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CHAPTER 1: 	
BIOMASS ENERGY — THE NATIONAL CONTEXT

>	 In Pennsylvania and around the country, biomass energy, the burning of biological materials in 
commercial and industrial boilers to produce heat and electricity is promoted as “clean” and 
carbon neutral, and receives similar subsidies as other types of renewable energy.

>	 The existing biomass power industry is relatively small and largely used to produce heat and 
power for the wood and paper industries. However, driven by renewable energy incentives, there 
are now more than 150 utility-scale facilities being proposed and built in the United States as well 
as multiple biomass co-firing projects at coal plants. Numerous small biomass boilers are also 
being installed around the country to provide heat at schools and other institutions.

>	 Nationally, emerging demand for forest wood by biomass energy facilities, wood pellet plants, 
and cellulosic ethanol production is approximately 90 million tons a year, far exceeding available 
logging residues that are usually cited as the primary source of “energy wood.” The European 
market for wood imported from North America is also growing.

>	 New biomass energy ventures have stated that logging residues are insufficient, and that whole 
tree harvesting is needed to meet emerging demand.

>	 A number of biomass plants propose to use construction and demolition debris as fuel, but such 
materials must be sorted to remove contaminated wood, and supplies are limited.

In Pennsylvania, as across the country, biomass energy1 — the combustion of biological materials of 
recent origin to generate heat and power — is promoted as an affordable, local, and renewable substitute 
for fossil fuels. Promoted as “clean” and “green,” electricity generated at biomass power plants is eligible 
for most of the same renewable energy policy and financial incentives as wind and solar power, and  
an increasing number of incentives exist for installing smaller biomass boilers operated solely for heat.  
In response to incentives, the number of biomass energy facilities, both large and small, has expanded 
enormously around the country, with a particularly large increase in state-supported institutional sized 
thermal biomass boiler installations in Pennsylvania.
	 However, unlike other renewable energy technologies, burning biomass produces large amounts  
of greenhouse gas emissions and conventional air pollution, including particulate matter and precursors 
of ground-level ozone. Additionally, since most biomass burners use wood for fuel, a growing biomass 
energy sector will likely increase forest harvesting,2 which is generally acknowledged as unfriendly to 
climate. What is the current capacity of the biomass energy sector in Pennsylvania, and how is it 
developing? How much fossil fuel use could biomass energy displace, and what does biomass energy 
mean for air quality, greenhouse gas emissions, and forest cutting in the state? This report addresses 
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CHAPTER 2: 	
CARBON EMISSIONS FROM BIOMASS POWER

>	 The idea that biomass energy is carbon neutral is largely based on the assumption 	
that biomass fuels are derived from waste materials that would decompose and emit carbon 
dioxide anyway, thus burning them for energy results in no net increase in emissions.

>	 Even when fueled by waste wood, however, biomass power plants emit significantly more CO2 
than fossil fuel power plants, due to their low efficiency and the low energy density of biomass.

>	 The Manomet Study was commissioned by the State of Massachusetts to determine the net 
carbon impacts of biomass energy. The model compares net carbon emissions from biomass 
energy and the “business as usual” fossil fuel scenario, taking current forest sequestration of 	
CO2 from energy generation into account in both scenarios. Biomass combustion emits more 	
CO2 than fossil fuels, creating an initial “carbon debt.” It takes forests decades to recapture the 	
extra CO2 emitted under the biomass scenario when whole trees are harvested for fuel. Other 
studies have since confirmed this conclusion.

>	 Responding to new science on bioenergy carbon emissions, the State of Massachusetts 	
drafted a policy restricting eligibility of biomass power for renewable energy credits.

>	 At the federal level, EPA has been slow to recognize the significant potential for biomass 	
energy to act as a net source of carbon, but is devising a system for biogenic carbon accounting.

The surge in bioenergy development occurring around the United States and internationally is  
chiefly driven by the treatment of biomass as a “renewable” fuel and the subsidies that accompany that 
designation. At least by implication, a desirable attribute of renewable energy is that it emits less 
greenhouse gases than fossil-fueled energy, and, until recently, the assumption that biomass energy was 
equally entitled to this assumption as wind or solar power has rarely been questioned. To the extent  
that power sector carbon emissions are counted in the United States, for instance in the Northeast’s 
Regional Greenhouse Gas Initiative (RGGI) cap and trade system for CO2 emissions from power  
plants, CO2 emissions from bioenergy are usually ignored.
	 As long as the biomass industry consisted chiefly of industrial facilities burning mill waste or 
pulping liquors, the assumption of carbon neutrality did not attract much attention, since net carbon 
dioxide emissions from combustion of these wastes were considered equivalent to the emissions that 
would occur if they were simply left to decompose, and because the industry as a whole was relatively 
small. However, the surge in proposals for large-scale bioenergy facilities around the country has 
brought new scrutiny to the biomass power industry and its potential effects on forest cutting and 
greenhouse gas emissions. These new facilities tend to be larger than the existing fleet of industrial 
boilers, and they overwhelmingly propose to use forest wood for fuel, rather than mill wastes. Burning 
one ton of green woodchips emits almost exactly one ton of CO2, and the low efficiency of biomass 
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	 In the context of the urgent need to reduce greenhouse gas emissions, the finding that net CO2 
emissions from utility-scale biomass exceed those from fossil fuels is enormously consequential, 
especially for states like Massachusetts where legislation (the Global Warming Solutions Act) mandates 
percentage reductions in greenhouse gas emissions by a certain date, in this case 2020. In response to the 
findings of the Manomet Study, the State of Massachusetts proposed new regulations designed to 
constrain biomass power eligibility for renewable energy credits to those facilities that meet certain 
efficiency and fuel-sourcing criteria. This policy is unique in the country, and even the world, in 
recognizing that biomass power can be a net source of greenhouse gases if not developed under certain 
quite narrow conditions.
	 Meanwhile, federal action regulating biogenic CO2 emissions has not been decisive. Despite initially 
proposing to regulate biogenic carbon emissions under the “Tailoring Rule,” which adapts Clean Air 
Act regulatory thresholds to the regulation of greenhouse gases, the EPA almost as quickly proposed a 
three-year moratorium on permitting requirements for biogenic carbon emissions sources. In July 2011, 
EPA suspended applicability of the Tailoring Rule to sources of biogenic CO2, and later convened a 
Science Advisory Board to help the agency construct an accounting system for CO2 emissions from 
biogenic sources that would take the dynamic nature of the biogenic carbon cycle into account.
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CHAPTER 3: 	
POLLUTANT EMISSIONS FROM BIOMASS COMBUSTION

