J) apprtwtll o1 lhc

, ()I U(.+ did rcvitrw lllltt ltlq>rt>vclilust he sulTicic_l Itr reptty the lt>+ll_SEH +'ltmiis arc ctmlrtlt, t prices, Ycl lhc " " '

cot_verittt)mtl, lt)w risk, eretllt .tracked l'hm_tclttgs, Such the co_ltract rates, Ot"I.JC. rules required tllttt tttllitles

lt ratls require atldltlot_ttl ,,;ecurlty trod collateral bey(rod stlb_l_il either a copy or a'stmmmry t>l'the ct>l_trttct ttr
the project, the OPUC, lt_ the past, the utilities submitted theh' ell-

th'e c(>ntract,s, OIq.J(l staff wt)ultl review then_ alld

l'or ttle (+)l_tlSl'>r]rlgs project, SELf' allowed the make its recort_me_datio_ls tr>the C!ommissiotl, 'l'tmt

develuper Itr l'ttm_we the project tlsh_g tit>etlulty and prttctlce chtu_ged I_1e_trly 1!)87, Tt_e OPtIC i_(r Itrl_ger

1()() percent riehl, Debt l'lnallCil_g was tt $14,3(_(),000, api++r(_vessuch ctr_ltt'ttcts, _t_tl has str itll'_rllletl regul_tletl
3()-ytmr Iotlt_ tit td_otlt 10,25 pcrcc_lt, the tttx-exenq_t utilities,

lum'ket r_le iii Nifty 1983, Mt)lllhly l'mYnte_ts are aht_ul

$140,?,75, Debt service eover_ge nttl()s range from 1,32

_tt_til_ill_tl_ sttea_fl_,ws Itr 1,55 at average cut_tlitit>_s, En virolllnental llllpac[s

'l'llt' ,'.lltlle(_l ()l'eg(_ll i'_rtwltles (_tllcr incentives I'crl' (Jlr_ll Springs l_rl_(It_t'es litr£11ri_l)llulllnls lllltl tt(_,_t_lid

prt_.jt,t'ls thttt citl_er l)rt>tluce t;l' c_l_scrve e_lergy; tl_c wasles, 'l'l_c cl_vtru_ll_lct_tttl _tst)ct+'tst_l' Illis I_rt_.luctct,_-
l:lttstness i_i_erg,y Tax Cretllt (BE'I'C} l)rt)grttlrt allows tl t,er_l it_ptlt:ts t)_lfish tt_tl wildlife, ltt_tl rise, _ultl water,

35 i)erce_l stttle tax crctltl bttscd trll lhc cost tri' tl_e 'l't_e DVWI] It)t;k tl prtmctive rule ill tlcali_lg with l'isl_

tlualit'yl_g etlergy etlUil)ll_e_l, However, sit,ce this al_tl wtldlll'e rcsp()llsibilitics, As tltst'ussed al_t_ve,

I)VWI) slg_etl _lll_tgrt't,_lle_lt with (Jl)I;W I(>rt_lint_tl_
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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= ,na'my Corps of Engineers ODEQ=Oregon Department of Enviromnental Quality
FERC= Federal Energy Regulatory Commission JCPD=Jefferson County Planning Department
USDA= U.S. Dept. of Agriculture JCBD=Jefferson County Building Department

(Crooked River National Grassland) WPRB=Water Policy Review Board

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

minimum stream flows and replace any fish killed from Interconnection and Transmission
the pi'oject. Factors
Land use impacts are minimal, as the site is in a remote
location with no public access, except via the Crooked The electrical interconnection equipment consists of
River. Many factors contributed to site selection. The the switchyard, switchgear, main transformer, bus duct,
diversion-site had an existing dam; the existing conduit control equipment, and powerline connection. Total
could be used to site new steel culverts; the power- cost was about $643,000. DVWD paid PP&L to install
house site is only 4 acres in size; and the site was all interconnection equipment. The switchyard is lo-
zoned exclusively for farm use, with the project an al- cated adjacent to the powerhouse. Protective devices
lowed conditional use in the zone. Ali water needs are were reviewed by PP&L. Actual connection to the
met using Crooked River water. Therefore, the project utility system was under the direction of PP&L, Opal
has no impacts on groundwater that would require Springs generates 4,160 volts of electricity. A trans-
mitigation, 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

Project Construction power purchaser is the local utility.

The Opal Springs power sales contract called for
electricity to be delivered to PP&I, by October 1, 1985.
Plant final design began in December 1982 and was
finished in June 1983. Construction began in Septem-
ber 1983, turbine startupin December 1984, and final
completion in March 1985. The facility went into com-
mercial operation December 21, 1984.
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Chapter 6

7.5-MW Felt Water Power Project
Tetonia, Idaho

Project Description It,m,els. The average annual energy generalion of lhc
tw() plants is 31,400 megawalt hours (MWh). Power

from the $9.4 million (1981 cost) projecl is sold to
The Felt Water Power Project is located at the site of

Utah Power and Light Company.
an existing dam on the Teton River about one mile

upstream from its cordluence with Badger Creek. The Fell Dam is a low concrete gravily structure whose put-
site is appmximalely 9 miles northwest of the town of pose is to divert water into the intake slruclm'es for lhc
Tetonia in eastern Idaho. powerplant, II is aboul 135 feet in length and 12 fcel

high. About 90 feet of the dam's width serves as an un-
The original d_un and powerphmt were built in 1921. conlrolled overflow spillway. A galed sluiceway see-
The developmenl consisted of a low timber-crib dam tion 16 feet in width is located at one abulmenl. A fish
diverting flows into a tunnel through a bend on the side

ladder, installed as a fisheries mitigation measure, is
of the river. A wood-stave penstock then conveyed the

also located in the dam. The tl_mlimpounds about 40
llow to the powerhouse located several hundred feet acre-feet of water with a reservoir area of about 10
downstream, developing a head of about 75 feet. The

acres. The danl has veD' lillle capacily Io regulale tile
powerhouse conlained three lurbine generator un:. ',.

flow of the river, and has never historically been usedone rated at 150 kW and two rated at 250 kW each.
for that purpose.

In 1947, two additional units were installed in a new
Some of the features of the project are summarized in

powerhouse adjoining the original building. They were the following sections and irl Table 6-1.
supplied wilh water diverted by the original dam inlo
two additional tunnels and penstocks, These units were Intake Structures

rated at 720 kW and 500 kW, respectively. Three intake tmmels _u'estill in piace from the original
facility. The first intake supplied the old wood-stave

In 1963, lhe timber-crib dam overtopped and failed as a penstock connected lo the lhree earliest units Iii the sile.
result of an ice jam on the river, II was replaced in A bulkhead has been added to this intake, and ii is cur-
1963 by Ihe present concrete slructure. The three units
in the original powerhouse were operated until 1968. rently being used to supply water lo tile old power-house.
hmreasing cosls and the availability of inexpensive
power from B PA made their operal ion uneconomica 1.

The second and third inlakes supply the new
They have not been operated since, powerphmt. Small wood-fran|e buildings house lhe in-

"llle two units in tl_esecond powerhouse were operated take gates and lrashracks. The gate structures are lo-
from 1946 to 1968. Between 1968 and 1980, the equip- caled against the canyon wall and cover the entrances
menl was operaled periodically for maintenance pur- lo the Iwo power tunnels.

poses. In 1980 the capacity of the unils was increased Power Condui! and Penstock
from 1,220 kW to 2,000 kW, and the units have

operated continuously since. Each of the two power Itlllnels supplying lhr new
powerplant is approximately 8 feet square hl cross sec-
tion, and in unlined rock. The Itmnels exlend aboul 200

The Fell projecl consists of refurbishmenl of an exist-
feel in lenglh where Ihey transition I_ 78-inch tlianmler

ing powerplanl to upgrade its capacity from 1,220 kW
welded steel penstocks. The penstocks are Ihen joinedlo 2,(X)0 kW, and construction of a new 5,500-kW
to a 7.5-fool-dianleler penstock, 1,850 fcel long, lhal

powerphmt. The new powerplant is located 1,500 feet
,_........ °,.,........ _.,_...... _,,,;...... _...., _,,,_, ,.,_....,............... leads It)the new powerplant.
_.$_)V'Cllf_tlk-tUll _,tl tll_._ _.,',¢_l'llXil_ ]_Ji¢_ill* ,It-J_.)til _.)lttilIO Vit'_ t|ll I..,,a-'

isling 12-foot-high diversion d,'un and existing power
_
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Table 6-1 provides an enclosure for tile inside equipment,

Summaryof ProjectFeatures Switchgear and an oi'flee are located on an upper deck
o1'the powerhouse, while two verlical-shafl, Frallcis-

Felt Water Power Project type turbine generator units are located on tile lower
Diversion Dalll Length 135 ft deck. Water leaving the turbine draft tubes exits
(Felt Dmn) Height 12 ft through two 11-foot-by-16-foot concrete-lined taih'aces,

Crest elevation 5,530 f! MSL
Turbines and Generators

hnpoundment Normal water The project, consisting of construction of a new power-
surface elevation 5,530 ft MSL house and refurbishment of an old one, has a total out-

Water surface area I0 acres put of 7.5 MW and an average ammal generation of
Gross storage 40 acre-ft 36,100 MWh. Characteristics of the turbines and gener-

ators at each powerhouse are summarized in Table 6-2.

Waterways Number of intakes 3 Table 6-2
Power tunnels Unlined rock

Turbine and Generator Characteristics
Tunnel length 215,180, 120 feet

Tmmel size 8 ft squm'e SinglaetUnit TWOatUnits

Penstocks Number of Upper Plant (Existing) Capacity Capacity

penstocks 2 Gross static head (ft) 83 83

Construct ion Welded steel Design discharge (ofs) 210 420
Diameter 72 in, 96 in Net head at design

Length 55 ft, 1,850 ft discharge 80 74
Turbine type Francis Francis

Powerplants New Plant Old Plant Turbine horsepower 1,400 2,800
Plant capacity 5,500 kW 2,000 kW Generator type Synclu'onous Synchronous
Type of operation Run-of-river Run-of-river Generator rating
Type of control Manual or automatic Manual (kVA at 0,2
Nmnber of units 2 2 power factor) 1,053 2,105
Type of units Vertical Francis Horizontal Francis Generator output (kW) 1,000 2,()00

Generator voltage 2,300 2,300
Rating,

each unit Units 1 & 2 Units 4 & 5 Single Unit Two Units
Flow, cfs 232 210 at at
Head, ft 159 80 Lower Phmt (New) Capacity Capacity

()ulput, kW 2,613 1,000 Gross static head fit) 162 162

Design discharge (cfs) 232 464
Transmission Lines Net head at design
Length 700 ft 1,400 ft 1,400 ft 2,600 ft discharge 159 156
Voltage 4.16 kV 4.16kV 24,9 kV 24.9 kV Turbine type Francis Francis
Type Buried Aerial Aerial Btu'led Turbine horsepower 3,487 6,974

Generator type Synchronous Synchronous
Projected Annual Average Generator rating
Energy Production 31,554 MWh (kVA at 0.2

power factor) 2,75() 5,5()()
Total Project Generator output (kW) 2,() 13 5,226
Capital Cost $12.(11million Generator voltage 4,160 4,160

Powerhouse and Taih'ace Transmission t, ine

The new powerplant is a reinforced concrete structure Power is stepped up from 4,160 V lit lhc new planl and
38 feet wide by 4(1fcel long by 30 feet high. The top of 2,300 V at the existing plant to 24.9 kV at the power
• 4 , I .... t ..... *. t.. J['.._,l ...t_ .... ,t_

tilt: siruciurc catcntls al)l_lt,x_t,tatuty 15 ttt,t,v,_ t_..= substation io_-aled adjacent to tim powcrilousc, _"'tncJtcut 8tli)-

natural ground. An insulated metal sandwich building station transformer iv rated al 7,500 kVA.
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Existing overhead lines are used to transfer power from rural cooperative formed in 1938, Within the project
ihe existing powerllouse to a newly built transformer boundtu'y, 50,2 acres are owned by the United States

pad adjacent to the new powerhouse. From there, a and 4,2 acres are owned by Fall River Electric.
1,400-thor transmission line spans tile Teton River
Canyon, where it connects with a 2,600 foot buried line The original project at the site was first owned by ihe
to its point of intercotmection with Utah Power and Teton Valley Power trod Milling Company. Irt 1960,
Light. Fall River Electric purchased the assets, including the

Mode of Operation Felt Dmn, powerphmt, tumlels, penstocks, and land,
together with transmission and distribution facilities.

The plant is designed to be operated either manually
from a main control switchboard located in the power- Fall River Electric holds a lease lhr use of the 50,2
house or automatically and remotely through a acres of federally owned land. A fee is paid _umually to
telephone modem connection from the operator's home the U.S. government for use of the lands,
or from any other telephone location. Access to the
plant is secured by password. Upon purchase of the existing project in 1960, Fall

River Electric also acquired ownership of the existing
Dependable Capacity and Annual Energy water rights, In _mticipation of expanding the capacity
Production of tim project, Fall River Electric applied for, and

The powerphmt has an installed capacity of 7,500 kW received, water rights ibr an additional 300 cfs.
and a projected gross average _umual energy production
of 31,594,000 kWh. The plant's output is summ,'u'ized Fall River Electric first applied for a preliminary permit
in Table 6-3, l'rom the Federal Energy Regulatory Commission

(FERC) in September 1981. Two years later, in Septem-
Table 6-3 ber, 1983, a license was issued for the projecl. When it

Expoeted Poworplant Output was first issued, the license was held solely by Fall
Adverse High River Electric.

Water Average Water Bonneville Pacific CorporationYear Water Year

(1955) Year (1971) After Fall River Electric had obtained a license from
FERC to conslruct the project, it sought out a developer

Installed capacity (MW) 7.5 7.5 7.5 to actually construct, finance, operate, ,andmaintain the
Annual energy (MWh) 23,075 31,594 36,973 projecl. Bonneville Pacific Corporalion, a cogeneration
Plant capacity factor (%) 42 54 59 and small power project developer with projects

Minimum and Maximum Flow Rates throughout the U.S, and Canada, was selected.

The minimum discharge necessary for generation, Once Bonneville Pacific became involved as the
which is available 99.9 percent of Ihe time, is 93 cfs, project developer, an agreemenl was made to l_mke
which corresponds to generaling capability of 840 kW. Bonneville Pacific and Fall River Electric co-licensees.
Ninety-five percent of the time the plant could generate Bonneville Pacific, in turn, assigned its right as a co-
1,950 kW or more. licensee to a wholly owned subsidiary, Hydro Valley

Development Inc. The FERC license was transferred in
The maximum hydraulic capacity of the plant is a total August, 1985 to Fall River Eleclric and Hydro Valley
of 884 cl's. This includes capacilies of 464 cfs al the Development as co-licensees.
lower powerplant and 420 cfs at the upper plant.

In order to l'acililate the license transfer, Fall River

Eleclric and BonJleville Pacific, parent corp()ration of
Project Ownership ttydro Valley Development, entered into a lease and as-

signment agreement on December 18, 1984, uiidcr
Fall River Electric which Fall River leased 1oBonneville Pacific ali lands,

water rights, and other necessary project inleresls. The
The property on which the project is located is owned tern] of lhc agreemenl is 35 years, lhc same as lhc term
by the U.S. governmenl, under the jurisdiclion of the of the power sales contract. Fall River relained fee lille
Bureau of Reclamation, and by Fall River Electric, a
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in ali tile leased property and interests and Bonneville A_Io1'December 1, 1986, tile ownership of the co-
Pacific gained authority to own tile power facilities, partnership was as follows:

As consideration for the lease and asslgmnent agree- Kal Zeff , 97,8%
ment, Bonneville Pacific agreed to pay Fall River as Rort Zefl' 1,0%
follows: CDM Pipeline Company 1,0%

BoImevtlle Pacific Corporalion 0,1%

• $30(I,000 for acquisilion of the land rights and Hydro Valley Developmenl, lnc. 0,1%
water rights

To facilitate lhc transfer of ownership from Bonneville
• $200,000 upon awarding of a joint license from Pacific to CDM Hydroelectric, Bomleville Pacific ,';old

FERC and lr_u-lsferredali ot' the stock ot' Hydt'o Valley
Development, its subsidiary, to CDM Hydroeleclrtc.

• $250,0(}0 upon execution of the power sales con- Thus, Hydro Valley became a wholly owned affiliate
tract of CDM Hydroelectric. The project's waler rights,

having been leased to Hydro Valley Development by
• $88,000 upon Ihe production of first power Bonneville Pacific, were now awdlable Io CDM

Hydroelectric. In addilion, Hydro Valley's rtghls as a
• During each of the first 10 years of power produc- co-licensee were also now available 1o the parlnership.

lion, the greater ot"(i) $0,003125 per kWh oi"net In acquiring the project ft'ore Bomleville Pacific, CDM
generation during each calendar year, or (ii) Hydroelectric became responsible for operalion, main-
$100,000 per year lenance, and paymenl ot' ali taxes. However, it also ac-

quired the interest in the power sales contract and ali

• $15,337 per year for the first 10 years of power tax benefits associated with the projecl.
production for rental of the existing generating
l'acililies with the right to renovate the facilities as As cottsideration for lhc purchase _tl_tllease agreenlelll
necessary belween Bom leville Pacific and C!DM l-lytlroelecit'ic,

CDM agreed to pay the following:
Included in lhc lcrms of lhc agreement were the
following: . $12 million for the power facility and

improvements

• Bonneville Pacil'ic. _s owner o1"lhc px'ojecl was to
receive ali federal and state tax benefits. • $20(.I,000 t'or the project's water rights, FERC

license, l_md lease:_, power COlliracl, alld other

• Bonneville Pacific assumed ali responsibilily for intangibles
_)peration and maintenance.

• $15,337 per year for each of lhc first 10 years lc)r

• Bonneville Pacific assumed ali responsibility for renlal of the exisling power facilities
paying property laxes, FERC assessmenls, and
slale kilowall hour laxes, . For each of the first 15 years, lhc greater of(l )

$0.(1()3125 per kWh of nel gelleraliotl during each

CDM Hydroelectric Company year, or (2) $10(),000 ptr year

Thl'ough lhc terms of the agreement belween F_tllRiver • 1)urillg the l(_th lhs'ottgh tl_e 2{)lhyear's, 1()% ()1"

Eleclric and B()nneville Pacific, Bontleville was lhc gross [)ower z'eve1_uc
aulhorized lo _tssign ils inleresls in lhc projecl to _tny

other entity for purposes of l'inancing the project. A • l)uring the 21st lhrough 251h years, 15% of lhc
limited parlllership called CDM Hydroelectric (/()til- gross power rcvejlttc
pany was subsequently formed and purchased the

projecl in June 1985, prior 1o lhc completion ()1'projecl • During lhc 261h through 30th years, 20% o1'the
cortsiruction, gross power revet_ue
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• During the 31st through 35th years, 25% of tile The project is not actually operaled by Bonneville
gross power revent, e Pacific, but rather by a subsidiary company tidied Bom-

neville Pacific Services Company, lhc, The subsidiary
company has an operation and maintenance contract

Project Financing wllh Bonneville Pacific in which ii receives 7 percelll
of lhc gross monthly power revenue or $9,500 pet'

Construction financing for the project was obtained by month, whichever ingrealer,
Bonneville Pacgtc from First Interstate Bank of Utah,

Permanenl financing in Ihe lbrm of a $7 million lo_m
from the Prudential Interfundtng Corporation, a Installed and Operating Costs
Delaware company, was obtained by CDM Hydro-
electric, In b01h cases, _tssecurity fk_rthe loans a firs! The total installed Cosl of the Fell projecl was $8,4 mil-
l!en security interest in the project, property rights, and lion ($1,120 per installed kilowatt), according to the
water righls was assigned lo the financial tnslitullons, 1985 application for FERC license amendmenl contract

for design and construction, Table 6-4 shows a break-
Tax credils tn lhc form of energy tax credits, invesl- down of tile projecl costs lllade prior Io projecl con-
men! tax credits, and cost recovery deductions from use slruction, Aclual oul-of-pocket tesi to develop and

of the Accelerated Cost Recovery System of deprecta- construe! the project was $10,6 million,

lion (ACRS) were clahned for the project in 1985, the Table 6-4

year COllStl'UCliOil W_lScompletecl, The project was Felt Project Cost Summary
depreciated over5 years, as allowed by the ACRS Had
the project been built after 1986, these tax credits (1984 Dollars)
wc,uld nt,I have been available, since they were Hydroelectric Phmt Accounts
eliminated by the Tax Refcmn Ac/, l_.ancisand land lights $ 13,()0()

Structures and improvements 7()(),()0()
Reserw_irs, dams, and waterways I ,318,()(1()

Project ()peration and Maintenance Waterwheels, tm'bi=._s,az=dget,craters 2,5()(),()0()
Accessory electric etluipmenl 46(),()()()

CDM Hydroelectric, as owner of the project, iu respon- Miscellaneous powerplant equipment 15(1,()()()
sible for uperalion alltl maintenance ot' the project, Roads, raih'oatts, _tlltt bridges 250,000
However, soon after its purchase of lhe project, lhe
company signed an operation and maintenance agree- Transmission Plant Accounts
menl with Bonneville Paoli'it, Tlm agreement sltys that Land and land rights 5,()()()
Bonneville shall pre,lute for CDM tile maximum Slruclures and inlln'Ovenmnls 14,()()()
arnounl of salable eleclric energy lhal may be expected, Slalion equipment 120,()()()
In this effort, Bomleville must de ali thai is necessa_3, Towers and l'i,xtures 30,(100
Ic_mainlatll lhc lacilily, lvradtlilioli, Bonneville is Poles ;tiltlfixtures }t,()()()
responsible for maintaining ali licenses, agreements, ()verhead conductors and doyle'es 35,()()()
and permits, as well as being responsible for ali traces- Underground c_mduit 5(),()()()
sal'y replacemenl paris, wilh pi'ovisions t'or reimburse- Undergrotmcl COlldtlcl()rs lind devices 9,()()()
tnenl ot' costs by lhc project owner, Roads arid Irails _,_)._)_()

Bonneville Pacific receives, its an el)crating lee, 7,9 Subtotal $5,6f_7,(1()(I
percez)t c)flhc gr()ss revel)tie for each year, but liever C()nlingencics !,!3;3,000
less lhall $135,()(X) tier More Ihall $165,(1()0, with the

minimulus anti nlaximums adjtlsled on an arlllual basis Subtolai $(_,g()(),()()()
by Ille percenlage cii,rage iii II_ePrc_tlucer's Price Index Sales Tax (3% t_l'nlalcrials) I()g,()()()
for Etmrgy Crude Malerials. The t'ee is set _lpst) tirol
CDM |lydroeleclric pays Bonneville $12,5()() inonlhly, 'l'olal Conslrttclion (.'(_st $0,9()8,()(1(1
wilh adjuslmenls macle al tile en¢.lot' Ihe year to adjtisl Engineering _tlJtloWlWl'S'c_Sl !.38_2,0{)!)
for the operating fee thai was actually earned,

_l'(_l_tlProject Cost (1984) $8,29(),()()()
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The annual costs of the project, based upon Bonneville The power sales agreement requires that Bonneville
Paoli'it's preconslrucllon esthnalcs for file year 1986 Pacific pay MI llllel'COllllccIlollcosts, 'l"hesc ct_sts ltd-
are given iii Table 6-5, taled $91,313, lnclutled in these costs were the hlstalla-

rien ot' 57 new woodell power poles and their

The projected annual generation of the project ix associaled spans of c_onductot',111stallatton_l' tllelering
31,554,000 kWh, Based upon the projected mmual etttttpmetlt, and lhc removltl of 1(1power poles alld cotl-
operaling costs l'or _1986,the unit energy cost is ttttctor spans,
4,65t/kWh, However, as the interest payments on the
loan decrease over time, lhc unit energy costs should Provisions are nlatle In lhc colllracl lo tttljtJsl the l'mY-
also decrease, meat due in the evenl the coati'act IS lerllllllaled prior to

Table 6-5 lls 35-year term, The agrcetnent rctlttlres Botmevlllc
Pacific to refund to Ulah Power mid Light an alllotml

Estimate of Felt Project equal to one-half the difference between: (1) the sum
Annual Operating Costs (1986) of the fixed energy payments paid prior lo lhc illite of

Operation anti maintenance $ 150,000 termination, and (2) the sum of the fixed energy pay-
Idaho state kWh tax ($0,00050/kWh) 15,777 ments thai would have been patti based on a tern| of
Interest 1,283,040 agreement extending to the date of termination,

' Property lax 24,()0()
Site lease 123,821 Example:
Water rights amortization

Assuming the conlracl was terminated lit the eI|tl o1'10
Total annt|al cost $1,467,352 years and the annual generation from the facility had

been 2 million kWh for each year of lhc 10-year
period, then lhc reftmd thai Bonneville Pacific would

Power Purchase Contract l,,,vc to pay to Utah Power and Light wet|ld be calcu-
lated as t'ollows:

Bonneville Pacific Corporation signed a power pur-

chase contract with Utah Power and Light on Decem.. Total I0-year gene|'alio|| = 2(),()()(1,()()(1kWh
ber 4, 1984. The lerm of the agreement is 35 years

from the date ot' first energy production, The contract Total payment to Bonneville = 2(),(1(10,000kWh x
specifies thai Ulat| Power and Light will purchase ali 4.()49t/kWh
energy produced by the project. There is no contracted = $809,800
capacity, nor annual energy production quota. The rates
paid by the utility are not seasonalized; i,e., the same Total paymenl if Bonneville had
rate is paid year round, contracted for 10 years = 20,()()(1,()()()kWh x

2.(l¢/kWIt

The rates paid for purchase of energy are composed of = $400,()00
a fixed and a variable component, The fixed com-
ponent is t'or 4,049 cents pet"kWh, reflecting a 1985 Ret'und to kiP & 1., =....__,8,__()(_).:__,$4_4_.Q(.),._)_(!
schetluled in-service date and a 35-year term. This rate 2
ix not subject lo escalation throughout the life of the .-- $204,9()()
Colllract.

Rate for a 10-year co:ill'aCt lernl with 1985 on-line date
A variable rate ell.4 cents per kilowatt hottr is added
to the fixed component to arrive at tile total price paid
for purchase of the power (4.(149 + 1.4 = 5.449¢/kWtl). Permits and Licenses
The variable rate is updated annually, subject to ap-
proval by the Idaho Public Commissio11, The variable FERC
rate is changed to reflect the current average prick of
coal lO Utah Power and l_,ightfor tlse iii its coal-fired The Felt p|'c,jcct's pcrmittil_g ltlltl Ilcc|lsi|lg prt_t:css

generating stations. Consequently, the rate can be ad- began in Septenlber t_t'1981 whc|l lhc l;itll l_.iverRtlral
juslcd tip or down, but the adjustments are usually Electric Cooperative ['ilctl lt prelilllillary pCrlllil al_plictl-.

lion with iq:_V,C.Ill the apl_iicaticm, Fall River itltlit,alctlhither,



PURPA Resource Developmettl In the lhtcll'lc NW 6..7

plans lo study three alternate prolmsals, each ftu' iii capacity over the prevlou_ plan of 1,5 MW lllld Itn Irl..
redevelopment of existing facilities, The three cre_tse ht annual net energy prodtictlon of 4,70() MWh,

proposals were its follows:
An applMtlhm for alllet|dr||etll o1'Ih.'.etJsewas flied with

1, Replace the exlsltng generallng units (five units with FERC lit May 1985, The license lunendmenls were ill)-
li total capacity of 1,870 kW) with new units proved by FERC iii July 1985, Again, n()ltgeilcies I'lled
having it total rated capacity vf 2,700 kW, protests oi' petitions to lntc,rvene, although addltlontd

mitigative measures were requh'ed lit ltccorthulce with
2, Constt'tlct ii 200-foot-long peftstock and a new power- agency COllmleltts,

house containing lt generating unit having lt rated
capacity of 3,700 kW, An tile project aplmmched the start of collslrucllcm trod

l'humclngarrtu|gententswereworkedout,lt becatlte
3, Cvnstructa2,6(}O-fw)t-long penstockandltnew necessarytoIransl'erthelicensefromFallRiveraslhc

powerhouse containing two generating units sole licensee to Fall River and l-lydrv Valley Develop-
having lt Ioial rated calmcily of 6,67() kW, ment, lhc, its joint Ilc.eltsees, Fitll River le_lsed land,

water rights, and olher interests necessary for tile con-
The average annual energy oulpul wits esilnutted at be- slructlon, operation, and mltintemutce of tire projecl lo
lween 15,(1(}0MWh and 38,10(I MWh, depending upoil Botmevllle Pacific CorporaliOll, ptlrellt comp_lny of
tile ldternatlve selected, Hydro Valley Development, lhc, Since owner,,_htp i)l'

the project wits shared between Fall River aJld l_lydlO
Afier tile prellmlnury lXmnlt wits issued, Fall River Valley, lt wits necessary thai tt,,ey become j(_tnt llcen-
proceeded to hire an engineering consullmtt to sludy sees lo facililate financlxtg of rite project, The tq_l)liclt-
the project's feasibility, An application for lt FERC llon tbr transfer of the license wits xnttdeIn April 1985,
license (major license - exisllng dam) wits prepared and and approval wits granted by FERC tn Augusl 1985,
filed with FERC in February of 1982, The license ap-
pllcalton proposed construction o1'Iinew trowerhouse The Felt project wits certified its ii quallfyhtg l'aclllly Iii
with lt capacity of 6,025 kW lvcated approximately 19.85 lhrougll lhc lornml application process,

1,200 fcel downstreanl of the existing powerhouse, Other Permits and Approvals
Under this plan, the new projecl could ilevelop 5(} feet

more head than the existing phmt and would be capable Fall River, in compliance with FERC regulations, con-
of genex'atlng about three thnes its much energy, suited with other federal, state, and local resource and

managerial aulhorities concerning potenlhll inipacls of
No prolests or petitions to intervene were received in lhe project. This consultation process helped tdentlfy
response iv tile license application, However, interested areas of concern and also identified various permits
federal, state, and local agencies did submit comments and approvals that would have to be obtained, Some of
expressing their concerns about the project, All o1'the the permits and lq3provals x'equlred are stunxnltrtzed til
concex'ns expressed by tile agencies were satisfied by Table 6-6, Some oi' lhc agencte,_' tirol were cot_sulled
prior agreements with Fall River that were contained in but had no concerns or applicable permits and ap-
tile mitigation plan8 of the license application, provals are itlso listed, Details of specific areas t_l'COli-

cern and tile a,,Isociated mitigation strategies artr
An final design proceeded l'or the project, it wits discussed ill later sections,
decided that the project plans should be changed to lm-
prove tile economics of the project and maximize
utilization of the resource, The new plan entailed
relocating lhc proposed new powerhouse to lt site Itp-
proximalely 300 feet l'urther downstx'eant to increase
the available hydraulic head, At tile slime time, the size
of the turbines in lhc new powerhvuse would bw
redticed to enable more efficient operation over longer
periods of lime lhrouglmut the year by providing 11
cit)ser illatch of eqttipnlelll lo historic strelu|l flows, 111
addition, two tlnils iii the existing powerhouse would
llt,,e lt,,,,l t._l ttlOllt..,l,.,t¢ I 111,,,,'O1_' l,.,,,tllOl.li_,,,,f} i'l_flLlit_H 111 li ill,,..t lllt_lt,,.,¢.t.flt,_
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Table 6.6

Felt Water Power ProJeot
Required Permits, Approvals, and

Consultations

Agency Permit, Api)reval, or Consultation

Idaho Dept, of Water o Water Rights
Re,,.Iources - Application for l_.osotlrt:csPcrnllt

- Approval of perntlt
- Proot' o1'bettcl'lt:htl tt,,4e

, Dam Safely F'crmll

, Determination of mlultntmt stretlmflow requh'ement

, Stream Cllannel Alteration Permit for constrttctl(m of a tel_q_orary
c(ffl'c_'dam/accesa road for constrtlcthm of fit,lhstreet,s, excavation of
tailrace area, rcmowtl of material froru lhc str'cam chalmel In

complhmcc wllh mitigation phm

Idaho Dept, of Fish and Game , Approval of designs for and collstructlon of fish ladder, trash rack,
and fl,,d|set'cells

• ColJsultalh)n oil polc;ithll hnl)aCls to wtldlll'e

• Fishery and Habttat Mttlgalhm Agreement between Fall River
Electric and Ftsh trod Game

Idaho Dept, of Heallh & Welfare • Waler Qtmllly Certll'Icate (401 Clean Water Aet)

• Certtftcathm (_1'compliallce with tile Idaho Ware1'Qtmllty Staml:lrd_4
and Wastewater Treatment V,cquh'cmcnta

hh|hc) Depl, of l.,alltls • ConstJllaltOli Oil stale lalld eaaell|ellt (_1o1rctlttlretl alllce atl'etltll la
non.navigable and there are no state lands adjoining the project
botmdary)

Telon Cotmly Phmning aral , Ztmlng Commlaaltm C'.t_tltlitlt_ltalUse Perrillt

Teton County • Building Permit

Idaho State Hialorlcal Society • Consultatloxl on historical and archact_h_glcal rcst_urces society
(no significant impact)

U,S, Fish aral Wlldltfe Service , Consultation (m endangered species (no slglill'lCallt Impact)

, Al_proval of fish ladder and screening

Idaho Dept, of Parks and Recreatlot) • Conattltatiotl etl recreational Impacts

U,S, Btu'eml of Reclamatioll • Lease of property anti iaml elt,'.;t:nlelit

. Consultatioli oil possible conflict with t'ecotlstrtlt'tioll o1'
the 'l'elotl Dam

U,S, Bureatt of Latld • Rlght-ol'-,way permit for COllSlt'ttCl[Ol| Of [t'ttllSllllS,'.;tOll lll_es
Managenletlt

U,S, Soil Conservation Service . Cot_sultattol_ on erosion hazar(ls and preservation of water quality



U,S. Nilll{_tlill Pilrk Servk'e . C{_i1_Itillltll{'mon Wlld ail{l SCetllcRiver ,_liIlux(II_I dc,_l_llUledWlld
or St.'elllC,11_11111tlc'_i_lllltetlxltltly IIl'eut.'twurt_dby Wlldel'iWuuAcl,
nt_tli _tudy rlvur)

