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General Information
On Biomass

•	 Biomass is organic matter used as fuel. It can either be:
 ° A solid, such as chipped wood, energy crops, forest or agricultural residue or 

waste, manufacturing waste (i.e. wood shavings), wood pellets, sewage sludge, or 
construction and demolition waste, or

 ° A liquid, such as ethanol, used to fuel vehicles.

•	 Solid	 biomass	 fuel	 is	 typically	 fired	 in	 boilers. Pennsylvanians use biomass 
primarily to generate heat and power, either for individual residential use or on the 
larger institutional, commercial or industrial scale.  Wood is the principal biomass 
fuel used in Pennsylvania.

•	 Residential	 scale	 includes	 outdoor	 wood-fired	 boilers	 (OWBs)	 and	 wood	
stoves, neither of which requires an air quality permit; therefore, it is 
difficult	to	know	how	many	units	actually	exist	and	where	they	are	located.
 ° OWBs typically burn wood in uncontrolled ways that produce significant quantities 

of dangerous air pollutants.
 ° Individuals living near these units feel the most dramatic impact from emitted 

pollutants.
 ° OWBs in particular are often older and inefficiently designed, which leads to 

incomplete combustion and therefore, excessive particulate emissions. 

•	 Larger scale units include industrial, commercial, and institutional boilers 
(ICIs),	which	are	 found	at	 factories,	 such	as	 sawmills	and	wood	products	
manufacturing facilities, commercial properties, schools, hospitals, and 
larger residential units, such as apartment buildings.
 ° ICIs require air quality permits due to the size of the boilers or the amount of 

pollutant emissions produced (depending on pollution output, these can be 
determined as minor sources or minor sources).  Therefore, their numbers and 
locations are generally known.

 ° ICIs typically use more efficient combustion technology and have more pollution 
controls than individual residential units due to permit requirements.

 ° Some schools can be fueled by biomass boilers that fall below permit thresholds.  
These boilers never undergo a permit review and thus are not required to 
implement the pollution control technology that would be set forth in a permit.

 ° The large combustion capacity of ICIs and their growing prevalence in Pennsylvania 
raise concerns about the quantity of air pollution produced by these facilities.  
These concerns call into question the idea that wood is a “clean” energy source.

| General Info



Clean Air Council2 | Outdoor Wood-Fired Boilers

Outdoor Wood-Fired Boilers
An Unsafe Heating Source

What is an outdoor wood-fired boiler?
Outdoor wood-fired boilers (OWBs) are furnaces that heat water, usually for residential use, that use 
biomass (wood) as fuel.  Currently, OWBs are unregulated at the federal level, despite the fact that 
“the average fine particulate emissions from one OWB are equivalent to the emissions from 22 EPA 
certified wood stoves, 205 oil furnaces, or as many as 8,000 natural gas furnaces,” according to a 
2006 study undertaken by the Northeast States for Coordinated Air Use Management (NESCAUM). 
OWBs pollute more than newer stoves or furnaces because they do not burn fuel as efficiently.  The 
pollution produced by OWBs has been associated with adverse health effects, and studies have 
shown that certain components of wood smoke may cause cancer.

Why the concern?

• They produce emissions year-round because they’re used 
for both heat and hot water.

• They produce lots of smoke, even when operated properly.
• This smoke is released less than 12’ from the ground 

because of the units’ short smokestacks, creating a hazard 
for both owners and neighbors.

• The firebox is large enough that a user could illegally burn 
materials other than wood.

What can state and local governments do?
• Establish zoning requirements to minimize impacts of 

OWBs on neighbors, such as setbacks of at least 500’.
• Develop emission standards to limit the PM emission rate, 

and limit the sale and installation to units that comply.
• Ban the sale of all OWBs, which would eliminate emissions 

from older, dirtier OWBs being sold secondhand.
• Incentivize owners to replace existing OWBs with cleaner 

burning, higher efficiency heating units.

