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Biomass Energy  Resource Center 

(BERC)

BERC is a national not-for-profit organization working to 

promote responsible use of biomass for energy.

BERC’s mission is to achieve a healthier environment, 

strengthen local economies, and increase energy security 

across the United States by developing sustainable biomass 

systems at the community level.
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US Energy Consumption 1850 - 2000

Graph Source: National Renewable Energy Laboratory
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Energy Content of Wood
• Energy content is driven 

by the elemental and 

biochemical make-up

• Wood contains 16.5 

million Btu (4,835 kWh) of 

energy per dry ton

• Recoverable portion of 

energy depend largely on 

the moisture content and 

conversion pathway 
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Biomass Energy Conversion Pathways
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Conversion Efficiency
Wood to Energy (available technology)
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Forests provide so much:

• Clean Air and Water

• Carbon Sequestration and    

Storage

• Wildlife Habitat

• Biodiversity

• Recreation

• Aesthetics

• Fiber for Lumber, Paper, etc.

• Energy

Forests: a Vital Resource
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Chunkwood Chips Pellets

Residential Heating Commercial and 

institutional heating

Utility-scale power 

production

Residential Heating

Small Commercial 

and Institutional 

Heating
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Comparative Cost of Heating Fuels 
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Fossil Fuel 
Heating

Local 
Distributor

Regional 
Suppliers

International 
Sources

Wood Heating

Local Wood 
Supplier

Forestland 
Owners, 

Foresters, 
Suppliers

Local Economy

Local Economic Development ð

Exportation vs. Recirculation of Dollars
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Steam

Hot Water

Stoves

Furnaces

Space Heating

Boilers

Domestic 

Hot Water

Cooling

Electricity

Hot Air

Thermal Oil

Combustion Appliances, Delivery, and Uses

Appliance Thermal Carrier Use

Space Heating



Best-in-Class

Community-Scale 

Biomass Systems

Case Study Series

Fuel Storage Combustion Equipment
Emissions Control 

Equipment & Stack

Pellet Silos

Slab chip bins

Below grade chip 

bins

Stoker/fixed grate

Stoker/moving grate

Pneumatic/suspension

Fluidized bed

Single cyclone

Multi-cyclone

Baghouse

ESP

Biomass Heating System Configuration Options
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Efficiency Increase from 50% to >90%

Source: Dr. Christian Rakos, ProPellet, Austria
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Emissions from Wood Boilers ð

Reduced by a Factor of 1000 

Source: Dr. Christian Rakos, ProPellet, Austria
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The Vermont Experience 

• 2 power plants

• 41 Public Schools

• 1Hospital

• 5 State Office Complexes

• 3 Housing Complexes

• 3 College Campuses

• Dozens of businesses
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INSTITUTIONAL WOODCHIP DISTRICT HEATING SYSTEM

Crotched Mountain 
Rehabilitation Center
GREENFIELD, NEW HAMPSHIRE, UNITED STATES

• Heating Capacity (output): One 1.2 MW 

(4 MMBtu/hr) boiler and one 2.3 MW 8 

MMBtu/hr) boiler

• Emissions Reduction and Combustion 

Control Equipment: Baghouse, cyclone

• Year Installed: 2007

• Annual Woodchip Use:2,500 green tons

• Thermal Output: Hot water for heating



Best-in-Class

Community-Scale 

Biomass Systems

Case Study Series

CAMPUS WOODCHIP HEATING SYSTEM

Bennington College
BENNINGTON, VERMONT, UNITED STATES

• Heating Capacity (output): 4.0 MW 

(14 MMBtu/hr)  

• Year Installed: 2008

• Annual Woodchip Use: 4,000 green tons

• Thermal Output: Steam for heating
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CAMPUS WOODCHIP HEATING SYSTEM

University of Idaho
MOSCOW, IDAHO, UNITED STATES

• Heating Capacity (output): 18 MW (60 

MMBtu/hr)

• Emissions Reduction and Combustion 

Control Equipment: Multi-cyclone, O2 sensor 

control, moving grates, air pre-heater, 

economizer

• Annual Woodchip Use: 35,000 green tons

• Year Installed: 1986

• Thermal Output: Steam for heating 
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CAMPUS WOODCHIP HEATING SYSTEM

Chadron State College
CHADRON, NEBRASKA, UNITED STATES

• Heating Capacity (output): 6 MW 

(20 MMBtu/hr)

• Annual Woodchip Use: 9,000 tons

• Emissions Reduction and Combustion Control 

Equipment: Cyclone, O2 sensor control

• Year Installed: 1991

• Thermal Output: Steam for heating and cooling
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CAMPUS WOODCHIP HEATING SYSTEM

Middlebury College
MIDDLEBURY, VERMONT, UNITED STATES

• Heating Capacity (output): 8.8 MW 

(30 MMBtu/hr)  

• Year Installed: 2008

• Annual Woodchip Use: 20,000 green tons

• Thermal Output: Steam for heating and 

power generation
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GOVERNMENT FACILITY WOODCHIP HEATING SYSTEM