LI,S,Al'llly(..,t)l'p,_t}l'l!]llgil|etq',',l ' ((tlsttllttliont_tl4()4l'crf1111.,RetluiretlIbrphwt,rlwill(_I'filll_
t'(mslrucl letnporury cotTt'rdartdut_ces,_rolltl for cott,_lrut'lh_tlof I'lsh
NL'I'L;UIIH,ll.;lllOYill {}1'llllil_l'h|l I'1't1111lilt.' 8[1'o1|111_:hllllllt:1111 Ct_lllplhlllL'£'

wllll nllll_.allon l)lall

. Al}proval of fill removal alld butlk _lublllzallot| I_leaStH'esIo be
perl'orllled lllollg lhc river

Al}l}l'oval of I'elo_:allonof llle i}owerllotl_e

. Agrt:elllelll COllCerlllllgMlllgllllOll lqitl|

Iq.,deral li{llL'l'_y Regtillllol'y (_!t)lllllll_SlOll ' kPl}llcalloll gol' Pl'olhilllllffy Pt;l"llltl

. Appliclllloll for l.,t¢_ll_e{,Major)

' ()rtl_r IXSIIIIIgLi_t;lt_ (Major)

, Order (]t'allifllg l_xtutlsion,',lo1''l"lnle t'orStlIt'Iatl[I
(.._OlllplOliOll Of (.I()ll_[rtI¢llOll

. Appll_ltlloll for Alllelldlll01ll (li' l.,IL't,ql_t'

. (}rder Anteltdhlg l,lcen_e

• Appllcl|lton for Traltsl'er of l.,lc_tl_e

• Order Al_provtng 'l'l'l|llsfer of Major l.,lcollSC

. Appll_llflon for Cerllt'tcatlon of Qtlaltfyfllg Fttclllly _[|lll, I_

. ()l'dor (]l'lllll[li_ Qtllllli'yhl_ F;ltclllly _lttlll_

. ()rder Apl_rovltlg Futlcllollld l)eslgn Drllwfllg,_ of Fish
PllSSltgcl;'ltcllltlc_

• Order Ai_provitlg l:;lsh(;ryMitigative l.'hul

• ()rder Appr(_vltlg alld Modlfyfllg McaStll'es l[_lJrolecl
and EtdlUtlCeFish lllld Wildlife l¢,eSotlrces

• ()rder Re_qulrtllg(..t llSll'uclt_I| tri' l(ecrealloiull i;aclltlles

• ()rder Approvltlg As-Butll t:ixhlhlls

, Order (itranlhlg Two Year l]xtetl,ston ol"l'_me Io
Colnplele Slttdles l_.econltllendhlg Mlnhnlmi I::low I¢,eleast:s

• Lelter (ih'ltlllfllg Exelul)lh_tl 1't'_111I::llillgitr1liluergeitcy Aclh_tl Phtll

I!'nviron mental ! mpacts below tl_epr_,.Icclare_t,'l'he prlnl_lry Iiiovt,111c111_i' I,'_ul
IS {IowllSll'eltlll; Ihus, d(_wllslrellltl illtb.U'llllls w(_tlltl tw
lilt m_stalTectcd,

Fisheries Resources

l'r_fl_ttblytile grt_alesl etlvlt'(mnlenlal concern tta a result 'l'he sleep river slope tt_)wnslrc_ltllt_l'l;cll 1)_1ill(2(1oer..
tri' tilt.,projet:l wits its poleilllal etTecl o11fisheries ce'IIIslope) hl,sit,tic,lily llllllblled tip;;lrctlt11uligr_lllt_l_;
I'es_tirces, 'i'll(: l)t)rltoll t_l'lhc 'i'eloll River whert_ tile slllct: lls t'OliSll'tlcll_tl iii 1921, lhc thllll hits Sel'Vel,I _ts1_
rwojecl is located stipporls a stgntl'lcatll l'tshcry ctmstst- nltgratory block, Bcl'ore t'(_liSll'tlt'lloll_._t'lhc Ilt,W
ing ntoslly of stocked ralltbOw trottl, both abtwe and prt_jccl, tile river bellowlllcthtr11wits cssctllhtlly



tlewillered tlurln_ nlo_l tit' tile yi.,iu', Siil_'e till., pro lecl in. rlpiu'illn wuc_dy W.'_,i.'tlltlc_llWil_ tle,,ltroyc'tl t_ycoll_truc..
c'ltltlud l?Oill'ltt'tlL'tlii_ii II_W p(iWt._l'phllll tlliwiil'tt!'t_lilll OI' tj(iii ll_.'tivitie_,
Ille exl_llllL,_ pllllll, lill llclclllitlllill 1,900 R'_.'Iof lhc _ll'alilli
t!hillllll,_[Wtitllt[ lillY( liUell tJt_wlilt_l't_t[,'['hti_ lilt,: Milk' ilCIJl'lit'l,,_kllOWll li) til,IUtile Hii't!lIIll¢lll'l'JtJtll'ihq11

tip_ll't:lllll nllgi'lllloll problelli wotlltl be eonlpotliitletl, illt_riltc_ry roule lllltl OeCll,'tlUlllll wlnterll|g tlie_t,thvw,.
tilill._l.l ilillililltiili _lli't_llilil'l_,lWI'_tltili'l._llll.qil,'.lWel't, i.,,,.llllb., evt:l'__lli_.'_t.'_UlI,LIIrtit.'iluil_iltlll_ll liik_ plll_._etltil'lil_, lhc
ll_lhel.l, wl;_ll.,l', 1t11(.IslllCe llll)_l uI' llll_ pellSlock wlls btll'letl, lh(.'

lilipllc'l,,,l were illlllliliill,

No lllll](il' illtel'litlOIl_ lO tilt pell_It_.'.ktlltllkO_, tilllll, or
I't_lt_l'Vt)ll'wi.'ri., propo_etl, Ttii.:ri.'l'ore, tht_l'e Wil_ ii() 111. Bllltl i.,.lltli.,_ ii('(.,lilt, ollly Ihl'l.,lllc,llt, tl til' t!llcl_lll_l.,l'oll
t_i't_il_l.'Iii tlowli_lr_lllll _t.:tlliill.,iil liliillllll_ ii(' i't.,_l;i'vcilr ,_peclt_,_polc;llltlilly ii l't'el.'lc,.dby lhc prt_lccl, Bill ,,lliil.'.l.,
vuliillil_, iiOl' l.'hiilil_l.'_ Iii t.'hlllilit, l i.,Ollflt_4ili'iilloil il_i ii Ilia.,r;_.,llDI(Iii lti.,,_i'volr wt(lt iit)l ili_tlll'l_tl, (icl iltlvl_l'_t'
i'l.'_lill iii' Ilie_e ilt!livitlt:,,l, 'l'hel'e wert., ill,iu till iltltllllllliiil illlpiit;l_ ware iii(lit'lp(ilo:ii,

lllipiu.'l_ Icl llie t'l_tieril_ til' _itlliilllt_ i'l_Olli'¢_ lipS(li'eli(li
c_l'lh(.' til(iii, (.!(lli_ulliillclli wllh lhc' fill(lie Di.,plirliliC,lil cii'l:;l,_li iii(ii

CtlllliC' ill(ii lhc, tJ,_, Msli ill(ii Wlltllll'l_ ,tg.'ai'vlc'l.'tleler-

Atlvl.'r_c, iliip.il.'l_ Io I'l_liei'tt,_ i't.,_lllletl wheli t'Uli_lrut'- llilllntl lh(ii Illerl., wilt(Iii iii., liil _lllill'lc'liiil lllipilc'l Icl
Illiii til' iii( ill.'.t_i.'_i'clild i'l_ulletl Iii ilppi'O_lllilllt_ly 4,()(i() wlldlll'_ ii_ ii l'O,<lulltil' llle prclll_tJl,
cilbll.' ,Tlii'd,_liii' liiiil_.;rllil bi'til t lllilltloi',t_U over lllo i.;tl_t;
iii' Ilie (!(iii,Villi llil(t Ille 'l'elllli River t_olllw hy llih,lliike, Wiili_r Qulillty
Tlil,_ c,iitl_l_tl _xc,i.,_,,tlvt.,_horl.ll_rlii ,,latlliilelil lulitlllil_ iii Wlllcq' quilllly iii Ilit_ I;'_11,,tile.i,_lt_lit_riilly vl_i'y gtltltl, but
lilt' _ll'eillli, 'flit' t_l't't,l.'lUli I'l_liel'le_ wii_ lievel' tlt, lt:l'- _clilit, tll_t41'illlllll/lll til' willel' tlullltly lll.'l.'lil'_ ii,_lii rc'_ull til'
ililiic'tl, 'l'he l'(_'k iilitl olhel' iliiil_l'llll licit wii_lioll ilWlly i'eltirli t'l(iw,,t l'i'oili llTl_4iillol'i li_e, l.lowt;Vel', Itle lilliUiilil

tly lhc l'ltlw i.'.r_iilt_.tlii Illirl'lOi' t'Cll'up_li'_lilii l'l,,thli(Iii'ii.. ()t' i'_llli'ii l'low,,t fl'Olll Irrltillloli li_e 1_u_ulllly qiille iiillll..
Iluil, Tlit_ tk, vc,ltlpt_i' wii_ i't.,tllili'l_tl llllt_r Iu i'_ilitiva lhl,_ li(iii, (.)pariilluli til' Ilia FeN pl'ctlt_t_itlul.'_ li(li illlt.,l' willei'
lillilerliil t'roni Ihl; slreillii, qullllly iii lhc' ,_lie, Wtlhln ili_ i'lv_i °ii(iii lhn lnipt)tliitl-

llit_ill, lhc wiilel' J_Iii;iii' _itlili'lillilli levcl,_ l'lll' dl,_,_llvt,xl

Tili'l_tllt, lllui'lillll_y Wll_ lille lln eXpl'e_,,,tetlc'lll!C,el'll prior uxyl_eil, ililtl Ilia powl.,rpliilll ttoe_ iiol _llppre_,,t tll,_-
Iu t!tllh,ltl'llt;tltlli, Fi,<lh_l.'l'ai_,llllll_tluvluu,,t wei't_ lntliillly _tllvetl uxygt_ii ll_vl.,l_,
prtlpo,,lacl by Filil RIvt_r ilntl iili't_t_tl Icl b), Ilie lth((iu
l)elliirlllieiil irl' l:;t,_tliii(iii ((illite ii(iii Ilie I.l,,_g,l:;t,_lliill(ii C!l)li,,tlriit'lJoli iic'ltvtlll_ t'iili_etl _horl-li.,rili liiipilc'i,,t Iii
Wllcllll'e ,.qervtc'.e,tJlllilililely, ii C.Olliillnillloii o1't'l,,lh wiilal' quillll),, (.lllll,,,lll'tlcllclil i)t' ii c;(llTtq'lhilli iil'Uillitl file
_el'C,ell,_lill(ct iililiiliil piiyllienh_ wii_ i'etliill'atl Io ililll_4iile powerhotl,,to iU'ali pi'oi)(lilly c_(llili'tt)uletl lhc lliO_l lili'-
Ilil_i ¢Clll_el'li, bRItly iii(ii ,,latltnienl Iii Ilia river, l)l_llli'l_ilii_l., (ii' _lll't'iit_t_

stillsti,Sii i'l_,_liillIll' lctlli,',lli'UIDIloliI)l' Ilil_ iic_e,'tSrill(ii hil(l

Wtlllllfe iillll llotiillt¢iil l_l_Sliill'¢t_S _llb_liililliil iltlvl.'i'_e t_t'l'et_l_cii( willei' till((lily, (]!Clli,'tli'lic'-

Illipilt_l,,i Iii wtltlllt'l_ I'C','t(llll't.°e_ii,'t ii c'.Clli_t_ttUC;liC'.e.(ii' Ilie Ilt_ii ut' Ilia pt_li_ItltJk iintl Iriiii_llil_,,tl(lli lille hiltl llllll_ (li'
pi'_llecl c'_il,_t_lc,tl prlnilirlly til' ii ltl_ (ii' hl(bill(l, (..!eli- ii(i elTecl ()ii Wlilei' qililllly, _tliCe lt(lie li(lilt Wll_ tlt,,i-
_lrill.'lt(lll til' iii(: llC:li,'tlclc!k,li'lili,_lilil_lllil Iliic,.,,t,pewit('- liil't)e.II lly Ihelr _l)il_Iriic_llOli,

litlii_e, ill(ii lillli'iit.'t_ llt'l'_clatl ill_cJul 10 ltC'l't_ (.ii' li(nii, Ilet_rl_lilllllilil Rth,,lOllirc_
Mile,li iii' Ilie tll_llll'billiC'e iii' Iliese iirc,ii_ wii_ _hurl.lt;i'lii

tltll'lil I C'Oll_lrtlt!ltclii _llily, liclwever, 'l'he _,l'elile_l I(l_ til' A VC,l'y llnitlc, ll illii_)tllil (ii' l'l_lillil4 (ll.,C,tll'_ iii lhc stle,
illil_lliil _,vli_i.'lltl,,leUwheli tile i'Oiltl lo Ille i)(iwel'li(ltl_l. ' lJel'ore tile liew pr_tit_'cl,IIc'c'c,,_,_wlls _;_ll'elllely pllllr

Wli,__lll'Vt,yl.,ll lllt'ill'l'l_c'lly, wlllcll l'l_:suill;tl iii Ihl; iii(- illlwli ii sit,ep I'l_lil'..wlil,c,I-Urlvt: i'(lilll, Iii Illo ilii_l tl llll(I
lil_c'e_lu'y clc,iirliig ul' c',X!l'iili(nii oi' I_l'tl_li, ll'ee_, ill(ii bc,l:li p_l,,tll.,tlwllh "liU Irt_pll,_llltj" ,,ilgli,,ib_ciltl_O (ii' lhc
vl.,gc,liilll_li, ,4 i'ovc,14tqilll(lll pl(iii Wll_ lillt, l' pl'epiil'c'tl ill(ii iliilil_c,r iii' II'(ire'l, N_ iitlvel',_c,lllipliC'l_ ll_ ret'l't, lllll_lilil
lllil)lelllellletl 1(_llelp IIIJlitlillT, l.' liie lillvt, l',_ll_'tilil)llCl° I'l.,,qi)lll'l.'l!_WOl'l! lllt, lilll'tl,ll; lil)wl.,vt, r, llplnlrllllilllt'_ I'llr

lllipr_vt, lllC,iil_ Ic_t,xi_iliii_ rc,c'i'c:illl()iiiil re,clUtil'C'e_wc,i'e
Abllill I ,$11()l't,c,I_ll' rlllili'lilli liiibllill wil_ ltl_l lit!cii(l,,((, iii' lllc,lilll'lt:tl ii(iii I'etliit,_lt'tl b), Ilie lt(li'(!itri iii' Rt:c,liilliiill_lii
I't,tltic'c,iI _li'eilliil'l_w_i liuwc, vei', bc't'llti_t: tit' llle _ieell.. Iii prc,-lU'ulecl c'(_ii_liliilll(lii_,
Iic,,_l,_(lt lhc ,_tli%,liillt_i'li(llt, ill Iii Ilie tilTer,lt;li i'elit.'h, llllle
(ii' ttlt; hilbllill wii_ heilvlly ti_otl0Abtliil (lile tic'rr, (ii' 'l'lit, I_r_l.lecliireii I'lVt!i' l'eiit'li 1_iil_l ii tlt,_tgliillt'(I Wlltl ill'

_t'elllt' River lili(I liil_ it,ll heel( lllelilll'tetl ll_ ii ,_llitly
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rivet' for possible lncltt_lon In lhc Wild mid Sccttlc tmymenl,'+for rem'lng oi'trout m colllpelmtUe fur wild
River System, The proJect I++not within tl de,_t_mued or trotlt l_roductlcm loal tmt_re_ttli of the tlevelol_,lletlt el'
_tudy ttr'elic,ovm'_d by the Wll¢.lurne_,qAct, the proJuct,

Itl,,,Jlorlctll _tlld Arch_leologtcal Re,,,Jources
Mildn|unl Sli'ellnlfl()w Ru(lulrenleni_, A _,l'eiLItle_lltd'

'l'ltere iu't;li(}knowlt ltrchtteologl¢ltl or hlstt_rlcttl sites In field lnsl_ectttm trod ¢Olh,,,lulttliiollbet,,veell tile i'_roJect
tile l_roJecIItrett,The Id_ho Sl_le I-Iist¢_rlc.'ltlPreserv_u. tlevelui'>er mid tile Idtdm I:>elmrmlenI el' i;t_h m_<.l{t_m_e
tlon C)t'l'lcc(Sl.II'O} Im_not conducted sly tulttmd mid t.h¢_t.J,_, Fl,_hmid Wlldltf_ _ex'vlce took l:>htceIn
n'emmrcesstudle,,+lxl the t_t'et_,"['lteSI-IPO did not expect ortlex'to e_titbll_lt ttllt_lttium _tx'em_ll'lowre¢.lulx'ett_et_t,_
sty m'clmeolo_Icttl ur hl,,+tc>rh:l_lre,,.tt}tlt'ce_llt)Ive l'oulltl list would mlet.lUtltelyprotect the l'l,,+lterle,,_rummrce,,+,
llt111_projectm'_ middidi|otr_coi_ImeI1dIhttttroyi_d. Inthebeghmlng,_nti_th_lumstre_uHl'lowoi'I()6cl'_
dltlolml,_ludle_beeomhtcted, wtm reque_ledhy theI)elmt'Imentoi'Fishtrod(Im_e

I.,m_dMam|gement and Aesthetics Im_odt_ptm_m'lle,rminimum ,_tremuI'low,_tudie,_,How-
ever, til'tct t>bjuctlou_ by tl_etleveloper, tt field

Tile Fell slle Ims I,,eelsused for hydrol_ower sirt¢.'e1921, den_ousll'tltiotl wits coittlucted Iu ldluw col_cerlled Imr-
C'otme_.luently,ctmslderttblc mmmm<.leh'ntmct _dt'emly ties to view stremn comlttltm,q _t wtrlous t'lr_wstes,
e_isied til the _Iie title lo lhc presenc.e of tm _u+'c'es,'.+r¢md, 'l'he demon,_trtition wtls ,,+ucce,_sl'ulin I'_ringing_tmuI _
e_l,,.lll_lgl_C_Werl'>h_nl,hlgh voltaire trmh,.Imtsslonlille, tr- cotmett_tls betweeu the developer tt_tt¢.ltile Delmrtment
rl_llol_ pipeline, lmn_[>lng,,.It_tloH,m_dl'ootbrldge cro,,,m, oi' l_'l_hmid (hm_e,

lt_glhc river, New ctm,,.ttruclhJ_sided t_I}owerhouse
tu_dt_ltlrt_t:elo the rlverh_mk, t_new tr_ut,,+rnl,,,J,,+Iol_llt_e 'i'lte l'lt_tl _,reet_etll requires the l>rt>jeclIo mlllt_tttlHts
tirol tt'tmsed the river £_lll.ttu.ttemlcd the hill, trod t_+,li,,+.. mhtlmurit flow televise o1'2(.)cl's tu the t'_yt:_s_fetich, e_..
turbed t_l'et_where tt new petlStock wits buried lmd cepl during the period l'rol_ Mm'eh 15 II_rough Jtme 30
where cl>tlstrtJclltm_lcllvlly took i)hlt'e, Iii mldltltm, when 5(1cl's tire retlulred, The higher flow retlulren_e_l
1,9()(1l'eeIo1'the stremu clmimel were dcwliteretl, In lhc sprlt_g m_detu'ly strummerIn to emil>lecutthr<:mt

trouttomlgr_tteIll)Stf'elfindurii_gtheirSlmWt_Ing

'l'he ml¢Iltl_m_lItuld dl,,+tuMmncecttu,,,+edhy mlsloc_ttlng ,,.Jetu,_on,'l'he 2().ci',,+reqt_Ircment w_s deemed ttdeqtmte
the _Iccess1'otld,,v£1srllo,',Jtdetrilltelit_ll to the ilesthetics Iu tllluw Irt>illIt>_tli_1't_leth>w1_stretu11,It>elln_l_mlel'Isll

t_l'tile m'+,+'t_,l'luwever, II_edm1_ligewit,,.+,,,+llt>rIIcr>t1,ii,,,+t_ strtuldlt_g itnd the I+_otet_thtlfor fish kills, Itt_¢.llo l'lumh
revegetl_tltm phln wlls tntplenlented thllt ht_+led to sub. p¢+olsbetweetI tile dttm _t_¢.lt_dlrltce +o theftdt,,+,,.+¢>lved
stm_lhll rect>v¢_rytd' the tu'e_ ever the Im,',lt,',Jever_lye_tr,,+, t>_ygen trod I+>uttthosl>roductl¢>l_will be _utTlc.lentIt>pro-

vide retu'tng htti+ltttI,

The +l_nll'lct_nce of new tmlmCt,,+wtl,'+mlnlmlzetl h_
severt_l wttys, l_'h'sI,tlle _lew pen,_tt>ckwtls htst£111ed Construetloll <>fFish l+,+tidtler,A fish Ittdder ¢+'ttl_ti'deoI'
l.+ttt'tlli¢.'lIt>the ttct.'e,,+mrotld, elimlmltlltg the need for Ii Ol_ertitln_, with flow In lhc rm_te ¢>I'I() It>3() ct',,+wtls
,,.lelmrt_tecorridor, The _>verI1et_dtrod underground trim,,+- con,,.ItructedIt>pern_II up,,+tretlmfish n_i_r+itionim,,.JtFelt
_111s,_It>tlllne,,,iwere In_tt_lledwithin e_Istln+ F,'tIIIRiver Dtmt, No I'l,_hIt_dder existed prior to ccm,,,Jtructlt>nt>l'the
Electric rl/¢,,hts-t>l'-w_ym_dpm'tillel to tUlexl+lln_ line, new l_t>werl_Itult',consetlUeUtly, _I¢>I'l,_hImm,',mgeImd
SI)tu'se vegetlltlt>n tit the stte tllso mhihl_lzctl the et'l'ect, I+eeupossible since 1921,
ch_tr_tcterlsth..'o1'l>rojects luct_ted _l ¢_lhert_t>il_tttt_lt>tls
_tretts,t>l'tt Imre swttth £1ttdclellrcut ttret_,I.;ln_illy,the 'l'he ltldder Is tt verttcttl _lt+>ttype, trod ri,,.+estthout 8 feet,
ttesthetlc elTect ts r111rllr111zedsince the prt>Ject,',+ltecml- 'l'he over_tll dli_let_slc>ti,,.+t>l'tile x'elt_l'i>t'cedci>tlerete ,,.+tx'uc-+
tli>Il>esect1 l'rt>i11tllly x'tmds,i_<.l ts vlsil+le u111yby the lure +ire5 l'eet l+y,-1.5l'eet, 'l'he Itu.h.lerts e¢.lUil>lH.'dwllll
l'ew l:>eoplewilt>visit the site, ve1'th.'_lslide _.;+_lem+ItIts upst1'etlnl tI_I¢+Itlowl1,'+trelml

et_d_, l++tcl_step t>l'the Imlder rise,,+¢_l_el't_(_Iil_elev_tIii_ll,

l Inl)ilct M il i ,alion i,'Ishei''lesMlli_lillolt l"iiyinenl,,+,l+'tlyille,ll,_by the
l+r¢_je_:ldevelul_erlt>the Idttht)1)e1>tlrllllelli{)l' l;isll +Utd

l+'l,,./lleries (Imtle were illcluded _t_l>tlt'I(_I'tl_t+'l;l,,;lierie,_Mlli+.,_lllve
l'Iitt_,'l'l_e l>Url_i_se¢_Ithe l>IlynlelltSi,'.+It_l+rt_videl'lu' II_e

li_ll>m,lf1_lll_;t_tli>tlI(_l+r(>lecIItlllle1111m_ceI'Isllerl<+,m re_trlt1_el' truut, It>ctmll>eIlStttel't_rwild ttt_ut i>rt_tlt_c..

rc,_m1'ces hlcluded Jltlplc,me111111_,Itlhlir1+itlnlslrelul11low lit>t1It_I £I,_tl re_ull t>I'Ille devel<_Imlellt t_I'tile pi't_jecl,
re¢.lulrettlents, ct>tl,'.llructltmt>l'tl l'i,,.Jhh_dder, t111¢.Itmlluttl
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'l'hcdcvei()pcrWllSglVetlmloptionel'clthcr(I)provld- , l,lnlltlnBthedlslurbedstJrl'Itc'em'cmtollletll}m_ItJlt'
IngImymenlfortlletlnmml,qlockln_;oI'3tiC),()()() Inhllnltmlnc:uo,_,_m'y,e,_pecl_111yilem'tlleriver,lt_
ctttthrotlttrout(200pcrpoulld)Inlhc'rctt,nRivet",or reduce<,ventllprojectln_Imct,_USlh_,thwlldlli'e
(2) pruvtdhlg tmymenl fur lhc mltm_tl,_[uckttlgut' mid wtttc;s'qtmlily, [)t,_turhed m'e_l,_tlt,I ,_Ul,p(,rlitl}._
20,00()cutthrotlttroutInlhcriveruildpmvklhxg_ido- pcnlmnCntprojectl'etlttu'oswerephultedwithflit..
qmllcfishscreenln/_devlccs,The developerchosethe Ifvegnmsestoldl'orl'mtonllnlnllzeeruslmlInto
l'lr_toption, _ince nmlnttflnit_g t'l_hscrr_en,_wtmJudged the slt'emn _tml,,_peodthe recovet'y el' wildlife.
to be too tc(.tlous 11tt_sk,The developer _,v[_srequired to tmblt_tt,
l'uml [l|e ctmsiructlo_l eft'rttcewtlys til tile M£1cktly,Idtlht_
l.illtchcry_11_Icos[oi'$60,0(.)0toldprovidemlmmmfl o Tnmsmlssion.llnepolesweredesigned1oprotect
ope.ratingfundof,$IB,400for3.syore's, l'mldctlglcstoldothernlplors,

ClumnelImprovement,One componentofthe , Buryingthe,rattierIcn/_thofnew pcn,_tock,_oit,_
pm jecl',_FisheriesMitlgtHlvePlmlrequiredthe nuttouretltCttpemmncnt tmrrler1owlh.lllfc,
developertoptlylhcIdtflloDepllrlmen[ofFishtold
Gmue lo hrctlk til) tl few lm'geb(mlder,_in lhc clmnnel, , Scheduling,con,_lrucliontlcttvllies tll_ltmu,',;Ioccur
T'hc pLlrt)oflc()t'lhc work Wll_to hllprove fish plmm_ge, ttdjttc(.,/_tlo t)s'within the exi_lhlg fltrelllllhed
R(_.'I(pushed Int(._the river r,lurhlg con_lructlon (>fthe during !he mollth,y when flow,,,;m'e tmtttrl111ylow
tt_+'ccm,srolld lind the powerhotmc wets tflmoremoved hl tArtaRus[ tr>April) Iu mhlltlliZe htllmCt u_1wilier
_iccorchmcewith the requlretncntm of st£1telind l'edertll qtmll'_y,
t_gettcles,

Olher Imlmcl Mlllgntlon Measures l'roject Conslructlou

Nunlert>us nletlsures, Itlcludln_, v+trit)usc(>nslructi(>il (/!(m,_lrl_cli(m S(,he(It_l(+,,The (>rlgln+IIllc'et_,_e+IppJlc+l-.

1111duperttll(m Iechnlque,_, were enlpl(_yed lo ttiltlgltte tit_11filed witll I:IH_CPprt_pt>sedIlull prt_.jccICUJlSlntcli(111
bc'_,Inill .Itlty IGR3, lt xvtt,_pttulned Ihtlt, 111(_rd<+,rt(_111ii_-

llllptlcts (+lllerIllml lho,_e t(_l'l,_llerle,_,Mill_,tlli()tl ittti/,e develt>ptltetil tinle _t11_Ipru.jecI c(mi, lllt_ltlJ'-
strttteglcs include lhc l'olluwlllg: bine/gcmer+tl(_r lJ()ll+ w(>ultlbe prcf+ro'etl+I_I(1,,,;l.>ecii'jc+1

. (..'()llSlrLl+,'tl()ll (>I'recretttlollt_l l'tlcilities til the +lte, ttdverti+ed tltld bid,_evtlltlttte(l while i,_11tttlc'e(>l'the
licellseWitspetltli_+:,,,'l'llttl why, i11tt,jt_reqUil_illt+'_l,_Ul>l_.'l'l)e l'£1(.'rilitie,"litlclude ttImrrier ttcr(),_stlle

powe.cl+Itltlttlcce,_,_r(>mlwilll 11l)edcstritln Ix ctmlrttcts could be' ttwttrded hn_11edlatc'lytil+(_11is-
wttlklhr(mgh device for l'itJhermtttltlCCessto Iii(: ,_tmt_ce()I'the llcertse, 'l'he (leslg_l, specll'ic£tllt>_+,'+,+_t_tl
(.'ttlly(.)l!bt_ttt_t+1',tt l()..vehlcle plu'killg h_t (Hlthe colmlructiull drttwln++ for tlt(; prlnle COl|slrucliOllCoil-.
CilnyUtlrlnl with reftlse tln(+l,,+mllttlticml'+tcllltles', Irllcl were tll,_t)l+i_llmediu be C_mlpleled tluri11Rtlle
+tI1tllt ++i_rt_tdjltuent to the imrking lot to inl'ornl lit.'ensc'l+rt>ct:ssi_+phtlse st) thtlt tlte pri_e cotltrttct• ct>ul(l be £_dverli,,+ed£_ss(_t>zt+I,_li+ellc'e_Isew+l,_issued,

visitors of ttcces_ Inr(>tile cttny(>11, 'l'llis t11)pr(mchw()ttld +tllt)wut>ilslrtlclit)rllt) sll11'lwilllill
4 nt()_ithsof llc'ett+ing,

, Perl'(>rmillg chtulnel inlproven_enl tlctlvlty be-

twt.,en n11d-July and l)ccentber st)+ts nut to ttfl'ec,t ('(>tlsln_(.'lil)t_(ff the pr(>jecl wtls i+lill+lilyexpected Io re.
tr()tll SlmWnin_, rilip,rtltl(m,_, qtlire two mtillltllersbecttu+e the llettvy si_t_wl'tlllt1_itl

. Mt)Itllt)rlt1_wltlUl'lC'illpC'rttturemtltt(J di,_st)Ived (.'t)l(l telllJ)(++rttttlr(+Ps¢()111111()IIttrIIi<.+site w()uld ctirlttll
(_xygen COtlcentr+ttionsirl the byptlss rettch duritlg wittier c_,1_,_trttcti(_tl,I/klulptlietlt instttlittti(>n _,+'tlm
July told At_gus[ IcJ_!+),tlle l(_w fl()w perlt)d, II'tlle scl_c,(It_le(ll'(,r tl_(,,_ec'_I_tl,_t_nl_l_c,r,lt_+lllt)w+11)i+rt),,_..
t11illil+lut+ll'l()w rc'le+linesretltlired by lhe Ik'eilmC' ili1+itc'lyt)ll(, yt'ttl' I'(_I'delivery +tl'tc,t+llle ('tlull+Ji_t:_11c(_il..
tire Itlsul'fic[ent to su_tttin Irotlt din'Itrb tl_l,_l)eri¢+¢l lr+tct+lwttr(l,
el' tllu ye+tr, ti<+'wt11e_Isttre,_i+ItJSlbf"pre,wrlbed for
111tli_It+tlnln_+;sulf+rf+lewilier tenlperlttt_remtlml dls- 'l'lle i_lili+tlc(_,,+trt_cli(>nsclledt_k' x,,,+1,_t.'()lllillgel|l tll)(>l) +i
mt_Ivetlt_xygetl c(_ttcentr£1tiu_s l,'IH,t(.' llcu_ise bci11_i,_stteduttrly i_i 191_3,I h_wever, I11_,

' llcellSe wtls Ilt)l tssucd utltll Sei)lelllber 9, [9_3, lt Wits
lnlp(m_it'_leIt)I'olh>w the' tnilt_flconr,_ll'ucli(m_chedule

• Reducing c(m_lrucllon ttcltvtty durhlg the pertod _lzlc'ec(m,_lrt_clJ(mcould n()l re£tli,,;llc_tllyt_egJnunlll lhc
whull whllerhlg _11uledeer ttre pre_e_fl, fullowing _ttnmter,
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The original FERC license required thal construction access road from the top of the canyon to the power-
be initiated by September ot' 1984 and completed by house. Shortly at'tor construction started, a major pmb-
September 1986. In April 1984, Fall River Electric re- lem was encountered, First, the route of the road to the
quested from FERC _mextension oi"time Io start and powerhouse was surveyed incorrectly, which resulted
complete project construction. They slated thal they in the unnecessary clearing of extra land of brush, trees
had phmned to start construction in September 1984, and vegetation. Next, the correct roule was idenlified,
but that t_ecause of expected poor winter weather, but in building the road, approxflnately 4,000 cubic
much of the preliminary work would not be able to be , yards of material were bulldozed over the edge of the
completed until the following spring. They also pointed canyon into the Teton River be,low.
out that some of the first construction activities to be

undertaken would be road construction and other ex- Later inspections of the site led slale and federal agen-
cavations. Under the proposed schedule, these activities cies, including the Idaho Deparlanent of Water Resour-
could just be initiated before weather conditions would ees, the Idaho Department of Fish lind Game, the U.S.
terminate efforts. This would result in steep, freshly ex- Bureau of Reclamalion, the U.S. Fish and Wildlife Ser-

cavated or filled slopes that would be unprotected ,and vice, the Army Corps of Engineers, and FERC! to order
subject to erosion for ali the winter months before a halt to conslruction. A cease and desisl order was is-
vegetation cover could be established, Thus, Fall River sued by the Corps of Engineers on July 26, 1985.
recommended that a one-year extension be granted t'or
initiation of construction. FERC granted this request Meetings to resolve the problem were subsequently
and allowed ii 2-year extension to complete held between Fall River Eleclric; Bonneville Pacific,
construction, the developer; Bingham Engineering, the project

design _mdconstruction manager; and Sununit Con-
In mid-1984, Fall River elected l,oallow Bonneville struclion, the prime construction conlractor. An agree-
Pacific Io develop tile project. Bonneville Pacific ex- rnent was reached requiring tile developer to use plaslic
amined new options for developing the project thai sheeting held in piace wilh slmdl'mgs along lhc COllSlrtlt'-.

would increase the pro iect's capacity and annual lion area along the river to prevent silting, to place hay
generalion potential. A new project design was bales below fill slopes on the access road its lentporary
selected' consequenlly, an amended licet_se had lo be soil stabilizalion, Io run lurbidily lesls ill lilt' river
filed with FERC. An amended license was apt)roved on upstream and d()wnslream of lhc project twice a day, l(_
July 8, 1985. rcntt)ve l'ocks tlOlll the 'l'cton river and ncluby Badger

Creek, and to prepare a phm t'or stabilizing the soil and
With the amended license, it revised pro.jeer schedule rcphmling slopes lhat were dislurbed by nlislake.
was prepared. The revised schedule is shown in Figure
t_-1. A preliminary detailed conslruction schedule is The shutdown of construction caused a delay of aNml
shown it! Figure 6-2. 2 months. ('.onsll'UClion activity wits allowed lo resulne

Conslruction Contract in mid-September 1985.

