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EXECUTIVE SUMMARY

This report has been prepared by Alaska Energy and Engineering, Inc. (AE&E) for
the Alaska Energy Authority/Rural Energy Group (AEA/REG). The purpose of this
study is to provide a concept design and construction cost estimate for the
following potential energy infrastructure improvement projects for the community
of Yakutat:

1) Power Plant Replacement

2) Power Plant Fuel System Upgrade

3) Heat Recovery System Upgrades

4) Power Distribution Upgrade

5) Fuel Transfer Pipeline from Delta Western

All projects components are dependent on available funding. Yakutat Power, Inc.
(YPI) is the only project participant.

On February 17, 2004, David Lockard of AEA/REG and Steve Stassel of AE&E
performed a site investigation to determine community energy related needs in
Yakutat. On July 14, 2004, Kris Noonan of AEA/REG and Clois Versyp of AE&E
performed a follow-up site investigation to gather field data relating to the potential
energy projects.

The YPI power plant was constructed in the mid-1960s. The power plant is old
and experiences water problems from poor site drainage and a leaky roof. The
power plant has four Caterpillar generators. Unit 1 is a CAT 3412 rated 330 kW.
Unit 2 is a 3512B rated 880 kW. Unit 3 is CAT 3508B rated 600 kW. Unit 4 is a
CAT 3516 DITA rated 1100 kW. Unit 1 is undersized and beyond its useful life
and will be replaced with a new Caterpillar model 3516B generator, funded by a
separate project. Units 2, 3, & 4 will be relocated to the new powerhouse.

The existing switchgear contains a combination of oil and air magnetic circuit
breakers. Replacement parts for the air breakers are limited, and parts for the oil
breakers are no longer available. The new power plant will be equipped with state
of the art automatic start/stop and paralleling switchgear for improved fuel
economy and plant reliability.

The existing power plant fuel storage system does not comply with current state
and federal regulations for above ground fuel tanks. A new code compliant fuel
system consisting of a 30,000 gallon double wall bulk tank and a new 3,000 gallon
double wall day tank will be provided at the new plant. The new tanks will be
equipped to comply with EPA requirements for alternative secondary containment
systems. The bulk tank will be filled by fuel truck, or from a new fill pipeline from
the Delta Western fuel facility.

The power plant provides recovered heat to school buildings and power plant
facilities. Recovered heat is the sole source of heat for the school facilities, saving
approximately 30,000 gallons of heating fuel per year. Upgrades to the existing
heat recovery system include new variable speed pumps to reduce pumping
energy, new heat exchangers at the power plant and voc-ed building, heat
exchanger plate pack replacement at the elementary and high school, and
connection of the new power plant to the existing arctic pipe system.
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The existing electric distribution is in poor condition. The original overhead
system was constructed in the 1960s. The maijority of the poles are beyond their
useful lives, many of the crossarms are too short, and conductor clearances in
some areas do not meet code requirements. The existing 5 kV underground
distribution cable is non-jacketed and is experiencing neutral conductor corrosion.
There are three existing electrical distribution feeders rated 2400/4160 volt
grounded wye, 2400-volt delta, and 7.2/12.47kV grounded wye. The three
separate feeder voltages do not support feeder redundancy and cannot be
connected together to provide backup for service reliability. The existing electrical
distribution system voltage will be upgraded to 7.2/12.47 kV and the overhead
portion of the system will be converted to underground. The existing 5kV
underground cables will be replaced with new 15 kV rated cable. The distribution
system upgrade has been broken into three phases to accommodate partial
funding as available.

The proposed fill pipeline will provide diesel fuel directly from the Delta Western
tank farm to the new bulk tank at the power plant. The new pipeline will reduce
the risk of spills associated with truck transfer and provide more efficient delivery
of nearly a half-million gallons per year of diesel fuel to the power plant.

To the maximum extent possible, construction of the new power plant building and
installation of the underground distribution system should be performed in the
spring and summer to take advantage of the less seasonally rainy weather. The
proposed project schedule for the power plant calls for design and permitting to
begin in the fall with final completion approximately 20 months after the start of
design work. The proposed schedule for the distribution upgrades calls for Phase
1 to be completed in two spring/summer seasons and Phases 2 and 3 to each
take an additional spring/summer season. All construction scheduling is
contingent upon available funding.

Separate estimates have been prepared for the Power Plant Upgrade (including
Bulk Fuel and Heat Recovery) each phase of the Distribution System Upgrade,
and the Fuel Transfer Pipeline Installation. The estimated total project cost
including all design, supervision, inspection, permitting, and a 15% contingency for
each component is:

e $2,638,033 Power Plant Upgrade

o $2,848,047 Distribution System Upgrade Phase 1
e $2,109,236 Distribution System Upgrade Phase 2
e $ 728,328 Distribution System Upgrade Phase 3
e $5,685,611 Distribution System Total

e $ 281,973 Fuel Transfer Pipeline Installation

e $8,605,617 Grand Total All Improvements

The total installed generation capacity of the new power plant is 4,115 kW. The
unit cost of the Power Plant Upgrade is $641/kW which is within the Denali
Commission benchmark cost range of $1,250 to $500 per installed kW for greater
than 1,200kW capacity power plants.
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1.0 INTRODUCTION

This report has been prepared by Alaska Energy and Engineering, Inc. (AE&E)
for the Alaska Energy Authority/Rural Energy Group (AEA/REG). The purpose
of this study is to provide a conceptual design and construction cost estimate for
energy infrastructure improvements in the community of Yakutat. The
components of the project include:

Power Plant Replacement.

Power Plant Fuel System Upgrade.

Heat Recovery System Upgrade

Power Distribution Upgrade

Fuel Transfer Pipeline from Delta Western.

All projects components are dependent on available funding. Yakutat Power,
Inc. (YPI) is the only project participant.

1.1  Program Overview

The Alaska Energy Authority (AEA), Rural Energy Group is pursuing grant funds
to upgrade rural energy systems. Following is a brief outline of the program:

e Most of the funds are Federal and provided through the Denali Commission
(DC). Additional funding may be available from other State and Federal
agencies.

e A comprehensive community plan is required by the Denali Commission
starting with the FY2005 funding cycle. Resources and sample plans are
available through the DC website (http://www.denali.gov/) and by contacting
Michelle Anderson at (907) 271-1542.

e In order to receive grant funds, each community must demonstrate that the
proposed facility will be sustainable. In most cases this is accomplished by
accepting a business plan. A business plan describes who will own the
facility, and how it will be operated, maintained and replaced. A business
plan is not expected to be required for this project as the electric utility is self-

sustaining.
» New energy projects are funded, designed, and constructed in three phases:

Phase 1, Conceptual Design; Phase 2, Design Completion; and Phase 3,
Construction.

e During Phase 1, Conceptual Design, staff from AEA will visit a community,
discuss the program, and work with residents and the local government to
select sites for the new facilities.

e At the completion of Phase 1 Conceptual Design, the community will be
requested to review and approve the location, capacity, and basic
configuration of the facilities as well as a draft business plan (if required).

e During Phase 2, Design Completion, the design for the new energy projects
will be completed. An environmental assessment will be prepared and site
control documented.
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e The community will be requested to provide “in kind” contributions to the
project. Examples of “in kind” contributions on prior Denali Commission
funded projects include providing the land for the project, and free use of
local heavy equipment. The grant funds typically pay for equipment fuel,
maintenance, and repairs of equipment during construction.

» Projects may include local hire and construction trade training programs,
subject to Denali Commission funding.

e Ineligible Projects: Funding is not available through AEA for operation &
maintenance costs or residential upgrades.

e Training Available: AEA has several training programs available for
communities.

1.2 Community Description

Yakutat is located along the Gulf of Alaska, 225 miles northwest of Juneau and
220 miles southeast of Cordova. It is at the mouth of Yakutat Bay, and lies at
approximately 59.33° North Latitude, 139.44° West Longitude (Sec. 30, T027S,
RO34E, Copper River Meridian). The area encompasses 7,650 sq. miles of land
and 1,808 square miles of water. Yakutat has a maritime climate characterized
by relatively mild, often rainy weather. Summer temperatures range from 42°F to
60°F, and winter temperatures range from 17°F to 39°F. Yakutat receives some
of the heaviest precipitation in the state, averaging 132 inches, including 219
inches of snowfall. The population was estimated at 619 residents in 2004.
Local governments include the City and Borough of Yakutat and the Yakutat
Tlingit Tribe Traditional Council. Yakutat is located in the Juneau Recording
District and the Yakutat City School District.

1.3  Site Investigation

On February 17, 2004, David Lockard AEA/REG and Steve Stassel of AE&E
performed a site investigation in Yakutat. The primary purpose of this site visit
was to provide information to the community regarding the AEA programs and to
obtain reconnaissance level information to identify community energy related
needs.

On July 14, 2004 a second site investigation was performed by Kris Noonan of
AEA/REG and Clois Versyp of AE&E. Additional field data was gathered on
existing community power generation and distribution systems as well as the
existing heat recovery system.

Prior to the field investigations, available information was obtained and analyzed,
including aerial photographs, community profile, survey plats, PCE data, Corps
of Engineers wetlands and flood information, and other relevant data. During the
initial field investigation, Yakutat Power Inc. (YPI) electrical distribution system
and power generation drawings were obtained. Additional information and input
was obtained from the following individuals:
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e Mr. Steve Henry, Manager, City and Borough of Yakutat (907) 784-3323
e Mr. Larry Powell, President, Yakutat Power, Inc. (907) 784-3323
e Mr. Scott Newlun, Manager, Yakutat Power, Inc. (907) 784-3242
e Mr. Ron Bueller, Plant Operator, Yakutat Power, Inc. (907) 784-3323
e Mr. Kirk Payne, Operations Manager, Delta Western 276-2688
e Mr. Bob Simpson, Alaska Road Boring Company 344-6895
e Alaska Marine Lines, Seattle (206) 764-8346

1.4 Code Analysis & Deficiencies

The following is a summary of existing power plant, electric distribution, and fuel
system code analysis and deficiencies observed during the site investigations.

Power Plant:

e The power plant, cable trays, and switchgear occasionally experience
flooding from snow melt and a leaking roof posing life/health/safety concerns
for plant personnel.

Distribution System:

e The majority of the existing power poles are beyond their useful lives, and
some appear to be in danger of failing.

e Many of the pole cross arms are too short. Conductor clearances in some
areas do not meet the National Electrical Safety Code requirements.

e The existing 5kV underground cable is experiencing neutral corrosion.
Fuel Tank System:

e Improper Secondary Containment (Diking) — The existing storage tanks are
self-diked, but are not equipped with the necessary overfill prevention devices
to meet Fire Code and EPA requirements for alternative secondary
containment.

e Improper Security — The tanks are accessible to the general public with no
security fencing. This presents a hazard to the community as well as
increasing the chance of a spill or fire due to vandalism or theft. Additionally,
none of the valves were locked further increasing the potential of a spill due
to vandalism or theft.

» Improper Valves — The main withdrawal valve on the bulk tank was leaking
and cannot be repaired or replaced without removing the tank from service.

The concept design for the power system upgrade project has been prepared to
meet current code and regulatory requirements, which include:

The 2003 Edition of the International Building Code (IBC).

The 2003 Edition of the International Fire Code (IFC).

The 2002 Edition of the National Electrical Code (NEC).

The 2002 Edition of the National Electrical Safety Code (NESC).
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2.0 EXISTING FACILITIES

The existing community energy infrastructure was evaluated to determine
specific needs and deficiencies. The power plant, distribution system, fuel
storage, and heat recovery system were visually examined to determine
suitability for re-use. The following paragraphs summarize findings for the
community.

2.1 Power Plant

The original YPI power plant building is believed to have been constructed during
the mid-1960s. The power plant is located on tract “A” of the South Addition
Subdivision near the southeast corner of the Forest Highway No. 10 and the
Airport Road. The power plant is housed in a combination utility building
consisting of four separate structures: The original building houses the
generating equipment and switchgear; the operators and managers office is in
an addition on the south side of the original building; a covered parking area is
on the north side of the original building; and a newer addition to the east houses
the line trucks and a fire engine.

The original building is a 60’Lx40’W concrete slab on grade structure constructed
of 3"x6” wood girts and purlins with steel lattice type tapered trusses and exterior
metal siding. The building is not insulated nor is there any interior sheeting. The
columns on the north side covered parking area are rusted at the base to the
point of near failure. The exterior of the original building is in poor condition with
numerous holes, and has been badly dented from snow and snow removal
vehicles hitting the building. The roof is ventilated with turbine vents and the wall
separating the power plant and the line truck area is open. Most of the exposed
building material in the original building is plywood.

The plant office and manager's office is a 64'Lx24'W metal sided, pre-
engineered steel frame structure. The line truck addition is a 64’Lx40’'W metal
sided, un-insulated pre-engineered steel frame structure. Both are slab-on-
grade construction. Whereas the original building and north addition are in
relatively poor condition, the office and line truck additions appear to be in good
condition. ~

The power plant experiences water problems due to poor surface drainage as
well as a leaky roof. During the winter, when the ground is frozen, surface water
has flooded into the powerhouse and filled the cable trenches. There have also
been occurrences where the switchgear has been surrounded by water, and
water leaking through the roof has dripped onto the switchgear. This
combination of water and electricity creates a life/health/safety concern for plant
personnel.

The noise level around the power plant has been of concern due to the close
proximity of the elementary and high schools located to the north across Forrest
Highway No. 10. The existing air intake and exhaust system consists of un-
ducted air louvers, which provide no sound attenuation. Also, fan driven
radiators for the engine cooling system are located in an open, covered area on
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the north side of the power plant, which contributes to the overall noise level
transmitted to the school area.

There have also been complaints of exhaust odors at the elementary and high
school. The prevailing winds for the Yakutat area are from the south and
exhaust from the power plant is frequently blown toward the schools.

The power plant contains four Caterpillar generators operating at 4160 volts.
Unit 1 is a CAT 3412 with a prime capacity of 330 kW at 1200 RPM. It was
installed in the mid-1980’s and currently has approximately 42,248 total engine
hours. The last major overhaul was performed in December 1997 at 34,521
hours and it is due for another major overhaul.

Unit 2 is a CAT 3512B with a prime capacity of 880 kW at 1200 RPM. The
engine was purchased new in November 1999 and was installed on an existing
under-sized generator end. The engine is capable of providing 1050 kW at 1200
RPM. Current engine runtime is 21,041 total hours. A top end rebuild was
performed in March 2002 at 9,696 hours. It is scheduled for a major overhaul in
the near future.

Unit 3 is a CAT 3508B rated 600 kW at 1200 RPM. It was purchased new in
November 1999 and has 3,886 total engine hours. It is in like-new condition.

Unit 4 is a CAT 3516 DITA rated 1100 kW at 1200 RPM. It was purchased new
in 1993 and has 68,688 total engine hours. The last major overhaul was
performed in March 2000 at 48,525 hours. A top end rebuild was performed in
February 2003 at 64,608 hours. The next major overhaul is scheduled for 2006.

With continued proper scheduled maintenance and overhauls, Units 2, 3, and 4
should each provide in excess of 100,000 total operating hours and can be
reused in the new power plant. Unit 1 (CAT 3412) should be replaced with a
larger, more fuel efficient genset to meet the electric power needs of the
community. ~

Engine cooling is with four separate radiators. Unit 1 has a dedicated radiator
located inside the power plant above the engine in a mezzanine level area.
Units 2 and 4 each have dedicated remote radiators located on the outside of the
north side of the power plant. Unit 3 is equipped with a skid mounted radiator.
Units 2 and 4 provide jacket water heat to the plate heat exchanger located in
the fan room. Recovered heat is used to heat the power plant, utility manager’s
residence, and three school buildings.

The electric utility has recently been awarded a combination grant/loan for a new
CAT 3516B genset. The new genset will replace the existing undersized and
inefficient Unit 1 (CAT 3412).

2.2  Fuel Storage

Delta Western provides storage, distribution, dispensing, and retail sales for
virtually all diesel fuel and gasoline for the community of Yakutat. Delta Western
requested exclusion from this report based on national security concerns, but did
provide the following information: The tank farm was renovated in 1993 and has
storage capacity of less than 1 million gallons of gasoline and diesel fuel. The

5
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U.S. Coast Guard has recently shut down the City-owned dock, which has
historically been used for receiving fuel barge deliveries and for fueling marine
craft. The City and Borough of Yakutat is working to replace the condemned
dock with a new facility. Since the facility was not assessed, potential upgrades
to the Delta Western storage facility were not evaluated. Additionally, Denali
Commission policies do not typically provide funding for projects directly to for-
profit entities.

Yakutat Power purchases fuel from Delta Western, which is trucked and
delivered to the power plant on an as-needed basis. It was reported that Delta
Western delivers an average of 7,800 gallons of diesel fuel per week to Yakutat
Power.

