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EXECUTIVE SUMMARY

This report has been prepared by CE2 Engineers for Alaska Village Electric
Cooperative to conceptually develop a new, code compliant bulk fuel system and to
upgrade the power generation system for the St. Lawrence Island community of
Gambell (year 2000 population 649). Many similar projects seek to combine community
fuel storage facilities into one location. In this case there appears to be no advantage to
co-location, primarily because much work has already been accomplished in upgrading
individual tank farms within the community.

This report:

Proposes a conceptual design for upgrading the facilities;
Identifies hurdles to project implementation, including regulatory and permitting
requirements, site control issues, etc.; and

e Develops a cost estimate and construction schedule for the proposed
improvements.

The participants in the proposed bulk fuel system upgrade project are:

o Bering Straits School District, referred to hereafter as “School District”, which
operates both the K-12 school and old elementary school. Each facility operates
its own tank farm.

e Alaska Village Electric Cooperative, referred to hereafter as “AVEC”, which
operates the electric power utility within the community, including a power plant
and tank farm.

e The Native Village of Gambell, the IRA Council, a for-profit village corporation
formed under the Alaska Native Claims Settlement Act (ANCSA), referred to
hereafter as “IRA Council”. The IRA Council operates the Gambell Native Store
and the retail fuel sales, which includes the store tank farm.

o City of Gambell, referred to hereafter as “City”. The City operates the water and
sewer facilities, the washeteria and various public buildings.

The proposed power system improvements, which include a new power plant, new heat
recovery system, and wind generation, would be under sole control and ownership of
AVEC.

Gambell sits on a spit of land created by ocean deposit of loose gravels. Permanent
frost exists five to eight feet below the surface, but there is no evidence that this frost
exhibits thaw settlement, or that the projects as proposed would induce thawing of this
permanent frost. Knowledge related to the construction of buried water and sewer lines
and building foundations is available, but no geotechnical investigation was performed
as part of this study. The loose gravel does not consolidate well, is difficult to walk on,
and will not support normal automobile or pickup truck wheel loading without severe
rutting. Based on this information, it is felt that foundation loading should be limited to
2,000 pounds per square foot or less, depending on foundation width.

i CE2 Engineers, Inc.





[image: image2.png]Gambell Bulk Fuel and Power System Upgrades December 2003
Conceptual Design Report Alaska Village Electric Cooperative, Inc.

Robert E. Dryden, P.E. of CE2 Engineers and Marie Becker of AVEC performed a
preliminary site visit in December 2001. During that trip, the facilities were inspected
and meetings were held with the City and the IRA Council. The School District and
AVEC participated in these meetings by telephone. Further work has been done to
collect information and to discuss various possibilities with the participants.

The following bulk fuel system improvements are proposed:

IRA Council (Gambell Native Store) (Fuel Oil and Gasoline) — Construct a new 3”
gasoline cargo line, approximately 2,000 ft. in length from the barge landing area
to the existing tank farm. This new line would be dedicated solely to unleaded
gasoline. The existing, relatively new, 4" cargo line, now used for both fuel oil and
gasoline, would be dedicated to fuel oil only. Both lines would be hard piped into
the store tank farm, replacing the hoses now used to switch between gasoline
and fuel oil.

School District Old Elementary School (Fuel Oil) — Construct a new tank farm
with two new horizontal tanks just south of the existing tank farm. This would
provide two tanks, each with 22,300 gallons of shell capacity, and an overall
usable storage capacity of 40,140 gallons at 90% filled. The existing Old
Elementary School tank farm has a usable capacity of 44,420 gallons.

The existing elementary school tank farm uses part of an old line combined with
a newer section of line to reach the termination of the 4” Store fuel oil cargo line.
A hose is used at that point to connect the 4” line to the old elementary school
tank farm line. It is proposed that this existing line be replaced by a new 3” cargo
line, and that the routing be straightened as much as possible to reduce cost.
The existing route is about 700 feet long.

Church (Fuel Oil) — The small tank at the Church is currently filled by using a
hose from the end of the 4 store cargo line over to the Church tank. It is
proposed that this method be continued by providing an appropriate valved
connection at the end of the store tank farm fuel oil cargo line.

AVEC (Fuel QOil) - AVEC needs a new tank farm to provide for the power plant.
Three new 26,300 gallon horizontal tanks were delivered in 2001 and were
connected during 2002. These tanks will be incorporated into this project. Six
new 27,000 gallon horizontal tanks will be added. This will provide nine tanks,
three with 26,300 gallons of shell capacity, and six with 27,000 gallons of shell
capacity. At 90% filled these tanks would provide an overall usable storage
capacity of 216,810 gallons. The existing AVEC tank farm has a usable capacity
of 212,180 gallons, including the three new tanks delivered in 2001 and
connected in 2002.