A lurn-key contract for design and conslruclion "vas ex- Because of lhc delay in conslrtJt:lion, some of lhc con-
ecuted between Bonneville Pacific and Water Power struction work had I¢_be con_pleled during inclemel_l
""_ }C¢ mplmy, zt Utah corporation. The $8.4 million con- winter wealhcr. This directly resulted in addilional
tract wits signed on November 5, 1984. lt called for costs o1'aboul $170,()00. Addilional cosls ass_wialetl
complelion of construction by December 23, 1985. with miligalion of damage caused by r{mdt.'onstnlcti_m

is estimated at al)proxinlaiely $9()(),()()().
Bingham Engineering of Salt Lake City served its lhc
designer and construction manager of the project. The Construclion of lhc remainder of lhc pro e_'lpr_weeded
prime construction contraclor was Summit Construe- wilhoul n|itjor incitlel_l. (_cnslruclion was t,oJ_lpleled i_
li_l, til'Twin Falls, Idaho. The turbine and generalor Det:elnber, s_ Ihal lhc projecl c_uld be pul _ll-lille I_

package was supplied by Hydro West Group, Inc. of mt.el lhc terms of lhc p<_wersales agrecnlelll.
Bellevue, Washinglon.

Construction Problems

Act_ml construclion al Ihe site began in July of 1985.
. The first activity undertaken was construction of an

-
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ProJect Per|'ornlallce l,la_lschanged, however, (,nec Bollneville l)acific be..
came the prt)jecl develope)', Revellue l't'Ollltl)e pr()ject
becanle the prin)ary ))l()tivatta)_l'_tc(c)r,Bt'A's r_tle:;

The projected average annual energy outpttt of the
were no( high enough to satisfy lhc developer as Iotlg

projecl was 34,7508 OWh, according lt)the t:)ttrt'hase
as power c.ould be sold lt)a)) illw_sl()r-owned ulilily al a

agreement belween C'I)M Hydroelectric and Bon-
much higher tale, as required by PURPA, Consetlttent-

neville Pacific, However, in an acceptance test pe,'- ly, a power sales c()lllrllc( WaS negoliated will) l.,Jl_fl)

formed shortly after the coml)letion (.)1"conslrt)clion, the Power and Ltghl,
projected average annual output was only 31,554 GWh,

When lhc plan was slill lo sell power lo BPA, ii was
The purchase agreernent between CDM Hydroelectric proposed thai a transmission line would be COllSlrll(.'l(.'{I

and Bonneville Pacific includes a provision to adjust from the f)roject's subslati(.)n lower I(.)lhc Badger Sub-
the purchase price to reflect nont'tfll'ilhnent of perfor- station, where the power wouM be fed into Fall River's
mance guarantees, The purchase price adjustment is system, However, t)nce plans changed, ii was tlele1'-
still under negotiation, mined )hal ii would be mos( economical to consl)'uct

new transmission lines to cross the Teton River, then

Interconnection, Transmission, and p_u'allel exisling Fall River lines, bcl'ore connecting
with Utah Power and Light Co, lines, As a result, (llere

Wheeling Considerations was,lowheeJi,)i.v,,lvedi,,the),)',,jet(.

Fall River Electric is a slatutory preference customer of
the Bonneville Power Administration (BPA), In the

early planning slages of Ihe projecl, Fall River
proposed to sell the output of the project to BPA, At
the lime Ihe project was proposed, BPA was forecast-
ing shortages in its firm energy supply after 1983,

Under the Northwest Power Pl_mning Act, utililies
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, Io allow ttlilities to sell oulput from their own
resources lo BPA, since the cost of new power ex-
ceeded the cost of power from BPA. BPA, in turn, was
required lo meet the firm needs of the ulilities. 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,
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Chapter 7

8.2-MW Low Line Hydroelectric Project
Hansen, Idaho

Development History Project Description

The Low Line Hydroelectric Project was conceived in The Low Line Hydroelectric Project is located in
1977 as one means of generating revenue that could be southern Idaho, about 10 miles southeast of the city of
used by the Twin Falls Canal Compmly to maintain and Twin Falls, and two miles dh'ectly south of tile town ot'
rehabilitate a cmml system sorely in need of repair, The Hansen, At this location the Twin Falls Main Canal
project was initiated by applying to the Idaho Depart- forks into two canals, the High Line Canal, a continua-
ment of Water Resources for a water appropriation per- lion of the Main Canal in a southerly direction, and lhc
mit for power purposes. The application was submitted Low Line Canal, which branches off in a westerly
on March 30, 1977. direction.

Following the application for water rights, inquiry was The Twin Falls Main Canal is the primary artery ot' lhc
m_de of the Federal Power Commission (predecessor canal system thal services over 200,(Xi0 acres of land
to the Federal Energy Regulatory Commi,_sion located on the southern edge of the Snake River Plain.
IFERC]) on the proper procedure to obtain approval to The water delivered by this system is diverted from the
construct the project. At the time the project wits first Snake River at Milner Dam, about 15 miles to the east.
proposed, PURPA had not yet been passed by Con- Flows are further controlled allO impounded upstream
gress; thus, it was not likely the project could be of Milner by the American Falls Reservoir, Palisades

developed without help from a ulility. Reservoir, and Jackson Lake Dam. The delivery sys-
tem and associated water rights are lhc resull of over

No further significant activity took piace until August 80 years of itTigation development and federal dam con-
1980, when an exemption application was filed with slruction.
FERC. The exemption was granted on December 18,
1980. The Low Line project (FERC #3216) utilizes a natural .

drop in elevation of about 95 feet in a distance of ap-
In October 198 l, Idaho Power Company contracted proximately 2,50() fcel, as water is diverted from lhc
with International Engineering Company, a subsidiary Twin I:,'allsMaill Canal into the Low Line Canal. The

of Morrison-Knudsen Company, to prepm'e a study of project consists of a diversion structure to direct up to
lhc energy development potential ot' the upper reaches 1,500 cfs ot' water into a steel penstock 12 t'ect ill
of the Low Line Canal. The study was completed in diameter, which will transmit the water, under pres-
June 1982; il recommended development of an 8.2- sure, to a powerhouse located 2,2()() feet downstream lo
MW facility at the site of the present facility. As a lhc west of the diversion. The water is controlled wilh

result of the greater returns offered by developing the steel gates and valves as ii is delivered to a manifold
project under PURPA, the Canal Company chose to commctcd lt) two vertical Francis turbines rated at 4, 1

pursue the project independently from Idaho Power. MW each. Since the project uses primarily irrigatiotl
Early in 1984, Bonneville Pacific Corporation was con- water, il produces power only 7 months of the year,
tacted to develop the project. A construction contract The annual nel energy of lhc project is 3(),()()(),()()0It)
was signed in March 1984, and construction was coin- 46,841 ,()0()kWh, subject to canal cq)eratitm. Some oi"
pleted lhc following fall and winter. The project went the l'eature:_ot the project a_'esumnlarized irl the follow-
on-line in March 1985. ing :.;ectionsand in Table 7-1.



%2 PURPA Resource Development in tile Pacific NW

Table 7-1

Summary of Features
Low Line Hydroelectric Project

Location of Powerplant Low Line Canal
TIlS, R18E, B.M., Sec. 1 & 2

Longitude 114 18' 00"W
Latitude 42 29' 30" N

Regulating Structure Type Concrete with radial gates
High Lille Canal Length 54 t't

Height 8,5 ft
No. of gates 3
Control Motorized, manual

Bypass Structure Type Concrete with radial gates
Length 32.5 fl
Height 8.5 fl
No. of gates 2
Control Motorized, mmmal
Fish screens None

Intake Structure Type Concrete with radial gates
Length 32 fl
Height 9 ft
No. of gates 2

Impomldment None

Penstock Construction Welded steel, 7/16"
Diameter 144 in

Leagth 2,350 ft
Bifurcation 12 x 8 x 8 ft

Powerplant Capacity 8,000 kW
Type of control Manual or automatic
No. of mitts 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

Toted Project
Capital Cost $13,285,000 (1984 cost)
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Diversion Siruclure High l.AIle (-',anal gales and lhc olher lwo adjacent lo Ihe

intake tc) the penstocks, These gates were automated to

Diversion vi' water lo lhe powerphu|t occurs at fl_e open upon load rejecli/m amt reduce the sag Itr flow in
point where the Main Line Cilltill divides tnlo lhc High the Low Line Callal to acceptable limits,
Line Canal and lhc Low Line Canal, For lhts reason, ii

ts more compllcaled Ihan a simple diversion struclure,
The followh|g year the enlire tnlake slruclure was
removed to the end ot' the penslock and |'eplaced, The

Three faciltlles were conslrucled initially al the potnl o1' invert wits lowered and the al'ell incl'ellsed so Ihlll trash
diversion; a slruclure lo ¢Oll1I'Olthe tlow of water lo tile

rack velocllies could be lowered lo acceptable ,Jalues,
High Line Canal, an inlake struclure wtlh trash rack

The two radial gales were removed and replaced by
leading Io lhc penstock, and a slructure lo release waler two 16-foot.-wide by 18,5.,fool-high bulkhead gales for

lo bypass the powerplant when needed, use Io dewaler lhe penslock,

The control slruclure leading Io lhe High Line Canal is Power Conduit and Penstock
a 54-foot-wide concrete structure with three 8,5-foot-

A concrete Iransilion seclton connecls Ihe inlake slruc-

high by 16-1'oer-wide, meier-operated, mlum,'dly con- lure and the petlslock, The facility uses one sleel
trolled radial gates, penslock, 12 fcel in diameter and 2,350 feel long, The

penstock is buried the full distance between lhc Intake

The intake structure admitting water lo lhc powerphmt structure and tile powerhouse, Aboul midway betweenconsists oi" a 32-1'oer-wide concrele slruclure wiih lwo
the tliversioll and lhe l)owerhouse, ii pltsses tulder lt

15,25-fool-by-9-foot openings leading to a Iransilion heavily travelled county road, Approxhnately 5(I feet
t'rom reclanguhtr to round preceding tile penstock, A before enlering lhc powerhouse, tile penslock joins lt

sloping Irash rack with an automatic debris-cleaning 12-1'oot-by-8-t'ool-by-8-foot steel btt'urcalton, 'l'wo 8-

rake was constructed on the upstream face of the struc- t'ool-diameler penslocks enter lhc powerhouse, Ali 8-

lure, Two radial gales 7,5 feel high by 15,25 feel wide foot-diameter bulterfly valve is located til)stream of
can be used to colllrol lhe waler to the penstock, There each lurbine,
are no fish screens, since the cared dues not supporl it

fisheries population, Surge Tower

One of lhc IrlOsl prominenl features oi thr l'acilily is ii
The bypass slruclure to allow water to bypass the

slet:l surge tank, 1(I feet iii diameter and 63 l'eel lall,
penstock lind conlinue on down the Low Line Ca|ml

The purpose of lhc surge tank is Io relieve high walerconsisls of a 32,5-t'ool-wide concrete struclure wilh

two radial gales 8,5 fcel high by 14,0 feet long, motor- pressures in the penstock thal would occur during load

operaled Itlitl autonmtically ctmtrolletl, rejection by lhc generators, During load rejection, tile
wicket gates controlling flow into tile turbines would

close rapidly, l'orcing the surge lower to fill unlil ii
Because of opcralional problems and excessive head overlopped lnilially, a spill rale of 1,3()0 cl's could be
loss, numerous cha||ges were made in the diversion

area over li period of 3 years, expecled, gradually dampening unlil the wilier hamnler
etTecls are relieved, A 35-t'oo1 by 43,5-t'oo1 impact

bast|| is conslrucletl ilrotultl the base of tile surge lower,A coIlcrele weir wall 13 feet high projecling some 140

fcel upstream wits conslrt|cled in the shape ot' a V to A second t'unclilm _fl lilt surge lower is lo stlplfly waler
divide the water and direct ii to Ihe High tAne gales or

lhc powerphml intake, The bypass gates remained dry lo lhc turbines during starlu I) until Ihe flow in the
penstock has reIlched li sleltdy slate, 'l'he voltJme o1"lhc

behind Ihe weir, Load rejeclions al the powerphml

caused lhc water Io build tll) and overtop tile weir wall tank nlusl be large ent_tigh lhal ii will llol tlraill alld
atlnlil air isle tile ItJrbines during slIirltlp,

and continue lhrough lhc bypass slruclttrc and down
tile old Low Line Canal channel, Powerhouse and Tailrace

The p¢_werht_tlse is a slrtlclure with Ii reinli_rt'ed coli-
The pending of water and overtopping of lhc weir wall

crete l't_tHltlali_ll, reilll'i_l'cetl nlltSt_llry willis with brick
upon load rejeclions proved unsalist'aclory lo canltl

l'itcing, a pret'ahricaletl glu-la_li Iruss iiI_d t't_l' slriiclilre,
operaliims, The next winler, four 7.-t't)t)l-witle by IB-

and Ii tmill-tlp rt_tfl', 'l'he pt_werht_tlse nleasures 4(Ifcelfoot-high hydraulically operated slide gales were in-
..,..'''.'' :_ ,, ......... :...... ,, .-...... , ......... , .... ,_. by 80 feet and is built in three levels, The Iwo lower
aI/IIIUU Iii tilL: W¢UII ICVIIII, i lt'let./ W{_[_ lllk:titg:kl iiC'Xi iu til{2

levels ht)use lhc Ittrbilles, gelleralurs, anti _ltler

-
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operttthig equipment, while ttle Upl:_erlevel coxlttltns potenttttl transfornlers, axttl lttke-ol'f structures, "l'he
l)rllil£1rJly the elet'trt>llJt: i:tllllrt>l sy,,,ilelns+ 'l'he lwo lower lllttlll {l'tlllSl'Orlller Is riiletl "1,4()()/9,25() k.Vtl, ()A/I-+A,

levels are below ground oil three sides of the power- 13,8/69 kV, 3-phase, A 69-kV trttnsnltsston line con-

house, hulking the powerliouse look t'rtml llhtwe Itke till heels the subslltlltlll wllh lm exlsllllg Iiiw _l[ll_ul ,1,5

attractive, single-story brtck building, 'l+herritostlttlcltlly nitles to the east,

ctmtrolled louvers tlllow vellttllltton of the building, Mode of ()llerillthm

The tailrace is located at lhc rem' of tile powerllouse, li The phult Is tleslglletl to be t)peritled either mtulutilly or

is excllvilted l'_rlnlarlly in hllsllll, witll ii slulllow hlyer o1' Ittlttmllttictllly I'ronl +lnlilili c'_+llll'tllswilchht+m'd located

iops¢>tl, The lllllrtil:e johis lhc nlithl chlulnel o1' lhc clttutl in the Ill+werh¢>tlsc, c)i' refill>rely l'rol+l the lllTic'es of lton..

wtlhtll ii shl+rt tlislllllce t)l' tile l'_t+werllt)ltse, twville i'tlctitc' Servlt'es ('t_mptllly (the plnlll opel'litter),
l.-lt_lllleville l:'itcil'k' Selvices ° iri'flue is ltlt'itlctl iibOtll lt)

Turbines and (;eneratol's tlliles awlty ii1q'will Falls, ltltillt_,

'l'he rllled clipac'ily tri' Ille lifO.loci is 8,(1()()kW, 'l'ile pt'alt,_
c:'ap_tcily (li"each (lr tile Iwo _.Wlleral()rs, h()wt:ver, is The t)lanl is etlllil)l_c,d wilh ii ]lr(iAJrllllll_lable c'()illrc)ller

4,135 KW, sliglllly grtqiler lluul lilt' 4,()()(1k'W rlilt'd lllal llli_llilt_l'S l'_rt,blty elt'vllli(_ll,',i, wlt'kel glilt' _q_eiliilgs,
capacily, 'l'he turl_incs are verlit:al l;rallc'is--lylw, alld sllali vibrali_il, ri_laliolull ,<;lleetl,heariilg It'llil)ei'altlre,,;,
were ,Stil_l_lit'tlhy llw I l,_,tli't_Wesl (.ili_til_, liw,, t_l' l_,el.- mltl lltllllt, rt_tis i_ilwr _pt, ralillg t'liarac'terislics, II adltlsls
levue, Waslli_lgl(>tl, 'l'[ie gtqlt't'ill()lS Wt'Ft' I]_alllllm'ttlrt,tl lilt,st' li> lllailllliill tqflililtllll pialll ]wrfornlatlt'e illlti'Cilll

hy Ideal l_lec'lric (.'_tlil_aily, 'l'lit" alllluat talc, tj i_tl{l_tll_t ,<llttllii(twit lilt' [_lalll ulliler al_m,rtlial cl_lillili()lis, ( '(_lil..

IIIc etlUil)llll.'lll is 4(),8,11,()()()kWll, ( 'lllirat'Ic'rislit',,: i)l' I)lllt,r Iiitiliiltir;; t'lili ililt'rliit'l' willi lilt' I)r()t.,.rilllllillllilt'
lilt' llll'bilu.'s illltl l:{I.'llt'l'ill()l'<; lift' lisle'ii ill 'i'llblt! "7..?, t'(tlllrtillc, r li) kel'li l)liilll tilit'rilll)rs ilil'C)l'llletl iii' llC,l'l'_)r.-

T_hlo 7-2 iiiillit.'t., _l I_, illlllw iitliuslllieiils It_ I_c,lilatle Illillltilllly,

Ttlrblrie _llld Goner_lor Chtiraclorlstlcs I,'h)w lliiles llli(I {ilenerillt)r ('lil)llt'il,y

'l'urbilies (Iw(_)', 'l'lie 'l'wili I:lllls (/lalull syslt'ill is very Itighly reguliiletl,
Alllitlugli Iliere is St)hie p()lelil til l iii Ille i.,tlw l.llie iliitl

igii('h 'l'oliil Miiili (.?luilils I'(_1'[]tlw giiiiis t'aust'd by lililUrtil ilil'low,
ruliolT, (ii' irrigaliuii reliu'n flow, alid sonic poleiillill for

Head, sllilic" 91 t'l 91 1'1 losses froln evllporllliOn, seepage, or diverstcms, Ihey

Head, elTec'live 147t'1 87 fl are considered very minor iii tile reliches between tile
[;low (_5()i.'l's 1,3()0 ¢t's tliversit)li Iii Mihler DIIIII luid lhe powerplillll, As ii
Power 5,35() tlp 10,70() hp restlll, flows 1o lhe powerphull tire highly pretlic'ilible,
Speed 257 rpni

Wilier righls of lhc 'I'whl Falls C'.luilllC omplmy allow

(_elierliltlrs (tw())' up lo 1,5(10ct'S lo be diverted bile the Low Line Clllilil,
However, lhc nornllll niilxiinuni flow tit' lhe t:luilil ts

li]ilcll Toltli only 1,300 ml's,Thus, lhc powerplluil wits sized fin' ii
nuixinium flow rlile of 1,300 cfs,

Power 4,C)00kW 8000 kW

Rltlhlg 4,21(),5 kVA 8,421 kVA Meeling lhe wlller needs of irrtglilors ts, withoul a

doubt, the highest priorily til' lhc Twin Fillls Clitull
Speetl 257 rplli Ct)llipany, Power gelleralioll is set:'Olltt, l-towever, lhc

V(illage 4,10(} V , C'ali_il (..'{)llipttliy (li)es hlive senti' I'lt,xillilily iii h{)w Io
"['ellip, Rating Full class "I::I"I;X" c'llpabilily llitllll.lgt2 flows iii the SySLelli, (7..'/)xisetluelllly, lhc t:t)lli-
'l'ype _ylit'hr(lllOtlS paliy agreed lhill tllit.'e the plalil Welll (ill-lille, ii would

Transnlission Line ilse ils besl eft't)i'ls Iii liilililige llie syslenl It)llilixinitze
lhe illllt)Ulil tit' eliergy l)rothicetl, wililili lhe C'OlislrllilllS

P_<lweris siePlletl up ['r()in 4,160 vigils Iii Ihe ptlwerl)lalil ifl'supplyiiig irrtglilioli wliler. H(iwevel', niluiligenielil It1
I() 69 kV iii lhc ,',Itibstillt/)li atl illcelll tt_ ii, The subslllli()li llc¢onimodllle illcrellsetl goner_ltiOll has llover bOeli pol,i-
llcc'upies I.iii Ill'ell til' llb()ul 4() feel by 4(i fecl lllitl sible Silice lhc prelectWOlll ()n-lille, bet.,lluse o[' irrtgll..
provi(Ios space for lhc illliiii Iralist'ornior, tin oil circuil lioli tleilililid,,,J Its delerinilled by Ilie (.!linlil (.k)nipiiliy,
| ....... I ..... i i ....... _ ...... i ..,li,.I,,.ll _ i i I i'!l_lll'll t I' li I1 li #'4 _i,'t 'lf'i iri li i.i
III t_lll'lt21 t tih'lt t)lllli,,Dk-t _J _O¢ ll%,.llk.'_'_ t,_.tiiiViil liilililitJiiiil.,.lil 1
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Table 7.3

Average Monthly Flow Rates and Energy Production
Low Line Hydroeleotrlo ProJeot

Moll til 1985 1986 1987 1988 1989 G Wh

April 558 681 793 611 414 1,757
Days 17-30 8-30 1A..30 12.30 12-30
May 1,33(.) 1,205 1,2()3 1,094 1,147 5,0()(.)
J tttle 1,298 1,274 1,137 I ,221 1,304 5,44()
July 1,385 1,324 1,175 '.,287 1,358 5,(,94
Aug, I ,366 1,289 1,188 1,227 1,3(,5 5,f,()9
Sept, 900 1,098 1,012 801 1,120 4, 1(,4
()ct, 694 841 923 743 802 2,737

I)ilys 1-27 i-2f, 1..21 I-2(I 1-31
Nov, 454 0,2_5

l)_ys 1-3

'l't,t_ll 30,686

'l'ilblt' 7-3 SUt_llll_lt'lZCSthe hislorit'atl flows, lhc Bomlevtllc Pacific Corporatitm assunled rcst,o,lstblltly
lll_tlmgett I'lows, and lhc Itl_,1_thlyetlcrgy producttoll, t'()t'collstructh|g lhc project, l|egolhltlllg lhc power ,qale_

agreement, providing construction and l)erm_tne_lt
t'inancillg, and operating lhc pr(_jcc.i,IIi|lso ll_tscolll-

Project Ownership plete control over the operation and maintenance of the

project and is required by the lease agreemetH with the
For the most part, the hind upon which the project is 1o- Canal Company to maintain the project In good order

caled is owned by the Twin Falls Ctmal Company, Two and repair and in a safe _mdclean condition, Al the end
perpetual easements also had lo be obtained from of the 35-year lease, Bonneville Pacific has lhe oplkm
prtwite land owners for property adjacent to the project of removing any of the project works at Its own ex-
works, The project's water rights and FERC exemption pense, The only assurance the Canal Company has thai
were leased for 35 years by the Canal Company to Bon- Bonneville Pacific will operale the project for 35 years
neville Pacific Corporation for consiructhlg, operating, is a default clause in the lease agreement, The clause
and maintaining the project, In exchange for the leased would allow the Canal Company to bring action tbr'
items, the Canal Company receives the following specific performance or action for dmnages Incurred as
compensation: a result of the defilull,

• $355,000 upon first lease of the items Bonneville Pacific was the original owner of lhc
project; however, in order to facilitate financing, the

• 10% of the gross _umual income for the fir,,_t10 project was sold to a limited partnership, Magtc Valley
years Hydroeleclric Parlners, l.,Id, The l)arillershil ) is a gl'oup

of about 140 privale investors from across lhc cotmtry,
• 40% of the gros,; annual income for the second 10 Bolincvillc Pacific, however, still assumes respon-

years sibility for managing and operating lhc project,

. 80% of the gross annttal income fi,r the la,,_l15
years of the power sales agreement
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l'roject Financing Table 7.4
Low Line Canal Project

The project wits t'ollstrucled oil a turn.key basisal ii ConstructionCosts
total cost of $13,285,000, Other project..rchtted costs Item Cost
raised tile total project cost lt) $19,25(),()()0, (See next
section for a complete breakdown of project costs,) A Diversion and bridge $ 1,3()0,()()()
construction loan t)f $10,200,000 was obtained by Bon- Canal excavatkm 4()(),()()()
nevtlle Paelfh: Corporation from First lltterstate Bal|k hltake structure 430,0()0
of Utah, 'File lotut WaSpermanently t'hutnced by Pl'tldeIl- Pmtstot:k 2,2()(),(X)0
lhd htterfundhtg Corporation, a Delaware company, 'l"urbhle/ge|lerator 5,6()(),(X)()

Powerhotlse 35,()()()

The project wits sold lo Magic Valley Hydroelectric Sttbstallon 0()(),()()()
Partllel'S, Ltd,, for $18,()5(),0()0, Of this amount, hltertte 120,000

$6,752,(X10 wits t'ul|ded throt|gh equity contrlbtfltolls of Road access ltlltl site work 6(1(),()()()
the partners and the remainder was borrowed, Engineering 2,000,()9()

Sttbtoltd $13,285 ,()()()

Project Operation and Maintenance Other l'roject.Related Costs
Legal fees $ 2(1(),()()0

Bonneville Pacific Corporation is responsible for Construction Interest
operating and maintaining the project, However, day.to- and loatl fees 7(}0,()00
day operation and maintenance is pert'ormed by Boll. Perrntls and fees 150,()()0
neville Services Company, 'l"wln Falls, a wholly owned Debt reserve 5()0,()0()
sut_sklh_ryof Bomleville Pacific, As operator, Ben,, *Bonding and devel()per fee 1,8'35,(X)()
neville Services receives 6 percent of the gross revenue Managelnent 580,00()
of the project, From these fees, Bomlevtlle Services Contingency 2,0()(),()(1()
pays for replacement ot'minor parts, insurance Total $19,25(1,00()
recordkeeplng, and real estate taxes, Ill addition to Inclttdes payments to Canal Company
those services necessary to operate the facility,

The Twin Falls Canal Company is responsible for Table 7.5

operating the canal system, lt must attempt to reguhtte Low Line Canal Project
tlows in the canal to nlaintain pre-agreed lnonthly flow Annuel Operating Costs
rates, Operation ot' the powerphmt is In no way to Inter-
ferc with operalion of the canal for Irrigation lmrlmses, F'rt)l')erlylax $ 96,912

State kWh tax I0 9a_,'1- "-1"_ _

The plant can be opex'ated manually ox'autoxntttlc(dly Maintenance, repair and
using a progranunable controller, The progrtunmable operations, hlclt|tling
controller also permits the plant to be operated remote- tnsttrmlce pren_iums 197,642

ly, The phml operalor operates numerous olher small Debl service, including
hydropower projects in the areafrom an office in 'l'win Irt(sl fees 1,92(),00()
Falls, ()13eratiolls and nlai||tenance

charge on l'actlttlcs
owned by the ultlily 21,4(15

Installation and Operating Costs Royalty to 'l'win l;alls
Ca|ml Ct), (10%) 2()2,78()

The total COllSlrttcllollcoal of lhc prr)teel was Acc()tmling, legal alltl
$13,285,()0(}, A breakdown of coals by category is office overhead 2(),()(1()
given in Table 7-4, The estimated annt|al operating ('al-)ltal tmpr()venwnts 50_,0_0D
costs of the project based ut_on 1985-1989 experience 'l'olal $2,528,(_8 I
are shown tn Table 705,
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Power Purchase Contract tnslltlllug lhc eqUllmletlt wet'c Imld by B(mtlevllle
Ihtcll'tc, A Iol_tl of $325 ,(1(1(1wtl,,+imld for spet, lttl
fltcllllles _ttl¢lmett.,rhtg eqtllpmcnI, lind $8(),(J()0wtl,_

An ttgt'eemenl for nttleof firm energy wa_ made be- lmld fur dlnuoIlileClequllmwnl, l]otltievllle Pttcll'k_tlltml
Iween Bolulevllle l'tlcll'lc mid Idtdlt, l'owt.q'Ct,lUlmny td,sopay tri1opertlllt,ti tttltl mtdtlte.mttwe clmrgt., t,l' (),7
OII,Itlllt_O, 1984, The 35-yeltl' l|bU'12(;ltlt<21l[[,',1fltlllllltltl'iZel.[ pt_rct.;lttpc'r month times the Jlllel'COllllt_cl[Ollt.'t)fll,tl
111'+l'tlble7-6, npeclt'lud ttbove,

The +outrtlcted tumutll net etteJt'gyof the projc_clts The ttgr++tltettt COtlttdi|s pruvi,',Jltm,,+hl ill+ t_VetlIoI' flit,
4t"_,841MWh, 'l"he,fixed I'mymetlts sllt)w11ht Titbit'.7-6 fltllttre oi' t.he facility to deliver the contrtlctcd power
relllttltl the stttlte throttght+ttl lh<:life of thtr cotttl'ttct, The for the etltlre 35..yeltr tel'tll of the itgreelllelll, II_lhc
vm'htble ctmtpotlents, however, tu'e subject to chtulge

' cVellt of pel'lllttl|ellt cul'tttlhllel|t of l|t.',lollt;rgy
I+ythe Idaho l'ubllc Utilities C(mmltsstott whetl retail tlellverles, 13olmevlllc Pltclt'lc must l+ttytt ltmlp ,,+tttlt
rtttes tu'e reviewed, Any sur'plus et_ergy prt+dtlced over t'epttyntt,i_ttttm+m_ltr,,+,Sl+>t+t'll'tetllt_Table 7-7, I_lt_llll+lletl
tutd abuve tl_e£umtml¢olltracted tuuottnl would be prtr. by the dlfl'ercttcc ht megttw£ttt.+hot+rsbetwectl lhc co_l..
chased by Idaho Power ttr lhc t_otl-flml avoided ct_ergy tt'_wted _ttll_u_tlllttl ellergy _mt(_tttlt(4tg,8,ll) tultl the _f_-
rate lt_et't'ect til tile time of delivery, 'l'he rate lmc.alc,tt.
htted mottthly mtd filed with the II'UC, ntml amotmt of etlergy actually produced,

The power sales agreement provides that ali disconnect
m_dn_etertng equipment is to be tnsttdled, operttted,
ttlltl mahltafl_ed by Idaho Pow,r Coral)any, 'l'hc costs of

Table 7-6

Power Sales Contract Summary

Contracted Energy Fixed Payment Variable l'ayment
Season Months (MWh) (e/kWh) (e/kWh)

Season 1 December

January

February 1,404 7,33 0,8

Season 2 March

April
May 11,782 4,89 0,54

Season 3 Julic

July
Augttst 17,459 7,33 (),X

Seasot_ 4 September
Octobel'
November 1b,196 4,89 (I,54
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Table 7,7 Itlallt_ II"t_wt:rl Ilas atlvl,m._tltIlL,(!Olll1111r,_l_lllIllat

Bum Refund Payment for Permanent lthlho [Power] bclh.,v,!s thai the I'att.,HC()llllllllt.,([ III
Curtailment of a Portion or Ali of Annual Net IlllH/-_,grct.mw.==lm'v It_t_I=lglt, lultl Ilial Itlallt_

II'owt,rl does=rutbt'llcvc Ilutl e=llt,rl=lg I=lto tIlls

Energy Amount Under 3B,Year Contraot ABr(.,(,_lllC,lll Is In III(.' ptlbllc lntort.,st, 'l'llc parllt's ac-
knowlutlgu liull prior t(I III(, u,,tt,:ctil loll t)l' IIIIn

(.'ontriict Yt,.r I)olhw_ Per Agre,clllonl, III(.,Collllllls,,,tloll has ortlcrL'd ldlillour|llllntiellt Aililtiill
()Ollilllell_@lll011| Me_llWlli|.holll' II"uwvrl1(.)L'!lltOl'lille I'tXetl-tt.:rlll ctHItl'acts I't_l lh(,

t'Jtlrcluhscoi' pt_wer olTcrctl by ctigellcralor8 ltlld
1 20 Sltlall lmwt'r pr¢ltluct, rs til Illu rates sel I'orlh iii thin
2 40 ,&grecllxonl; lu|d that the Cotntnlsslotl him urdei'od

3 O0 tllat ali payiliullts Iu bc Ilia(h: tillder Illll.i Agree-
4 80 Inenl shall be allowed as pr(ideally hwurred ox-
5 1()() i'_onsesfor mlen|aklng purlmses,
6 120

7 140

8 l io Permits and Licenses
9 180

11) 195 FI_RC
11 210

12 230 Beclith',le of the nalure aral localloll of tile l.alw l.llle
13 25(3 project, file project was eligible l'or a small condull cx-

14 265 elllpi[oll l'roin I:_EI(C!,Its tt_hll [llslalled capacity was

15 29(1 less than 15 MW; lt was not located on federal land;

16 315 tuld Ii tined II lilmltllade coIltlult tlial was t'._itlstrtlcted

17 340 prlnuu'lly for another purpose, In addition, ii did nut re-
18 365 tiilh'c' t;Oih',llruclloli (it' ii dillli It) provldc Ille heiltl liCe'eS.,
I l) 39(I stit'y for power gl211t;l'illtoIi, lllltl li rcc'clved t'l'(llll, llli(I
2(.1 4.10 tllschlirged blick lille, the c'+OllVeyliliccsyslc,ill,
21 425

22 4'10 An application for ii snllill coiidttlt exellll)lloll wits filed
23 455 Oil AllItlSl 1, 198(1,'l"lit' t'xt.'llilliloll WItSgrillilctl (iii
24 405 [)ccellll'ier 18, lt)H(), The imtjeci its (Inscribed 111lhc ex-

