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EXECUTIVE SUMMARY

Alaska Energy and Engineering, Inc. (AE&E) has prepared this report for the Alaska
Village Electric Cooperative (AVEC). The purpose of this study is to provide a
concept design and construction cost estimate for consolidation and upgrade of all
public diesel fuel and gasoline storage in the community of Shageluk. This report
also provides a concept design and construction cost estimate for construction of a
new AVEC power plant. For the purpose of this study, the term "diesel fuel" refers to
all fuel oil products used for space heating, electrical generation, and heavy
equipment operation. The participants in the project include AVEC, the City of
Shageluk (City), Zho-Tse, Inc. (Corp.), and Iditarod Area School District (IASD).

Steve Stassel and Trevor Krupa of Alaska Energy and Engineering (AE&E) were in
Shageluk August 28 through 30, 2003, to perform a site investigation for the
proposed bulk fuel and power plant upgrade project. Molly Sheldon of AVEC arrived
on August 29 and a community meeting was held to discuss the project. Local
citizens along with City council and Zho-Tse board members attended the meeting.
On October 9, 2003, Allan Murfitt of A.W. Murfitt Company traveled to Shageluk with
Trevor Krupa to perform a geotechnical evaluation of the proposed project sites and
to identify potential borrow sources.

The new collocated tank farm will provide virtually all bulk storage of diesel fuel and
gasoline for the community. The collocated tank farm will also included all retail
dispensing of gasoline and diesel fuel for residential use. A double wall tank will
provide all bulk storage of diesel fuel at the school. Diesel fuel is used to heat city
buildings, the school, residential homes, generate electricity and to fuel heavy
equipment. All gasoline is for retail sales for use in vehicles, four wheelers, and
private boats.

AVEC will be the primary owner and operator of its tank farm and power plant facility.
The City/Corp. tank farm will be located on City land and will be the primary owner of
the facility. The Corp. will operate all retail sales and will have the majority of storage
capacity. The Corp. is the prime candidate to serve as the primary operator with
overall management responsibility for the facility. The IASD will be the primary
owner and operator of its tank and piping systems.

A total of eight new tanks will be required to meet the projected fuel storage and
dispensing requirements for the community. The project provides bulk gross storage
(tank shell) capacities of 155,000 gallons of diesel fuel, and 27,000 gallons of
gasoline. A dispensing tank will provide an additional 4,000 gallons of diesel fuel
and 4,000 gallons of gasoline. The total gross tank capacity of the project is 190,000
gallons. The existing tank farm gross storage capacity is 130,617 gallons. The
proposed capacity exceeds the Denali Commission guideline of 120% of existing
capacity.

AVEC has standardized and fabricated two sizes of bulk tanks, a 22,300 gallon and
a 27,000 gallon gross capacity. To minimize the dike footprint and corresponding
site development work, and to meet the Denali Commissions 13 month capacity
requirement, only the 27,000 gallon gross capacity tanks will be considered for use
on this project. With the exception of the IASD, each participant’s proposed annual
fuel consumption has been rounded up to the next whole 27,000-gallon tank.

The bulk storage and dispensing tanks will be installed within two individually lined
earthen dike cells that share a full height dike wall. Separate security fencing will
enclose each dike cell. The IASD tank and marine header wiil aiso be-instatied
within chain link security fences. A service station style dispenser will provide for retail
sales of gasoline and diesel fuel. A hose and nozzle will serve as a drum/heavy
equipment fill stand for the City.
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All fuel will be delivered via barge. The collocated facility will include three marine fill
pipelines: one for AVEC, one for the City/Corp. diesel fuel, and one for the Corp.
gasoline. The AVEC marine header will be located outside the northwest corner of
the City/Corp. dike cell. The City/Corp. diesel and the Corp. gasoline marine
headers will be located within the City/Corp. dike cell. Fuel will be transferred to the
dispensing tank and AVEC day tank via new 2-inch above grade transfer pipelines.
The IASD tank will be filled at a marine header through a new 3-inch below grade
diesel fuel fill pipeline. Fuel will be transferred from the tank to a new day tank in the
school via new 2-inch below grade transfer pipeline. The IASD tank will also be
equipped with a hose and nozzle to allow for the current practice of transferring fuel

to the voc-ed, shop, garage, and duplex by a mobile tank.

The proposed project schedule calls for design and permitting to be completed to
allow for pad development in the summer of 2004, and tank farm construction and
AVEC modules placement May through July 2005. The tank farm facility should be
ready to receive fuel and fully functional in August 2005.

The total project cost including all design, supervision, inspection, permitting, and a
20% contingency is estimated to be $4,085,327. The estimated cost of the bulk fuel
upgrade portion is $2,068,397 that equates to a unit cost of $10.89 per gallon based
on a gross storage capacity of 190,000 gallons. This is within the Denali
Commission benchmark cost range of $12.00 to $9.50 per gallon for 100,001 gallons
to 200,000 gallons capacity tank farms. The estimated cost of the power plant
upgrade portion is $2,016,930 that equates to a unit cost of $3,361 per kW based on
a total installed capacity of 600kW. This is above the Denali Commission
benchmark cost range of $2,900 to $2,400 per installed kW for 401kW to 600kW
capacity power plants. The higher cost is primarily due to the need to elevate the
power plant pad approximately 6 feet higher than the surrounding grade to mitigate
flood damage.
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1.0 INTRODUCTION

Alaska Energy and Engineering, Inc. (AE&E) has prepared this report for the
Alaska Village Electric Cooperative (AVEC). The purpose of this study is to
provide a concept design and construction cost estimate for consolidation and
upgrade of all public diesel fuel and gasoline storage in the community of
Shageluk. This report also provides a concept design and construction cost
estimate for construction of a new AVEC power plant facility. For the purpose of
this study, the term "diesel fuel" refers to all fuel oil products used for space
heating, electrical generation, and heavy equipment operation. The participants
in the project include:

Alaska Village Electric Cooperative (AVEC)
City of Shageluk (City)

Zho-Tse, Inc. (Corp.)

Iditarod Area School District (IASD)

1.1  Program Overview

The Alaska Village Electric Cooperative (AVEC) is pursuing grant funds to
upgrade rural bulk fuel tank farms. Following is a brief outline of the program:

e Most of the funds are federal and provided through the Denali Commission.
Other federal funding may be available from HUD (ICDBG) and the
Environmental Protection Agency (EPA). Additional funds may be available
from the State of Alaska, through the Department of Environmental
Conservation and the Department of Education.

e In order to receive grant funds, each community must demonstrate that the
proposed facility will be sustainable by preparing a business plan. The
business plan shall describe who will own the facility, and how it will be
operated, maintained and replaced.

e New tank farms 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 AVEC will visit a community,
discuss the program, and work with residents and the local government to
select a site for the new tank farm.

e At the completion of Phase 1 Conceptual Design, the community will be
requested to review and approve the location of the collocated tank farm and
power plant, the number and volume of fuel tanks, and a draft business plan.

e During Phase 2, Design Completion, the design for the new tank farm will be
completed. An environmental assessment will be prepared and site control
documented. A business plan will be prepared for signing.

e Each community will be requested to provide “in kind” contributions by
providing the land for the new tank farm and power plant and free use of local
heavy equipment. The grant funds pay for equipment fuel, maintenance, and
repairs of equipment during construction.

e Project may include local hire and construction trade training programs,
subject to Denali Commission funding.
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e If construction funding is awarded then the business plan will be sent for
signature and construction procurement will start.

e Ineligible Projects: Funding is not available through AVEC for fuel tank trucks
or trailers, fuel to fill the tank farm, operation & maintenance costs, or
residential tank upgrades. Loans for fuel tank trucks and trailers may be
available through USDA.

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

1.2 Community Description

Shageluk is located on the east bank of the Innoko River, approximately 20 miles
east of Anvik and 34 miles northeast of Holy Cross. The Innoko is a tributary of
the Yukon River. It lies at approximately 62.68222° North Latitude and -
159.56194° West Longitude. (Sec. 22, TO30N, R055W, Seward Meridian.) The
area encompasses 10.6 sq. miles of land and 1.4 sq. miles of water. Shageluk
has a cold, continental climate. Summer temperatures average from 42 to 80,
winters can range from -62 to 0. Annual precipitation is 67 inches, with average
snowfall of 110 inches. The Innoko River is generally ice-free from June through
October. The population was estimated at 129 residents in 2000. Local
governments include a second class city, an IRA council, and a village
corporation. Shageluk is located in the Mt. McKinley Recording District, the
Iditarod Area School District, and Doyon, Limited, Regional Native Corporation,
but is not within an organized borough.

1.3  Site Investigation

Steve Stassel and Trevor Krupa of Alaska Energy and Engineering (AE&E) were
in Shageluk August 28 through 30, 2003, to perform a site investigation for the
proposed bulk fuel and power plant upgrade project. Molly Sheldon of the
Alaska Village Cooperative (AVEC) arrived on August 29, and a community
meeting was held to discuss the project. Local citizens along with the following
City council and Corp. board members attended the meeting:

e Betty Howard, Shageluk City Council

e Brenda Goldie, Shageluk City Council

e Harvey Benjamin, Shageluk City Council
e Myrtle Benjamin, Shageluk City Council
e Kathy Workman, Shageluk City Council
e Alden Walker, Sr., Corp. President

e David Walker, Corp. Board

e Frank Benjamin, Corp. Board

On October 9th, Allan Murfitt of A.W. Murfitt Company traveled to Shageluk with
Trevor Krupa to perform a geotechnical evaluation of the proposed project site
and to identify potential borrow sources.

Prior to the field investigation, available information was obtained and analyzed,
including a prior Bulk Fuel Assessment prepared for the AEA/REG, aerial
photographs, community profile, survey plats, PCE fuel use data, Corps of
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Engineers wetlands and flood information, and other relevant data. Additional
information and input was obtained from the following individuals:

1.4

Mark Teitzel, AVEC, 561-1818, 561-5683 fax

Betty Howard, City, 473-8221, 473-8220 fax

David Shelborne, IASD, 524-3033, 524-3933 fax
Lisa Benjamin, Corp., 473-8262, 473-8217 fax

Liz Shelvers, Yukon Fuels, 777-5505, 777-5550 fax
Shaen Tarter, Yukon Fuels, 777-5505, 777-5550 fax
Carey Carpenter, ANTHC, 729-3709, 729-4089 fax

Code Analysis

Prior work performed by the State of Alaska Division of Energy (DOE) included a
code evaluation of existing facilities and preparation of a database summarizing

results. The existing facilities were reviewed and information in-the database
verified. Since the time the DOE code evaluation was performed, significant
changes have occurred to tank farm facility 4. The following is a summary of
existing facility deficiencies observed:

Improper Secondary Containment (Diking) — All tanks are within lined dikes
that appear to be of adequate capacity as required by the Fire Code and
EPA. All dikes have weeds or willows growing in the containment areas, and
liners may not be liquid tight.

No Security Fence — All tanks are currently accessible to the 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 and theft.

Improper Piping and Valves - Existing piping systems consist of steel piping
with a combination of welded and threaded joints. Threaded joints are
particularly prone to leaking. Some valves are made of bronze, in violation of
the Fire Code.

Improper Tank Foundations - Several tanks are installed on improper timber
cribbing foundations in violation of the Fire Code.

No Emergency Vents — Some tanks do not have emergency vents, in
violation of the Fire Code.

Improper Tank Setback - Several tanks do not meet setback requirements of
the Fire Code.

Dispensing From Aboveground Tanks Without Protective Systems - State
Fire Marshall requirements stipulate protective devices and piping systems to
limit the quantity of fuel directly connected to the dispensers and to prevent a
gravity discharge of fuel in the event of a failure of the dispenser or piping.
No protective devices are installed.

The combination of deficiencies poses a significant threat to public safety and
the environment. A major project is required to construct a new code and
regulation compliant tank farm to meet the long-term needs of Shageluk.
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The concept design for the new facility has been prepared to meet current code
and regulatory requirements, which include:

e The 2000 Edition of the International Fire Code, including State of Alaska
Amendments

e The 2002 Edition of the National Electrical Code
e 40 CFR, Part 112.1-12, U.S- Environmental Protection Agency  -Spill
Prevention Requirements

e 33 CFR, Part 154.30 & 154.1030, U.S. Coast Guard Spill Prevention
Requirements

The design also incorporates appropriate industry standards such as National
Fire Protection Association (NFPA) and American Petroleum Institute (AP1) as
well as proven methods and materials that have been used successfully on other
rural bulk fuel facilities in similar locations and climates.

2.0 EXISTING FUEL STORAGE FACILITIES - FUNCTION AND CAPACITY

The existing fuel storage facilities are located at four separate sites — one
approximately 1,050’ north of the city building, one approximately 875’ northwest
of the city building, one approximately 700" west of the city building, and one
approximately 650" southwest of the city building. Locations of existing facilities
are shown on attached drawing M1. Refer to Appendix F for existing tankage
data and Appendix G for representative photos. Tank farm numbers below
correspond to the numbers assigned in the DOE database. Each individual
facility was evaluated to determine specific needs and deficiencies, and tanks
were visually examined to determine suitability for re-use. The following
paragraphs summarize findings for each tank farm:

e AVEC - Community Power Plant (#1). The AVEC tank farm is located on
the platted AVEC Generator and Tank Farm site at the north end of the
community adjacent to Hamilton Slough. The AVEC tank farm consists of six
vertical BIA style single wall tanks in a lined earthen dike. Tank foundations
consist of multiple courses of timbers.” Tanks are barge filied at a marine
header located at the south bank of the slough and through a combination
threaded and grooved end fill pipeline to a threaded tank manifold. Fuel is
fed from the manifold through a threaded pipeline to the power plant. This
facility has no security fencing and no warning or identification signs.

e IASD - Innoko River School (#2). The IASD tank farm is located on Lot 4,
Block 9 of U.S. Survey 4493. The IASD tank farm consists of eight vertical
BIA style single wall tanks in a lined earthen dike. Two tanks are
disconnected from the piping manifold and are used for contingency storage.
Tank foundations consist of multiple courses of timbers. Tanks are barge
filled by dragging a hose to a fill connection located in the dike and through
welded steel piping manifold to threaded valve and tank connection. Fuel is
fed from the piping manifold to a transfer pump through below grade welded
steel distribution piping to a partially buried intermediate tank at the school.
From the intermediate tank, fuel is fed to a day tank in the school. This
facility has no security fencing.
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e CORP. - Retail Sales (#3). The Corp. facility is located on the same lot with
the IASD facility. The Corp. operates a retail sales facility consisting of three
horizontal single wall gasoline tanks and one horizontal single wall diesel fuel
tank. Tank foundations consist of timbers/mudsills. The tanks are barge
filled directly by dragging a hose from the barge landing. Gasoline is
dispensed through a meter, pump, hose and nozzle within a locked wooden
shed. Diesel fuel is dispensed through a meter, pump, hose and nozzle.
There are inadequate offsets from tanks to the dispenser. This facility has no
security fencing and no warning or identification signs.

e CITY — Heavy Equipment/Drum Fill (#4). The City facility is located on Lot
2, Block 7 of U.S. Survey 4493. The City tank farm consists of two vertical
BIA style single wall tanks in a lined earthen dike. Tank foundations consist
of multiple courses of timbers. The tanks are barge filled directly by dragging
a hose from the barge landing. The City operates this facility for the fueling
of heavy equipment and for heating City buildings. Diesel fuel is dispensed
through a meter, pump, hose and nozzle. There are inadequate offsets from
tanks to the dispenser. This facility has no security fencing and no warning or
identification signs.

2.1 Existing Equipment Suitable for Reuse

All of the existing tanks and piping systems are old and in very poor condition.
There is nothing suitable for reuse.

2.2 Existing Tanks

Tank cleaning, demolition, and/or disposal is not included in the scope of this
project. The scope of this project does include removal from service and
abandoning in place existing tanks identified on sheet M1. All abandoned tanks
will be drained of product, piping removed, and tank connections plugged or
blind flanged. The existing AVEC tanks will be removed from the AVEC dike and
stored along the northern edge of the new AVEC dike. AVEC will work with the
community to seek grant funding to clean, remove and dispose of existing
tankage not used in this project.

For purposes of seeking separate funding for tank cleaning and disposal, a
budgetary cost estimate is provided in this section. For prior similar projects in
rural Alaska, the average cost to clean, cut-up and dispose in a local landfill a
diesel tank is $10,000. The average cost to clean, cut-up and dispose in a local
landfill a gasoline tank is $11,000, including off-site disposal of 12 drums of
contaminated product. The total estimated cost to properly clean and dispose of
51 fuel tanks in Shageluk is $266,400 (refer to Appendix F for existing tank
ata).

3.0 CURRENT FUEL CONSUMPTION

Diesel fuel is used to heat various city buildings (post office, preschool, teen
center, washeteria, city office, clinic), the school, and residential homes. Diesel
fuel is also used to generate electricity and to fuel the City’s heavy equipment.
All gasoline is for retail sales for use in vehicles, four wheelers, and private
boats. Current consumption quantities are based on fuel delivered to the
community by Yukon Fuels for the years of 2001 and 2002.



Shageluk Bulk Fuel Consolidation & Upgrade December 3, 2003
Concept Design Report Alaska Energy and Engineering

The following table summarizes average and peak consumption and existing
storage capacity. All capacities are in gallons. Net capacity Is calculated as 90%
of the tank gross (shell) capacity.

CURRENT CONSUMPTION VERSUS EXISTING CAPACITY

Project Participant | Average Peak Existing Existing
(Product) Annual Use | Annual Use Net Gross
Capacity Capacity
(90%
Gross)

AVEC (Diesel) 29,500 35,394 51,360 57,066
IASD (Diesel) 12,500 15,006 28,975 32,196
Corp. (Diesel) 10,025 11,889 7,219 8,021
Corp. (Gasoline) 16,000 17,500 18,746 20,829
City (Diesel) 10,007 11,010 11,254 12,505
Existing Total 117,554 130,617

Appendix F of this report identifies existing and proposed tanks by owners, and
provides dimensions, gross and net capacities, and contents by products.
Appendix F also shows the percent increase in proposed gross capacity over
existing capacity.

3.1 Planned Infrastructure Improvements

It is important to evaluate the impact of recent installations and pianned near-
term infrastructure improvement projects on existing utility systems and fuel
consumption. School additions, water and sewer expansions, new homes, as
well as other community improvements all can adversely impact the adequacy of
existing utilities. Planned infrastructure improvements within 5 to 10 years that
are anticipated to increase local fuel consumption include the possible addition
of one new house, a new duplex at the school (under construction), and a future
water and sewer project. A new clinic was completed in 2002. Fuel use data for
the new clinic is not included in the historical use data received. Additional
capacity will be included in the new tank farm to meet the anticipated increase in
the local fuel consumption caused by these projects. Following is the estimated
impact of these projects:

e Heating for one New Home — 1,000 Gallon Increase in Corp. Diesel Sales.
e Population Growth — 2,000 Gallon Increase in Corp. Gasoline Sales.

o Heating for New Duplex at School — 3,000 Gallon Increase in IASD Diesel
Use.

« Water and Sewer Project — 6,000 Gallon Increase in City Diesel Use.
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e Heating for New Clinic - 2,000 Gallon Increase in City Diesel Use.

