
The Confusing Array of Biomass Emission Graphs
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Particulate matter 2.5µg (PM2.5) emission levels are an extremely important piece of information for consumers looking to buy biomass heating devices. Unfortunately there is a shortage of clear, relevant and unbiased graphics comparing different biomass devices to each other and to other heating appliances. The Alliance for Green Heat has addressed this issue by creating a chart clearly comparing the different varieties of biomass appliances (and appliance certifications).  We also created a chart for discussion and review comparing the very cleanest wood and pellet stoves to oil boilers.

Emissions from wood stoves are measured by the EPA using a PM2.5 grams per hour format and this is primarily the way consumers judge stove emissions. Unfortunately many graphs report grams PM2.5 per british thermal unit (btu), pounds PM2.5 per btu, pounds PM2.5 per year or even grams PM2.5 per pound of fuel burned. It’s very difficult to get a clear grasp on how different appliances compare to each other in terms of EPA emissions reporting formate (g/hr).  The below graph compares different biomass appliances’ particulate emissions in terms of grams per hour.











Comparision of Biomass Appliance Emission Rates
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	This graph has been compiled from numerous EPA reports on average fireplace, outdoor wood boiler and uncertified wood stove emissions. These numbers are very rough averages due to the unregulated nature of these devices and emission levels will vary widely. The pellet stove emission level is a rough average from appliances presently being manufactured. The other figures are the maximum emission levels allowed under Washington State minimum standards and EPA Phase II certification. Since these numbers are the maximums, most EPA Phase II and WA state stoves are actually cleaner than the number reported on the graph. This graphic compiled by The Alliance for Green Heat is unique in that many emissions graphs available on the Internet present un-sourced or anecdotal data.
	






Comparison of Heating Appliance Emission Rates
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	This second graph compares PM2.5 emissions per hour between the cleanest US biomass appliances and oil burning boilers. The oil boiler PM2.5 figure was calculated by using the EPA reported PMg/1000 gallons of oil for new and old oil boilers and multiplying it by the average gallons per hour used by oil boilers (~1.25 gallons/hour). We have not included natural gas furnaces, or the much more difficult calculation of PM2.5 emitted by burning coal in a power plant to produce electricity to heat a home. This calculation would also vary depending on the type of coal and the facilities of the coal plant.  Using this calculation of PM/hr for oil boilers, biomass can be quite competitive in terms of emissions with oil.  This is really quite remarkable considering the lack of any governmental research and development funding for biomass, not to mention an over 20 year lapse in wood stove emission regulations by the EPA. 

Current graphs available to the public:
    The following graphs are those that come up most often on Google searches for wood stove emissions. These are also the graphs that are most commonly replicated on websites or articles. These graphs are interesting and useful, but all are likely to be somewhat confusing to the consumer who is likely to know about emissions only in grams per hour.  
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	These two charts feature interesting comparisons, and the left graph responsibly sources their data, but both report in lbs of emissions per fuel burned or heat produced. These are important statistics, but are not easily translatable to the consumer and the left chart is often used in consumer-review websites.

	[image: ]
	[image: ]

	Graphs that are not presented in bar form, should always be looked at more carefully. It is easy to use unscientific shapes that are hard to visually compare. The circles to the left may be the correct volume, but it is hard to assess the exact amounts, and the smoke stacks to the right appear to be approximations. Both graphs report pounds of pollution per northwest home a year produced by different appliances which is not the most helpful figure to wood stove consumers and depends on many variables. Additionally the graph to the right does not source the data.



	
Deciding which, if any, biomass appliance to buy, is an important decision and consumers should be able to compare the relative emissions of different devices. Clear graphs accurately reporting the emission data available can help to steer consumers towards the cleanest appliances; allowing them to reap the benefits of a cheap sustainable heating source while knowing how their device measures up in terms of particulate emissions. 
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