>	 While actual emissions depend on the type of pollution controls employed, biomass combustion 
emits as much or more particulate matter (PM), nitrogen oxides (NOX), volatile organic 
compounds (VOCs), and carbon monoxide (CO) as other solid fuels.

>	 PM emissions from biomass combustion depends on the quality of the material burned. In 
general, the cleanest burning material is debarked trunkwood from trees; combustion of green 
wood and bark can significantly increase emissions. However, “clean burning” wood pellets have 
a heavy lifecycle carbon footprint, since the highest-quality pellets require harvesting more than 
two tons of trees to make one ton of pellets.

>	 A large proportion of the PM emitted by biomass combustion is in the smallest particle size 	
fractions, which present the most danger to health, as this material is difficult to eliminate once it 
enters the lungs.

>	 Small biomass boilers such as those used for heat at schools generally employ cyclonic devices 
for emissions control that use centrifugal force to spin out PM in the larger particle size classes, 
but do little to control fine particulates. Relatively few units use electrostatic precipitators (ESP), 
which are more effective in controlling fine PM, but which add tens of thousands of dollars to 
facility costs.

>	 Utility-scale and industrial biomass energy facilities nearly always employ an ESP or a baghouse 
for PM control, which are capable of capturing well above 90 percent of PM. However, because of 
provisions in the Clean Air Act, these facilities are generally held to less stringent emission 
standards than are coal-burning facilities.

>	 Nearly all new large-scale biomass facilities now being built employ “add-on” controls for NOX. 
Add-on emission controls for CO, the pollutant generally emitted in the greatest quantity from 
biomass combustion, are more rare. Control of acid gases, including HCl, requires injection of 
large amounts of neutralizing agents.

While biomass energy is often portrayed as “clean,” combusting wood and other biological materials 
actually emits similar amounts of PM, NOX, VOCs, and CO as other solid fuels, and dramatically more  
of key pollutants than oil and gas (the appendix contains information on the main pollutants emitted by 
biomass burning). Post-combustion controls can effectively limit emissions, but emissions from boilers 
that do not employ the most sophisticated controls can vary considerably, depending in great part on the 
type of fuel burned. Common fuels can show considerable variability. Including bark in the fuel stream 
can significantly increase fine PM19 and NOX emissions compared to burning only trunkwood,20 and 
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CHAPTER 5: 	
POLICY DRIVERS FOR BIOMASS POWER IN PENNSYLVANIA

>	 A variety of policies and entities both drive and constrain biomass energy development in 
Pennsylvania, including the state’s Alternative Energy Standard. State-commissioned efforts to 
promote biomass use include provisions under the Climate Action Plan (CAP), the Biomass 
Energy Center at Pennsylvania State University, and the “Fuels for Schools” program.

>	 Pennsylvania’s Alternative Energy Portfolio Standard (AEPS) includes not only conventional 
renewables like wind and solar, but also fuels like coal mine methane and waste coal. In 2011, 	
54 percent of generation capacity eligible to receive alternative energy credits in Pennsylvania 
was fueled by combustion of various materials. Prices for both Tier I and Tier II credits under the 	
AEPS are low, which may limit construction of new large biomass power plants. Biomass power 
facilities burning waste that existed when the AEPS was enacted are eligible for the more lucrative 
Tier I alternative energy credits, but new facilities appear to be eligible only if burning clean wood.

>	 Pennsylvania’s Climate Action Plan (CAP) concluded that about 6 million tons of “low use” wood 
would be harvestable in the state each year, for allocation to the biomass electricity generation, 
biomass thermal, and biofuels sectors. However, the CAP appears to favor small-scale bioenergy 
development and recognizes that large-scale development would intensify demands on forests.

>	 Ongoing financial incentives for biomass power generation include Pennsylvania alternative 
energy credits and the federal renewable energy tax credit program. A federal program that 
awards a cash grant worth 30 percent of construction costs has been a major driver for biomass 
power proposals around the country. The United Corrstack / Evergreen Community Power 	
plant in Reading, which burns construction and demolition waste, received $39 million under 	
this program.

>	 The State of Pennsylvania has also awarded grants and loans to a number of biomass energy 
facilities at schools and other institutions, including institutional biomass burners that would 
otherwise not be affordable. The Pennsylvania “Fuels for Schools” program provides support 	
and promotes these installations.