In 2002, the Shageluk power plant consumed a total of 32,398 gallons of diesel
fuel. According to AVEC's current model for load growth, the 10 year projected
annual fuel consumption for Shageluk is 64,825 gallons. (200% of the current
consumption).

3.2 Alternative Energy / Efficiency Improvements

The AVEC diesel electric generators provide all electric power for the community
of Shageluk. The existing power plant does not have heat recovery capability, in
part due to its remote location from potential enduser buildings and the relatively
small amount of heat available from the power plant.

The potential to provide recovered heat from the new power plant was
investigated as part of this study. The two closest community facilities are the
school and water plant. The school is located a straight line distance of about
1,200 feet and the washeteria 1,000 from the power plant. The new power plant
will utilize electronically injected diesel engines with air-cooled aftercoolers.
Diesel engines that have air-cooled aftercoolers reject about 2/3rds of the heat to
the jacket water as compared to diesel engines that have water-cooled
aftercoolers.

It is estimated that the new power plant will reject approximately 7,215 equivalent
gallons of heating fuel annually to the engine cooling system. Of this amount,
about 5,623 equivalent gallons will be available during the heating season
(between September and May). The new power plant is estimated to use the
equivalent of about 3,692 gallons of heating fuel annually for plant heat, parasitic
piping and radiator losses, which leaves 1,931 gallons available for end-user
buildings. The nearest community building (water plant) is about 1,450 lineal
feet from the power plant, which would require 2,900-feet of arctic pipe round
trip. The heat loss over this length of arctic piping equates to about 509 gallons
of fuel per month. The net result is that there is insufficient recovered heat
available from the power plant to provide useable heat to a building located more
than about 100-feet from the power plant.

The Alaska Energy Authority/Alaska Industrial Development and Export Authority
published a draft Rural Alaska Energy Plan dated December 31, 2002 as a
follow-up report to the previously released Screening Report of Alaska Rural
Energy Plan dated April 2001. The Screening Report evaluated a dozen
alternative energy technologies, other than diesel engine heat recovery. Only
wind energy was identified as an alternative energy technology warranting further
evaluation in the draft Rural Alaska Energy Plan. Currently available wind data
does not support Shageluk as a viable candidate for a wind energy program
using currently available technologies.

There are no other known practical energy sources, such as solid fuel or natural
gas, available at Shageluk. Additionally, there is no watershed capable of
producing commercial quantities of power using currently available hydroelectric
technologies. At this time, it appears that diesel generation and possibly end-
use conservation are the only viable energy technologies available for Shageluk.
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3.3 Tank Capacity Requirements

The tank farm must be designed to meet the combined needs of all users with
sufficient capacity to accommodate future growth. The combined gross storage
capacity of existing community tank farms is 130,617 gallons. The proposed
new facility gross capacity of 190,000, which is 145% of the existing capacity.
This exceeds the Denali’ Commission guideline of 120% of existing capacity.
AVEC has standardized and fabricated two sizes of bulk storage tanks - 22,300-
gallon gross capacity (10' diameter by 38' long) and 27,000-gallon gross capacity
(11' diameter by 38' long). It would require nine of the smaller tanks to meet the
Denali Commission’s 13-month capacity requirement, compared to only six of
the larger tanks. To minimize the dike footprint and the corresponding site
development work, the larger 27,000-gallon gross capacity tanks will be used.
With the exception of the IASD, each participant's proposed annual fuel
consumption has been rounded up to the next whole 27,000-gallon tank. The
tank farm will utilize six of the 27,000-gallon tanks at the tank farm, and one
8,000-gallon dual product fire-rated dispensing tank. Due to the distance from
the tank farm, a 20,000-gallon double wall tank will be located at the school. In
total, this will provide a gross storage (shell) capacity of 190,000 gallons and a
net storage (90% of gross) capacity of 171,000 gallons. With this capacity, there
should be no need to provide space in the dikes for installation of future
additional tanks.

The following table compares the annual use of each product to the proposed
net useable tank capacity for the new facility:

SHAGELUK ESTIMATED CONSUMPTION VERSUS PROPOSED CAPACITY

Project Current Estimated Proposed Proposed
Participant Peak Annual | Future Peak Net Gross
(Product) Use in Annual Use | Capacity in | Capacity in
Gallons in Gallons (1) | Gallons (2) Gallons
AVEC (Diesel) 35,394 64,825 72,900 81,000
IASD (Diesel) 15,006 18,006 18,000 20,000
Corp. (Diesel) 11,889 12,889 27,900 100
Corp. (Gasoline) 17,500 19,552 27,900 31 ’0(%(;
City (Diesel) 11,010 19,010 24,300 27,000
Proposed Total 171,000 190,000

(1) Estimated future use based on planned development.
(2) Net capacity (90% of gross shell capacity).
(3) Includes the bulk storage tank and fire rated dispensing tank.
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4.0 SITE SELECTION

Available land within the community suitable for a new power plant and tank farm
is limited. The community is surrounded by hills to the south and east, by
Hamilton Slough to the north, and the Innoko River to the west. The best option
for the new tank farm and power plant appears to be the existing AVEC plant site
and adjoining undeveloped City property to east. This proposed site was
presented at the community meeting held on August 29 with no objections
received from community members in attendance (Refer to Appendix G for site
photos).

A sanitation facilities master plan has been prepared for Shageluk by URS.
Carey Carpenter with ANTHC was contacted regarding the proposed water and
sewer project. A copy of the final master plan was obtained and reviewed for
potential impacts to the power plant and tank farm project. The sanitation
master plan includes the development of a new sewage lagoon on the City
property just east of the existing lagoon. The proposed tank farm and power
plant site does not appear to conflict with the future construction of the new
sewage lagoon. The proposed project location (and approximate location of the
future sewage lagoon) is shown on the attached site plan sheet M1.

4.1 Tank Farm Site

The new collocated tank farm facility will be built on the existing AVEC plant site
and adjacent City property. The existing AVEC parcel is a 0.862-acre lot within
Block 10 of the Shageluk Townsite Survey, U.S. Survey 4493, as shown on plat
85-4 and recorded in the Mt. McKinley recording district. The adjacent City
property is a portion of block 10 of the Shageluk Townsite Survey, U.S. Survey
4493 located immediately west of the AVEC parcel.

The existing AVEC plant site will be leveled, the surface vegetation and organic
materials removed, and any excess material reused for the new power plant pad.
Earthen berm containment dikes for the new tank farm will be constructed of
locally available silty sands and silts, and will be capped with imported gravel.
The existing AVEC pad is elevated about 6’ above the surrounding terrain, which
is above all reported flood events. The proposed project location is shown on
the attached site plan sheet M1.

4.2 Power Plant Site

The new power plant will be constructed on an earthen pad adjacent to the
existing AVEC site. The new pad will be elevated to match the existing AVEC
pad and extend about 200-feet to the east. The power plant site will be partially
located on the existing AVEC parcel, as well as on Block 10 of the Shageluk
Townsite Survey, U.S. Survey 4493.

Two test holes were dug at the new pad site and soil samples collected for
analysis. The top six-inches of test hole #2 contained discarded trash and tin
cans. At the community meeting, residents indicated that the existing AVEC pad
is built atop an abandoned landfill, but were unable to confirm how far east of the
AVEC plant site the landfill extended. A geotechnical investigation confirmed the
proposed site soils are suitable for pad construction. All surface vegetation,
organic materials, and trash will be removed, and a geotextile fabric placed prior
to placing fill on the site. The new pad will be constructed of locally available
silty sands and silts, and will be capped with locally available material. The
proposed project location is shown on the attached site plan sheet M1.
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4.3 School Site

The IASD double wall tank will be placed on an earthen pad constructed south of
the school voc-ed building. The new pad will be located within the school site,
Lot 5, Block 4 of the Shageluk Townsite Survey, U.S. Survey 4493, as recorded
in the Mt. McKinley recording district.

A geotechnical investigation confirmed the proposed site is suitable for pad
development. All surface vegetation and organic materials will be removed and
a geotextile fabric placed prior to placing fill on the site. The new pad will be
constructed of locally available silty sands and silts, and will be capped with
imported gravel. The new pad will be elevated approximately 2’ above the
surrounding terrain and the site graded to provide positive drainage along the
east side of the school property. The proposed project location is shown on the
attached site plan sheet M1.

4.4 Site Control

A Certificate to Plat was prepared by Fairbanks Title Agency on August 25,
2003, and is included in Appendix C. The Certificate to Plat indicates the AVEC
plant site was deeded from the City to AVEC on May 2, 1985. The remainder of
Block 10 is owned by the City of Shageluk.

The project site will be surveyed and a plat prepared as shown on sheet M1.
The plat will provide separate lots for the AVEC power plant/tank farm and new
community tank farm, as well as a dedicated road right-of-way to provide access
to both lots. Appropriate site control documents and deeds will be prepared for
review, approval and execution by the City and AVEC to carry out the objective
of the replat.

The Shageluk School is located within Lot 5, Block 4, and the IASD and Corp.
tank farms are located on Lot 4, Block 9, of U.S. Survey 4493. A small
rectangular parcel within Lot 5 has been deeded from the Bureau of Indian
Affairs (BIA) to the State of Alaska, Division of Design and Construction, and was
recorded in the Mt. McKinley recording district. The remainder of Lot 5 and all of
Lot 4 (Shageluk School Site) was deeded in October 1984 from the BIA to the
State of Alaska, Department of Education. However, the Shageluk School Site
Deed was incorrectly recorded in the Kuskokwim Recording District.

The Department of Education and Early Development has been notified of the
error and has been requested to record the Deed in the Mt. McKinley Recording
District.

5.0 PROPOSED FACILITY DESCRIPTION

The proposed tank farm and power plant project is contingent upon relocating
and upgrading the new AVEC power plant facility just east of the existing AVEC
site. Unless the AVEC plant facility is relocated, the new collocated tank farm
site will need to be moved to a less accessible and convenient location. The
cost estimate included in Section 8.0 assumes both the tank farm and power
plant project will go forward as a combined project.

10
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5.1 Bulk Fuel Storage Consolidation and Upgrade

The tank farm project will collocate the AVEC, City, and Corp. tanks. The
proposed design includes a two-cell dike to contain the tanks in accordance with
Fire Code and EPA requirements. Though joined by a common full height dike
wall, two separate lined and fenced earthen containment cells will be
constructed.

The City/Corp. cell will contain three 27,000-gallon single wall bulk storage tanks,
and one 8,000-gallon dual compartment fire rated dispensing tank. The City will
have one diesel bulk tank. The Corporation will have one diesel bulk tank, one
gasoline bulk tank, and the dual product dispensing tank. The AVEC cell will
contain three 27,000-gallon single wall bulk storage tanks. The AVEC bulk tanks
will be piped to a day tank at the power plant. The dike cells will be enclosed
within a chain link fence topped with barbed wire.

A service station style dual product dispenser with a gravel turnaround area will
be located west of the new tank farm. The dispenser will be operated by the
Corp. for the retail sales of diesel fuel and gasoline, and will be installed in a
lighted and fenced security enclosure. The Corp. requested the dispenser be
equipped with an inventory control system. The City drum/heavy equipment
fueling station will be located adjacent to the dispensing facility.

The power plant facility will consist of eight modular buildings, including three
generator modules, one control module, three storage modules, and one
housing module. The power plant facility will be enclosed within a chain link
fence topped with barbed wire.

Due to the distance from the school to the tank farm location, a 20,000-gallon
double wall tank will be located at the school site adjacent to the voc-ed building.
The IASD tank will be filled by a pipeline from a marine header located on school
property near the barge landing. The IASD tank will be piped to the exterior wall
of the school boiler room. The project will provide grant funds to IASD, but IASD
will be responsible to perform all work interior to the school. This includes
routing the pipe through the school wall, replacing the existing 25-gallon day tank
with a new 100-gallon day tank, and making all fuel piping and electrical
connections to the new day tank. The new day tank will be equipped with
redundant overfill protective devices. The new IASD double wall tank will be
provided with a submersible pump, arctic grade hose, and a nozzle for filling
existing day tanks at the voc-ed building, shop, garage, and future teacher
duplex by mobile tank. The relatively small fuel consumption of these out
buildings does not justify the cost and complexity required to retrofit the existing
day tanks with the necessary overfill protective devices and controls to pipe them
to the new IASD tank. The IASD tank will be fenced with a chain link fence and
topped with barbed wire.

The proposed tank farm, power plant, and school facilities are shown on the
attached site plan sheet M1.

5.1.1 Secondary Containment

The International Fire Code and E.P.A. regulations require fuel tanks to be
installed within a secondary containment structure that is capable of holding the
contents of the largest tank plus sufficient freeboard to hold accumulated
precipitation.  The regulations include provisions for alternative secondary
containment utilizing double wall tanks with redundant overfill protection
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equipment. Based upon local soils conditions and availability of silts, an earthen
berm with a membrane liner was determined to be the most practical means of
providing secondary containment for the collocated tank farm facility.

The City/Corp. earthen berm dike cell will be sized to provide a net capacity of
43,434 gallons, which is the volume of the largest tank plus 8“ of freeboard for
precipitation. The AVEC earthen berm dike cell will be sized to provide a net
capacity of 38,669 gallons, which is the volume of the largest tank plus 7° of
freeboard for precipitation. A full height dike wall will separate the dike cells, and
both cells will be lined with separate membrane liners compatible with both #1
diesel fuel and gasoline. A non-woven geotextile fabric will be installed above
and below the liner to minimize the risk of puncture and damage and a 4” deep
layer of gravel cover will be placed over the liner. A 4” deep cellular confinement
grid will be installed over the liner on the interior dike walls to hold the gravel
cover in place on the side slopes. A drainage sump will be provided for storm
water removal via a siphon hose or portable pump with suction hose.

The IASD tank will be a double wall tank, equipped with redundant overfill
protection devices as required to comply with E.P.A. provisions for alternative
secondary containment.

5.1.2 Tanks

The new 27,000-gallon tanks are shop built single wall horizontal welded steel
tanks built and labeled in accordance with UL 142 and equipped with steel
saddle and skid foundations.

The new dispensing tank will be a shop built double wall, dual product,
partitioned horizontai weided steel tank buiit and fabeled- in-accordance with UL
2085 and equipped with a steel saddle and skid foundation. The tank is required
to be a two-hour fire rated tank due to its proximity to property lines and road
right-of-ways.

The new IASD tank will be a shop built double wall horizontal welded steel tank
built and labeled in accordance with UL 142 and equipped with a steel saddle
and skid foundation.

All new tanks will be equipped with level gauges, pressure/vacuum whistle vents,
emergency vents, manholes, water draws, and flanged fill/withdrawal
connections.

The tank farm tank skids will be placed on concrete footings sized to limit soil
bearing pressure to 2,000 pounds per square foot. The new IASD tank will be
placed on timber mudsills sized to limit soil bearing pressure to 1,500 pounds per
square foot.

5.1.3 Piping/Valves/Pumps/Accessories

All piping will be schedule 80 steel except for 1" piping located in exposed areas,
which will be schedule 160. All above grade piping within dikes, fenced areas,
and buildings will be pre-primed and painted schedule 80 black steel. All buried
piping will be schedule 80 steel with a high density polyethylene coating, and
provided with cathodic protection. All above grade piping will be installed on
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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 collocated facility will include new 3-inch diameter fill pipelines routed on top
of the dike walls from the bulk tanks to marine headers. There will be separate
marine headers for AVEC, the City/Corp. diesel fuel, and for the Corp. gasoline.
The AVEC marine header will be located outside the northwest corner of the
City/Corp. dike cell within an enclosed 84-gallon metal drip pan. The City/Corp.
diesel and the Corp. gasoline marine headers will be located within the
City/Corp. dike cell. For AVEC, a 2" diameter transfer pipeline will be routed
from the bulk tanks to the day tank pump in the power plant control module. A
normally closed actuated ball valve electrically interlocked to the day tank pump
will be installed in the AVEC transfer pipeline to prevent gravity flow of product
when the day tank pump is not running. For the Corp., separate 2" diameter
transfer pipelines will be routed along the dike wall from submersible pumps in
the bulk tanks to the dual product dispensing tank. Separate 2" diameter
transfer pipelines will be routed from submersible pumps in the dispensing tank
to a service station dual product dispenser. The dual product dispenser will be
installed in a security enclosure west of the tank farm. A key-access type
inventory control system will be installed to allow local residents access to fuel
without requiring a Corp. employee to oversee sales. This system has separate
keys for each party (family or business). A key is required to activate the
dispensing system. "Adjacent to each key switch is a mechanical totalizing meter
that maintains a permanent total of fuel dispensed by each party. For the City, a
2” diameter transfer pipeline will be routed along the dike wall from a
submersible pump in the bulk tank to the drum/heavy equipment fueling station
equipped with a filter, meter, hose and nozzle. Drawing M4 shows the proposed
AVEC tanks and piping, and drawing M5 shows the proposed Corp. and City
tanks and piping.

At the school facility, a new 3” diameter fill pipeline will be routed below grade
from the IASD tank to the marine fill point located near the barge landing as
shown on M1. A 2” diameter transfer pipeline will be routed below grade from
the IASD tank to a new 100-gallon packaged day tank in the school mechanical
room. The packaged day tank will be equipped with a suction pump, automatic
controls, level gauges, and redundant overfill protection devices and alarms. A
normally closed actuated ball valve electrically interlocked to the day tank pump
will be installed at the IASD tank outlet to prevent gravity flow of product when
the day tank pump is not running. The IASD tank will also be equipped with a
hose and nozzle for transferring diesel fuel by portable tank to the voc-ed, shop
and garage day tanks. Drawings M6 and M7 show the proposed IASD tank and

piping.
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5.1.4 Security

The AVEC tank farm and power plant facility will be fenced separately from the
community tank farm facility by an 8’ tall chain link fence with a 1" high barbed
wire top. Three feet and 16’ wide access gates will be provided into the AVEC
fenced enclosure.

The community tank farm facility and the IASD tank will each be enclosed by 8’
tall chain link fences with a 1’ high barbed wire tops. Three feet wide access
gates will be provided in the fenced enclosures for ingress and egress.

The dual product dispenser will be installed within a post structure with concrete
floor slab, metal roof, and full-height chain link fence walls. All valves will be
provided with lockable handles to prevent theft and vandalism. Pump controls
will be installed within fenced security areas or buildings. Area lighting controlled
by photocell will be provided at the dispensers, pump controls, and dike for
security and spill detection and to enhance winter operation.

5.2 Existing AVEC Power Plant

The existing AVEC power plant is housed in a 15'x36’ insulated metal building on
a wood post and pad foundation and two storage containers. The power plant
building was constructed in the mid-1970’s and was located in the center of the
community. The plant site was relocated at the request of the community to the
present site in the mid-1980’s. The power plant is equipped with three diesel
gen-sets: one Cummins LTA-10 rated at 142 kW, and two Allis Chalmers 3500's
each rated at 70 kW. The generating voltage is 208/120 volt grounded-Y.
Power is provided to the community via a 7.2/12.47 kVA three phase overhead
distribution system. There are two banks of three phase step-up transformers
adjacent to the plant, which feed power to distribution system. The distribution
system is sectionalized into two separate feeds. - The existing power plant
structure is nearing the end of its useful life and the generation equipment is in
need of replacement (see Appendix G for photos).

Historical peak loads exceed the generating capability of the two 70 kW gen-
sets, which requires the single LTA-10 gen-set be operational and on-line during
the winter months. There is currently no piped central water and sewer system
in Shageluk. Projected electric loads based on meeting the electric demand of
the future piped water and sewer project are between 35% and 45% greater than
the present load.

