1055 Brevig Mission BFU – AVEC Tank Farm Project                                                                                                                                  Denali Commission Final Closeout Summary Report                                                             October 2013
[bookmark: _GoBack]This Final Closeout Summary Report is filed with the federal grantor agency the Denali Commission (“Denali” or “DC”) by its grantee partner Alaska Village Electric Cooperative, Inc. (“AVEC”). The federal grant addressed in this report and/or by this DC Energy Program project is award 1055; this award has expired, is fully expended, and is being closed. This project entailed the construction of bulk fuel storage facilities (tank farm) to store fuel for AVEC’s new diesel-fired electric power plant in Brevig Mission, Alaska.  The project is complete and functioning. No federal funds are available for de-obligation from any award on this project. Total project costs exceeded total project funding by $32,989; AVEC has paid these additional costs. This report represents the project status as of December 31, 2010.  All storage capacities are stated in terms of gross (shell) capacity.  
Background 

Brevig Mission, Alaska is located at the mouth of Shelman Creek on Port Clarence on the Bering Sea coast, 7 miles northwest of Teller and 65 miles northwest of Nome, well off the road system in the far western part of the state. It lies at approximately 65.334720° North Latitude and -166.489170° (West) Longitude (Sec. 09, T002S, R038W, Kateel River Meridian). Brevig Mission is located in the Cape Nome Recording District. The area encompasses about 3 square miles of land. Brevig Mission has a maritime climate with continental influences when the Bering Sea freezes.
AVEC was the grantee of DC funding for this project and is the sole project participant. As owner and operator of the new AVEC tank farm, AVEC is responsible for future maintenance as well.   
Activities 
The scope for this project involved the design and construction of bulk fuel storage facilities to store fuel to be consumed by AVEC’s new diesel-fired modular power plant (DC project 23B/1053). AVEC acted as overall project manager. The project included site preparation (excavation followed by a built-up gravel pad), followed by installation of a secondary containment liner and dike walls, 9 horizontal 27,000-gallon single-wall steel tanks, and interconnecting fuel piping, fencing, lighting and other equipment.  Within the tank farm, tanks are supported on individual concrete support pads formed in place atop a containment-lined gravel pad; containment dike walls are built of timbers clad in aluminum sheeting; the tank farm is fenced and lighted, and features steel walking platforms and stairs which eliminate foot traffic on the secondary containment area. 
Detail design was performed by LCMF Consulting Engineers (“LCMF” (now known as UMIAQ LLC)).  Construction was performed by construction manager (“CM”) CE2 Engineers, Inc., (“CE2”) using a managed construction approach, under which CE2 provided some of the heavy construction equipment and skilled labor employed on the job, and coordinated the employment of local skilled and unskilled labor and locally-obtained construction equipment.    
This project was developed and built as part of an amalgamated energy facilities upgrade program for Brevig Mission, in conjunction with other Denali Commission projects, as follows:  23B/1053 RPSU Power Plant, 23A/1183 Bulk Fuel Storage Project (“community” tank farm), 23C/1184 Line Extension to Power Plant, and 70C/1302 Teller – Brevig Mission Intertie. All of these projects except the intertie were built concurrently with the AVEC tank farm (the subject of this report); construction on the intertie began soon after the other four projects were completed.   
The AVEC bulk fuel upgrades, along with the other DC Energy Program projects for Brevig Mission, have undergone a number of program changes and shifts since the original concept design investigation for the community’s energy facilities was funded by the Denali Commission in 2001. The initial concept included a new diesel-fired modular power plant (and related bulk fuel facilities) to serve the electric power consumers in Brevig Mission only, but many obstacles surrounding site selection and control constrained development to the preliminary design phase.  Questions about which local entity would own and which entity(ies) would operate a proposed, related DC Energy Program project (the multi-participant community bulk fuel tank farm, later constructed as DC project 23A/1183) were debated for over two years; this also delayed the AVEC power plant and the subject AVEC tank farm project, because the amalgamated program concept called for constructing all DC Energy Program projects concurrently in order to optimize economies of scale and reduce costs for each/all of the projects.   
The design shifted in January 2005, with AVEC’s purchase of the electric power utility in nearby Teller, Alaska (pop. 260, located about 7 miles south of Brevig Mission, across Grantley Harbor). The acquired, existing plant in Teller had sufficient capacity to power both villages, if an envisioned intertie was built to electrically connect the two villages. Also, unusual among AVEC villages, Teller is connected by road to its regional shipping hub (Nome), which would simplify logistics to construction in Teller as compared to Brevig Mission.  Therefore, AVEC began to evaluate the option of providing power to Brevig Mission via such an intertie, with the prime power plant location in Teller. However, the existing generation units in Teller were installed between 1989 and 1997 and further evaluation revealed that the plant was due for nearly complete refurbishment or replacement. Any further development of the Teller design was halted when it was determined that site control for a tank farm to serve a power plant in Teller would take much longer than originally anticipated.
These concerns, as well as funding constraints, caused a final design shift in 2008, and the ultimate location of the prime power plant was shifted back to Brevig Mission, with Teller to be powered via the envisioned intertie.  Just prior to this final decision, 18 horizontal 27,000-gallon tanks had been procured and staged in Seattle, for a similar AVEC-managed project in New Stuyahok, Alaska. When the Brevig Mission AVEC tank farm was judged to be a higher priority, and to get it to completion concurrently with the remainder of the amalgamated Brevig Mission program underway at the time, 9 of these tanks were shifted to the Brevig Mission AVEC project from the New Stuyahok project.      
Just before groundbreaking for the subject project, and during CE2’s excavation for the AVEC power plant project (DC projects 23B and 1053) in August 2008, the project team and its archaeologist discovered several sets of aged human remains in the work area. Site work was immediately suspended, the area was left undisturbed and the location for the new power plant was changed to a new, nearby site provided by the community. The new AVEC tank farm (the subject of this report), not yet in construction at the time, was then shifted north in order to avoid the discovered burial site, but was not moved to an entirely new location. The fuel supply line from the tank farm to the power plant had to be redesigned to run underneath the street that now separates the two facilities.
Some limited construction was continued during the redesign process, but most field activity had to be suspended prematurely for the 2008 season.  The human remains discovered during the beginning of construction were carefully and professionally exhumed, properly handled and repatriated to representatives of the Native Village of Brevig Mission (recognized tribal entity for Brevig Mission), in accordance with the Native American Graves Protection and Repatriation Act of 1990.   
Construction was resumed and largely completed in 2009.  LCMF conducted a substantial completion inspection on November 23, 2009 (AVEC and CE2 representatives also attended); a punch list was developed, and additional completion work was carried over to the next construction season, after which a second inspection was conducted by AVEC and CE2 on September 20, 2010.  To support tank farm testing and inspection, and the planned early-2010 commissioning of the new, adjacent AVEC power plant (DC projects 23B and 1053), one tank was filled in late fall 2009 before the surrounding coastal waters froze up for the winter.  The remaining tanks were filled in spring and summer 2010.  In early 2011, excess land was reconveyed to the City of Brevig Mission after approval of a replat and lot division by the appropriate recording authorities. 
The preexisting tanks located in the old AVEC tank farm and replaced by the new facilities, are as follows:  
· 10 vertical tanks, totaling 56,150 gallons capacity, owned by Bering Strait School District (BSSD)
· 1 horizontal tank, providing 27,000 gallons of storage capacity, owned by AVEC  
AVEC had used the ten vertical tanks with BSSD’s consent for a number of years.  At the end of this project, they were emptied of their contents and left in place in care of BSSD.  The 27,000-gallon horizontal tank is relatively new, and at the end of this project, it was emptied of its contents and moved to Nome; it is currently stored there for ultimate dispatch to a future project AVEC project.    
Funding, Costs and Cost Containment  