>	 None of Pennsylvania’s programs and policies deal in any substantive way with the 
environmental or health impacts of biomass combustion. The CAP and other programs and 
policies assume that biomass combustion is carbon neutral, an assumption challenged by 
scientific analysis (see the June  2010 “Manomet Report.”)
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emissions by almost 3.3 million tons per year. However, the climate plan also includes a cautionary 
statement about the large amount of wood that is required to replace even a small amount of coal: 

	�� Data suggest that if all Pennsylvania coal plants were to co-fire biomass at a 10 percent rate 
(thermal basis), it would double the current total demand for Pennsylvania woody biomass. 
This level of demand may impact woody biomass availability, existing wood industries, and 
potential wood energy projects with higher efficiency of conversion, such as district / industrial 
CHP projects. However, co-firing of these facilities would potentially produce positive benefits 
to these alternative biomass markets, and forest management opportunities, if constrained  
to a more moderate level, in the range of 2–4 percent by thermal input.

	 Given these caveats, the CAP therefore primarily favors “community-based and district-scale 
energy initiatives that reduce net carbon emissions through utilization of forested wood biomass and 
other clean wood material” and recommends state financing and assistance for small-scale projects.  
The state has been aggressive about providing funding for development of a number of small biomass 
projects, as discussed below.

BLUE RIBBON TASK FORCE ON THE LOW-USE WOOD RESOURCE

The Governor’s Task Force on Low-Use Wood, initiated by Governor Rendell in 2004, was assembled 
to contemplate the future of Pennsylvania’s forests. The panel was comprised almost exclusively of 
representatives from the wood products industry, thus it was not surprising that it recommended 
increased harvesting of low-grade trees as a remedy for past cutting practices, which left low-grade 
wood standing and removed high-grade wood excessively. The task force report clearly saw biomass 
fuel harvesting as the solution to the problem, uncritically accepting the idea that biomass energy is 
carbon neutral:90

	� The only apparent way to significantly and controllably reverse the trend of increasing forest 
inventory of low-use wood is through the expansion of wood-based energy production and 
development of a Pennsylvania regional hub in bio-refinery competency and production.  
Wood consumed for energy is clearly accepted as a carbon neutral concept when based on 
harvesting from well-managed forests, as is done in Pennsylvania. Governor Rendell’s 
announced goal of one billion gallons a year of bio-based transportation fuels is certainly a  
major step in projecting an economic basis for developing our internal energy-wood based 
ethanol production facilities.

	� The harvesting of our low-use wood would be both sustainable in perpetuity and environmentally 
sound from a standpoint of carbon neutrality. Conversion of the Commonwealth’s stocks of 
low-use wood to energy and bio-refinery products at a sustainable rate is the most socially 
responsible and ecologically sensible strategy for this vast, yet vastly underutilized, natural  
forest resource.

	� This Task Force, in the process of examining the over-abundance of so-called “Low-Use Wood” 
in the state, and its potential best utilization, has discovered a literal energy gold mine on the 
forestlands of Pennsylvania, one that will renew itself into perpetuity with proper, sustainable 
management and clear, consistent policy, legislation, and funding.

CHAPTER 5: 	
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CHAPTER 6: 	
BIOMASS SUPPLY AND HARVESTING IN PENNSYLVANIA

>	 There are five major categories of biomass fuel: mill residues, agricultural residues, energy crops, 
“urban” wood, which may include construction and demolition waste, and forest wood.

>	 Mill residues are already mostly allocated in Pennsylvania, and thus do not exist in quantities 	
to support new demand for biomass fuel.

>	 Agricultural residues may be available in limited amounts as fuel for bioenergy, but are also 
considered important feedstocks for cellulosic ethanol production. The time window for 
collection of these materials is limited, and spoiling over long-term storage is a problem. To be 
usable as fuel for combustion-based biopower, agricultural residues require processing and in 
some cases pelletization, requiring creation of a parallel processing infrastructure.

>	 Energy crops grown in the future could include switchgrass and fast-growing trees. However, 
replacing 5 percent Pennsylvania’s fossil-fueled power with switchgrass would require 	
harvesting about 1.3 million acres per year. A five-year study of actual production costs for 
switchgrass concluded that costs per ton were $50–$60 at the farm gate, even before 	
pelletizing and transport costs, higher than the $20–$30 per ton commonly paid for wood 	
chips. These materials will likely be most cost-effective as feedstock for ethanol production.

>	 “Urban wood,” which mostly consists of construction and demolition (C&D) waste, is already 
used as fuel by the United Corrstack / Evergreen Community Power facility in Reading. This 
material contains arsenic, chromium, lead, mercury, dioxins, and other toxins.

>	 Forestry residues, the tops and branches left over after commercial harvesting, are limited, and 	
plans to expand the biopower industry in Pennsylvania depend on accelerating harvesting of 	
“low-value” trees. Burning this material for energy, however, will increase CO2 emissions relative 	
to the fossil fuels being replaced.

>	 Aside from being a major source of greenhouse gas emissions, increased forest harvesting to 
provide biomass fuel has implications for long-term forest sustainability. Pennsylvania’s 
Department of Conservation and Natural Resources (DCNR) has issued guidelines for biomass 
harvesting that mandate retention of a percentage of tops and limbs on the forest floor.

>	 The DCNR states that the Low-Use Wood Task Force’s estimates that 6 million tons of biomass 
could be harvested annually “are overly optimistic and do not adequately consider the many 
ecological, social, and practical concerns associated with procuring biomass.”