5.2.1 New AVEC Power Plant

The new AVEC power plant will be constructed using prefabricated modules.
The facility will include three generator modules, one control module, one office
module, and three storage modules (refer to Appendix A). The skid-mounted
modules will be installed at grade on the new power plant pad and accessed by
the new platted road along side the new tank farm. The new power plant will be
tied into the distribution system at the existing terminal poles located adjacent to
the bridge.

The resulting power generation capacity for the power plant is as follows:
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Proposed Total Diesel Power Generation Capacity

Generator Description Capacity (Kilowatts)
No. 1 Detroit Series 60 200 kW
No. 2 Detroit Series 60 200 kW
No. 3 Detroit Series 60 200 kW
Total = 600 kW

The Detroit Diesel Series 60 gen-sets are highly efficient at low loads, with
efficiencies of better than 14.3 kW generated per gallon at 50% load and 12.5
kWh per gallon at 25% load. This exceptional efficiency at low loads allows
sizing the gen-sets to carry the future increased loads associated with the future
piped water & sewer project without sacrificing fuel efficiency or incurring
increased maintenance costs in the interim.

5.3 Proposed Operating Scenario

The AVEC power plant and tank farm facility will be located on AVEC property.
AVEC will be the primary owner and operator of the AVEC facility. As primary
operator, AVEC will be responsible for the overall management of its facility.

The City/Corp. tank farm will be located on City land and will be the primary
owner of the facility. The Corp. will continue to operate all retail sales and will
have the majority of storage capacity. The Corp. is the prime candidate to serve
as the primary operator with overall management responsibility for the facility.
Management responsibilities include: daily operations; maintenance of all tanks,
pumps, and piping systems; removal of storm water from the dike; annual
pressure testing of pipelines; maintenance and replacement of spill response
equipment and supplies; and snow removal. These operating costs will need to
be determined on a per gallon of throughput basis (as part of the required Denali
Commission required Facility Business Plan) and the price of fuel adjusted to
cover the facility operating costs.

The IASD will be the owner and operator of the school tank and associated
piping and will be responsible for the day-to-day operation of its fuel facility.

6.0 PERMITTING AND SPILL RESPONSE

The new facility will be subject to regulatory requirements of both State and
Federal agencies including the Division of Governmental Coordination, Division
of Fire Prevention, U.S. Environmental Protection Agency, and the U.S. Coast
Guard. Depending upon specific local conditions, additional permitting agencies
such as the U.S. Fish and Wildlife Service, the U.S. Army Corps of Engineers,
the State Historic Preservation Office, and the Alaska Department of Natural
Resources may be involved in the permitting process.

6.1  Environmental Assessment
An Environmental Assessment (EA) will be completed prior to construction of the

project. An EA is required for all federally funded projects, or projects requiring a
federal permit (such as a Corps of Engineers Wetlands Permit). The EA
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confirms there is no significant impact to the environment caused by the project.
Although Shageluk is not located in' a Coastal Managementarea; as-par of the
EA, a Coastal Zone Management Project Questionnaire will be completed and
submitted to the Division of Governmental Coordination. The Coastal Zone
Management Project Questionnaire will help identify state or federal permits that
may be required. A Corps of Engineers Wetlands is not anticipated to be
required, as the project does not involve placing of fill in wetlands or below
ordinary high water. However, a Request for Jurisdictional Determination will be
submitted fo the Corps of Engineers as part of the EA permitting process. If
required, this project should qualify for review under the Department of the Army
General Permit 96-07 for village bulk fuel facilities, which streamlines the

permitting process.
6.2 Fire Code

A Plan Review permit from the State Fire Marshal is required. Final stamped
design drawings will be submitted for review and approval prior to construction.
Plans will be reviewed for conformance with the International Fire Code and
portions of related codes including the International Building Code and the
National Electrical Code. In prior years, the review process has only taken 3 to 4
weeks:; however, some projects have taken over 6 months. Generally, site work
and mobilization is allowed to proceed prior to approval but the permit must be in
place prior to placement of tanks or similar installation. Plans should be
submitted by December 2004 to ensure approval in time for spring construction.

6.3  Spill Response

Because the new facilities will have oil storage tanks in excess of 1,320 gallons
and will receive delivery by marine vessel, it will be subject to U.S. Environmental
Protection Agency and U.S. Coast Guard regulations. Separate Operations
Manuals and Letters of Intent will be prepared for each facility, and will be
submitted to the Coast Guard. Separate Oil Spill Response Plans will be
prepared and submitted to both the Coast Guard and the EPA. The facilities will
also require preparation of a Spill Prevention Control and Countermeasures
(SPCC) plans. The plans will address all tanks of 55 gallon or greater capacity
at each location. The required Coast Guard and EPA plans will be prepared
upon completion of facility construction as a coordinated package.

Spill response gear including sorbent material and protective safety gear will be
purchased for each facility and left on-site upon project completion along with
5,000 gallon foldable portable tanks to serve as oil-spill contingency storage.

7.0 CONSTRUCTION PLAN

AVEC has a history of administering similar projects on a "modified" force-
account basis. Force-account construction involves the owner or grantee 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 tank farm 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 fuel facilities. Skilled craftsmen with appropriate certifications must perform

16



Shageluk Bulk Fuel Consolidation & Upgrade December 3, 2003
Concept Design Report Alaska Energy and Engineering

all specialty work, such as pipe welding and electrical installation. 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.

71 Local Job Skills

An inquiry was made for information regarding the availability of specialty skilled
labor in Shageluk. The following table summarizes the resulits:

Skilled Trades Number Available
Certified Welder (1)
Welders Helper
Journeyman Electrician (2)
Apprentice Electrician
Heavy Equipment Operator
Heavy Equipment Mechanic
Truck Driver

Laborer
(1) With current APl Welding Certificate
(2) With current Certificate of Fitness

In addition to the specialty trades listed, there are a number of local residents
with general labor experience in various types of construction. It appears that at
a minimum a project superintendent, a pipe welder/mechanical foreman, and a
journeyman electrician will need to be brought into Shageluk for this project.

OO =2 |0 == ||

7.2 Local Equipment

A preliminary inventory was performed on local heavy equipment in Shageluk as
listed in the following table:

Unit Make/Model # Owner Reparted
6 yd. Dump Truck Ford F Series 1994 | City of Shageluk Good

6 yd. Dump Truck International 1982 City of Shageluk Poor
Dozer John Deere 750D City of Shageluk Poor
Dozer John Deere 350CE | City of Shageluk Fair
Loader Caterpillar IT18B City of Shageluk Good
Loader Ford A-62 City of Shageluk Poor

The equipment was reported to be in poor to good condition. Prior to the start of
construction, an experienced fleet service mechanic will need to be sent to
Shageluk to go through the equipment with the local mechanic to ensure the
equipment is in proper operating condition. An additional dump truck may be
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required to be brought into the community for moving fill from the borrow source
to the project site.

7.3 Material Sources

Silty sand and silts for constructing the power plant pad, bringing the existing
AVEC pad to grade, and forming the dike walls are available from a local pit near
the school approximately 1,400° from the project site. The City owns the land
and the rights to the material in the pit. When removing material from this pit,
attention needs to be given to avoid extending the pit further to the southwest
towards the cemetery and to minimize runoff from the pit.

Select gravel for use in lining inside dike walls, making concrete, and topping
selected driving and walking surfaces will be imported by barge into the
community.

8.0 SCHEDULE

The construction schedule must take into account freight options and fuel delivery
schedules. Line-haul barge deliveries originating in Seattle or Anchorage typically
arrive in Shageluk twice a year once in June and then again in August. Though
the community typically receives two barge deliveries per year, Yutana Barge
Lines indicated the select gravel must be hauled on the first (spring) barge only.
Barge fuel deliveries also typically occur in June and August.

Tools, miscellaneous supplies, and smaller materials can be brought directly to
Shageluk by small freight aircraft (Casa or DC-3). The Shageluk airport is located
over four miles outside the community.

The schedule shown below has been prepared based on a two-year construction
schedule, with power plant pad development summer of 2004, and construction of
the tank farm and power plant summer of 2005. If funding availability does not
allow power plant pad development in 2004, it is feasible to condense the entire
project into one year with construction beginning spring of 2005.

All construction materials and equipment required for power plant pad construction
will arrive on the first barge in June 2004. The new power plant pad will be
completed in July. Upon completion of the power plant pad, equipment and
materials not needed for construction in 2005 will be backhauled out of the
community on the last barge of the year.

All construction materials and equipment required for tank farm and power plant
construction, including select gravel, AVEC modules, and tanks will arrive on the
first barge in June 2005. The new AVEC modules will be set on the new pad,
plumbed into temporary fuel storage, and brought online. Should alternative
temporary power be required, one of the existing gen-sets in the AVEC Butler
Building will be installed in a storage container and wired into the distribution
system. The existing AVEC plant and tank farm will then be demolished, the new
tank farm dike will be constructed, the tanks set and piping installed. The new tank
farm and IASD tank will be complete enough to receive fuel on the last fuel barge
in August. All punch list items should be completed by September 2005.
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The schedule on the following page has been developed based on this proposed
work plan:

PROPOSED PROJECT SCHEDULE

FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN

PH. Il TASKS (2004)

PERMITTING X X

65% DESIGN X----X

REVIEW & FUNDING X----X

FINAL DESIGN X----X

MOB DUMP TRUCK X -

POWER PAD
CONSTRUCTION

DEMOB DUMP TRUCK X

PH. Ill TASKS (2005)

ORDER TANKS X—x

ORDER MATERIALS X=mmmeX

FREIGHT & MOBILIZATION b C——

PLACE MODULES

INSTALL GROUNDING GRID

TEMPORARY POWER

X px|*

DEMO EXIST. AVEC PLANT

TANK FARM SITE/DIKE : X==-X

PLACE NEW TANKS X--X

RECEIVE FUEL X-X

PIPING, DISPENSER, ETC. Xo==-X

FENCE, ELECTRICAL, ETC. X-==-X

PUNCH LIST COMPLETION X-X

SPILL PLANS & CLOSE OUT X----X

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. Separate construction cost estimates were developed
for the bulk fuel and the power plant portions of this project. The Denali
Commission has separate cost containment guidelines for bulk fuel and power
plant projects. Detailed cost estimates are included in Appendix B. The total
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project cost including all design, supervision, inspection, permitting, and a 20%
contingency is estimated to be:

e $2,068,397 Bulk Fuel Upgrade (190,000 gallons at $10.89/gallon)
o $2,016,930 Power Plant Project (600kW at $3,361/kW)
o $4,085,327 Project Total

The total project cost including all design, supervision, inspection, permitting, and
a 20% contingency is estimated to be $4,085,327. The estimated cost of the
bulk fuel upgrade portion is $2,068,397 that equates to a unit cost of $10.89 per
gallon based on a gross storage capacity of 190,000 gallons. This is within the
Denali Commission benchmark cost range of $12.00 to $9.50 per gallon for
100,001 gallons to 200,000 gallons capacity tank farms. The estimated cost of
the power plant upgrade portion is $2,016,930 that equates to a unit cost of
$3,361 per kW based on a total installed capacity of 600kW. This is above the
Denali Commission benchmark cost range of $2,900 to $2,400 per installed kW
for 401kW to 600KW capacity power plants. The higher cost is primarily due to
the need to elevate the power plant pad approximately 6 feet higher than the
surrounding grade to mitigate flood damage.
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SETBACK/SEPARATION REQUIREMENTS

OF A PUBLIC WAY.

IGNITION.

THE CONSOLIDATED TANK FARM WILL PERFORM THREE FUNCTIONS — BULK STORAGE, DRUM/HEAVY EQUIPMENT FILL, AND
DISPENSING. ALL TANKS ARE INSTALLED ABOVE GROUND. TO COMPLY WITH THE REQUIREMENTS OF THE 2000 INTERNATIONAL
FIRE CODE, THE 2002 ALASKA ENERGY AUTHORITY/DIVISION OF FIRE PREVENTION MEMORANDUM OF AGREEMENT, AND STATE
OF ALASKA REGULATIONS THE FOLLOWING MINIMUM CLEARANCES ARE REQUIRED:

10" FROM THE DISPENSER TO ALL BUILDINGS AND PROPERTY LINES.
20° FROM THE DISPENSER TO FIXED SOURCES OF IGNITION.
50" FROM THE DISPENSER TO ALL UNPROTECTED TANKS: -
5 FROM PROTECTED DISPENSING TANKS (6,000 GAL MAX) TO THE NEAREST IMPORTANT BUILDING OR NEAREST SIDE

30" FROM 751-12,000 GAL BULK STORAGE TANKS TO THE NEAREST PROPERTY LINE WHICH IS OR CAN BE BUILT UPON.
40" FROM 12,001-30,000 GAL BULK STORAGE TANKS TO THE NEAREST PROPERTY LINE WHICH IS OR CAN BE BUILT UPON.

15" FROM THE DRUM/HEAVY EQUIPMENT FILL STAND TO THE NEAREST TANK, THE NEAREST IMPORTANT BUILDING, THE
NEAREST PROPERTY LINE WHICH IS OR CAN BE BUILT UPON, COMBUSTIBLE MATERIALS, AND FIXED SOURCES OF

25" FROM FUEL TANKS AND PIPELINES TO RESIDENTIAL WATER WELLS
100" FROM FUEL TANKS AND PIPELINES TO PUBLIC WATER WELLS

PROECT: SHAGELUK BULK FUEL STORAGE & o TDK | soue NO SCALE

POWER PLANT UPGRADE wsom o TOK | ove 12/03/03

TITLE: FILE NAME SHEET OF
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M8 -

ALASKA ENERGY & ENGINEERING, INC.
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APPENDIX B

CONSTRUCTION COST ESTIMATE



LWNS-4L OVHS SIX'gAd) 1S3-J1-OVHS OF L-g Wd S¥'S £002/2/Zh

ALIOVAYD SSOYD v 00002 %S 0L §£6'607$ TOOHOS
ALIOVAVYD SSOYD ¥ 00029  %9'CE 155'6v9% NOILYHOdHOD
ALIDVAVYD SSOHD TvD 00042 %Pl 2.8'282$ ALID
ALIOVAVYO SSOYD WD 00048  %92¥ §19'sv8% DANY
68°0L% ALIDOVAYD SSO¥D 40 NOTTVD ¥3d 180D 'St
ALIOVAVD SSOYD “TvD 000064 ALIOVdVYD 3OVHOLS TVIOL bl
_ 16£890°C$ TIVLOL ANVYD
618°LL$ % 1ZY£606°¢ @ WBW DIAAY
615'066'L$ 6.5°'066'L$ jejogng - S1S09 L03r0dd vV.1OL
000'v$ 000'v$ "OSIN g [9ARI ] DIAY
000°9$ 000°9% uoddng 332110 19410 B HEIS PIBI4 ‘9SUM 2UY DAV
005‘1$ 005°}$ Bunssulbuz DIAVY
000°01$ 000°01$ ("912 ‘epunyjiiy) Sang B $1s0D J3UI0
S1S0D 123ro¥d ¥3HLO
6.0°696'L$ 620'696'1$ (3LVINILST 'I9'3'V) LSOO LD3roud Iv.Lol €l
000'70Z$ 000¥0Z$ TIVLOL INFWIOVNVIA ¥1SNOD
000'v€$ 000'€$ %02 @ AONIONILNOD
000°0/1$ 000°0/1$ INIWIDVNYIA NOILONYLSNOD Th
00040Z$ 000'702$ ITV.LOL NINGV ¥LSNOD ? N9IS3d
000 €% 000'7€$ %02 @ AONIONILNOD
000°0£4% 0000.1$ :("unuod 1Px8) "NIWAV JLSNOD ANV NOIS3d "L
6,0°195°1% 8zZ9°26% 00Z'GLE$  L6LVLPS  166°9€S$  868‘v6ES | 620°196°LY IVIOL - NOILONYMISNOD LO3Id
081°092$ 112'91$  00Z'61% €c1'69¢ 99,688  018'G9% | 081°092% %02 © AONIONILNOD
668°00£°1$ 26¢18% 000969 y99'sves Les'syvs ob0‘6zed | 668°00€°1$ :(‘uguog "jax8) TVLOL - NOILONYWLSNOD 103¥Ia
0L¥'8L$ 0/¥'8L$ 0L¥'81$ JONVHNSNI SNOILYHIO HYIA 18I 01
299'8% 299'8% 299'8% IONVINSNI NOILONYLSNOD 6
89.°€LZ°1$ §ZZ'vS$ 000'96$ yo9'sve$  Les'syy$  sv0'6zes | 89L'€leLS IVLOL-9NS NOILONYLSNOD '8
¥99'6vES 0% 0% ¥99'5ve$ 0% 0$ ¥99°'Ge$ INCERER
c81'961$ Gzz vs$  000'96% 0$ 000G$ 0960v% | S8L'961$ avaHY3aN0 9
020°2.$ 058°065 o0cz0zs | 0/0°248 SNOANVTIIOSIA G
89%°16% greevs oci'srs | 89 L6% 013 ‘'STOYINOD UIMOJ WISNAASIA 'SdNNd ¥
7£6'81 1% 0S¥'0s$  ¥8v89% | vE6'8LLS NTLSAS ONIdId '€
S1.'882$ vi66ecs  1£826$ | GvL'88TS SMNVL 2
Z0.°G51$ 69¢°26$  cev'86% | 20.'G51$ 311S %% IMIA 'NOILVANNOL '}
WI0L Pidld Y0 Jejuay b3 wbeig sjeusjely  soqe abejia
180d 3N NOISAA 1dIONOD AYYWNNS FLVYNLLST LSOO ONRYIINIONT

€002 ‘€ ¥38N303a WHVYd MNVL MNTIOVHS ANV ADHINT YASYIV



b 1ST-4L OVHS SIX'gA8) | ST-41-OVHS 0¥

Wd 80:€ €00¢c/z/CL

z-d
00€ 05 0.£2% 02.% 09% |zZi Z 059'L$ 6/2% E SoA[eA Jled pabueld &
051 0t G118 00£$ 09% |5 } 5189 Gl1$ es |5 SOABA 08yD psbueld .z
00% 0G 095'Z$ 096$ 09% [o1 Z 009°1$ 002$ es |g SaAleA X23y) pabueld £
002 0§ 08v'1$ 08+$ 09¢ |8 Z 000°L$ 062$ ea [p SOAlEA 9leD) pabueld £
000€ 000¢ | 008'SL$ 008'01$ 09% [os1 081 | 000'S$ 000'G$ |dwni [y sBumi4 Buisuadsiq R piojuen
0G€ 0l Gy 9% 0014 09% |ge [ G.E'v$ GZL$ ed |G $10}03UUOYD 8|qIX9|4
00p 00y | 000°LLS 000'9% 09% |00} 00L | 000'S$ 000'G$ [dwn |} sdwe adid ® In4S osIN
0G9 €l 005°€$ 000'c$ 09¢$ oS 00'L | 005$ 000L$ | ea Jos s)oojg poddng 8}810u0)
002 020 | 009'9% 000'9% 09¢% |00l 01’0 | 009% 090 | wbs |oool buidig wed
00¢ ¢ 00L'1$ 009% 09% |01 010 | 005$ 006$ |4 ujool apeID 9A0qY PapIaM 091 YOS .l
0045 G Z65'v1$ 76883 09% |8vi €10 | 00468 006$ | W unjorLL apel9) aA0qy PapIdM 08 U9S .2
0002 g 009'9% 008'7$ 09$ |08 0z0 [008'1% 0GP 4 Uy 00f paung pepiap, 08 U9S .2
089¢ 8 Z19'6$ ZLE'ES 09% |sS ZL'0 j00e'zs 006$ |4 uylooy 9pEID) 8A0QY PAPIBAM OF U9S .E
0089 0} 000°2L$ 0vZ'ZLS 09% |v0z 0£0 | 092'v% 00°2$ | ui]ogg paung peplapm 08 U9S .
0 009'c$ 009'c$ 09$ {09 09 0% 0% dwny || Buidid pjO ustioweq
WALSAS ONIdId

