49C Intertie Upgrade Nunapitchuk to Kasigluk

Closeout Summary June 2008


Background – Kasigluk is located on the Johnson River in the Kuskokwim River Delta, 26 miles northwest of Bethel. The community is comprised of Old and New Kasigluk, surrounded by the Johnson River and a network of lakes. The community lies at approximately 60.895060° North Latitude and -162.517990° (West) Longitude.  (Sec. 02, T009N, R075W, Seward Meridian.)  

Nunapitchuk is located on both banks of the Johnson River, 22 miles northwest of Bethel in the Yukon-Kuskokwim Delta. The community lies at approximately 60.896890° North Latitude and -162.456830° (West) Longitude.  (Sec. 05, T009N, R074W, Seward Meridian.) Both communities are located within the Bethel Recording District. 

The grantee for this project was AVEC, with additional community stakeholders being private and commercial consumers in the communities of Akula Heights (Kasigluk), Old Kasigluk and Nunapitchuk, Alaska. 
Activities – Project scope included construction of a new 4.2 mile long, three-phase primary intertie from the new generation facility at Akula Heights (Kasigluk) to the adjacent communities of Old Kasigluk and Nunapitchuk. This project is a complete replacement of an older primary distribution line that had been in service for approximately 25 years, and includes new poles set on pile foundations as well as new line hardware and conductors providing greater stability to the line and increasing reliability. The project provides the capability to carry all three community loads simultaneously with the generating capacity of the new power plant in Akula Heights.  

The detailed project scope included the following work packages – 

· Installation of 145 new power poles and related framing. All poles were set on driven H pile foundations to insure stability in the marshy ground along the route, as well as providing resistance to movement caused by seasonal thaw-freeze cycles in the active layer of soil. 

· Installation of 45 pile anchors to provide additional stability to power poles.  These anchors were installed primarily for poles that carry additional dead loads (transformers, switch gear, etc.) or subjected to additional loading as a result of changes in the alignment of conductors.   

· Stringing of 4 conductors (A, B, C phases plus neutral). 

· Installation of 10 pole mount step down transformers.  

Initial planning for the intertie project started in 2002, concurrent with the upgraded generation and bulk fuel storage facilities serving these communities.  Submittal of the final concept design report (CDR) was submitted in May 2004, with the project receiving initial funding for design in ‘Q1, 2005. The detailed design and accompanying base maps were submitted by Nana Engineering in October 2005, and construction was started at that time. Suspended line sections of the project were completed previously in early 2005, and the final river crossings and trunk section of the line from the Nunapitchuk switch station to Old Kasigluk were completed in ‘Q2, 2006. With heavy construction of the line complete, demobilization of most specialty construction equipment was finished in October 2006. AVEC line crews continued to complete the final detail construction of the line along spans connecting Old Kasigluk, including the installation of guys and tensioning of the conductors through the 2006-2007 winter construction season. Although portions of the project were able to be energized in 2006, the final detailed construction did not reach 100% completion status until May 2007. 

Cost Containment – 

	
	Original Estimated Budget
	Actual Project Costs

	Total Project Budget 
	$          2,034,002
	$            2,235,710

	Completed Project Value for Cost Containment 
	
	$            2,235,710


Currently, no cost containment benchmarks have been established by the Denali Commission for projects of this type. The functionality of this project, which energizes three communities with the output of a single power plant, meets the guidelines of selecting projects that maximize cost-benefit criteria established by the Commission.   

Project Outcomes – Presently, the facilities as constructed meet all current regulations and codes governing overhead electrical distribution lines of this capacity, with the exception that two overhead crossings of the Johnson River at Nunapitchuk and Kasigluk, when measured during the summer season, were found to be constructed at heights a few feet less than the minimum clearance above the water surface as required by the National Electrical Safety Code (NESC). 

It is believed that this development is a combination of two factors.  First, the design and overhead clearances were surveyed during the winter months on frozen ground and it is possible that allowances were not made for the reduced seasonal river levels in the drainage during this period. Heavy ice cover would possibly limit the precise determination of the actual water levels at the time surveys were conducted and subsequent summer water heights to engineering estimations.  It is also understood that seasonal barge traffic on these remote drainages is conducted at periods of seasonal high water due to spring runoff or storm surges in the region, or a combination of the two, which raise water levels in the channel creating enough depth for transit of vessels past shallow areas. Both of these factors would contribute to reduced clearances under the overhead crossings as constructed. 

It should be further understood that while these types of remote drainages are commonly used for water transportation of goods in western Alaska, there are no established datum for channel depths that would serve as baseline design criteria. All vessel navigation on these waterways relies upon local knowledge, without marine navigational aids or charted channels as would be common on water ways in other parts of the country, due mainly to their limited, seasonal use.      

As a result, the two crossings have been left in a de-energized state until modifications can be made to bring them into code compliance. It is planned to complete this work in the near future concurrent with other construction projects in the area. Line power at these two river crossings is currently rerouted through the underwater transmission conductors of the previous installation, allowing the project to functionally meet the design intent.   

Problems Encountered/Lessons Learned – Poor soil conditions (thawed soils/mud, swamps, lakes) along project right-of-ways in the project area created challenging work conditions. Consequently, construction was limited to the winter season on frozen ground, which resulted in reduced productivity of the construction crews building the project.  

Additionally, future project designs that contain overhead river crossings in the project scope need to include allowances in the design that will allow for the highest anticipated seasonal water levels that would be encountered during periods of commercial vessel transit at those crossings.    

Conclusions – Execution of the project went well, given the extremely challenging environment in which the project was executed. With the exception of the two river crossings, project goals were met and project deliverables function as designed. 