The existing power plant fuel storage system consists of two fuel storage tanks.
The bulk tank is a 20,000-gallon self-diked double wall, horizontal, skid mounted,
welded steel tank set on timbers. It is equipped with top-mounted
appurtenances including normal vent, manholes with spring-loaded bolts for
primary tank and interstitial space emergency venting, and a level gauge. The
tank is filled via a 2” fuel-rated hose with dry-break adapter connected to a 2”
welded steel pipe, steel ball valve and a top mounted fill limiter. Fuel is
transferred to the day tank from a 3” steel valve bottom withdrawal, via 2” welded
steel piping and transfer pumps located in an adjacent pump box.

The day tank is a 3,000-gallon self-diked double wall, horizontal, skid mounted,
welded steel tank set on heavy timbers on an elevated earthen pad. It is
equipped with top-mounted appurtenances including normal vent, manholes with
spring-loaded bolts for primary tank and interstitial space emergency venting,
and a level gauge. The top mounted fill connection has a fill limiter and liquid
controls type meter. A welded steel supply line, routed from a bottom mounted 2”
steel ball valve, provides fuel to the diesel engines, and a welded steel return line
is connected to the top of the day tank.

The fuel storage area is illuminated by utility and building lights, but is not fenced
and there were no locks on the tank and piping valves. The fill valve on the bulk
tank was leaking at the time of the site visit, the fuel level sensor was reportedly
not operational, and neither tank was equipped to comply with EPA’s
requirements for secondary alternative containment tanks. Warning signs were
posted, but the tanks were not labeled in accordance with Fire Code
requirements. The existing fuel storage system does not comply with current
state and federal regulations for above ground fuel tanks, is antiquated and
should be replaced.

2.3 Heat Recovery System

The YPI heat recovery system was constructed in 1991 and provides recovered
heat to three school buildings and to the power plant facilities. The heat
recovery system at the power plant consists of a 6-port plate and frame heat
exchanger, arctic pipe loop expansion tank, base-mount circulating pumps, and
thermometers and pressure gauges. The 6-port heat exchanger captures heat
from gensets 2 & 4. Each genset is piped through separate chambers of the
heat exchanger so that the cooling system fluids do not mix. The recovered heat

6
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is transferred through 3” arctic pipe to the elementary school, voc-ed building
and high school (heat is also provided to the utility manager's house). The
recovered heat is transferred to the elementary and high school heating system
via plate and frame heat exchangers located in the respective boiler rooms. The
vocational education shop does not have a heat exchanger and is connected
directly to the arctic piping system. The elementary and high school boilers have
not been operational since the heat recovery system was installed and all
building heat is supplied from the heat recovery system.

2.4 Power Distribution

The existing switchgear consists of a 5 kV lineup with Allis-Chalmers oil circuit
breakers for Units 1 through 3 and four feeders, and an FPE air magnetic circuit
breaker for unit 4. The Allis-Chalmers switchgear was reportedly surplus from
the original FAA equipment installed at the airport and dates from the 1950s or
1960’s. Unit 4’s air magnetic circuit breaker was installed in 1993 and is
previously used equipment, as air magnetic circuit breakers have not been
manufactured since the mid-1980s. Replacement parts for the FPE breaker are
limited and parts for the Allis-Chalmers breakers are no longer available;
therefore, the existing switchgear needs to be replaced entirely.

There are three feeders (feeders 1-3) that power the community and one (feeder
4) that provides power for power plant station service:

e Feeder 1 has a 1500 kVA pad-mounted step-up transformer connected
4160V delta on the plant side with a dual primary switch for connection at
either 2400/4160V or 7200/12470V on the City side. Feeder 1 is connected
4160V wye and feeds the airport, Glacier Bear, YKI Seafoods, and the ASHA
housing and West Addition subdivisions.

e Feeder 2 has three, 333 kVA, single-phase pole mounted step-up
transformers connected 4160V ungrounded wye on the plant side. Feeder 2
is connected 2400V delta and feeds the main town and range area and is in-
the poorest condition.

e Feeder 3 has a 1500 kVA pad-mounted step-up transformer connected
4160V delta on the plant side and 7200/12470V wye on the City side.
Feeder 3 is dedicated to the City cannery.

e Feeder 4 has a 120/208-volt station service transformer located on top of the
Feeder 4 switchgear section. 480-volt station service power is also provided
by a 75-kVA, oil-filled transformer located in the east addition.

The three step-up transformer banks are located near the power plant adjacent
to Forest Highway No. 10. The three separate feeder voltages do not support
feeder redundancy and there are no provisions for one feeder to provide backup
power to another feeder. Therefore, a step-up transformer failure would result in
a long-term power outage for that feeder. The existing step-up transformer
banks for feeders #1 and #2 need to be replaced.

The existing electric distribution system is primarily overhead with some
underground cable. The overhead distribution system is in poor condition, with

7
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the original system dating back to the early-1960s. The maijority of the poles are
beyond their useful lives, some of the poles appear to be in danger of failing,
many of the cross arms are too short, and conductor clearances in some areas
do not meet the National Electrical Safety Code requirements.

Feeder 3 and the East and West Addition subdivisions have #2 AWG aluminum,
15 kV jacketed concentric neutral direct bury cable. The ASHA subdivision and
airport utilize 5 kV direct buried cable. The 5 kV rated cable is primarily a non-
jacketed, concentric neutral cable. The absence of an overall jacket exposes the
concentric neutral directly to the soil. Much of the 5 kV underground cable is
experiencing neutral corrosion, which could be a serious problem if the neutral
conductor is compromised. The existing 5 kV underground system is a wye
system with all single-phase transformers connected line-to-neutral. Voltage
problems caused by the continued deterioration of the neutral conductor are
expected to increase. If the 5kV cable neutral fails, the transformers on this
portion of the distribution system will be inoperable.

The existing electrical distribution system is antiquated, inefficient, potentially
hazardous, subject to high operation and maintenance costs, -and should be
replaced with a new underground distribution system. The distribution system
voltage should also be increased to 7200/12470V for all feeders for improved
efficiency, reduced losses, improved VAR support, simplification of maintaining
spare parts, and to allow one feeder to backup feed another in the event of a
failure.

3.0 COMMUNITY POWER DEMAND

Power consumption data was obtained from the Power Cost Equalization (PCE)
program for 1999 through 2003, and from the electric utility. Copies are included
in Appendix D. The following sections summarize findings for the power plant
based on the available data.

3.1 Estimated Future Load Growth

It is important to evaluate the impact of planned infrastructure improvement
projects on an existing power generation system. New construction and other
community improvements can adversely impact the adequacy of existing
facilities. According to PCE data for Yakutat Power, the highest peak demand
was approximately 1,800 kW and occurred September 2000. The lowest peak
demand was 890 kW and occurred March 2003. Unlike most rural Alaska
communities, peak electric loads in Yakutat occur between July and October,
and are primarily associated with fish processing. Over the past several years
fish processing operations have declined and peak loads have been on the order
of 1500 kW. Daily plant loads vary between about 500 kW and 1000 kW during
the non-fishing season (November to June).

At present, there are few known near-term or future projects that would increase
electrical consumption in Yakutat. The airport is undergoing a renovation
including additional taxiway lighting. According to Rob Swanson, airport
electrical contractor, there should be no net change in electric load at the airport
due to the installation of lower wattage lighting. A new subdivision is currently in
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the design stage and the additional peak load is estimated by YPI to be about
150 kW. For planning purposes, it is estimated that the community electric load
will increase at a rate of 2% each year, in addition to the one-time load increase
from the new subdivision. Based on this, the peak electric demand is estimated
to increase approximately 350 kW over the next 5 years to about 1850 kW:;
whereas, the daily plant loads are expected to vary between about 700 kW and
1350 kKW during the non-fishing season (November to June).

Due to the magnitude of both the daily and annual load fluctuations, it is
important to size the generation equipment to maximize fuel economy, yet
provide sufficient redundancy so that two gensets have the capacity to carry the
projected peak electric load.

3.2  Alternative Energy / Efficiency Improvements

Currently a study is being performed under a grant from the Department of
Energy to Sealaska Corporation to analyze the potential for renewable energy in
Southeast Alaska, including the Yakutat area. Anemometers are installed near
Chicago Harbor to monitor the potential for wind energy at that location.
Monitors may be also installed in the Ankau Saltwater Estuary to determine the
available energy obtainable from tidal activity. Preliminary results of the potential
wind energy will not be available until sometime in the summer of 2005. The
schedule for monitoring the energy available from tidal activity has not been
established. No other potential alternative energy projects have been identified
for Yakutat. At this time it appears that maximizing the utilization of recovered
heat is the most viable alternative energy technology.

3.3 Power Plant Fuel Requirements

Based on historic fuel delivery data and estimated future electric loads, it is
proposed that the power plant fuel storage system provide a minimum of 14 days
of fuel capacity based on the following:

YAKUTAT POWER FUEL CONSUMPTION

Current Average Daily Use for Peak Month in Gallons (1) 1,600
Estimated Future Daily Use for Peak Month in Gallons (2) 1,975
Current Peak Two Week Use in Gallons (1) 22,400
Estimated Future Peak Two Week Use in Gallons (2) 27,650

(1) From Yakutat Power FY04 PCE data.
(2) Current peak plus average demand increase of 235 kW @ 15 kW-h sold/ Gal.

To meet the projected fuel needs a total of 33,000 gallons of gross tank capacity
is proposed to be installed at the new power plant.
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4.0 SITE SELECTION & CONTROL

Work for this project will be performed in three general areas: (1) The “Power
Plant Site”; (2) The “Distribution System Rights of Ways”; and (3) The “Fuel
Transfer Pipeline Right of Way”.

4.1 Power Plant Site

Due to the dilapidated condition of the existing power plant building and poor
area drainage, the existing powerhouse will be abandoned and a new
powerhouse constructed on City property east of the existing power plant. The
proposed site for the power plant has been previously cleared of trees and
vegetation and is mostly level. Minor site work and grading will allow access to
the new power plant and provide storage areas around the plant. The soils at
the proposed site appear to be well drained gravels. The new power plant site is
shown on the attached Overall Community Site Plan Sheet M1, and is adequate
to meet code-required setbacks for the new fuel tanks and power plant building.

4.2 Distribution System and Fuel Transfer Pipeline Rights of Ways

All work associated with the new distribution system will be within dedicated road
rights of ways and easements owned by the City or State of Alaska. To the
extent possible, road crossings will be laid out to minimize the impact to paved
roads.

The proposed fuel transfer pipeline will be routed below grade within existing
road rights of ways and easements that are owned by the City or the State of
Alaska. The pipeline will cross one paved road “Airport Road”, adjacent to the
power plant site.

4.3 Site Control

A Certificate to Plat was prepared by the Title Insurance Agency on November
10, 2004. A copy of the Certificate to Plat is included in Appendix C. The
existing power plant/tank farm is located on land owned by Yakutat Power, Inc.
The proposed new power plant site is located on land owned by the City and
Borough of Yakutat (City). To meet site control requirements for the project, the
City will need to either lease or deed the new power plant site to Yakutat Power,
Inc.

The proposed underground electric lines will be within dedicated road rights of
ways and easements. The City has jurisdiction over dedicated rights of way
within the City boundaries that are not under the jurisdiction of the State of
Alaska, Department of Transportation and Public Facilities (DOT&PF). Forest
Highway No. 10, Airport Road and Mallott Avenue (which is part of the Airport
Road right of way) are all under DOT&PF jurisdiction. The utility will need to
obtain permission from the City for underground lines within city jurisdiction. The
utility will also need to obtain Utility Permits from DOT&PF, Southeast Section,
for activities within the DOT&PF rights of ways.

The Delta Western fuel farm is located on Tract 2D, which is owned by Delta
Western. The proposed fuel transfer pipeline from the Delta Western fuel farm to
the new power plant will be routed within the dedicated right of way south of
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Ocean Cape Road between Tract 2D and Tract A. This right of way is under City
jurisdiction; therefore, a pipeline easement will need to be obtained from the City.
A permit will also be required from DOT&PF where the pipeline crosses under
Airport Road.

5.0 PROPOSED FACILITY IMPROVEMENTS

The following proposed facility description is separated into the five following
sections:

Section 5.1, "Power Plant Replacement”, describes the proposed
construction of a new power plant;

Section 5.2, "Fuel System Upgrade", describes a proposed new power
plant fuel system which would be an integral part of the new power plant;

Section 5.3, “Heat Recovery System Upgrade” describes proposed
upgrades to the existing heat recovery system;

Section 5.4, "Power Distribution Upgrade", describes the proposed
upgrades to the existing community electric distribution system; and

Section 5.5, “Fuel Transfer Pipeline Installation”, describes the proposed
fuel line from the Delta Western Fuel Farm to the new power plant.

5.1 Power Plant Replacement

The new power plant will be a pre-engineered metal building with a slab-on-
grade foundation. The operator’s room, switchgear room, and bathroom will be
located in the west end of the new building. A storage mezzanine will be
included on top of this area. Heat recovery equipment and radiators will be
located on the south side of the building beneath a covered area. An area site
plan and power plant floor plan are provided in Appendix A.

The following proposed upgrades will modernize the power plant and improve
the overall fuel efficiency, reliability, fire prevention/protection, noise control, and
operations of the facility: :

e Replace existing generator No. 1 with a new CAT 3516B generator.
e Reuse existing units 2, 3, & 4.

e Provide critical grade silencers on all generators.

e Provide sound-insulated air intake and exhaust fan ducting.

» Locate radiators and exhausts on the south side of the building to maximize
separation from the school complex.

e Provide new radiators and variable speed motor controls.

* Provide new 6-port heat exchanger to allow for two separate, redundant
generator cooling systems and to optimize recovered heat.

e Provide new fire suppression system.

¢ Provide sound insulated control room.
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e Provide engine coolant, fuel, and lube oil piping routed for improved
generator and house-keeping access.

¢ Renovate and reuse the existing WOTEC used-oil blender.

The proposed new switchgear will be metal-clad switchgear with draw-out
vacuum circuit breakers consisting of seven separate 36"Wx96”’Dx96"H sections.
There will be one section for each of the four generating units. The upper
compartment will house the generator controls and relays and the lower
compartment will house the vacuum breaker. There will be two separate
sections for the four feeders. The feeder breakers can be “stacked” with two
feeder breakers in one separate 36" wide section. There will be one separate
master section with the generator load control equipment in the upper
compartment and the station service feeder in the lower compartment. A front
elevation of the proposed switchgear is provided in Appendix A.

The new switchgear will provide automatic paralleling and load control of the four
generating units. The load control system will monitor the electrical demand on
the generators and provide automatic selection of the most efficient generating
unit or combination of generating units to meet the demand. The switchgear will
automatically start the most suitable engine, bring it up to speed, automatically
synchronize the unit, and close the engine circuit breaker. When a unit is taken
off line, either for maintenance or due to a reduction in electric load, the
switchgear will automatically remove the unit from the bus, reduce the speed to
an idle, and allow the engine to cool down before it is shutdown. Additionally,
the generator controls and relaying will provide complete protection and
monitoring of each engine and generator.

The new switchgear will also include a supervisory control and data acquisition
system (SCADA). The SCADA system will automatically monitor the generator
parameters, such as oil pressure, water temperature, etc., and electrical load
data such as kW, kWh, kVA, power factor, line amps, line volts, etc. This data
will be available for export to spread sheets and other presentation tools for
submission of required PCE data or local utility usage.

5.2 Fuel System Upgrade

The fuel system upgrade consists of replacing the existing tanks, piping, pumps
and associated equipment with a new facility as shown on attached sheet M2 in
Appendix A. The tanks will be shop built double wall, horizontal, welded steel
tanks built and labeled in accordance with UL 142 and equipped with steel
saddles and skids. The system will include one 30,000 gallon bulk tank and one
3,000 gallon day tank. Both tanks will be equipped to comply with EPA
requirements for redundant overfill protection for alternative secondary
containment systems, and each will be equipped with a fill limiter, clock gauge,
gauge hatch, pressure vacuum whistle vent, emergency venting, and level
switch.

The bulk tank will continue to be filled by fuel truck or by a new buried fuel
transfer pipeline from the Delta Western facility. (Refer to Section 5.5 for a
description of the proposed fuel transfer system). For truck fill, the bulk tank will
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be top filled and will be equipped with a fill limiter, quick connect, and spill catch
basin.

The bulk tank will also be equipped with a submersible pump with anti-siphon
valve direct piped to the day tank. The day tank fill cycle will be manually
controlled by start/stop buttons on the day tank control panel. To provide
redundant overfill protection, the day tank will be equipped with a dual point level
switch interlocked with the bulk tank submersible pump, and the control panel
will be equipped with a timer to limit the pump run time. In the event the day tank
is overfilled, the pump will stop and an alarm horn will sound.

All piping will be schedule 80 steel except for 1” piping located in exposed areas,
which will be schedule 160. All above grade piping will be pre-primed and
painted and will be installed on concrete pads, supported from tanks or buildings,
and secured with steel pipe straps or hangers. All piping joints will be welded or
flanged except for connections to pumps and specialty valves, which may be
threaded. Sufficient flanged joints will be provided to allow service of pumps and
other devices. All connections to pumps and tanks will be made with stainless
steel flexible connectors. Each isolated section of piping will be provided with
pressure relieving devices to account for thermal expansion of product caused
by temperature fluctuations. Provisions for movement of the piping caused by
thermal expansion and contraction will be included. All valves will be steel body
industrial grade valves intended for use with fuels.