G¥1'882% 1£8°25% v16'6EZ% ISYMNVL - TVLOLENS
0 008°L$ 008'1$ 09% |og 0g 0% 0$ =D SHUE | SjeIpalLIlu| 8de|d
0 080'04L$ 080°0L$ 09% |89i [74 0$ 0% es |/ ayIq Ul syue | eoe|d
39¢ €l 09¢$ 912% 09$ ¥ 010 |vrig 00v$ | wu Jog S|lISPN|N Joquil] pajesl] ZIXy
00051 009 | S20°G1$ GZS'ZLS 09% 602 8 005°2$ 001$ I'pAnojse sBuNjoo 8Je.ouc)
08t 0% 609°€$ 686+ 09%-184 Z 02524 0824 £2...16 sabnes 8dAL 30010
081 0Z 0£E'C$ 080'1$ 09% |81 Z 062'2$ 052$ ea |6 SIUSA SISIYA/LINNOBA/2INSSBId
628 [ 029't$ 0Z€'1$ 09$ |22 4 00£'€$ 00£$ es |1} Sjua/ Aousblaw3g
052 05z | 008°9% 008'1$ 09$ loe 0¢ 000°G$ 000'6$ | 2o |1 syue| Ae@ mMep
0 000'0v$ 0% 09$ [0 0 000'0v$ 000'0v$] 9 |1 MUB] JIBAA 81900 000'0Z MeN
0 000°82$ 0% 09% |0 0 000°82$ 000'gcs | e |1 sue] dsiq ¥4 000'8 MeN
0 000°0G1$ 0% 09% lo 0 00006L$ | oo0'czg| ee |9 MUBL Ying /g MON
0 00Z'c$ 00Z'c$ 08$ [0o¥ (4 0% 0% ERARE abelolg Alesodwa ) dn 185
0 0£6'LZ$ 0£L'61% 08$ |/t2 L 002°2$ 00}% es |[zz Syue | 1sIxg 199uu0dsid g ulei(d
SHNVL
202'651$ | 0% ceh'86% 692°'/6$ :31IS/3aMIQ/NGA - Tv1018ns
0¥9L1L 000z | ¥¥SLES 96£'€2$ 09% |o6g 190 [8rLes 00vL$ | wun |28s 90U 4 quri-urey) .8
96yl Ge'0 | #9894 96¥'7$ 09$ 1Z¢ 100 | 89¢'v$ 5018 [ubslool'y JUSLWIBUNUOY JBjN|IdY .
8001 v00 | 22428 ZLG'LS 09% |6z 100701 09Z°L$ 00§ [ bsfooz'se (213) 91X81085) UBAOM
9G¥E 200 |2.0'6% ¥81'G$ 09% |98 2000 888°c$ 600$ | bslooz'ey (x13) 211xe1085) UBAOAN-UON
091 /10 1095918 501L°C$ 09% 125 G000 esv'eLs 0g'L$ W bsloseol 1aul sueiquIsN ajId
0 009'61$ 009'6$ 09% o9l 0Z£01 000'01$ 00'0z$ [pA ‘noloos (AluQ 19700 do] ) [9ABIS) 109198
0 062824 Ov |22y 09¢$ |69¢ 08L°0] 051'9% 00€$ [pA noJosoz YooY 1§ SHIS/SIIS/SPues AlIS
0 000'22$ 00021% 09$ |00z 00Z | 0000L$ 000°0L$ [ dwny {1 Jomod Aesodwa} ysigeis3
0 000°01$ 000°0L$ 09% 291 /9, | 0% 0% dwny |} 019y JUB|d JIOMOJBX3UU0D }SIX]
0 000'6$ 000'6$ 09% Jogt 051 | 0% 0% dwny |} oI daud g Jes|d
LIS B ‘IMIA ‘NOILYANNO
LM | M 1509 1809 RVALNEL aiaid 1S0O [H1vd| S¥H [SuH | 1S09 150D
wviol |UNn] Tviol | LH9IFNd | dInD3 ¥3HLO ¥yogvl [gvi| avl |LiNn| 1LV LINA | LINN | NvND W31l
LYOd3d NOISIA Ld3IONOD JLVYINILST 1SOD NOILDNYISNOD LINNODOV 30H0A ONIYIINIONT

€002 '€ ¥39N303d

WYVd MNVLMNTIOVHS

0NV ADHINT WIASVIV




L1ST-41L OVHS SIX'gAdl 1S3-41-OVHS 0F Wd 80:€ €002/2/¢}

¢-d

avIHIIAO

0.0°2.% 0z22'0Z$ 068°'95% 'SNO3ANVTIIOSIN - IVLOLENS
0002 0002 | 000°'S$ 0% 09% lo 0 000°G$ 000'G$ | dwnj | "013 'S9SED POy BUIPIPM
005 00s | 000's$ 0% 09$ [0 0 000'6$ 000'6$ | dwny |} 1e99) AJojes ¥ $j00] 9SIN
00§ 005 | 00028 0% 09% |0 0 000'2$ 0002 |[cwn |y aiempJeH osIN
0¥ 00y | 000'9% 0% 09% [0 0 000'9$ 000'9¢ [ dwni | sued aieds yum ysypewsg
00zt 002l | 000°'8L$ 0% 09$ [o 0 000'8L$ 000°'81$ | dwny |} YUE|-B(-|04 UOjIED) 000'G
009 009 | 0o0's$ 0% 09% {0 0 00064 000'6$ | dwni |} sa|ddng esuodsay |I1dg
051 0S1L ] 008'¢y 008'L$ 09% [og 0¢ 000'Z$ 000'2$ |dwn |1 sbe] anjeA B subig
002 00L ] 000°L$ 0% 09% |0 0 000'1$ 005$ es |g duing sbeuieiq 41 2|9exod
00l 00L jo0si$ 0% 0% 10 0 05.$ 06.% es |} duwing Jajsuel} |an4 s|qepod
00SY 005y | 00v'S$ 00¥'2$ 09$ |ov 0y 000'€Y 000'¢$ |dwni i 213 ‘sjieN ‘sbeT ‘Jequin wiod
0005 0005 | 00v'61% 00 LLS 09% {06! 061 | 000'8$ 000'g$ | dwni|i (suerg ‘sia)syg) 1981S "osIN
0099 009 | 0226 029'v$ 09¢ (22 ] 001°1% 00L$  |'pAnoliy sdelS R Sqe|S 8}940U0D
SNO3NV1TIOSIN
89¥°16% 0zZL'sr$ 8re'er$ :D13/SNdSIQ/SdINNd - T¥v10L149NsS
0002 0002 | 009'52$ 009'G1L$ 08% [s61 G661 | 000°0L$ 000'04L$ § dwny |1 $90IAS(] @ 'SIOIONPUOY ‘UNPUOD
00€ 00c | 00+'8% 00%'9$ 08$ {08 08 000'Z$ 000'2$ | dwny |} Bunybi ealy
002 002 | 008'S$ 008't'$ 08$ |09 09 000°1$ 000'L$ | dwnf i pieog [sued @ aseg Joje|N
€/l z0 |800Z3$ 09%'1$ 08$ 81 500 | 8¥5$ 0618 |y un]sog JNpUo Ui 8|qe) [eubis sjoway
05 05 00v'1$ 00¥$ 08% IS S 000°L$ 00014 ea |4 SOUDIMS [9A8] MOT/UDIH Jiod-2
001 05 009'€$ 008% 08% ot g 008'2$ 00v't$ | es g SALOIMS [9A8T MOTLDIH JUIod-E
002 00z |o000'8L$ 00084 08$ {00l 001 | 000'0LS 000'0L8 ] e |1 [aued joJjuo) dwnd
00} 001 | o08'c$ 009't$ 08$ [0z 0z 002'2$ 002’z | e [1 [pued |0NQuod jueleq
001 001 ] 008'L4 008$ 08$ [0l 0L 000'L$ 000"} es [y wa]shg [04U0Y A
00¥% 00y | 009'v$ 009°1$ 08$ {0z 0z 000°c$ oo0'cs | ea |t Jsudsiq [eolueydsiy poid lend
0L 0l 09¢$ 09% 09% [1 | 00£$ 00£$ ed |1 "S890Y R 8JZZON Jojsuel| Ying
002 0L ]ovb'ed orv'LS 09% [v2 ZL'0 00028 0% Wouy 002 8S0H Jojsuelt ying ,p/€
051 0GL | 00S'¥$ 000°€$ 09$ [0S 05 00G'L$ 0051 | ee [1 19)|0Y PUIMSY JOMOd |99y 9SOH
009 0oL |o91'8$ 091'2$ 09% |9¢ 9 000'9$ 0001 | @ |9 sdwnd s|qisisuwiqns dH /¢
013 ‘STONLNOD ‘HIMO ‘HASNIJSIA ‘SdINNd

v£6'8LLS 8¥'89% 0S%'05$ IDNIdId - ‘v1019nsS
002 001 Jozi'es 024 09% |z4 2 00v'2$ 002'1$ | ee |z 19114 auljadld .2
09 02 028°7% 024 09% |21 ¥ 0012 00/$ es |¢ s1epw jii4 .2
0¢ 0l 009% 09¢€$ 09% |9 Z W74 08% B9 ¢ SOAIBA 9|qISN4/esus .Z/L-1
09 0l 029°i$ 02.% 09% [Z1 Z 006$ 0514 es |9 SOAJB/\ UOYdAS-IUY 2
0. 0} Sy1'c$ 0zr$ 09% |2 ! GZE'ES S/¥$ es |, Add pebueid 1
0GL 0§ 080"} 081% 09$ | ) 006$ 00¢$ g8 ¢ sipuRlS .2
0. Gg 0%0'E$ 0vZ$ 093 ¥ Z 008'Z$ 00v'1$ | B8 |2 SOAE/\ JOJENOY |
05 05 006$ 009% 09$ [o1L 0l 00¢$ 00£$ duwny [ SaAleA lieg papestyl osIN
Gp Gl 08v$ 081% 09$ |¢ | 00¢$ 0014 ea [ SoAlBA |leg pabueld
ov 02 0Z¥$ 0zZL$ 09% [z | 00€$ 061$ es [z SaAle/ [leg pebueld .z/l-}
oLz 0¢ SPa°LS 0zr$ 09$ |2 L GZZ'L$ S/1$ es |/ SeABA |led pabueld 2
#HIM | 1M 1809 1S092 IWINIY a3 1SO0D Hlvd| SYMH |S"H| 1S09 1809
Tviol LNl IviOol | IHOI3¥d4 | dIND3 ¥3IHLO dogavl |avi] avi [LINn| 1LV LINN | LINN [ NVNO TEIN]
140434 NDIS3A 1d3ONO0D JLVNILSE 1SOD NOILONY1ISNOD LNNODOY 30404 ONIYIINIONT

€002 ‘€ ¥39N303a WYV MNVL HTEOVHS ANV ADHANT VASV'TV




L1S3-41 OVHS SIX'gA8) 1SH-41-OVHS 0¥

Wd 80:€ €00¢/2/el

*2100 [Ipug Jad Auo ynjebeys ot (Buudg) abieq 1.y ayy uo saul ebieg euEINA UM YnjebeYS 0] s AR 1S [ney [9AeIb J098g {1}

€002 ‘€ ¥39gW303A

NHVH MNVL MNTIOVHS

620'696°L$ 1S09 193rodd Tv.ioi]
081 '82¢$ | %loz AousbBunuod
668°0v9'L$ v.L0L-9NS 193rodd
000'04 L4 dwni]} juswiabeuey UONONIISUOD
000'021$ dwnify (voD % ubisaq) bulieaulbug
668°008°1$ | ¥99'skE€$ | 000'968 | LGE°L8% 8¥0°62£$ L£8'sti$ VLOL "HISNOD LoFId
0.t'8L$ 0.1'81$ 1509 Uo1ONIISUO) %06+ | souelnsu| 'sdo "IA 18414
299'8% 299°'8$ 1500 UoHONIISU0D [ %0890 9oUBINSU| UOLONASUOD
89/°cLZ°1$ | ¥99°'s¥ES | 000°96% | G2Z'¥S$ 8¥0'6Z¢$ 040'G Leg‘sris IVL0L1-8NS NOILONYLSNOD
y99'syes | y99'sves | 0§ 0$ 0% 0% :IHOIFNL - TVLOLENS
000°01$ 000014 000°01L$ [ dwny | § eSS PIoD ¥ WDI8i] [lews osIN
000'02% 000024 000018l ee [z qoIN-2Q/qoN 100 sueydily
000°059 000054 000°0£$ | dwny | | Beys-eag jue| g ableg
000°0t$ 0000¥$ 000'0v$ [ dwny |} Peys-eag yuel MA X0Z 2bieg
000'G¥l$ | 000'ShL$ 000°Gy) [dwni |y BeyS-eos SHUEL )i/ eag abieg
¥91'8¥$ 918¥$ 55°0$ qr | 12678 yniebeys-apess ybial4 ebieg
005'25% 005'25$ 00°S0L$ ['PA'No] 00g {1} 1eneisy 100193 yBlal4 abieg
1/G'/8 LHOIFNS
G81'961% 000'96% SZZ'VS$ 096°0v$ 000'6$ :QvaHH3A0 - TV1019nS ,
0 000'c$ 000'c$ ow [z Jusy BuisnoH
0 1¥9'0L% 179'01$ Ap uwi|pGe welQ 18d maI19
0 00¥'9% 00%'9$ sduy |8 SaJelly MaID
0 09€'GL$ 09€'GL$ 08$ [z61 L Iy [z6L SWI| |9ABI| MBID
0 000'8$ 000°8$ 08$ [001 L 1y ool 9)iS-UQ PYJaAQ juspusjuadng
0 000'8$ 000'8$ 08$ |ool ! 1y {004 QUS-JO PYIBAQ uspusuusdng
0 009°€$ 009'¢$ 08$ [s¥ | Iy |sy Buiuie | 9 WsISAg UOISSILIWOD
0 00S'2$ 0052$ dwny [ Buiures | /dnueis dsig
0 8/9°1% 8/9'/$ duny {1 auljoseg;jand [esalq 109l0id
0 000'0Z$ 000'02$ duinj [} U9y (00 ISIN/IAWOD/ ISP M
0 000°c$ 000°€$ ow |Z Uy JaPdYAA ¥ 8 dnold
0 000'9% 000'9$ ow |z Jusy (1e0qog) 19813 PYS
0 000°05$ 000'05$ duinj [ dinb3 AneaH 9z1jIqON/AUSY
0 000'LE$ 000°02% 000°9% 09$ |00 001 | 000'G$ 000'6$ | dwni [ dinbg Axeay 8007 89IAMI9S
0 000'GL$ 000°GL$ dwnj f} YoM [BB97 "MOY eldey
0 000'9% 000'9% dwny |1 Sjuelo) Jpny
@M | 1Im 1S09 1809 IVLINIY RETF! 1509 Ivd| SHH [S¥H| 1s02 1S02
Tviol [LINn] 1viOol | IHDIFY4 | dIND3 AIHLIO yogvl |avi| avil [LINn| 1LV LIND | LINN | NYNDO W31l
14H0d3™ NOISA LdIONOD JLVYNILST LSOO NOILONHLSNOD LNNODOY IDHO0AL ONIYIINIONT

ANV ADHINT YISV




LANS-dd OVHS SIX'€Ad1 1S3-dd-OVHS 0F

Wd L€ €00¢/2/CL

-1ooloid W) YUB) YIIM UOIOUNIUOD Ul SUOP YIOM SSWINSSE pue AJUO UOHEO0[SY JUB|H J18MOd R SueA abeiolg Buisix3 pue ‘pUo
BuipunoJs) ‘Buious 4 ‘Juswase|d sennNpojy 8BeI)g B JUeld JaMOd MaN ‘Juswidojarsq ped ug yiom sapnjoul juswabeuely uoponssuo) {g}
‘Aluo puy Buipunois) pue ‘Buiousy Hr_mciao_m>wo ped jo cm_wmv sepnjoul Bunesuibug {z}

“ynjebeys ul 801198 JOMas B Iojem padid oN {1}

0£6°'9L0'2$ |"IVLOL ANVYO

288'G.$ H(%6°0 @) JwbW

8y0'ly6'L$ |-violdns

000°0S$ "ISIIN R [9ARIL DTNV
000°'0€$ Buneauibug 93AV
000°081$ loqeT jsuo) pidld IIAV
000°'81$ {c} (Aousbunuo) |oul) LWOIN NOILONYLSNOD '8
000°ZL$ {z} (Aousbunuo %0z 1ou1) 'v'O ANV N9IS3A "L

:1S00 HLSNOD 1231 a3i17ddNS - O3AV TVLIOL

0$ 0$ 969'2/Z$  681°788%  00.'G6$ SPS0SZ'1$

G£9°2/$ 00Z'25$ pep 09$ 69£°29% $98'291$ | £0S‘00V$ :1S09 ¥1SNOID 193d1a a317ddNsS - WO TV.LOL
901'2L$ 00Z'9% 2.0'01$ 8ZZ'L1$ vrLLZ$ 1G2'99% 1%02 © Aousbunuo)

625°09% 000°L€$ 29£'05$ Lr1‘9G5$ 0zL'6ELS | esL'cees VL101-9NS NOILONYLSNOD "9
0$ 0$ 0$ 0$ 0$ 0$ {1} NOISNTLXZ ADIAYTS YIMIS ® ¥ILVM 'S
288'8$ 0G.°¢c$ 0GG$ 0GZ'S$ 00L'12$ 2£G'6E$ NOILVTIVLSNI AIdD ONIANNOHED ¥
288'8% 0S5.Z$ Z18'6% 8cl'cL$ Z1L0'9e$ 761 LLS ONION3S '€
z88°¢ces 0G6/.$ 0$ 0SZ°1$ 006°¢$ Z8.'6€$ JOV1d SAOW FHOLS ® INV1d 43IMOd M3IN 2
288'8% 0G.°¢2$ 000°0V$ €06'GE$ 80LV/$ vvZ'egls LNINJOTIAIA Avd 'L
piatd 483410 |ejusy b3 bieay  dinb3 % spje 1oqeT abejIA