Funding to date has been provided by Denali Commission to AVEC, and matching cash contributions from AVEC, shown as follows:
		Funding and Costs for Project 1055: Brevig Mission BFU, AVEC Tank Farm
	Federal portion          of award
	AVEC match portion
	Total All      Sources

	
	
	
	

	DC award 01055

	$          2,025,000          148,573
	$          225,000          148,573
	$        2,250,000          148,573

	
	
	
	

	Total Funding (Budget)
	$          2,025,000
	$          225,000          148,573
	$        2,250,000          148,573

	
	
	
	

	         DC award 1055
	$          2,025,000          148,573
	$          225,000          148,573
	$        2,250,000          148,573

	         Costs not funded (cost overrun)

	
	$            32,989 
	$             32,989

	
	
	
	

	         Total Actual Costs
	$          2,025,000          148,573
	$          257,989
	$        2,282,989

	
	
	
	

	         Costs in excess of funding
	
	
	$             32,989





Total costs ($ 2,282,989) exceed total formal funding ($ 2,250,000) by $ 32,989. Since no further federal funding or other funding is forthcoming, this shortfall is considered an additional AVEC match portion.
Design Storage Capacity		  	243,000 gallons
Constructed Storage Capacity			243,000 gallons

The completed, installed storage capacity equals the original design capacity. 

Constructed cost per unit			$ 9.40 per gallon
Denali Commission benchmark range 	$ 8.50 to $ 9.50 per gallon

The completed cost per gallon of storage capacity fits within the Denali Commission cost containment benchmark range in place at the time. 
Problems Encountered/Lessons Learned 
The many program changes brought during the planning of the Brevig-Teller group of projects, including AVEC’s desire to supply the electric power demand of both communities in the most cost effective manner, resulted in 6 years of planning, design, redesign, and procurement before actual construction of the amalgamated program of Brevig Mission energy facilities upgrades could be started.  During this time, commodity prices increased substantially for most of the primary materials (steel, copper, aluminum, fuel for construction equipment) used extensively in such utility-scale electrical facilities.  The accumulated result was a substantial loss of time and increase in costs for the Brevig Mission projects other than this AVEC tank farm.  However, this eventual outcome could not have been foreseen, and was caused by events beyond the control of DC and AVEC and any of the project’s contractors.  The AVEC tank farm project largely escaped these delays and additional costs because the decision to plan, fund and execute it as a separate project was made late in the program, and the additional costs had for the most part already been incurred by the power plant and community tank farm projects.
The mid-project change of site location for the AVEC power plant and BFU, necessitated by the discovery and responsible handling of the human remains, raised costs and extended the project schedules for the two projects.  The existence of the remains only became evident after actual construction excavation began, even though the site had been walked and evaluated by a qualified archaeologist beforehand.  Once they were discovered, all parties worked quickly and closely to accomplish the necessary redesign, and to stay as close as possible to the original project schedule.  Still, additional costs and delays resulted from the required relocation.          
Conclusions 
In retrospect, the problems incurred may have been mitigated with a more exhaustive study of the final program concept,  however this may have delayed construction and completion to an even later date.  But even with that, the value received for the funding expended on this project is within acceptable limits and will improve the dependability and unit price for power to the AVEC customers in the villages of Brevig Mission and Teller. The new AVEC Bulk Fuel Tank Farm is complete and provides regulation- and code-compliant storage for bulk fuel that is used to supply essentially all of the electric power used by the community.  The new facilities replace 83,150 gallons of substandard fuel storage.  
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