The new power plant, tanks, and piping will be enclosed within a chain link fence
with barbed wire top. Three foot wide man gates and 16’ wide vehicle gates will
be provided for access.

Due to the need to provide fuel storage at the new power plant this portion of the
project is an essential element of the power plant upgrade and has been
included in the power plant cost estimate.

5.3 Heat Recovery System Upgrade

Based on the existing generation equipment and 2004 PCE data, the power
plant cooling system rejects the equivalent of more than 115,000 gallons of #2
heating fuel per year. Subtracting heat losses for the existing arctic piping, there
is about 80,000 gallons of available recoverable heat during the months from
September through May. The amount of recovered heat used by the existing
school facilities and power plant facilities is unknown, but is estimated to be
approximately 30,000 to 40,000 gallons per year. Based on these preliminary
numbers, there is sufficient heat available to heat additional facilities. However,
there are currently no facilities that are near enough to the power plant to warrant
providing recovered heat. There are plans to construct a future public works
building in the vicinity of the power plant.

As part of the power plant project, the following upgrades are proposed to the
existing heat recovery system:

¢ Install new heat recovery loop pumps with variable speed drives.
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e Install new 6-port heat exchanger at new power plant. Combine cooling
systems of gensets 1&2 and connect to one-side of 6-port heat exchanger.
Combine gensets 3&4 cooling and connect to other side of heat exchanger.

¢ Install a recovered heat energy (BTU) meter at power plant.

o Install brazed plate heat exchanger at voc-ed shop to isolate arctic piping
loop from shop hydronic piping.

¢ Replace elementary and high school heat exchanger plate packs.
o Extend existing arctic piping from old to new power plant.
e Provide branch tees for future extension to new buildings.

Due to the need to provide heat to the utility buildings and the school complex
this portion of the project is an essential element of the power plant upgrade and
has been included in the power plant cost estimate.

5.4 Power Distribution Upgrade

Due to the condition of the existing distribution system, the existing overhead
distribution and underground 5kV distribution system will be replaced with an
underground distribution system operating at 7.2/12.47kV for the following
reasons:

e A single voltage level will standardize transformers and allow redundant
backup of one feeder to another.

e The higher 7.2/12.47kV voltage allows the feeder conductors to carry more
power with less loss than lower distribution voltages.

e The higher voltage allows the utility to more efficiently feed loads farther away
from the power plant than the lower voltages.

e The underground cables operating at this voltage level will provide capacitive
VAR support for the Yakutat electrical system. The characteristics of the
cable will improve the operating conditions of the system and improve the
overall power factor.

A simplified one-line diagram from the generators to the feeders is provided in
Appendix A.

The distribution system upgrade will be divided into three phases to be
constructed depending on funding availability. The phases are as follows:

Phase 1: This phase will replace the existing 2400V delta system on Feeder
No. 2. This includes the area known as “Old Town” and will include
all of the services up Mallott Avenue, on Ridge Road, Post Office
Road, services in the area out to the Harbor and up to Leonards
Landing, and the school complex. This phase will also replace
portions of Feeder #1 including the Range Site Subdivision, ASHA
Subdivision, Thunderland Subdivision, the new Lakestreet
Subdivision, the Delta Western Fuel Dock, and other services in
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the area. This phase will stop at the Range Street South Road and
at the Delta Western Fuel Dock.

Phase 2: This phase will replace the existing 4160V distribution system out
to the Airport on Feeder 1. This includes the overhead distribution
system on Airport Road, the Airport, the Glacier Bear Subdivision,
and all services on or adjacent to Airport Road. It will also extend
out to the USFS services and the RCAG service.

Phase 3: This phase will replace the overhead distribution system along
Ocean Cape Road and will include the West Subdivision and South
Subdivision. It will also include the services not covered in Phase 2
in this area.

Note that Feeder No. 3 will not be upgraded as it is already 7,200/12,470 volts.
This feeder will be incorporated into the project as part of the powerhouse
upgrade.

Typically, the construction cost of an underground distribution system is more
expensive than an overhead system. However, due to the difficulty and expense
of upgrading an overhead distribution line while in service, it is more cost
effective to construct an entirely new underground distribution system. An
underground distribution system can be completely installed and energized prior
to taking the existing system out of service. When the new distribution system is
complete each existing electric service will be converted to the new system with
minimal service interruption.

The underground distribution system provides other advantages over the existing
overhead distribution system, such as:

e An underground distribution system will be more reliable. Underground
distribution systems are less prone to outages associated with trees and
underbrush disturbing the lines.

e An underground distribution system will be safer for consumers. An
underground distribution line provides less exposure to the energized
conductors than an overhead system.

e An underground distribution system requires less maintenance and will cost
less over the life of the distribution system.

Following are major features of the proposed distribution system:

e The power plant step-up transformers will provide backup of one feeder to
another feeder at peak loading.

e Dead-front pad-mounted sectionalizing equipment will be installed in the
distribution system to provide feeder backup. This will allow one or more
feeders to provide backup to another feeder. In the event a step-up
transformer fails or maintenance is required on a line segment, customer
service will be maintained or restored expeditiously. Locations for
sectionalizing equipment will be determined during distribution system design.
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o All new transformers and sectionalizers will be provided with stainless steel
enclosures. In the marine environment, standard metal enclosures for pad-
mounted transformers cannot stand up to the salt laden air. The stainless
steel enclosures will provide long term maintenance free service.

e The new distribution system will be constructed in accordance with Rural
Utility Service standards for underground construction. All equipment will be
dead front.

e All new primary and secondary cable will be installed in 2 HDPE conduit.
This will better protect the conductors from damage and allow easy
replacement of the cable in the case of a failure.

e All new primary cable will be jacketed, concentric neutral with ethylene
propylene (EPR) insulation, and all primary terminations will be through load
break elbows.

5.5 Fuel Transfer Pipeline Installation

The power plant uses approximately 500,000 gallons of #2 diesel fuel annually.
Delta Western truck delivers fuel to the power plant in increments between about
1,000 and 8,000 gallons/delivery, resulting in approximately 3 deliveries per
week or 150 deliveries per year.

Yakutat Power contacted Delta Western regarding the feasibility and interest of
installing a fuel transfer pipeline between the Delta Western tank farm and the
power plant.

The proposed fuel transfer system includes approximately 1900 feet of below
grade 3” schedule 80 welded steel, coated and cathodically protected pipe. The
pipeline will tie into the existing Delta Western tank farm manifold upstream of
the existing pump that feeds the truck rack loading arm. New isolation valves,
centrifugal pump, fuel meter, and a normally closed actuated ball valve will be
installed at the Delta Western facility. At the power plant, the pipeline will top fill
the new 30,000 gallon bulk tank and will include isolation valves, a strainer, a fill
limiter, and full and overfill level float switches. The bulk tank fuel fill system will
be similar to the power plant day tank fill system and will include redundant
levels of overfill protection. The proposed pipeline route is shown on sheet M1 in
Appendix A.

6.0 PERMITTING AND SPILL RESPONSE

The proposed project is subject to regulations of State and Federal agencies
including the Alaska Coastal Management Program, the Alaska Department of
Environmental Conservation (ADEC), the Division of Fire Prevention, and the
U.S. Environmental Protection Agency.

6.1 Environmental Assessment

An Environmental Assessment (EA) will be completed prior to construction of the
proposed project. An EA is required for all projects that are federally funded or
require a federal permit (such as a Corps of Engineers Wetlands Permit). The
EA confirms there is no significant impact to the environment caused by the
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project. As part of the EA, a Coastal Zone Management Project Questionnaire
will be completed and submitted to the Alaska Coastal Management Program.
The Coastal Zone Management Project Questionnaire helps to identify state or
federal permits that may be required.

6.2 Fire Code

A Plan Review permit from the State Fire Marshal is required for the fuel and
power plant portions of the project. Final stamped design drawings will be
submitted to the Fire Marshal for review prior to construction. Plans will be
reviewed for conformance with the International Fire Code and related codes
including the International Building Code and the National Electrical Code. The
review process can take anywhere between 3 weeks to 6 months. Plans should
be submitted by January to ensure approval in time for April construction.

6.3  Air Quality Permit

The ADEC requires diesel-electric power generation facilities to comply with
18AACS50 Air Quality Control requirements. A “General Permit 1A” (GP1A) is
required for those facilities which have the potential to emit more than 100 but
less than 250 tons/year of nitrates (NOx), but that actually consume less than
827,250 gallons of fuel per year.

The existing facility currently consumes approximately 500,000 gallons/year and
operates under an existing GP1A permit (105GP1A01). The concept design
calls for reusing 3 out of the 4 existing generators at the new plant, and replacing
the 4th generator with a new more fuel efficient generator. With the new
generator and 3 existing generators, the Utility will continue to operate within the
GP1A limits (less than 250 TPY, and less than 827,250 gallons). Bill Walker with
ADEC was contacted and confirmed that if the new plant continues to comply
with the existing avoidance limits a new minor permit is not required. Mr. Walker
also confirmed that a DEC construction permit is not required since the new
power plant will replace the existing permitted power plant (stationary source).

6.4 Spill Response

Because Yakutat Power does not receive fuel delivery by marine vessel, the new
facility will not be subject to U.S. Coast Guard regulations. However, since the
power plant will have oil storage tanks in excess of 1320 gallons, it will continue
to be subject to U.S. Environmental Protection Agency regulations which require
preparation of a Spill Prevention Control and Countermeasures (SPCC) plan.
Since all deliveries will be received by truck or land based fuel transfer pipeline
(no direct marine deliveries) the facility will not be subject to U.S. Coast Guard
regulation and will not require a Facility Response Plan or an Operation Manual.

Spill response gear including sorbent material and protective safety gear will be
purchased and left on-site upon project completion along with existing 3,000
gallon day tank to serve as oil-spill contingency storage.

7.0 CONSTRUCTION PLAN

The AEA/REG has a history of administering similar projects on a "modified"
force-account basis. Force-account construction involves the owner or grantee
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acting as the employer and utilizing primarily local labor. This method tends to
achieve a higher percentage of local hire and is strongly supported by many
communities and funding agencies. The highly technical nature of power
generation and distribution projects requires a limited number of workers with
specific experience and expertise to be brought in for the project when not
available locally. All work must be supervised and managed by a superintendent
with extensive experience in the construction of rural power generation and
distribution systems. All specialty work, such as pipe welding and electrical
installation must be performed by skilled craftsmen with appropriate
certifications. An experienced construction manager will be required to recruit
the necessary skilled labor, coordinate the construction team, and oversee
procurement and project logistics. The design engineer will provide quality
control through communication with the construction manager and periodic on-
site inspections.

The nature of the projects identified will allow most of the projects to be
constructed simultaneously and independently from the other. The distribution
system upgrades are separate from the power plant and bulk fuel and will not
need to be constructed using the same construction management team. The
construction of the bulk fuel storage and day tanks will necessarily be a part of
the power plant construction. The fuel line to the Delta Western Tank farm can
be constructed independent of the power plant.

During the construction of the electrical distribution system, the new distribution
system must be completely installed and the existing services converted to the
new system before the existing system can be taken out of service.

There is one basic option for shipping project construction materials and
equipment into Yakutat:

e Alaska Marine Lines provides containerized freight service to Yakutat.
Freight is delivered by ramp barge and offloaded onto the beach in the
vicinity of the ferry dock with a large fork lift. The cost associated with this
service is approximately $0.35 per pound from Seattle for containerized
freight, including container use. The cost estimate and the project schedule
have been developed on this basis. Containers are available in 20, 24 and
40-foot lengths.

7.1 Local Job Skills

A request was made for information regarding the availability of specialty skilled
labor in Yakutat. The requested information has not been received, so the
number of skilled laborers available in Yakutat is unknown.

It is expected that some skilled tradesmen from outside the community will be
needed to support the project including a project superintendent, a certified pipe
welder/mechanical foreman, a journeyman electrician, and a journeyman
lineman.
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7.2 Local Equipment

A request was made for information regarding the heavy equipment available in
Yakutat. The requested information has not been received. However, the City
and YPI have a variety of heavy equipment such as dozers, graders, and trucks.
There is also a private construction contractor in Yakutat (Pate Construction) that
has a wide variety of equipment including a track hoe, large dozers, dump trucks,
and reportedly a 15-ton crane with a 60 foot boom. It is anticipated that almost
all heavy equipment required for the project will be available from within Yakutat.

Prior to the start of construction, an experienced fleet service mechanic will need
to go through the equipment with the local mechanic to ensure the equipment is
in proper operating condition.

7.3 Material Sources

This project has minor site development so very little fill material will be required.
Good quality gravel fill is readily available within the community.

8.0 SCHEDULE

For scheduling and funding purposes, the proposed RPSU project has been
divided into two sections: Section 8.1, “Power Plant Replacement, Fuel System
Upgrade, & Heat Recovery System Upgrade Project Schedule”, and Section 8.2,
“Distribution System Upgrade Project Schedule”.

8.1 Power Plant Replacement, Fuel System Upgrade, & Heat Recovery
System Upgrade Project Schedule

The power plant replacement, fuel storage upgrade, and heat recovery upgrade
work will need to be accomplished as one project to maintain uninterrupted utility
service. The following schedule has been developed on the assumption that
funding will be available in time for construction in 2006. It has been set to take
advantage of best seasonal weather for exterior work and building construction.
The schedule could be adjusted as required to accommodate funding availability.

¢ Aug-Dec 2005: Design, permitting, and site control.

e Dec 2005-Jan 2006: Order building, transformers, switchgear, radiators, etc.
e Apr-Jun 2006: Site work and building erection.

e Jul-Nov 2006: Mechanical, electrical and new 3516 generator installation.

e Dec 2006: Move existing 3508 generator and begin testing.

e Jan 2007: Train operators and place community on new generators.

e Feb 2007: Move existing 3512 and 3516 generators and commission system.
e Mar-Apr 2007: O&M manuals and project close out.

Note that initially only one existing generator will be moved to the new plant. This
will allow the old plant to remain in service until two generators have been tested
and the new plant is ready to be placed in service. Also note that this has been
scheduled to take place in the winter when loads are typically low.
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8.2 Distribution System Upgrade Project Schedule

Work on the Distribution System Upgrade Project has been divided into three
separate phases, with construction of each phase dependant on available
funding. Construction of each phase can occur independently of one another,
however Phase 3 construction must be completed after either Phase 1 or Phase
2 has been completed.

It is estimated that work on Phase 1 will take two complete spring/summer
construction seasons. It is estimated that construction of Phase 2 and Phase 3
will each take one complete spring/summer construction season.

It is recommended that the majority of all trenching work take place in the less
rainy months of April through July, and be completed prior to the fall.

9.0 COST ESTIMATE

The construction cost estimates have been developed based on a "modified"
force-account approach utilizing a combination of local labor, certified craftsmen,
and specialty sub-contractors under the direction of an experienced construction
manager. Labor rates are based on Title 36 equivalent wages for certified
specialty labor and prevailing local force-account wage rates for general labor
and equipment operation.

