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What is 
possible? 
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Total Energy Production 
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By the Hour 



Array of Technologies 
Small-Scale 

ÁSolar photovoltaics (PV) 

ÁSmall-scale wind 

ÁSolar thermal 

ÁBiogas 

ÁBiomass 

ÁSmall hydro 

ÁWave & tidal 

Large-Scale 

ÁWind 

Distributed Generation 

ÁFuel cells 
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Federal Incentives 
 

ÁInvestment tax credit (30% of up-front costs) 

ÁAccelerated depreciation (over 5 years) 

ÁProduction tax credit (2.1 cents/kWh) 

ÁClean Renewable Energy Bonds (Feds pay holder 
a tax credit in lieu of interest from issuer) 

ÁUSDA incentives (REAP, EQIP) 
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Federal Incentive Implications for 
Projects 

ÁFederal tax incentives allow for multiple 
equity investors in projects 

ÁDramatically lowers cost of energy to the 
project host (e.g., landowner) 

ïHost may just pay for the power output ς at 
a predictable rate into the future! 

ÁToday, more common for commercial building 
projects 
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Idaho State Energy Policies 

ÁSales tax refund for renewable energy production 
equipment 

VMust be larger than 25 kW.  Expires in 2011. 

ÁProperty tax exemption for wind and geothermal energy 
producers 

V100% of property taxes (Commercial) replaced with tax of 3% 
of gross energy earnings 

ÁNo production incentive 

ÁNo Renewable Portfolio Standard 



Solar Photovoltaics 
ÁRising in growth due to technology 

cost cuts and strong state policy 
mandates 

ÁRelative ease in permitting and 
installation compared to large-scale 
renewables 

ÁThird-party financing model very 
successful ς minimizes cost to host 
ŀƴŘ Ŏŀƴ ŦƛȄ ƘƻǎǘΩǎ ŜƴŜǊƎȅ ǇǊƛŎŜǎ 
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Third-Party Financing for PV 

Owner 

ωAccelerated 
depreciation 

ωRECs 

ωUtility and host 
payments 

Host 
ωPower 

payments 
(fixed) 

Utility 

ωNet metering 

ωCurrently 
conducting a 
solar feed-in 
tariff pilot 

Tax 
investor 

ωInvestment tax 
credit 
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Small-Scale Wind 
 

ÁHas lagged behind PV in market 
growth, due to lower policy support 

ÁCost competitive with PV 

ÁA bit more work:  wind 
measurement, permitting for tall 
structures 

ÁMost feasible in semi-rural and rural 
settings: siting, wind availability 
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Solar Thermal 
 

ÁEstablished technology for water 
heating, especially in residential & 
multifamily applications 

ÁQualifies for federal investment 
tax credit and accelerated 
depreciation, but not production 
tax credit, state cash incentives, 
or net metering 

ÁLess than 10-year payback versus 
electric, longer versus gas 
ïFederal tax incentives are key 
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Biogas 

ÁMany sources:  animal waste, 
wastewater treatment, landfills 

ÁStrong, measurable, and clearly 
defined environmental benefits 

ÁInternal combustion the most 
popular conversion choice 

ÁFuture climate change regulation + 
energy incentives = opportunity? 
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Biomass 
ÁMany sources:  wood (waste or other), 

agricultural residues or commodity crop 

ï Fuel availability is dependent on dynamics in other 
industries - e.g., timber, ag 

ÁStrong environmental benefits with proper 
management 

ÁThe wood products industry has produced 
power from process waste for decadesτ
many are refurbishing old systems for higher 
efficiency 

ÁDepending on legislature, some biomass 
facilities may be eligible for the RPS 
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Small Hydropower 
ÁVery cost competitive versus other power sources 

ïQualifies for net metering (<100 kW), federal 
production tax incentive,  

ÁLoose definition:  is it generation size, or project design 
to limit impoundments? 

ïDefinitions vary 

ÁLƴŎǊŜŀǎƛƴƎƭȅ ǇƻǇǳƭŀǊ ŀǎ άǊǳƴ-of-ǊƛǾŜǊέ ƛƴ ŜȄƛǎǘƛƴƎ 
irrigation canals 

ÁBe aware of extra permitting hurdles (Federal Energy 
Regulatory Commission) and associated lead times 
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Large-Scale Wind 
 

ÁMost mature renewable energy 
technology today with dramatic growth 

ÁUncertainty on tax incentives  

ÁSome concerns over its variability, but 
many regional utilities have invested 
based on least cost 
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Fuel Cells 
 

ÁPossible for mobile (cars) and stationary 
(buildings) applications 

ÁFuel formulation costs and fuel quality 
problems have raised performance risks 

ÁMost common with natural gas, rather than 
biogas 

ÁStill awaiting its promise touted by 
developers a decade ago 
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Market Status 

Large wind 
8,500 MW installed in U.S. in 2008. Over 25,000 MW installed at end 
of 2008. 