140434 N9IS3A 1d3ONOD
€002 '€ ¥39IN3030a

AYVAINNS 3LVYINILST 1SOO
INVId 43MOd MNT13OVHS

S1S0OJ WD

ONIYIINIONI
ANV ADHINT ¥ASYTV




1SIQ R U8 SIX'EABS | ST-dd-DVHS OF 9-9 Nd LL:E €002/2/2)
000'8$ 09€'G$ 0v9'Z$ 000°8$ (000°1$®@8) Bunybr
00091 % 0Z.°0L$ 082'G$ 000'9L$ (000'z$™@8) 80IAI8S UOHB)S
(e4nsojou3 ur uone|elsu; pue jelsie) Juswdinb3 JauloO
000°0¥$ 008'92$ 00Z'c1$ 000°0%$ (000°01$ DY) uolsseuddng ail4
000°'9% 0Z0'v$ 086°1$ 000°9% (000'2$®¢) 1sneyxy
000'v2$ 080°91L$ 026'/$ 000'vZ$ (000'¥$®@9) Buneal oluoIpAH
000GL$ 050°01L$ 056't$ 000'GL$ (000'6L$D)1) Bulpuaig 10
000'G1$ 0S0°0L$ 0S6'7$ 000'61$ (000's$@¢) Bunierg/Aieneg
000'GL$ 0S0°01$ 056't$ 000'GL$ (000'5$®@¢) wa)sAg [end
000'0€$ 001°02$ 006'6$ 000°0€$ (00001 $@¢) uone|uUaA
000'S¥$ 0G1°0€$ 058'vLS 000'Gv$ (00061 $D¢) Buijoon
%90 %Ec® {seinsojpu3 Ul Uone|elsul pue [elaje) SWalshs
968'2$ 968°'C$ 968'C$ amess ybiel
056'62Z$ 066'62$ 056'62$ Kiebled go- s1s0d yim Adoue)
005°€$ 005'c$ 005'€$ amess biai4
586'/2% G86°.2$ G86°/2$ fiebleg go4 ainsojou3 abelois 10
005°'c$ 005'c$ 005°c$ amess 1ybloid
026'/2$ 026'/2$ 0Z6'42$ KieBles gO4 ainsoppus 8beio)S PIoD
005'c$ 006°'c$ 005'€$ ajeas Jublel
026'/2$ 026'/2$ 026'42% fieBley go4 8ansojous ebelolg WIep
005'c$ 005°c$ 005'c$ amess Jybiaid
86/$ 85/% 862% lilem-anoy ¢ ppe
6zz'zes gzz'zes 62288 ArebleD god siepenp Buiar
uoioas UoNNgIsiq suQ
uoljO8g I9ISEWN BUD
: [sued |0JUOD 334Y L]
891°6L2$ 891°GL2$ 891'GLZ$ Jeabyoums pue sjpued [0JU0D
880'/€$ 880'/€$ 880°/€$ abeloyouy g0 8INso[ou 8|NpOJ [04U0D BUQ
GLY'TZLS SIY'TZLS Gl¥'ZZLS abeloyouy g0 S8.ns0jdUT 8|NPO Jojessuas 8aiy L
008'G$ 008'G$ 008'G$ abeloyouy g0+ Jeppe A1saileq
00€‘c$ 00€°€$ 00£'c$ S61I0$5800Y auIbu]
002°GG$ 00.'GS$ 002'cS$ 19s Jojesousb pmY 002
004'65$ 00.'G5$ 002'GS$ 15 Jojeseusb Y 002
00.'GS$ 002'65$ 002'65$ 105 Jojesauab ) 002
uondul
]
M 1ad 006°2$ 1e 196png UolliN ¥271$
(31vwiLS3 a3addns 23AY)
(Mt 009 12301 - MY 00Z ‘MA00Z “M1002)
(uonze.nBLUOD JJIp MOUS-UON)
IVLOL pIold 19430 | 1ejudy dinbg wbBiai4  |dinb3 g |Jew |1oqeT abefIA jueld Jamod ynjabeys 1o} ajew sy 1509




18I B U89 SiX’gAd) 1 ST-dd-OVHS 0F

Wd LL:€ €00Z/2iZ)

“njebeys ul aolales Jemes Jo sajem padid oN {1}

I

$95'85Z$

I
8r0°‘159°1$ £92.$ 00zZ‘2e$ 060‘c€€$  |8G5°'6v6$ 181509 zo_ko:m#mzoo 193414 V101
£05°00¥$ 6£9'7/$ 00Z°2£% pEP 093 69£°29$ v98'z91$  |:(S1S09 @1314 193¥IA dINddNS WD) Tv.LOL
1G/'99% 904'21$ 00Z'9% 2.0'0L$ 82Z'LL$ yyL'Les :%0Z ® Aduabunuo)
£G/'ceE$ 625°09% 000°'1£$ 29¢'06% Ll ‘96 0ZLGELS 19341 UOHONIISUOD NI - [BI0}gNG UOHONIISUOD
0$ 0% 0% 0% 0$ 0$ {1} UoISUB)IXT BOIAIDS JOMBS B JOIBM
z£6'6£% z88'8% 0G.€$ 0G6G$ 052'G$ 001'L2% uone|eisu| puo Bulpunols
¥6L°1LL$ z98°'8$ 06,23 Z18'6% 8c.'CL$ Z1L0'9€% Buroua
Z8.'6€% z88'ce$ 056/$ 0$ 0SZ‘L$ 006°€$ Juswiaoeld Se|npop 86eI0lS g Jue|d JOMOd MaN
yyz'e8l$ Z88'8$ 0G62'€Z$ 000'07$ £06'GES 80.'v.$ juswdoareq ped
SYS'OEyLS 00.'6/2$ i
000'081% 000°081$ uoqgeT] pigid 93AVY
SrS‘0SZ 1S 0$ 0$ 959'7/Z$ 16817883  |00.°G6$ SYS0SK'LS :(10qe7 pjatd 93AV 19%9) 81509 J}suo) 10341 DIAV |ej0lans
000'0L$ 000°0L$ 000'0L$ (000°01$D1) Adoue)
000°'0vZ$ 000°0¥2$ 000'0¥2$ (000'0£$®8) SOINPo
Buipue abieg abeyia o) buiddiug
000'0€$ 000°0£$ 000'0£$ Siaullojsuel] jueld
000'6$ 000'G$ 000°G$ (000°5$@1) Adoued
000's$ 000'G$ 000°G$ (000'63@1) suspeny Buiary
000'S1$ 000'G1$ 000'GL$ (000'c$@¢) se|npo abeiols
000'62$ 000'62$ 000°62%$ (000'6Z$D1) SOINPO [04U0D
000'0£$ 000'0£$ 000'0£$ (000'0L$@¢) S8INPO J0JeIaudD)
uoieneisuy pieid
000°'0£$ 000°0£$ 000°0€$ Jeabyoyms pue siued [04u0D
000's$ 000'G$ 000°G$ 1es Jojessuab pY 002
000°'S$ 000'G$ 000'G$ 19s Jojessuab Y 002
000'G$ 000'G$ 000'G$ Jos Jojesouab pY 002
Awm‘_zmo_ocm_ ul co_wm__mwwc_v wacmcanOO uep
000'62$ 000°GZ$ 000'62$ Bunss |
00G'2$ GZ20'S$ G1P'T$ 005'/$ (005'z$®@¢) EIERIENY
000'c$ 0L0'2% 066% 000'c$ (000°'1$®@¢) Buidid 10 meN
000'c$ 0L0°Z$ 066$ 000'€$ (000°'1$®@¢) Buidid 10 pesn
005°2$ GI9'LS Gz9% 005°Z$ (005'2$@1) 19110 J8|0UIoU]
000°c$ 0L0'Z$ 066% 000'c$ (000'1$®@¢) shel] 8|qeD
000'GL$ 0S0'0L$ 0S6'v$ 000'GL$ (000'6$®¢) siebueyox3 jeaH
000'G$ 0GE'e$ 059°'L$ 000'6$ (000'6$D1) sjoauod/dwndpueiieq
000'/$ 069'7% 01£'2$ 000'/$ (000'2$®@1)| Jebieyp/seuspeg uohelg
(sunsojouz ul uoneEIsy| pue [eusiey) Juswdinb3g Jeyio
000'GL$ 0S0'0L% 0S6'7$ 000'GL$ (000'G1$@1) sejqe) Jopavg
000'G1$ 050'01$ 0S6'v$ 000'GL$ (000'6$@¢) $8|qe) Jemod
(M1 009 [B3OL - MM 00Z ‘MM00Z ‘MA00Z)
(uonyeanBiUOD JLIP MOUS-UON)
V10l pield Joyio | [ejusy dinb3 ybreay | dinbg » |1eW |loqe abejiA jue|d Jamod ynjebeyg Joj sjewiysy 109



APPENDIX C

SITE CONTROL DOCUMENTS



Alaska Energy and Engineerin%, Inc.
Mailing Address - P.O. Box 111405
Anchora%e, AK 99511-1405
(907) 349-0100
349-8001 fax

September 12, 2003 Sent Via Fax to: 452-5406
(3 Pages Total)

Ms. Rita Bowden
Fairbanks Title Agency
714 Third Avenue
Fairbanks, AK 99701

Re: Shageluk Bulk Fuel and Power Plant Upgrade
Request for Certificate to Plat

Dear Ms. Bowden:

Please find enclosed portions of the Shageluk Community Map that identify parcels 1
through 5. Please prepare a Certificate to Plat for the following parcels:

1. The entire Block 10 of U.S. Survey 4493.

2. The Alaska Village Electric Co-Operative Generator & Tank Farm Site, Plat 85-4,
Mt. McKinley Recording District.

3. Lot 5, Block 4, U.S. Survey 4493. The book, page, and recording date shown on
the Community Map for this parcel may be incorrect. A Shageluk School Site
Deed was found at Book 17, Page 996-997, Kuskokwim Recording District.

4. That portion of Lot 5, Block 4, U.S. Survey 4493, identified as “Deed to SOA,
Div. of Design & Construction 08/08/77”.

5. Lot 4, Block 9, U.S. Survey 4493. The book, page, and recording date shown on
the Community Map for this parcel may be incorrect. A Shageluk School Site
Deed was found at Book 17, Page 996-997, Kuskokwim Recording District.

We request the Certificate to Plat prior to September 24, 2003. You are authorized to
bill up to $1,000.00 for this effort. If you are unable to meet the desired due date
and anticipate exceeding this amount, please call prior to proceeding.

If you have any questions, please call (907) 349-0100, or fax comments to (907) 349-
8001.

Sincerely,
Alaska Energy and Engineering, Inc.

MEADYY (/\

revor D. Krupa, P.E.
Mechanical Engineer

attachments: as noted
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M«.Eu map is based on photography ecquired on June 1, 2001 at a nominel scele, of 1in = 800

ArecMap U.S. prepared the orthophoto and topographic mapping.

The orthophoto is an aerial photo which has been corrected, by rectification to ground control
stations, to remove distortions and warpage due to ground topography end aircraft tilt and
trim.

HORIZONTAL AND VERTICAL CONTROL

The horizontal and vertical control monument for the digital orthophoto and topographic
mapping was U.S.C.G. ANIAK NE BASE. Published horizontal datum NAD 1983 coordinates for this
monument are North 61' 34’ 38.59951" and West 159" 31’ 27.86374". The verticel datum NGVD
1928 for this monument is 84 feet sbove mean high water (MHY). This map hes been adjusted
o this control using global positioning system and aerial photogrammetric methods.

The contours were prepared at two (2) foot contour intervals with index contours every ten CAS
feet. Two (2) foot contours have been omitted in steep areas, leaving only the index contours,
for clarity.

FLOOD DATA
The US. Army Corps of Engineers (USACE) report "Alaska Communities Flood Hazard Data 20007,

reports that most of the community js 20 feet or more abave the river.

Community Map

SHAGELUK

62° 39' 24" N 159° 31" 32" W (NAD 83)
Approximate Elevation: 60’

C.m. mcm/\m/ﬂ Township 30 North, Range 55 West, S.M, AK

U.S.G.S. Quadrangle "HOLY CROSS C-2,” Alaske

17x_,o.) INNQA‘ Mt. McKINLEY RECORDING DISTRICT
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FGAIRBANKS TITLE AGENC

TEAM APPROACH

714 Third Avenue, Fairbanks, AK 99701  email — team@fairbankstitle.com
907-456-6626 ¢ TITLE FAX 907-452-5406 ¢ ESCROW FAX 907-457-7676

Complete

Title & Escrow

Services

Trevor Krupa

ALASKA ENERGY AND ENGINEERING, INC.
P.O. Box 111405

Anchorage, AK 99511-1405

PLATTING CERTIFICATE

FILE NUMBER: 58646
EFFECTIVE DATE: August 25, 2003 at 8:00 a.m.
FEE: $650.00

VESTING: PARCEL I: CITY OF SHAGELUK
PARCEL Il: ALASKA VILLAGE ELECTRIC COOPERATIVE, INC.
PARCEL Il AND V: UNITED STATES OF AMERICA, BUREAU OF INDIAN
AFFAIRS
PARCEL IV: STATE OF ALASKA, DIVISION OF DESIGN AND
CONSTRUCTION

LEGAL DESCRIPTION:
PARCEL I:

Block Ten (10), SHAGELUK ADDITION TOWNSITE, U.S. SURVEY NUMBER 4493, Alaska, as
shown on the plat of survey dated August 6, 1975 located in the Mt. McKinley Recording
District, Fourth Judicial District, State of Alaska.

EXCEPTING THEREFROM any portion lying within ALASKA VILLAGE ELECTRIC CO-OP
PROPOSED GENERATOR AND TANK SITE, according to the plat filed September 30, 1985 as
Plat Number 85-4; Records of the Mt. McKinley Recording District, Fourth Judicial District, State
of Alaska.

PARCEL Il:

ALASKA VILLAGE ELECTRIC CO-OP PROPOSED GENERATOR AND TANK SITE, according to
the plat filed September 30, 1985 as Plat Number 85-4; Records of the Mt. McKinley Recording
District, Fourth Judicial District, State of Alaska.



PARCEL lll:

That portion of Lot Five (5), Block Four (4), SHAGELUK ADDITION TOWNSITE, U.S. SURVEY
NUMBER 4493, Alaska, as shown on the plat of survey dated August 6, 1975 located in the Mt.
McKinley Recording District, Fourth Judicial District, State of Alaska, more particularly
described as follows:

BEGINNING at the Northwest corner of Lot Five (5), Block Four (4); THENCE South 29°48’ East a
distance of 251.61 feet; THENCE North 89°13’ East a distance of 85.00 feet; THENCE North
00°47° West a distance of 58.00 feet; THENCE South 87°30°46” East a distance of 105.17 feet;
THENCE South 00°47’ East a distance of 52.00 feet; THENCE North 89°13’ East a distance of
142.11 feet; THENCE North 00°47’ West a distance of 220.03 feet; THENCE South 89°13’ West a
distance of 454.15 feet to the POINT OF BEGINNING.

PARCEL IV:

That portion of Lot Five (5), Block Four (4), SHAGELUK ADDITION TOWNSITE, U.S. SURVEY
NUMBER 4493, Alaska, as shown on the plat of survey dated August 6, 1975 located in the Mt.
McKinley Recording District, Fourth Judicial District, State of Alaska, more particularly
described as follows:

BEGINNING at the Southwest corner of Lot Five (5), Block Four (4); THENCE North 89°13’ East a
distance of 85.00 feet to the True Point of Beginning; THENCE continuing North 89°13’ East a
distance of 105.00 feet; THENCE North 00°47’ West a distance of 52.00 feet; THENCE North
87°30°46” West a distance of 105.17 feet; THENCE South 00°47’ East a distance of 58.00 feet to
the TRUE POINT OF BEGINNING.

PARCEL V:

Lot Four (4), Block Nine (9), SHAGELUK ADDITION TOWNSITE, U.S. SURVEY NUMBER 4493,
Alaska, as shown on the plat of survey dated August 6, 1975 located in the Mt. McKinley
Recording District, Fourth Judicial District, State of Alaska.

SUBJECT TO:

1. Reservations as contained in U.S. Patent recorded July 23, 1976 in Book 10, Page 588.

2 RIGHT-OF-WAY EASEMENT, and the terms and conditions thereof;

DISCLOSED BY: Instrument recorded November 10, 1977
in Book 11, Page 44

GRANTEE: State of Alaska

PURPOSE: Right of way

AREA AFFECTED: Parcel I: See instrument

Decision, and the terms and conditions thereof, recorded February 15, 1978 in Book 11, Page
187.



3. Rights of the public and governmental bodies in and to any portion of said land lying below the
mean high water line of sloughs, pond and Innoko River, as to Parcel .

4. Rights of the public and governmental bodies in and to any portion of said land lying below the
mean high water line of slough, as to Parcel Il.

5. Rights of the public and governmental bodies in and to any portion of said land lying within a
public highway or right of way.

6. RESTATED MORTGAGE AND SECURITY AGREEMENT, and the terms and conditions thereof;

DISCLOSED BY: Instrument recorded April 26, 2000

in Book 35, Page 1
MORTGAGOR: Alaska Village Electric Cooperative, Inc.
MORTGAGEE: United State of America, Rural Utilities Service
AMOUNT: Stated of be $100,000,000.00
AFFECTS: Includes Other Property

NOTE: The holders of this note/indebtedness should be contacted for all pertinent information
including the present amount due.

7. No search of the public records for UCC filings, including but not limited to any purchase
money security interest in fixtures on the real estate herein described pursuant to Alaska Statute
AS 45.09.2313 and any amendments thereto, has been made.

8. Rights of parties in possession.

NOTE: This report is restricted to the use of the addressee and is not to be used for
closing any transaction affecting title to said property. Liability of the company is limited
to the amount paid herein.

NOTE: Subject property lies outside an organized taxing district, therefore no taxes are payable.

e

e

R L C 5, N

e Fairbanks Title’Agency

.

September 22, 2003
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AN, Murfitt Company

CONSULTING ENGINEERS & TESTING
13810 Venus Way ® Anchorage, Alaska 99515 » (907) 345-2737

November 13, 2003

Alaska Energy and Engineering, Inc.
P.O. Box 111405
Anchorage, AK 99511-1405

ATTENTION: Mr. Steve Stassel, P.E.

RE: Subsurface Soil and Foundation Conditions
Shageluk Bulk Fuel Storage & Power Plant Upgrade, School Tank Farm
Block 10, USS 4493 and Lot 5, Block 4 USS 4493
Shageluk, Alaska
Our Job 03-313.12

Dear Mr. Stassel:

Pursuant to your request, we have completed an evaluation of the subsurface soils and
foundation conditions for new bulk fuel tanks and power plant at Block 10 and a fuel tank for the
school at Lot 5 of the referenced sites. Work was done in general accordance with the scope of
work outlined in your email of October 2, 2003. This letter is intended to summarize our findings
and provide recommendations for the design and construction of the foundations for the projects
listed as well as transmit the test pit logs along with associated laboratory test data. Attached are
site plans (as prepared by your office) for the structures Plates M1 through M7, the two test pit
logs, four soil particle size distribution reports, keys to the symbols and terminology used to
describe the soils, and select photographs of the sites.