Detailed cost estimates are included in Appendix B. Separate estimates have
been prepared for the Power Plant Upgrade (including Bulk Fuel and Heat
Recovery) each phase of the Distribution System Upgrade, and the Fuel
Transfer Pipeline Installation. The estimated total project cost including all
design, supervision, inspection, permitting, and a 15% contingency for each
component is:

e $2,638,033 Power Plant Upgrade

e $2,848,047 Distribution System Upgrade Phase 1
. $2,109,236 Distribution System Upgrade Phase 2
e $ 728328 Distribution System Upgrade Phase 3
e $5,685,611 Distribution System Total

e $ 281,973 Fuel Transfer Pipeline Installation
e $8,605,617 Grand Total All Improvements

The total installed generation capacity of the new power plant is 4,115 kW. The
unit cost of the Power Plant Upgrade is $641/kW which is within the Denali
Commission benchmark cost range of $1,250 to $500 per installed kW for
greater than 1,200kW capacity power plants.
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APPENDIX B

CONSTRUCTION COST ESTIMATE



ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING POWER PLANT COST ESTIMATE SUMMARY CONCEPT DESIGN REPORT
POWER GENERATION UPGRADES $1,403,350

FUEL SYSTEM SYSTEM UPGRADES $133,470

HEAT RECOVERY UPGRADES $88,850
MISCELLANEQOUS $20,950
OVERHEAD $199,100

FREIGHT $148,222
CONSTRUCTION SUB-TOTAL $1,993,942

DESIGN AND CONSTRUCTION ADMIN. $150,000
CONSTRUCTION MANAGEMENT $150,000

PROJECT SUB-TOTAL $2,293,942
CONTINGENCY $344,091 15 %
TOTAL PROJECT COST $2,638,033

TOTAL INSTALLED KW CAPACITY 4,115 kW
COST PER KW OF INSTALLED CAPACITY $641
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ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING POWER PLANT COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT UNIT MATL UNIT| LAB | LAB | LABOR | CONTR | FREIGHT TOTAL UNIT TOTAL
COST COST HRS | HRS | RATE| COST COST COST COST WT WT(#)

POWER GENERATION UPGRADES

Power Plant Foundation 150] cu.yd. $100 | $15,000 7| 1050] $65| $68,250 $83,250 600 90,000
40'x80' Metal Building 1] lump [$125,000 | $125,000 700 700 $65| $45,500 $170,500 | 43,000 43,000
Hoist 1| lump | $25,000 | $25,000 240 240 $65| $15,600 $40,600 | 6,000 6,000
1500 kW Genset (Cat 3516B) 1] ea. $0 $0 120 120 $65 $7,800 $7,800 0
1100 kW Genset (Cat 3516DITA) 1] ea. $0 $0 120 120f $65 $7,800 $7,800 0
880 kW Genset (Cat 3512B) 1] ea. $0 $0 120 120 $65 $7,800 $7,800 0
600 kW Genset (Cat 3508B) 1] ea. $0 $0 100 100] $65 $6,500 $6,500 | 20,000 20,000
125 VDC Battery Rack 1] ea. $15,000 | $15,000 20 20| %65 $1,300 $16,300 ] 5,000 5,000
Switchgear (Generator) 1| lump |$400,000 | $400,000 150 150 $65 $9,750 $409,750 | 25,000 25,000
Switchgear (Distribution) 3] ea. $19,000 | $57,000 20 60| $65 $3,900 $60,900 | 5,000 15,000
2500 kVA Step Up XFMR 2] ea. $19,000 | $38,000 20 40] %65 $2,600 $40,600 | 19,000 38,000
1500 kVA Step Up XFMR (Exist.) 1] ea. $0 $0 30 30] $65 $1,950 $1,950 0
4160V Dry Type XFMR 1] ea. $14,000 | $14,000 20 20| %65 $1,300 $15,300 ] 1,400 1,400
Generation/Distribution Wiring 1] lump | $20,000 | $20,000 | 200] 200] $65| $13,000 $33,000 | 5,000 5,000
Fire Suppression 1] lump [$100,000 | $100,000 200 200] $65| $13,000 $113,000 | 2,000 2,000
Ventilation 11 lump | $30,000 | $30,000 150 150 $65 $9,750 $39,750 | 3,000 3,000
Radiators 4] ea. $20,000 | $80,000 40 160] $65| $10,400 $90,400 | 3,000 12,000
Air Compressors, Tank, & Piping 1| lump | $20,000 | $20,000 100} 100] $65 $6,500 $26,500 | 1,500 1,500
Engine Coolant Piping 1] lump | $30,000 | $30,000 350 350 $65| $22,750 $52,750 | 8,000 8,000
Exhaust Silencers 4| ea. $3,000 [ $12,000 40| 160f $65] $10,400 $22,400 950 3,800
Exhaust Thimbles, Pipe, Etc 4| ea. $2,500 [ $10,000 30 120 $65 $7,800 $17,800 | 3,000 12,000
Stn Service/Lighting/Wiring 1} lump | $30,000 | $30,000 240 240 $65| $15,600 $45,600 | 1,500 1,500
VFD Panels 4] ea. $8,000 | $32,000 20 80| $65 $5,200 $37,200 200 800
Used Oil Blender (Wotec) 1] lump | $10,000 | $10,000 40 40[ $65 $2,600 $12,600 500 500
Gen Fuel/Lube Oil Piping 1] lump $8,000 $8,000 80 80] $65 $5,200 $13,200 700 700
Misc Strut, Hangers, Fasteners 1} lump | $16,000 | $16,000 80 80] $65| $5,200 $21,200 700 700
Fill Coolant & Lube 1] lump $5,000 $5,000 60 60| $65 $3,900 $8,900 | 10,000 10,000
FUEL SYSTEM UPGRADES

30,000 Gal D.W. Bulk Tank 1 ea $60,000 | $60,000 40 40| $65 $2,600 $62,600 0
3,000 Gal D.W. Day Tank 1] ea. $15,500 | $15,500 40 40| $65 $2,600 $18,100 0
Concrete Foundation 6| cu.yd. $100 $600 7 42| $65 $2,730 $3,330 600 3,600
2" Sch 80 Welded Above Grade 147] lin. ft. $6.00 $882 0.10 15| $65 $956 $1,838 5 735
Paint Piping 91| sq.ft. $0.60 $55 0.30 27| $65 $1,782 $1,837 0.20 18
Concrete Support Blocks 5] ea. $10.00 $50 [ 1.00 5] $65 $325 $375 13 65
Misc Strut & Pipe Clamps 1] lump $1,000 $1,000 30 30| $65 $1,950 $2,950 200 200
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ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING POWER PLANT COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT UNIT MATL UNIT| LAB [ LAB | LABOR | CONTR | FREIGHT TOTAL UNIT TOTAL
COST COST HRS | HRS | RATE| COST COST COST COST WT WT(#)
Flexible Connectors 4] ea $125 $500 1 4] $65 $260 $760 10 40
Manifold Fittings 1] lump $2,500 $2,500 150 150] $65 $9,750 $12,250 3000 3000
2" Flanged Check Valves 2| ea $175 $350 1 2| %65 $130 $480 30 60
2" Flanged Ball Valves 2| ea $225 $450 1 2| $65 $130 $580 30 60
2" Strainers 11 ea $360 $360 1 1|  $65 $65 $425 50 50
3" Fill Limiters 2] ea $1,250 $2,500 4 12] $65 $780 $3,280 20 40
2 HP Submersible Pumps 1 ea $2,000 $2,000 6 6] $65 $390 $2,390 100 100
Custody Transfer Meter 11 ea $2,800 $2,800 10 10] $65 $650 $3,450 100 100
Emergency Vents 4] ea $300 $1,200 2 8| $65 $520 $1,720 75 300
Pressure/Vacuum/Whistle Vents 2| ea $250 $500 2 4] $65 $260 $760 20 40
Clock Type Gauges 2| ea $280 $560 2 4] $65 $260 $820 20 40
3-Point Float Switch 1] ea $1,200 $1,200 5 5] $65 $325 $1,525 50 50
Day Tank Fill Control Panel 1] ea. $3,500 $3,500 60 60 $65| $3,900 $7,400 200 200
Conduit, Conductors, & Devices 1| lump $4,000 $4,000 40 40| $65 $2,600 $6,600 1000 1000
HEAT RECOVERY UPGRADES
Arctic Pipe 450| it $30 | $13,500| 0.20 90| $65 $5,850 $19,350 15 6,750
Heat Recov Piping & Devices 1] lump $4,000 $4,000 1001 100] $65| $6,500 $10,500 | 3,000 3,000
Expansion Tank 1] lump $3,000 $3,000 10 10] $65 $650 $3,650 | 3,000 3,000
Heat Recov Pumps & VFD Panel 1} lump | $10,000 | $10,000 40 40| $65 $2,600 $12,600 800 800
New Pwr Plt Heat Exchanger 1] ea. $20,000 | $20,000 80 80| $65 $5,200 $25,200 ] 5,000 5,000
Rebuild School Heat Exchangers 2| ea. $5,000 [ $10,000 20 40| $65 $2,600 $12,600 100 200
New Voc-Ed Heat Exchanger 1] ea. $3,000 $3,000 30 30] $65| $1,950 $4,950 100 100
MISCELLANEOUS
Signs & Valve Tags 1] lump $2,000 $2,000 30 30| $65 $1,950 $3,950 100 100
Spill Response Supplies 1] lump | $2,000 $2,000 0 0] %65 $0 $2,000 600 600
SmartAsh with spare parts 1] lump | $3,000 $3,000 0 o[ $65 $0 $3,000 200 200
Misc Hardware 1] lump | $2,000 $2,000 0 0] $65 $0 $2,000 500 500
Misc Tools & Safety Gear 1] lump $5,000 $5,000 0 0] $65 $0 $5,000 500 500
Welding Rod, Gases, Etc. 1] lump $5,000 $5,000 0 0] $65 $0 $5,000 1000 1000
OVERHEAD
Audit Grants 1| lump $6,000 $6,000
ROW Legal Work 1] lump $15,000 $15,000 0
Service Local Heavy Equip 1] lump [ $10,000 | $10,000 | 200] 200] $65| $13,000 | $20,000 $43,000 0
Rent Heavy Equip. & Pickup 1] lump $50,000 $50,000
Pickup Rent 10| mo. $6,000 $6,000 0
Welder/Compr/Misc Tool Rent 1] lump $20,000 $20,000 0
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ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE MAY 24, 2005
ENGINEERING POWER PLANT COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT UNIT MATL UNIT| LAB | LAB | LABOR | CONTR | FREIGHT| TOTAL UNIT TOTAL
COST COST | HRS | HRS | RATE| COST CcOosT COST COST WT WT(#)
Project Diesel Fuel/Gasoline 1] lump $5,000 $5,000 0
Commission/Train Operators 40| hr 1 40| $80 $3,200 $3,200
Superintendent Overhd Off-Site 1001 hr 1 100] $80 $8,000 $8,000
Superintendent Overhd On-Site 100] hr 1 100 $80| $8,000 $8,000
Crew Travel Time 80| hr 1 80] $80| $6,400 $6,400
Crew Airfares 8| trips $8,000 $8,000
Crew Per Diem 250| mn.dy $10,500 $10,500
Housing Rent 10| mo. ~$10,000 $10,000
FREIGHT 336,348
Barge Freight Seattle-Yakutat 336348 ib. $0.35 $117,722
Barge 30,000 Gallon Tank 1] lump | $16,000 $16,000
Barge 3,000 Gallon Tank 1| lump $4,500 $4,500
Misc Small Freight & Gold Streaks 1] lump | $10,000 ~$10,000
[CONSTRUCTION SUB-TOTAL $1,285,007 6,037 $470,213 | $150,500 | $148,222 | 51,993,042
Engineering (Design & CCA) 1| ump $150,000
Construction Management 1] lump $150,000
[PROJECT SUB-TOTAL $1,285,007 410,213 | $450,500 | $148,222 | 52,293,042 |
Contingency 5% — $344,007 |
[TOTAL PROJECT COST | $2,638,033 |




ALASKA ENERGY AND
ENGINEERING

YAKUTAT POWER SYSTEM UPGRADE
DISTRIBUTION SYSTEM PHASE 1, 2, 3 COST ESTIMATE SUMMARY

DELTA WESTERN FUEL DOCK, AND THE SCHOOLS

PHASE 1 - OLD TOWN, MALLOT AVENUE, RIDGE ROAD, POST OFFICE ROAD, HARBOR, LEONARDS LANDING,
RANGE SITE SUBDIVISION, ASHA SUBDIVISION, THUNDERLAND SUBDIVISION, LAKESTREET SUBDIVISION,

DISTRIBUTION UPGRADE $1,823,420
OVERHEAD $285,320
FREIGHT $127,823
CONSTRUCTION SUB-TOTAL $2,236,563
DESIGN AND CONSTRUCTION ADMIN. $120,000
CONSTRUCTION MANAGEMENT $120,000
PROJECT SUB-TOTAL $2,476,563
CONTINGENCY $371,484 15 %
PROJECT COST $2,848,047

PHASE 2 - THE AIRPORT, AIRPORT ROAD, GLACIER BEAR SUBDIVISION, USFS SERVICE, AND RCAG SERVICE

DISTRIBUTION UPGRADE $1,458,565

OVERHEAD $91,560

FREIGHT $123,993

CONSTRUCTION SUB-TOTAL $1,674,118

DESIGN AND CONSTRUCTION ADMIN. $80,000

CONSTRUCTION MANAGEMENT $80,000

PROJECT SUB-TOTAL $1,834,118

CONTINGENCY $275,118 15 %
PROJECT COST $2,109,236
[SUB-TOTAL PHASE 1 & PHASE 2 $4,957,283 |

MAY 24, 2005

CONCEPT DESIGN REPORT



ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE

ENGINEERING DISTRIBUTION SYSTEM PHASE 1, 2, 3 COST ESTIMATE SUMMARY

MAY 24, 2005
CONCEPT DESIGN REPORT

PHASE 3 - OCEAN CAPE ROAD, WEST SUBDIVISION, AND SOUTH SUBDIVISION

DISTRIBUTION UPGRADE $418,840
OVERHEAD $77,980
FREIGHT $36,509
CONSTRUCTION SUB-TOTAL $533,329
DESIGN AND CONSTRUCTION ADMIN. $50,000
CONSTRUCTION MANAGEMENT $50,000
PROJECT SUB-TOTAL $633,329
CONTINGENCY $94,999 15 %
PROJECT COST $728,328
TOTAL PROJECT COST PHASE 1, PHASE 2, &

PHASE 3 $5,685,611




ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING DISTRIBUTION SYSTEM PHASE 1 COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT| UNIT MATL | UNIT| LAB | LAB LABOR CONTR | FREIGHT| TOTAL UNIT | TOTAL
COST | COST | HRS | HRS | RATE COST COST COST COST WT | WT(#

CONSTRUCTION

15 kV, JCN, CIC, 133% #2/0,

EPR Cable 100,000} lin.ft. $2.60/$260,000 | 0.08] 8000] $60 | $480,000 $740,000 2.05| 211,667

Trenching/Backfill 30,000] lin.ft. $0.00 $0| 0.15] 4500/ $60| $270,000 $270,000 0.00 0

Secondary Cable 7000] lin.ft. $1.60 $11,200 0.08 560] $60 $33,600 $44,800 1.50] 10,500

Three-Phase Tap Boxes 13| ea. $1,000] $13,000 12 156] $60 $9,360 $22,360 350 4,550

Sectionalizing Cabinet 5] ea. | $20,500|%$102,500 12 60| $60 $3,600 $106,100 | 2500] 12,500

Secondary Pedestals 16| ea. | $125.00] $2,000 4 64| $60 $3,840 $5,840 20 320

200 Amp Load Break Elbows 396| ea. $65.00| $25,740 2 792| $60 $47,520 $73,260 2.00 792

Transformer - 10 kVA, single

phase, with Ground Sleeve 25| ea. | $1,375 ] $34,375 10 250] $60 $15,000 $49,375 625| 15,625

Transformer - 15 kVA, single

phase, with Ground Sleeve 5| ea. | $1,425| $7,125 10 50| $60 $3,000 $10,125 650 3,250

Transformer - 25 kVA, single

phase, with Ground Sleeve 50| ea. | $1,420 | $71,000 10 500| $60 $30,000 $101,000 675| 33,750

Transformer - 37.5 kVA, single

phase, with Ground Sleeve 8] ea. $1,570 | $12,560 10 80| $60 $4,800 $17,360 725 5,800

Transformer - 50 kVA, single

phase, with Ground Sleeve 2] ea. | $1,700 | $3,400 10 20| $60 $1,200 $4,600 775 1,550

Transformer - 75 kVA, three-

phase, with Ground Sleeve 1| ea. $4,200f $4,200 20 20| $60 $1,200 $5,400| 2855 2,855

Transformer - 150 kVA, three-

phase, with Ground Sleeve 4] ea. | $4,250| $17,000 20 80| $60 $4,800 $21,800 | 3350[ 13,400

Transformer - 300 kVA, three-

phase, with Ground Sleeve 1] ea. | $5,000] $5,000 20 20| $60 $1,200 $6,200 | 4450| 4,450

Demolition of Existing Overhead| 25600 lin.ft. $0.00 $0| 0.05] 1280 $60 $76,800 $76,800 0 0

Service Conversion 140| ea. | $250.00| $35,000 9.50] 1330 $60 $79,800 $114,800 30| 4,200

Right of Way Clearing 25,600[ linft. | $0.00 ~$0| 0.10] 2560] $60 | $153,600 $153,600 0 0
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ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE MAY 24, 2005
ENGINEERING DISTRIBUTION SYSTEM PHASE 1 COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT| UNIT MATL | UNIT| LAB LAB LABOR CONTR | FREIGHT| TOTAL UNIT | TOTAL
COST COST | HRS | HRS | RATE COST COST COST COST WT | WT(#)
OVERHEAD
Audit Grants 1] lump $6,000 $6,000
Rent Heavy Equip. & Pickup 1| lump $20,000 $20,000
Road Crossings (Boring) 10| ea. |$14,000 $140,000 $140,000
Superintendent Off-Site
Overhead 80| hr 1 80| $80 $6,400 $6,400
Superintendent On-Site
Overhead & Supervision 960| hr 1 960| $80 $76,800 $76,800
Crew Travel Time 50 hr 1 501 $80 $4,000 $4,000
Crew Airfares 5] trips $5,000 $5,000
Crew Per Diem 360} mn.dy $15,120 $15,120
Housing Rent 12| mo. ~$12,000 $12,000
FREIGHT 325,209
[Barge Freight Seattle-Yakutat 325200 | Ib. $0.35 $113,823
Project De-Mob 1] lump | $4,000 $4,000
Misc Small Freight 1 | lump [$10,000 - $10,000
CONSTRUCTION SUB-TOTAL $604,100 21,412 $1,306,520 $198,120 | $127,823 $2,236,563
Engineering (Design & CCA) 1] lump $120,000
Construction Management 1] Tump $120,000
[PROJECT SUB-TOTAL $604,100 1,306,520 | $438,120 | $127,823 | 52,476,563 |
Contingency 18] % | $371,484
[TOTAL PROJECT COST | $2,848,047 |
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ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING DISTRIBUTION SYSTEM PHASE 2 COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN [UNIT| UNIT MATL | UNIT| LAB LAB LABOR CONTR | FREIGHT| TOTAL UNIT | TOTAL
COST COST HRS | HRS | RATE COST COST COST COST WT WT(#)

