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What is Biopower?

Power or heat and power generation from:
Biomass, including wood and agricultural waste
Black liquor included in biopower but not in state 
RPSs
Also includes landfill and digester gas, municipal 
solid waste (MSW) can be a contentious issue
Does not include use of biofuels for power 
production, but may be applied at biofuel
facilities



Clean Energy Has Domestic and 
Global Clout
Growth of renewables and biofuels has given 
clean energy political and financial visibility
Clean energy 
defined:

Energy Efficiency + 
Renewable Energy
Some include CHP, 
either explicitly or as 
part of EE
Some include fuel 
cells and biofuels
(NASDAQ Clean Edge 
Index)
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Is Biopower Poised for Investment 
Surge?

Clean Energy 
Source

2007 U. S. Investments
($ Billion)

Wind 6.1

Ethanol 11.6

Biopower 0.4
Source for capacity data: EIA (units over 1 MW), RFA (for ethanol)
Investment inflows based on 2007 capacity installations, with wind at $1,800/kW 

installed, ethanol at $1.75/mill gal annual, biopower installed at $2,000/kW

Biopower investments represent a fraction of other 
clean energy investments by considerable margin
Lack of scale and inadequate incentives are major 
impediments
Biopower still favors local  or regional markets, and can 
employ CHP to improve economics



Unlike Other Clean Energy, Growth 
in Biopower Capacity Has Slowed

Most capacity 
installed by 

1995

Source: NREL REPIS Database

Source: EIA 860 Data, Units 
Over 1 MW

One third of existing biopower employs CHP



Recent Biopower Lagging Other New 
Capacity



New Biopower Capacity: 
Diverse and Employs CHP

CHP Projects (88 out of 303 MW): 
Ag Waste (New Hope, Okeelanta FL)
LFG (Dry Creek Landfill, OR)
Recycled Energy (Iberville, LA)
Wood (Sierra Pacific , Burlington WA)

Source: EIA, units over 1 MW
(Note: EIA data likely has some omissions)

Almost one third of new biopower employs CHP



Landfill Gas Project Development 
Has Been Consistent

About 30 units went 
in in each of 2006 
and 2007
Mostly 1-3 MW IC 
engines
WMI just announced 
new initiative to 
install 700 MW over 
5 years at company 
landfills
Not many use CHP



ACORE Joint Outlook Highlights 
Role of Biopower
USCHPA participated in the 
ACORE Joint Outlook
A shared statement by 
renewable community for up 
to 635 GW of new capacity by 
2025 (biopower projected to 
contributed 100 GW)
Organizational differences led 
to Joint vs. Consensus

Role of energy efficiency
Importance of distributed applications (vs. 
central stations)



Long Term, ACORE Outlook Calls for 100 
GW of New Biopower by 2025

1Resource Dynamics Corporation, 2006
2Larson and Raymond (1998)
3This sector could host a large share of biopower which has yet to be 

estimated.
4Biomass R&D Technical Advisory Committee, based on 7 percent goal for 

utility biomass for heat and power generation.
5EIA 860, assuming a four times increase in this level.
6EIA 860 assuming a doubling of this level. 

Sector Application Renewable Fuel Source Projected 
New Capacity 
(GW) by 2025 

Commercial and Industrial 
Facilities (except Pulp & 
Paper and Biofuels 
Production) 

CHP 

Biomass (Forest and 
Agriculture Residues) 

26.01 

Landfill and Digester Gas 
(Farms, Wastewater) 

1.51 

Pulp and Paper Mills 
 

CHP Black Liquor, Bark, and 
Other Mill Wastes 

21.32 

Bio-fuel Production (for 
transportation uses) 

CHP Corn and other Biomass 
 

NA3 

Wholesale Power 
Generators 

CHP and 
Non-CHP 

All Biomass, except 
Municipal Waste 

37.34 

Solid Waste Disposal 
CHP and 
Non-CHP 

Municipal Solid Waste 10.15 
Landfill Gas 2.06 

TOTAL 98.2 
 Source: ACORE, 

The Outlook on 
Renewable Energy 
In America, 2006

Assumes adoption 
of national RPS and 
continued PTC, and 
other incentives.



Biomass Concentrations in Midwest,  
Along West Coast, and in Maine



Near Term Biomass Project 
Development: Entering Growth Phase?