What is currently being done?
• EPA has a voluntary program to encourage manufacturers 

to conform to higher efficiency standards.
• NESCAUM, EPA, and member states have developed a 

model rule that can be applied to local jurisdictions. 

Typical Dimensions of an OWB:

3’ to 5’
6’ to 9’

6’ to 12’
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Health Effects
of Wood Smoke

•	 Wood smoke contains dangerous components such as fine particulate matter, 
carbon monoxide, nitrogen oxides, and known carcinogens such as polycyclic 
aromatic hydrocarbons (PAHs), dioxin, and the volatile organic compounds 
formaldehyde and benzene.  Many of these components are also found in cigarette 
smoke.

•	 The	fine	particles found in wood smoke can enter nearby structures easily because 
of their small size and expose	the	individuals	inside	to	their	harmful	effects. 
 ° Increases in wood smoke pollution often correspond to the winter heating season.  

Wood smoke does not rise in the winter; rather, it remains close to the ground 
and readily enters houses, schools, hospitals, etc. with incoming cold air.

 ° Because of this pattern, downwind areas, areas with temperature inversions, and 
river valleys with poor air circulation can be particularly impacted by high levels of 
wood smoke.

•	 Harmful components of wood smoke adhere to the fine particulates, which find 
their way deep into the lungs where they can enter the bloodstream.

•	 Exposure	 to	wood	 smoke	 has	 been	 associated	with reduced lung function, 
exacerbations of asthma and chronic obstructive pulmonary disease (COPD), acute 
and chronic bronchitis, bronchiolitis, otitis media (middle ear infection), increased 
susceptibility to respiratory infection, and even cancer and premature death.

•	 Vulnerable populations such as pregnant women, infants and young children, and 
individuals with chronic respiratory (asthma and COPD) or cardiovascular disease 
may be at a heightened risk with respect to wood smoke exposure.
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Legal Action 
on Biomass

Legal Action
Due to their elevated level of air pollutant emissions, certain facilities that burn wood 
for fuel require air quality permits from the PA Department of Environmental Protection 
(“PADEP”) .  Over the last couple of years, CAC legal staff looked into existing biomass 
facilities and discovered that PADEP’s oversight of these facilities was lacking and that 
permits had expired.  CAC’s legal staff issued notices of intent to file federal Clean Air Act 
law suits against facilities operating with expired permits. CAC submitted and continues 
to regularly submit comments on PADEP permitting or new biomass facilities. Thanks 
to the work of CAC, PADEP now appears to be making sure that these facilities are fully 
permitted. CAC legal staff conducts ongoing oversight of permitting action for both new 
and existing facilities.

Jointly with other organizations, CAC sued as well as intervened on behalf of the U.S. 
Environmental Protection Agency (“EPA”) regarding five major federal regulations that 
affect pollution control of wood and biomass burning. As a whole, CAC’s litigation at 
the federal level addresses all wood and biomass burning in PA, including larger scale 
facilities requiring permits (Industrial, Commercial, and Institutional Boilers, or “ICIs”) 
and smaller scale units such as woodstoves and outdoor wood-fired boilers (“OWBs”) 
that do not require permits.

Biomass Webinars 
CAC sponsors webinars on the health impacts of biomass.  Recent webinars have been 
held in conjunction with the University of Massachusetts at Lowell and the National 
Association of County and City Health Officials (October 24, 2013) and with the American 
Academy of Pediatrics, Pennsylvania Chapter, (November 13, 2013).

Model Ordinances 
CAC has a resource center that includes at model ordinances to address OWBs and 
intends to reach out to municipalities to encourage the use of setback and stack height 
restrictions that would reduce the adverse effects of OWBs on human health.
Education
CAC educates the public, policy makers, and health care providers on the health and 
environmental impacts of burning wood. The Council is especially concerned about 
pollution from OWBs.

| Clean Air Council Action
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