CONSTRUCTION

15 kV, JCN, CIC, 133% #2/0,

EPR Cable 125,000] lin.ft. $2.60|$325,000 0.08] 10000f $60 $600,000 $925,000 2.05| 264,583

Trenching/Backfill 14,250] lin.ft. $0.00 $0 0.15 2138 $60 $128,250 $128,250 0.00 0

Secondary Cable 1,700] lin.ft. $1.60[ $2,720| 0.08 136| $60 $8,160 $10,880 1.50 2,550

Three-Phase Tap Boxes 22| ea. | $1,000] $22,000 12 264| $60 $15,840 $37,840 350] 7,700

Sectionalizing Cabinet 4] ea. | $20,500] $82,000 12 48| $60 $2,880 $84,880 2500 10,000

Secondary Pedestals 10| ea. | $125.00] $1,250 4 40] $60 $2,400 $3,650 20 200

200 Amp Load Break Elbows 240| ea. $65.00] $15,600 2 480] $60 $28,800 $44,400 2.00 480

Transformer - 15 kVA, single

phase, with Ground Sleeve 5| ea. | $1425| $7,125 10 50| $60 $3,000 $10,125 650] 3,250

Transformer - 25 kVA, single

phase, with Ground Sleeve 11| ea. | $1,420 | $15,620 10 110] $60 $6,600 $22,220 675| 7,425

Transformer - 37.5 kVA, single

phase, with Ground Sleeve 7| ea. | $1,570| $10,990 10 70[ $60 $4,200 $15,190 725| 5,075

Transformer - 50 kVA, single

phase, with Ground Sleeve 4| ea. | $1,700 $6,800 10 40| $60 $2,400 $9,200 775 3,100

Transformer - 45 kVA, three-

phase, with Ground Sleeve 1] ea. $4,200] $4,200 20 20| $60 $1,200 $5,400 2625 2,625

Transformer - 150 kVA, three-

phase, with Ground Sleeve 1] ea. | $4,200] $4,200 20 20| $60 $1,200 $5,400 | 13400] 13,400

Demolition of Existing Overhead | 14,250] lin.ft. $0.00 $0| 0.05 713  $60 $42,750 $42,750 0 0

Service Conversion 34| ea. | $250.00f $8,500 | 9.50 323] $60 $19,380 ~ $27,880 30] 1,020

Right of Way Clearing 14,250] lin.ft. $0.00 $0[ 0.10 1425 360 | $85,500 $85,500 0] 0

B-9




ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE MAY 24, 2005
ENGINEERING DISTRIBUTION SYSTEM PHASE 2 COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN [UNIT| UNIT MATL | UNIT| LAB LAB LABOR CONTR | FREIGHT| TOTAL UNIT | TOTAL
COST COST | HRS | HRS | RATE COST COST COST COST WT WT(#)
OVERHEAD
Audit Grants 1] lump $6,000 $6,000
Rent Heavy Equip. & Pickup 1] lump $20,000 $20,000
Superintendent Off-Site
Overhead 80| hr 1 80| $80 $6,400 $6,400
Superintendent On-Site
Overhead & Supervision 480] hr 1 480| $80 $38,400 $38,400
Crew Travel Time 40| hr 1 40| $80 $3,200 $3,200
Crew Airfares 4] trips $4,000 $4,000
Crew Per Diem 180|mn.dy $7,560 $7,560
Housing Rent 6| mo. $6,000 $6,000
FREIGHT 321,408
[Barge Freight Seattle-Yakutat [321408 | 1Ib. $0.35 $112,493
Project De-Mob 1 | lump| $4,000 $4,000
Misc Small Freight 1 [lump| $7,500 $7,500
[CONSTRUCTION SUB-TOTAL $506,005 16,476 $7,000,560 | 343,560 | $123,003 | 51,674,118
Engineering (Design & CCA) 1] lump $80,000
Construction Management 1| lump $80,000
[PROJECT SUB-TOTAL $506,005 [$1,000,560 | $203,560 | $123,903 | 51,634,118
Contingency 5] % | $275,118 |
~ [TOTAL PROJECT COST 2,109,236
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ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE MAY 24, 2005
ENGINEERING DISTRIBUTION SYSTEM PHASE 3 COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN [UNIT] UNIT | MATL [UNIT| LAB | LAB | LABOR | CONTR |FREIGHT| TOTAL | UNIT | TOTAL
COST COST | HRS | HRS | RATE COST COST COST WT WT(#)
CONSTRUCTION
15 kV, JCN, CIC, 133% #2/0,
EPR Cable 30,000] lin.ft. $2.60/ $78,000| 0.05 1500] $60 $90,000 $168,000 2.05| 63,500
Trenching/Backfill 8,000] lin.ft. $0.00 $0| 0.25 2000 $60 $120,000 $120,000 0.00 0
Secondary Cable 600] lin.ft. $1.60 $960 | 0.05 30| $60 $1,800 $2,760 1.50 900
Sectionalizing Cabinet 2| ea. | $20,500] $41,000 | 50.00 100 $60 $6,000 $47,000 2500 5,000
Three-Phase Tap Boxes 6| ea. $820| $4,920 24 144  $60 $8,640 $13,560 350 2,100
Secondary Pedestals 4| ea. | $125.00 $500 8 32| $60 $1,920 $2,420 20 80
200 Amp Load Break Elbows 78] ea. $65.00] $5,070 1 78] $60 $4,680 $9,750 2.00 156
Transformer - 15 kVA, single
phase, with Ground Sleeve 10[ ea. | $1,425| $14,250 30 300 $60 $18,000 $32,250 650 6,500
Demolition of Existing Overhead| 5,500] lin.ft. $0.00 $0| 0.05 275| $60 $16,500 $16,500 0 0
Service Conversion 12| ea. | $250.00] $3,000 [ 5.00 60] $60 $3,600 ~ $6,600 30 360
OVERHEAD
Audit Grants 1] lump $6,000 $6,000
Rent Heavy Equip. & Pickup 1{ lump $20,000 $20,000
Superintendent Off-Site
Overhead 40| hr 1 40] $80 $3,200 $3,200
Superintendent On-Site
Overhead & Supervision 480] hr 1 480f $80 $38,400 $38,400
Crew Travel Time 20| hr 1 20| $80 $1,600 $1,600
Crew Airfares 2| trips $2,000 $2,000
Crew Per Diem 90|mn.dy $3,780 $3,780
Housing Rent 3] mo. $3,000 $3,000
[FREIGHT 78,596
Barge Freight Seattle-Yakutat | 78596 | 1b. | $0.35 $27,509
Project De-Mob 1 [lump] $4,000 $4,000
Misc Small Freight 1 [lump| $5,000 ~ $5,000
[CONSTRUCTION SUB-TOTAL $147,700 5,050 $314,340 | $34,780 | $36,600 | $533,320 |
Engineering (Design & CCA) 1] lump $50,000
Construction Management 1] lump $50,000
[PROJECT SUB-TOTAL $147,700 $314,340 | 134,780 | $36,500 | $633,320 |
Contingency 5] % | $04,999 |
[TOTAL PROJECT COST [ $728,328 |
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ALASKA ENERGY AND

MAY 24, 2005

YAKUTAT POWER SYSTEM UPGRADE

ENGINEERING FUEL TRANSFER PIPELINE INSTALLATION COST ESTIMATE SUMMARY CONCEPT DESIGN REPORT
SITE $5,200

PIPING SYSTEM $76,669

PUMPS, POWER, CONTROLS, ETC. $27,235
MISCELLANEOUS $5,975
OVERHEAD $47,460

FREIGHT $42,655
CONSTRUCTION SUB-TOTAL $205,194

DESIGN AND CONSTRUCTION ADMIN. $20,000
CONSTRUCTION MANAGEMENT $20,000

PROJECT SUB-TOTAL $245,194
CONTINGENCY $36,779 15 %
TOTAL PROJECT COST $281,973
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ALASKA ENERGY AND

YAKUTAT POWER SYSTEM UPGRADE

MAY 24, 2005

ENGINEERING FUEL TRANSFER PIPELINE INSTALLATION COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT| UNIT MATL UNIT| LAB |LAB LABOR CONTR | FREIGHT TOTAL |UNIT] TOTAL
COST COST HRS | HRS |RATE] COST COST COST COST WT | WT(#) |
SITE
Clear Pipeline Easement 1| lump $0 $0 80 80| $65 $5,200 $5,200 0
PIPING SYSTEM )
3" Sch 80 Welded Buried 1,932] lin. ft.| $12.00 $23,184 | 0.25 483| $65 $31,395 $54,579 12| 22218
3" Sch 80 Welded Above Grade 168] lin. ft. $8.00 $1,344 | 0.15 25| $65 $1,638 $2,982 10 1722
1" Sch 160 Welded Above Gradg 21| lin. ft. $5.00 $105| 0.10 2| $65 $137 $242 3 63
Paint Piping 132| sq.ft. $0.60 $79| 0.10 13| $65 $858 $937 ] 0.20 26
Concrete Support Blocks 10| ea. | $10.00 $100 | 1.00 10| $65 $650 $750 13 130
Misc Strut & Pipe Clamps 1| lump | $1,500 $1,500 30 30| $65 $1,950 $3,450 | 400 400
Flexible Connectors 5| ea $125 $625 1 5| $65 $325 $950 10 50
Manifold Fittings 1| lump | $1,250 $1,250 40 40| $65 $2,600 $3,850 | 1000 1000
3" Flanged Check Valves 2| ea $275 $550 2 4| $65 $260 $810 50 100
3" Flanged Ball Valves 3| ea $275 $825 2 6| $65 $390 $1,215 50 150
2" Actuator Valves 1] ea $2,000 $2,000 2 2| $65 $130 $2,130 70 70
3" Strainers 1] ea $460 $460 1 1] $65 $65 $525 50 50
1" Flanged PRV 2| ea $525 $1,050 1 2| $65 $130 $1,180 10 20
3" Fill Limiters 1| ea $1,250 $1,250 4 4] $65 $260 $1,510 40 40
2" Pipeline Filter 1] ea $1,300 $1,300 4 4| $65 $260 $1,560 100 100
PUMPS, POWER, CONTROLS, ETC.
2 HP TEFC Centrifugal Pump 1] ea $1,500 $1,500 4 4] $65 $260 $1,760 75 75
Custody Transfer Meter 1 ea | $3,100 $3,100 10 10] $65 $650 $3,750 | 100 100
Bulk Tank Fill Control Panel 1| ea $3,500 $3,500 60 60| $65 $3,900 $7,400] 200 200
2-Point High/Low Level Switch 1 ea | $1,200 $1,200 5 5| $65 $325 $1,525 50 50
Remote Signal Cable in Conduit 2,000] lin. ft. $1.50 $3,000 | 0.05 100] $65 $6,500 $9,500 0.2 400
Conduit, Conductors, & Devices 1] lump| $2,000 $2,000 20 20| $65 $1,300 $3,300 | 500 500
MISCELLANEOUS
Signs & Valve Tags 1} lump | $1,000 $1,000 15 15| $65 $975 $1,975 50 50
Misc Tools & Safety Gear 1] lump | $2,000 $2,000 0 0] $65 $0 $2,000 | 500 500
Welding Rod, Gases, Etc. 1] lump | $2,000 $2,000 0 0| $65 $0 $2,000 | 1000 1000
OVERHEAD
Audit Grants 1{ lump $3,000 $3,000 0
ROW Legal Work 1] lump $10,000 $10,000 0
Rent/Mobilize Heavy Equip 1| lump $25,000 $25,000 0
Superintendent Overhd Off-Site 25| hr 1 25| $80 $2,000 $2,000 0
Superintendent Overhd On-Site 25 hr 1 25| $80 $2,000 $2,000 0
Crew Travel Time 201 hr 1 201 $80 $1,600 $1,600 0
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ALASKA ENERGY AND YAKUTAT POWER SYSTEM UPGRADE MAY 24, 2005
ENGINEERING FUEL TRANSFER PIPELINE INSTALLATION COST ESTIMATE CONCEPT DESIGN REPORT
ITEM QUAN | UNIT{ UNIT MATL UNIT| LAB |LAB| LABOR CONTR | FREIGHT| TOTAL |JUNIT| TOTAL
COST COST HRS | HRS |RATE| COST COST COST COST WT | WT(#)
Crew Airfares 2| trips $1,600 $1,600 0
Crew Per Diem 36{mn.dy $1,510 $1,510 0
Housing Rent 1| mo. $750 $750 0
FREIGHT 29,014
Barge Freight Seattle-Yakutat 29014 | |Ib. $0.35 $10,155
Barge Tool Mob/De-Mob 1| ea. [ $10,000 $10,000
Airplane Tool Mob/De-Mob 2| ea. | $10,000 $20,000
Misc Small Freight & Gold Streak 1] lump| $2,500 $2,500
CONSTRUCTION SUB-TOTAL $54,922 995 $65,757 | 941,860 | $42,655 $205,194
Engineering (Design & CCA) 1]lump $20,000
Construction Management 1{lump $20,000
PROJECT SUB-TOTAL $54,922 $65,757 | $81,860 | $42,655| $245,194
Contingency 15{% | $36,779
|[TOTAL PROJECT COST $281,973
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SITE CONTROL DOCUMENTS



Alaska Energy and Engmeenn% Inc. 7 Z‘?f}@ H
Mailing Address - P.O. Box 111405 e ,
Anchorage, AK 99511-1405 (M5 gt caded]

(9 7) 349-0100 A Track 23, Asedh,
" 349-8001 fax et 2 podkd
October 19, 2004 b a0 trie o plok
} ! l\bﬁj
Ly g
Title Insurance Agency (2 Pages Faxed) 907-789-2375
Attn: Audra
9097 Glacier Highway

Juneau, AK 99801
Subject: Yakutat Certificate to Plat Information

Dear Audra:

Please find enclosed a map depicting a portion of the Community of Yakutat. Please
prepare a Certificate to Plat including the following properties:

e Parcels1&2: AS.L.S.87-133

e Parcel 3: Tract A, South Addition

e Parcel 4: Tract B, South Addition

e Parcel 5: Tract 2D

e Parcel 6: Ocean Cape Road

e Parcel 7: Road ROW South of Ocean Cape Road, USS 3590
e Parcel 8: Mallott Avenue

* Parcel 9: Forest Highway

e Parcel 10: Airport Road

Please indicate the estimated lead-time to deliver the Certificate to Plat.

You are authorized to bill up to $500 for this effort. If you anticipate exceeding
this amount, please call me prior to proceeding. -

If you have any questions, please call me at (907) 349-0100, or fax your ‘comments t
(907) 349-8001. y ents to

Sincerely,

Sféven J.m
President

Attachments — as noted
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TITLE INSURANCE AGENCY
9097 Glacier Highway
Juneau, Alaska 99801

(907) 789-1671 FAX 789-2375

CERTIFICATE TO PLAT

Date: November 10, 2004 Order No. 34597

Alaska Energy & Engineering, Inc.
P.O. Box 111405

Anchorage, Ak 99511-1405

Attn: Steve J. Stassel

This is a Certificate as of October 11,2004 at 5:00 p.m. for a plat on the following described property:

Parcels 1 & 2:
Alaska State Land Survey No. 87-133, according to Plat 88-14 as amended by Plats 88-24 and 89-1,

Juneau Recording District, First Judicial District, State of Alaska.

Parcel 3:
Tract A of the South Addition, Yakutat Alaska Subdivision according to Plat 579, Juneau Recording

District, First Judicial District, State of Alaska.

Parcel 4:
Tract B of South Addition, Yakutat, Alaska Subdivision, according to Plat 579, Juneau Recordmg

District, First J udlcnal District, State of Alaska.

Parcel 5:
Tract 2-D of Alaska State Land Survey No. 90—213 according to Plat 92-2, Juneau Recording District,

First Judicial District, State of Alaska.