Boulder County Parks and 
Open Space Department
LONGMOUNT, COLORADO, UNITED STATES

• Heating Capacity (output): 970 kW (3.3 MMBtu/hr)

• Year Installed: 2006

• Annual Woodchip Use: 500 green tons
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INSTITUTIONAL WOOD PELLET HEATING SYSTEM

Harney County District 
Hospital
BURNS, OREGON, UNITED STATES

• Heating Capacity (output): 149 kW (0.51 MMBtu/hr)

• Annual Wood Pellet Use: 45 tons

• Emissions Reduction and Combustion Control 

Equipment: Flue gas recirculation

• Year Installed: 2007

• Thermal Output: Hot water for heating
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WOODCHIP DISTRICT HEATING SYSTEM

City of Revelstoke
BRITISH COLUMBIA, CANADA

• Heating Capacity (output): 1.5 MW (5.1 

MMBtu/hr)

• Emissions Reduction and Combustion Control 

Equipment: Multi-cyclone, electrostatic precipitator, 

moving grates

• Year Installed: 2005

• Thermal Output: Thermal oil, hot water, steam

• District Heating Network Length: 2 km (1.2 miles)

• District Heating Customers: 5
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COMMUNITY BUILDING WOOD PELLET 

HEATING SYSTEM

All Souls Interfaith 
Gathering
SHELBURNE, VERMONT, UNITED STATES

• Heating Capacity (output): 145 kW (0.5 

MMBtu/hr)

• Annual Wood Pellet Use: 30-40 tons 

• Year Installed: 2007

• Thermal Output: Hot water for heating



Best-in-Class

Community-Scale 

Biomass Systems

Case Study Series

Community Heating and CHP Plants in 

Austria

Map Source: Dr. Christian Rakos
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WOODCHIP DISTRICT HEATING SYSTEM

Cooperatively Owned 
System
BUCHKIRCHEN, AUSTRIA

• Heating Capacity (output): One 650 kW (2.2 

MMBtu/hr) boiler and one 150 kW (500,000 Btu/hr) 

boiler

• Emissions Reduction and Combustion Control 

Equipment: Multi-cyclone, moving grates

• Year Installed: 2006

• Thermal Output: Hot water for heating

• District Heating Network Length: 1.8 km (1 mile)

• Number of Customers: 25
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BUSINESS WOOD PELLET HEATING SYSTEM

Mitter Transporte Fuel 
Company
LINZ, AUSTRIA

• Heating Capacity (output): Two 49 kW 

(170,000 Btu/hr) boilers

• Emissions Reduction and Combustion Control 

Equipment: O2 sensor control

• Year Installed: 2009

• Thermal Output: Hot water for heating
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WOODCHIP DISTRICT CHP SYSTEM

Towns of Toblach and 
Olang
SOUTH TYROL, ITALY

• Heating Capacity (output): One 10 MW (34 

MMBtu/hr) boiler and two 4 MW (14 MMBtu/hr) boilers

• Electrical Capacity: 1.5 MW 

• Emissions Reduction and Combustion Control 

Equipment: Multi-cyclone, electrostatic precipitator, 

condensation plant, moving grates, O2 sensor control

• Year Installed: 1995

• Thermal Output: Hot water for heating, Thermal oil for 

ORC system 

• District Heating Network Length: 44 km (27 miles)

• District Heating Customers: 900
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WOODCHIP DISTRICT CHP SYSTEM

Towns of Toblach and 
Olang
SOUTH TYROL, ITALY
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WOODCHIP DISTRICT CHP SYSTEM

Towns of Toblach and 
Olang
SOUTH TYROL, ITALY
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Success Factors
• Target larger facilities with oil or propane fired hydronic heating 

systems

• Find local “champions” to push projects forward 

• Involve community early on in planning process

• Pay particular attention to fuel supply and strive to understand 

the entire length of the supply chain

• Build project clusters in areas new to woodchip heating

• First projects in new regions are critical – if done properly they 

demonstrate success if done improperly they demonstrate 

failure
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Parting Comments

• Replace oil, propane, and 

natural gas with local 

renewable fuel

• Create local jobs

• Lower carbon footprint

• Keep dollars in local 

economy

• Create local, stable markets 

for low-grade and small 

diameter wood products

Wood
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Contact Information

Adam Sherman

Program Director
(802) 223-7770 ext. 128

asherman@biomasscenter.org

Biomass Energy Resource Center

43 State Street, Montpelier, VT 05601

www.biomasscenter.org
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Forest Harvesting Transport
Boiler 

Combustion

Diesel Diesel

Life-Cycle Carbon Impacts of Wood Energy

1.4 kg CO2eq. 1.4 kgCO2 eq. 91 kgCO2 eq.

94 kg CO2eq/MMBtu

As Compared to:

#2 Heating oil 95 kg CO2eq/MMBtu

Natural gas 72 kg CO2eq/MMBtu
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Forest 
Management

Harvest 
Planning

Harvest Chipping Transport
Receiving 

and Storage
Conversion 
to Energy

Integrated Wood Fuel Supply-Chain

Success Factors