>	 Increased biomass harvesting may also exacerbate Pennsylvania’s existing problem with deer 
overbrowse, which is already a significant threat to forest regeneration.
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Table 3. Existing and Proposed Biopower, Pellet Manufacturing, and  
Cellulosic Ethanol Facilities in Pennsylvania

Label County Town Facility Type
Existing or 
Proposed

1 Adams East Berlin Penn Wood Products, Inc. Pellet Existing

2 Adams Heidlersburg EnergyWorks Biopower/
Hillandale Farms

Commercial Proposed

3 Adams Orrtanna Twin Springs Fruit Farm Commercial Proposed

4 Allegheny Pittsburgh Babcock Lumber Mill Existing

5 Bedford Loysburg Northern Bedford County 
School District

Institutional Proposed

6 Berks Reading Evergreen Community Power 
and United Corrsstack

Industrial Existing

7 Bradford Sayre Mill's Pride Mill Existing

8 Bradford Troy Oak Hill Veneer Mill Existing

9 Bradford Troy Cummings Lumber Co., Inc. Mill Existing

10 Bradford Le Raysville Northeast Bradford  
School District

Institutional Proposed

11 Bradford Towanda Craftmaster Industrial Existing

12 Bradford Troy Barefoot Pellet Company Pellet Existing

13 Bradford Wyalusing Wyalusing School District Institutional Existing

14 Bucks Kintnersville Peace Tree Farms Commercial Proposed

15 Bucks Plumsteadville Jenbrooke Properties, Inc. Mill Existing

16 Cambria Cresson Township State Correctional Facility  
at Cresson

Institutional Proposed

17 Cambria Flinton Glendale School District Institutional Proposed

18 Cambria Johnstown Tinst National Pellet Pellet Proposed

19 Cambria Johnstown First Nation Wood Pellet Pellet Proposed

20 Cambria Summerhill C&C Smith Lumber Co., Inc. Mill Existing

21 Cambria Summerhill Wood Pellets Co. Pellet Existing

22 Cameron Emporium Lewis and Hockenberry,  
Rich Valley

Mill Existing

23 Cameron Emporium Lewis and Hockenberry, 
Clear Creek

Mill Existing

24 Carbon Palmerton Great American Pellet/
Keystone

Pellet Proposed

25 Centre Spring Mills Penns Valley Area  
School District

Institutional Proposed

26 Clarion Fairmount City OEM Enterprise, Inc. Mill Existing
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Label County Town Facility Type
Existing or 
Proposed

27 Clarion Marble Allegheny Wood Products Mill Existing

28 Clarion Piney Creek 
Township

Piney Creek Limited 
Partnership

Industrial Existing

29 Clearfield Beccaria K & F Wood Products, Inc. Mill Existing

30 Clearfield Clearfield Clearfield Area  
School District

Institutional Existing

31 Clearfield Curwensville Helios Scientific LLC Ethanol Proposed

32 Clearfield Dubios The Burke Parsons  
Bowlby Corp.

Mill Existing

33 Clearfield Glen Hope Kitko Wood Products Mill Existing

34 Clearfield Woodland Walker Lumber, Inc. Mill Existing

35 Clearfield Karthaus Nydree Flooring Commercial Proposed

36 Columbia Benton Benton Area School District Institutional Existing

37 Columbia Bloomsberg Dillon Floral Corporation Commercial Existing

38 Columbia Bloomsberg Bloomsberg University Institutional Proposed

39 Crawford Meadville Crawford Central  
School District

Institutional Proposed

40 Crawford Spartansburg Clear Lake Lumber, Inc. Mill Existing

41 Crawford Spartansburg Log Hard Pellets Pellet Existing

42 Crawford Titusville Baillie Lumber Co. Mill Existing

43 Crawford Titusville Weyerhaeuser Choice Wood Mill Existing

44 Crawford Titusville Taylor-Ramsey Corp. Mill Existing

45 Crawford Union Township Ernst Biomass LLC Pellet Existing

46 Cumberland Lemoyne Lafferty & Co, Inc. Mill Existing

47 Delaware Chester Kimberly-Clark of PA, LLC Mill Existing

48 Delaware Marcus Hook Alan McIlvain Co.  Mill Existing

49 Elk Kersey Horizon Wood Products Mill Proposed

50 Elk Ridgway Buehler Lumber Mill Existing

51 Elk Saint Mary's Babcock Lumber Mill Existing

52 Elk Saint Mary's Elk Regional Health System Institutional Existing

53 Elk Saint Mary's Penn Pallet Mill Existing

54 Erie Union City Noram Seating, Inc. Mill Existing

55 Fayette Hopwood Coastal Lumber / 
Hopewood Sawmill

Mill Existing

56 Fayette Lemont Furnace Tri State Biofuels Pellet Existing

57 Fayette North Union 
Township

Holt & Bugbee  
Hardwoods, Inc.

Mill Existing

Table 3  (continued)
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Label County Town Facility Type
Existing or 
Proposed