A search of the records of the Juneau Recording Office by this Company reveals that title to the property
described herein is vested on the date shown above in:

Parcels 1 & 2
City of Yakutat

Parcel 3:
Yakutat Power

Parcel 4:
City of Yakutat

Parcel 5:
Delta Western, Inc., a Washington Corporation



SUBJECT only to the exceptions shown herein:

GENERAL EXCEPTIONS:
1. Encroachments or questions of location, boundary and area, which an accurate survey may

disclose; public or private easements, claims of easements or encumbrances which are not
disclosed by the public records including but not limited to rights of the state and/or public in and
to any portion of the land for right of way as established by federal statute RS 2477; rights or
claims of persons in possession, or claiming to be in possession, not disclosed by the public
records; material or labor liens or statutory liens under State Acts not disclosed by public records;
water rights or matters relating thereto; any service, installation or construction charges for sewer,

water or electricity.

2. Right of use, control or regulation by the United States of America in the exercise of powers over
navigation; defects, liens, encumbrances, or other matters created or suffered by the insured;
rights, claims based upon instruments or upon facts not disclosed by the public records but of
which right, claims, instruments or facts the insured has knowledge.

3. General taxes not now payable; matters relating to special assessments and special levies, if any,
preceding the same becoming a lien.

4. Mining claims, reservations or exceptions in patents or in Act authorizing the issuance thereof.

5. Any law, ordinance or governmental regulation (including but not limited to building and zoning

laws, ordinances, or regulations) restricting, regulating, prohibiting or relating to (I) the
occupancy, use or enjoyment of the land; (II) the character, dimensions or location of any
improvement now or hereafter erected on the land; (III) a separation in ownership or change in the
dimensions or area of the land or any parcel of which the land is or was a part; or (iv)
environmental protection, or the effect of any violation of these laws,, ordinances or governmental
regulations, except to the extent that a notice of the enforcement thereof or a notice of a defect,
lien or encumbrance resulting from a violation or alleged violation affecting the land has been

recorded in the public records at Date of Certificate.

6. “Consumer Credit Protection,” “Truth in Lending” or similar law, or failure to comply with said
law(s).
7. Any claim by reason of the operation of federal bankruptcy, state insolvency, or similar creditor’s

rights laws.

SPECIAL EXCEPTIONS:
SEE EXHIBIT A

-END OF EXCEPTIONS-
The property address is: NHN Yakutat 99689

This report is restricted to the use of the addressee and is not to be used as a basis for closing any
transaction affecting title to said property. Liability of the Company is limited to the compensation

received therefore.

Charge: $500.00
Z nsurance Agency, Inc.

QP oYy

Audra Petersen
Title Officer
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SCHEDULE B (Continued)

TIA No.: 34597
RE: CERTPLAT/INV/

CERTIFICATE TO PLAT

EXHIBIT A

Parcels 1 & 2:

1. Reservations in the U.S. Patent.

2. Reservations in the State of Alaska Patent, as amended by the State of Alaska Release of Patent Reservation
recorded on February 25, 2002 in Serial No. 2002-001248-0.

3. Easement for Public Access as delineated on the plat of Alaska State Land Survey No. 87-133. (affects: Easterly

60 feet)

4. Easement for Yakutat & Southern Railroad as delineated on the plat of Alaska State Land Survey No. 87-133.
(affects: Northerly portion)

5. City of Yakutat taxes, and/or liens, if any.

NOTE: A letter of inquiry has been sent and information will be forwarded upon receipt of same.

Parcel 3:
6. Reservations in the U.S. Patent.

7. Reservations in the State of Alaska Patent.

8. Easement for Utility as delineated on the plat of South Addition, Yakutat, Alaska. (affects: Southerly 20 feet)

9. City of Yakutat taxes, and/or liens, if any.

NOTE: A letter of inquiry has been sent and information will be forwarded upon receipt of same.

Commitment Schedule B - Page 2



SCHEDULE B (Continued)

TIA No.: 34597
RE: CERTPLAT/INV/

Parcel 4:
10. Reservations in the U.S. Patent.

11. Reservations in the State of Alaska Patent.

12. Easement for Utility as delineated on the plat of South Addition, Yakutat, Alaska. (affects: Southerly 20 feet)

13. City of Yakutat taxes, and/or liens, if any.

NOTE: A letter of inquiry has been sent and information will be forwarded upon receipt of same.

Parcel 5:
14. Reservations in the U.S. Patent.

15. Reservations, restrictions, covenants, conditions, easements and use rights as contained in Quitclaim Deed from
State of Alaska to Delta Western Fuel and Lube, Inc., recorded May 28, 1997 in Book 472 at Page 325.

16. Apparent Easement for overhead power lines as shown on Plat 92-2.

17. ENCROACHMENT(S) disclosed by survey:

DATED: December 27, 1991

SURVEYOR: Gary D. Druly

SURVEY NO: ASLS 900213

BEING: overlap of security fence onto adjoining

Lot 2-A ASLA 90-213, and overlap of covered walk
way onto public right-of-way

18. DEED OF TRUST, including the terms and provisions thereof, plus interest and any other amounts payable under

the terms thereof:

TRUSTOR: Delta Western Fuel & Lube, Inc.
TRUSTEE: TransAlaska Title Insurance Agency,Inc.
BENEFICIARY: MAPCO Alaska Petroleum, Inc.

DATED: February 6, 1998

RECORDED: February 10, 1998 in Book 487 at Page 523
AMOUNT: $4,000,000.00

19. City of Yakutat taxes, and/or liens, if any.

NOTE: A letter of inquiry has been sent and information will be forwarded upon receipt of same.

-END OF EXCEPTIONS-
The property address is: NHN, Yakutat, AK 99689

Commitment Schedule B - Page 3



APPENDIX D

POWER GENERATION DATA
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Yakutat PCE data
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1400
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1650
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1115
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1130
1320
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1360
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1400
1140
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1180
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kWh gen/gal
y $45,109 $66,388 688425 688425 14.7 . 925.3
1995 August 51774 $59,611 $66,388 752507 676773 14.5 13.1 1011.4
1995 September 62169 $48,440 $66,388 914088 835864 14.7 134 1269.6
1995 October 41397 $48,416 $59,397 593567 539141 14.3 13.0 797.8
1995 November 43356 $45,291 $69,397 638897 591593 14.7 13.6 887.4
1995 December 35341 $36,157 $59,397 515563 465794 14.6 13.2 693.0
1995 January 34792 $35,592 $73,112 512777 467229 14.7 134 689.2
1995 February 37066 $37,511 $48,929 530889 489098 14.3 13.2 790.0
1995 March 35274 $34,322 $75,876 507214 475574 14.4 13.5 681.7
1995 April 52852 $51,425 $81,312 753389 698408 14.3 13.2 1046.4
1995 May 50553  $47,368  $57,035 740724 666145 14.7 13.2 995.6
1995 June 42060 $40,924 $74,028 598192 559919 14.2 13.3 830.8
i 533,517! | i 7,745,232% 7,163,963 14.5 13.4 884.8 592,269 7.6%
kWh gen/gal [kWh sold/gal "Line Loss" % LL
1996 July 41389 $40,272 $57,710 624611 569354 15.1 13.8 839.5
1996 August 54561 $53,088 $57,710 844685 759756 15.5 13.9 1135.3
1996 September 52335 $50,922 $57,710 772287 685128 14.8 131 1072.6
1996 October 39557 $38,488 $57,710 582169 541224 14.7 13.7 782.5
1996 November 46466 $45,211 $55,200 677920 603853 14.6 13.0 941.6
1996 December 39225 $38,166 $55,200 572951 520154 14.6 13.3 770.1
1896 January 48730 $45,910 $55,200 719061 643583 14.8 13.2 966.5
1996 February 35791 $38,791 $55,200 504329 470940 14.1 13.2 750.5
1996 March 38951 $35,181 $55,200 558207 504057 143 129 750.3
1996 April 42567 $41,418 $55,200 576174 515309 13.5 121 ' 800.2
1896 May 37939 $36,915 $55,200 551567 517376 14.5 13.6 7414
1996 June 53608 $52,161 $55,200 772654 744569 14.4 13.9 1073.1 )
i 531,119; | ! 7,756,615[ 7,075,303‘ 14.6 13.3 885.3] 681,312 8.8%
kWh gen/gal [kWh sold/gal | "Line Loss" % LL
1997 July 44703 $43,496 957,474 665581 610418 14.9 137 894.6
1997 August 61992 $60,318 $57,474 899053 812293 14.5 13.1 1208.4
1997 September 50904 $49,530 $57,474 772910 706270 15.2 13.9 1073.5
1997 October 44836 $43,625 $57,474 633239 576647 14.1 12.9 851.1
1997 November 40580 $39,484 $57,474 594734 535579 14.7 13.2 826.0
1997 December 49922 $4_8,574 $57,474 731727 663737 14.7 13.3 983.5
1997 January 43320 $42,053 $57,474 644262 581881 14.9 134 865.9
1997 February 40814 $39.712 $57,474 578261 541345 14.2 133 860.5
1997 March 37342 $36,334 $57,474 556482 482518 149 129 748.0
1997 April 44808 $43,598 $57,474 662343 632031 14.8 14.1 919.9
1997 May 50160 $53,621 $57,474 740458 678604 14.8 13.5 995.2
1997 June 42125 $45,057  $57,474 609455 572494 14.5 13.6 846.5 .
i 551,506/ i i 8,088,5052 7,393,817 14.7 13.4 922.8) 694,688 8.6%
kWh gen/gal [kWh sold/gal [ "LineLoss" % LL
1998 July 52132 $55,760 $72,840 789370 704063 151 13.5 1061.0
1998 August 48358 $51,724 $72,840 695796 641830 14.4 13.3 935.2
1988 September 60948 $65,190 $72,840 826300 753367 13.6 124 1147.6
1998 October 50281 $53,750 $72,840 687208 637254 13.7 12.7 923.7
1998 November 41609 $44,505 $72,840 641274 589683 15.4 14.2 890.7
1998 December 43417 $43,252 $72,840 646670 594047 14.9 13.7 869.2
1998 January 37356 $40,439 $55,520 545709 508493 14.6 13.6 733.5
1998 February 36504 $36,239 $61,821 533916 516888 14.6 14.2 794.5
1998 March 38165 $31,437 $66,124 566238 516239 14.8 13.5 761.1
1998 April 44256 $40,211 $65,187 652133 567992 14.7 12.8 905.7
1998 May 48727 $40,312 $55,111 819324 866154 16.8 17.8 1101.2
1998 June 56664 $46,875 $131,500 812977 893676 14.3 15.8 1129.1
[ 558,417 I | 8.216915] 7,789,680| 147 13.9] 937.7] 427,229 5.2%
LkWh gen/gal [kWh sold/gal| | “"Line Loss” % LL
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Yakutat PCE data

KWH_Pea
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kWh gen/gal A
1999 July 53023  $43,866 $138,134 701388 700151 13.2 13.2 42.7
1999 August 50238  $41,562 $114,392 763361 739130 15.2 14.7 1026.0
1999 September 61802  $55,154  $54,887 901377 874207 14.6 141 1251.9
1989 October - 44986  $36,907  $55,400 706590 675677 15.7 15.0 949.7
1999 November 47336 $38,858 $97,870 676861 625084 143 13.2 940.1
1999 December 36242  $29,751 $53,698 530589 497445 14.6 13.7 713.2
1999 January 42248  $34,681 $72,459 647279 520340 15.3 12.3 870.0
1999 February 41131 $33,764 $166,570 615408 586120 15.0 14.3 915.8
1999 March 36463 $29,932 $77,376 549327 543227 151 14.9 738.3
1999 April 39924 $38,014 $51,877 601815 600312 15.1 15.0 835.9
1999 May 51439  $49,037  $63,776 730466 647943 14.2 12.6 981.8
1999 June 48605  $46,335  $51,787 757514 736711 15.6 15.2 1052.1
i 553,437! i | 8,181,975 7,746,347 14.8 14.0| 934.8] 435,628 5.3%
kWh gen/gal [kWh sold/gal| | “Line Loss" % LL
2000 July 49485  $47,174  $92,116 707006 657051 14.3 133 950.3
2000 August 69726  $71,037  $57,300 948731 863157 13.6 124 1275.2
2000 September 65494  $67,667  $57,145 956185 880185 14.6 13.4 1328.0
2000 October 46835  $48,943  $72,117 655654 650859 14.0 13.9 881.3
2000 November 44181 $46,169 $189,139 606395 560843 13.7 12.7 842.2
2000 December 39423  $41,075  $83,177 593543 501031 15.1 12.7 797.8
2000 January 40294  $42,750  $68,143 614344 573242 15.2 14.2 825.7
2000 February 43510  $48,836 $129,446 650891 553952 15.0 12.7 935.2
2000 March 36944  $50,111 $155,861 554608 485766 15.0 131 7454
2000 April 39375  $45,533  $54,008 570615 612391 14.5 15.6 792.5
2000 May 41384  $56,133  $60,052 623770 615604 15.1 14.9 838.4
2000 June 45211 $51,568  $77,677 664592 598037 14.7 13.2 923.0
| 561,862 ; j 8,146,334] 7,552,118 14.5 134 927.9 594,216 7.3%
. kWh gen/gal [kWh sold/gai "Line Loss" % LL
2001 July 54886  $67,510  $96,255 809440 783941 14.7 143 1088.0
2001 August 53271 $59,919  $75,498 777982 705563 14.6 13.2 1045.7
2001 September 65070  $73,191 $69,638 953916 884263 14.7 13.6 1324.9
2001 October 39079 360,807  $67,571 574744 555195 14.7 14.2 7725
2001 November 44845  $66,533  $69,279 648596 593259 14.5 13.2 900.8
2001 December 38562  $58,768  $69,869 579567 530077 15.0 13.7 779.0
2001 January . 36883  $56,210  $71,398 554141 498329 15.0 13.5 7448
2001 February 43934  $66,955  $75,624 659499 581028 15.0 13.2 9814
2001 March 36470  $55,580  $69,297 549791 527513 15.1 14.5 739.0
2001 April 38605  $58,834  $70,246 569273 529226 14.7 13.7 790.7
2001 May 41300  $52,079  $75,446 621066 592533 15.0 14.3 834.8
2001 June 48075  $60,623  $83,862 706741 6561165 14.7 13.5 981.6
] 540,980; | i 8,004,756§ 7,432,092 14.8 13.7 915.3 572,664 7.2%
[«wh gen/gal |kWh sold/gal "Line Loss" % LL
2002 July 45981 $55,912  $79,734 745530 665152 16.2 14.5 1002.1
2002 August 40274  $50,786  $71,669 643040 679395 16.0 16.9 864.3
2002 September 57336  $67,284  $73,427 860966 801753 15.0 14.0 1195.8
2002 October 43187  $50,680  $71,469 687784 667773 15.9 15.5 924.4
2002 November 41755  $43,997  $74,568 622938 585253 14.9 14.0 865.2
2002 December 37480  $39,493  $60,709 571151 534241 16.2 14.3 767.7
2002 January 38344  $40,403  $79,454 577548 533372 15.1 13.9 776.3
2002 February 34623  $31,282  $65,051 524355 465827 15.1 13.5 780.3
2002 March 35426  $32,007  $64,646 525406 492970 14.8 13.9 706.2
2002 Aprit 38739  $35,001 $62,324 607271 585622 15.7 15.1 8434
2002 May 42911 $38,770  $62,120 654136 590094 15.2 13.8 879.2
2002 June 39383  $42,829  $89,500 594444 548072 15.1 13.9 825.6
] 495,439} i i 7,614,569[ 7,149,524] 15.4 144} 869.2 465,045 6.1%
"Line Loss" % LL
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Yakutat PCE data