Small wind 2,500 systems in operation in U.S. in 2006, totaling 18 MW 

Small hydro 1,402 projects in operation in U.S., generating 5,400 MW 

Fuel cells Approx. 3,000 stationary fuel cell projects globally, at approx 800 MW 

Biogas - water 106 wastewater treatment plants in U.S. use biogas for energy 

Biogas - dairy 111 projects in operation at approx 34 MW 

PV 292 MW of grid-tied installed in U.S. in 2008, with 791 MW total.  
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Relative Costs 
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PV Rapid Growth 

ÁSecretary Chu Announces Over $110 Million in 
SunShot Projects to Advance Solar 
Photovoltaic Manufacturing in the United 
States 

ÁSolar Manufacturing Partnerships will boost 
American competitiveness in the global solar 
energy industry and lower the cost of clean, 
renewable energy 



Greenhouse Gas Regulation May 
tƭŀȅ ŀ wƻƭŜΧ 
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Source: Public Service of New Mexico 



Typical Barriers 
ÁUp-Front Cost (other than large wind) 

ÁTransmission (currently large-scale only) 

ÁPermitting (large wind, small wind, small hydro) 

ïZoning and building requirements 

ÁCredit markets for new technologies (teaching 
the financiersτless of an issue for large wind and 
PV) 

ïCredit availability overall is a challenge for 
everybodyτsomeone needs to have a tax 
appetite for federal tax incentives 

 
23 



One Example: Austin, Texas 

Municipal DƻǾǘ ǘƻ ōŜ άƴŜǳǘǊŀƭέ ōȅ нлнл 

Utility 
All new generation to be carbon neutral; 

expand efficiency and RE programs 

Homes and 
buildings 

Green building codes; improve existing 
buildings 

Community City-wide emissions measurement 

άDƻ ƴŜǳǘǊŀƭέ 
New tools for citizens and businesses to 

measure and reduce themselves 
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Renewable Energy in the Austin Plan 

ÁAustin Energy 

ï8-year commitment to help fund municipal solar 

ïEstablished a special renewable energy contract with 
the City  

ïCustomer rebates for solar: 900 projects so far 

VLocal installers grew from 4 to 24 firms 

ïTargeting 30% renewable energy by 2020, including 
100 MW of solar 

VThe utility is now recommending 35% renewable energy 
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!ǳǎǘƛƴ 9ƴŜǊƎȅΩǎ /ŀǊōƻƴ Dƻŀƭ 
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Renewables in Idaho 

ÁHydroelectric 

ÁNew wind generation 

ÁBiogas from diary digesters 

ÁCo-generation from irrigation channels 

ÁGeothermal 

ÁSolar  

ïMŀǘŎƘŜǎ ǿŜƭƭ ǿƛǘƘ LŘŀƘƻ tƻǿŜǊΩǎ ƭƻŀŘ ŎǳǊǾŜ 



 



Carey School Solar 

Á$250,000 grant to install solar panels at Carey high school 

ÁDesigned to generate 42,770 watts of electricity, which will 
help save costs of purchasing power 

Á Installation of the solar panels and electrical generator will 
begin in early June at the same time geothermal resource 
development work is started at the school 

 

 

http://www.blaineschools.org/Schools/Carey/


Distributed Solar PV 

ÁNorthwood Place 

ÁSolar streetlights 

ÁResidential PV 



Hailey WWTF 

ÁWastewater treatment 
plant uses over 2% of the 
entire Hailey electrical 
energy load 

Á25 kW solar photovoltaic 
system installed 

 



Wind 

ÁBurley-Hagerman 

Á122 turbines 

Á1.5 MW each 

Á$500 million 

Á183 MW 

ÁEnough energy to power 39,700 homes 



Geothermal 

ÁBoise district heating 
systems 

ÁCollege of Southern Idaho 

ÁDeep wells provide heat to 
over half of buildings 

ÁRaft River Project 

Á9-13 MW for Unit 1 

ÁGuyer Hot Springs 



Irrigation Energy 

ÁReclaim irrigation 
channel energy 

ÁCreate electricity 

ÁCarey example 

Á6,172 MWhs used 

Á5,350 MWhs produced 