58 Forest Endeavor  Industrial Timber & Lumber 
Co.— Endeavor Lumber Plant 

Mill Existing

59 Franklin Fort Loudon Gish Logging, Inc. Pellet Existing

60 Fulton Needmore Mellott Wood  
Preserving Co., Inc.

Mill Existing

61 Greene Garards Fort Greene Team  
Pellet Fuel Company

Pellet Existing

62 Huntington Alexandria The Walter McIlvain Co. Mill Existing

63 Huntington Shade Gap Interforest Lumber Corp.  Mill Existing

64 Huntington Tyrone Bald Eagle Pellet Co. Pellet Existing

65 Jefferson Brookville Matson Lumber Co. Mill Existing

66 Jefferson Brookville PW Hardwood, LLC Mill Existing

67 Jefferson Brookville Brownlee Lumber, Inc. Mill Existing

68 Juniata Fermanagh 
Township

Tammy Kay Realty, Inc. Mill Existing

69 Juniata McAlisterville Stella-Jones Corp. Mill Existing

70 Juniata Mifflintown Energex Pellet Fuel, Inc. Pellet Existing

71 Lancaster Lititz Esbenshades  
Greenhouses, Inc.

Commercial Proposed

72 Lancaster Providence 
Township

Providence Township 
Municipal Building

Institutional Proposed

73 Lauwrence Newcastle Stein-David Hardwood Pellet Proposed

74 Lehigh Allentown American Atelier, Inc.  Mill Existing

75 Lehigh Allentown City of Allentown / 
Delta Thermo Energy

Institutional Proposed

76 Luzerne Nescopeck RAD Woodwork Co., Inc. Mill Existing

77 Luzerne Wilkes-Barre Toledo Furniture Mill Existing

78 Lycoming Hughesville East Lycoming School District Institutional Proposed

79 Lycoming Jersey Shore RP's Machinery Sales, Inc.  Mill Existing

80 Lycoming Liberty Wheeland Lumber Co., Inc. Mill Existing

81 Lycoming Montgomery Koppers Inc. – Susquehanna Industrial Existing

82 Lycoming Williamsport David R. Webb Co., Inc. Mill Existing

83 Lycoming Williamsport Eastern Wood Products  Mill Existing

84 McKean Bradford Bradford Forest, Inc. Mill Existing

85 McKean Bradford Werzalit of America, Inc. Mill Existing

86 McKean Bradford American Refining and 
Biochemical

Pellet Proposed

87 McKean Kane Kane Area School District Institutional Existing

Table 3  (continued)
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Label County Town Facility Type
Existing or 
Proposed

88 McKean Liberty Township Postlewait Logging Company Pellet Proposed

89 McKean Mount Jewett Temple Inland Industrial Existing

90 McKean Shinglehouse Ram Forest Products Mill Existing

91 McKean Smethport Smethport Institutional Proposed

92 Mercer Greenville Woodcraft Industries, Inc. Mill Existing

93 Mercer Jackson Center International 
Timber & Veneer, LLC

Mill Existing

94 Northampton Nazareth Treecycle Pellet Proposed

95 Northumberland Catawissa Catawissa Lumber & 
Specialty Co., Inc.

Mill Existing

96 Northumberland Mount Carmel Kurt Weiss Greenhouses  
of PA Inc.

Commercial Proposed

97 Northumberland Mount Carmel 
Township /  
Coal Township

IntelliWatt  
Renewable Energy

Industrial Proposed

98 Northumberland Northumberland Viking Energy Corp / 
GDF Suez

Industrial Existing

99 Northumberland Watsontown Sensenig Milling Services, Inc. Mill Existing

100 Perry Elliotsburg Tuscarora Hardwoods, Inc. Mill Existing

101 Potter Galeton Patterson Lumber Co. Mill Existing

102 Potter Roulette C.A. Elliott Lumber Co., Inc. Mill Existing

103 Potter Ulysses PA Pellets, LLC Pellet Existing

104 Schuylkill Pottsville Schuylkill County 
Agricultural Facility

Institutional Proposed

105 Snyder East Earl Conestoga Wood  
Specialties Corp.

Mill Existing

106 Snyder Kreamer Wood-Mode, Inc. Mill Existing

107 Snyder Kreamer Bingaman & Son Lumber, Inc. Mill Existing

108 Snyder Port Trevorton Windview Farm Commercial Proposed

109 Snyder Richfield Cherry Hill Hardwoods Mill Existing

110 Snyder Selinsgrove Modular Structures  
of PA, Inc. 

Mill Existing

111 Somerset Fairhope Township International  
Conservation Center

Institutional Proposed

112 Sullivan LaPort e Sullivan County  
School District

Institutional Proposed

113 Susquehanna Kingsley Mountain View  
School District

Institutional Existing

114 Susquehanna Montrose Donald Dean & Sons, Inc. Mill Existing

Table 3  (continued)
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Table 4. List of Pennsylvania Biomass and Pellet Manufacture Facilities Receiving Grants and Loans

County Facility Federal and State Grants and Loans Total 

Ethanol

Clearfield Helios Scientific LLC $2 million from Redevelopment  
Capital Assistance Program 

$2,000,000 

Commercial

Adams Twin Springs Fruit Farm $326,273 from Pennsylvania 
Department of Community and 
Economic Development

$326,273 

Bucks Peace Tree Farms $230,000 from Alternative and Clean 
Energy Program; $100,000 from REAP

$330,000 

Clearfield Nydree Flooring $270,000 from PEDA $270,000 

Columbia Dillon Floral Corp $207,000 Energy Harvest Grant $207,000 

Lancaster Esbenshade’s 
Greenhouses, Inc

$474,502 Energy Harvest funds $474,502 

Northumberland Kurt Weiss  
Greenhouses of PA Inc

$959,500 loan from Alternative and 
Clean Energy Program

$959,500 

Snyder Windview Farm $61,356 from Energy Harvest and 
Alternative Fuels Incentive Grant 
program

$61,356 

Industrial

Berks Evergreen Comm Power/
United Corrsstack

$39 million in Stimulus funds;  
$250,000 from PEDA

$39,250,000 

Bradford Craftmaster $1.358 million in Stimulus funds $1,358,868 

Clarion Piney Creek Limited 
Partnership

$429,599 (ARRA) $429,599

Northumberland IntelliWatt  
Renewable Energy

$4.98 million loan from Alternative  
and Clean Energy Program; PEDA  
grant of $150,000

$5,130,000 

Institutional

Bedford Northern Bedford County 
School District

$746,192 from Alternative and  
Clean Energy Program

$746,192 

Bradford Wyalusing School District $310,000 Energy Harvest grant $310,000 

Bradford Northeast Bradford 
School District

$905,000 loan from Alternative  
Energy Investment Fund

$905,000 

Cambria Glendale  
School District

$350,000 from Energy Harvest and 
Alternative Fuels Incentive grant 
program

$350,000 

Centre Penns Valley Area  
School District

$788,956 in Stimulus funds;  
$868,959 grant from PEDA

$1,657,915 
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County Facility Federal and State Grants and Loans Total 

Institutional (cont.)