25 47(/ eiliptloli l'roni F;HIC Wits consttlerlibly dlfl'erenl l'rolli
26 470 whlil Wihqiiclulllly btilll, Iii lhc eXelllpllOll, ii Stllgle
27 465 9,()00-kW turlilllo.gClleI'illor tlnll wits pl'OlmSCd, lllsiC,lld
28 445 t_l' two 4,()()().kW lillllS, ils were lliSllllll.'d, Tilt ° iirtlllOsctl
29 420 ltlrbllle WilSII modified vet'sl(>il of ii ,,,ilillitllll'tllzt_'(I "tribe"
3(i 39(1 typn lillllltlt'licltlrt.'tl by AIIIs (7;!hlillllel'S,ii llri_l_cllcr-iYlW
31 345 turbine, very dllTerclll l't'Olli lhc l,'rilllcls-typc lu,rbhit, s

32 280 iiCtuillly histtillctl, The orlgltlltl plitii also hichidctl lt
33 2()() I'll'e,qStll'erelict' viilvc tlh'illillcd till ii st,piirlllC, britllt'h til'
34 1(10 tilt pcilslock to dlschlu'gc Wilier IlrOtllld tile lllllllt Illld
35 () bilc'k llllll tile Cillllll iii lhc t,Velll _ll' ii pliilll shulll_lwll, t\

hirgc, verllciil surgt, llillk wils lliSliillc, d tliSlc,iitl,

ii c'.(inlrilcl for stile t)l' power wits ,,,luct!csst'illly
lthlllll P()wt;r was COllipellod by lhc ldliho Appltclllioli for titilllll'ytil g l'lictltly slalus was I'tlt;,d(>ii

Utilities ConlililsstOli, lllld problibly would ii(>l ,lulle 5, 198(), 'l'lit, pr_tieclWllSc'crlll'iotl llS li tltialil'ylllg
ligrt_ed to ii colilriiu111' lcfl oil Its oWli, Its rt:luc- l'actltty oil Soplollibtrr 2, 198(),

evidenced by tile following stiiiellielll COli- Oilier Perlniis llil(I Alilirovills
tile power sales ligreeliieiil',

Coilipiirott Io ilillliy olher siiilill hydrllpowt.,r l_roiccis,
very few pel'lliiis iilid lipproviii,'.i wore rcquirc'd io
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t'_)11,_It'tlc'ttt1111t+)perutt, file la)w l,lile prt)jecI, I11l)£irl, tI11,,I (J_e IJet'11111tlUd I_>be ()blililled l'rl)111lhc '['will lq111,_
cutild be (hlc It> Illt' I'ut:I IlluI [I wus (H1et>I'Ihe c,itrlit.,t' (..!uutIIy Pltlmiitlg Uild ZoiIItlg Bt)ilrtl, I11utldiIiuil,
i)r_)jt,t'Istlew.,lt)l_t;tlI11Ille _t_IIt', MtmIly, lluwever, II w_Is vmluus btilldlilg l>eri1111sImtl It_bf, ul>lillIit, d l'r_)ll_Ille
tltlc It>tht, locuIlt>il oI' the l'_ro,IccI, cotttity,

Sltlt't, the l_l'ujecI ttme,,_t1l+rlvlltely ¢_wlted 11'rlgaIlt>11 A l:>ert'x11IIt>u,,,+erlght.t)l'..wtly wits also t>bt|tllled i'rtml

t.'t111ttlUtld I,,+llt,t ti+_t.'ttlt,d t)tl t>rnem' filly l'ederltl tutttls, the Twlu l",'tllt,,+Hlghwtty Dl,',Jtrlct, 'l'llls l_emllt wits tr)

111¢.,Ul_l')i'uvalt)I' I1111dlltt!llllgCl'11eltI tlgencle,,,+wtls tlOI re. i111_>,,vI't>t+c_>11strtlctltm el' 111¢,I'_e_Istt>ck,slm'.<++II_'i't)s,,,letl

qtllrcd, !11mtdlIltm,lhc CtUlitl, StllCCii Is dry soiuc it coutlty higllwity,
I11O111h,'+t>t'lhc year, tlt>e,,,IIIt|1 ,,+tll+l+t)rl£t l'll+herle,',lpt>l+ttht.

tie11, The Ctulal Ims llcVCrbtre11ttsctl t't>1'l'ecreatlt>11111prtr+
ptmes, I1_111lhc el'l'ccl t_t' the I>rt_lecl t_11wtldlll'e lilts bet, ii Potential l_,llVilPl)llnleN|al Impact,s
tiller>sl t_cgliglblc,

Fisheries

A wllle1' righi ttl+pllcalton was l'lled 111Mtu'uh 1977 Iu

divert 1,500 ct's fret11 the Sttitke River for power gellC1'tt- The Low l.,llle Ctulttl tit>w,,+Iiol ,'+tll_porIit fishery, 'l'herc
I11>11,Allhotlgll the Twin Frills C.'a111tt(?It>1111mllyl+rc+- Is 11owtty fish t:ttll nllgrate Iu the lt>ctlll¢m of the

vlotlsly held welter rlghls t11excess of 1,5(10 ct's, these t>t)wurpltull ullless Illey t't>llt>w lhc Cmlal syste_ l't>t' 15
miles dowllstl'c+ttu from Mlhlcr l)tu11, ptlssl_lg Ih_'ottgh

were t't+rthe l+tll'ptme of [l"rtg£lllt|ll, IIt)t l)t>wer gencrit- st;yet'til regulllllllg ,,+lrtl¢ttires £11(+11gtile wily,Iluli, 1Ii lttitllo, lt wilier righi Is gratlted for tm tttut>u111 -

w.l.+dt1I)ttrpt_sc 'l'llu,,+,lt ts l)t)ssll)lc l'()r1111£111plewilier l_:_ownstretinl t'ro_ll tile project tu'ett, the ctt11111c_'_.)sses
' Rock Cl'eek, 11mttut+al slremil lhttl tit)us SUl)Pt)rl 1t

I'lgllls It>be grtllllcd I't_rIlic Stlille vultinlC t>f water, but l'tshel'y, l-h_wever, file trosslllg Is it clt_sctl slpltun 111111I'or rill'fel'tilt l'mrl_tmc,'+,A l_crmlt W_l,,+grtlutcd _>i_Jtlly

28, 1977, A water t'lghts license could be grtultcd Iu the could 11o1permit the entry of t'lsh ltltO the ctt_lttl system,
l'uture, altllt>ugh lt would IllOSt likely be only for 1,300 Pla111111gl'lsh t_1the camll systcnl Is prt>bttbly t>ut of lhc
t'l',,+,slllue thill Is lhc t1111xit1£UlllC£ll+£1t+'tty_>1'lhc le,ew question, since the ctul£11does not flow year rotllld and

tlt>e.,,+I11>It>fl'e.r11very sultilble lltlblttll, As 11resttll tel'

i+Itle C'ttllttl, these factors, the tnlpacl t>t'the project Oll l'tsherics is

The Wtltt+,rrtghts t>crmtI for the project ts subortlitlated, negligible,

'l+'lllst11etms t!ml lhc I+rt>jcct'swtttcl' u,'+cIs subt>rdhltlte Wlldllfe ttlld Botnnlcal Resources
It>£111t+lllcr ct)11stimptlvt+' ttstrs (e,g,, tlt)l_leSllc, sit>ck

The prt>,leclro'etlIIttS gcncr£111ybeet1 ktlOW11rts t'ttw>t'al)lc',Vllter, h'rtg£1Itot_+),whether those rises are se111or or

jUlllOr It> its l>C1'nlll,SlIic.c nit>si t+l'lhc writer used ill the rittg-|tctked l+heasa111habitat, However, the pt>puhtllt)_l
t>t'tllesC birds has duclincd strict, lhc Itllc 195(1s, lllltl the

powerplttnl Is tllso tl,,+etlfor trrlglltlo11, Illls Is ilt>t
tlecllne has been tlllribt|ted to rcdt£ced httblttl1111the

gcllCrtllly _1i_rt)blc111,l-h>wcvcr, future tlpstl'c£tl_l uses of
agl'tct|lltlrttl tt1'eits bet:ttttse el' chttIIges t11l'ttt'111111gpt'tlC-

Wtller t1111'111gtile I_t)11..11'1'1g£1111_11se£1st)llt+,t)tlltll>t_te11Ihtlly flees (e,g,, cleallt, r l'ttrltlttlg, t'(_11verslt)t1 I'rt)lll gr_lvlly It_

be i+roblenls, sprlllkler lrrtgatltm, tuid 1'_111t:)luwlng), tither species _>1'

Atlt_ltler I_OtellIltll ct)11fltt:t t>vt'l' Wtltel' rlgllts trt_tlltl til'IS<.' g£tllle lttltl Ilt>tlgttllle wildlife tlt'e IiIs_)tlt, j+elldei11It) St_llle

11'Ilt)ws it1lhc Stl£|P,t' River were t(>(>It)w dul'lltg lhc degree oll the same tlttbttal I)ttse £uld have tilst> beetl Iitl-

11t)_l-lrrlgttIlt>!1seas(m, Stnce the l.a)w l,ltle prt),lect ve1'sely £tl'l'eclcd by chtluglllg i'£tr111l>rlicllces, l lutlgtlrltttl
receives w_tttrr tllverlett t'l'(>tll the Smlke R leer, Selltt)t' l)£trtrltlge, st)llgl_trtls, IIt£t_11J11111s,rel>llles, IIItlsk1tllS,

walcr rlghls tluwtlstrealtl _1' the point t>t'litc tliverslotl btttlger, sl,:tltik, ttnd some ethel' I'ut'be£u'itlg £111tttlalssuch
11lust Iv..,s£1tls/'letl, This wt_tlltl ltlclt£tlc writer t'lghts held its gl't>UlltlStltl[t+rt'ls It1111gl'_tllltlllt_gs illllttbil lhc getlertll

£1retl,St)l_le w£tI<.'l'lt_wluse tile ct111£11sysle111_lul'illg Iht+'ll'
t_y Ille httlllt_ I-'t_wer ('(mllmtly I'_r Iw(> hytlr(_l)t)wcr

£UllltmlI111grtlli_)11Iltrt)ugll itle ltretl,
prt>jecls wllh etlrltcr l_rlorlly d£1tcs, lt Is Jl_>ttt111tciptlIctl

th_ll Ih_ws 111lhc Stlitkt' Rive1' w_tlltl gr> l_w Cll_)llgh III111

tl I_robletll wt>t£1d bc e11t:_)Utlteretl; h_)wcver, tt 1't>mi£11 (.'t_11sIructlt)11_1 file l)1'_jecl I1£1shll_l vt, ry ltlIIt', ii' i111y,
,_ inll_£tcl Oll wildlife _t' wlltllit'e IItlbil_ll, (_vel' 2,()()()l eelltgrce111elll belWccll Itt_1tlt_Pr)wtr Ct _11pt111ytt1111tilt +' t>t'lhc t:£t11111ctl_tt111elis tlewtllel+etl _lS11test_ll t_l' tile

'l'wlll Falls (.'1111_11(!_)111I_£111yw_ts slg11<:tl_ts _11)l't'c£tutit_11, l>rt)ject; ht)wcvt;l', Illc dt'wttlel'etl _'ettcll wtls Vely s',vtll,

tllld 111£1I'_)cky, tltgllly el't)tliblc alCt1, Stmle I)1tllt111111
'l'he ltw_tllon t)l' lhc l,t)w le,tile l+>l't_jeclcturies tUl £1gt'lcul-.

....., ..... ,..... +...., ....... , .... ,-....................... ,,,, ...... tl£11tir£11c_)ver £tiltl Sltlbt_le I11£1vImve I_t,cll I_sl _lS£1
ii.ll_ll /AHIIII_, UC,"/I_,IItlIIILHI, _t_,,+t_qut:+_ll_, ii k..I.)llLllll_.llllll
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t't)Imt_qtH.q_ct,t)l' bul'Thzgthe I)etmt(_.'kml(.ld(.,Wat(.,J_t'illg sunlnxary, lhc l)t'_)jet.'tIms lmd v(.q'ylittle, II' auy, efl'et't
the t.'altal,but little exlstett, becatlseel' the et't)dedct'mdl- oil t't_t.'t'eatit)nll_file at'ca,

lit)l| t)f lhc t:hallllel, lllslorb_al and Archaeological Resources

Since lhc prt)jecl Is locll,ted III a l)l'edon|h|tmtly {l_l't(2U[- 'l'here al'L IlOklloWllh,lNl(:)l'lt.'.alo1'al'c.ha_.,t)lt}gh.',tllsites
till'Iii Ill'ell, tllel'L' lll'e vt.,l'y ]'t.'w li'ees {llttl little lllitJve (.'lose li)the l}i'ojet'l ll,l'etl, The ()ld Ol'egl)ll 'ITall passed

Vt2_ellltlt)111, Mi)sl ()f lhc lalld dlslUl'bedby L'illlSll'tlqtl()ll lt) lhc II()l'lh, if,liftSeVel'alL'td)lllfii)J'etll'ly l)lt)lleel'Sstill
witsagl'lculttlral'_lt WaStinedt'(.)l'l}astul'e()1'phmted exist lo the s(+>tith,allhottgh bl)lh al'esevel'allltil(+'Stlls_
l)l'il|11al'IIywith, l't)w++'l'oI)s,'.Itlu,ll aS belIllS, l}eas, sugar ttlll,ll't't)llltlt(+,l)l'¢)ject,,+lte,
beets, or stttall grahls, 'l+'hereIu'e no endtuzgered ct'

l.,an(i Ma,mgement anti Aesthetics
thf'etl,tell,cdphul,tor ii,n,lnl,al species Ill the geltet'Itliu'ca,
u_}i'are lhel'e zt'lilt+alhttbllals, l.ltiltl usage ill tile l'_t't)jectlit'ellhas, ft)t'tile tlttmt l)tll't,

been unaffectetl, 'l"he canal ++yslentttn,d tlivet'slun Wt>l'ks
Water Qltality have existed slll,t:ethe early 19()0s arid tll'e l'ehitlvely ttl_-

The l:)tt)ject's wtl,terStll'>plycomes from the Sntake chttlll,gedexcept t'or the n,ew diversion strtlctures anti tile
River I)y way of Mlluwr Daltl, luc+lttedtibr)til 15 fillies Ii) l')()werh,otmc, 'l'he pen,st(w+l<.Stil'>plyltlgwater lt) the site
tile east, 'l'he qull,llty t)l' watel' at the t)l't)ject site is is t)ttt'letl l't)r t|llll,t)stIts ellth'e lull,gilt, lllllllllllzlllg tile

gellentlly its got+lias wiltcl' iii the Slulke River, Nearly 3 vlsttal effect, The exlsthlg, highly el'¢)tletl,ttewatel'ed
Illllllotl act'es of irrigated lltlld lie lo lhc cast ()1'tile c.£t_mlreltc+hIs still vlsll)le, howevel', slllt'e li II1£1yI)e
pr().lect, [.')tiringtile lrrtgtltlon, seas(ro, silt c¢)Ilcelttl'lLtlons needed tr) carry flows whell tile l)hltlt ts shill down,,
tu'e high, In Snake River wlltel' becltttse tt l'ecelves

' return flows l'rt)nl JITtglltlt)_l,,The project tit)es n()l aft'ect The I_owcrhouse has some el'feet ()11,tile ll,esthetlcs ()1'
waler till/lilly Ill tile Sttttke Rlvel', Itt)wever, heutttlse till the til'etl,"l'h(: l)t)werht)t_se strttclttre Is concrete iii the

of tlie walet' leaving the l'>htntIndischarged back into lower fit}oi's,wilh an alto'active brick exterior above
the t:alltl,ltt) I)e ttsetl eventually l't)r trrlgtlttt)n before ground level, alld £tbuilt-tlp roof, Grass has been,
belllg refill'nulllt) llaltirtll sri'elliotchallliels, 1t'thr prr)Jeer l)lalited in the surt't)tllltlh_gareas, A l)ltvctl I't)litlleads
Ims any eft'ect un witted'qttttltty, 1(pt't)bably hltpt'ovcs it, t'_'Oltithe county t'olld It)a small p£1,vedt}arkhig ll,rca£1tl-
Slllt'.ewilier' lit} longer flows through tile h,tghly eroded .lacetlt lt)tile l>t}wel'ht)tlse,
chaltnel til.titwas dewatered as II,result of the project,

I'ower lines lelltllllg t'l'Oltl,11,substation tl,Ithe power-

Recreational Resources ht>riseatitl the htrge Stll'gc tower t)utsltte t)f lhc t)t)wer-
Recreattolml llctlvlltes l+uthe I_rt)ject al'Catnclttde bh'd ht)use tu'ethe only prominent t'etttures associated with
ht_ltittlg, l'lshltlg, and tliol()rcycle, bicycle, and hol'se- lhc r)rojecl, The 1()-t'ot)tdhttll,eter by 63-1'()t)t-lall surge
blick rt(lhlg, Pheastltl,ts mid l-hmgltrtatt partridge m'e lower Is steatlletl with guy wires, The tower has been
hul_ted, tilt)rig with SOl'aCrntgratot'y waterfowl, l)atnted with lhc logo (>fthe Twin Falls Canltl C(mlptitly
(]routtdht)gs alltl grt)tlttd Stluln'els are hultted In some tr) hnl+)rt)veIts tll)petu'ant:e,

tlretls along the t.'ttnals, hnpact Mitigatiol|

Flshln,g hl,the area is generally cost'tried to natural Since the tml_aCtsof the Low l..,inel)roject were rela.
streams, R()t:kCTeek being the only one ill close lively lulnt)r, few lltlpael Ittittgattt)tl,nleaStH'es were re-

pt'oximily to the projecl situ, No t'ishil_g occurs In the qulred, The FERC order grattting an exeml)tlon
canal systenl, lticltltletl tt sltl,nthlr(Iarttcle reqtttrlng conl,t)lilulce wllh

ally t'()ndJlit)llS llhtll t'etlel'al ()r sl,tile l'Jsh lllttl wtltlllt'e

Pvlol()rcycleatltl bicycle IratTic ttluttg st)_le t)l' the ctttttil ltgettcics httvc tlctel'tUitietl ttl)l)rol)l'tatc tr)l)t'cvent loss
rlgltts-.t)l'.,wlly_)ctrut's,t_ttt is tlisc()urtlgetl l't)rsafety t)l', ()r tlttt_lttget(), t'lsll ttlltl wildlife rest)urr:es,Netlller
rt,as()t_s, II()rsebllck t'l(illlg is nt)t tlllL'Ollilll()ll, tt)e U ,S, l+;isi_tttltl Wiltllll'c Scl'viue lit>l'tilt ldtlh()

l)t.'l)arllllt, llt t)l' i+'isll tllltl (i}lll_te ilatt fitly t)l'_jet'ti()tt tu file

While s(_llle ttlhitlg llntl l'al'tlllg t)¢t'tll'S itr parts ()f' the isstmttce ()t'the exettll)tt()fl,

t,tllttil systct_lS in the vtllley, lhey tire tlistrourttgett be+.
cause t)l' tile safety llazartls and tile liability t}t't)t)lclt_s 'l'lle tj,S, I;lslt at_tlWlltllil'e _cl'vice t)t'l+et'etlIlte t)_lly
t't'e_<tI(.'tlf()r ltir' Jt't'lglttJ()l_t.'()lllt)£1_lies,'l'he l'h)w 111Ille sl_et.'Jfict'()nllllCl}ltll l'eSI)()llSe tr)lhc exenil)lt()ll tll)l)ltt:a-.
rettt'i_t_l'tile t:llllal tlevel()l)e(l f()t'tile pr(_.let'lis tr)t)swirl tit)lt, 'l'lley I'eqtltretl tltal tile elt't'tl'k'al tt'a_ls_ll!sstt)ll
aP.,!tt!rbttt,.+'ttt!'+..+r.k.+ty!t.l,:h_.t_c_t'wlll!ewltlt;r ral'llt_. In
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system be planned and constructed so as to prevent pos- with delively of irrigation water. Other elements, such
sible electrocution of raptors, as the diversion works, could only be worked oil after

the irrigation season had ended, when the c_mal was
Some mitigative measures were taken to minimize the dry. Construction was completed in the winter o1"1984-
aesthetic impact of the project. The powerhouse was 85. The facility went on-line at the start of the follow-
given an attractive brick exterior, grass was planted, ing irrigation season on March 1, 1985.
aid lhe road to the powerhouse _mdparking area were
paved to minimize dust and improve the appearance. A construction schedule for the project is shown in Fig-
The surge tower was painted using relatively un- ure 7-1.
obtrusive colors lind was made to somewhat resemble a

large grain silo. Interconnection, Transmission and

Additional mitigative measures included locating the Wheeling Considerations
route of the penstock within Canal Company fight,of-

way as much as possible, and burying the penstock. The output o1'the Low Line project is sold to ld,dlo
Tile electrical substation was fenced for public s_ffety. Power Company. Since there are no other utilities in

the area, transmission and wheeling were not concerns.

Land Use Agreements Interconnection of the facility was ,'1sh,'u'ed respon-
sibility between Bon.neville Pacific and Idaho Power,
although ali expenses were borne by Bonneville

Most of the i_md on which the project is located is Pacific. Idaho Power installed, operaes, and maintains
owned by l!_eTwin Falls Canal Company, The proper- ali disconnect andmetering equipment. The cost to
ty was le,:,¢,::,<lto Bonneville Pacific to construct and Bonneville Pacific of Id_o Power's intercomlection ex-

operate the project. This lease was assigned to Magic penses was $405,000.
Valley Hydroelectric P_u'tners,Lid., upon its purchase
of the project works.

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

Project Construction

A conlract for design, fabricalion, installation, and star-

lup of the project was signed on March 5, 1984, by
Bonneville Pacific Corporalion and Water Power Con_-
pany, a Utah corporation. Bingham Engineering !'Sa;t
Lake City did the primary design of tile project. Th::'
turbines, generators, swilchgeal, and supervisory con-
trol system were designed and fabricated by lhc Hydr()
West Group of Bellevue, Washington. The general con-
Iraclor for c()nslrucli()n of the civil works was PMF,
lhc. of Twin Falls, hlaho.

Conslruclion of Itle projecl began in Ihe slimmer of
- 1984, Some elements of the project, such as the power-

house, tailrace, and penslock, could be worked on
- during the irrigation season, since they did not interfere

-

z
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Chapter 8

Wood Power, Inc.
6.2-MW Wood Waste-Fired Cogeneration Plant
Plummet, Idaho

Project Description Table8-1
Wood Power, Inc.

III 1984,Wood Power, I'_c.completed a 6.2-MW Steam and Electric Generating Equipment
cogeneration plant on property adjacent to the Pacific Specifications

(Trown Timber Products sawmill. 'l"he plant, con- Manufacturer Riley Stoker Corporation
structed by Yanke Energy of Boise, IdMm under a
$5,16 million turn-key contract, consists of a fuel Efficiency Equipment Superheater, economizer; mul
storage building, fuel handling equiprnent, hog fuel low and high temperature
boiler, steam turbine, ,andelectric generator. Wood feedwater preheaters

Power Inc. trades process steam to the Pacific Crown
Grate Travelingsawmill for waste wood fuel _mdsells electricity to

Washington Water Power (WWP). Pacific Crown uses Stoker Spreader
steam _mdwaste heat from Wood Power's pl,mt to dry
lumber products. Steam output 66,000 lbs of 760 lo 780F,

400 psig
, The cogeneration phml was built ahnost entirely with

Rated heat capacity 88 million Btu/ht
used equipment. This is one of the reasons ii was

economically feasible. Construction costs c,'une to Make-up water 8,000 gallons/day
about $800/kW. Steam alld electric generating equip-
ment specifications are given in Table 8-1. 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 lbs/hr, 760 to 780F,

4()()psig

Kilns 6,000 lbs/hr, 510F,

': 45 to 50 psi

Power Generation:Sleam 'l'urb irie

Manufacturer West ingh(mse
Type Extraction, condensing
Raletl kW 5,()()(1
Max kW 6,250 '.

Initial pressure 400 psig
hillial temp, 750F

JWood Power, Inc, v/ant suvert isor Rick Bowen stands it, t_..i......... _o _ ;.. t_................
" " II,_Allf,.Itit")| d.._t.},.I I1_1 l I_._ yIL|L, LII.Illl

front of the steam turbine (right) and 6.2 MW electric gener- R.P.M. 3,600
ator (left).
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The steam turbine hits steam extraction at three stages, exceeds this availability and nctually delivers an
Stetun from thehigh pressure extraction point heats average of abuul 42 million kWh a year to WWP,
boiler feedwater in a high pretJsure feedwater preheater,
Wood Power sends 6,000 lb/hr of 50-psig, 510F super- Line losses belween tile plant and the WWP substation
treated sleam from the inlermediate pressure e×tractiun are about 5 percent. According lo lhc plant supervisor,
point to Pacific Crown for use in its dry kilns, the solid-fuel Water tube boiler operales best al 5,2 lo

5,3 MW output; thus, with the line losses, an average
An ullusual feature of this i_slallali(m is thai Wood of 4,9 lo 5,0 MW is delivered lo lhc WWP subslalitm,

Power also'sends ho! air produced by bearing friction, This means lhal tile plant rous! operate abmtt 90 pcr-
generator cooling, and boiler heat loss from the top of cent of lhc time, or about 8,000 hours a year, Iu
lhe cogeneration plant building to Pacific Crown tor produce its contracted annual energy nlinimum, It' lhc
use in one of its drying kilns, Irathe summer, this kiln plant delivered 6 MW to the substation ii would have
can dry wood in 9 days, while in the winler it takes 9 lo operate only 75 percent of lhc lillle, or 6,570 hot, rs a
weeks. (By contrast, the kilns thai use steam can dry year.
wood in 30 hours in the summer and 50 to 60 hours in

the winter,) The plant uses an esltmated 10 Ions ptr hour of hog
fuel at about 50 percent moisture content wet basis,

Operaling the cogeneralion planl has nol been without Operating 8,000 hours a year requires 80,0(R)ions of
troubles and financial risks, but ltle plant also provides fuel, Assuming an energy value ot"4,25() Btu pcr pound
considerable benefits to the Pacit'ic Crown sawmill and of hug fuel and 42 million kwh ul' electricily delivered
the community of Plummet. Besides being a profitable to the substation, tile efficiency of the planl in convert-
operation in its own right, the Wood Power cogenera- ing hog fuel into deliw:red electricity is approximately
tion plant provides the Pacific Crown sawmill with a 21 percent.
way lo gel rid of ils wood wasle. Because the sawmill

meets ali its dry kiln steam requirements with steam Wood Power purchases electricity to c_perate the plant
from Woud Power, it no longer has to maintain and from the City uf Plummet, a municipal customer of
operate its own boiler. The cogeneration plant emits far WWP, al an average o1'3.65¢/kW11. WWP pays Wood
less pollution than the teepee burner the sawmill pre- Power a_laverage of 5.36¢/kW for the electricity Wood
viously used lo eliminate wo(×l waste; consequenlly,

the air quality in the Plummer area is greatly improved,
The cogeneration phmt has also made the sawmill a
much stabler and stronger business. Since the installa-

tion uf the cogeneration plant, the sawmill has
remained open during lhe winter; previously it was not
always able to do so, While other sawmills in the area
have shut down, Pacific Crow_ continues to grow.

Energy Production and Use

In the sumnler of 1981, representatives of Wood
Power, hie. and Washington Waler Power met lo talk
aboul a D'_wersales agreenlenl. A 35-year contract
was signed on August 19, 1981. Yankc Energy, con-
Ir'aclor for lhc planl, had (h)rm preliminary work o_1lhc
contract t0r about 13 months bcl'ore it was signed. The
p(_wcr sales contract requires Wood Power Io deliver a
minimum (_t39.42 million kwh annually to lhe WWP
substalion about one mile away. Although the
llanleplale capaciiy of file slealll [url)ille is 6.25 MW, Fuel fearthe $5.1 milli_mplant is ¢:btaim,d./i'_m_the ad.ja_'ent

- lhc .... '............ :"' '"I....... Wood Crown 7'imberl'r_)dt,'ts sawmill. Eh'_'trt'cilv%,_PlII.,J.(I%I l_l V_ , J4_._,J_,,.,t,,,v,, 3 ,. t_r,,_u/ Po-'eer m,,", l'a_'ifi,:
= deliver 6 MW of p¢)wer al a 75 percenl availability tac- produ¢'ed is sold to Washit_gtonW, ter Po_,'er _,'/J."lee v-tra_'tedsteam is used in the sawmill's dry kih_a.

tor lo meel its annual energy minimum. Wood Power

=

_
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Power delivers, Because of tills difference, tt is to the latest approved avoided energy cost, The contracl
Wood Power's advanlage lo buy eleclricily rather Ihan capacily is 6,000 kW, so Wood Power receives
to use its own electricity Io run lhe plant, $1,842,00() a year or $153,000 a nlonlh capactly pay-

ment, Current avoided energy costs for WWP arc
The average powerLtlsage iii the cogeneration phmt is shown in Table 8-2.

718 kWh per hour, Over a year lt uses 5,79 million Table 8-2

kWh. From December 1988 Io November 1989, tile WWP Avoided Energy Costs
monthly peak electric demand of the plant averaged
1,777 kW. The wet scrubber used for pollution control Energy Payments
is one oi' the larger energy constuners at tile phmt, Over Period (¢/kWh)
the course ot' a yea_', the wt't scrubber uses $17,890 of
electricity. Wood Power management is considering July-ect 0.8
replacing ii with a unit that requires less mainlenance Nov-Feb 1.4
and energy to operate. March-June 0,7

Wood Power is on-line an average of 92 percenl of the
Fuel Supply time and produces about 42 million kWh a yea r, As-

suming 60 percent of the downtime is during the
Ali the fuel thai Wood Power uses is waste wood t'rom March-June period when the annual maintenance shut-
the adjacent Pacific Crown Timber Products sawmill, down is scheduled, 25 percent during tile July/October
The sawmill can supply ali the l'uel Wo(_l Power period, ,and 15 percent during the November/February
needs. Wood Power has not bought or taken in fuel period, then about 35 percent oi' the year's production
IYomany other sources for 2 Io 3 years, is at 1,4C/kWh, 34 percent at 0,8C/kWh, and 31 percent

at 0.7C/kWh. Tile atmual income from energy pity-

Wood Power management hits considered mixing hog ments would be $91,182 for the March/June period,
fuel with other fuels. In early 1987, they requested per- $114,000 for the July/October period, and $205,373 for
mission from tile Idaho Air Quality Bureau to test-bum the November/February period. This is $410,991 for
a mixture of one part fused oil with 200 parts hog fuel. the year, or an average of about $34,000 a month.

A company near Plummet also requested permission
from the Bureau for Wood Power to bum chips from Using the above assumptions, with both capacity and
the company's railroad tie reclamation operation. Al- energy payments, Wood Power's income averaged
though these requests were approved, Wood Power has about $187,000 a month from 1986 to 1989. During
not tried either of these fuel mix*ures. They are, how- this period, utilities costs averaged about $16,000 a
ever, fuel options for the future, month. Not including overhead, income exceeded ex-

penses by about $58,000 a month.

Hog fuel from the sawmill is piped pneumatically to a
fuel storage building 200 feet by 200 feet by 40 feet
high. lt can hold a 48-day Supply of fuel it"filled to a Permitting and Licensing
depth of 30 feet. Requirements

Project Economics Air Quality Permit
The air quality permit is usually the most detailed pcr-

The original cost of the projecl including the fuel mit for a bioenergy project, and the Wood Power
storage building was $5,136,000. Including interest, cogeneration plant is no exception. Wood Power rc-
Wood Power now pays about $73,000 a month for debt quested an air quality permit lo construct in Atlgtlst

service. The plant supervisor estimated that operation 1982. lt was approved one month later. The limilafions
and maintenance costs at tile plant are about $40,000 a on emissions as listed in lhc permit are as follows'
month.