KWH_Pea
k_Deman
d
Yakuta Bo 2003 July 45572  $49,560  $63,324 684477 637524 1282
Yakutat Bo 2 2003 August 40350  $43,881  $74,892 606098 557110 15.0 13.8 814.6 1392
Yakutat Bo 3 2003 September 51525 $61,093 $64,927 770078 729865 14.9 14.2 1069.6 1416
Yakutat Bo 4 2003 October 42918  $50,888  $67,795 647643 609676 15.1 14.2 870.5 1321
Yakutat Bo 5 2003 November 31933 $37,863 $58,170 483772 437031 15.1 13.7 671.9 952
Yakutat Bo 6 2003 December 35731 $40,447 $89,852 542264 483750 15.2 13.5 728.8 1032
Yakutat Bo 7 2003 January 35450  $40,129  $59,765 540494 520461 15.2 14.7 726.5 956
Yakutat Bo 8 2003 February 34707  $39,288  $67,719 525612 477878 15.1 13.8 782.2 956
Yakutat Bo 9 2003 March 30394  $34,406  $36,562 462243 437496 15.2 14.4 621.3 890
Yakutat 10 2003 33773 $40,332 $95,875 508109 434870 15.0 129 705.7 900
Yakutat 11 2003 30932  $36,939  $69,990 466170 413425 151 134 626.6 920
Yakutat 12 2003 34536 $41,243  $66,309 522684 456489 15.1 13.2 726.0 1150
| 447821 i | 6,759,644 6,195575 15.1 13.8 772.0 564,069 8.3%
i “Line Loss" % LL
Yakutat 1 2004 43340  $51,757  $81,830 647647 578286 149 13.3 870.5 1150
Yakutat 2 2004 43003 $55,199 $75,761 644157 588885 18.0 13.7 865.8 1468
Yakutat 3 2004 48408  $62,137  $63,720 726384 667172 15.0 13.8 1008.9 1527
Yakutat 4 2004 39560 $50,779 $61,496 598621 531245 161 13.4 804.6 1350
Yakutat 5 2004 36390  $45411  $70,688 557262 525927 15.3 14.5 774.0 1016
Yakutat 6 2004 36766 $45,880 $76,998 559012 533411 15.2 14.5 751.4 1016
Yakutat 7 2004 33937  $42,350  $80,772 519117 471907 15.3 13.9 697.7 972
Yakutat 8 2004 35840  $44,725  $64,730 544837 489854 15.2 13.7 810.8 1008
Yakutat 9 2004 38302  $58,786  $78,531 582621 533609 15.2 13.9 783.1 1004
Yakutat 10 2004 32429 $50,064  $57,843 494745 459359 15.3 14.2 687.1 1004
Yakutat 11 2004 36136  $60,145  $53,871 543131 497548 15.0 13.8 730.0 1128
Yakutat 12 2004 37840  $62,981  $68,345 565049 507716 14.9 13.4 784.8 1060
i 461,951] i ; 6,982,583 6,384,919 15.1 13.8] 797.4 597,664 8.6%
i ] "Line Loss" % LL
[Difference | Difference
Month FY02 FYo03 FY04 FY02 FYo03 FY04 | FY03-FY02] FY04-FY03 FY02 FY03 FYo4 FY02 FYo3

gallons gallons gallons kWhgen kWhgen kWh gen | kWhgen | kWh gen | kWh gen/gal | kWh gen/gal| kWh gen/gal kWh Sold  kWh Sold

July 45981 45572 43340 745530 684477 647647 -61053 -36830 16.2 15.0 14.9 665152 637524
August 40274 40350 43003 643040 606098 644157 -36942 38059 16.0 15.0 15.0 679395 557110
Septembe 57336 51525 48408 860966 770078 726384 -90888 -43694 15.0 14.9 15.0 801753 729865
October 43187 42918 39560 687784 647643 598621 -40141 -49022 15.9 15.1 15.1 667773 609676
November 41755 31933 36390 622938 483772 557262 -139166 73490 14.9 15.1 15.3 585253 437031
December 37480 35731 36766 571151 542264 559012 -28887 16748 156.2 15.2 15.2 534241 483750
January 38344 35450 33937 577548 540494 519117 -37054 -21377 15.1 15.2 16.3 533372 520461
February 34623 34707 35840 524355 525612 544837 1257 19225 15.1 15.1 15.2 465827 477878
March 35426 30394 38302 525406 462243 582621 -63163 120378 14.8 15.2 15.2 492970 437496
April 38739 33773 32429 607271 508109 494745 -99162 -13364 16.7 15.0 16.3 585622 434870
May 42911 30932 36136 654136 466170 543131 -187966 76961 16.2 15.1 15.0 590094 413425
June 39383 34536 37840 504444 522684 565049 -71760 42365 15.1 15.1 14.9 548072 456489
495439 447821 461951 7614569 6759644 6982583 -854925| 222939] 154 15.1 15.1 7149524 6195575
Avg July, Aug, Jan, Feb, Mar, Apr, May, June, 15.4 15.1 98% Avg July, Aug, J:

Avg Sept - Dec| 15.3 15.1 99%
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9/17/2004

YAKUTAT POWER

PO Box 129 Yakutat, AK 99689
Phone: [907) 784-3242

Fax: [007]784-3922

Email: yakpower@ptialaska.net

Mr. Kris Noonan

Project Manager

Rural Energy Group

Alaska Energy Authority

813 West Northern Lights Blvd.
Anchorage, AK 99503

RE: CDR Report

Dear Mr. Noonan,

We have reviewed the CDR report and are in agreement with the preliminary
recommendations that were stated in the report prepared by Alaska Energy and
Engineering, Inc. We are formally requesting that you continue your work on this project.

The only discrepancies that we noticed were the location of the wind monitoring tower
locations. The report should state that there are three towers collecting data. #1 is located
at the mouth of the ANKAU salt chuck, #2 is located at Ocean Cape, and # 3 is located at

the old Coastguard site.

The site that was mentioned (Chicago Harbor), has always been a potential Hydro site.
We have looked at it several times but have never had a professional assessment of the
project. We have also considered natural gas (methane) development. Several years ago
we had a geologist (Mr. Arlen Ehm), do a study on the feasibility for it and found that it
would be very expensive to explore this option. With new technology it may be a feasible
option again, if I recall he stated that the resource is here, it just needed to be developed.

We would also like to explore the option of having a cold storage facility developed for
the community utilizing any excess heat recovery technology.

We are very open to helping develop any new technology that could benefit all of the
small stand alone electrical systems throughout the world, and feel that we have an ideal

location for any projects.
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We are really excited about being chosen for a major project like this. To help show that
we are more than serious about upgrading our system, we would like you to know that we
have already purchased two new electronic CAT-B series engines, and are in the process
of purchasing another modern engine. If this happens that portion of the project can be
eliminated. We also have purchased a waste oil injection system, (WOTEC), which has
proven to be very beneficial. We have twenty-four hour operations staffing to keep up on
security, maintenance, long term sustainable jobs, experienced people, and keep our load
sharing as efficient as possible. We have upgraded our cooling fan voltage to 480, and
have installed variable speed drives on the fan motors. New more efficient lighting has
been installed at the plant. And we are always striving to clean up our distribution

system, and try to lower our line loss.

We hope that you can move this project ahead and help us make Yakutat a showcase
community for the rest of the state. We will developed a maintenance program that would
help sustain the new infrastructure, and have the rates funid a repair and replacement
account that can be utilized to keep the system maintained and modern.

As you can see we are constantly striving to enhance our Municipal Power System to
make it as safe, reliable, and cost effective as possible. Any assistance that you can

provide will be greatly appreciated.

Yakutat Utility Board
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Alaska Energy and Engineering, Inc.
P.O. Box 111405
Anchorage, AK 99511-1405
Phone (907) 349-0100 Fax 349-8001

August 19, 2004

. 9 pages total sent via fax to:
Mr. Steve Henry, Manager, City and Borough of Yakutat, Yakutat, 784-3323

Mr. Larry Powell, President of Yakutat Power, Inc., Yakutat, 784-3323.
e Mr. Scott Newlun, Manager of Yakutat Power, Inc., Yakutat, 784-3242.

e Yakutat Utility Board, Yakutat, 784-3323
e Mr. Kris Noonan, AEA/REG, Anchorage, 269-4697.

Re: Yakutat Power Generation, Power Distribution, and Heat Recovery Systems
Upgrade - Preliminary Recommendations

Representatives of the Alaska Energy Authority/Rural Energy Group (AEA/REG) and
Alaska Energy and Engineering, Inc. (AE&E) have completed site investigation trips
and analyzed the collected data concerning potential Yakutat energy infrastructure
upgrade projects. During our site investigations and subsequent follow-up
communications, several issues were identified that need to be resolved in order to
define the project scope so that it can advance to the conceptual design phase. These

issues include:

1) Status of Existing Power Plant
2) Status of Existing Switchgear

3) Status of Existing Electric Distribution System

4) Estimated Future Community Power Demand

5) Replacement Generator Selection

6) Proposed Power Plant Upgrades

7) Proposed Switchgear Upgrades

8) Proposed Electric Distribution System Upgrades

9) Proposed Heat Recovery System Upgrades

10) Proposed Fuel Storage Upgrades

11) Proposed Installation of a New Fuel Line from the Delta Western Fuel Farm
12) Construction Sequence to Avoid Interruption of Services
13) Other Potential Alternative Energy Projects

This letter is provided to summarize and analyze these findings and to present a list of
issues and possible options for the community to consider.

1) Status of Existing Power Plant.

The actual construction of the existing power plant is not known, but is estimated to be
from the mid 1960s. It is located on tract A of the South Addition near the southeast
corner of the Forest Highway No. 10 and the Airport Road. The power plant is housed
in a combination utility building consisting of four separate structures: The original
building houses the generating equipment and switchgear; the operators and managers
office is in an extension on the south side of the original building; a covered parking



Yakutat Power System Upgrade Preliminary Recommendations

area is on the north side of the original building; and a newer building to the east
houses the line trucks and one fire engine.

The original building is a 60°'Lx40'W concrete slab on grade structure constructed of
3"x6” wood girts and perlins with steel lattice type tapered trusses and exterior metal
siding. The building is not insulated nor is there any interior sheeting. The columns on
the north side covered parking area are rusted at the base to the point of near failure.
The exterior of the original building is in poor condition with numerous holes, and has
been badly dented from snow and snow removal vehicles hitting the building. The roof
is ventilated with turbine vents and the wall separating the power plant and the line
truck area is open. Most of the exposed building material in the original building is

plywood.
The plant office and manager’s office is a 64’Lx24'W metal sided, pre-engineered steel
frame structure. The line truck addition is a 64’'Lx40'W metal sided, un-insulated pre-

engineered steel frame structure. Both are slab-on-grade construction. Whereas the
original building is in relatively poor condition, the office and line truck additions appear

to be in good condition.

The power plant has water problems from both poor surface drainage and a leaking
roof. The roof leaks and water has dripped onto the switchgear. During the winter,
when the ground is frozen, surface water has flooded into the powerhouse and filled the
cable trenches. There have also been times when the switchgear has had water

beneath it.

The noise level around the power plant has been of concern due to the close proximity
of the elementary and high schools located to the north across Forrest Highway No. 10.
The existing air intake and exhaust system consists of un-ducted air louvers, which
provide no sound attenuation. Also, fan driven radiators for the engines are located in
an open, covered area on the north side of the power plant, which contribute to the

overall noise level transmitted to the school area.

There have also been complaints of exhaust odors at the elementary and high schools.
The prevailing winds for the Yakutat area are from the south and exhaust from the

power plant is frequently blown toward the schools.

There are four Caterpillar generators installed in the power plant. Unit no. 1 is a model
3412 with a prime capacity of 330 kW at 1200 RPM. It was installed in the mid-1980's
and currently has approximately 42,248 total engine hours. The last major overhaul
was performed in December 1997 at 34,521 hours and it is due for another major
overhaul. Unit no. 2 is a model 3512B with a prime capacity of 880 kW at 1200 RPM.
It was purchased new in November 1999 and has 21,041 total engine hours. A top end
rebuild was performed in March 2002 at 9,696 hours. It is scheduled for a major
overhaul this fall. Unit no. 3 is a model 3508B rated 600 kW at 1200 RPM. It was
purchased new in November 1999 and has 3,886 total engine hours. Unit no. 4 is a
model 3516 DTTA rated 1100 kW at 1200 RPM. It was purchased new in 1993 and
has 68,688 total engine hours. The last major overhaul was performed in March 2000
at 48,525 hours. A top end rebuild was performed in February 2003 at 64,608 hours.

The next major overhaul is scheduled for 2006.
Unit no. 1 (CAT 3412) should be replaced with a larger, more fuel efficient genset to
meet the electric power needs of the community. With continued proper maintenance

and scheduled overhauls, units 2, 3, and 4 should each provide 100,000 total operating
hours, barring any unforeseen circumstances, and will be reused in the new power

plant.
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Engine cooling is with four separate radiators. Unit no. 1 has a dedicated radiator
located inside the power plant above the engine in a mezzanine level area. Units no. 2
and 4 each have dedicated remote radiators located on the outside of the north side of
the power plant. Unit no. 3 is equipped with a dedicated skid mounted radiator. Units
no. 2 and 4 provide jacket water heat to the plate heat exchanger located in the fan
room. Recovered heat is used to heat the power plant, utility managers residence, and

three school buildings.

Power is generated at 4,160 volts, three-phase. There are three separate feeders from
the switchgear to the distribution system and one feeder for plant station service. Each
of the three distribution system feeders is provided with independent step-up
transformer banks. Station service within the plant is 120/208 volt and 277/480 volt
three-phase. Two separate station service transformers provide each voltage level.
The original 120/208-volt station service transformer is located on top of the no. 4
feeder switchgear section. The newer 480-volt station service power is provided by a

75-kVA, oil-filled transformer located in the east addition.

2) Status of Existing Switchgear.

The existing switchgear is a 5 kV lineup with Allis-Chalmers oil circuit breakers for three
generators and the four feeders, and an FPE air magnetic circuit breaker for unit no. 4.
The Allis-Chalmers switchgear was reportedly surplus from the original FAA equipment
installed at the airport and dates from the 1950s or 1960’s. Unit no. 4’s air magnetic
circuit breaker was installed in 1993 and is previously used equipment as air magnetic
circuit breakers have not been manufactured since the mid-1980s. Replacement parts
for the FPE breaker are limited and parts for the Allis-Chalmers breakers are no longer
available; therefore, the existing switchgear should be replaced entirely.

3) Status of Existing Electric Distribution System.

The existing distribution is primarily overhead with a small amount of underground. In
general, the overhead distribution system is in poor condition. The original system is
estimated to have been installed in the 1960s, although there are no records to verify
the date. The majority of the poles are beyond their useful lives, some of the poles
appear to be in danger of failing, many of the crossarms are too short, and conductor
clearances in some areas do not meet the National Electrical Safety Code

requirements.

There are three feeders that feed the community and one that provides power for
station service (feeder 4). Feeder 1 is 2400/4160 volt grounded wye, feeder 2 is 2400-
volt delta, and feeder 3 is 7200/12470 volt grounded wye. The three separate feeder
voltages do not support feeder redundancy, as there is currently no provision for one

feeder to power another.

Feeder no. 3 and three subdivisions have underground distribution cable. All
underground cable is direct buried without HDPE conduit. Feeder no. 3 is #2 AWG
aluminum, 15 kV jacketed concentric neutral direct bury cable. The East and West
Additions utilize #2 AWG aluminum, 15 kV jacketed concentric neutral direct bury cable.
The ASHA subdivision utilizes 5 kV direct buried cables.

Each of the distribution feeders is provided with its own step-up transformer. Feeder
no. 1 has a 1500 kVA pad-mounted step-up transformer and is rated 4.16 kV delta on
the plant side with a dual primary switch for connection at either 2.4/4.16 kV or
7.2/12.47 kV on the City side. Feeder no. 1 feeds the airport, ASHA housing, Glacier
Bear, YKI Seafoods, and the West Addition. Feeder no. 2 has three, single-phase pole
mounted step-up transformers, rated 333 kVA each for a total of 999 kVA, mounted on
an elevated platform. Feeder no. 2 is rated 2400-volt delta and feeds the main town
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Yakutat Power System Upgrade Preliminary Recommendations

and range area and is in the poorest condition. Feeder no. 3 has a 1500 kVA pad-
mounted step-up transformer and is rated 4.16 kV delta on the plant side and
7.2/12.47kV on the City side. Feeder no. 3 feeds the City cannery and is underground.
All three step-up transformer banks are located adjacent to each other near the Forest

Road No. 10. _

4) Estimated Future Community Power Demand.

According to PCE data for Yakutat Power, the highest peak demand was approximately
1,800 kW and occurred September 2000. The lowest peak demand was 890 kW and
occurred March 2003. Unlike most rural Alaska communities, the peak loads in Yakutat
occur between July and October, and are primarily associated with fish processing.
Over the past several years’ fish processing operations have declined and the peak
loads have been on the order of 1500 kW. Whereas, the “low-peak” load has remained
fairly constant at about 1000 kW. Daily plant loads vary between about 500 kW and

1000 kW during the non-fishing season (November to June).

At present, there are few known near-term or future projects that would increase
electrical consumption in Yakutat. The airport is undergoing a renovation including
additional taxiway lighting. According to Rob Swanson, airport electrical contractor, due
to the installation of lower wattage lighting there should be no change in electric load. A
new subdivision is in the design stage and the additional peak load is estimated by
Yakutat Power to be about 150 kW. For planning purposes, it is estimated that the
community load will increase at a rate of 2% each year, in addition to the one-time load
increases due to the new subdivision. Based on this, the generation peak demand is
estimated to increase approximately 350 kW over the next 5 years to about 1850 kW,
whereas the minimum load will increase to about 700 kW.

Due to the magnitude of the both the daily and annual load fluctuation, it is important to
size the generation equipment to maximize fuel economy, yet provide redundancy so

that two gensets can carry the projected peak electric load.

5) Replacement Generator Selection.

It is proposed that the existing unit no. 1, CAT 3412, be replaced with a new higher
capacity and more fuel efficient unit. The new generator will need to be prime rated to
help carry the future peak community load. A Catemillar model 3516B with a prime
rating of 1350 kW, at 1200 RPM, appears to be the most appropriate option.

Advantages of this generator selection include:
e Commonality with the existing unit no. 4 CAT 3516.
e 1200 RPM opefétion for low noise level and long life.