Clearfield Clearfield Area  
School District

$600,000 in federal funds some  
years ago

$600,000 

Columbia Benton Area  
School District

Two PEDA grants, each $350,000 $700,000 

Columbia Bloomsburg University $500,000 Energy Harvest grant $500,000 

Crawford Crawford Central  
School District

$500,000 Energy Harvest grant  
from state

$500,000 

Elk Elk Regional Health 
System

$300,000 USDA loan; $1,475,000  
rural development loan; $500,000  
from PEDA; $250,000 woody biomass 
utilization grant

$2,525,000 

Lancaster Providence Township 
Municipal Building

$43,687 from Commonwealth 
Financing Authority

$43,687 

Lehigh City of Allentown/ 
Delta Thermo Energy

Alternative Energy Program grant of 
$2,000,000

$2,000,000 

Lycoming East Lycoming  
School District

PEDA grant of $915,476 $915,476 

McKean Smethport $25,000 from Community Fund for the 
Alleghenies, $50,000 from Richard 
King Mellon Foundation

$75,000 

McKean Kane Area School District $250,000 from USDA Woody Biomass 
Utilization program; $355,653 from 
Energy Harvest Program

$605,653

Schuylkill Schuylkill County 
Agricultural Facility

$346,822 Energy Harvest grant $346,822 

Somerset International 
Conservation Center

$267,000 Clean Energy Grant from 
Dept. of Community and Economic 
Development; $375,000 from Richard 
King Mellon Foundation

$267,000 

Sullivan Sullivan County  
School District

$630,000 from PEDA; $200,000 
USDA state and private forestry grant 

$830,000 

Union Evangelical Community 
Hospital

$800,000 grant from Alternative and 
Clean Energy Program

$800,000 

Wayne McCanna Cooperage 
Building

$35,430 from Alternative and  
Clean Energy Program

$35,430 

Pellet

Adams Penn Wood Products, Inc. $973,035 from the Adams County 
Economic Development Corporation

$973,035 

Bradford Barefoot Pellet Company $469,200 from PEDA $469,200 

Carbon Great American Pellet/
Keystone

$770,000 in loans; $220,000 
alternative energy grants;  
$80,850 job training funds

$1,000,850 

Crawford Ernst Biomass LLC PEDA grant of $900,000;  
total assistance $1,336,929 

$1,336,929 

CHAPTER 7: 	

BIOMASS ENERGY FACILITIES 	

IN PENNSYLVANIA	

(CONTINUED)

Table 4 (continued)



49BIOMASS ENERGY IN PENNSYLVANIA: IMPLICATIONS FOR AIR QUALITY, CARBON EMISSIONS AND FORESTS

County Facility Federal and State Grants and Loans Total 

Pellet (cont.)

Fayette TriState Biofuels $716,500 loan and $360,000 grant $1,076,500 

Juniata Energex Pellet Fuel, Inc. $525,000 loan; $150,000 grant from 
Alternative and Clean Energy fund

$675,000 

McKean American Refining & 
Biochemical

$1 million from PEDA $1,000,000 

McKean Postlewait Logging 
Company

$180,000 from Commonwealth 
Financing Authority

$180,000 

Potter PA Pellets, LLC PEDA grant of $325,000 $325,000 

Somerset First Nation Wood Pellet $500,000 from PEDA $500,000 

Union Biomass Fuel Stocks  
of PA Inc.

$152,000 from PEDA $152,000

	 The promise of “energy independence” and reductions in fuel costs compared to purchase of oil 
and gas is repeatedly cited as an important rationale for the grants and loans awarded to new biopower 
facilities, but it is important to note that the assumption of carbon neutrality of biomass energy is used to 
justify these awards, as well. For instance, the report of the Commonwealth Financing Authority on 
funding under the Alternative Energy Program describes a grant to Keystone Pellet,130 stating 
“Keystone Pellet expects to manufacture 35,000 tons per year of hardwood pellets for home heating use 
in pellet stoves and furnaces. The capital invested will result in 35,000 tons of alternative fuel that will 
replace 4,025,000 gallons of heating oil per year and prevent the emission of over 33 million pounds of 
carbon dioxide.”

CUMULATIVE WOOD DEMAND FROM WOOD ENERGY FACILITIES IN PENNSYLVANIA

Although the majority of wood energy facilities in Pennsylvania are small to medium-sized, the emerging 
cumulative demand for “energy” wood shown in Figure 3 (at about 4.3 million green tons) is similar in 
magnitude to the commercial wood harvest (at about 5 million green tons), with demand chiefly driven 
by a smaller number of larger biomass energy and pellet manufacturing facilities. Replacing 10 percent 
of Pennsylvania’s coal use by co-firing biomass in coal plants would require more than 12.8 million green 
tons per year. Figure 3 shows the equivalent area of land that would be required to supply fuel for 
existing and proposed facilities over a 10-year period, assuming that forests were harvested for energy 
wood at 25 tons per acre.131 Fuel and pellet feedstock wood demand from new/proposed facilities 
represents about 30 percent of mapped demand; about 70 percent of demand at these new/proposed 
facilities comes from four pellet plants and one 10 MW power plant.
	 Figure 3 is not meant to imply that this amount of forest harvesting is actually occurring at this 
time, but is presented as an “apples to apples” comparison of the amount of wood potentially burned for 
energy assuming that proposed projects go forward, the amount that would be required to replace  
10 percent of coal use with wood,132 and the amount currently harvested for commercial sawtimber.133 
Only wood demand that is currently met or will be met with forest biomass was included on the map; 
wood demand at facilities using construction and demolition debris and other waste wood sources was 
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CHAPTER 8: 	
EMISSIONS FROM BIOMASS ENERGY FACILITIES 	
IN PENNSYLVANIA

>	 Evaluating the impact of emissions from biomass energy facilities is difficult, because air quality 
modeling is rarely performed, and few monitoring studies are conducted.