• _V_.9__ - Emissions cannot exceed 2(1
_Xr'_X/D .-....... '_X/,-,,-..,IO,-.,,.,,,.r. ,,,,n(t,,it,, n,._..m,_nt c_f" nor_,o.n! ¢_n;.-'ilv t'_r ._ po.rind (_r i(_(ts _llJfl'(_plll-vv vv J }.,_.t7o v_, v_,u • v,y,.. .......... l "1t_1'

$307/kW-year as well as monthly energy payments ing more than 3 minutes iii any (_0-minute period.
equal to the number of kWh produced in a month times
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• P...tLl;tl_l.littl_..._ll_j,_i_i_0l__ Enlissions of partlcuhtte chamber; (2) designed arid illstalled ndtlitlt_tutl

matter calltloiexceed 0.080 grail|s per standard ovelTlre air ltljecit)t's; (3) retlestglted arid
dry cubic foot of el'fltmni hits corrected to 8 per- retrofitted new cinder classtfier/reinjecti_m sys-

cent oxygen, tent; (,4)retlesigllod alld lltslalled c tl_llbttstit)tt

, ctlarllber t'el'ractory to increase cotnbustion el-

The original design and constrtlcttotl oi ,i_a.ii,llllilt us¢;_,d flciency to linlit carryover; and (5) ctmstruclion
,,[. r

two nmlticyclones in series to clean t_*,,*:,_,J,,ltv,',tltgas, of it covered t'tiel slorage lo prevetlt precipitatltm

Yanke attd Wood Power personnel SUSliC,cl:e_/tthe mtlltl., tlegradatt!)tl of lhc fuel SUpl)ly, Wood i:'t_wer fur-

clones might not clean lhc gas enough Io meel limila., lher represents lhal the fllslalled capilal cost of the

lions, but lried thern anyway because of the high original dual multichme particulate cotllrol sys-

capital and maintenance cosls of a wet scrubber, Yanke tem wits $34 I,()00; alld that Wood t,:,,wer has in-

huaranteed thal the phml would meet air permit require- cuffed additional capital costs, not il_cluding lost

ments, lt n lllde hood on this guarantee when addi{lons reveuue due to constructiott dowlltitim, Io dale of
were required lo meet air quality requirernenls, The $355,000 in the design, motlifications, retrcffits

phmt came on-line in February 1984 and on August 8, and installations stated above,
1984, the Idaho Air Quality Bureau ewtluated the ends-

stons from Wood Power's cogeneration plant arid Wood Power represents that the existing multi..

fotlnd they exceeded the opacity limitations contained clone syslenl wits selected based oil its higll
in the Permit to Constrtlcl, proven reliability in below l'reezin h temperatures

arid its ability to meet lhe required emissions

On October 3, 1984, the Air Quality Bureau issued it limitations, II is conceded litat the dual mulliclone

Notice o1' Violation to Wood Power t'or exceeding system has xio| lo dale filet the designed for alld in-

opacity limilations, Wood Power management was al- fended conlrol et't'icieJlcy under conlinuotis opera-

ready aware of the problem and had spent considerable tion, Wood Power's studies indicate that the
lime and effort trying Io correcl il, Cinders from lhc primary factor in lhc system's shortctmlillgs iu

boiler had caused l'ires in the primm'y "roughfllg" multi- due to higher than anticipated or designed for fucl
cyclone during the spring and summer of 1984, Since moisture COlllelll, which results in high cinder car-

this was only it couple of months after plant startup, ryover from the combustion chamber and an over-

these problems could probably be considered startup loading ot' lhc primary "roughing" multiclolle,

buhs. Nonelheless, nianahement ai Wood Power real- W_od Power's c'fl'orls lo dale have beeJl tlirecletl

ized they would have to improve the design of the lo remedying the t'uel moislure/conlbustion prob-

stack gas cleaning system to meet the emissions limita- lcre,, ,Wood Power represents that its present in-

lions of the air quality permil, abilily to meet the limitations conlained in the Air
Regulations was caused, iri whole or in part, by

The l'olh)wing excerpts from a slipulalion order fire damage lo lira prilnary "roughing" nlulli-

adopted February 14, 1985, with the Idaho Department clone, which occurred l'ronl cillder fires in the
of Health and Welfare (representing its Air Quality mulliclcme ash h_pf_ers in the spring and sumllmr

Bureau) as complaina_l and Wood Power, lhc, as of 1984, The dan_age, t__l.ttt: i_tdividual tube gas-

respondent, give it good description of the problem and kets and discllarge val!vcs wa:; Ilot discovered
it,,; solutions' until it ntaintenat_ce shut...down o1' tlm facility in

Nove_ber of 1984. In a Noven_t,er 30, 1984 let-

Wood Power acknowledges thai the parliculale Icr to the Air Quality 13ureau, Wt_od Power ad-

control ,system currently in piace and its presently vised the Bureau ()1'lhc damage and

operated is, without repair and additional at:knowh'dged tl_e I'at.'t¢_l'its tto_c¢_t_ll_liam.,e, Fttr-

modifications, insutTicie_t to control Imrticulate ther, Wood [k_v,,er c_mltnitted itself t¢_the repair
emissions in it manner colisislenl w,i_l_lhc limita- a_tl _l[_dil'it'ali[_l t)f' lhc particulate ctmlr<_l syslel_l

lions contained in the Air Ret3_lr,l_ms,,, Wood by installation _)f a wet sc"ubl_er syslenl. A scrub-

Power represents, however, lhal in rcsDmse to lhc bcr i:; presenlly being designed t'(_r the facilily and

apparent deficiencies in the particulate emissions Wo_d Power t't_ttinuc.s I_ con_n_it t_ its i_lslalla-
control system, il has to date, taken the following lit)n and operation etr or before Juno 1, 1985. 'l'he

corrective aclions" (i) redesigned and inslaiied a estin_atcd ct_st t_i iim t_uiiicit_c repair it_ti s<:rub-

new automated co_tlbuslion air control system to ber inslallati{)n is $6(),0()(),

limit particuhtte carryover out of the combustion
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I11April1985,afterWood Power inslalledlhcwel lhctuidelirlesli_rw_n)dash willbe lhcsalw_easlh()se

scrubber,Yanke E1mrgy testedii,The resultsofthis formunicilmlsolidwasteincineratorash,even thougl'_

lesl are showll IIITable 8-3, wood ash is c(_l,_ideratqy different, li is expected Ihal

Table 8-3 tile guidelines forinclncralor ash disposal will calll'(_ra

Wood Power Inc. iamlfillwithaconll.n)sllcclaya11dplasliclirlc,r,II'

Boiler Scrubber Stack Emissions Test Resultsa rcgulaloryagenciesapplythesestandardsI()w()(ulash,
tile cos! of disposal will increase,

Boiler

Excess Air (percent) 04,7

Fuel HZ() (percenl) 49,5 Power Sales Contract
Slcmnhlg Rate flb/hr) 65,000

Pressure (psi/ 400 Although Yanke Energy had done some preliminary

work, lhc power sales agrccnmnl between Wood
Slack Power, lnc, and WWP took ab()ut 2 monltls 1o

'l"cmperalure (F) 149,3 ncgt)lialc, li l'()ll(_ws tile guidelines set l't)rlh by PURI'A

Flow (dscfm) 3,266 and the Idaho l'ublic Utilities Comnllssion's inlerprela-
H20 (percenl) 26,6 lion of PUR PA,

O2 (percenl) 8,2
WWP pays W(_od P()wer t'()r ali eleclricily (lelivcred Ii)

' '" ' WWt"s subslaliol abuul a mile ftr)In lhc W()()d PowerParticulale Emissions t_

gr/dscf al 8% ()2 0,0486 cogeneration facility, Up lo lhc annual energy mini..

lb/hr 13,8 nluln (i,e,, Ilwconlraclcapacilyfillies II_ettUalIlumber

of hours ill a year times an equivalenl availability fac-
nAverage of lhree lesls I()r ()t' 75 percenl), W()(_(I Iq)wer is paid a capacily tale
b

Maxlnlulll parliculale all()wed: 0,08 grains pcr dry plus an energy rale, t;'()r all energy _teliver(:d ab()ve Ill(.'
slandard cubic fool (gr/dscl') correc'led lo 8% 02, al lnual energy nlillilllum, WWP pays Wood Power an

energy rate only,

Sitwe lhc inslallali(m ()I' lhc wel scrubber, excepl let a

period in the spring of 1989 when demislhlg blades in Because Wried Power delivers less Ihall lhc 6,(_()()kW

tile wet scrtlbt)er had fallen oul, W()od Power has Thai11- contracl capacity rating to tile WWI' subslalion, W()od

lained enlissitms well wilhin permit standards, Pr)wet must operate al leasl 9() perceTll (_t"tile lime Io

Boiler l'crmit deliver its alllltlal cIlergy l[linilllUlll, "I"()be. ()li-line 90
percent o1' tile Iill_e al llOrlllal peak capacity, lhc I)lanl

"l'he State of ldahc) rh)es no_ insl)ect boilers, Wood musl ot-)e|';:,e 32"1(lays a year, 'l'his leaves 18 days tox'

Power's insurance company, Travellers, annually til- unscheduled shuldowns, In spite t)t"fllis, lhe ctm!racl

specls lilt.' boiler and gives Wt)_)(l Power an inspection has _t)l t)ee_l dilTicull fur Wt)()d t'()wcr I(__leel,
cerlil'icale good for one year,

Solid Waste Permit The penalties l'()r SlOl)ping delivery ()l'eleclricily ()r
reducing lhc c(mlracI capaciIy pr()vide slrtH_g incen-

, -,t )Wood I:'(_wer, h lc is on lhc (.teur d'Alenc Indian lives for Wood Power I()_nai_tain bolh ils amlual ener.-

Reservali(m, Since lhc slale has n_ jurisdiction over gy n_ininltnn and its c(_ltracl calntcily Ihr_mgh()ul the

landfills on Indian reservations, Wood Power was nt)l lerm t)f lhc t.'()lllracl, W()od F'()wcr w_)uld have l()pay

required t(_ oi)lain a s()lid wasle permit to dispose ot"its WWP half the dit'lere_ce belwee_ the capacily pay-

ash, Ash is dispt)sed of in a sellling pond located in a me_ls il already received ul_tler file 35-year Ct)llll'acl
low area between the plant alld a nearby elementary and lhc capacity lmynle_ls il w()uld have received ii' llle

sol,eel, The school district owens lhc properly and was c'tHllr;.tcl were for lhc sh()rler period represe_lled by slop-.

in favt)r ()f filling ii in It) creale some usable property, ping pr()ducti(m ¢)felectricity bel't)re the end ()I"the t.'()n-

Eventually lhc area will be covered wilh It)psr)ii, Plant Ii'ac[, 'l'his applies 1()tile p_)rli(HI ()f ccHiIrat.'l cal)acily

operalors lake bollom ash Io lhe same pond wilh a fronl subjecl I() early lermi_ali()n, For cxanlple, ii Wo()d
loader. Pt)wer sl_)l')ped pr(_(tl|cli()_l February I, 199(), ii would

The EPA is now lot)king al regulati_ms for dispc)sal ()t' agreed lt) retJtlce lhc U()llll'at.'[ capacily I(_5,()()() kV' (Hl

municipal st)lid waste incinerator ash. 11 is likely Ihal February 1, 199(), Wood l'ower would ()we WWI'=ml
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$507,0()0,A coIllraclratingoI'6 MW means thala 'l"hel:u'ojecthastlotlewellI'Itlaxlclally,wlthrelalxlecl

capacityImynlevlttsx11ac.Iebasedellan avui¢.led earlIivlgsel'$3,2tlIiIIioxlinlJuvle1.989,(Retalxledeartl-

capacilyof6 MW, The eatmollyavoldecltsasstlnwclt¢_ ingsisthelerlvvuseclI¢_clescrlbc.,lhcIIwreaseil)

have a75 percexltavailabilityfactor,Wood I-'owercan slcx:kIlc_Iclers'equityresultiIlgI'r¢mltheproI'itaI_le¢)pera-

have a contract rattxlg el _-_MW with a t_lanl thai tmts Ibm _1 a cc_rpux'aliux_,'l'he rctahled eaMlillgS t'mlavlce
out5,3MW by havingan actualavailabilityfactoroI' can be.vh.,wedastlleneteax'llhlgsl'roxnthedateoI'ill-

aboul9(I perceal, c_rl)oralh)IIl_)lhepresesll,h.,sslllesuvJl_d'dlvldetMs

declared (lm'lng the sanle pert_(l,) 'l'heretore, in 1987,
'l'wo arnendnlenls haw' beell made Io the contract, 'l'he the _wlglxlal hmxl l'rolu Washlllglull Broil,; axl(.!Trust was

originalcontracthlnguageinlpliedthalWWP cmnhlre-. renegc)tlaledwithsc,n_ewlmtlessstringentcc)llaleralre-

quire Wood Power Io cOnll._ly with ali applicable laws quh'e_wnls, The new hmn Is for $3,5 _t_illhm, due irl

avid x'egulalicms, and IIml WWP would Ii_.)[Sigll tl_e ¢.'¢m- equal suxlls ¢_ver 5 years plus, i_lerest at px'in_e plus 0,5
tracttmtiIilknew thalWood l-'owerhad indeedcorn- percetlt,Chop()t'sc.lenlanclnotelc)ali hasx'enlairtedin

plied.The I'irsttlttu.'.ndnwnt,n_lu.leJune 15,1983, piacetlnl¢.Ithedenut|idwt_teIcmtlIr¢mlI'aciI'icC.It'¢_w_l

changeslhcc¢mlractloslalelhalallpartieswillccmlply has beenreIirecl,InI'acl,W¢>¢>clPower has I¢mtm.cl

withliltapplicablelawsand reguhltions,buttlullitis $I,444,()()0IuPttciI'icCrown at8 iwrce_titlterest,

nelup toeiIIlerparlyloverifytim¢>IImrI:mx'ly'scolt_-

pliancebelt)resigtlIngtheconlract,The secondan_encl-

menl, made January 28, 1988, uhaz|ges the begimling of Ollerating Experience
the contract power sales year from January 26 to July 1.

'l'he p(_wex' sales con|Iracl calls l'ux Wcuxl Pt_wer lo stnb-.
Wood Power schedules the annual maintenance shut- n_it to WWP each Julle a power production schedule

cl¢)wnlc)lakepiaceai'icriihasfulfilleclitsan||ualmini- forlhcfollowinglwo operalingyears,Laslyear,

rnunlenergydelivery,When theend ofthecontract Wood Power plannedfor2(.)daysofscheduledshut-

year was Ja_luary 25, the am_ual repah" axld _ain- dowx_s, This included a 10-day sl_utdowv_ i_l Jux_e fox
lemmce shutdown occurred in Jat_uary, Since it wits annual nlaintexlance, In addition to tlm annual n_ain-

much more difficult Io accomplish repairs in midwinter lenance, every 5 years operators lake tile turbtxle apart
because of the weather, changing Ihe conix'act year I¢) and reset lhc diaphragnis, The diaphragm blades are

July 1 not only increased the value of energy delivered brought lo their original specifications tc) keep the rut-

to WWP bul also nlade maintenance _nuch easier, bine c,peralixlg elTiciently,

The power sales contract calls for Wood Power lo try "l'he annual |nainlenance shutdow|l involves several
to maxixnize production of power between 8 a,m, and _ other items, including inspecticm of the turbine and gen-

p.m. on a daily basis. Wood Power does not de this for crater bearings and inspection of the n_otors for vibra..

Iwo teas(ms: 1) ii does nol have enough excess litres, The general¢)r rolor is c(mlinucntsly rxl()xtilored

capacity, and 2) Ihex'e are lit)nmxielax'y incentives in the fox' vibration, Ii x'otales iii 3,600 rpm and weighs 7,4()()
ccmtracl Io do ii, lbs, lt usually lakes lt day 1()['ix a balance px'c_blem cm

the rolor, Wood Power also has the oil irl the step-.ul')

Irav_sl'orn_er lesled mmually, Every 2 years Wood

Project Ownership, Organization |'owe, I,as ali the electric switchgea,' checked.

and Financing Because h_)g fuel is tvlatlc up _,I'any anti ali wc,od waste
llmIcan be t'otuld at lhc sawnlill, ii includes sonde dirt,

'l'he collaleral rectt_irenlents l(_r lhc c_riginal Icmvl t'r¢)lll l:tri_lgi_g tile fuel illl¢_ tile plmlI t.'reales ali abrasive exi-

Wilshinglon Trt.|sl Bank were quite sl|'illgent, The octal- virc_t_v_levltlc)r Ihe gelleralcu', The plalll supervisc)r saicl
pavly was x'equired I()lllailllaitl I_li|lir|lulvl levels ()I' ¢.'asJl ii w(_tll(I Ilave bee,vi belier ii' Ihe g(,vl(_,ral()rlla,,I tmel_

depc_sits and nel wc_xth, ;.IIIC.tWaS restricted in Ille placed (m lhc (_lher side (,t' tile b(_iler sc_prevailivlg
anloullt c)t a_inttal expelldilures t'_r fixed assels a_ld ot- willds v,,c_uld Ilave cre'ricci dirt a_Id dUSl away [1(_111lhc
fleer c_lnllmVlsali_m, Ali assels _l W_d lq_wen were

pledged as c¢_llateral for lhc loan and, iri achlili_m, _._(.'llelitl()r sicle _,t'Itle buildixlg, 'I'11(.,plant ¢_p¢.,ralc)rs]lave
('hcqn_l axt¢lalliliale{I c_)nVllmnieswere guarltnll()rs, greatly i_tu_,,'ed lhc air filterinlg sysle_l c_l tile getlcr-

• iIl()rI(_t'C_tlllleracI Illis pr_ble_av_cll_I_ell_i_lcrease Ilt(.'

generator's lile,
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One of tile problems In operating a cogetleration plant Interconnection and 'l'ranslnlsslon' '
built wllh used etlutplllexll is lhc ct)sl trod tilne hlvolved
in repairing or' replacing broken parts, The generator Considerallouls
rolor trace bx'oke down because of failed hlsulalltm, As

far as the plat_l operalox' knows, Ihe generalor had llol Wood Powex' coxlslrucled a Ilew power lille t_.,deliver
been serviced since Westinghouse built ii tn the forties power lo the WWP substation, According to Idaho
or early fifties, Public Utilities records, the lniex'comlectlon costs were

$121,800, the ltne tax'ties stx wires, Three deliver

'Fills problem highlighted oxleo1'lhe biggest maiu- power at 13,8 kV from tile plant It)tile WWP sttbsta.
temmce problems Ill the plaxlt--the dtfl'tculty of getting lion, and Ilu'ee bring power back to tile sliwmill. 'l'l_e
replacement parts. Pax'tsordered from Westinghouse rc- power for the sawmill spills otT before II_.,' _e gels Io
quire tit leasl a 9- month watt for delivery, since they the cogenerattoxl t,lant,
must be m_mufactured, When the rotor broke down and
had to be rewound, Wood Power had lo rent a rotor at

considerable expense, To avoid problems hl the future,
in Ihe summer of 1989 Wood Power ptu'chased ii used
turbine and generator set that can be used for replace..
ment parts.

Coordixmting the schedule of the cogeneration phmt
and the sawmill's dry kilns has not been a major prob-
lem because the cogeneration phmt 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 does 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 phmer,
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Chapter 9

1.0-MW Broadwater Dam Hydroelectric Project
Toston, Montana
Introduction 6-13-78 I)NRC files ttil uppllclttlon with tilt: Fcderltl

17;liergy l(egtillitory Collllnlsstoti (F:I!!RC')for

li prellintnlu'y permit,
'l'he Broitdwitler Hydroelectric Pi't_iecl In li lO-MW itin-
of.river hydroelectric flit?lilly [liSlllllod Oil ali existing 1r-

6-4.8() f-_I:.!RCIssues I_NI((. prelhlilniu'y pernltl #2N57
rlgiiliori diilli, The projc:t:l was btllll by Iii{.; Mollltiiili for Bi'olitlwlllei',
l.)epiirlllielil of Niittiriil l_,esotirces iilid (-!OliSnrVlilloli
(I)NR(, or lhc IL)epitl'llllelil) iiild dodteilled Iii Seplolliber

(_-1-82 I NI,t(., t'lle,_ii license llplllletilttm wtlll l;t:!R(t,
1989, Broiidwaler was ttlo ftrsl sllntflclllil quillifyln t

l'ticlllly (QF) lo t.,ollie on.line Iii Molltlillll0 4.23-84 FERC! griililS ii llcoilso Io build lilitl llporiile

"Pile Bi'olidwiilor dovolopilionl pi'ocoss look lllmosl 13 Broiidwliier,
years t'roill ¢oiiceplilllltzlilton to ¢OlllpleltOli, Alihotigh
Brolidwliler, being built by a state ligellt, y, may be urit- 10-85 Project pill Oli hohl beclitlSe (ii' ecollOliltC'.S,
que, any indepelidelil power t'iictilly ciiii he expected io

2-87 Prtliocl liglltli deOliled Io be vliible,
ge Ihrotlgh iii lellsl some of lhc Slllne expeI'iences,

[Itiltly plans thlll rely ()ii these facilities natisl be
flexible enough to incorporate a fair alllOUlil of 6.4-87 Monliillli Bolird (:ii'Nilltirill Resotirc'es lind (.,eli.

,,,loi'vliltOligives t'ililil aultioril, lllloli Io sliirl

UliCerlltlnty, projecl,

The hltent ot' thts c_tse study is to elipttii'e the com-
11-2-87 Colllrlil.:t(ll'S iiloblllze equlpnlent oil-silo,

plexlly (ii' the OVOl'IIIlproject, I'lllher thiiil 1ot'octlS (iii
two or tt_ree"roadblocks" and how they were over-

COllie, Disctisslons of rolidblocks thai hinder projects 9.11-89 DNRC dedicates the Br(lli(Iwlilei' Hydrocle¢ll'lC
of tell carry the llllplicalloli Ihal, except for the Project,
rolidblocks, lhc pro joel would hllve been completed
sooner, The history of Broadwiiler suggosls lhlil sub- 'Pile l'irsl pilrl of Ihts paper is chroliologiciil, l'roili 1976

tc) 1989, t'octisi/lg prhtlarily Oil l,heevoltlltOll (ii' lhc
sttiute roadblocks often wait iii Iii(: wings', li' ()no ts
removed, another lakes its phice, decision to build, The second plirl of Ille puper covers

the tndtvtdulil issues o1' DNRC's contract to soil the

'Hie cast of characters and agencies involved .in Broad- power, the inlerconncclton with the grid, water rights,
Wilier wits exlenstve, Mosl of DNRC's work ()ii lhc aiid various environlneillal ln lplit.'ls, A final soc'lion dis-

cusses the ¢OllCltlSiOliSOlle t'llll (h'liw l'ronl lhts case
project wits done by lhc Engineering Burelitl of lhc
Water Resources Division, Personnel from lhc Waler study,

Rights Bureau, Water Management Bureau, and Water

l)e,lelolmlenl Bureau iii the Waler Resources Dtvistotl Project Description
ills _played a role, as did persolulel fronl the Energy
I)t tston, Although lhc personallly interplay within till
or{ alliZltltOll is oi'loll flisC'ilialilig, l'or pliiilniilg l)til[Joses "File Brtladwliler (or'l'oslon)l)l.llll tS located (iii Iii(.' Mis-
lhc iiilorlicltOli belweeli urgliiiizalions is nlore liliporllinl0 sotll'i River d illJh.'s soulh of'l'osloii, lJi'olidwalel' (.'l)llll-.

ly, M(llllllllii, i.lb()tll 21 iliil_'s tlilSll'eiilli ['l'Olil (]'llllyilll

A brief chronology of tile BrolidWliter project follows', l::erry Reservoir (see l,'tgure tj..I ), The Miss{miq River til
• this point lilts IIii llveriige flow (li' 5,2(i() cubic' feel per

"1 }

l:_ill11976 'l"lldor i?]ngtneerillg Ct lllplllly presenls I-)NR(2 seCOlld(I.'l's), ill ilthlilt(m, Flows (ii' lip I1_42f) cl's lift,
with the content of iilstllllinlz hydroelectric ,ii ......,.,,_ i,,,, .........

• _ " %,tiiltl t"ij i_lll_-,lil iii iii%. t_iltlil I'_ Jl J 4_%ttl_

l'tlt:iltltes ill exisllng Sllito dllnls, 2(),()(J()ilt.'res of llllld, The {iriginlll thllll wlis c'_mll_leletl





.............................................................................................................. /'_J/_,i.'A..],t.e_2J_r_,3I,]..t_vel__!]_vlleulltll lilt' Ihu:llk' NW c_.._,

III N_wt,nlher IU,l(), u,,_lslgI'edenll und slale Iiltlds, 'l'lle Ilydruclut'lrleIlr_,leuts_tst,_letl_tnlS1_gelk'nlle Iilllds
_llltll Iu _1( _HIt'rt'le gnlvlty _v,el'l'l_lw _llvet',,,Ih_lllllllll, °l'he IIl111c_ul_l I',.' tl_a'clI_l fix Ille _lller _lllIIls _lll_lI'v_ltlt't'
Il_w l_u,,.i_t.,,r_lvt'r sevelt t_.,t'_,weir st,t'lt()lls', Ille I_Iltl Ihll_lllly,
,rl_lllwlly h.'_lglh Is 3"/1_I'eel, ,,,\ver_lgetlslll_le Ilel.td ts :?/2
feel', I_1ltl Ileiglll til' tlilnl I'n_111Ii_ulltllllit_111_ sl_lllw, lly 'l'lltl_r l!llglllt'erlllg wll,',;Illslrulllelllitl III 1)NI{( ' relwll..
t're,_I I_,_d()I'et'l. 'l'lle 1'ererv_',leIII bilek t_l Ille t1IIIII Is ':i tllg IIIlr det'lsl_ll, 'l'llth_r _)rl'ert,_lII__lr,,,llslI)NI,_( ' I_ _)l'_-
IIIIles I_IIg, will1 II sllrl'lit'e ill'ell {11._2"/£lCl'es, llllll _tredenlll)ellllrllllelll _)1'l{llergy grlllll I1.1sllidy _111111

rolnfl'll,_, As 11l'lrsl slep, I:_NY,(:IslitlT _lf_{I'l'uth_r
Tile I'111_11design _1' Ille h_.,drtwleclrle I.'o,leelIot'_llt'd Ille reviewed_1I)NI,_(' sit,Ius rt,l_t_J'l,Snm, IV_/er ( 'm_se_'_'a..

III-MW I'_U,,,,,erl'_l_u_l_.)t_lhc v,,eslenl el_d_)1'lhc dtml, 'l'he tirol I:'r¢!ie('ts (Issued M_.u't'.l_1977), _)_1II_e I)l_yslc_alcll_r..
()l)enllltlg levt'l _)I'ille n, st,rv_)Ir w_Isr_11sedl'nml _1111_IxI- _lclerlslles, l_resenl c_)fldllk)11, _Uldb_)tld rep_ly111(,I11
l_1ttlll._>1.:_,t)51feel cit_v'lll_,Ihe Irrtg_lllvl_.,,,.;t,_lS_llI_) ,_lluuli_)n eft' 35 I]1lll_I' Sl_lle.._lwvlt,cl ,,viller pl'_tlet'ts _111_1_1
3,952,(_ feel yem' rouild, 'l'he lurbl_le In _tsl_lgle Ii_>rl/,o_- _lun_boro1'smttller or luilt.'llve l_n,.lecls,
I_11pII K_ll_ltl,_lurblne t'al_uble _1'i_rtltlttt, l_lg 1,1,()(}()lip
al 22 I'ee111eII,.,ad, 'l'lle Ilurlzt_lll_tl sytlcllrullt)Us gellc,r- /.Isltlg 11_1'_n!1_111_11I'mill this a_ltl _lller rep_rls, 'l'tld_,r
_llt_rI_n>dut'es I I, I i()..kVII _Ulllml III 4, i1']kV, 'l'hree lde11111'ledlimlltlwlller I)lltil (i_,n_lldW_ller (,_tltlly),

111lieso1 flew I()()..kV I111et'otlnt, el II1,,.,i'.'_leelI_ tile l)eudnllt_l's i'1_1,,..11_1(Whe.llll_rul (:'oIllll)'r), _111dI'111111e_1
M_llltllllt Power C_>1111)luly(Ml'(:') grid, R{..'ks R._.,sel'v{_lr(Rllvalll C',ounly)its warnlllling l'urlher

revtc'w, Wltll Ille hltlhtl review c_)l_ll)leled, I)NR(:' IItred
'l'ht' budgel for lhc hydr_wleelrlc i_m.le{.Iaddlll_u WllS 'l'ud_r Iii ,luuc, l ty/? t_,prel]itre _ I_reltn_l_utry pen_ll _1p-
$25,35 n_illlt_n wlllcll liwlutled $.... _llllll_m lleld asltlc Ifllt.'_ll_n Io de'.vc'l_q)l]nmdw_llcr l)_nl, 'l'llls alqflh.'l_ll_n
111_1delhi servh:e accounl, 'l'he l_ro,tecl was Itntuwed I_l I;!_1{(:! was part o1'a larger recoI|_u_issalwe-level
I_rtJl_rily with I_lX..exc'nll_lrr,rc'nuc b_,lds bucked I_y I'easlblllty study ¢_1'III{' lnst_lll_tlto_ ¢_t'Ilydmeleclrle

the sl_te's coal severallce lax ret:e.ipls, ()Ull'ml of the power at lhe lhre,e thmis,
pnxlecl Is sold I() MIX' ullder sllul(ltu'tl i'llleS lhr Ql:;s llS
st'l by the Mi._lllllntt I'utflit' Service (.( nlnllssl(m (t'S('), Allet several delitys, tile I'inlll rel_(_l'l,Iq_te,ti(ll

'File t:'(_llsllllllig ellgilleer wlts "l-'udor E_lgllleerlng C'onl- llydroeh't'tri_' l't_u,t, r fi,' State (')i_'nt'tl l)clms, wits t!_.)lll-

i)ltll),, Silt1 Ig'allt'lstr_, l)leletl ill ,lllllUllry 1978, 'i'utl_)r I'()Ulltlali IIIree sllt, s I()

be sull_d_le ti}r ct)st..el't'eclive generating projects given

'l'llis i_1().jet'lreqtlil'e(i tl Illlllll_t,r t}['iWrllllls, lit'skies llle !;I;',1_,(.'Iwllel'll..l_--t'(_sl gtlttlt'lilles, Bn>mlwlller !)11111Ililtl
Iu'elinlin_ry pel't_i11111_1Itcellse ott}line_l lrl_ltl I,'I,:R( ', the twmrheneltl/t'_sl rlili_ (I ,g4), t(_ll(_wed hy Ihlinletl

I)NR(' ohl_ll_wd _ dlscllm'ge l_er111II_ui_,l_tsh()ri-lerul ex.. ttmp'ks ( I ,,1()) _ltltl l)e_th_lllU'S l_lsl_l ((1,95), The

e1111_1i_11l'rt_lll stir[ace walcr tlualily Itu'l_ltlily Slalldards bellel'il/t't_sl nlli_s were ctllt'tllalt'tl _lSStlllli11_.,.tilt, tllllllS

I'1'(_nllilt' M<_lllallll i)ep_U'lllle111I_l' I leallll _1_1_1I",llvin_ll- w_>ultl l'eplllce t'_al-fired pul_licly _wlle(I pl_lllls l_l'gtlut '-

nit,Ill,li St it,ni't,,,, 114()4 lWrl_lil (W_ller tltl_llil),)I1_t_1 lhc i11gp(_wer _112(_ 111ills/kWh (ill I_)"/l_thlllars), l,_rC(ml.-

I l,,t';,Arlily (i'tll)_s _1 l:!11gineel's, _11::!.4iwrnlil lllellthlli(_11s t(I llle I'el)t_l'l illt'llltletl Ille Iidl_willg: ( I )

(slrt'alnt_e_l preservllli_!l)1'1(_1_1 Ille N'l_lllalla l)t'lmrl. I_,(>t111evillel'(_wer Atllllillislrali_)11 (t_,I'A)sll_t_hl Iw t'_ll.
Iilelll tri' l,'isll, Wiltllile Itlld Pax'ks, 1111(1II I_uiltllll,t, I)erlllil lat'letl Il_l assisl_Ult'e ill I_reI_llillg lilt, lit'ellSe _ll_l_lit'a-

I'1(,ill Ille M(_xllllllll l)eplll'llllelll _1 ( '()llllllert'e, Ih_ll lltltl I(__u'rllllge wllt'elJllg (_1I]le I_()W/'l' I_l't_{Itlct'tl;

(2) lhr' t)tlll_Ul sllt_tlltl I_t's_ltl I_ rtllal t'let'llit' t'_l)t'l_l-
lives s_ Ihltl Ille inleresl _11lhc b(_xltls w_ultl I_e lax ex-

I)NRC's l)ecisi()n 1() Build t',,ll,t; lllld (."_)[]le s[il[e ,q]l(,tl]([ tlevt,l(,I,tl,t,1,,,,ici'ts
I]II'(_U_.II"11I,,irlllt'lslli[_ arlallgelllelll Wilt're lilt, slale's

I)NR(' ellleretl hytll'(U' ,,t'lrit' (h,ve[(_l)ll_,,lll twcallSt' ils I_lllllt'r _r I_',lrlll('lS will (_[_t,lill(,,iillli111_1i11,alltl ii1_llkt,I

ii'rigali(m darns were in ,lal_ger _)t Iililillg, l)tll"illg rt,()r.. 111(,pt)wt,r I_)()lllel,_; willlill II1(' ._lale."
g_ltliZtlli(_11()t"Ille sh.lie's t'._et'tlltve l|gellcles ii1 1972,

l_relinnlnlary i'eu'mil Ai}plicali_ul,s
t)NR(" illherLIt, tl lilt' in'nigali_ll I_X'(_jecls_1 tile _ltt Simile

, i ,Waler _llSeI'VlltlOll i"t(_lrtl. S_mle (_t'lhc ttalllS (_11tht_se I)Ni{(' was _lt_lall,lie ill evalualillg Ille t_Lelllial _,t

propjet'Is were unlder-desigxlt, d, pt_(_l'ly btlill, _n' illade- l_,l(_atlw_tlt,r I)alnl, Vigllallle I!leclrit'('_U_lwlalive, sel v-

tllUllely nlainlalned; lhey were _1Ihl'eal I()t)e_)l)le alld iiIg _1large I_111t_l s_ulhwt, stt'rll N,l(_lllatla, _lls_ W_l,_ill
i_l'tq_el'ly d_)wllSli'ealll, 'l'he slllle legislaltlre Iiml libel tip-. lel'eSlc'd, !11 [t)'?(_, I_PA Iltltl issuc'tl ilS t'llSl()lll(.'rs,

l_r_q_x'hltedell_ugli l'u_ltls I(_reh_hilllate Ihese walex' tXlt'ludi_lg Vigilalllc, 11tl_)lice t_l illsulTit'iellt'y, sa.villg

projeels, i:_NR(: evenluaiiy de¢i(led t(_inslllii II1_11li _.'()ulti I1_1gUlll'illllee p(_wer sttpl>ly I_r Slllllll tlSel's
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M_#lltI lltl,_" l)c,/Jclrltllc'lll tj,]' Nclll,_, tl R_',_'cJlll'_'e,_'clllcl (_'_Jll,_'el'l'cllltJll

Ita,_'talledu IO.MW lo'drm, leclrh' lurbltw at lhc,Stifle ¢Jwlled
BI'tJlI_I_I'_I ll, r l)tlm,

The $24,3 mtllhm project is ¢:vpectc,d t¢,getwrate 62 millhm kwh
t_'eh'etrlcal etu,rgy ttnmlally, Eleutrh,'al pc, wet prmluced l,_'
,_'oldto l/le M_mlatla Pm_,er (,'on_patly,
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after July 1983. Since BPA was its sole supplier, Montana is not in the generation oi"utilily business, and
Vigilante began casting about for alternative sources of therefore, has no public responsibility in this respect."

power. More succinctly, tile co-ops laler called lhc Conceplual
Plan "a proposed new boondogle (sic) to try and bail

in March 1977, Vigilant e asked BPA Io look al U.S. the stale out of a previous boondogle (sic)."
Geological Survey data t'rom Broadwater to determine
whether there wits any possibility for installing genera- The co-ops approached the legislature in lhc next ses-

lion. The nexl month, BPA suggested that two units of sion (January 1979) with a bill (HB555) Io prohibit
5.5 MW each might be feasible. Vigil_mte filed a pre- DNRC from building or operating generalion projects
liminary permil application with FERC for Broadwaler . on stale-owned dams. The bill would have given non-
Dana on September 22, 1977. profil organizalions (e.g., co-ops) first oplion to build

on such pr,_iects, and would have set the minimum
In March 1978, Monlana's Board of Nalural Resources lease payment lo lhc state at 1 milJ per kWh, with half
and Conservation (the Board) approved a Conceptual of the lease revenues going to maintenance and repair
Platt./}_rMontana Water Resources Projects, prepared of the dam and associated irrigalion projecls. 'Fhe bill
by DNRC, which reaffirmed and expanded the commit- passed both houses (House, 6() to 38; Senate, 38 to 1I )

ment of the state to the water resources development but was vetoed by Governor Judge. An effort Io over-
business. "The crucial element in the proposed plan is ride the veto passed in the Senate bul was defeated by
lhe hydroelectrification of state-.owned dams iuld sub- ftuce votes in the House.

sequent sale through long-term contracts of the eleclri-
city generated." Broadwater was one of the three dams Designing Broadwater !

initially slated for development; additional dams were Even betore it had formally decided Io apply for a
scheduled to be developed in later years. The revenue preliminary permit, DNRC was pursuing federal funds
from the dams would be used to repair and maintain ex- to design a hydroelectric l'acility at Broadwaler. Follow-
isling projects and to construcl new water resources ing up on an effort by Vigilante, DNRC encouraged the
projects. The facilities were lo "maximize income to Bureau of Reclamation to underlake a developmenl-
the state rather than produce electricity at minimum level study of Broadwater, and to consider studying
cost." Painted Rock and Deadman's Basin as weil. DNRC

also investigated Ihe possibility of parlicipating in a
On March 20, 1978, with the Conceptual Plan ap- U.S. Army Corps of Engineers study of small dlun
proved by the Board, Governor Judge authorized hydropower. These efforts were unsuccessful.
DNRC to file preliminary permit applications with

FERC for development of hydropower at Broadwater, Tudor Engineering's entrepreneurial efforts to locate
Painted Rocks, and Deadman's Basin. On May 5, funding for engineering studies at Broadwater Dam

1978, DNRC petitioned to intervene on Vigilante's ap- were more successful. Tudor prepared a proposal and
plication. DNRC claimed the right lo intervene as had DNRC submit ii in March 1978 to DOE under a

owner of the dtun and as an entity preparing a prelimi- program that provided grants to finance feasibility
nary permit itself. DNRC filed its own preliminary per- studies on hydroelectric generating facilities at small
mit application June 13, 1978. dams. DNRC formally received a $95,0()0 grant to

study the feasibility of projects al the three dams, in-
The competition did not sit well with either party, eluding Broadwaler, in Seplember 1978. Ali lhc grant
Vigilante accused the state of double-dealing, and of money went to Tudor for the engineering study. The

only going after Broadwater when the Cooperative ex- probabilily of receiving this granl--DNRC knew by
pressed inlerest in it. DNRC staff were equally upset, April that it had been selecled tol' possible funding--
c_'lling Vigilante's application, which failed even to gave [)NRC extra cause to seek a preliminary pernlil
mention that DNRC owned the dam, "_maffront to this from FERC.