FIELD WORK and BACKGROUND REVIEW

Mr. Trevor Krupa, P.E. of your firm on August 29, 2003, did initial subsurface exploration site
work. A total of two test pits were dug using a John Deere 350 CE backhoe. The pits were dug
near the boundaries of the proposed power plant “foot print” (location). Test pits were located so
as not to conflict with the actual power plant foundations as disturbed soils would have to be
carefully recompacted to correct the damage caused by test pit excavations. The walls of the pits
were logged and samples obtained from the excavations by Mr. Krupa. The test pit locations are
shown on Plate M2. The soil samples were then returned to our Anchorage laboratory for visual
examination and testing by Mr. Krupa. Testing included moisture content and soil particle
size/frost classification.
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A subsequent trip was made by Mr. Allan Murfitt, P.E. of this firm, accompanied by Mr. Trevor
Krupa, P.E. on October 9, 2003 to view the power plant, tank, and material sites. We traveled by
riverboat to the material site approximately 9.4 miles up the Innoko River from the new bulk fuel
storage site to view the weathered bedrock source. We also viewed the in town borrow site
which is located south of the school. We walked to the school tank site and the new bulk fuel
upgrade site, viewing surrounding building foundations and the actual sites. Digital photographs
were taken of the material sites and tank sites of which selected prints have been attached to this
report.

In conducting our evaluation of the sites we reviewed the following geotechnical reports:
Engineering Geology Reconnaissance Report, Shageluk Airport — Material Sources, 8/98,
Northern Region Technical Services Geology; Geotechnical Services, Inoko River School, 7/87,
Harding Lawson Associates Job 9653,003.08; Geotechnical Investigation Water and Sewer
Improvements, 8/03, Duane Miller and Associates, Inc. Job 4137.03.

The community of Shageluk is located approximately 190 miles northeast of Bethel on the
Innoko River. The power plant site is located on the south bank of a slough that empties into the
Innoko River, 160’ to the west. Vegetation in the immediate area consists primarily of small and
thin alder stands. The site is essentially flat. Currently, a fill pad supporting the existing tank
farm and AVEC power plant occupies the eastern portion of the site. This tank farm will be
abandoned and the fill pad used as part of this project. Prior to the tank farm construction in the
mid-1980’s, this site was used for the village landfill. The rest of the site is undeveloped. This
site is reportedly permafrost free. The school tank site, next to the vocational education building,
appears to have been partially filled with local material from the material site south of the school
(Plate M6). The vocational education building, with a pad and post foundation, appears to have
had substantial differential movement, with the footings shimmed (leveled) by as much as one
foot. This site slopes to the east 3 to 5 percent and the proposed embankment appears to intercept
a small drainage on the east end. This appears to be drainage from the material site to the
southwest and could have a substantial periodic flow. No surface flow was visible during our
visit and it had been raining for several days. The surface organic mat has been left in place and
vegetation consists of sparse black spruce. Assorted debris and fill piles occupy the site. We
would expect permafrost at this site (Boring 6 from the HLA report).

The US Army Corps of Engineers lists no threat of flood in Shageluk (“Alaskan Communities
Flood Hazard Data 2000”, US ACE). The Environmental Atlas of Alaska, 1979 edition, reports
design snow loadings of 30 pounds per square foot. The area is reported to be generally
underlain by continuous permafrost. The mean annual air temperature is 25 °F with a mean
annual precipitation of 17.1 inches. Mean annual snowfall is estimated at 80 inches (ground
snow load 60 pounds per square foot). IBC 2000 seismic coefficients are Ss of 52.3% gravity S,
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of 24.4% gravity with a site classification of D and an importance of III. This is a relatively low
seismic risk area. The design wind speed is 120 miles per hour; Exposure C. Snow drifting may
be significant.

SUBSURFACE SOIL CONDITIONS

The soil profile in Test Pit 1 consists of organics and organic silt to a depth of 1 foot, which is
underlain by Silt (ML) with Sand to the limited 6.5-foot depth of exploration (limit of
equipment). Test Pit 2 also has a one-foot layer of organics and organic siit, which is underiain
by Sandy Silt (ML) to the bottom of excavation at 6.5 feet. Trash was evident in the first one
foot of each test pit, but no water was present in either test pit. No frozen ground was observed in
the test pits. Due to the near proximity of the Innoko River slough we would not expect
permafrost/perennially frozen ground at the site. From data reviewed, we would expect seasonal
frost to 6 feet in undisturbed areas and as much as 10 feet in disturbed areas. The test pit logs are
shown on Plates 8 and 9. The existing tank farm embankment appears to have been constructed
of the locally available fill. It appears to be stable (erosion and settlement).

Harding and Lawson Associates’ Boring 6 appears to have been located near the vocational
education building and adjacent to the proposed school tank site (original school destroyed by
fire). The soil profile appears to be 18 to 19 feet of Silt (ML) with underlying weathered bedrock
as is visible at the material site. We would estimate approximately 2 to 3 feet of organics at the
site with Silt (ML) and underlying weathered bedrock. This boring shows relatively low ice
content permafrost to the completion of boring at 25 feet. Foundation settlement at the vocational
education building may have primarily occurred in the compression of the surface organics as an
overlay fill was used.

Associated laboratory testing results are shown on the test pit logs opposite the corresponding
depths of excavation and on the soil particle size distribution reports on Plates 10, 11, 12 and 13.
Symbols and Terminology used to describe the soils are shown on Plates 14, 15 and 16. Selected
project photographs have been attached.

FOUNDATION RECOMMENDATIONS

Based on our work, the existing tank farm site should provide a satisfactory location for the
proposed bulk fuel storage and power generation facility. Subsurface soils will provide an
adequate bearing media when prepared to the following recommendations.
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The fill soils from the material site up river from Shageluk and in town were reviewed for use as
structural fill on this project. We do not see the need to construct the above ground embankments
entirely of clean, non-frost susceptible, processed gravel soils. In this regard, we would
recommend that the core of the fill be constructed of finer grained soil, Sandy Silt with Gravel
(ML, SM) soils and capped with gravel. Embankment soil shear strengths maybe enhanced by
the use of geotextile fabrics. This would greatly reduce the quantity of processed gravel along
with associated costs and allow the use of the in town materials. There appears to be adequate
quantities of the finer grained fill in town and sufficient quantities of weathered gravel bedrock
to cap embankments. Haul distances would be greatly reduced and the use of the in town site
would allow all season access to the material (ice road required to access upriver site).

We understand that the new tanks will be horizontal cylinders, placed on concrete and/or treated
wood sleepers (long, rectangular strip footings). These types of foundations have been used in
the past at the tank farm site. The new power plant is comprised of modular units on skids that
will be placed directly on the fill pad. Embankment back slopes, estimated to be on the order of
1.5 to 1, appear to be stable and adequate. These were capped with fine gravel (less than 3-inch
particle size).

All organic soils (Peat, organic silt, etc.), refuse, and buried debris should be removed from all
fill pad-bearing areas. It is recommended that all new installations be supported on structural fill
soils (Sandy Silt with Gravel; relatively soft, weathered, greywacke bedrock) mined from the
local borrow pit south of the school. The allowable soil bearing capacity of the compacted
structural embankments may be proportioned at two thousand (2,000) pounds per square foot for
combined dead and live loadings. This value may be increased by one-third for transient loads
such as those associated with wind and seismic action. Slope stability and land spreading and/or
lurching are not expected to be an issue.

From the review data, low ice content permafrost in the subsurface soils at the proposed school
tank site should allow the use of an overlay fill after organics/debris are removed. An armored
(erosion stable) drainage structure should be constructed at the east end of the embankment site
to keep runoff water away from the structure. With accurate mapping to estimate the drainage
basin, the size of structure could be more readily designed, but, lacking that, we would suggest
that the structure be a minimum of 8 feet wide and 1 foot deep. A filter fabric should be placed
over the mineral soil with a 1-foot cap of coarse gravel (2 to 8 inch).

At both locations, exposed subgrades supporting the new installations should be compacted (to
correct for excavation disturbance) to 95 percent of the maximum density for that material as
determined by the ASTM D-1557 or the equivalent AASHTO T-180 specification. Additional
structural fill as described above should be placed in maximum one-foot lifts and compacted to a
minimum density of 95 percent of the maximum density for that material. A geotextile fabric,
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such as Typar 3400, Mirafi 500X, or an equivalent product, should be placed in accordance with
the manufacturer’s recommendations on top of the existing subgrades prior to fill placement in
order to prevent the coarser fill from mixing with the existing silt materials. It also may be
necessary to place an additional layer of fabric at an intermediate level in the embankment to
stabilize soils if placement and/or workability become difficult due to moisture. The cap material
can consist of 4-inch minus Gravel with a Silt content not to exceed 12 percent, nominally
compacted (90 % of maximum density). Back slopes, as stated, should be at least 1.5 to 1.

The native materials and available structural fills are expected to undergo seasonal frost volume
changes when freezing in the presence of available water, i.e. frost heave. However,
embankment floors will be lined with an impermeable liner and available water should be
minimal. We would expect frost heaving to be a relatively minor issue in this regard and
embankments will be several feet above natural grades. Regardless, you will still need to
consider flexible piping connections capable of tolerating at least 6 inches of differential
movement.

We appreciate this opportunity to be of continued service. Please do not hesitate to call if you
have any questions or we can be of further assistance.

Sincerely,
A.W. Murfitt Company

Allan W. Murfitt, P.E.
Registered Civil Engineer 4977-E

Attachments: Site Plan, Plates M1 through M7; Test Pit Logs, Plates 8 and 9; Particle Size
Distribution Reports, Plates 10, 11, 12 and 13; Symbols and Terminology, Plates 14, 15 and 16.
HLA Boring Log 6, Selected Digital Photo Prints.
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- GRAVEL PAD, TYP
- Pad
\ o TEST
NEAGICOTLI — 16' WIDE GATE HOLE #1
__———"—"—'—-_"—__———‘— \
\ A /\ MATCH LINE — SEE_SHEET \ ™~ L
\ V'"N3 FOR CONTINUATION 20 ROD \
\ | / 1 I\ T \ EASEMENT .
\ » |
\ | [ 775y v YN\ | /
PrOJECT: SHAGELUK BULK FUEL STORAGE & o Br:  TDK SAE: 17=30'
POWER PLANT UPGRADE ok om 11/5 |ALASKA ENERGY & ENGINEERING, INC.
TITLE: & FILE NANE SHEET OF P.O. BOX 111405 ANCHORAGE, ALASKA 58511—1405
TANQZE%AQSWESE:LQH‘E PLAN sHac-cor-M2|M2 7 PHONE (907) 349-0100




L

————— e e T — — ~
MATCH UINE_— SEE_SHEET \ NS S cun
V2 FOR CONTINUATION o ROAD |
\ | B T T \ EASEMENT
\ 2" ABOVE GRADE — >
\ " DIESEL FUEL PIPELINE /f = ! TN\ Wisee sreer wall | |
\ TO CONTROL MODULE L Lt FOR \ |
| 'T i DIKE/PIPING 1 I
\ PLAN [ .
|
' EARTHEN DIKE WITH —/_< | B FNISHED 1| | |
MEMBRANE LINER T 1 FLoor oF | |
[ 4 ¥ DIKE  ELEV. \ I
, 75.5' l
8'H CHAIN LINK < | b | b
FENCE WITH % ——— J J| LA-TOP OFDIKE! | ||
BARBED WIRE ~ A A A o | EevAToN | ] K
* x a 78.0’
Y Y
¢ ) 3 WIDE I
1= P ¥ GATE TP )
| : i |i
‘I SEE SHEET M5| || |
e FOR K
nlg P I oie/rienG || |
AL |
| FINISHED d *
BN L% || roor oF I
= __T_'/ DKE ELEV. | ||
N\ = —, ) | 1575 R
Vo) s Y I R [ )
v ) I SEWAGE -
DIKE ACCESS i x LAGOON N
STARS, TP\ T\, 2" ABOVE GRADE ,
SLOUGH VL \ DISTRIBUTION PIPELINES | EXISTING -+—=4 |
CTY DRUM/HEAWY | FENCING | /1/
EQUIP. FILL HOSE
PROPOSED CITY,/CORP. STAND F
TANK FARM SITE |

PROPERTY BOUNDARY

EDGE OF EXISTING
GRAVEL PAD, TYP

‘—‘—“Z—@‘ 8'x8" SECURITY

ENCLOSURE FOR
CORP. DISPENSER

12'x20" CONCRETE
VEHICLE SLAB

- @ —‘""‘ ———P——

\\%\K '\

1"=30 s \ s
| - ] _~ \ _ - 1
I | - \ —~ -
— \ ~ - g - - - = ~
~ \ - / - ~
ProvecT: SHAGELUK BULK FUEL STORAGE & oRawn a1 TDK SAE 17=30"
POWER PLANT UPGRADE DEsionED v: TOK o 11/03 ALASKA ENERGY & ENGINEERING, INC.
TITLE: AVEC & CITY/CORP. FILE NAME SHEET OF P.0. BOX 111405 ANCHORAGE, ALASKA 99511-1405
TANK FARM AREA SITE PLAN sHaG-cor-M3|M 3 7 PHONE (907) 349-0100




/\

/\

L A . -

T—=— 2" T0 CONTROL MODULE

[

!

&

3

A

oooODO

TANK A1 11°9x38'L
27,000 GALLONS
DIESEL FUEL

of + OGO

TANK A2 11'8x38'L
27,000 GALLONS
DIESEL FUEL

A

HosdH off » o O (2] @)

TANK A3 11'gx38'L
27,000 GALLONS

O ‘ol

!

< > DIESEL FUEL < N~
‘Jé 4
==— 3" TO FILL POINT
l MATCH LINE — SEE SHEET M5 FOR CONTINUATION
T VA VL ‘VM Vh ‘w
” , TANK SCHEDULE
| 1"=10 ] TANK | NEW NEW, TYPE [FUNCTION | DIESEL GASOLINE
| i #_[OWNER [EXISTNG |(2) CAPACITY(1)| CAPACITY(1)
Al AVEC NEW SW BU 27,000
A2 AVEC NEW SW BULK 27,000
A3 AVEC NEW SW BULK 27,000
AVEC — NEW STORAGE TOTAL 81,000
¢l {cmy [NEW | SW 1BULK 27,000
CITY — NEW STORAGE TOTAL 27,000
NC1_TCORP. NEW SW__[BUK 27,000
NC2 | CORP. NEW SwW BULK 27,000
NCS 1 CORP, NEW F DISPENSING 4,000
NC4 | CORP. NEW IR DISPENSING | 4000 - -
CORP. — NEW STORAGE TOTAL 31,000 31,000
ST__[SCHOOL ] NEW 10w [{NTERMED. 20,000
GENERAL NOTES: SCHOOL — NEW STORAGE TOTAL 20,000
1. THE AVEC NET TANK FARM DIKE CAPACITY IS PROJECT STORAGE CAPACTIY BY PRODUCT 159,000 31,000
38,669 GALLONS, THE VOLUME OF THE LARGEST PROJECT TOTAL GROSS STORAGE CAPACITY 190,000
” NOTES: 1) ALL CAPACITIES ARE GROSS SHELL CAPACTTY IN GALLONS
TANK PLUS 8" FREEBOARD FOR PRECIPITATION. . 2}"’swésmcLE WALL, DW=DOUBLE WALL® FRoTWO. HOUR NSE RATED

PROvECT: SHAGELUK BULK FUEL STORAGE & DR g TDK | soue: 1720
POWER PLANT UPGRADE desovD o TOK | owe: 11703
et i TLE NAME SHEET OF

TME AVEC TANK FARM PIPING PLAN &
SCHEDULES

sHAG-cOR-Ms|M 4 7

ALASKA ENERGY & ENGINEERING, INC.

P.0. BOX 111405 ANCHORAGE, ALASKA 99511—1405
PHONE (907) 349-0100




L\

—_—

A L.\
MATCH LINE — SEE SHEET M4 FOR CONTINUATION
V- - %

A

S

FARM

/3" 70 AVEC TANK

Y

Y

N\

Y\

iT?_——-"V\n

T

)

Efo

P1

(O =0

TANK C1 11'9x38'L
27,000 GALLONS
DIESEL FUEL

O.o

—

19O =0
P2

TANK NC1 11'#x38'L
27,000 GALLONS

O.o

Y

DIESEL FUEL
< > \\¥ o7 é —< <
-,
TANK NC2 11'8x38'L
—Toa]ol OO =0 27,000 cALLONS O -op
M GASOLINE
| 3" 10 AP J
ot FILL POINT ER— - ______li
S0 |
b M
LA <hc =
A mbie TANK FILL _"Z'ro)-a OBQeo=( )oog'_
—< MR ConNECTIONS } P4% | 9P5 L <<
o IR J\
\_ TANK_NC3, 4,oook 2 2k NC4, 4,000
K GALLONS,XASOLINE GALLONSiDIESEL FUEL /
A\
\ - N7
2" 10 2" TO DRUM/HEAVY
¢ DISPENSER EQUIPMENT FILL

PUMP SCHEDULE
$ 1) » ’ LABEL | FUNCTION STYLE MOTOR
T [ 1=10 | P DIESEL DRUM/HEAVY EQUIP. FILL SUBMERSIBLE | 3/4HP, 230V
GENERAL NOTES: A | TP2 | DIESEL BULK TRANSFER SUBMERSIBLE | 3/4HP, 230V
1. THE CITY/CORP. NET TANK FARM DIKE CAPACITY IS P3| GASOUNE BULK TRANSFER 232:25?2.’3& g;j:i ggz
THE VOLUME OF THE LARGEST P4 | GASOLINE DISPENSING '
43,434 GALLONS, P5 | DIESEL DISPENSING SUBMERSIBLE | 3/4FP, 230V
TANK PLUS 9" FREEBOARD FOR PRECIPITATION. PE DIESEL BULK TRANSER SUBMERSIBLE | 3/4HP, 230V
ProvECT: SHAGELUK BULK FUEL STORAGE & prwm B TDK | soue 17=20"
POWER PLANT UPGRADE vesnen Bv: TDK e 11/03 ALASKA ENERGY & ENGINEERING, INC.
TE:CITY /CORP. TANK FARM PIPING PLAN & PILE NAME SHEET OF P.O. BOX 111405 ANCHORAGE, ALASKA 99511-1405
am/ SCHEDULES sHaG-corR-M5|M5 7 PHONE (307) 349-0100




ELEVATION I
APPROX. 116.0' !

—~— 60’ ROAD FASEMENT —=]

GARAGE SHOP

SCHOOL PROPERTY

BOUNDARY, TYP !
8'H CHAIN LINK FENCE !