>	 A number of biomass energy facilities in Pennsylvania are located in counties that are in non-
attainment with EPA health standards for particulate matter and ozone. These non-attainment 
areas tend to coincide with counties that have the highest asthma rates.

>	 Some facilities appear to have been sited with little regard for existing air quality. The 33 MW 
Byproducts United Corrstack / Evergreen Community Power facility is located in Reading, Berks 
County, which is in non-attainment with EPA’s ozone and lead standards and has one of the 
highest asthma rates in the state. The plant burns up to 1,000 tons per day of construction and 
demolition waste as well as “significant amounts of paper, plastic, and other foreign debris,” 	
and generates 70,000 tons of toxic ash per year that requires special landfill disposal.

>	 Wood pellet manufacturing and other wood processing plants that burn biomass for process 	
heat emit tens of tons of PM, NOX, CO, and VOCs. One new pellet facility is permitted to emit 	
78 tons of PM per year.

>	 PM emission rates at biomass burners being installed at schools and other institutions range 	
from 0.2 to 0.25 lb/MMBtu. Only one recently permitted facility, at a hospital, has been required 
to use a baghouse and thus reduce its permitted PM emission rate to 0.03 lb/MMBtu. Most 
biomass burners installed at schools are too small to trigger EPA’s “boiler rule” emissions limit 	
of 0.07 lb/MMBtu.

>	 Schools and other institutions that replace oil or gas heating systems with biomass will likely 
experience significant increases in local air pollution. A comparison of emissions rates from a 
new biomass boiler and a new oil boiler reveals that biomass emissions are more than seven 
times greater than oil emissions for PM, 1.5 times greater for NOX, and four times greater for CO.

>	 Although institutional biomass boilers have lower PM emission rates than woodstoves, total 
emissions are around 10 times greater, due to the larger amount of wood that is burned.

>	 Summed estimates of PM emissions from commercial and institutional biomass burners suggest 
that emissions from this sector are similar in magnitude to emissions from domestic wood-
burning in some Pennsylvania counties.
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Table 8. Permitted Pollutant Emissions Rates (in lb/MMBtu) and Total Tons per Year for  
New Biomass and Fuel Oil Boilers in the Wyalusing Area School District