Adequate capacity to meet current peak loads 8 months of the year, and the
ability to parallel with any one of the other three gensets to carry loads between
about 1800 kW to 2300 kW as future community load growth increases.

Ability to operate with excellent fuel efficiency in its lower operating range due to
its electronic controlled ignition and separate aftercooler cooling system.

Ability to be operated efficiently with any renewable energy sources that may be
installed at a later date.
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6) Proposed Power Plant Upgrades.

Based on the condition of the existing power plant building and poor area drainage, it is
recommended that the existing power plant be abandoned and a new power plant be
constructed on City property east of the existing power plant. The new power plant
would be a pre-engineered metal building with a slab-on-grade foundation. The
operator's room, switchgear room, and storage rooms would be located on the north
side of the new building. Heat recovery equipment and radiators would be located on
the south side of the building beneath a covered area. An area site plan and power

plant floor plan will be provided in the concept design report.

The following proposed upgrades are intended to modernize the power plant and to
improve the overall fuel efficiency, reliability, fire prevention/protection, noise control,
and operations at the facility:

Replace existing generator #1 with new Caterpillar Model 3516B generator.

Reuse existing units 2, 3, & 4.

Provide new automatic paralleling and load sharing switchgear.

Provide critical grade silencers on all generators.

Provide sound-insulated air intake and exhaust fan ducting.

Provide new radiators and variable speed motor controls.

Replace existing plant heat exchanger with new two-pass heat exchanger to
allow for two separate, redundant generator cooling systems and to maximize
recovered heat.

Provide new fire suppression system.

Provide sound insulated control room

Provide engine coolant, fuel, and lube oil piping routed for improved generator
and house-keeping access.

Provide a new day tank with level control and overfill alarm.

Renovate and reuse the existing WOTECH used-oil blender.

7) Proposed Switchgear Upgrades.

The new switchgear would be metal-clad switchgear with draw-out vacuum circuit
breakers consisting of seven separate 36”"Wx96"Dx96"H sections. There would be one
cubicle for each of the four generating units. The upper compartment would house the
generator controls and relaying and the lower compartment would house the vacuum
breaker. There would be two separate sections for the four feeders. The feeder
breakers can be “stacked” with two feeder breakers in one separate 36" wide section.
There would be one separate section to house the generator load control equipment.

The new switchgear would provide automatic paralleling and load control of the four
generating units. The load control system would monitor the electrical demand on the
generators and provide automatic selection of the most efficient generating unit or
combination of generating units to meet the demand. The automatic paralleling system
would automatically start the most suitable engine, bring it up to the proper speed, and
automatically synchronize the unit and close the engine circuit breaker. If a unit were to
be taken off line for maintenance or a reduction in electrical demand, the automatic
paralleling system would automatically remove the unit from the switchgear bus, reduce
the speed of the unit to an idle, and allow the engine to go through a cool down period
before it was stopped. The generator controls and relaying would provide complete

protection and monitoring of the engine and generator.

The new switchgear would also be provided with a new supervisory control and data
acquisition system (SCADA). The SCADA system would automatically monitor the

Page 50f 9



Yakutat Power System Upgrade Preliminary Recommendations
generator parameters, such as oil pressure, water temperature, etc., and complete
electrical load data, such as kW, kWh, kVA, power factor, line amps, line volts, etc.
This data would be available for conversion to spread sheets or other presentation tools
for submission of required PCE data or local utility usage.

8) Proposed Electric Distribution System Upgrades.

Due to the poor condition of the existing overhead distribution system, it is
recommended that entire overhead system be replaced with an underground
distribution system operating at 7,200/12,470 volts for the following reasons:

A single voltage level will standardize transformers and will allow one feeder to
back up another feeder. ;

The higher voltage allows the feeders to operate at a higher loading for the same
conductor size.

The higher voltage allows the utility to feed loads farther away from the power
plant than the lower voltages.
The underground cables operating at this voltage level will provide capacitive

VAR support for the Yakutat electrical system. The characteristics of the cable
will improve the operating conditions of the system and increase the overall

power factor.
Typically, the construction cost of an underground distribution system is more
expensive than for an overhead system. However, due to the difficulty and expense of
upgrading an overhead distribution line while in service, it is more cost effective to
construct an entirely new underground distribution system. An underground distribution
system can be completely installed and energized without taking the existing system out

of service. When the new distribution system is complete, each existing electric service
can be converted individually from the old system to the new system without service

interruption to other customers.

The underground distribution system also provides other advantages over the existing
overhead distribution system.

An underground distribution system will be a more reliable system. Underground
distribution systems are less prone to outages associated with trees and
underbrush disturbing the lines.

An underground distribution system will be a safer system for consumers. An
underground distribution line provides less exposure to the energized conductors
than an overhead system.

An underground distribution system requires less maintenance and will cost less
over the life of the distribution system.

The proposed system will maintain the existing three feeders and will reuse the existing
step-up transformer banks from feeder no. 1 and feeder no. 3. A new 1500 kVA, three-

phase, pad-mounted transformer will be provided for feeder no. 2.
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Following are major features of the proposed distribution system.

e The step-up transformers would provide backup of one feeder to another feeder.
At the current peak demand, a 1500 kVA transformer would be capable of

providing 100% backup of one other feeder.

e To provide feeder backup, it is proposed that dead-front pad-mounted
sectionalizing equipment be installed in the distribution system. This would allow
one or more feeders to provide backup for another feeder. In the event a step-
up transformer failed or maintenance was required on a line segment, customer
service could be restored expeditiously or maintained during maintenance.
Locations for sectionalizing equipment would be determined during distribution

system design.

All new transformers would be provided with stainless steel enclosures. In the
marine environment, standard metal enclosures for pad-mounted transformers
cannot stand up to the salt laden air. The stainless steel enclosures will provide

long term maintenance free service.

The new distribution system would be constructed in accordance with Rural
Utility Service standards for underground construction. All equipment would be

dead front.

All new primary and secondary cable would be installed in 2” HDPE conduit.
This would protect the conductors from damage and allow easy replacement of

the cable in the case of a failure.

All new primary cable would be jacketed, concentric neutral and would have
ethylene propylene (EPR) insulation at 133% insulation level. All primary

terminations would be through load break elbows.

The existing 5 kV underground cables in the ASHA subdivision would be
replaced with new 15 kV rated cable.

9) Proposed Heat Recovery System Upgrades.

The Yakutat power plant provides recovered heat to three school buildings and power
plant facilities, and was installed in 1991. The heat recovery system at the power plant
consists of a 6-port plate and frame heat exchanger, arctic pipe loop expansion tank,
base-mount circulating pumps, and thermometers and pressure gauges. The 6-port
heat exchanger captures heat from gensets 2 & 4. Each genset is piped separately
through the heat exchanger so that the cooling system fluids do not mix. The recovered
heat is transferred through 3" arctic pipe to the elementary school, voc-ed building and
high school (heat is also provided to the utility manager’s house). The recovered heat
is transferred to the elementary and high school heating system via plate and frame
heat exchangers located in the respective boiler rooms. The voc-ed shop hydronic
piping is connected directly to the arctic piping system. The school boilers have not
been operational since the heat recovery system was installed and all building heat is

supplied from the heat recovery system.

The amount of recovered heat available from the new power plant will be estimated
based on proposed generation equipment and present electric loads and compared to
the capacity of the existing 6-port heat exchanger and existing school loads. An
estimate of additional available recovered heat will be determined.
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The following upgrades are proposed to the existing heat recovery system:

Install new heat recovery loop pumps with variable speed drives

Install new 6-port heat exchanger at new power plant. Combine cooling systems
of gensets 1&2 and connect to one-side of 6-port heat exchanger. Combine
gensets 3&4 cooling and connect to other side of heat exchanger.

Install a recovered heat energy (BTU) meter at power plant

Install brazed plate heat exchanger at voc-ed shop

Replace elementary and high school heat exchanger plate packs

Extend arctic piping to new plant

[ ]

10) Proposed Fuel Storage Upgrades.

The existing power plant fuel storage system consists of a 20,000-gallon self-diked
double wall bulk tank and a 3,000-gallon double wall “day tank”. Yakutat Power
purchases fuel from Delta Western, which is trucked to the power plant fuel tanks on an
as-needed basis. The existing fuel storage system does not comply with current state

and federal regulations for above ground fuel tanks.

Based on historic fuel delivery data and estimated future electric loads, it is proposed
that the power plant fuel storage system provide a minimum of 14 days of fuel capacity

based on the following:
YAKUTAT POWER FUEL CONSUMPTION

Current Average Daily Use for Peak Month in Gallons (1) 1600
Estimated Future Daily Use in Gallons (2) 1975
Current Peak Two Week Use in Gallons (1) 22400
Estimated Future Peak Two Week Use in Gallons (2) 27650

(1) From Yakutat Power FY03 PCE data.
(2) Current peak plus average demand increase of 235 kW @ 15 kW-h sold/ Gal.

Based on this, a double wall fuel storage tank with a gross capacity of 30,000 gallons is
proposed to be installed for bulk storage plus a new 3,000 gallon double wall day tank
at the new power plant. Both tanks will be equipped to comply with EPA requirements
for redundant overfill protection for altemative secondary containment systems.

11)  Proposed Installation of a New Fuel Line from the Delta Western Fuel Farm. =
The power plant uses approximately 500,000 gallons of #2 diesel, annually. Delta
Western delivers fuel in increments between about 1,000 and 8,000 gallons, which
results in deliveries about every 3 or 4 days.

Deita Western was contacted regarding the feasibility and interest in installing a fuel
pipeline between the Delta Western tank farm and the power plant. The fuel line would
be a below grade pipeline roughly 1600 feet in length. The use of a dedicated pipeline
should substantially reduce the time and effort it takes to provide fuel to Yakutat Power,

as well as improve the reliability of fuel delivery.

Based on Delta Western’s response, the feasibility of a dedicated pipeline will be
addressed in the concept design report.
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12) Construction Sequence to Avoid Interruption of Services.

It is imperative to coordinate major infrastructure improvements to minimize outages

and maximize construction productivity. A plan will be developed to minimize the
number of required power outages and eliminate the need to utilize temporary portable

power units during the power plant and distribution system construction.

The distribution system upgrade can be considered a separate project from the power
plant upgrade. However, depending on the timing between the distribution upgrade and
the power plant upgrade, some coordination between the two must be considered. If
the power plant is upgraded before the distribution system, then the provisions must be
made to connect the new power plant system to the existing step-up transformers.

A preliminary construction sequence for the power plant upgrade and distribution
system upgrade will be provided in the concept design report.

13)  Other Potential Alternative Energy Projects

Currently a study is being performed under a grant from the Department of Energy to
Sealaska Corporation to analyze the potential for renewable energy in Southéast
Alaska, including the Yakutat area. Anemometers are located near Chicago Harbor to
monitor the potential for wind energy. Monitors may be installed in the Ankau Saltwater
Estuary to determine the available energy obtainable from tidal activity in a slough.
Preliminary resuits of the potential wind energy will not be available for at least six
months. The schedule for monitoring the energy available from tidal activity has not
been established. No other potential alternative energy projects have been identified

for Yakutat.

Please review the issues presented and call me at (907) 349-0100 to discuss or fax
your comments to (907) 349-8001. In order to keep the project on schedule we need to
receive all comments no later than September 3, 2004. We look forward to working

with you on this project.

Sincerely,
Alaska Energy and Engineering, Inc.

! S // i
Chief Electrical Engin
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Yakutat RPSU CDR Local labor, Equipment, borrow sit...

e 7

Subject: Yakutat RPSU CDR Local labor, Equipment, borrow site and Site control information

From: "Steven J. Stassel" <sstassel@ak.net>

Date: Sun, 17 Oct 2004 22:19:51 -0800

To: "Scott Newlun@Yakutat Power, Inc." <yakpower@ptialaska.net>

CC: Clois Versyp <cversyp@taylortel.net>, "Noonan, Kris" <knoonan@aidea.org>

Scott:

Attached is a cover letter requesting information on local labor pool, local available equipment and
information regarding site control

Please review and reply at your earliest convenience.

Will also need information regarding location of borrow site/source, ownership of borrow material, and cost of

material
Thanks

Steve Stassel
AE&E

T 1 10/18/2004 11:14 AM



Alaska Enexgy and Engineerin%, Inc.
Mailing Address - P.O. Box 111405
Anc ora%e(j AK 99511-1405

(907) 349-0100, Fax (907) 349-8001
October 17, 2004
Mr. Scott Newlun, Manager Sent via email to:
Yakutat Power, Inc. yakpower@ptialaska.net
P.O. Box 129 (3 pages total)

Yakutat, AK 99689

Re:  Yakutat RPSU Project — Labor Pool and Community Equipment

Dear Mr. Newlun:

As part of our ongoing effort to prepare the Concept Design Report for the above
referenced project, we need current and complete information for the following
items:

e Planned projects that may affect fuel consumption such as additional
housing, water and sewer expansion, school addition, new community
facilities, etc. |

e Status of local labor pool (please fill out attached list).

e A list of locally available heavy equipment and information regarding
condition (please fill out attached list).

* Information on land ownership and land status for Tracts A&B, South
Addition and ASLS 87-133

Please email or fax the information to me at your earliest convenience. We look
forward to working with you and the community of Yakutat on this project. If you
have any questions please call (907) 349-0100, or fax to (907) 349-8001.

Wnc.

cc:  Kiris Noonan, AEA/Rural Energy Group, via email

Sincerely,
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YAKUTAT RPSU UPGRADE PROJECT

LOCAL LABOR POOL

Name

10/18/2004

1) With Current APl Welding Certificate
2) With Current Certificate of Fitness



Re: Yakutat Power Plant and Distribution Site Visit - 7/14 and 15/04

[

1of1

¥

Subject: Re: Yakutat Power Plant and Distribution Site Visit - 7/14 and 15/04
From: "Yakutat Power, Inc." <yakpower@ptialaska.net>

Date: Thu, 01 Jul 2004 16:09:39 -0800

To: "Steven J. Stassel" <sstassel@ak.net>

Steve,

Yes we will be glad to provide Clois a vehicle. He can use my pickup for the time he
is here. Has he found a place to stay?

I will be available and we will have our operators available on the 15th for meeting.

Thank you,

Scott E. Newlun
General Manager
Yakutat Power, Inc.
PO Box 129
Yakutat, AK 99689
(907) 784-3242

----- Original Message -----

From: Steven J. Stassel

To: Scott Newlun@Yak Power

Cc: Clois Versyp ; Gray, Brian ; Noonan, Kris ; Corey Zimmerman@AE&E
Sent: Thursday, July 01, 2004 10:27 AM

Subject: Yakutat Power Plant and Distribution Site Visit - 7/14 and 15/04

Scott:

desires for distribution, generation, and switchgear improvements.

Both Kris and Clois are scheduled to depart on the pm jet on Thursday, July 15th.

Steve Stassel
AE&E
907-349-0100

In followup to our telephone conversation on Tuesday, our electrical engineer, Clois Versyp, is scheduled to travel to
Yakutat on the pm jet Wednesday July 14th.. He will spend a portion of that evening familiarizing himself with your
power plant and looking at the distribution system (is there a utility vehicle available for his use Thursday evening?).

Kris Noonan (AEA Project Manager) is scheduled to arrive on July 15th on the morning jet. Kris and Clois would
like to meet with you and your lead operator on Thursday to discuss the scope of the project and learn your priorities /

5/6/2005 5:08 PM



RE: Itinerary for Yakutat and INU, etc week of Feb 16th

b B A

Subject: RE: Itinerary for Yakutat and JNU, etc week of Feb 16th
From: David Lockard <DLockard@aidea.org>

Date: Mon, 26 Jan 2004 14:46:51 -0900

To: "Steven J. Stassel" <sstassel@ak.net>

CC: David Lockard <DLockard@aidea.org>

Steve-

We just talked to Skip Ryman, borough planner for yakutat. He will set up a meeting with the mayor, utility manager,
and Delta Western for Tuesday, 2/17, at 2PM.

Skip suggested staying at the Blue Heron Inn. It is on the beach and serves meals. (784-3287)
Here is a list of all the potential projects we are considering:

Dock (by others) Note that the existing dock will be shut down on 6/1/04

Temporary fuel line during dock construction (would this be a good application for a plastic fuel pipe?)
Fuel storage for the city for fishing boats and other city purposes

Gensets

Switchgear

Heat recovery system upgrade and/or extension to the City's multi-purpose building

Absorption chilling

Distribution system extension or upgrades

Wind energy development

The Denali Commission was enthusiastic about Yakutat development at their F riday meeting.

David

From: Steven J. Stassel [mailto:sstassel@ak.net]

Sent: Saturday, January 24, 2004 11:46 AM

To: David Lockard

Cc: Gray, Brian; Mary Stassel

Subject: Itinerary for Yakutat and INU, etc week of Feb 16th

David:

Attached is my itinerary for travel to Yak/INU and return

We will schedule the local flights to Angoon/Tenakee (&etc?) in early
February

Steve

of 1 5/6/2005 5:11 PM
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