City (Fuel Oil) — The City owns two relatively new 15,000 gallon double wall tanks
next to their water plant site. At 90% filled these tanks provide 27,000 gallons of
usable capacity. The tanks provide fuel for the water plant and the washeteria.
These facilities use a total of 18,000 to 20,000 gallons of fuel oil each year.
Extending a hose from the end of the old pipeline near the City’s old tank farm
over to the new tanks presently fills the tank farm.
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e School District (Fuel Qil) — The K-12 School owns three relatively new 15,000
gallon double wall tanks which are located next to the school. At 90% filled these
tanks provide 40,500 gallons of usable capacity. Extending a hose to the
existing 3” cargo line presently fills the tank farm.

e Cargo Line for AVEC, K-12 School, and the City (Fuel Qil) — The facilities at the
eastern side of the community are all served by a cargo line running southeast
from the beach, and then east through the center of the community. This line
was constructed of 3" schedule 40 pipe, in approximately 40 foot sections, with
flanges on each end. It appears that the line was assembled from these pre-built
sections and laid above the ground. The flanged connections represent possible
leaks and the piping is exposed to foot and vehicle traffic. It is proposed that this
project would replace this line with a wrapped 4" schedule 80 buried cargo
pipeline between the barge landing area and the AVEC Tank Farm. Additional 3"
lines would be provided to fill the K-12 School and the City tanks.

The property for each site is currently owned or leased by its respective tank farm
owner. At the AVEC site, slightly more land will be required to accommodate the
proposed improvements. There are no other leases adjacent to the AVEC property and
the Village Corporation is amenable to this change.

Average elevation of the upper surface of the proposed tank farm pads are well above
the Corps of Engineers recommended building elevation for avoiding flood damage.
The entire community of Gambell is listed as having no significant flood potential.

The proposed fuel system improvements will incorporate all new equipment and
materials.

The existing tanks at the AVEC and Old Elementary School sites will be de-
commissioned as they are in very poor condition and not practical to reuse. These
tanks will be drained as part of the project. It is assumed that the AVEC tanks can be
left in place. At the Old Elementary School tank farm it appears the tanks must be
moved to allow use of the same site for the new tanks. A storage location must be
determined until final disposal of the existing tanks can be done under a separate
project. Funds for final disposal are not included in this project.

The construction of the bulk fuel system improvements is anticipated to require work
from mid-June until October of 2004, and from June to October of 2005.

The changes in storage capacity for the two tank farms to be constructed are
summarized on the following page:
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Existing Storage At Project End Percent Change

AVEC Shell Usable Shell Usable Shell | Usable
8 BIA Vertical Tanks 68,121 | 66,852
3 old Horizontal Tanks 82,576 | 74,318
3 New Horizontals-2002* | 78,900 71,010| 78,900 71,010
6 New Horizontals- 2003 162,000 | 145,800

AVEC Total | 229,597 | 212,180 | 240,900 | 216,810 +5% +2%
Elementary School
Existing BIA Tanks 48,116 | 44,420 45,000 40,500 -6% -9%
Overall Total 277,713 | 256,600 | 285,900 | 257,310 +3% | +0.3%

*These three new 26,300 gallon tanks were brought on site by AVEC in late 2001, were
connected to the system in 2002 and will be moved into the new tank farm in 2004.

The following power system improvements are proposed:

A new modular 1,371 kW power plant would be constructed just northeast of the

existing power plant. The existing power plant containing 271 kW and 350 kW
units will be incorporated into the new modular power plant. The two 250 kW
units installed in containers will be set aside for possible reuse in future years.

GAMBELL POWER GENERATION CAPACITY

Existing New Plant
Modular Modular Totals
Existing Capacity 1120 kW 0 1,120 kW
Capacity to be Taken out of Service (500) 0 (500) kW
New Generation put into service 0 750 kW 750 kW
Capacity at end of project 620 kW 750 kW 1,370 kw
Increase in Installed Capacity 22.3%

New insulated lines would be run to heat the City water plant, the water storage
tank and the school for space heating. The existing lines to the school would be
abandoned. This would allow excess heat to be sold to the City water plant and
the school.

Wind generation, in the form of two Northwind 100 kW units, will be added to the
system to reduce fuel oil use by the diesel power plant.
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The bulk fuel project cost of $2,437,645 equates to a unit cost of $8.53 per gallon,
based on a total shell storage capacity of 285,900 gallons, or a unit cost of $8.99 per
gallon based on a usable storage capacity of 257,310 gallons (90% of shell capacity).

The new modular power plant provides 1,371 kW of generation at a total cost of
$2,230,131 or $1,626 per kW.

The new heat recovery system is estimated to cost $466,609.

The wind generation system, rated at 200 kW total, is estimated to cost $1,435,959, or
$7,180 per kW. Distribution system changes required to connect the wind generators to
the system are estimated to be $49,097.

Each entity would continue to own and operate their respective facilities.

The City of Gambell has historically acted as a force account general contractor and it is
assumed that they would participate in furnishing labor and equipment for this project.

The project would require assistance from a professional construction management
firm.
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