Department."

Tud¢_r's sltttly, compleled iii April 1979, t'oulld Ih_tlin-
Once the applicalion wits filed, [)NRC slarted squab- slalling a hydroelectric facility al Broadwaler w_uld be
bling with Ihe rural co-ops, especially Vigilante, over ec<momically feasible. Tudor recommellded Iotlr verli-

the appropriateness of the state's involvement. No cal-shaft turbines with a total capacily of 9.76 MW,
mutual agreemenl could be reached, and Vigilante mounted in an open-flume configuralion on the
pointed out in a petition to FERC thai "the State of downstream face and apron of lhc existing spillway
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structure. Tudor had compared this to a conventional Interior, lhc U.S. Fish and Wildlife Service, lhc Bureau
configuration with four 2.5-MW tube turbines installed of Reclamation, lhc [3.S. Forest Service, the Monlarla'

on the left abutment of lhc d_ml. Tudor examined Department of Fish and Game (after 1980, Monlana
various funding mechanisms and ultimately recom- Department of Fish, Wildlife and Parks), and lhc Men-
mended lax-exempt bonds for financing the projecl. Iana Departnlenl of Heallh and Environmental Scien-

Early Marketing of Broadwater ees, Two of the concerns raised by lhc agencies
eventtmlly proved especially problenlatic. The Burcatt

DNRC knew il wanled to sell power, bul wasn't sure of Reclanmtion was concerned thai lhc proposed rats-
who to sell it to or for how much. After filing for a ing of tile reservoir level could damage or affect lhc

preliminary permit, DNRC sent letters asking potential operation of lhc Bureau's Crow Creek PumpitJg Slaliolt
purchasers ii"they would like lo buy the output from about a mile upstream from the Broadwaler Dam. Mon-
Broadwater and whether they would be interested in rana Fish and Game wanted DNRC I_ consider install-
operating and maintaining tile facility. These offers ing a fish passage slruclure Io allow spawning runs
went to MPC, the Central Montana Generation m_d from Canyon Ferry to use the river above Broadwaler.
Transmission (G&T) Cooperative, the Upper Missouri

G&T, and six co-ops near potential stale generating FERC issued its order on the preliminary, permits on
facilities. Juno 4, i980, almost 3 years after Vigilante firsl filed.

FERC awarded the permit lo DNRC. This decision did
Me_mwhile, DNRC debated internally the price to not surprise any of the parties. [)NRC was a "munici-
charge for hydroelectric power, should buyers prove in- pality" within the meaning oi"the Federal Power Acl,

lerested. One approach was to evaluate a proposed whereas Vigilanle was not. Therefore, under section
project from a utility system perspective, attempting to 7ta) of the Act, DNRC was entitled to preference for a
base the wdue of the project on the costs a utility would preliminary permit if its plans were at least equal to
avoid by purchasing the project's output. For example, those of a non-municipality such as Vigilante. DNRC
Tudor had calculated the value of potential projects at had 24 months, until June 1, 1982, to submit a license
Broadwater, Painted Rocks, and Deadman's Basin by application.

assuming their output would displace power from Marketing Broadwater, Phase II
generic coal plants. This approach would maximize

revenues for tile state. Two days afler FERC granted a preliminary permit lo
DNRC, the Board of Natural Resources and Conserva-

An alternative approach discussed at DNRC started tion granted the Department the authority to negotiate
from the perspective of repairing irrigation facilities, power rates, subject to final approval. Some Board
Proponents of this approach argued that the _umual goal members told DNRC not to go below what tile Depart-
for net profits from the hydroelectric projects should be menl had described as a compromise price, one half-
based upon the cost of site-specific irrigation project way between the cost of power production and
repairs. A target figure of $1 million pcr year combined "full-market value" for the power. The Board did not
net profit from Broadwater trod tile other two projects object to tire Department's plan to maximize profit
was widely mentioned. On the whole, in these early dis- from the dam.
cussions DNRC appears to ha,_e leaned more toward

the !rrigation repair perspective. During the summer of 1980, DNRC personnel met
with Western Area Power Administration (WAPA),

Issuing the Preliminary Permit MPC, and Vigihmte to discuss selling power from
FERC took a long time issuing a prelinlinary permit l'or DNRC projects. WAPA could no[ pay enough lo jus-

Broadwater. Competing applications slowed down the tify the cos_ to DNRC of building hydroelectric
processing. DNRC, had pelilioned lo irrlervene on projects. MPC sugge_led a weighled price based on its
Vigilante's permit and vice versa. MPC also intervened past power purchases, a price considerably below what
on both applications to protect the operation of its dams DNRC hoped lo get; however, with PURPA finally
upstream and downstream l'ronl Broadwater. being implenlenled, bl)lh parties eventually decided lt)

wait for the Public Service Commission to set rates to

Vigilante arid DNRC both actively worked to support be paid to QFs.
their preliminary peru:it applications. Their major task
was addressing the comments offered by the U:S. Negotiations with Vigilante were rocky. Vigilante had
Army Corps of Engineers, the Department of the offered to pay cost plus up to 10 percent, mi offer thai
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fell far short ot' what DNRC had anticip;tted. Furfller- financial team wits September 18, 1980. First Boston
more, Vigilante claimed lhal federal law forbade sell- hot_ed to have the bonds sold by 1982.
ing the power to MPC or priwlte utilities. Vigilante
held thaI Broadwater power had to be sold It) Firsl Boston immediately assembled a generic conlra¢l
"preferenCe i:ustomers," e.g., Vigihmte, because the for DNRC Io use in its negotiations, li calletl for power
dam was built wilh federal dollars. Vigilante lhreaieiled from DNRC's dams Io be sold ai the purchaser's
court action if the power was sold lo non-preference avoided cost of power. This was defined as the QF talc

customers. Although Vigihulte was DNRC's "preferred lo be set by the PSC under PURPA. For purchasers Hol
custotuer," DNRC eventually gave up on Vigilante be- covered by PURPA, tile rate would equal lhc pur..
cause of its failure lo negotiatel chaser's highest cost of power per kWh, as regularly

up(la ted, for I'irm capacity of 1() MW or grealer. DNR(?
At the same time, the PSC was drawing up regulations would acquire financing and contract for construction

to implement the m_mdate of PURPA. Among other of the hydroelectric facility.

things, the federal legislation required utilities to pur- 1981 Legislature
chase the output from QFs. The PSC was to set avoided
cost rales, tile rales ai which the utilities were lo pay By 1981, DNRC was progressing nicely on lhc Broad-
the QFs for their output. Staff in the Water Resources water projecl, but some Montanans thot, ght tile stale
Division spent ,'1great deal of time becoming unofficial should not bc involved irl the development of hydro-
experts c_nQF rates and contracts, while Energy electric facilities at all. And if it were to be involved,
Division staff testified before the PSC with suggestions they felt it should not tr2,,to get m_u'ket value for the
on how to structure the rates. DNRC spent more time power. Nonetheless, lhc law Ihal was enacled duriilg
t_n these activities than it would have had it not been it- the 1981 session did not put the state out of the
self a prospective developer, hydroelectric business; in fact, DNRC participaled in

First Plans to Finance Broadwater revising drafts of the legislation in an effort to retain
some control over its dams.

Besides piu'ties to purchase power from the projects,
DNRC needed to find flmds for the construction of The Legislation eslablished a framework tk)r lhc
Broadwater _uadthe other potential hydroelecta'ic development of hydroelectric projects at state-owned
facilities, dams, This framework came with a list of conditions.

Senate Bill 229 (later MCA Tille 85 Chapter 1 Parl 5)

Financing was intertwined with the question of whether authorized DNRC to construct and operate small-scale
DNRC could build hydroelectric facilities at all. Hydro- hydroelectric facilities. First, however, [)NRC had to
power was mentioned as one of the works in which find that a site was feasible for a facility, and then otTer
DNRC could engage, but the legislature clearly had not the site for lease. Only utilities, co-ops, or Montana for-
lhought of it as a top priority. The authority of tt_eState poralions planning io use a substantial porlioJi of lhe
Water Conservation Board to issue revenue bonds to output internally were allowed to apply. Potential ap-

finance its projects never had been revoked _mdpre- plicants had 180 days to submit an application. Only ii"
sumably had passed on Io the Board of Natural Resour- the Board found that the bids received were I_otad-
ees and Conservation when the previous agency was v_mtageous to the state, or if no bids were received,
absorbed. Although lhe Department recognized thai ii could the Department pursue construction of hydro-
lacked definitive authority to build and finance hydro- electric facilities.

electric facilities, ii felt sufficiently confident to pro- Preparation of Apl)licalion for FERC l_,icense
teed with its phuming, based on the Water Resources
Act. Funding was a continttin_.,,problem for I)NR(,"s effort

1obuild _ hydroeleclric lacilily al Br¢)adwaler. iii April

Once lhc preliminary permi! was received, DNRC as- It)7t), DNRC queried DOE reg_rding tile l_ossibilily _I"
sen,bled a financing team. !I did this by simply drafling ()blaining a loan lo fund the FERC license at)plicalion.
the companies arid personnel that already wcrc w()rki!lg, Iii response lo DNRC's inquiries, DOE scnl inf(_rma-
on a plan Io rehabililale the Tongue River Dam, a lioll ab()ut an Ulwoming Loan Program I'(_rSmall
[)NRC irrigation structure in eastern Montana. The l-Iydroeleclric Feasibility Studies. The program had lhc
lead fin_mcial adviser was The First Boston Corlx)ra- attraction ot"t'orgiving lhc loans if lhc projects proved
tion (New York). The organizational meeting of the economically or lechnically unfeasible or ii' licensing

was denied.
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After FERC issued the preliminary permit in June Work on tile license application proceeded at a fast
1980, DNRC submitted a loan application to DOE re- pace. At tile lime DNRC filed its second Six Molltll

questing $55,000 of the $61,700 projected cost of" Statement to FERC (June 1981 ), DNRC thotlg!it the ap-
preparing the license applicati_,r' A loan of $50,0(-)0 pl|cation would be ready t'or subniittal in August. How-
was granted in Febru_u'y 1981. The first payment was ever, lhc discovery that in the future the Bureau ot"
due 4 years after signing, with the last payn|ent due 10 Reclamation might have legal rights Io up lo 3()0,0()0
years after signing, acre-feet of water upstream, and the x'csulling concern

over tile economic viability of lhc pr_',jecl,put prepara-
DNRC began work on the license application immedi- tion of the application on hold. DNRC directed Tudor

ately aftcr receiving the preliminary permit. Tudor had to conduct a study to determine the impact of the
responsibility h_r assembling the engineering, cost, and Bux'eau's rights in the admittedly unlikely evezll Ihal
performance data and drawings. DNRC's Facility the Bureau could t'ind a user for the water. 'l'udor con-
Siting Division (FSD) was given responsibility lk_rpre- cltltled thai Broadwater still looked viable, afltl woxk

paring Exhibit E, the environmental assessment. FSD's resumed on the license application.
schedule was very Iight. Less than three months was al-
lowed to proceed fi'om a scoping meeting to circulation FERC received the license applicatio|l on June 1, 1982,

of a draft assessment for departmental review, right on the deadline. Review time for divisions and
agencies outside the Water Resources Division had

Exhibit E covered water use _mdquality, fish, wildlife, been limited, causing some unhappiness. Complaints
and bot,'mical resources, historical and archaeological by the environmental staff about the tight schedule
resources, recreational resources, and land mlmi'ge- sounded similar to those frequently raised when deal-
ment and aesthetics. For the most part, only minor lm- ing with priwtte developers.
pacts were identified. The biggest mitigation issues
identified were the protection and enhancement of Once the application was in, DNRC could do little

fisheries, coordination of recreation development with more than sit and wait. FERC requested some minor
the federal Bureau of Land Management (BLM), ,and modifications to the application, and on November 15,
preservation of a prehistoric campsite and a post-19(.)0 1982, sent copies of it to relevant agencies fox'their
coke oven. DNRC pledged to fund or conduct studies comments. DNRC st_fffchecked regularly with FERC'
and mitigation activities as needed if the license was to encourage expeditious treatment of their application.
granted. However, with the "hydro gold rush" sl|li on, FERC

was inundated with applications and was moving

The fisheries issue was to be a major one throughout slowly.

the Broadwater project. Upon first learning about Leasing Broadwater
Broadwater, the Montana Department of Fish, Wildlife
and Parks (DFWP) requested a study to determine ap- Before DNRC could proceed with the lease ox'develop-
propriate instrearn flows. Given the information that ment of Broadwater, it needed the Board Iclapprove the
Broadwater would be a run-of-river dam, DFWP feasibility study '_t'the project and to autho:t'ize public
revised its position, arguing for a fisheries study, notice of the site's availability for lease. Tll_crefore, im-
DFWP maintained that insufficient quantitative data mediately after filing its license applicatioliLwith
were available, "even though (the stream section) had FERC, the Department went to the Board t,:_seek ap-
been designated by the Montana Fish and Game Com- prowd and aullloxizalion. Tile Board appro,/ed c_ft'ering
mission as one of Montana's 'Blue Ribbon' water- the Broadwater site for lease. 'l'he intent, irl keeping
ways." In particular, DFWP wanted DNRC to consider with directions t'rom lhc legislature, was to give no_l-
the possibility ot' installing a l'ish ladder. DI',fRC felt government ox'ganizalic_Ilsa chance to tlcvc.l_q_the
that a fish ladder could cause more harm than good, as project.
it might allow unwanted exotic fish from Canyon Ferry
into the upper Missouri drainage; more import_mtly, ii Somewhat optimistically, in retrospect, DNRC en-
would be a source of extra cost, reduced revenue, and vi;;ioned no problem in getting responses to the lease
delay, Tudor' _u'gued, after hilt|al thoughts to the con- offering within 90 days. l_lfact, DNRC a|ltit:ipated
Irary, thai the licensing could be delayed uI_less [)NRC having tile leases in hand ax|tl evaltlatcd by tile e||tl (If

agreed to t'oilow the recommendations ot"tile fishery 1982. This did not happen. Preparation of a reqtnest l_'
agencies ar|(iiconduct a study, proposals (RFP I look nearly 2 years, ln|te|'prelixlg the

relevant legislation and figuring ot|t the issues

' '
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perlaining to leasing took time. The more noteworthy (a private investment firm). Energy Associates ex-
delay's, however, were intra-deparUnental struggles to pressed interest even though under lhe law passed in
oblain adequate and appropriate legal advice lhr 1981 ii was nol eligible to hold a lease on a slale dam.
preparation of the RFP, and a Montana Supreme Court At DNRC's request, this law was modified during the
case which eventually affirmed the constitutionality of 1985 legislative session to make any party eligible to
using coal severance tax bonds to back the hydro seek a lease at a state d_un.
projects.

Only one prop_sal was received by the January 28,
DNRC staff spent the summer and fall of 1982 figuring 1985 closing date. This proposal from Western Mon-
out what was involved in leasing a site. Questions to be tana G&T, however, did not comply with the RFP.
addressed ranged from how to post notice of the RFP Western Montana G&T submitted an offer to negotiate
in the newspapers, to the amount of control DNRC a lease, rather than an actual lease proposal. G&T
should have over the lessee's plans, to calculation of claimed the time for response was too brief and the
the royalty. Legislation was prepared (and adopted in project too complex to w_u'rant risking the $2 million
1983) to amend the leasing process so that DNRC bid bond DNRC had requested. Western Energy cited
could build and finance a facility itself if that beclm_e similar concerns,
necessary to avoid forfeiting the FERC license. Most of
the discussions took piace within the Engineering DNRC advised the Board that G&T's proposal was
Bureau and among the Department's legal staff; Tudor, deficient in almost ali respects and asked the Board to
which prepared the first draft of the RFP, also was in- find that since no acceptable lease proposals were
volved, as eventually were ali the legal and financial received, DNRC could consider developing the site it-
consultants, self. The Board did so at its March meeting.

RFP for Brondwalter Even though the RFP process was over, outside parties
FERC issued DNRC a license for Broadwater on April continued to express interest in Broadwater. Western
23, 1984. The license initially required constr lotion to Montana G&T wanted to start negotiations for a lease,
begin within 2 years. Actually, construction _idnot an offer that was declined. In April, Ideal Cement Com-
begin until late in 1987. The biggest issues !aced in the pany, located a few miles upriver at Trident, inquired
intervening time were; first, who would build the about building Broadwater for its own use. Negotia-
project, and later, whether the project would be lions tbllowed, but foundered that summer over issues
economical to build at all. of ownership and finaucing. Finally, Sithe-Energies,

through its agent Wi_merfWagner and Associates, lhc.
Shortly before the license was issued, DNRC had (New York), expressed interest, first in an oulrighl pur-
retained Tudor Engineering to reevaluate the eco- chase of DNRC' s rights to develop Broadwater, and
nomics of Broadwater ,and three other projects. Tile later in building and operating a turn-key facility.
benefit/cost ralio was found to have improved. In the Negotiations were getting under way when the
1979 study, the benefit/cost ratio ranged between 1.29 economic viability of Broadwa_er collapsed.
and 1.80; the 1984 Feasibili_. Update, using current

Problems with Economic Viability
power purchase rates while testing a wider range of dis-
count rates and costs per kWh, found tile ratio to be be- The cause of the collapse was the revision of lhc
tween 1.14 and 2.05. The report concluded, "the avoided cost rates MPC was obliged lo pay QFs. The
Broadwater Hydroelectric Project appears to be very PSC had begun a revision of the methodology for cal-
feasible." culating avoided cosl ii1the fall of 1984. The PSC had

recognized that its previously approved methodology
Tile RFP for Broadwater was based on an RFP pre- yielded aw_ided cost rales lhat were highel than the
viously developed l'or Painted Rocks Dam. The Broad- costs actually faced by the utility. Water Resources
water RFP was issued in July 1984. At least ten parties Division l'aw_red signing a contract with MPC quickly,
requested a copy of the RFP. At the end of August, while the old higher rates were still in eftbct. The Ener-
when letters of intent were required, four of tilose gy Division took a more sanguine position on lhc new
parties stated that they would consider submitting a rates, arguing thal ii would nol be good public policy Io
proposal: Westinghouse Electric Corporation, Western sign a contract that et'fectively required ratepayers to
Energy Corporation (a coal mining subsidiary of subsidize DNRC. Shortly after his appointmenl in
MPC), Western Montana G&T, and Energy Associates January of 1985, DNRC's new Director declined Ihe
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opportunity to sign a power purchase contract under $26,895,00(I (iu Jalluary 1980 dollars_, Aboul ,'I(Ilwr-
lhc old rales, ccnl t)l' 111ali111'rease w_ts title i() usiJlg II1()1t' I)essilltislit.'

asstllllplions aboul tile cosl of proleClillg lhc adjacent

The PSC released its draft rate order Scplcmbcr 12, railroad. DNRC lricd Ilmr nlonth Io coIwincc MI'C I_

1985, The order drastically reduced the rates privale lake over the dam as au alternative tt_ its i_r¢_l_¢_setl

ulililies were obligated to pay QFs. Wilh lhc PSC's upgrades on ils own dams; lhc idea never v,,eIil beycmd

decision, Broadwaler no longer appeared Io be pr'elintilmry tlisc,_ssiol,s, il was _,gaillst lhis backgrt_und

economically viable. The Water Division decided on that Pete Gross and Potosi Power otTered Io take over

October 31 thai the possible range ot' projecl costs, lhc Bi't)a(lwltlcl' project.

given a range of mitigation costs _md a 9,375 percent in- Pete Gross and Potosi Power
terest rate, was equiv_,_lent to 42 to 59 mills per kWh (in
1986 dollars). This was above the range o1'avoided Pete Gross had been involved since 1984 willl efl'_rls

costs predicled Io be sel by ',he PSC in ils f'orlhcomhlg lo develop hydroelectric: projecls on slate tlanls, lie had

order. Even wilhout any mitigation costs, Broadwaler made offers Io develop Broadwttler even whell he was

would have been economically marginal at 9.375 per- not eligible to do so under state law, In September

cent inleresl. Allhough lhc inleresl rale wits almost at 1986, he, as Polosi Power, renewed discussions wilh

the middle ot" the range _'onsidered in the 1984 study, DNRC over Broadwaler. DNRC was reluctallt lo spend

and although estimates of capital costs had dropped, any more money on the project; however, Gross
Broadwater was simply too exlx',nsive. Ihotlghl Polosi ntighl be able Io w_l'k wiih lhc slttle l_

develop it. Potosi offered to continue the work ncces-
Stalling for Time

sltry to keep tile license--and DNRC's chaJlce al Broad-

Al that point, DNRC chose to limit ilself to work that water--alive. Waler Resources lefl this decision up to

was "absolutely required to mainlain the FERC Polosi, Ncvcrlhclcss, DNRC slalT has grave ctmcerlls
license." Thal work still covered an extensive list of wilh the lack of a formal agreemenl and _eservalions

lopics: completing current sludies on archaeology and about the ability of Polosi to meet the very tight

fish ladders; proceeding with lhe water righi applica- timelines.
lion; applying t_)rexemption from FERC's required

review of dam hazards by an independenl consullanl; ()n January 2(), 1987, Potosi inel wilh II)NRC 1_pre-

requesting assistance from the U.S. Army Cold scnl a t'ormal agreement to become DNRC's agent and

Regions Laboratory on lhc problem o1' project-induced work to bring lhc licellse illlo comt_lilulce, ill reltlrll for
ice buildup on the _,,_djaceu!railroad; negolialing wilh which DNRC would agree I_ negoliale in g_od failh a

lhc U.S. Bureau of Reclamation lo assign responsibility contract for i,'otosi lo ¢;perate lhc pr¢_.jecl as a turn-key

ft_r prolecting lhc Crow (_reek Purnping Station from arrangement.

flooding; and requesting a schedule extensi<m for meel-

i_lg lhc FERC license requiren_ents. While Ihis list is ex- l:'olosi asked for "the ext'iusivc righi I¢_I'i_l_u_ce,c¢_tl-

tensive, the anlotlnl of slaff time required was low slruct, and operate a hydr¢_electric [)owt:r geueratioH

enough thai individuals previously working on lhc project al P,r¢_adwalcr l)am Ul_OUStlt'h tct'IllS _tlltl col_di-
Broadwaler Dam project were reassigned 1o olher work. lions its lhc parties shall d_ler_nine I_ be reasoimble."

[)NRC rejected ihis amt ;tsked l'or ;1detailed pr_q_osal

A requesl 1o FERC for a license extension was std_- by February 9. l'¢_t¢_siresl)_ntled wilh a prop_)sal Illal ¢ff-.
milled December 12, 1985. Such extensions are issued fered DNRC 2 perce_t of lhc project gross f¢_r lhc I'irsl

routinely. On January 27, 1986, FERC granled DNRC 35 years, an ol'['er Polosi projecled Io be worlh belwee_l

until April 22, 1988, to slart construction, and until $3,104,848 and $3,44,1,129. I)NRC responded that "lhc

April 22, 1991, to c(m_plete construction. However, lhc I:_roposal Iw;_sl _l_l within lhc sialld_trtl o1 the i_lduslry

license required DNRC lo undertake certai_ studies l'or even ztproje_:l t_l nlucl_ less ct_lplexily, iuld (did)
and mitigation actions beyond wtml DNRC wits willing nt3l afford the state a_iy cerlainly upon which lo base a_l

lo do, Given the dubious nature of tile p,'oject's agreement." l-q_rlhern_(_rc', lhc return (_ffere(l I)NR('
economics, DNR.C stalled, a time-honored lactic of seemed low comp;trcd to the value of the prtr.jeer.

pul_lic aral priwlle developers alike, I)NRC told l'(_l¢_siIll;li _ther tq_li_ms w¢_ultl be l_Urstw/I,

The economics did not improve while this stall wits on,
A March 1986 eslimale of conslru_:tion cosls had

climbed from the previous estimate of $21,318,00(I to
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()he l.,as! Review of Broadwater's Economic aud construct IJydrcwlectric pr¢_ject_:,_)nly clays before

Feasibilily . the Board was svlle<.luled to l_lake a de,.:isi_xl,
Polosi/IHD stttmlilled yet all{_lher olTer t_ DNI,t.(". ,IIi

DNRC's eJllhusiamu for ¢_lheroptiolls lind been revived relurtl for <.tcveh_pillg at,.l Oln.'ratiilg t+rt>adwalcr,
by another review of Bmadwater's economics, lnlerest ['olosi/IHD would give [)NRC? one percent o1' gross
rates lind dropped since 1985. Moreover, tile I tL".'16"l'ax revenues, 60 percenl ot' nel revellue (afler equily llad
Ret'ornt Acl still t_ermilled lax-exempl bonds to bc sold received a 13 percenl rate of relurn), and at_ oplitm to

for cerlain projecls ii' they already had it FERC license btt) or reimw lhc project after 35 years. IHt) esliJllaled
alld could be expected lo be compleled by tile end of lhis would have ii present wtlue lo I)NRC {ft $5.8 lc_$8
1988. million dollars.

Toward the cad of 1986 tile Energy Division reviewed The Board met June 4. DNRC argued fttat its own pro-
tile t'inanciai t'easibilily of Broadwaler. 'l'he construe- posal olTered the besl inveslntenl for tile stale, l:h_rlher,

lion cosl figures used in Energy's analysis were basical- DNRC emphasized thal because DNRC had exercised
ly lhc same, adjusted for inflation, as those used in lhc its preference rights as a municipality Io gel the license

analysis Ihal led lo lhc 1985 decision Ihal Broadwaler in lhc first piace, FERC regulalions required DNRC It_

was not economically l'easible. The major differences retain control o1"the projecl (e.g., DNRC could nol
were ( I ) lhc use of a 7.5 percenl inleresl nile ralher develop lhe license wilh a parlner, even Ilumgll il c_mld

than 9,375 percenl, and (2) reducing the eslinlaled cost hire a privale group to develop tile project). Whalever

_,1 mitigating ice damage lo lhe raih'oad track by drop- was i¢_happen, however, DNRC insisted lhal a decistere
t,_ng winter reserw_ir levels rather than by raising the had to be reached immediately, in order to comply with

Iracks. Avoided cost rales also were slightly higher FERC deadlines and to oblain lax-exempt l'illallciztg.
than previously anticipated. The actual 1987 rates for a The Board felt pressured arid shorl oil inlornlalion, bul

long-lerm Collll'acl wi(h a facility like Broadwater were voted 4 lo 3 to find thal using coal severance lax financ-

equivalent lo 37 mills/kWh. The analysis also lc_ked al ing, as l_roposed by I)NR(.', was more I'easible Ihall

the possibility of selling up a cash reserve lo protect private offers.
against lhc possibilily of negative cash tlows in lhc

early years, This time, Broadwater looked feasible, Broadwater-Missouri Water [Jsers' Association

1'he Final Decision With the Board's June 4, 1987, decision, DNRC had a

clear mandate Io build the projecl. What ii lacked--al

DNRC went lo tile Board on March 13, 1987, Io ml- least in some people's minds--was clear title lo the dam
notulce ii planned lo build Broadwaler. P<_losi also itself. The Broadwaler..Miss_m_i Waler Users' Associa-

presented its own oft'er at tile Board's meeting. The lion (BMWUA)argued Ihal ii owned lhc dam.
Board directed DNRC Io search for a priwtte concern

I_ t'inance alltJ coilSll'tlC[ Ihe Broadwaler project. Al- This debate had rtm, on and oft', lronl Ihe earliesl days

though DNRC did not think another RFP was feasible ot' the Broadwater hydroelectric project, starling i_

Ill lhiu late dale, i'l issued one in early April. 1978. BMWUA mainlained thai ii was paying off lira ir-
rigalion project bonds. DNI_,C's posilion was lhal

'File May 1 demtli_w for responses lo tile RFP came and BMWUA "(had) llOl paid for the project, but for the
Polosi was lhc only group to submil a proposal, al- water supplied by the project, i_ an anlOtllll calculated
Ihough other l'irnts continued lo express tnleresl at'ler to enable lhe slate Io recoup ils inveslmenl." In 1983,
thai date. Potosi presented a more detailed arid revised BMWI.IA oft'ered t_ settle for 5()perceut ¢_t'the nel

offer to finance, conslruct, and operate Broadwaler for project revenue.
35 years. Wilh this offer, P{_tosi would gel 4()percent

of the nel income (before taxes)and pay laxes, while DNRC and BMWUA finally seltleti in July 1987.

I)NRC would gel 60 percenl and pay royallies lo the BMWI..IA had raised lhr, p_ssibility t_l' t'ilit_g suil. TIw
local itxigalion association. Polosi figured its new offer suit might have been wilh()ul merit, t_tll the I)NR(' no

would have a present wtlue to DNRC ()1'$14,166,336 lo longer had lime lo pursue the n_atler wilhcml endanger..

$16,524,243. ing lhc bond sale. DNRC agreed Io deposit t_e-qtuuler
of tile llel revenues t'l'Olll Broadwaler into an [tt'COtllll

Subsequently, Potosi formed a partnership with Inde- until tile total reached $1 _illion. 'l'l_e state lhmrd _fl' I_-

pendenl Hydro Developers (IHD), ,t linlited parlnership veslmenls would manage tl_e accounl for BMWI.IA.

based in Minneapolis and formed in 1982 Io develop BMWUA could use lhc inleresl i_lc¢mle, bul only l{_r
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rehabililalion, improvement, and repair of the itTigation purchase tile taxable bonds only when and as re-
project facilities. DNRC retained approval authority for quested; This arrangement was advantageous to
purchases over $5,000. DNRC, because ii eliminated lhc need lo reinvest bond

proceeds, probably at a loss, until the funds were rc-
Financing quired, Further, DNRC sltved the closing costs its-

The legislature had been willing to finance the Broad- sociated with public bond issues.
wllter project since 1983. That year, the legislature
authorized up Io $28.6 million in coal severance tax The bonds covered ali capital costs, including a debt
bonds for the project, The following session, in 1985, service fund required by the underwriters, lt did not
$23,044,000 wa_ reauthorized. In 1987, the legislature cover any of Ihe money DNRC had spent planning the
once more reauthorized the sale of Ixmds, this tinte at project. The total spent between 1978 and 1987 wits

$26 million, to build the hydroelectric project at Broad- $387,000, including the cost of the feasibility study, the

water. The project was initiated under this last FERC license, water righi application, environmetltal
authorization, studies, and so l'orfll. This amount also included one-

time costs, such its developing li leasing proposal, thai

The financial team retained by DNRC wits slightly dif- would not be repeated for subsequenl projects. Part of
ferent from the one first assembled in 1980. First Bos- this cost witscovered by federal grants a_d loans.

ton Corporation (California office) was still the lead
bmlk and Dorsey & Whitney (Mimleapolis) still the In its final economic analysis in February 1987, DNRC
lead bond counsel. A notable addition to the financial had modeled establishing a cash flow reserve fund of

team wits Evensen Dodge (Minneapolis) to serve as $500,000 to cover the possibili!y of low water--and
financial adviser to DNRC. DNRC had realized the therefore insufficient income--during the early years.

deal was too complex to manage withoul expert advice This was dropped from the bond issue at the insistence
from a consultmlt without it stake in the project. DNRC of the Director, who wanted to encourage the Broad-
was able to move immediately once it received the go- water project to come in on budget. Dropping the cash
ahead. Deadlines imposed by FERC, and, more impor- flow reserve fund also meant the bond issue could be

tantly, by the Tax Reform Act of i 986, required DNRC smaller. Since the price MPC paid for the power rose
to move very quickly, over time, lhe possibility of income shortfalls would

diminish and eventually disappear if historical water

DNRC had to issue two separate series of bonds, one flow patterns continued, In any event, the project still
taxable and one tax-exempt. This wits done because wits backed by lhe coal tax revenues. These could be

project costs expected to be incurred after December used as needed and repaid at a later date.
31, 1988, could not be financed with bonds exempl

from federal laxes. Certain other project features (e.g., The most innovative aspect of the Broadwaler financ-
transmission lines) could not be financed with tax-ex- ing was the use of variable rate bonds. The interest rate

erupt bonds at all. As had been intended since 1982, the on these bonds changes weekly. While they cltrry some
bonds were revenue bonds, to be repaid by proceeds additional risk, the history of these bonds is quite

from the project itself, with the coal lax revenues to favorable. They consistently have been two lo three pet'-
provide additional security. On November 5, 1987, the centage points below the current rate on new long-term
Board of Examiners, on behaff of DNRC, issued ,and t'ixed-rate bonds. However, issumlce costs are higher

sold $22,200,000 of tax-exempt bonds. At the same on variable-rate bonds. A letter of credit had lo be ob-
time, the Montana Board of Investments agreed to put'- tatned to make the variable yield bonds marketable.

chase up to $3,150,000 of laxable bonds to _zomplete Most of the bidders w_,t'eJapanese banks; the letler of
. credit was ptu'chased Irom Sumitomo Bank, DNRC in-the project.

tends to converl the vltri_ble rate botlds to fixed rate

Since the Board of Investments is a state authority, it bonds if interest rates drop sul'ficiently. The market

pays no taxes even on taxable bonds. DNRC agreed to floating rate for the first 2 years ranged between 4.6
an interest rale comparable to the Board's elu'nings on and 7.9 percent when fixed rale;_were between (_.5and
other investments with equivalen! risk, in this case 10.5 9.2 percent. The actual apparent _':ttepaid by DNRC

percent. For its part, the Board agreed to accept private was tiigher because o1"extra costs a._sociated with vitri-
placement of the bonds. The issue was non-rated _md able rate bonds; that cost averaged 6.3 percent during
subordinated in ali respects with the lien on project the first 2 years.
revenues. The Board of Investments also agreed to
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Contract and Licensing Issues Construction began on-site in July 1988 and was sub-
stantially complete by December 31, 1988.

