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Overview

Along the 584 mile Tanana  River cutting across Interior Alaska, three school districts have taken advantage of abundant woody boiomass  sources to 1) reduce surrounding wildfire dangers  around  their schools, 2) fend off high heating costs during common -50 below winter climates to transfer those payments to educational services  and 3)educate their children  on a locally sustainable way of life. Alaska K-12 rural schools are generally subsidized heavily by the state due to sparse rural tax bases and high concentraions of  subsistence rather than cash economies.  

Alaska Gateway school district (Tok, AK) produces  not only heat for their community school, but also recently steam/electricity from burning chipped up black spruce  trees on state and school  property, which are cut anyway for fire remediation, making for fuel that is effectively free. It is the first K-12 school district in the nation to build and operate a Combined Heat and Power plant (CHP). It is looking at utilizing excess heat to grow vegetables for the school in greenhouses.    
Delta Greely school district  has greatly reduced  its heating cost with wood chips.  In summer of 2011, a 5.5 million Btu chip-fired Messersmith boilerwas obtained for the school using a $2 million grant from the Alaska Energy Authority, and $800,000 from the State of Alaska. It was selected and installed by leveraging knowledge gained from the same model of boiler that had been installed in Tok in 2010. Prior, Delta Junction High school consumed 102,000 gallons of fuel oil annually at around $4/gal as of late. Now, about 500 tons of chips are purchased per year at $60 per ton, and the wood-fired boiler displaces about 75%  of the oil.  
The City of Tanana has population 300 and is situated at the confluence of the Tanana and Yukon Rivers. In November 2007, the City Manager, Bear Ketzler, kicked off Tanana’s now burgeoning biomass program with the installation of two 425,000 Btu/hour cordwood-fired Garn boilers in its city washeteria. The cost of installation of that first project, which included a new boiler building, was under $100,000. It has displaced annually about 6000 gallons of diesel with 50 cords of wood. The first project has reduced oil consumption in the washeteria by about 50%.   Bolstered by the success of that first project, Ketzler has since had two Garn boilers installed to heat the city office, two more installed in the senior center, and three installed to provide heat for the teachers’ housing.  From an economic development perspective, Tanana has created  a whole wood collection industry around  collecting driftwood  out of the river and supplying heat to teacher  housing as well as the school.  The city installed nine cordwood-fired boilers to heat various buildings around the city. To secure a wood supply and create jobs, the city of Tanana began a program to purchase wood at $250 per cord (now $300) to heat various facilities. This has encouraged local residents to either pull driftwood from the Yukon River or cut wood to earn money, thus stimulating the local economy. Three more Garns are slated to be installed into various city buildings within the next year. 
Three river schools are taking their heating destiny into their own hands with this wood conversion, and more importantly from  community development perspective they are sharing results with eachother.

Methodology
Primary interviews were conducted in a larger research project.  The School district superintendents of Tok and Delta Junction were questioned as were their powerhouse operators; and the city manager in Tanana was interviewed with subsequent tours and video documentation taken (as to be shown along with verbal description in this case study.  Data was compiled into relational database and is integrated into ArcGIS platform.  Many maps and photos will be shown to demonstrate conditions and capital utilized. 
Results

It was found that each of these school districts had assistance from the Alaska Energy Authority’s Renewable Energy Fund.  The displacement of oil for each district- where the school is concerned- has provided and used the freed up budget for the purchase of direct instructional staff.  It is clear that with a $60/ton or less feed stock of hog fuel that  they are able to get at least 5 times as many BTUs per dollar than with the prior fuel of choice, #1 fuel oil.  For more remote school districts that are off the road system and looking at $8-10/ gal fuel oil, the savings is even more dramatic. 
Conclusions

Displaced fuel oil has created substantial savings in each of these three school districts so that more money can be plowed into educational delivery and teachers.  Yet it is very important to note that  there are positive externatilies are being had by community members as even those without children in the K-12 educational system are seeing greater social benefit.  Greenhouse production is being stimulated (in a state where only 1% of the food consumed in Alaska is domestically raised/grown). Tok high school has a dedicated large chip-fired boiler with a Combined Heat and Power (CHP) system, and takes advantage of the Department of Forestry clearing wood locally for fire remediation. The wood is chipped using a chipper purchased specifically for the school. Because Tok is on the road system, the chipper’s use may be shared by other communities. Currently Delta Junction (110 miles west of Tok) does so. Delta Junction modeled the biomass-fired heating system of its high school after Tok’s, thus leveraging the knowledge and experience of its neighbor. Delta Junction has its wood delivered from Dry Creek Lumber, which chips its scraps using Tok’s chipper. This has allowed a local mill to create value added hog fuel for the school from scab and scrap wood/bark that is residual waste.  In Tanana, subsistence villagers are sold a chainsaw on credit to be paid off as they deliver wood- thus asset aquision and job skills are creating a lumber force who are for the most part utilizing dead drift wood that prior had floated down river.  Jobs are created, an old Athabascan subsistence lifestyle activity is revived, and the local washeteria, city, and school benefit from lower costs per displaced heating oil. Finally, human capital is being built up for other communities in the region as evidenced by a neighboring village creating a flotilla of close to 100 cords of wood into Tanana for cash payment last summer.   
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