RPS and anecdotal data suggests more activity in 
2008-2012, as RPS percentages grow

In many states, wind projects getting most of RPS
Excess supply driving down prices of RECs in some states; 
others provide adequate incentives for biopower

Issues with production tax credits
Developers challenged to meet deadlines, look to redeploy 
older plants or may plan greenfield projects without tax credits
Investors may not have tax appetite to use credits
If generating on site for heat/power host, IRS netting rule may 
limit creditable production

Issues with fuel supply
Long term fuel supply often required for financing
Siting near surplus fuel supply is becoming practice, short 
term supply falling in some areas
Project scale could be larger but limited by fuel supply factors



Renewable Portfolio Standards Have 
Spread Throughout U.S.

Source: DSIRE website (www.dsireusa.org),                                      
May 2008

State Goal

☼ PA: 18%¹ by 2020

☼ NJ: 22.5% by 2021

CT: 23% by 2020

MA: 4% by 2009 +
1% annual increase

WI: requirement varies by 
utility; 10% by 2015 goal

IA: 105 MW

MN: 25% by 2025
(Xcel: 30% by 2020)

TX: 5,880 MW by 2015

☼ AZ: 15% by 2025

CA: 20% by 2010

☼ *NV: 20% by 2015

ME: 30% by 2000
10% by 2017 - new RE

State RPS

☼ Minimum solar or customer-sited RE requirement
* Increased credit for solar or customer-sited RE

¹PA: 8% Tier I / 10% Tier II (includes non-renewables)

HI: 20% by 2020

RI: 16% by 2020

☼ CO: 20% by 2020 (IOUs)
*10% by 2020 (co-ops & large munis)

☼ DC: 11% by 2022

☼ NY: 24% by 2013

MT: 15% by 2015

IL: 25% by 2025

VT: (1) RE meets any 
increase in retail sales by 
2012; (2) 20% by 2017

Solar water 
heating eligible

*WA: 15% by 2020

☼ MD: 20% by 2022

☼ NH: 23.8% in 2025

OR: 25% by 2025 (large utilities)
5% - 10% by 2025 (smaller utilities)

*VA: 12% by 2022

MO: 11% by 2020

☼ *DE: 20% by 2019

☼ NM: 20% by 2020 (IOUs)
10% by 2020 (co-ops)

☼ NC: 12.5% by 2021 (IOUs)
10% by 2018 (co-ops & munis)

ND: 10% by 2015

SD: 10% by 2015

*UT: 20% by 2025
OH: 12.5% by 2025

http://www.dsireusa.org/
http://www.dsireusa.org


California Biopower Activity Due to 
State RPS
RPS ID Facility Name On‐Line Date Size (MW) Technology Company

60534D San Jose Biomass Energy Center 7/1/2010 30Biomass Zero Waste Energy Company, Inc.

60281D Ridgewood Olinda

 

Expansion 1/1/2009 27.6 Landfill Gas Ridgewood Power Management LLC

60503C BME Otay

 

Mesa Biomass Facility 12/1/2008 27Biomass Bull Moose Energy, LLC

60018D Central California Power 10/1/2007 107.4Biomass/Digester Gas Joseph Langenberg

60491D Enertech

 

Rialto Biopower 7/1/2007 10Biomass Enertech

 

Environmental

60501C Weed Turbine‐Generator Project 7/1/2007 10Biomass Roseburg Forest Products Company

60596A SPI‐Burlington 4/3/2007 28Biomass Sierra Pacific Industries

60571A Covanta Otay

 

3 Company 3/8/2007 3.38Landfill Gas Covanta Otay

 

3 Company

60433E Otay

 

Landfill 1 12/15/2006 1.875Biogas Covanta Energy Corp

60022D Ameresco

 

Ox Mountain Energy 2/1/2006 13.4 Landfill Gas Ameresco

 

Ox Mountain Energy, LLC

60472D Otay

 

3 12/30/2005 3.75Landfill Gas Covanta Power Pacific LLC

60031A Adam's Steel Cogen 12/1/2005 5MSW Conversion Adam's Steel Cogen



Massachusetts Biopower Activity 
Due to State RPS
RPS ID Facility Description Size (MW) Technology Company

LG‐1071‐07 East Windsor, CT Plant 3.2 Landfill Gas Manchester Methane LLC

LG‐1068‐07 Albany, NY Plant 6.6 Landfill Gas MM Albany LLC

AD‐1065‐07 Sheldon, VT Dairy Farm 0.33Digester Gas Green Mountain Dairy Farm, LLC

AD‐1063‐07 Richford, VT Dairy Farm 0.6Digester Gas Berkshire Cow Power, LLC

BM‐1048‐06 Ellicottville, NY Plant 5.5Biomass Laidlaw Energy & Environmental, Inc.

