High Efficiency Residential Wood Boiler Modeling Assumptions

Based On Monitored Data
Analysis by Steve Kish, Air Quality Division Modeler
March, 2007

The AERMOD modeling system was used in 2006 to evaluate maximum 1-hour
and 24-hour average fine particle (PM »5) ambient air concentrations for several
hypothetical residential wood boiler scenarios involving increased setback
distances between the wood boiler and a residential structure.

The emission rate and stack parameters used were based on actual monitoring
data provided by the Michigan DEQ Air Quality Division Upper Peninsula District
and are shown below:

PM 2.5 Emission Rate
Stack Height

30 grams/hour
5 meters (16.4ft)

Stack Temp = 250°F
Stack Diameter = 15cm
Exit Velocity = 10 meters/second

House Roof Height
Dwelling Length & Width

7 meters (23 ft)
9 meters x 18 meters

Three setback distances of 10, 20, and 30 meters were evaluated placing the
stack due north of the residential dwelling. Other modeling assumptions
pertinent to the analysis are as follows:

Meteorological Data = 1 Year (2005) from Gaylord Michigan
Grid Receptor Spacing = 10 meters out to 200 meters
Localize Area Terrain = Flat Terrain Assumed

It should be mentioned that any localized terrain in an area could have a
significant affect on the maximum predicted impact. The model can produce
much higher results if elevated terrain exists downwind of the stack.

Important note: These modeled plots represent actual emissions that were
measured during the lab test on a "clean-burning” high efficiency Garn outdoor
wood boiler unit. They also represent levels at which Michigan thinks mandatory
performance standards should be set.

In order to compare these high efficiency wood boiler plot models to existing
conventional outdoor wood boilers, the models would be re-run with very different
assumptions — much higher emissions (150 grams/hr), shorter stacks (8'), and
lower exit velocities (1.5 m/s).
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