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Why are people
concerned?

¢ Nuisamce
¢ Healtla ettects

¢ [Local otfticialst are reltictant toract
witheut regulations






What is it we see there?

¢ Short stacks
¢ Visible emissions

& Nearby neighbors
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Dirty

Wood smoke is a complex mixture of
chemicals and particulates.

¢ Carbon monoexide and other organic




Actual Monitoring Results

¢ Study looked at ambient levels at 50
to 150 feet away from the unit.

¢ Ditfferences were seen between within
one hour since fuel added to the OWB
and 22 to 24 hours since fuel added.



22-24 hr since last load 0-1 hr since last load

PM2.5 15-5 Damper Damper Open Damper Damper Open
R open closed 2ae open closed and
(ug/m3) P closed P closed




PM2.515-s 150 ft 130 ft 130 ft

150 ft Damper
avg values Damper closed Damper Damper

(Lg/m3) open open closed
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Uneconomical?
- Efficiency

¢ Conventional wood stoves

— about 54 percent efficient (potential BTUs
in the fuel vs. BTUs radiated into home heat)

¢ EPA-certified wood stoves
— 08 to 72 percent efficient

¢ OWBSs

— 28 to 55 percent, with an average of 43
percent efficient

— data obtained from manufacturers
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Uneconomical?
- Cost

¢ These units are being sold as
economical and are more popular due
to rising fossil fuel costs.

o May be ecomomical depending omn el

tised
— [Does Not consides time and Eliort Spent
CULLIRS Weed o the amount of Wood

requireds therelny making the D Urnine, O
solid Wastes, atiractive
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Design

¢ Early stage of development; much

like wood steves were in the
1970’s.




Early wood burning “furnace”

OWBs are not
much better than
this 1970s
homemade
“furnace” from an
emissions
standpoint

16



Home Receives
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Design

¢ The firebox of most units is fully
surrounded by a water jacket.

— Good for heat tramster




Design

¢ Some outdoor boiler manufacturers
compound the problem by running a Series
of water pipes right through the firebox so
the exhaust has to sweep past them to
reach the chimmney.

¢ The ilaming combustion of wood canmnoi
ocecur below: about 1000FE:

¥ S0 those steel striaces, backed tpr by Water:
at IIsOFEFchillFand quench therdames  well
IDEIOKE COMILISTIGI IS  COMIPICTE:
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Design

¢ Slower cooler fires are inefficient and create
more smoke and creosote.

¢ [ncomplete combustion of the wood, wood
chieice (soit versus hardwood) and the
moistuse content i the wood alll efiect the
EIMISSIONS

& OWIB owners Sometimes busn heuselhold
garlyase, tires, cardboard and yard wWasie,
whichrleads ter elevated smoelke level amd
Unpleasant 0dons:
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Low Stack Height Leads to Poor Smoke Dispersion

Figure 3: Comparison of Chimney Heights

Erem NY Atterney: Generalls Report




Operation

» When the boiler’s water temperature
talls below: a set point, the combustion
air damper opens and /or a small fan
forces combustion air into the firebox.

¢ Once the water 1s heated back to the
UpPPETr Set point, the iamn 1S thrned: ol
and/ or the comytistion air dampPes
cleses.
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Operation

¢ During off cycles, the fire smolders and
much of the smoke condenses as creosote
on the cold steel internal surfaces.

o When the thermostat again calls, for heat
and incoming combuistion air rekindles the
ire, the heat Ignites the Creosote clinging to
uthe beiler walls and belchEs of STeke: [Totm
the Staclks 1o albotit tein miintites, PEIonKe tihle
systen seutles  back: inue) its, normally: Smekky,
e
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LLevels of Pollutants Expected

Figure 4: Relative Emissions of Fine Particulate Matter
From Home Heating Devices

.Q o .

Conventional EPA Certified Dil Furnace Gas Furnace
Wood Stove Wood Stove 0.07 g/hr 0.04 g/hr
18.5 g/hr 6 g/hr

Erom NYS Atterney Genenral’si REPort




LLevels of Pollutants Expected

¢ Compared to other emission sources,
one OWB produces approximately as
much PM 2.5 per hour as two heavy
duty diesel trucks, 45 passenger cars,
1000 oil furnaces, or 1800 gas
furnaces.
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A growing problem

¢ Sales data gathered by the New York Attorney
General’s Office NESCAUM estimated that over
155,000 OWBSs have been sold in the United States
since 1990 nationwide,

¢ 95% have been sold in nineteen states, including
Connecticut, Indiana, Illinois, lowa, Kentucky,
Maine, Massachusetts, Michigan, Minnesota,
Missouri, New Hampshire, New York, North
Carolina, Ohio, Pennsylvania, Vermont, Virginia,
West Virginia, and Wisconsin.

¢ National sales have been growing in the past five
years at rates of 30 to 128 percent.

— From the NESCAUM report
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A growing problem

¢ Based on sales estimates, OWBs could have
emitted over 233,000 tons of fine
particulate matter nationwide in 2005.

¢ Considering sales trends, NESCAUM
estimates that there could be 500,000
OWBs in place nationwide by 2010. Based
on that estimate, emissions from OWBs
would reach 873,750 tons of fine
particulate matter nationwide per year by
2010.

— From the NESCAUM report
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Several States Actions - 2005

New York, Connecticut, Maryland,
Massachusetts, Michigan, New Jersey and
Vermont, and the Northeast States for
Coordinated Air Use Management
(NESCAUM) petitioned EPA to list outdoor
wood boilers (OWBs) as a category of
stationary sources

In the alternative, EPA could revise the
existing standards for residential wood
heaters to include OWBs
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EPA response

Air Quality Management (AQM) Work
Group was established. The AQN
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EPA Test method?

¢ ASTM unable to reach consensus on
test method — Should they use dried
oalk or cordwood?




Washington State Dept. of
Ecology perspective

& Once an ASTM or |

L PA test method is

adopted, we may want to add that
method to our rule to allow: testing of

OWBs.

¢ Current standard of 4.5 grams / our

will e retaimed.

¢ Currently, OWISS emit at ian highes
rabesS DUt thete 1Sy e ot Ol HoeM 1O

IMPreVEICHT.

SHl)



Web resources:

¢ NY Attorney General’s Report

— http:/ /www.o0ag.state.ny.us /press/ 2005 /aug /A
ugust¥%202005. pdi

¢ NESCAUM Report

— http:/ /www.nescaum.org/documents/assessme
nt-of-outdoor-wood-fired-boilers

¢ Wood Heat Organization Inc.

— http:/ /www.woodheat.org/technology/outboiler.
htm

Publications:

¢ Human and Ecological Risk Assessment,
12: 1153-1170, 2006
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