BM‐1053‐06 Schiller Station Unit 5 (Portsmouth, NH) 50Biomass Public Service of New Hampshire

BM‐1043‐06 Livermore Falls, ME Plant 40Biomass Boralex

LG‐1045‐05 Youngstown, NY Plant 6.4 Landfill Gas Modern LFG

LG‐1041‐05 Cahoes, NY Plant 4.8 Landfill Gas Colonie

LG‐1040‐05 Stanley, NY Plant 5.6 Landfill Gas Ontario Landfill Gas Facility

BM‐1039‐05 Greenville, ME Plant 20Biomass Greenville Steam Company

LG‐1035‐05 Binghamton, NY Plant 2.1 Landfill Gas Nanticoke LFG



As RPS Mandates Mount, Biopower 
Could Play Larger Role
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Economic Potential 
for Biomass

2012 Available RPS 
Capacity

Total 2012 RPS capacity available for biopower: 25 GW
Total economic potential for biopower: 29 
GW

Recent biomass plants announced in MN (Fibromin) and 
FL (BIG) specifically call for meeting RPS targets.

Source: Resource Dynamics Corporation, Potential Impact of Renewable Portfolio Standards 
on Biomass Combined Heat and Power Applications, developed for ORNL and DOE, 2006.



Growth Factors for New Biopower
Additional state (or Federal) renewable portfolio 
standards
Production tax credits, if extended
Fossil fuel prices have risen and increased in volatility
Electric rate caps expiring in many states, and 
wholesale prices increasing as more natural gas is on 
the margin
Climate change legislation is expected to incent low 
carbon options such as biopower
Other issues

Waste disposal issues mounting
Financial sector seeking growth opportunities in clean 
energy
New developments in conversion technology



Maine Climate Action Plan 
Emphasizes CHP and Biopower



New Biopower Challenges, and Role 
for CHP

Currently, many new bioenergy projects are either 
dedicated power generation or thermal only
Ideally, power and thermal output can be used on 
site for maximum value

If not, finding market for power in high price area 
(biopower can cost 6-9 cents/kWh)
Obtaining host for thermal output improves 
economics but can make siting challenging
Thermal only projects can add backpressure 
turbines to become CHP

Arranging for fuel supply, preferrably obtaining 
tipping fees or siting near low cost fuel sources



Greenfield Biomass Power Projects 
Emerging
Project 
Characteristic

CHP Application RPS Application

Plant Lakeview OR Snowflake AZ

Size 13 MW 24 MW

Developer/
Owner

DG Energy/
Marubeni Sustainable 
Energy

Renergy

Fuel Sawmill waste plus 
forest thinnings

Paper mill waste plus 
forest thinnings

Power Purchase 
Contract

PPA with utility PPA with two local 
utilities

Additional 
Considerations

Steam sales to local 
sawmill

RPS qualified (REC 
sales bundled)

Sources: Company presentations and press releases



Biopower Issues and Challenges
Biopower lacks scale for large investment 
business model to compete in low-cost 
wholesale markets, still favors local or 
regional use of power and thermal output
CHP can make project economics more 
favorable
Growth factors include renewable incentives, 
increasing bulk power costs, waste disposal 
revenues, hedge against high purchased fuel 
and power costs, and climate change 
benefits



EPA Support for Biomass CHP 
Projects
Education and Outreach

Market research, fact sheets, general education on CHP, strategic 
market opportunities

Facilitate peer-to-peer marketing and networking

Biomass CHP Catalog of Technologies (www.epa.gov/chp/basic/catalog.html) 

Project Assistance

Online and in-house qualification, screening, feasibility assessments 
of CHP/DG and biomass projects

Quantifying economic, environmental, and efficiency benefits

Database of state and federal CHP and biomass power incentives 
and beneficial policies / regulations

Public Recognition

Press support, quantification of environmental benefits, recognition 
with ENERGY STAR CHP Awards for highly efficient CHP projects

http://www.epa.gov/chp/basic/catalog.html
http://www.epa.gov/chp/basic/catalog.html
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