Middle Kuskokwim Regional Energy Project

Closeout Summary – Bulk Fuel
Background:
The Middle Kuskokwim Regional Energy Project (MKREP) involved construction of 25 facilities including powerhouses, bulk fuel storage, power transmission lines and heat recovery systems in the small, economically distressed, rural villages of the Middle Kuskokwim region of Alaska (see Table 1).  This project was an opportunity to realize significant cost savings due to economies of scale and to reduce the overall energy cost in the region.  By combining a group of small village projects into a regional project, the Denali Commission, and its partner agency the Alaska Energy Authority (AEA), an entity of the State of Alaska, took advantage of significant cost savings through combined repetitive design and construction methods, transportation and logistics, and equipment use.  

Table 1 –  Distribution of Facilities

	
	Aniak
	Chuathbaluk
	Crooked Cr
	Red Devil
	Sleetmute
	Stony River
	Takotna
	Intertie
	Total

	School Tank Farm(s)
	2
	1
	1
	1
	1
	1
	1
	
	8

	Powerhouses 
	
	1
	1
	
	1
	1
	1
	
	5

	Powerhouse Tanks
	
	1
	1
	
	1
	1
	1
	
	5

	Village Tank Farms
	
	1
	1
	
	
	1
	1
	
	4

	Other
	
	
	
	1
	
	
	1
	1
	3

	Total
	2
	4
	4
	2
	3
	4
	5
	1
	25


These efficiencies were to translate into a shorter, more efficient construction process (over one season) and will reduce construction and project administrative costs.  Traditionally, small villages have great difficulty economically justifying upgrade projects because of their small size and lack of local resources.  This regional project provided these small, disadvantaged communities with the best hope of addressing health and safety concerns with respect to their powerhouses, distribution and fuel storage systems.  And finally, this project lead to the long term sustainability of the capital assets by providing the participating villages with new, lower maintenance, high energy efficient systems.  This will reduce overall energy and operations and maintenance costs and promote regional economic stability and growth potential through reliable power.

All the houses and most of the community facilities are dependent on the villages’ single powerhouse, except for the schools which have their own standby generators.  The previous powerhouses were becoming too small for the increasing electrical demands due to multiple infrastructure upgrade projects.   The old fuel storage facilities did not meet current regulations or codes.  Planning for the new regional fuel system upgrade was begun in the fall of 2003.  Construction funding was in place in the late fall of 2004.    

Construction of the bulk fuel projects were accomplished under the Denali Commission Cost Containment and Business Plan Policies.

Activities:
The Grantees for the bulk fuel upgrades were the Middle Kuskokwim Electric Cooperative (MKEC), Kuspuk School District (KSD), City of Chuathbaluk (City), Thomas Trading Post (Thomas), and the Takotna Community Association (Takotna).  HDL Engineering Consultants was the main design team, with additional electrical and mechanical design by Alaska Energy and Engineering.  The main Construction Manager was STG, Inc., with CE2 Engineers, Inc. and CCI performing some of the final tasks.
Material and equipment mobilization up the Kuskokwim River began in the spring of 2005.  Pile driving for the powerhouse and bulk fuel foundations was started in July 2005.  Late construction start, low water on the Kuskokwim River from low snow year, and forest fires prevented work completion during 2005.  Time over runs on the first couple of communities ment that upriver work was delayed into winter weather.  Once winter weather arrived equipment could not be transferred between communities.  Temporary connections had too continue for several months in winter weather.  Construction resumed during May 2006.  All sites were substantially completed by September 2006.
Project Tankage Shell Capacity (gal):
	Community
	KSD
	MKEC
	City
	Thomas
	Takotna
	Totals

	
	
	
	
	
	
	

	Aniak
	77,000
	
	
	
	
	77,000

	Chuathbaluk
	21,500
	32,000
	32,000
	
	
	85,500

	Crooked Creek
	23,000
	46,000
	
	80,000
	
	149,000

	Red Devil
	15,000
	
	
	
	
	15,000

	Sleetmute
	21,000
	52,000
	
	
	
	73,000

	Stony River
	21,000
	
	
	
	
	47,000

	Takotna
	
	
	
	
	104,000
	104,000

	
	
	
	
	
	
	

	Totals
	178,500
	130,000
	32,000
	80,000
	104,000
	550,500


Cost Containment:
	Grantee
	KSD
	MKEC
	City
	Thomas
	Takotna
	Total

	
	
	
	
	
	
	

	Expenditures (Rounded)
	$3,165
	$3,033
	$477
	$810
	$1,323
	$8,808


Cost per Gallon: 




$16.01
Most communities capacity was under 100,000 gallons.  Denali Commission benchmark for small capacity facilities was $12.00 - $18.00 /gallon in 2002.  Cost per gallon for project communities was within benchmark range.
Project Outcomes:
The new facilities meet current regulations and codes.  The communities will have fuel storage capacity for their needs for the foreseeable future.  Participants have current regulatory plans for their installations. 
Problems Encountered:
Logistic bottlenecks of available barges and equipment staging along with the availability and scheduling of the various trades over the multi-site project reduced some of the expected cost savings.  Once project schedule fell behind equipment was not available to increase the work force and catch up to a schedule.  As weather detoriated, working efficiencies declined, and time over runs increased more in each sequentle community.  Inflation of fuel, transportation and materials costs also added to budget cost overruns.
Conclusions and Recommendations:
Project was more expensive than originally estimated because of increases in material costs, logistic problems, and actual manpower being greater than estimated.  However, the cost for these facilities were within cost containment benchmarks.

The AEA Energy Program has already begun to more closely coordinate bulk fuel and powerhouse projects.  Planning for logistics, manpower and resource allocation for multi-site projects require additional “slack” time between tasks.  Without slack time any delay can cascade down all projects at all communities.
A regional project approach requires much greater prior planning.  If well planned there will be some savings.  Savings in performing several projects need to be realistic.  A savings of 10% to 15% is a realistic goal for doing several projects concurrently in a region.

