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Conservation/ Effic iency

� Best ‘BTU for the buc k’

� Ta rget ric h environment!

� Fund ing sourc es

� Va rying paybac k -build ing modeling

� Limited  impac t



Status Quo – Heating Oil
� Easy

� Cheap  (up front)

� Minimum d isrup tion

� Future opportunities/ new tec hnologies

� Pric e instab ility

� CO2 emissions

� Federa l manda tes/ goa ls

� Regiona l ec onomy

� It’ s the wrong thing to do



Risk!



Elec tric a l Hea ting
1 gal #2 oil = 140,000 BTUs
1 kWh = 3412 BTUs
1 gal #2 oil = 41 kWh of heat energy
Oil boiler efficiency assumed 82%
Electric boiler efficiency assumed 100%

Japonski Oil Usage = 450,000 gal/yr
Electrical heating = 15,141 MWH/yr
Blue Lake expansion = 35,000 MWH/yr
Percent of Blue Lake = 43%



Heat pumps

� High effic ienc y – Energy leverage 

� Refrigerant tec hnology

� Output temps limited  – 120 degrees

� In-slab  heating best app lic a tion

� Ma jor renova tion p rojec ts 

� ‘Cutting  edge’ tec hnologies 



Others Options 

� Propane

� Wind

� Coa l 

� Nuc lea r



Typic al Biomass Build ings



Fuel Storage



Fuel Hand ling



1,900 Degrees F



Typ ic a l Pellet Boiler



Conta inerized  Pellet Insta lla tion



Fuel types

� Cordwood

� Chips

� Pellets

� Rec yc led  feedstoc k



Effic ienc ies & Emissions

� Comparab le with oil boilers – sta te of a rt 90%

� Lower SOx

� Lower NOx

� Higher fine partic les (PM 2.5)

� Minima l smoke – mostly steam

� Stac k trea tment an op tion



Carbon

� Federa l polic y/ guidanc e

� Complex sc ienc e

� Embedded  CO2 for b iomass

� Embedded  CO2 for hea ting oil

� Opera tiona l CO2 vs hea ting



Other benefits

� Cost 

� Cost stab ility

� Renewab le

� Loc a l/ reg iona l energy c oord ina tion

� Regiona l ec onomy/ jobs

� Support other federa l efforts/ USFS



Cha llenges

� Fuel supp ly

� Fuel p roc essors

� Transporta tion/ storage

� Moisture

� System reliab ility

� Loc a l servic e/ support



What Next?

� Kod iak Feasib ility Study – DOE NREL ~1 Marc h

� Japonski Feasib ility Study – DOE NETL ~1 April

� Ketc hikan NEPA/ Preliminary Design

� Susta inab le Fuel Sourc ing Spec



Bridge to…Somewhere??

� 30 year p lant life

� Stewardship  timeframe?