"4 _ e

Construction Contracts A low bid of $2(15,178 by Harp Line Conslruclors of
hnmediately t'ollowhlg the Board's finding thai DNRC Kalispell was accepted by DNRC for tile trartsmissiotl
should build rite project, DNF,C began the process of line,contract, Work began in September 1988 and wat_
bidding contracts, Al 'l'udor's recommendation, the substantially COml_leteby December 31, 1988,
project was separated into multiple contracts in hopes
of meethlg the December 3101988, deadline imposed Originally the spillway was designed and bid to have
by the 1986 Tax Reform Act, By issuing multiple con:. steel radial gales inslalled iu al leasl two spillway bays,
tracts, construction could proceed on some portions of The bids that came in March 1988 were higher than ex-
the project while design work was under way on other peeled and more lhan the flmds awdhtble; ali bids were
portion_:. Tudor Engineering was selected to design and rejected, A DNRC engineer and inspector at the dam
oversee construction of the project, Tudor had done ali suggested an alternallve design to lower Ihe cost of lhc
the preliminary engineering and the Engineering spillway modifications, Based on his suggestion,
Bureau was comfortable working with Tudor; more irs- DNRC decided to install inflatable rubber dants in the
portantly, DNRC had rio time to bring a new engineer- spillway bays. DNRC procured the rubber tlalns from
ing conlpany up to speed on the project. Estimated Bridgestone Corporation, U.S,A,, for $1,150,500 and

'2engineering costs were $ .3 miUion, accepted a proposal from Gracon Corporation of
Loveland, Colorado, to modify the spillway bays, post-

The Broadwater project was divided into six major con- tension the dam, and install the ribber darns for
tracts. These were (1) furnishing and installing the fur- $1,717,000, 'lrhiv saved approximately $450,000 over
bine, generator, electrical, and auxiliary equipment; (2) the lowest radial gale bid. The ntbber dams also

excavation and powerhouse construction; (3) furnish- provided better conlrol of the reservoir level, reduced
ing electrical equipment and construction of a 100-kV long-term operation and maintenance costs, and in-
substation; (4) transrnission line construction; (5) fur- creased generating capability.
nishing inflatable rubber dams to replace existing flash-
boards on the spillway; mid (6) modifying the spillway Numerous olher smaller contracts were let to cover en-
and piers, installing the rubber dmns, and post.tension- vironmental mitigation, cultural resource surveys, ac-
ing the dam (.e.g., r/tnchoring the dam to bedrock with quisition of flood easements, development of
steel cables or tendons), recreational facilities, improvement of the access road,

and so forlh. Approximalely $928,000 was allocated
The contract for t_arbine/generator design and manufac- for these contracts.

ture was awarded to Voith Hydro Inc. of York, Pennsyl- Construction Problems
vania on Septem'ber 22, 1987, Voith wan the low bidder
at $5,435,584. This wits considerably more than the err- The actual construction wits beset by numerous delays
gineerhlg estimate of $4,486,000, even though Voith's and confusions. Many of these could be traced to the
bid was almost $40(I,000 less than the next lowest, tight schedule and DNRC's lack of experience with
From the start, design and construction proceeded projects of this magnitude, Final design for much of the
rapidly. Installation of the turbine and generator into project was completed after constructioI_ _ct begun.

the powerhou,,le began on Jarluary 5, 1989. The plant Tudor wan sufficiently concerned about the schedule to
first produced commercial power on June 14, 1989, request protection from the extra liability involved in it

fast-track project. [)NRC threatened to terminate the

Sletten Constniction Company of Great Falls was the project ii' Tudor could not offer a reasonable expecta-
low bidder for the excavation and powerhouse construe- rien of substantial completion by December 31, 1988.
lion contract at $6,071,593, about $800,000 lower than Without thai certification, [)NRC ,could not issue tax-

the engineering estimate. Sletten began construction al exempt bonds. Tudor balked righ! tlp to the time the
lhc project site November 2, 1987. Sletten's work wits bonds were lo be issued. Having tit) other choice,
substantially complete in May 1989, and complete in DNR(? specifically accepted lhc extra risks of running
fall 1989, save for testing one item. it fast-track project, including potentiidly higlrer costs

or delayed construction. With that, Tudor made the

. Lamb Engineering o1'Salt Lake City, Utah, was guarantees DNRC needed to sell tire bonds.
awarded the bid for the 100-kV substation al $881,337.
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Thin t,crtificntion oi' lhc ctnislruciiorl schedule wits lilt.' prclitltittary tletcrininnlitm thnI Vt_ilh ,tld Slcllen

ftr'slIllilseriesof sll'alnetlexcIlal|ges.For installce, sharedx'espottsibilJlyforlhcllUSaligttctlcurbrit|g,

DNRC conlraciedwlthTudor toprovidean on-site

ResidenlEllgineerlomatmgc mid cot_rdilmlethecim- Su1_Icdelayscnusedchatlgeorders,For i1_staltce,I.,_lJllh

Ix'aclt)rs, and to inspect alld ensure ctmtpliaxwe with I.-';ngitwerillg, litc substati_m ¢ollll'at:h_x', iilld .Ilaq_, Iltc

specilicntions, 'l'udor's first engineer quit I_tte in 1988 trltnsxltission Litrecontractor, wore delayed ill milking
after subrnitting his OWll independent bid Oil the tile t'iluLIcormectiolLs at the powerhcmse because Slett.en

spillway nlodifit'att(ms, q'he _text Resident Engineer had not completed backfill of tile powerllt)use ()r
leftaftertwu nioltlhs1'oritlcdic-all'eilb;OIlSullrehttedtr) i:)t)ured1"t)(.)tilLgsforlhcIrallSilliSSit)rttowelnexttolife

lhcproject,'I'llclhlrdReshlcltlEngineerstayed InulsI'ornler,'I'Iiiswork was droppedI'v()nltheirct.)tl-

Ihr<)ugh()utnlostt)I'therenlait)ingt'otLsll'ucIi()ll,bulcon- IraclSlo_ivt)idtit:laychtin_sand w(tsc()rJLph.'tedby

thmityinprojectoversightwitslost,diminishing otherconlractorsthroughchangeortlc,'s,

DNRC's control o1'tile project,
Another problenl arose when Voith was sttpposed to

T'he powerhouse corttrltt:tor, Slettt n Construction, test the turbine-generator unit lo ensure IImI the equip-
missed its schedule, which itr turn delayed other ct.m- illenI was [mrfornLing according to specilicatiotls, q'his

tractors on-site. "Itte target operational date of the "index testing" wouh:t enable DNRC to correlate flow

project slipped frOlIL March 15, 1989, lo el.lrly May and electrical oult'mt on tile l.msis of aCitlitl pel'fOl'lllllllCe

1989 and ttmn to rnid-July. Sletten made claims against rather than on tile theoretical peri'orlnance curve

DNRC 10r additional paytllent virttmlly from the d,ty derived from model tests, However, because of con-
work begtm on-site, Nunlerous change orders that struction delays, Voith could not start testing until June

resulted f'rom design work proceedhlg cotlcurrcntly 1999, after the river's flow had dropped below the IILllX-

with construction increased DNRC's potential ex- illLUln capacity ot' tile turbine, Some testing was

posure to claims from its contractors, dehlyed until spring 199().

Altogether, Sletten requested approxinmtely $2,8 rntl- DNRC eventually overcame ali these delays and

lion in clainls and clmnge order c' mpcnsatioit. DNRC problenls, tile plant Witscompleted and is producing,

maintained that it would pay ally legitimate claims lind The f'ormal dedication was September 11, 1989. Au

lilly COILII'ILclchnlLges required by itself or Ttldor; could be c'xpecled, lllllllerotls bugs COlltilLue Ic_plague

DNRC figured these totalled to approximately the project but are slowly being resolved,
$906,000, On March 17, 1989, DNRC reached settle-

nmnt with Slettell on ali claims at an adjusted contract 'l'he final rural t:usI lhr tile pruject is not yel available,

price of $7,225,0(10, roughly $248,(100 above the pre- Some work continues, especially tbr envinmmental

viously recognized CI,HIII'ILclatljustnlents, n_itigation, and some claims still are bei_g llegolialetl,

The total expended or accrued lo tltLte is sliown in

Other ,'o_ttractors also made clain_s against DNRC, For 'l'able 9-1,"FILetable does not include atlticipated

example, (7;racon, tilt spillway cot_lraclor, filed al)- clainis setllenienls or most wages paid It_DNRC per-

proxittmtely $3()(1,(1()0 in claims against DNRC, claim- sonnel working o_ Broadwaler, 'I'tlo debt service is nel
ing Sletten did not provide timely access across tilt of interesl on tile bond sales proceeds as oi tile end of

powerhouse (because ii was not built) and Sletten's ac- January Over $1,6 million remains tronl the bond

lions physically bh)cketl approved access across tilt proceeds as _1' January 3 I, 199(),

upstrean_ cot't'erdanl, Gracon eventually received Power Sales Contracl
$125,0()()_wertheadjustedcontractIInlOlIILl,

Power from Br_mtlwalerisbeings_itllhr_ugh_tp{)wer

I.)NRC.' also ntatle chtims against its COILIrlIt.'IOI'S,1-"O1'ca- sales colltI'ttcI thai I)NRC ttegoti;Ucd u_ltler the PNC'

a_nple, t_tle _t these chtin_s arose Wlml_ DNRC! ttml_d I t)bI6 t)ltler (Hl _tw)itled t.'_)sll'IlteS [til QFs, The _mgt)lia..
thai tilt curb l'in_,, a part ot" tile turbille asset_tbly thai ti_ms h:attitlg to this colllracl were in'erratical t_ecause

wits embedded in c_mcrete, had been nlisltlig_led, As it _l' I)NRC's chatlgi_lg eslit_Laliotl o1' the ec_mot_ic n_elil

resull, lhc parts that attached tt_ tile nlis_tlig_ed ring hnd _1 Brl_ttlwnler,

to be senl b_ck to Volth for machining to accommodate
tilt misalignmenl, This had a direct cost of _marly
$2()0,()()() _Llldtill additional cosl llssocialed with the 38-

day delay _t' approximately $228,()()(), 'i'udor nl_de l_
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Table 9.t used, "l'he mosl sigtlil'lcant det:)arture l'rom the standard

Broadwater Project Costs (March 1990) col|trac! was the absence of security payments; MI"C
was willing to accepl that lhc plant was backed by the

Engineering $2,834,333 state, Negotiation was substantially compleled by lhc
Land easements 76,521 end of June, arid lhc contract was signed October 30,
Enviromnemal mitigation 486,573 1987.
Civil works 9,686,958

Turbine/generator 5,548,921 DNRC chose nominally levelized capaciiy paymenls

Transniission lines/substation 1,249,894 and escalating energy payments, The capacity paymetlt
Bond issuance costs 358,458 is $15,11 pet' kilowatt in winter and $8,34 per kilowatt
Debt service reser_F 2,220,000 pet' month iii the stmm|er, The energy payment is
Debt service 1,304,791 revised each year according lo a fixed escalation rate,
Other

Total $24,350,112 DNRC's contract give,: tt tlp lo a year lo determine
whal monlhly conlracl capaclltes it would offer. The

The negotiations began in October 1984, By this time, delay in Volth,:' testing tmtil spring 1990 hampered
DNRC was focusing only on mm'keting power to MPC, DNRC in making these determitmtions. Tudor had con-
tls rates being milch more attractive than m_y the rural servatively estimated that monthly capacities should
electric co-ops would offer, MPC provided a discus- vm'y between 1,4. MW in August and 9,1 MW in
sion draft to serve as the basis for negotiating a long- November, Once the contract capacities are fixed,
term power purchase agreement while the RFP on DNRC will be penalized if tt tidls 3(}percent below
Broadwater still was out. DNRC's main concern was to those capacities. I1 will have 1orefund payments made
begin serious negotiations betbre the PSC reduced the for finn capacity that was found to be non-firm, plus a
power purchase rates, 10 percent interest charge, For shortfalls of less than 30

percent below contract capacity, MPC can drop the con-
DNRC wmued a 35-year contract, with the option of tract capacily to the lowest monthly capacity DNRC ac-
deferring some considerations (e.g,, determination of tually produces.
contractually defined generating capacity _mdselection

of full or parlial levellzation) until 1989, MPC accepted Until DNRC settles on the monthly generating
(lte 35-year term but nel the deferred decisions. Though capacities for which it is prepared to guarantee
negotiating for its own interests, DNRC wanled a con- delivery, the average price pet' kWh of the contract can-
Iract lhal could accommodate the ongoing leasing not be calculated, For phuming purposes, DNRC es-
process, DNRC wanted a clause that would allow ttmated the first-year value to be 37,4 mills/kWh,
DNRC to transfer the contract to the lessee, MPC ep- ,,
posed this because the security and insurance require- Interconnection

ments for the lessee would be different ttum fbr the In 1985, DNRC started looking seriously al the prob-
state, lem of connecting Broadwater with the power grid. in

its license application to FERC 3 years earlier, DNRC
By December 1984, DNRC and MPC were close lo had assumed that the connection would be a 100-kV

finalizing a contract. DNRC's retiring director leaned line running about one mile south to an MPC line near
towm'ds signing it contract, but opted to leave that Lombard, on the east side of the river, Brief discus-

decision to the incoming director, The new director sions with MPC in 1983 added the possibility of con-
thought it would be inappropriate tbr DNRC, a public heeling tothe Trident..to-East Helena I()()-kV line,
agency, to be subsidized, in effect, by ratepayers which ran west of the river, but no intcrconncction
through the incorrectly high avoided cost rates, lte studies were done. DNRC renewed discussions in

declined to sign lhc contract, and DNRC lost its righi to 1985, inspired by the FERC license requirement Io sub-
receive the higher QI¢ tales of lhc old tariff, When the rail a transmission line design plan by April 23, 1985,
new aral lower QF rates were published in the fall, [)NRC had obtained tentative agreenlent earlier thai
I)NRC put Broadwater and COlllrl|clnegotiations with year from MPC to allow connection to its lines,
MPC on hold.

The transmission design report included four options,
Contract negotiations reaumed in April 1987. In Of those, Tudor recommended tt line about 3 miles

general, MPC's standard contrac! form fbr QFs was long that would follow tile existing Broadwaler canal
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trod access road to connect with MPC's Trident-to-East not even go to the Board for authority to obtain a *,'_'_ttot'
Helena 100-kV line (see Figure 1), Tile choice was use permit for Broadwaler utltil 2 ntt_llllt.',;iii'lcr lt.'t:t'tv-
based on minin|izlng the construction cost and the en- ing the preliminary FERC perltlil.
vironmental impacts associated with river crosshlgs
and agricultural land, Utltler this option, DNRC was to In conjtmction wltll its work oil tile applicatit,tl for a
construct tt 100/4,16.kV substation at the dam, using a FERC license, DNRC started on a tJreltnlimtry Ertvtrotl-
10-MVA transformer and a 4,16-kV breaker. The mental Review (PER) on the granting of waler vighls
Broadwaler line would use three 100-kV breakers to for the Broadwaler Project. 'l'he I'ER described cnvirot_-

lap MPC's line, mental impacts as mitaimal. (?)tieof lhc more
troublesome issues wits waler availability. DNRC, iii

Discussion of the final design of the tnterconneclion to the spring of 1981, conducted a study of water
MPC's syslem began in May 1987, shortly belk',re the availability in the Missouri basin above Broattwatcr.
Board gave final approval for Broadwater. The major The study lbund that, most of the time, upstream water
issues MPC identified were possible changes in rehty development would be limited by the Bureau of
equipment at both the East Helena and Trident Substa- Reclamation's water rights for its ttu'bines and irriga-
tions as lt result of bisecting that line, and the need to tion projects at Canyon Ferry Dam, and nel DNRC's
telemeter certain project operating parameters from prospective rights at Broadwater. However, the study

Broadwater switchyard to MPC's System Operation also turned up the Bureau's claim that it had rights for
Control Center (SOCC) at Butte. In subsequent meet- 200,000 acre-feet upstream, a claim later raised to
ings MPC also alluded to rerouting its existing line 300,000 acre-feet. DNRC eventually concluded thai lhc
slightly to accommodate the substation; DNRC only be- legal questions raised by the Bureau's claims were not

latedly realized that this would cost the Department an easily resolved, and that an EIS would resolve no more
additional $37,000. than would a PER. Ali that taken into account, DNRC

finally decided that a PER would be sufficient,
MPC's COllcerltabout possible relayhlg changes even-
tually proved to be founded. MPC had decided that a While the PER was being prepared, the local water
new relay panel at Trident ,and a I(X)-kV transformer rights field office notified the Engineering Btu'eau of
would be necessary. Tudor originally felt that the the Water Resources Division thai its application wits
problems introduced by breaking the 57-mile line seg- deficient, lt lacked definilive information on the
meat between East Helena and Trident into a 45-mile amount of water requested and payment of a filing fee,
East Helena to Btoadwater and a 12-mile Broadwater The Engineering Bureau settled on 7,200 cfs as its
to Trident segment would not require additional protec- claim, debated going to the Board to seek exemption
rive relay requirements. In May 1988, MPC, as re- from the filing fee, but eventually paid a $20,385 ap-
quested by DNRC, produced a detailed explanation of plication fee to the Water Right,, Bureau, At the time
the relay requirements. DNRC reluctantly agreed to the DNRC still expected these costs lo be repaid by
$98,000 expense to install equipment required by MPC. whoever eventually developed Broadwater.

The substation and the line were completed and ready DNRC's water rights application wits publicized in the
for testing by the end of1988. The final arrangement newspapers in May 1981. Objections were received
was that DNRC would own the substation and MPC fi'om three parties. Byron Johnson, Toston, was wor..
would operate it at the state's expense, A leased phone ried about the effect on his placer mining at Devil's
line, permitting both voice and data communications, Bottom, slightly upstream li'ore the dam. The Bureau
connected DNRC's powerhouse with MPC's SOCC. A of Reclamation objected because the Froject would
Sangamo Quantum Meter was installed for billing put'- raise the pool elevation and threaten to flood the (?row
poses at the connection between the Broadwater line Creek Pumping Station. Later thai year, Maurice and
and MPC's line. Lucia Ferral, who leased the placer mine to Johnson,

objected lo protect their property rights and their 18'75
Water Rights water righi,

On December 30, 1977,,DNRC filed for the righi to ap-
propriate water for hydroelectric generation at Broad- The Bureau's objection was dismissed because ii diii
water and the other two projects, Little happened _,n not fall within lhc Department's jurisdictio_ tinder
those applications tmtil aftel the prelimhtary Broad- water htw. The Ferrats' objection was rejected as tru-
water project permit was granted by FERC. DNRC did timely. Only Johnson's ,,b.jection was accepted, The
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Ferrats laler were given standing based on Johnson's impacts could have seriously affected the economic
objection because they actually held the water rights on feasibility of Broadwater.
which it was based.

Fisheries. The Montana Department of Fish and Game
A hearing on the subject was initially set for June 23, (after 1980, Department of Fish Wildlife and Parks--
1982. Because of DNRC's involvement in the case, a DFWP) was the lead auvocate for the fisheries. When

lawyer from the Justice Department was appointed to first asked in 1980, the Department said, "the key to
serve as hearing officer. 'i_e hearing itself was put off protecting and enhancing (the fish and wildlit'e)
continually as DNRC and the Ferrats engaged in desul- resource will be the arnotmt and pattern of instream
tory negotiations aimed at compensating the Ferrats suf- flows." lt therefore recommended a study of instream
ficiently for them to drop their objection. Neither side flows. When il learned later that year that Broadwater
was in a hurry. The Ferrats were using the water rights would be a run-of-river dam, Fish and Game
issue to guarantee Ihey gol a fair price tbr their proper- reevahmled its original impression of possible imp_lcts
ty rights, which DNRC did not want to buy until it ac- and sl_bmitted a proposal for a $51,000 study to deter-
lually was ready to sIlarl c,_ Broadwaler. mine if a fishway and associated turbine bypass system

(i.e., fish ladder) would be necessary. The study also

By April 1985, the Waler Rights Bureau was sufficient- proposed to look ai wildlife impacts of raising the pool
ly worried about the slow pace of the Broadwate_ iiling elevation. Neither DNRC nor Tudor felt the study
Io voice its concern to the division adininistrator, Evi- . would find impacts of any consequence, but decided

dently, the Bro,_.tiwaterproject team had hoped to that offering to do the study as a condition of the
negotiate a seltlement ralher than force the issue, since license was th.e only way to obtain the license in a time-
_mysuch settlement would cost less than the legal costs ly manner; objections raised by any agency would have
of condemning the land. Hearing dales were set once slowed the licensing process. The study represented a

again, and DNRC and the Ferrats negotiated a little minimal cost to gain some certainty in planning Ihe
more seriously. Several postponements later, in Septem- project.
ber 1986, DNRC and the Ferrats signed an agreement
Io negotiate a settlement and the Fen'ats withdrew their After the FERC license was issued in 1984, DNRC had
objection. A provisional water use permit was issued in 2 years to complete the study. The study plan was a
December 1986, good until April 1991; the 1991 dead- revision of the 1980 proposal, with a budget reduced to
line was set at the request of _he Engineering Bureau. $35,000; the cost dropped in part because the study fit

in with other work DFWP was doing. The fisheries por-

Negotiations with the Ferrats dragged on until Septem- tion of the study was prepared by CH2M Hill. The
ber 1988. The Ferrats were detennined to obtain full study concluded that a fish ladder would not be a good
value for their placer mine, even though independent idea. CH2M Hill based its conclusion on a number of
appraisers had determined that is was close to worth- reasons; the most significant concern was that un-
less. Many compromise offers later, DNRC purchased wanted fish (e.g., predatory fish eaters such as northern
an easemenl for the reservoir, a flood easement, and a pike and walleye) would get into the trout streams of
right-of-way for the trans_aission line for $36,000. the upper Missouri basin. Though more broadly based,

its conclusion was similar to that previously reached by
Environmental Impacts DNRC in its license application to FERC. In the
DNRC believed that Broadwater would have only revised report on fish, wildlife, and botanical resources
minor impacts; however, others disagreed from the submitted to FERC in April 1986, DFWP specifically
slarl, Government agencies raised concerns about recommended against a fish ladder.
fisheries, wild'.ife, recreation, and archaeological/his-
torical resources. Burlington Northern Railroad was FERC staff found the fisheries portion of the revised
concerned about the possible impact on its tracks from report insufficient. They demanded more information
raising the pool elew',tion. The Bureau of Reclamation on downstream movements of fish, on possible impacts
was similarly worried about impacts on its Crow Creek on tish going through the turbines, and on fish screens
Pumping Stalion, which supplies _rrigators upstream that could be used al Broadwater. Neither [)NRC nor
l'rom Broadwater Dam. The fisheries issue caused the DFWP understood why FERC requested such a mas-

longest-running problems for DNRC; the uncertain but sive amount of supplementary information. They
potenlially high costs of mitigating the fisheries doubted that the likely impacts would warrant the effort

FERC was requesting. DFWP staff suggested spending
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money for actuaimitigatiou instead 0f tbr Ihe lime-con- to help intplemen! Ihe measures. Since DFWP has sttt:h
suming and expensive study FERC requested. The U.S. a major role irl carrying out lhc mitigation package, lhc
Fish and Wildlife Service (USFWS) preferred running sort of (reviewing agency) dissatisfaction Ihal typically
extensive studies to ensure the level of mitigation results in fines levied by FERC is highly unlikely."
matched the level of hnpacts; nonetheless, ii grudging- DNRC hoped to avoid damage both to the cnvironluelll
1_,supported mitigation without study, and to the economics of Broadwater.

DNRC, needing a fixed project cost estimate to take to Wildlife and Botanical Resources. The potential lm..
its bankers and assurances that a 2- or 3-year study pacts on wildlife and vegetation would result primarily
would not be necess_u'y, was in no position to bargain from DNRC's proposed change in operating the t'n_ol
with the fisheries agencies. DNRC was about to re- behind the dam. In the past, the pool wets lowered eacll
quest permission t'rom FERC to change Broadwa_er's winter by aboul 9 feet and brougt!l up again during lhc
design from four apron-mounted turbine-generator irrigation season. DNRC proposed to raise the level by
units to a conventional configuration with a single lur- 1.6 feet above Ihe maximum summer level and main-
bine. Negative Comments by the fisheries agencies tain a stable pool elevation yelu"round. This meant that

could have led FERC lo reqol.re DNRC to submit a about 10 acres of willows and emergen! platlts (e.g.,
license amendment, with ali its attendan! paperwork, cattails) along the shores and on some small islands
DNRC agreed to spend $394,000 to increase the num- would be destroyed. This destruction would decrease
ber of trout below Broadwater by improving spawning cover and food for waterfowl and some mammals. In

habitat. The option preferred by DNRC and DFWP particular, intmdation of the islands would eliminate
was a channel to cormect Big Spring Ditch (a spring- some nesting habitat used by Canada geese and other
fed irrigation canal downstream from the dam) and the wildfowl.
Missouri River; however, the departments promised
FERC they would study a range of possibilities. This As it had done with fisheries, FERC, in its September
improvement in the downstream fishery was intended 10, 1986, letter asked for a significant _unount of sup-
to mitigate any losses caused by the hydroelectric plemen,al information about impacts on vegetation.
project. The following May, DFWP, as it had done for

fisheries, proposed skipping the requested studies and
On July 6, 1987, DNRC sent FERC its proposed tur- going directly to mitigation, based on irfformation pre-
bine desigr, changes, along with letters from the viously collected by DFWP on the Canyon Feny
various reviewing agencies, which did not object to the _ Wildlife Management Area. The mitigation eventually
proposed changes. FERC: ruled August 18 that the chan- agreed upon included construction of a 10-acre emer-
ges did not require an amendment to the license, gent vegetation pond and 3 acres of waterfowl nesting

islands at Canyon Ferry. DNRC and DFWP agreed on
On August 14, DNRC submitted _.revised fish, a maximum allowable expenditure o1"$52,510 l'or these
wildlife, and botanical resources report, which con- features.
rained the plans that had foreslalled fishery agency ob-
jections. FERC again rejected the fisheries portion of Recreation. Recreational developme_Jt at Broadwater
the report. DNRC requested several extensions as it was minimal prior to construction ot' the hydroeleclric
and DFWP tried to develop a reasonable solution. Fur- project. There were two pil toilets, one trash can, and
!her study by DNRC and DFWP indicated that the Big one picnic table, ali poorly maintained. A sloping un-
Spring plan wax both high cost and high risk. By the surfaced area just upslrean| t'rom Ihe dam served as a
summer of 1989, the departments were considering boat access, and open space downstream was used for
some combination of constructing a smaller spawn- parking.
ing/rearing channel, possibly in the Canyon Ferry

Wildlife Management Area, and restoring habitat on The development of the recreational plan got !angled
some tributaries between Canyon Ferry Dam and up in DNKC's negotiations with BLM to obtain rights
Broadwater Dam. Their strategy was to diversify the to flood BLM land in the project's backwaler. BLM
mitigation to lower the risk of failure. In a progress added a slipulation to DNRC's exisling righl-_f-way

report to the Board of Natural Resources and Conserva- agreement that forced DNRC to include lhose recrca-
lion, DNRC observed that ii was "relying heavily on tion facilities ii previously had discussed with BLM
DFWP not only to assess those aspects of biological and DFWP.
feasibility and risk for mitigation alternatives, but also
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DNRC filed a recreational resources report on April 23, sites were added to the list, but only the two sites pre-
1986, revising the recreation section of its license ap- viously identified as significant were found to warranl
plication. The revised report called for maintaining a mitigation plans. The coke oven site was riot directly al-
walkway across the dam to the east bank, razing the ex- letted by the higher reservoir levels; however, SHPO
isting boat ramp and adjacent waste dump, and con- feared that possible increases in recreational use of the
structing a new concrete boat ramp, a reslroom, a reservoir, caused by improvements mandated in
graveled entry road and parking area with BLM- DNRC's license, could lead to increased vandalism.
designed traffic barriers, a bulletin board, and an inter- SHPO wanted DNRC to take responsibility or liability
pretive sign. DNRC would have preferred less for the site in the event of vandalism; DNRC agreed to
extensive and expensive recreational improvements, moxtitor the site for 5 years and to take action if any in-
However, since DNRC was purchasing land trod flood creases in vandalism were noted. The campsile, be-
rights from BLM, its freedom to negotiate was limited, cause it already was collapsing, was to be excavated

and mapped by a team of archaeologists. This was car-
DI IRC tried to gain something from the recreation ried out in 1988. As a requirement of the license,

development by asking BLM to take that development DNRC also pledged to monitor the other minor sites
as compensation for the BLM land and rights-of-way twice a year.
that DNRC acquired. The local BLM office was will-
ing to consider the issue; however, FERC staff an- The study of the cultural resources and the develop-
nounced that they probably would veto it, since the ment of mitigation plans went relatively smoothly.
recreation improvements already were required by the These activities were cheap enough to be continued
license, even in 1985 and 1986 when the future of the project

looked uncertain.