WITH BARBED .WIRE

EXISTING DAY
TANKS TO REMAIN PLAYGROUND
IN SERVICE EQUIPMENT

EXISTING DAY
TANK TO REMAIN

EDGE OF EXISTING
ROADS, TYP \ IN' SERVICE B
| N— ELEVATION |
) APPROX. 116.0'
”n
: - 1"=30’

- SEE SHEET
M7 FOR
PIPING PLAN |

TOP OF PAD
ELEVATION 118.0°

L

-

FINISH FLOOR OF —
SCHOOL APPROX. /
140 ,

L — Y
100" WELL ;
SETBACK V/
!
/y
SCHOOL /1y
;Y
N /
\ / / I
/ // [
N // 4
N - : 4
» ABANDON EXISTING TANK, DRAIN Ay
3" BELOW N ’
GRADE TO \ AND DISCONNECT ALL PIPING \ /
MARINE R b i L
N | /7 7
HEADER, RN \ [ 2/
SEE M1 SO \ | Le"
J N \g \ \\ ///’ / /
- 7
. \ - S\ MR ay
PROJECT: SHAGELUK BULK FUEL STORAGE & oRawn Br:  TDK | sowe 4°=30" - !
POWER PLANT UPGRADE oEsheD av: TOK we 11703 ALASKA ENERGY & ENGINEERING, INC.
TITUE: FILE NAME SHEET 3 P.0. BOX 111405 ANCHORAGE, ALASKA 99511-1405
SCHOOL TANK FARM AREA SITE PLAN SHAG~CDR—M6 MG 7 PHONE (907) 349-0100




VOC-ED
BUILDING

1" ACTUATED BALL VALVE
CONTROLLED BY AUTOMATIC
FILL DAY TANK CONTROL PANEL—7

TANK S1
10'8x34'L
25,000
GALLONS
DIESEL
FUEL

EXSITING
o
TRALL, TYP ) REM
Ve
/s
/s
- —
- AN CONCRETE PAD WITH
S HOSE REEL, HOSE,
3" BELOW GRADE T0—~ T~ | ANeNoziAE
MARINE HEADER S~ -
\ | =—2" BELOW GRADE TO
S——
el ~ | DAY TANK IN SCHOOL
PROJECT: SHAGELUK BULK FUEL STORAGE & oRaw Y. TDK Sk 1"=10’
POWER PLANT UPGRADE oD av: TOK we 11/03 ALASKA ENERGY & ENGINEERING, INC.
FILE NAME SHEET OF P.0. BOX 111405 ANCHORAGE, ALASKA 99511-1405
SCHOOL TANK FARM PIPING PLAN SHAG~CDR—~M7 M7 7 PHONE (907) 349-0100




— ™
g g
—~ oW =
LABORATORY &£ ., § 5z £
% =
TESTS s 3 5 vz ,2
o 4 00 uw
- O m 20 00
Particle Size
Frost Class
41.1
Particle Size
Frost Class 33.2

o b LOG OF BORING / TEST PIT# 1
~ |2 O |u
w 0] o N
T |3 £ |9 EQUIPMENT: 3D 350 CE Excavator
E D] »
“do ELEVATION: 68.0" DATE: 8/29/03
Organics, Forest Litter
Cans/Bottles on Surface
14 Silt with Sand (ML), gray/brown, wet
2 Silt with Sand (ML), brown, moist
‘ Frost Class F 4
3 —
4 —
5 p—
‘N Silt with Sand (ML), brown, moist
; Frost Class F 4
- Total Depth 6.5'
7 —

CONSULTING ENGINEERS & TESTING

LOG OF BORING / TEST PIT #1

PLATE

JOB NO.: 03-313.12

DATE: 11/13/2003

APPR.: AWM

Alaska Energy and Engineering, Inc.
Shageluk Bulk Fuel Storage

Shageluk, Alaska




9 § J Y gy S LOG OF BORING / TEST PIT# 2
— w = - 1 L
i L oxb oy L o) dN
LABORATORY < g 9 P_E = T |3 2 9| EQUIPMENT: gD 350 CE Excavator
TESTS S 3 5 2z 22 & [°F
MW S5 @ 33 4o ‘80 ELEVATION: 68.0" DATE: 8/29/03
Organics, Refuse
1 Sandy Silt (ML), gray/brown, wet
Particle Size 2 RERE Sandy Silt (ML), brown, moist
Frost Class | Frost Class F 4
34.3
3 —
4 -
5 —
Particle Size 6 | Silt (ML), gray/brown, moist
Frost Class 35.6 1 Frost Class F 4
|
B
| Total Depth 6.5'
'7 —
LOG OF BORING / TEST PIT #2 PLATE
A.W. Murfitt Company
CONSULTING ENGINEERS & TESTING Alaska Energy and Engineering, Inc.
JOB NO.: 03-313.12 Shageluk Bulk Fuel Storage 9
Shageluk, Alaska
APPR.: AWM DATE: 11/13/2003




Particle Size Distribution Report

£ 5 5= S § 3 3 § 88§ § ¢
100 P 'B"‘ — i
90 R .
80
70
1d
ul 60
Z
o
E so
T}
O
i
w 40
30 1
20
10
0 L ; ;
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.0 18.7 81.3
SIEVE | PERCENT | SPEC* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silt with sand
% in, }888 24.5% finer than 0.02mm
m B
7g in }888 Frost Class F 4
in imi
-0 In. . Atterberg Limits
#4 100.0 - — -
#10 999 PL= NP LL= NV Pi=
zﬁg gg-% Coeff' cients
#100 937 D3p= 0.0207 Dq5= 0.0190 D1g=
#200 81.3 Cuy= Cc=
Classification
USCS= ML AASHTO=
Remarks
Natural Moisture 41.1%
* (no specification provided)
Sample No.: 1A Source of Sample: Date: 9/03/03
Location: Test Pit 1 Elev./Depth: 2
A W M rf- tt Client: Alaska Energy and Engineering, Inc.
. = u I Project: Shageluk Bulk Fuel Storage
C Shageluk, Alaska
Ompa ny Project No: 03-313.12 Figure 10




Particle Size Distribution Report

c =4 c é c s £ 5 =} o o o Q § ?_ §
T ‘6 \;v&fw;-?’-gi ‘_ :g gz§ 18 &RHR
ool K‘ﬁ*
T
90 - - \‘PE“(‘\ '''' —
|
1,
1 \
80 i
m \ |
@ s
w60
Z
i
E 50
w §
Q
a0 -
n- N
\
30 \
20
10 ‘
0 ; ; ‘ :
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT l % CLAY
0.0 0.0 22.0 78.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silt with sand
% in. %838 33.2% finer than 0.02mm
in. .
.72 in. {888 Frost Class F 4
5in imi
: . Atterberg Limits
#4 100.0 = p —
10 100.0 PL= NP LL= NV Pl=
zig gg% Coefficients
) Dgg= 0.105 Dgp= 0.0397 Dgp= 0.0304
#60 91.5 _ _ -
#100 89.6 D3p= 0.0182 D15= D1o=
#200 78.0 u= Cc=
Classification =~
USCS= ML AASHTO=
Remarks
Natural Moisture 33.8%
* (no specification provided)
Sample No.: 1B Source of Sample: Date: 9/03/03
Location: Test Pit | Elev./Depth: ¢
A W M rf- tt Client: Alaska Energy and Engineering, Inc.
. = u I Project: Shageluk Bulk Fuel Storage
Shageluk, Alaska
Co m Ea n y Project No: 03-313.12 Figure 11




PERCENT FINER

Particle Size Distribution

R é =4 £ £ o o o
& & &£ £33 neg 3 £ § 88 8§ 3¢
j p— —— || I
100 T T e — ~
90 -
80
] e s B 0 s B s 0 B 0 S s B
60
ERA
>
50 ‘\ -
40 i \,
N
30 \\
10
0 Ll ) ; i L ‘ !
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 31.1 - 68.9 - -
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy silt
% in. }888 22.4% finer than 0.02mm
n. .
'72 in {880 Frost Class F 4
5in. 0 imi
. Atterberg Limits
#4 100.0 - — —
410 1000 PlL= NP LL= NV Pl=
zﬁg ggé Coefficients B
: Dgg= 0.117 Dgo= 0.0576 ~ Dsp= 0.0444
#60 97.0 _ _ -
#100 94.0 D30= 0.0266 D1s5= D1o=
#200 68.9 Cy= Cc=
Classification
USCS= ML AASHTO=
Remarks
Natural Moisture 34.3%
* (no specification provided)
Sample No.: 2A Source of Sample: Date: 9/03/03

Location: Test Pit2

Elev./Depth: 2'

AW. Murfitt

Company

Shageluk, Alaska

Project No: 03-313.12

Client: Alaska Energy and Engineering, Inc.
Project: Shageluk Bulk Fuel Storage

FigLure 12




Particle Size Distribution Report

s s &% ss S8 s s §gg g £if
100 e I — '\g_\,_s\
90 “\
80 \ ‘
A ‘
70 \ {
\
m L
w 60 \
Z N
TN ! : | \
E 50 e \
3 -\
% h
& 40
30
20}
T e e e s SRR s o o O S S et R
(0] I ] i i ] J ; -
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT i % CLAY
0.0 0.0 12.7 87.3
SIEVE PERCENT SPEC.* PASS? SO“ Descrigtion
SIZE FINER PERCENT | (X=NO) Silt
ZIZ in. }888 39.9% Finer than 0.02mm
m. .
.72 in. }888 Frost Class F 4
2 imi
. . Atterberg Limits
#4 100.0 - = =
410 100.0 PL= NP LL= NV PI
ﬁig gg% Coefficients
#60 975 D85_’_: 0.0659 DGO':' 0.0294 DSOf 0.0247
#100 96.2 D3p= D15= D10=
#200 87.3 Cu= Ce=
Classification
USCS= ML AASHTO=
Remarks
Natural Moisture 35.6%
* (no specification provided)
Sample No.: 2B Source of Sample: Date: 9/03/03
Location: Test Pit2 Elev./Depth: ¢
A W M rf- tt Client: Alaska Energy and Engineering, Inc.
. ] u l Project: Shageluk Bulk Fuel Storage
C Shageluk, Alaska
o m Ea n ! Project No: 03-313.12 Figure 13




UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions

Typical Names

GRAVELS

MORE THAN HALF
COARSE FRACTION
IS LARGER THAN
NO. 4 SIEVE SIZE

CLEAN GRAVELS

WELL GRADED GRAVELS, GRAVEL - SAND
MIXTURES

~¢sv]
WITH LITTLE OR A2
NOFINES - oy [a®ge | POORLY GRADED GRAVELS, GRAVEL-SAND
o= 1 MIXTURES
GM SILTY GRAVELS, POORLY GRADED GRAVEL -
GRAVELS WITH SAND - SILT MIXTURES

OVER 12% FINES

CLAYEY GRAVELS, POORLY GRADED
GRAVEL - SAND - CLAY MIXTURES

SANDS

COARSE GRAINED SOILS
MORE THAN HALF IS LARGER THAN #200 SEVE

MORE THAN HALF
COARSE FRACTION
IS SMALLER THAN
NO. 4 SEIVE SIZE

WELL GRADED SAND, GRAVELLY SANDS

CLEAN SANDS
WITH LITTLE OR
NO FINES POORLY GRADED SANDS, GRAVELLY SANDS
SILTY SANDS, POORLY GRADED SAND - CLAY
SANDS MIXTURES
WITH OVER
12% FINES CLAYEY SANDS, POORLY GRADED SAND -

CLAY MIXTURES

SILTS AND CLAYS

LIQUID LIMIT LESS THAN 50

INORGANIC SILTS AND VERY FINE SANDS, ROC
FLOUR, SILTY OR CLAYEY FINE SANDS, OR
CLAYEY SILTS WITH SLIGHT PLASITICITY

INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY, GRAVELLY GLAYS, SANDY CLAYS,
SILTY CLAYS, LEAN CLAYS.

ORGANIC CLAYS AND ORGANIC SILTY CLAYS
OF LOW PLASTICITY

FINE GRAINED SOILS
MORE THAN HALF 1S SMALLER THAN #200 SEVE

INORGANIC SILTS MICACEOUS OR

MH DIATOMACIOUS FINE SANDY OR SILTY SOILS,

ELASTIC SILTS
SILTS AND CLAYS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT

CH CLAYS

LIQUID LIMIT GREATER THAN 50

OH ORGANIC CLAYS OF MEDIUM TO HiGH

PLASTICITY, ORGANIC SILTS
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS

KEY TO TEST DATA

Shear Strength, psf
‘ r— Confining Pressures, psf

Consol —  Consolidation *Tx 320 (2600) Unconsolidated Undrained Triaxial
LL —  Liquid Limit (in %) ™CU 320 (2600) Consolidated Undrained Triaxial
Pl —  Plastic Limit {in %) DS 2750  (2000) Consalidated Drained Direct Shear
Gs ~—  Specific Gravity - - FV8.-- 470 - -- Fleld Vane Shear
SA — Sieve Analysis *uc 2000 Unconfined Compression

PP — ‘"Undisturbed” Sample Lvs 700 Laboratory Vane Shear

< -— BukSample

Notes: (1) Al strength tests on 2.8" or 2.4” diameter samples unless otherwise indicated.

(2) *Indicates 1.4" diameter sample.

Consulting Engineers and Testing

A. W. Murfitt Company

13810 Venus Way Anchorage, AK 99515
(907) 345-2737 Fax: (907) 345-3264

SOIL CLASSIFICATION CHART
AND

KEY TO TEST DATA
Job No. 03-313.12 Date: 11/13/03

PLATE

14




Soil Classification Chart

Ky)
> [
~AC or
CLAY
b
S &L . \®
SANDY RAVELLY
N °\
A N ,
oP SILT A o ST/
QD RS\ W
qg? Ny v xS o€ oy
- N\
§ e £5 N
‘X & P %,
S 5 N
(W) '
& NN N

N4 Q cuafv \ éuwé\ \ CLAYEY\ "N\
q? IILTY \ \ILTY \ §&w \ \S'LTY %

SAND ./ \ \ / GRAVEL
GRAVELLYSAND ,' saDY GRAVEL

o C
Q/\SAND ELLY SAND /\ SANVY\"“’EL ‘ \ GRAVEL\ _
S \ ‘\ \/ \ .\ \e i
0 10 40 7 0 80 90 100

Gravel (+#4 Screen) % By Weight

Corps of Engineers Frost Design Soil Classification and USCS Equivalent Grouping
Typical soil types under

Percentage finer than Unified Soil
Frost Group Kind of Sail 0.02 mm by weight Classification System
NFS* (a) Gravels 0-1.5 GW, GP
Crushed Stone
Crushed Rock
(b) Sands 03 SW, SP
PSF™ (a) Gravels 1.5-3 GW, GP
Crushed Stone
Crushed Rock
(b) Sands 3-10 Sw, SP
S1 Gravelly Soils 36 GW, GP, GW-GM, GP-GM
82 Sandy Soils 36 SW, SP, SW-SM, SP-SM
F1 Gravelly Soils 6t0 10 GM, GW-GM, GP-GM
F2 (a) Gravelly Soils 10t0 20 GM, GW-GM, GP-GM
(b) Sands 60 15 SM, SW-SM, SP-SM
F3 (a) Gravelly Soils Over 20 GM, OC
(b) Sands, except for very silty sands Over 15 SM, sC
(c) Clays, PI>12 he CL,CH
F4 (a) All sits - ML, MH
(b) Very fine sity sands Over 15 SM
(¢) Clays, PI>12 - CL, CL-ML
(d) Varved clays and other fine-grained, - CL and ML; CL, ML, and SM;
banded sediments CL, CH,and ML; CL, CH,
ML and SM

* Non-frost-susceptibie.
**Possibly frost-susceptible, but requires laboratory test to determine frost design soils classification.

Consulting Engineers and Testing PLATE
A. W. Murfitt Company Textural and Frost
T38T0 Verus Way Anchorage, AK 99513 Design Soil 15

907) 345-27 Fax: (907) 345-3264 . .
(07) 37 Fax: ( > Classification

Job No. 03-313.12 Date: 11/13/03




ICE DESCRIPTIONS
Ice Not Visible

DEFINITIONS:

GROUP SUBGROUP ICE VISIBILITY & CONTENT
SYMBOL |DESCRIPTION| SYMBOL | -
Poorly Bonded Nf
or Friable Segregated
N ‘ Ice not visible by eye
No Excess lce | Nbn
Well Bonded | Nb |_ —
Excess Ice | Nbe
ICE DESCRIPTIONS
Ice Visible - Less Than 1 Inch Thick
GROUP SUBGROUP
ICE VISIBILITY & CONTENT
SYMBOL |DESCRIPTION| SYMBOL
Individual
Ice Crystal Vx Segregated ice is visible by eye
or Inclusions lce one inch or less in thickness
lce Coatings R
on Particles i
Y Random or
Irregularly Vr
Oriented lce
Formations
Stratified or
Distinctly
Oriented Ice Vs
Formations
Ice Visible - Greater Than 1 Inch Thick
lce with Soil ICE + Ice greater than one inch in
Inclusions Soil Type | thickness
ICE
Ice W|t_hout ICE
Inclusions

1 Ice Coatings on Particle -
discernable layers of ice found on or-
below the larger soil particles in a
frozen soil mass.

2 ice Crystal - a very small
individual ice particle visible in the
face of a soil mass. Crystals may
be present alone or in combination
with other ice formations.

3 Clearlce - ice thatis
transparent and contains only a
moderate number of air bubbles.

4 Cioudy Ice - ice thatis
translucent or relatively opaque due
to the content of air or for other
reasons, but which is essentially
sound and nonpervious.

5 Porous lce - ice that contains
numerous voids, usually
interconnected and usually resulting
from melting at air bubbles or along
crystal interfaces from presence of
salt or other materials in the water,
or from the freezing of saturated
snow. Though porous, the mass
retains its structural unity.

6 Candled Ice - ice that has rotted
or otherwise formed into iong
columnar crystals, very loosely
bonded together.

7 Granularlce - ice thatis
composed of coarse, more or less
equidimensional crystals weakly
bonded together.

8 Ice Lenses - lenticular ice
formations in soil occurring
essentially parallel to each other,
generally normal to the direction of
heat loss, and commonly in
repeated layers.

9 Ice Segregation - the growth of ice within soil in excess of the amount that may be produced by the in-pace
conversion of the original void moisture to ice. Ice segregation occurs most often as distinct lenses, layers, veins, and

masses, commonly, but not always, oriented normal to the direction of heat loss.

10 Well Bonded - a condition in which the soil particles are strongly held together by the ice so that the frozen soil
possess relatively high resistance to chipping or breaking.
11 Poorly Bonded - a condition in which the soil particles are weakly held together by the ice so that the frozen soil
has poor resistance to chipping and breaking.
12 Thaw Stable - the characteristics of frozen soils that, upon thawing, do not show loss of strength in comparison to
normal, long-time thawed values nor produce detrimental settlement.

Consulting Engineers and Testing

PLATE

A. W. Murfitt Company SOIL ICE
T38T0 Venus Way Anchorage, AK 99513 CLASSIFICATION 16
(907) 345-2737 Fax: (907) 345-3624
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APPENDIX E

MEETING SUMMARY LETTERS



Alaska Energy and Engineerin%, Inc.
Mailing Address - P.O. Box 111405
Anchorage, AK 99511-1405
(907) 349-0100, Fax (907) 349-8001

September 8, 2003

5 pages total sent via fax to:

Betty Howard, Mayor, City of Shageluk, 473-8220

Alden Walker, Sr., President, ZHO-TSE, Inc., 473-8217

Dave Shelborne, Buildings & Grounds, Iditarod Area School District, 524-3933
Molly Sheldon, AVEC, 561-2388

Re: Shageluk Bulk Fuel & Power Plant Upgrade
Site Investigation Summary and Preliminary Recommendations

Steve Stassel and Trevor Krupa othIaska Energy and Engineering (AE&E) were in
Shageluk August 28" through 30", 2003, to perform a site investigation for the
proposed bulk fuel and power plant upgrade prgject. Molly Sheldon of the Alaska
Village Cooperative (AVEC) arrived on August 29" and a community meeting was held
that evening to discuss the project. Local citizens along with the following City council
and ZHO-TSE board members attended the meeting:

Betty Howard, Shageluk City Council
Brenda Goldie, Shageluk City Council
Harvey Benjamin, Shageluk City Council
Myrtle Benjamin, Shageluk City Council
Kathy Workman, Shageluk City Council
Alden Walker, Sr., ZHO-TSE President
David Walker, ZHO-TSE Board

Frank Benjamin, ZHO-TSE Board

During the meeting, the following issues were identified and discussed:

1) Denali Commission Project Requirements

2) Project annual fuel use and anticipated tank capacity requirements
3) Site location

4) Description of consolidated facility bulk fuel and power plant facilities
5) Local gravel sources

This letter is provided to summarize the community meeting and the site investigation
and to present some issues that need to be resolved prior to the final concept design.

