27A Toksook Bay Bulk Fuel Upgrade

Project Closeout Summary


Background:



This project is located in TOKSOOK BAY, Alaska, a second class city of 561 persons (2004 census). Toksook Bay is one of three villages located on Nelson Island, which lies 115 miles northwest of Bethel. It is on Kangirlvar Bay across the water from Nunivak Island. Tununak is about 8 miles to the northwest Toksook Bay is located in the Bethel Recording District.  The area encompasses 33.1 sq. miles of land and 40.9 sq. miles of water.  Toksook is located in a marine climate. The Kangirlvar Bay is navigable from early June to mid-October. Employment is provided mostly by the school district, Village Corporation, and local stores.
The pre-project condition of capital facilities for the participant’s bulk fuel storage and AVEC’s power generation for the city necessitated an assessment for a major upgrade. Not only were the existing facilities negligent in current building code requirements and required modifications to bring them into compliance, but fuel storage capacity and power generation capacity were barely staying with demand. In 2003, the design team of APE and Coffman Engineers was commissioned by AVEC to review the preliminary concept design report (CDR) of 1999 and upgrade it for a co-located bulk fuel storage facility for AVEC and the community participants, in addition to a major power generation upgrade. The revised CDR for the Bulk Fuel facility was completed in December 2002 by Coffman Engineers. 
Activities:

Alaska Village Electric Cooperative (AVEC) was the grantee. Project participants for the bulk fuel storage component of an amalgamated energy facilities upgrade program were AVEC, the Lower Kuskokwim School District (LKSD), City of Toksook Bay (CITY), and The Nunakauiak Yupik Corporation (the “Corporation” or “NYC”). The new bulk fuel tank facility contains 615,000 gallons of diesel and gasoline fuel storage. The AVEC storage has enough fuel supply to provide power to the neighboring village of Tununak via an overhead tie-line. Storage capacity by participant is: AVEC 324,000 gal diesel; LKSD 94,000 diesel and CITY 15,000 diesel and NYC 182,000 diesel and gasoline. Total fuel storage increased by 37%   Physical improvements consist of 18 27,000 tanks, 2ea 3,000 and 2ea 4,000 gal tanks; one new 4” welded Schedule 80 marine cargo line 3,500 l.f and 840 l.f.( 300 l.f. 4” and 540 l.f. 3”) distribution piping; and 2 dual product dispensers for NYC. The facility is secured with a 560’ long 6’ high chain link fence. All storage tanks are horizontal and are supported by a structural gravel fill base, constrained by a timber dike containment system.
The City will own those facilities constructed for its use and those for the Corporation.  LKSD and AVEC will each own their own respective facilities. Each owner is responsible for operating and maintaining its portion of the Project. In order to fulfill its responsibilities as Owner, the City has entered into an agreement with the Corporation whereas the Corporation will act as Primary Operator of the City and Corporation bulk fuel storage facilities. The Corporation will be responsible for the day-to-day operations and long term maintenance of project components in place solely for its use, as well as distribution oil line from the fuel farm to supply fuel to the water plant. The marine transfer line from the marine header to the fuel farm is owned and operated by AVEC. At the fuel farm itself, AVEC, City and School District is responsible for their respective tanks and oil lines within their respective cells. The fuel dispenser’s operation and maintenance is the responsibility of NYU.
The combined work for the bulk fuel farm, power plant, wind generation, and heat recovery was accomplished with 18% local residents [22 Toksook Bay residents]. A formal training program for local workers produced 3 certified welders and 1 maintenance mechanic.
In the spring of 2002 AVEC commissioned the firm of CE2 Engineers, as the construction management consultant for the Toksook Bay bulk fuel storage program. Sitework was performed in 2003, with the barging, installation of tanks and associated piping in 2004. The construction took place over two summer seasons. Substantial completion inspection took place on October 29, 2004. Commissioning occurred in summer 2005 preceding the completion of the new power plant. Total project duration for design and construction was 38 months.
Cost Containment:

A business plan for sustainability was produced for the primary operator in 4th quarter 2004. Funding was provided by several Denali Commission Grants to AVEC and cash contributions from AVEC. Total funding was $5,568,302 matching the total project cost (Denali $5,180,080 (93%); AVEC $388,222 (7%).  
The Denali Commission’s cost benchmark comparison:

	
	Original Estimated Budget
	Actual Project Costs

	Total Project Budget (Rounded)
	$4,659,221


	$5,568,302

	Less CDR expenditures
	
	($68,600)

	Completed Cost Containment Project Value
	
	$5,499,702


Design Shell Capacity (gallons)



615,000
Completed Shell Capacity (gallons)



615,000
Completed capacity equaled design capacity.

Cost per Gallon





$8.94
Post Project Denali Commission benchmark range

$6.50 

Completed project did not meet Denali Commission cost containment [+ $2.44/gal (38%)] 
Project Outcomes:

The new bulk fuel storage and pipeline facility now meet current regulations and codes and environmental criteria and satisfy the fuel storage needs for all participant’s fuel needs. A coordinated set of regulatory plans were prepared, which included EPA SPCC plan, Coast Guard Operations Manual and EPA/Coast Guard Facility Response Plan.
The overrun in final cost to Denali Commission’s benchmark was primarily due to lost productivity from two mobilizations/demobilizations for 2 season construction and higher than normal storage capacity for AVEC to generate power for 2 villages.
Problems Encountered:

Fuel storage tanks were procured in 2002 for multiple Denali projects, but were not totally dispersed to intended locations until 2006 because of project schedule slippages. This delay factor introduced extra costs for storage of all non-dispersed tanks in Olympia, WA. The tanks for Toksook Bay were involved.
Conclusions and Recommendations:
The design concept to provide the prime power generation in Toksook Bay and secondary back up generation in Tununak proved to be the correct alternative, although extra fuel storage capacity was necessary in Toksook Bay.