A related improvement, a boat restraining barrier, was
required as a safety item. This was one of the items Railroad Tracks. Montana Rail Link owns th_ rail
DNRC had stalled on, back in 1985 through early line that rtms along Ihe east shore of the reservoir. II
1987, as it reassessed its commitment to the project, purchased the line from Burlington Northern (BN) in
When DNRC finally did propose a design in the spring 1987. DNRC started planning Broadwatcr when BN
of 1987, FERC was not satisfied. FERC first suggested still owned the track. BN was particularly worried that
a cable and float uesign. DNRC accepted. Then FERC the higher winter pool elevations caused by the
required an "on-the-water" design. DNRC responded hydroelectric project would undermine the roadbed or
by proposing a log boom, but identified problems with make it vulnerable to ice damage. The section of track
it, So FERC again suggested DNRC consider a cable through the canyon above Broadwater wits one ot' the
and float design. A cable and float bamer was installed worst in the system, with accidents a regular occur-
during the summer of 1988. fence, and BN did not want any more problems. DNRC

was concerned because mitigating the impacts on lhc

Cultural Resources. DNRC, as part of its license ap- railroad could be expensive; at one point, [)NRC es-
plication to FERC, was obliged to id,,:ntifyany cultural timated the cost of that mitigation in the worst case
resource sites that might be affected by the project, could be $5 million.
DNRC documented four siles. Two of these appeared
to meet the criteria for inclusion in the National DNRC and BN started talking about impacts of the
Register of Historic Places. The first site was a post- project on the railroad track iri the fall of 1984, after
1900 coke oven structure with an associated coal mine, FERC issued a license to [)NRC, Possible solulions to
slag piles, ,and other facilities, lt was located about a potential problems ranged from adding more riprap,
mile downstream from Lombard, or ab()ul 3.5 miles through raising lhc elevation of tile entire lellgth of

above the diun. The second site was a partially buried track along the reservoir, to building ;_tunnel to avoid
prehistoric campsite about 2.5 miles upstream from the the reservoir.
dam. Part of the campsite was exposed in a river bank
that was collapsing into the existing reservoir. With such expensive solutions being suggested, [)NRC

wanted t(_determine exactly what effects icing cc_ntti-
The license required further study of these sites and tions caused by the project would have _)nlhc railroad.
development of mitigation plans. DNRC had to work During lhc winter of 1985-1986, DNRC personnel, irl
with the State Historic Preservation Office (SHPO). cooperation with BN, conducted a survey of existing
The studies were carried out during 1985. Two other icing condilions. The following summer, DNRC
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contacted the U.S. Army Corps of Engineers Cold which the Crow Creek Pumping Station wits located.
Regions Research and Engineering Laboratory Negotiations continued over the IlCXl2 years. The
(CREEL), Hanover, New Hanlpshire, about conducting major concerns were ice ttamage and tlc_)ding caused
a study of icing and the Broadwater project. DNRC by the higher reservoir levels during the winter.
authorized CREEL to begin the study in the fall of
1986, concurrent with the reappraisal of the economics As lt fall-back position, the Department of the Interior,
of Broadwater. en behalf of the Bureau, petitioned FERC lo amend lhe

, license to provide specific protection lhr file pumping
The study found that the ice conditions and their lm- station. FERC treated Interior's proposal as a com-

pacts on the raih'oad would not be aggravated by plaint, the resolution oi"which might have required a
DNRC's proposed project. BN agreed with these t'on- t'ull-blown hearing before FERC with DNRC its tile
clusions, and proposed thai DNRC protect the tracks defendanl. 'l"he parties iuvolved eventually agreed to
by building a new culvert, installing a 200-feet earthen negotiate a good faith cost-sharing arraugemenl among
dike, and agreeing to maintain riprap along the reset'- [)NRC, the Bureau, and the Irrigation District.
voir below the track. Negotiations continued into 1988,
with the major change being the elimination of the The Bureau's Billings otTice continued to insist thai an

riprap provision. The agreement was dated February ice jam during spring Ihaw could result in serious 1"1ootl-
24, 1988; Montana Rail Link, which had purchased the ing o1' the pumping station. DNRC oftered to address
track from BN the previous fall, also was a signatory lo the effecls of ice on the Crow Creek Pumping Station
the agreement. The total estimated cost of mitigation in its ice study. Thai study concluded thai serious ice
was $34,216, using the railroad's design and labor, damage wits unlikely. Even so, the study done by

CREEL for DNRC did recommend raising the pump

Crow (;reek Pumping Station. The Bureau of units and surrounding service yard to provide some
Reclamation built and operates the Crow Creek Pump- freebom'd lind prevent nuisance ice from affecting the
ing Station to irrigate land drawing water from above pumphouse.
'he Broadwater Dam. The pumping station is located
about one mile upstream from the dam. Raising the The negotiations proceeded slowly while the project
pool elevation for the hydroelectric project threatened wits on hold. When they started up again in 1988, tile
to flood the pumping station. From the very. start, the Bureau still was asking DNRC to pick up two-thirds of
Bureau's goal wits to protect the station, or IIIleast get the costs. DNRC still thought tile Btu'eau's argtlrnent
someone else to pay for flood proofing, had little merit. However, the Bureau was in a position

to deny or attempt to deny DNRC's request to mitigate
Tiae Bureau was concerned about flooding possibilities the impacts of Broadwater by placing nesting islands
even before DNRC lormally took up the Broadwater and an emergent vegetation pond at Canyon Ferry. The
Proiecl. hl May 1978, after Vigilante had filed its Bureau also, if it wished, could charge operation and
preliminary permit, the Bureau wrote to DNRC asking maintenance costs caused by conditions at tile reservoir
it not to grant any permits if Vigilante's development over which DNRC has no control, and thereby add ad-
would submerge the Bureau's pumps. After DNRC got ditional uncertainty to DNRC's total costs. Not-
its prelimil,,ary pemlit, the Bureau tried to block the withstanding the flood easement DNRC already held,

project by objecting to DNRC's water rights applica.. DNRC's project manager _'ecommended trying to settle
tion; the objec!io_l was denied, a 50-50 cost share arrangement with the Bureau, but to

settle in any event.
The Bureau's next move was to get DNRC to pay to
mitigate possiF,[,::effects of submerging the pumps. The The Bureau's t'inal objection wits thai ii had neither
Bureau ':_ainlained that lhe Broadwaler project would legal authority nor money to spend on raising the pump-

worselJ tile existing intermittent flooding of the pump- ing station out of _hmger of tlooding. Whether that was
ing staliolJ. Ill a November 16, 1982 meeting among true or not, DNR( I needed tile Bureau lo provide some
DNRC, the Bureau, and the Broadwater h'rigation Dis- matching funds. I NRC ultimately went to Montana's
trier, the Bureau suggested thal raising the fie,or of lhc congressional delegation, and $150,()()0 wits added to
pumphouse (estimated cost: $100,000) was the most the Bureau's budget for the pumping station, with lhc
probable solution. DNRC countered by sending lhe understanding thal DNRC would match up to thal
Bureau a copy of its 1941 agreement with the Bureau amount its necessary. The pumping station wits raised
that gave DNRC the prior right to tlood the land upon in the fall of 1988.
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Conclusions documents now on file with DNRC. The estimated
budgets have not been adjusted for inflation,

This paper does not completely document the Broad-

water Projecl. The participants suffered throughmany 4-77 Two 5.5-MW turbines might be t'eas_bie. (BPA to
more events than one needs to k.now for energy plan- Vigilante Electric Cooperative, 4-12-77)
ning purposes. Managing the construction itself wits

messy and complicated, like any other fast-track 5-77 Six tube-type hydraulic turbines and generators of
project, even if the amount of litigation spawned lo 2,400 kW capacity each, for a total of 14.4
date is less than typical. Monthly reports to FERC and MW, are suggested. These would be in-

regular inspections at each stage of construction were staUed on the left abutment (looking
unavoidable facts of life tbr the project team. Obtaining dowr_stre.":n) of the dam ..,ira a separate
easementsdealing with current owners, surveyors, ap- canal wit:, a capacity of 7,000 cfs. A 31-foot
praisers, and county courthouseswas time consuming, head is assumed. Average production is es-
but not unique lo Broadwater. Pending is the decision timated al 88 million kWh. installed cost is
on contracting on! project operation and maintenance;

estimated at $8 million, plus transmission
DNR C personnel will handle the operation ,andmain- costs, (Tudor to DNRC, 5-5-77)
tenance at least through the end of 1991. These issues
and more took up the time of those working on Broad-

7-77 An innovative design involving mounlhlg the sixwater.
turbines on the downstream apron bellow the

Several lessons can be drawn from the long history of spillway is proposed, (Tudor to DOE, 7-l I-
Broadwater. First, fast-track projects, multiple prime 77)

contractors, and inexperienced projecl management 12-77 The hmovative design could save 20 percent of
should be avoided. Second, public agencies will the total capital cost compared to a more
respond to their constituencies and to public oversighl, conventional design. (Tudor to DNRC, 12-6-
even when it is not in the best interest of the project. 77)
Third, oulside parties will use governmenl regulalior.s,
both environmental and financial, to extract conces-

1-78 Head now assumed Io be 28 feet, using the innova-
sions from the developer. Finally, cosl and schedule es-
timates are just that; any convergence with later facts is rive design wilh 14.4 MW capacity Annual

outpu_ estimated at 78 million kWh. Es-
in part fortuitous. (Soc Appendix for a summary of the timated cost is $14,963,00(} (Fall 1977 dol-
evolution of Broadwater's design and budget estimate.)

lars). (Report on Potential Hydroelectric

These lessons are nothing new. And thai may be lhc Power For State Owtted Dams, by Tudor for
most important lesson to draw from Broadwaler. DNRC, 1-78)

Things happen. Circumstances and events tire unpre- ) ,,
diclable. They surprise even people who know lhey 6-78 [ NRC s preliminary permil application to FERC

uses the same design and cosls as in the l-will be unpredictable. The uncerlainty only recently in-
78 report, but average annual output is cs-

corlx)raled into ulilily planning models does have a real limaied at 9(1million kWh,
world correlate. The Broadwater Project is ample proof

of that, 4-79 Design itow is four 2,44-MW turbines ott spillway
face and apron. Head is assun_ed lo t',e 22

Evolution of Broadwater Project Average productio,i estintatcd at 56.44
milli_m kWh, Con:;truction ct)sl is

Design and Budget $11,_47,(1()()(March 1979 dollars), (Vertical
Ttirl_ine-Sl,ill_,'ay Cotnl_ine, Broad_l'ater

Both the proposed design and the estimated budgel for Dam, prepared by Tudor for [)NRC.' to sub-
Broadwater went through itnumber of changes. The fol- nlil lo II,S. l)epartnlellt t_l'Energy)
lowing list is drawn from a wlriety of' reports, lellers,

and memos prepared on the project; the dates represent 5-82 I)NRC's application for a FERC license is based
the first time the design or budgel appeared in on lhe 4-79 report. Conslruciioll cosl, with

cotltingencics, is estimated at $14 ntillion
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(February 1982 dollars); total capital cost 3-86 Total capital costs estimated at $28,358,000
(i.e,, ali construction and preparation costs (February 1987 dollars), (Rick Bondy to
plus interest during construction)is es- Don Porter, First Boston, 3-26-86)
thnated at $22,900,000 (February 1984 dol-

lars), assuming 12 percent interest costs. 5-87 Project would be a single 10-MW conventional
design. Average ,'mnual production es-

8-84 Design is same as in FERC license. Construction timated at 62.02 million kWh. Total con-
ces! plus contingencies estimated at structioncost is $20,665,000 (December
$14,953,000 (,January 1984 dollars). Total 1987 dollars). Total capital costs estimated
capital cost ranges between $21,577,000 (6 at $26,000,000, Unlike previous estimates
percent interest) to $23,044,000 (12 percent of capital cost, this esthnate includes fhmnc-
interest) in February 1986 dollars, ing costs on the bond sales, reserve funds,
(Feasibili_. Update Report on Hydroelectric and interest earnings on lhc bond proceeds.
Projects, prepared by Tudor for DNRC) (Definitive Project Report: Broadwater

Power Project, prepared by Tudor for
9-85 Tudor recommends switching to a conventional DNRC)

turbine design, mounted to the side of the
dam. (Meeting with DNRC stall"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
,andGlen McDonald to Rick Bondy, 11-15-
85)



4

PURPA Resource Development in lhc Pacific NW 10-1

Chapter 10

41.5-MW Colstrip Energy Waste-Coal-Fired
Generation Facility
Colstrip, Montana
Introduction tc,increase cycle efficiency. Turbine exhaust will be

condensed in an air-cooled condenser, Tile project will
use waste limestone to control sulfur oxide emissions,

Colstrip Energy Limited Partnership is nearing comple- Flue gases exiting the boiler will pass through a bag
tion of a 35-MW (net), waste-coal-fired generation house to remove particulates, Cooled bed ash and fly
facility near Colstrip, Montana. The original develoFers ash will be collected and disposed of on-slte.
did business tmtil 1988 under other names, primarily as
AEM Corp, In this paper, both the current developers

and tile facility are referred to as Colstrip Energy, History

Planning for the project began hl 1984, The plant The project was conceived originally as a coal liquefac-
originally was planned to be a combination coal U-

tion-cogeneration facility, The intent was to produce
quefaction and cogeneration facility. The developers 150,000 to 200,000 barrels of coal-derived liquid distil-
signed a contract with Montana Power Company late lind about 150,000 Ions of char (a combu,sllble
(MPC) to sell the output of the Colstrip Energy Project residue remaining after the destructive distillation of
as a qualifying facility (QF) under PURPA. Although coal) per yetu'; the char would have been burned to
objections were raised on environmental grounds, the produce electricity, Planning for the project began in
most significant problem lhe developers faced was 1984, A long-term contract was signed wtfll Montana
financing, Power Company late that year and publicly announced

in January i _35. The contracl stipulated the relatively

Project Description 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
The Colstrip Energy Project will be a 35-MW net (41,5- equivalent to 72 mills/kWh; the first-year rate original-
MW gross) electric generation facility, lt is expected to ly was estimated at the equivalent of 64 mills/kWh,
have an 85 percent capacity factor, and, therefore, to
produce 29,75 aMW, The project will be fueled

The original developer was AEM Corp, (previously
primarily with approximately 223,000 tons per year of known as Alaska Energy Management), an affiliate of
high-sulfur waste coal from the top of the seam at

SGI (previously known as Synfuel Genesis Intemation-
Western Energy Company's nearby Rosebud Mine,

al) of La Jolla, California, SG! developed the liquids
The net efficiency of the facility will be just under 25

from, ,,al (LFC) pyrolysis technology AEM planned to
percent, lower than that of a large-scale conventional use, ,At the lime, AEM and SGI were considering plans
plant, to build plants in six states in addition to Montana,

The plant is located at a 64-acre site approximately 7 In January 1985, AEM _mnounced plans to start con-
miles north of Colstrip, in southeastern Montana, "rite struction during the summer of 1985, with completion
project will include a fuel handling system to move the scheduled for September 1986, During 1985, AEM
coal from the truck unloading hopper to it circulating sought a state air quality permit, which it received, alld

fluidized bed boiler, The boiler will produce super- financing, which ii did not, lt continued to :,earth for
heated steam at 955F and 1,300 psig, Steam will be sup- financing lhrotJgh 1986, In November, 198¢_,AEM re-

plied to a condensing turbine (from which process quested transferral of its permit to Montana One
steam can be extracted) and will drive a synchronous Partners, a limited partnership for which SGI was the
generator, Regenerative feedwater heating will be used general pm'tner.
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In its application lo tile Board of Investments tll Sep-
Project Financing Icmber 1988, C(_)lslripEnergy rcqucslcd $4(),85(1,()()0tll

tax.exempl bonds, This figure changed several Iflues,
Colstrtp Energy is financed primarily by tax-exelnpt Eveuttmlly, $60,800,000 in bonds wits lssttc,.l by the
Rest)urcc Rcctwery Revenue Bonds lss_,c.l by lhc Mon- Board of Inveslmenls on October 13, 1989; the

lana Board of lnveslumnts, According to the Official prot:eeds in Ittrn were loaned to Colstrip Energy, The
Statement tbr the b, ,nd issue (October 13, 1989), the tax-exemp! bonds have a t'loaling inleresl rate, tnilially
project budget ts $97,110,000, on a weekly basis; the parmershlp has the option of con-

• yet'ling lhem lo _ fixed tale, For purposes of lhc official
Flnanchlg plans wenl lhrough a number of cha.nges, In slalemenl for the bond issue, Fuji Bank (San Francisct_)
1986, an AEM spokesman said the phml was being is listed as issuiug tile initial letter of credit backing the
I'tmluced on a lease-back basis, with lhc developmenl bonds; ltlis letter expires in 1997, Colslrtp El tergy
costs coming from a limited partnership, Other pos- believed that the tax-exempt bonds would carry an in-
siblltlles, Including foreign t'inancing, were explored, retest rate two to three percentage pi,fills lower Ihan
One of the problems was that AEM hoped to replace would otherwise be the case,
tl_esecurity payments required by MPC with a col
porate guarantee of the project, but AEM was unable Io

Obtaining tax-exempt financing led Colslrip Energy to
close such an arrangement with troy construction eor- restructure its previous financing arrangements, A total
potation, A new arrangement wits annotmced in August of $60,8 lnillion will come from tax-exempl bonds, Of

1988, when Bechtel told reporlers fllal Beclltel and tile remaining $36,310,000 needed It, finance file
PG&E would contribute $26 million in equity, Bank of project, Harrier and Spruce each will conlribulc
New England would provid e $34 million in financing, $11,375,000 in equity when the project is complete,
and the Trust Company of the West, on behalf of the The Bank of New England will issue fixed-rale term
Boilermakers Cogeneration Fund, would provide $20 notes tbr tile remaining $13,560,000, The Boilermakers
million, Trusl Fund no longer is involved in lhe prt,jecl,

Two months later, shortly after site preparation had Issuing the bonds created controversy, Northern Plains
begun, Colslrlp Energy applied to the Montana Board Resource Council (NPRC), which had opposed theot"Investments under the Stand-Alone Economic

phmt on enviromnental grounds, argued that it was ln-
Developrnen! Bond Program. The state, fllrough this appropriate for lhc slale Io subsidize Colslri I) Eimrgy,
program, assist,_Jcompanies in gaining access to the lax- NPRC pointed out that the facility was nearly complete
exempt bond mm'ket, The applicant in entirely respon- and thus didn't need stale support, NPRC t'ttrther at',.
sible for obtaining and securing bond financing, gued ttmt the power was Ioo expensive and wits un-
Neither the slate nor the Board backs the bonds under needed, since MPC was still in surl_lus. Although some
any circumslance whatsoever. The state charges a mini- Board members expressed similar concerns lhc volt
real issuance fee, $7,500 for the t'irsl $1 million and

$1,000 for each additional $1 million, The only other was 7 to 0 til favor of gr_mting the bonds,

requirement is that tile projecl meet certain public inter-

est criteria involving economic development, A public Project Budget
t_earing is required to determine compliance, Each state
has a limit on the amount of tax-exempt financing it Tile most rcccnl public estimate (,f lhc budget iolals
can issue, but Montana has never approached its $150 $97,1 10,000, The estimated butl/.,el for the I)roject has
million annual limil, increased significantly over time, AEM's l'irsl state-

11113iiito tile press sol the budgel t'(,r b_,lh lhc gclleraltng
As it wasle disposal facility, Colslrip Energy qualified and coal-liquefaction facilities al $40 nlilli()ll, Besides
for tax-exempt financing under the "exempt facility" selling clcctricily, AEM planned to sell LFC distillates
clause, IRS rules require such it facility to use al least

at $27,50 pcr barrel, Rccslimalioli ()f lhc pr_)jccl c_)sls
65 lwrcetlt waste tbr luel, (The IRS requirement is less and lhc drop in lhc price of otl c(mtribttled l_)tire tlit'-
slricl than tirol for PURPA, PURPA requires a facility t'icully AEM had ii_obtaining financing, (_')(lstrq)'
l() tlst:al least 75 percenl waste coal lo be a QF.) q'he Energy's application I()the Board (,1'lilvcstmcllts in
federal Tax Refoim Act of 1986 did not eliminalc the

lax-extrap! status of wit,slcdisposal facilities, Sel)lend)er 1988 c(,nlaiI|cd lhc I'(_lh)willgt)utlgel:
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BUDGET (September i988) payment to protect Itself D lm event AEM tttt{Iproduc-
Ing before the entl of the c,,ntract, In the t'lrsl year, this

Turn.key fixed price construction securtly paymenl equaled aboul 28 percenl of lhc
contraci $57,371),000 money AEM expected to receive,

Insurance 593,000

Limestone stockpile 500,000 The contract was amended March 28, 1988, At thai
Constn.xc/lon management 750,000 time, MPC was tzying to buy out 19 QF conlracls II

Startup coats 2,015,000 was carrying on lls books, MF'C apparently planned to
Interest rate protection 500,000 offer $1 mtUion Io buy out AEM, AEM refused, la.

Other equlpmenl, costs, and fees 7,1,46,00(.I stead, the two parties renegottated the contract, AEM
Capilalized closing costs 2,090,00(J committed to a much more definite construction
Interest during construction 8,828,000 schedule and agreed that failure to meet that schedule
DeN servtce reserve fund 3,708,000 would be grounds to terminate lhe conlracl, The opera.
Constrt, ctlon contingency _ tioo date was set at December 31, 1990,
Total $85,500,000

AEM also renegottated Its security arrangement,

Colstrlp Energy presented a higher and more ab- Rather than making security payments, AEM asked to
brevialed budget the following year, when tt issued the take lower rales tn the first 15 years; these rales sllll
Official Statement for its bond issue, would be fixed in the contract, After that, the escalation

rates would reflecl previous hfflatton and would be cal-

BUDGET (October 1989) culated _umually, As a consequence, Colstrtp Energy
will receive less money the firsl year than would have

Turn-key fixed price construction been the case under the previous security arrangemenl,
conlracl as of 7/1/88 $54,320,000 However, Colstrip Energy's cash flow will look much

tother equipment, costs, ,andfees 22,746,0()0 better in the middle years under thin arrangement, This
Reserve fund 6,080,000 arrangemem had t'ttumchd adwtntages for the partners,
Costs of issuance 2,677,000 especially in terms of improvtzig their ability to obtain
Interest during construction 8,787,00() ftnanchlg, The revised rate schedule does offer some
Contingencies 2__ benefits to Monlana ratepayers by bringing the cost of

Total $97,110,000 the resource more in line with the projected avoided
cost of power,

Power Contract and Contract The contract language on rates Colstrip Energy will

Negotiations receive is included as Attachment 1, Colslrtp Energy es-
timates the first-year rate Io be equivalent lo 46

The power contract negotiations with MPC went mills/kWh,
smoothly, The contract is dated October 15, 1984, Ac-

cording to the contract, the project was expected to go Interconnection and Transmission
on-line in March 1986, The contract was a standard

form for QFs, as prepared by MPC, AEM guaranteed
to provide ovfly30 MW of capacity, even though the The negotiations over Colstrip Energy's interconnect
nel capacity of the plant was 35 MW, In this way, with MPC were described as straightforward, Colstrlp
AEM hoped to avoid any penalties for failing to pro- Energy will lie into an MPC 115-kV line I]1111rtlllS righi

next to lt, The line serves the Nichols Pump on lhc Yel-

vide contracled capaclly, lowstone, which provides water lo Colslrtp Ullils 1-4,

AEM chose, partially leveltzed rates for both capacity Four spans of the line had to be rerouted slightly to ac--!}commodate Ct:lslrip Energy s connection, MPC
and energy, The btllk of both rates was wetat contracl orlghudly proposed a three-breaker scheme, one on
signing, with much smaller portions to be set annually either side of tlm lap from Colstrlp Energy and one on
based on the PSC-approved methodology, The partially
levellzed rates meant thal in the early years AEM the lap itself, AEM argued for the less expensive single
would receive more than the projected aw]ided cost of breaker on the tap, which was the option installed; tl' atf
power; therefore, MPC required a substantial security dttlonal breakers turn out to be necessary, they will be
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paid 1'oi'by Colslrlp Llutls 1-4, C,¢flstrtpEnergy butlt April 18, Bottl prol')Oncnts lllld Ol'q_onentsSl')okeiii tile
about 200 feet of ltne to lap MPC's line, meeting, Proponents 8tress0d the economic develop-

me/lt benefits, Opponents cited air polltallon, ash dis-
Because of the tmp_Jrtance ot' lile 115-kV line to tilt posal, and problems with trucking the coal to the plant
operation of the Colstrlp Units 1-4, MPC Insisted on as major concerns, The most detailed set of envh'on-
certain precatitlonary measures, Colslrtp Energy had to mental objections was filed by MPC!, Based on tile hear-
pay tbr the Acceleration Trend Relay (ATR) com- ing trod the Department's own review, DHES ruled the
pulerlzed system for monitoring Une and phmt loading; application Incomplete on April 24, 1985,
the ATR is capable of tripping the plant in the event of
faults, (The Colstrtp Units 1,.4also use ATR equ',p- AEM's consultant submitted _addiitonal information on
meat,) Colstrtp Energy also paid to beef up the relays June 25, On July 19, DI--lIES completed tls preliminary
at the Ntchols Pump, review and decided that no EIS was required, The ah'

quality permit was granted September 11, 1985,
Total costs of tytng to the MF'C system were:

Rerouie ell 15-kV line $57,{X)0 The NPRC and lhc Rosebud Prolective A _octalton, tls

Relay work at Nichols Pump 11,000 local affiliate, promised to appeal the Department's
ATR 40,000 declston lo tile state Board of Health (the Board), The

Comlection to MPC's operations center 7,000 envirtmmental groups watlted a full EIS c,ompleted,
Metering equipment tbr billing & tie-point They were worried about the experimental mllure of

telemetry t20.d/.O.Q tile liquefaction process, the odors and pollutants thai
$205,000 any liquefaction plant could be expected to produce,

and the Indeterminate plans to btu'y the ash from tile
phml,

Permits, Environmental Impacts,
and Public Approval Others, hlcludlng local businesses and workers, sup-

ported the project, A union group sponsored a "prob-

The most significant regulations affecting Colstrtp lcre solving meeltng" in Colslrip in October 1985, to
Energy were federal regulations _mdactions, Wtthottt deal with people's concerns, The union group thought
PURPA, Colstrtp Energy would not have been 'viable, the project could be built tn an envlnmmenlally sound
FERC granted Colstrtp Energy approwds and waivers and economically beneficial maimer; they were more
from applicable Federal Power Act regulations, thiut ready lo supporl the project, The proje':t wits su[).
Colstrtp Energy also obtained a "No-Action Letter" ported and denounced at the meeting, The technical
/h'om the staff of the Securities and Exchange Commis. adequacy of AEM's descriptions of bolh the ltqtlefac-

sion expressing the opinion that neither Harrier nor ties and combuslion process were questioned, as was
Spruce should be deemed an electric utility holding AEM's analysts of the facility's hnpacls, The meetingah'ed the c.tmcerns but did not ret_olve them,
cornpany trader the Public Utility Holding Company
Act of 1935, l.,,etters front these two agencies were re- NPRC and (tie Rosebud Prote(:tive Assochtllon flied an
quired to complete tile initial t'lmmclng in July 1988,

_lppeal its threatened, On Now.'mber 15, 1985, lhe
Board ruled that an EIS would not be necessary,

The most sigt)ificant environmental permit required for
Colstrip Energy, in terms of major public hearings and
public objections° was the air quality permit, The The developers made little elTorl to obtain slate permits
partnership, however, was more concerned about the during lhc next two years, being c(lught tip In financing

Issues, On October 7, 1987, they applied lo amend their"_ ,L

Montana Groundwater Pollullou Control System per- air quality pemlit to lake accotult of tlesigrl chatiges hlmit, since a dehty in obtaining it wouhl have jeopard-
ized its ability to meet the requirements of the the combttstor and lhe l)ostponing of the liquefacthm
financing, unit, The revised permit was granted l)ecember 22,1987,

Colstrip Energy (then AEM) initially applted to lhc
Montana Department of Health and Environmental "l'td_le1(). i lists tile austral limits for the stg1111'tc_mlpi)l-
Sciences (DHES) for an air quality permit on March lulants, aral the change between the ortghml permit aral

the revised permit, The limits are based on "best avail.
25, 1985, A public meeting was held in Colstrlp on able control technology" (BAC, I'), Accordingly, a
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change tn tile design and tile process altered tile allow- the need for tile kind and amount of further ambient air
able entlsston ltmlts, Should the llquefac, llon phtnl monitoring, No slate agency currently monllors for
come on-ltne, the 802 requirement will revert to the PURPA compliance,
level set In 1985,

Table I0.I In September 1987, whea SOl (general partner hl the
successor partnership to AEM) again began acttvelyAir Polltltant Limits Set by DHES Permit
seeking permits, tile state set up an tnleragency group

1985 1987 to facilitate issuing permits, Montana Department of
SO2 184 1840 @ 3,0% sulfur Natural Resources and C,cmservailon (DNRC) served

in waste coal as the coordhlalor, DNRC had responsibility for ls_u-
NOx 1,435 1,435 ing ihe water righi pertnli tbr Ihe facility, AEM
Particulate matter 26,6 26,6 originally had planned to use water from the Yel.
CO 61 232 lowstone Rtver, 30 miles to the north, tn Its wet cooling

tower, In January 1988, SGI announcetl tts dectslon
Note: Ali quantities are in tons/year, that a dry cooling process would be adequate, There-

tk)re, ali thai the facility required was two on-stie wells
These permitted releases, especially for SO2, provoked with a combined capacity ot'64 gallons per minute,
comment because they are less strtct thtm tile require- This change considerably reduced the significance ._f
ments for the tightly regulated Colslrtp Units 3 and 4, the water right issue; Ii also eliminated the Department
Colstrlp Energy has less than 5 percent of the (apa(try of Highways' Involvement with a right-of-way for the
of one of the 770-MW Colstrtp units, but on a proper- water pipeline,
ttonate basts tt will release more pollutlmts, For In-

stance, while Colstr!p Units 3 and 4 tireeach allowed to The only significant permit remai.tng was thai re-
emtt 0,18 pounds of sulfur dtoxtde per mtllton Btu qutred under the Montana Grotmdwater Pollution Con-
fired in a 24.he,lr period, Colstrlp Energy is allowed trol System, These permtts generally aren't obtained
0,87 pounds, Colstrip Energy can release 420 pounds until the project Is under construction; however, Bank
of sulfur dioxkle pet' hour compared with each Colstrtp of New Enghmd, width was financing the project,
unit's 761 pounds, wanted assurances that the permit would be obtained so

as to minimize Its risk, The bank, In May 1988, asked
NPRC lost tts effort to prevent AEM from receiving a teta meeting with the Governor "to get a feel for lhc at-
permit without extensive review; however, it has con- titude of the state of Montana concenling the project,"
tlnued to pursue the air quality Issue, NPRC plans to go Also, Colstrlp Energy, through tts counsel, asked for
to FERC, contrasting the mix of coal needed to meet luld received ii letter from DHES Indicating that no
the facility's DHES-mandated atr quality obligations problems were anticipated in processhlg tile permlt
with the mix needed to meet tts PURPA requirements, application,
A facility must bum at least 75 percent waste coal to be

a QF, But to meet the air quality requirements, tile Colstrtp Energy finally filed its application for a
waste coal used at Colstrlp Energy must have an grotmdwater pollution control permit on October 18,
average sull'tlr content of ilo more than 3,7 percent, 1988, li requested permission to dispose of about
Depending on the attthortty cited, waste coal from 85,000 dry ions of bottom ash and fly ash tn a landfill
Rosebud Mine does or does not lmve tin average sulfur on the property, lt had obtained the additional land thai
content above that, Coal from tile Rosebud Mine DHES pointed out would be necessary for disposi.g of
burned al Colstrip Units 1-4 has a sulfur content of 0,8 the ash, Colstrlp Energy encouraged DHES 1owork
pelcent, Tile waste coal, If lt is particuhtrly high In sul- fast, fearing an extended process could jeopardize Its
fur, can be blended with this run-of-mine coal to financing,
achieve the 3,0 percent average sulfur content called
for in the permit, A public hearing wits held on January 5, 1989, This

was unttsual in that such permits usually don't require
[)lIES monitoring will detect any impacts on tilt' hearhlgs; however, DHES received littmemus requests
quality caused by excessive use of high sulfur coal, for ii hearing because of local concern about
The air quality permit calls for stack emission monitor- groundwatel' quality, The permit wits issued 11 days

lng for the Itfe of the phmt, Ambient all' quality will be later, January 16, 1989, The permit is good until
monllol'ed for 2 years, iii which point DHES will assess December 31, 1994, ai which point li could be
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renewed, subject to evahmtion of Colstrlp Energy's per., Colstrip Energy but had little success', such public con-
formmlce, No degradation of state waters outside the (roversy as there was did not appear to affect the
property t.xmndaries is perntltted, Tile permit requires project, Financing was tile only real roadblock to
six monitoring wells, with quarterly reporting on key in. Cols(rip Energy, Once that was obtained, the project
dicator parameters, including boron and total dissolved moved rapidly towards completion, 'I'tlecase of'
solids', annual reports on a much longer list of pol.. Colstrtp Energy demonstrates that non.utility
lutants also tire required, producers, once they settle on a practical design and cb.

rain credible backing, cml readily build facilities to

A number oi' other minor state permits were required, supp',y tt utility system,
such as a building permit from the Montana Depart.
merit of Commerce and a driveway approach permit
from the Montana Department of Highways, Obtaining
these presented little problem,

Conclusion

If'anything, Colstrtp Energy was a project made, not
hurt, by regulation, Its QF status made the project
feasible tn the til'st piace, State regulatory authorities,
especially DI-IES, which granted the major permits,
were expeditious, Tile stte and the eventual design
were selected to reduce many of file potential environ-
mental trnpacts, Environmental groups opposed

i

/
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Attachment 1 - Contracted Rates for Colstrip
Energy
First Amendment. Attachment I 2, n = Contract Year for which new rate is being calcu-

lated,

Definitions 3, ESC ERa = "Escalating Energy Rate" approved an-
nually by the MPSC pursuant to Docket 83,1,2, Or.

1 Contract Year 1: ders 5017 and 5017a, For example, iii the time
' Contract No, COG 84101535-PL was executed,

ESC ERa = 3,644 e/kWh (QFLT-84, SupplementContract Year 1 is lhal period which begins with the ac-
tual commercial Operation Date and ends on or about #1 ),

the following June 30, Commercial Operalion Date is
defined as the date of the first meter read occurring 4, ESC CRn = "Escalating Capacity Rate" approved an-
after Company has received a Registered Professional nually by the MPSC pursuant to Docket 83,1,2, Or-

ders 5017 trod 5017a, (ESC CRn = $56,94/kW/Yr;
Engineer's Certificate stating that ali necessary accep-
ttmce tests have been completed to determine if the QFLT-84, Supplement #I),

facility can reliably produce ,energy and capacity under
the Power Sales Agreement, 5, PESC ERa = Escalating energy portion of the "Par-

ttally Levelized" rate, (PESC ERa = 1,421 e/kWh;

Annually, the Company submits to the Montana Public QFLT.84, Supplement #1 ),
Service Commission (MPSC), on or about June 1 of
each year, a compliance filing pursuant to Docket 6. PESC CRn = Escalating capacity tx_rtlon of the "Par-
83,1,2, Orders 5017 arid 5017a, This compliance tinily Levelized" rate, (PESC CRn = $1,00/kW/Yr;
filing, must be approved each year by the MPSC. To QFLT-84, Supplement #1).
the extent that MPSC approval occurs on a date other
than June 30, the following procedure will be followed: 7, ERa = Fixed energy rate - Column (D) of Table 1,

8. CRn = Fixed capacity rate - Column (D) of Table II.Assume AEM production meter read on June 3, June

30 and July 31, 9. TERn = "Total Energy Rate" for Contract Year n

Assume MPSC approval on July 10: (Column (F), Table I) TERn = PESC ERa + ERa.

Then: 10, TCR. --.."Total Capacity Rate" for Contracl Year n
(Column (F), Table I1) TCRn = PESC CRn + CRn,

AEM production from June 3 - June 30 (June 30
meter read) wtll be purchased at rates tn effect on
June 30,

AEM production from Jtme 30 - Jul> 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 rates;
ali production recorded on a meter reading t_tkenbefore
approval date will be purchased at year n rates and ali
production recorded on a meter reading laken after ap-
proval date will be purchased at year n+l rates.
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Table I

Determination of Energy Rates

(A) (B) (C) (D) (E) (F)
ESCAL

Tariffed Component ,
Partially , Security Refund of Fixed Partially Total

Levelized Reqment. Security Energy LeveUzed Energy
Contract Energy Refund Deposit Rate Rate Rate

Year Rate To MPC To AEM ERn PESC ERn TERn
n (C/kWh) (C/kWh) (C/kWh) (C/kWh) ,(C/kWh) (C/kWh)

1 3.751 1.529 0.000 2.222 1.421 3.643

2 3.751 1.406 0.000 2.345 (Example Only)
3 3.751 1.289 0.000 2.462
4 3.75i 1.154 0.000 2.597
5 3.751 1.0_ 1 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 0.1356 0.000 3.395

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 4.437
15 3.751 0.000 0.930 4.681

16 - 35 3.751 0.000 ERn-3.751 ERn

For Contract Years 1-I 5:

ERn will be as specified in Column (D), Table I

PESC ER n will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TERn = ERn + PESC ERn

For Contract Years 16 and Beyond:

ERn = ERn-1 x [(ESC ERn - PESC ERn)/(ESC ERn-1 - PESC ERn-1)]

PESC ERn will be determined armually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TERn = ERn + PESC ERn
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Table II ,,

Determination of Capacity Rates

(A) (B) (C) fit)) (F)
ESCAL

Tariffed Component
Partially t_ecurity 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 CRn TCRn

n (S/kW-Vr) (S/kW-Vr) (S/kW-Vr) ($kW-Yr) ($/kW.Yr) (S/kW-Vr)

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 CRn-91.54 CRn

For Contract Years 1-15:

CRn will be as specified in Column (D), Table 1I

PESC CRn will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a),

TCRn = CRn + PESC CRn

For Contract Years 16 and Beyond:

CRn = CRn-1 x [(ESC CRn - PESC CRn)/(ESC CRn-1 - PESC CRn-1)]

PESC fRn will be determined annually and approved by the MPSC (Docket 83.1.2, Orders 5017 and 5017a).

TCRn = CRn + PESC CRn
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