PM 
Rate

PM 
Tons

NOX 
Rate

NOX 
Tons

CO 
Rate

CO 
Tons

VOCs 
Rate

VOCs 
Tons

SOX 
Rate

SOX 
Tons

Oil 0.03 0.29 0.12 1.18 0.04 0.39 0.025 0.25 0.08 2.06

Wood 0.22 8.68 0.18 7.18 0.16 6.48 0.004 0.16 0.002 0.08

Wood/Oil ratio 7.3 29.9 1.5 6.1 4.0 16.6 0.16 0.6 0.03 0.04

COMPARING EMISSIONS FROM BIOENERGY AND RESIDENTIAL WOOD-BURNING

The impact that residential wood smoke can have on local air quality is increasingly recognized, yet in 
the rush to replace oil and gas boilers with biomass at schools and other institutions, there has been little 
acknowledgment that commercial and institutional biomass burners may also degrade air quality. 
Compared to residential burning, commercial and industrial biomass units generally have a higher 
temperature of combustion and more controlled combustion conditions, and they typically use at least  
a cyclone system to reduce PM, which does reduce the immediate and apparent impact from biomass 
burners in terms of visible emissions. Yet while emissions controls can reduce PM emissions by an order 
of magnitude, the amount of wood burned by even a small biomass boiler is still one to two orders of 
magnitude higher than in a domestic woodstove or boiler, meaning that overall emissions are far greater.
	 Table 9 compares PM2.5 emission rates and total emissions between domestic and institutional /
commercial wood burners. Wood use and total emissions in tons per year are estimated for the heating 
season for woodstoves, and to be conservative, are calculated using the highest of either the AP-42 or the 
“adjusted” emission factors158 listed in a 2005 review of EPA-certified and uncertified wood and pellet 
stove emissions.159 The emissions for the school boiler are based not on the capacity of the burner, but on 
the estimate that a typical school burner consumes about 1,000 tons of wood chips per heating season at 
about 45 percent moisture content. The emissions for the lumber mill are calculated assuming year-
round operation at 90 percent capacity. While the woodstove data is expressed as PM2.5 and the boiler data 
is expressed as PM10, as the woodstove study notes, “the overwhelming majority of PM is PM2.5” and the 
two size classes are frequently used interchangeably. The data show that although the wood-fired boilers 
have lower emissions rates than the residential woodstoves, their greater fuel demand means their total 
emissions exceed those from residential systems by a factor of at least ten.
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energy production tax credit is not granted for co-firing, but completely re-firing a coal plant with 
biomass renders it eligible under current rules). Since co-firing requires little up-front cost for 
retrofitting or new construction, it is less expensive than building a stand-alone biomass power plant. 
Co-firing has been aggressively approved by the Public Utilities Commission in Ohio, which has 
approved around 2,000 MW of new capacity, meaning that even if Pennsylvania itself does not promote 
co-firing, demands on Pennsylvania’s forests could intensify. Currently, the Ohio proposals appear to be 
stalled, but depending on what kind of state and federal incentives continue to be available for biomass 
power development, these projects could be reactivated.
	 The amount of fuel wood required by existing and proposed industrial and commercial biomass 
facilities in Pennsylvania is already significant — similar to the amount of “roundwood” converted to 
commercial lumber. While the majority of wood burned for energy at mills is “waste” — sawdust and 
mill scraps — rather than new trees harvested specifically for fuel, fuel demand at new facilities is more 
likely to be met by increased forest harvesting, or at least new removals of forest residues. New pellet 
manufacturing is assuredly increasing forest harvesting for “energy wood,” since high-quality pellets 
require debarked roundwood of adequate diameter, rather than the mixture of branches, bark and 
trunkwood that can comprise green chips. With its requirement for large quantities of white trunkwood, 
Pennsylvania’s fast-growing wood pellet sector has the clearest potential to move forest carbon quickly 
into the atmosphere, but the threat is little recognized, since most pellets are used for domestic heating, 
not power production. While still mostly in the talking stage, cellulosic ethanol using wood for feedstock 
also has potential to increase forest harvesting. As Pennsylvania’s Climate Action Plan recognizes, any 
significant increase in biomass power generation will require an expansion in forest harvesting; such 
expansion, however, may come with a cost to forest sustainability. The Pennsylvania Department of 
Environmental Protection has warned that disturbance — including forest harvesting — could 
exacerbate the problem of deer overbrowse suppressing forest regeneration, a trend that can worsen 
even under “sustainable” harvesting regimes.
	 In the meantime, the pace of bioenergy development may be slowing in Pennsylvania. Savings on 
fuel costs from switching from oil or gas to wood has allowed some institutions to pay back initial costs 
of switching to biomass heat, but where increasingly inexpensive gas is available, this cost advantage 
erodes. Further, an important incentive for small institutional bioenergy projects in the state has been the 
availability of federal Stimulus money for new biomass energy and pellet facilities, but with this revenue 
source no longer available, and without a major new infusion of funds, it is not clear that these projects 
can pay for themselves. For institutional biomass burners in the 10–30 MMBtu/hr range, another 
important factor may be increasing installation costs under EPA’s “area source” boiler rule limits, which 
limits filterable PM emissions to 0.07 lb/MMBtu. Meeting this limit is difficult to achieve without the use 
of an ESP or baghouse, especially for a facility burning green wood as fuel, and achieving EPA’s filterable 
PM standard of 0.03 lb/MMBtu for boilers greater than 30 MMBtu/hr certainly requires add-on controls. 
In contrast, particulate matter emissions are of almost no concern for natural gas and oil burners, which 
do not require add-on controls for PM and thus avoid this additional expense, which for a biomass boiler 
amounts to tens of thousands of dollars per facility.
	 While any given institutional biomass burner may not itself represent a significant impact on wood 
demand or greenhouse gas emissions in the wider context of Pennsylvania’s large forestry and energy 
sectors, the same can not be said for impacts of conventional pollutant emissions. Biomass burners tend 
to be located where people are located — in valleys — increasing the likelihood of inversions where 
pollution is concentrated near the ground.
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	 With the exception of the biomass boiler at Evangelical Community Hospital, even the biomass 
boilers recently sited in Pennsylvania’s PM non-attainment areas are permitted with PM emission rates of 
about 0.22 lb/MMBtu, significantly greater than the EPA “boiler rule” limit of 0.07 lb/MMBtu that applies 
to new burners of 10–30 MMBtu/hr. Biomass boiler emissions of PM, NOX and CO are much greater 
than emissions from the oil and gas boilers that biomass boilers displace. Considering that PM emissions 
from small institutional boilers such as those being installed at schools are functionally equivalent to 
emissions from a group of 10–15 conventional, non-EPA certified woodstoves, and considering that a 
recent study showed a dramatic health benefit when conventional woodstoves were replaced with 
lower-emissions units, there can be little question that institutional biomass burners can severely degrade 
local air quality and threaten respiratory health. Our analysis indicates that in some Pennsylvania counties, 
total PM emissions from commercial and institutional biomass boilers rival or exceed PM emissions from 
residential wood smoke, but that significant emissions reductions could be achieved if more sophisticated 
emissions controls were required. However, the typically lower visible emissions from institutional 
biomass burners, where the bulk of PM is emitted in the finest size fraction that is the hardest to see but 
represents the greatest threat to health, means that emissions from these burners are sometimes taken 
less seriously than they should be.
	 Perception — both visible perception of the opacity of emissions, and the widespread marketing 
and perception of biomass as “clean” energy — is a real barrier to reducing emissions from biomass 
boilers. At the institutional level, biomass burners more frequently displace oil and natural gas burners 
than coal burners, almost always leading to an unambiguous increase in overall PM emissions. 
Pennsylvania does not require air quality modeling, or air emissions monitoring, on the small biomass 
burners that are being installed around the state at schools and other institutions, even though low stack 
heights and poor dispersion may cause unhealthy conditions to occur. In this data vacuum, the idea of 
biomass as “clean” energy is allowed to persist, even as residential wood smoke is increasingly recognized 
as a major contributor to degradation of air quality in some regions. Emissions from small-scale biomass 
burners could be reduced considerably using existing fuels and technologies. If the state wishes to take 
the potential health impacts from biomass boiler emissions seriously, there should be a commitment to 
both modeling and monitoring effects of biomass energy facilities on local air quality, and a commitment 
to transitioning to cleaner, low-emissions burners.
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