1) Denali Commission Project Requirements

AVEC is actively engaged as a partner with the Denali Commission to upgrade energy
and bulk fuel facilities in villages throughout Alaska. During the community meeting,
Molly Sheldon with AVEC presented highlights of the Denali Commission Project
Requirements for bulk fuel and energy projects. These highlights were summarized in
a handout and distributed before her presentation.” The City and ZHO-TSE were aiso
provided with a complete version of the Denali Commission policies. Some of the
presented highlights include:

e The Community must assign a primary contact person for the project.

e Project participants (City, ZHO-TSE, IASD) will need to provide Council/Board
resolutions supporting the project and providing site control/Right-of-Entry.

e Local entities such as the City or Corporation typically provide land, gravel and
equipment for the project, as a Contribution-in-aid-of-Construction.



Site Investigation &
Project Scope

Shageluk Bulk Fuel &
Power Plant Upgrade

e The Community will be requested to review and approve the Concept Design
Report, preliminary design, final design, and Business Plan.

e Projects must comply with Denali Commission
guidelines/policies.

e A concept design and draft Business Plan must be complete and agreed to by
the project participants before the final design will be funded by the Denali
Commission.

e Local participant (City) must be willing and able to become the primary operator
of the fuel facility.

e As part of the Business Plan, forecasts of annual maintenance and operating
costs, insurance, and renewals and replacements must be determined and
included in the wholesale price per gallon of fuel.

e The Commission will not authorize construction funding prior to the completion of
final design, establishing project site control, and signing of the final Business
Plan.

e The project participants through separate grants or entities must arrange existing
tank cleanup or disposal.

2) Projected Annual Fuel Use and Anticipated Tank Capacity Requirements

Diesel fuel is used to heat various city buildings (post office, preschool, teen center,
washeteria, city office, clinic), the school, and residential homes. Diesel fuel is also
used to generate electricity and to fuel the City’s heavy equipment. All gasoline is for
retail sales for use in vehicles, four wheelers, and private boats. Current consumption
quantities are based on fuel delivered to the community by Yukon Fuels for the prior
two years.

Planned infrastructure improvements within 5 to 10 years that are anticipated to
increase local fuel consumption include the possible addition of one new house, one
new duplex at the school (under construction), and a future water and sewer project.
Additional capacity will be included in the new tank farm to meet the anticipated
increase in the local fuel consumption caused by these projects. With the exception of
the school, individual project participants proposed annual fuel consumption has been
rounded up to the next whole 27,000-gallon tank. The following table compares the
estimated consumption versus proposed capacity of each product to the proposed net
usable tank capacity for the new facility:

SHAGELUK ESTIMATED CONSUMPTION VERSUS PROPOSED CAPACITY

cost containment

Project Current Estimated Proposed Net Proposed
Participant Peak Future Peak Capacity in Gross
(Product) Annual Use | Annual Use in Gallons (2) Capacity in
in Gallons Gallons (1) Gallons
AVEC (Diesel) 35,394 64,825 72,900 81,000
ZHO-TSE (Diesel) 11,889 12,889 27,900 | 31’0(033
ZHO-TSE 31,000
(Gasoline) 17,500 19,552 27,900 (3)
City of Shageluk
(Diesel) 11,010 19,010 24,300 27,000
IASD (Diesel) 15,006 18,006 18,000 20,000
Proposed Total 171,000 190,000

(1) Estimated future use based on planned development.

(2} Net capacity gQO% of gross shell ca 'acityt).
ulk storage tank and tire ra

(3) Includes the

ed dispensing tank.
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Shageluk Bulk Fuel & Site Investigation &
Power Plant Upgrade Project Scope

3) Site Location

Due to limited available land within the community, the best option for the new
consolidated tank farm and power plant appears to be the existing AVEC plant site and
the adjoining City property to the northeast. This option was presented at the
community meeting with no objection from community members. During the community
meeting, it was suggested that elders be consulted in regards to past flooding at the
proposed project site.

The existing AVEC parcel is a 0.862-acre lot within block 10 of the Shageluk Townsite
Survey, U.S. Survey 4493, as shown on plat 85-4 and recorded in the Mt. McKinley
recording district. The existing AVEC pad appears to be elevated approximately 6’
above the surrounding terrain, which is above all flood occurrences over the past 20+/-

years.

A new pad would be extended to the east of the existing AVEC pad, north of the
proposed new sewage lagoon location. The top of the pad will be elevated above the
estimated 100-year flood plain. Two test holes were dug beneath the proposed new
pad, and soil samples were taken for analysis. The top approximately 6” of test hole #2
showed evidence of an abandoned landfill (tin cans). Community members indicated
that an old landfill existed beneath the current AVEC pad, but were unable to confirm
how far east of the AVEC plant site it extended. A geotechnical investigation is planned
to confirm the proposed site is suitable for construction. The proposed project location
is shown on the attached site plan sheet SH1.

4) Description of Consolidated Facility

The proposed tank farm facility will consolidate AVEC, City, and ZHO-TSE tanks onto
the existing AVEC pad. The proposed design will provide for a two-cell dike to contain
all of the tanks in accordance with Fire Code and EPA requirements. Though joined by
a common full height dike wall, two separate lined and fenced earthen containment
cells will be constructed.

The City & ZHO-TSE cell will contain three 27,000-gallon single wall bulk storage tanks,
and one 8,000-gallon dual compartment fire rated dispensing tank. The City will own
and operate one diesel bulk tank, and ZHO-TSE will own and operate one diesel bulk
tank, one gasoline bulk tank, and a dual product dispensing tank. The AVEC cell will
contain three 27,000-gallon single wall bulk storage tanks. The AVEC bulk tanks will be
piped to a day tank at the power plant facility. Each dike cell will be fenced with a chain
link fence and topped with barbed wire.

A service station style dual product dispenser with a gravel turnaround area will be
located adjacent to the new tank farm west of the existing AVEC power plant. The
dispenser will be owned and operated by ZHO-TSE for the retail sales of diesel fuel and
gasoline. The dispenser will be installed in a lighted and fenced security enclosure.
The Corporation requested the dispenser be equipped with an inventory control system.
The City drum/heavy equipment fueling station will be adjacent to the Corporation retail
sales facility.

The power plant facility will consist of 8 modular buildings, including 3 generator
modules, 1 control module, 3 storage modules, and 1 housing module. The power
plant facility will be fenced with a chain link fence and topped with barbed wire.

Due to the distance from the school to the proposed tank farm location, a 20,000-gallon
double wall tank will be provided adjacent to the school located on a gravel pad. The
double wall tank will be fenced with a chain link fence and topped with barbed wire.
The existing auto-fill day tank in the school mechanical room will be refurbished and
equipped with redundant overfill protective devices to comply with regulations.

The proposed tank farm and power plant facilities are shown on the attached site plan
sheet SH1.
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Shageluk Bulk Fuel & Site Investigation &
Power Plant Upgrade Project Scope

5) Local Gravel Source and Alternatives

A suitable borrow source for the project needs to be confirmed for the project. Two
borrow sources were identified, though neither were investigated during this site visit.

There is an existing borrow source located in the community approximately 200’
southwest of the school on City property. During the community meeting, residents
indicated they thought the borrow source was depleted. Residents also expressed
concerns about developing this pit further due to its proximity to the cemetery located
on the hill to the west. This borrow source should be examined during a geotechnical
investigation to determine the quantity and quality of the material, and the feasibility of
extracting material without causing additional risk to the cemetery.

There is an additional borrow source located approximately 4 miles upriver of the
airport. Residents indicated this borrow source is located on Doyon land. The surface
and subsurface rights to this borrow source need to be confirmed. This borrow source
should be examined during a geotechnical investigation to determine the quantity and
quality of material available. Should this borrow source be used for the project, it will
likely require a winter haul when the river is frozen. During the community meeting,
residents indicated the Department of Transportation was planning to mine this source
for an airport road realignment project, possibly in 2007. The D.O.T. project engineer
(Adam Umbholtz) will be contacted to determine the scope and timing of the airport road
realignment project.

The above represents our understanding of the information discussed during the
community meeting. We will proceed with the bulk fuel and power plant project concept
design report based on this understanding. If any of the above is incorrect or
incomplete, please provide comments no later than Friday, September 12, 2003. | can
be reach at (907) 349-0100, or by fax at (907) 349-8001.

Sincerely,
Alaska Energy and Engineering, Inc.

fuer> 4
revor D. Krupa, P.E.

Mechanical Engineer

Enclosures: Site Plan
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APPENDIX F

EXISTING AND PROPOSED TANKAGE



Tank
No.

AVEC Tank Farm

O GREWN

Owner

AVEC
AVEC
AVEC
AVEC
AVEC
AVEC

Purpose

Bulk
Bulk
Bulk
Bulk
Bulk
Bulk

Config.
(Vert/Horiz)

<L <LK

AVEC Tank Farm Sub-Total =

IASD Tank Farm

OO ~NNDNDUIHWN

CORP. Tank Farm

1

BN

IASD
IASD
IASD
IASD
IASD
IASD
IASD
IASD
IASD

Contingency
Bulk
Bulk
Bulk

Contingency
Bulk
Bulk
Bulk

Intermediate

IK<<C LI LK

IASD Tank Farm Sub-Total =

CORP.
CORP.
CORP.
CORP.

Bulk
Bulk
Bulk
Bulk

IITXTT

CORP. Tank Farm Sub-Total =

CITY Tank Farm

1
2

CITY
CITY

Bulk
Bulk

<<

CITY Tank Farm Sub-Total =

TOTAL EXISTING CAPACITY =

EXISTING AND PROPOSED TANKAGE
Shageluk, Alaska

Size
(dia.X 1/h)

Fuel Oil - Gallons

Total (Gross) Usable (net) | Total (Gross)

Gasoline - Gallons
Usable (net)

EXISTING TANK STORAGE CAPACITY

11.0" dia X 14'
10.5' dia X 14'
11.0" dia X 14'
10.5' dia X 14
11.0" dia X 14
10.5' dia X 14'

9.0" dia X 14'
8.5' dia X 14
8.0" dia X 14’
7.5 dia X 14
9.0" dia X 14’
8.5' dia X 14’
8.0' dia X 14'
7.5 dia X 14'
3.8'dia X6.2'

8.0' dia X 21.3'
8.0" dia X 22
6.3'dia X 18.3'
8.0' dia X 22.3'

9,953
9,069
9,953
9,069
9,953
9,069

57,066

0
5,943
5,265
4,627

-0
5,943
5,265
4,627

526

32,196

8,021

8,021

[o

12,505

o W
I

8,958
8,162
8,958
8,162
8,958
8,162

51,360

5,349
4,738
4,164

5,349

4,738

4,164
473

28,975

7,219

7,219

~Nw
w W
=48
Gy -

11,254

109,788 | 98,808

F-1

8,273 7,446
4,189 3,770
8,367 7,530
20,829 | 18,746
20,829 18,746

TOTAL CAPACITY - Gallons

Total (Gross)

57,066

32,196

28,850

12,505

130,617

|

Usable (net)

51,360

28,975

25,965

11,254

117,554

December 3, 2003




Tank Owner Purpose  Config.
No. (Vert/Horiz)

EXISTING AND PROPOSED TANKAGE

Size
(dia.X 1/h)

Shageluk, Alaska

Fuel Oil - Gallons

Gasoline -

Total (Gross) Usable (net) | Total (Gross)

Gallons
Usable (net)

PROPOSED TANK STORAGE CAPACITY (NEW TANKS)

AVEC Tank Farm

At AVEC Bulk H 11.0' dia X 38'
A2 AVEC Bulk H 11.0' dia X 38'
A3 AVEC Bulk H 11.0' dia X 38
AVEC Tank Farm Sub-Total =
IASD Tank Farm
S1 IASD Intermediate H 10.0' dia X 34'
IASD Tank Farm Sub-Total =
CORP. Tank Farm
NC1 CORP. Butk H 11.0' dia X 38'
NC2 CORP. Buik H 11.0' dia X 38'
NC3 CORP. Bulk -- H. ...8.5" dia X 11
NC4 CORP. Bulk H 8.5' dia X 11'
CORP. Tank Farm Sub-Total =
CITY Tank Farm
C1 CITY Bulk H 11.0' dia X 38'
CITY Tank Farm Sub-Total =
TOTAL PROPOSED CAPACITY =

27,000 24,300
27,000 24,300
27,000 24,300
81,000 | 72,900
20,000 18,000
20,000 | 18,000
27,000 24,300
4,000 3,600
31,000 | 27,900
27,000 24,300
27,000 | 24,300

159,000 | 143,100

27,000

31,000

31,000

24,300
3,600

27,900

27,900

PERCENTAGE INCRS TO TOTAL GROSS CAPACITY:

AVEC PERCENTAGE OF TOTAL PROPOSED CAPACITY:

F-2

TOTAL CAPACITY - Gallons
Total (Gross) Usable (net)

81,000 | 72,900
20,000 | 18,000
62,000 | 55,800
27,000 | 24,300
190,000 | 171,000

45%

43%

December 3, 2003



APPENDIX G

PHOTOS



Existing CORP. tanks and dispensing pump shed 10/17/02

Existing CITY tanks 10/18/02



Existing AVEC tanks 10/18/02
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Existing IASD intermediate tank 10/17/02



Existing IASD day tank in School 9/27/02



APPENDIX H

HISTORICAL DATA

(The data in the following Appendix H was provided by AVEC to be
included in this Concept Design Report.)



SHAGELUK

AN NN NN NN NN NN NN N NN N 1N S N A N NN NS NSNS

B NI
Equipment Data Set Rating
Position Engine Mfr. Engine Model Generator Mfr. Generator Model (KW)
1 Cummins LTA-10 Kato 6P4-1050 142
2 Allis Chalmers 3500 Kato 125SX9E 70
3 Allis Chalmers 3500 Kato 1258 X9E 70
Generating Voltage 208\120 GRD Y Three Phase Number of Remote Radiators 1
Number of Sectionalizing Switches 2 Existing Engine Jacket Water Heat Recovery System No

Operating Data
Peak Demand Recorded to Date (KW) 77

Projected 2001 Peak Demand (KW) 77
1999 Adjusted Generating Efficiency (KWH/Gal) 10.83 1999 Adjusted System Losses 7.07 %
3

Overall average station service load in 1999 (KW) 1.6 Overall average plant load in 1999 (KW) 40

Tank Farm and Fuel Data

Date Recorded Dec ‘94, Jan, Feb, Dec ‘99, Jan '00

Welded\Flanged Bulk Fill Line - No
Welded\Flanged Manifold - No
Welded\Flanged Daytank Line - No
Fenced Power Plant Site - No
32,339 Impermeable Liner - Yes
Used Oil Blending System - No

Useable Fuel Storage Capacity (Gal) 52,435

1999 Adjusted Fuel Consumption (Gal)

Narrative
Potential Shortcomings Existing Features
Impermeable liner underneath tank farm

Only one remote radiator
Single engine dependent during peak load periods Overhead distribution system

Threaded tank farm manifold 3-in-1 panel
\ fence around power plant site Five year pattern of improving unadjusted overall operating
ydronically-heated storage facilities efficiency
volt generation Four years of low station energy consumption
Two non-manufactured AC 3500's - -—— -—-—- -~ Two year-pattern of-increasing unadjusted generating
No “used lubricating oil” blending system efficiency ) »
Reported average total hours of interruption time per

No fireproof generator set enclosure
Large fuel adjustment in 1999
Fluctuating pattern of adjusted generating efficiency

Fluctuating pattern of system losses
Fluctuating pattern of adjusted overall operating efficiency

customer in 1999 of only 4 hours
Good margin of fuel storage capacity
Only 10 power plant shutdowns during 1999

AR f i
The Shageluk power plant is currently equipped with only one peak load generator set capable of individually meeting the
current peak load requirements. The unit is a relatively high-efficiency 1200 RPM Cummins LTA10. However it is somewhat
oversized for this application. The next highest-output units are no-longer-manufactured Allis Chalmers 3500's. Based upon
the 1998 peak load projection from the latest Power Requirements Study, the power plant will remain single-engine
dependent over the next two years. To correct this, the installation of a higher-capacity generator set inside the power plant is
planned for the current two-year period of this construction work plan. The unit will be a Caterpiller 3304 retired from Russian
Mission. The Shageluk power plant is only equipped with one remote radiator which does not provide redundant cooling
capacity. There is no heat exchanger or hydronic heating system for transfer of heat to plant storage facilities. The Shageluk
tank farm has more than adequate useable fuel storage capacity to meet the annual requirements of the next two-year
period. The major system improvement planned for the Shageluk generation and distribution system during the current
two-year construction work plan period include completion of the replacement of one of the Allis Chalmers 3500 powered

generator set with a Caterpiller 3304 powered generator set.
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Graph of Peak Load and Average Load by Year, Projections with and without
PCE, and Existing Generating Capacity

This graph shows a number of key information items. It shows the peak generating
capacity of each of the existing units, any proposed upgrades/conversions of existing units
or any new proposed units. It shows the historical peak recorded loads.

The earlier peak loads may have been the average over a 15 minute period while the
latest figures indicate the highest average load over a 1 minute period. The graph shows
two projections for peak loads in the future assuming the continuance of the Power Cost
Equalization Program. The graph shows two projections for peak loads in the future
assuming the end of the Power Cost Equalization Program. The graph shows the historical
average annual loads. The graph shows two projections for average annual loads in the
future assuming the continuance of the Power Cost Equalization Program. The graph
shows two projections for average annual loads in the future assuming the end of the

Power Cost Equalization Program.

And finally the graph shows the projections of peak load and average load for 2001 made
four years earlier based upon 1997 data.
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Graph of Adjusted vs Unadjusted Generating Efficency by Year

AVEC records two different figures for fuel consumption. One is based strictly on the
daytank fuel meter (the unadjusted figure). The other is based upon an actual inventory
of fuel remaining in the fuel storage tanks combined with quantity of fuel reported to be
delivered by the fuel supplier to AVEC’s tanks. This is the adjusted figure. When the total
electric energy generated with the total quantity of fuel is compared a number showing the
generating efficiency of the power plant is expressed in terms of average kilowatt-hours
generated for every gallon of fuel. This graph shows historical generating efficiency, both

unadjusted and adjusted.

It is AVEC's goal to increase the generating efficiency where it is economically feasible.
Please remember that AVEC uses primarily #1 Arctic Grade Diesel which has a lower BTU

value per unit volume than #2 diesel fuel.
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Graph of Total Fuel Consumption by Year

Because of the remote Arctic environment in which AVEC operates, an entire year’s fuel
supply must be delivered during a very short time window. In most cases, this requires that
the onsite fuel storage capacity must exceed the annual consumption. This graph shows
the relationship between useable fuel storage capacity and annual unadjusted and

adjusted fuel consumption by year.

Note that the useable fuel storage capacity figure is the quantity of fuel that can be drained
from the tank farm without extraordinary measures such as tipping of the individual tanks

or special pumping from the individual tanks.
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