Best Available Technologies Must Take Priority Over
Concernsfor Global Warming. Thereisa Moral
Responsibility to Protect the Environmental Sustainability
of the Planet and Protect the Health and Welfare of Wildlife
and Humankind.

An Engineer's Per spective on Heating with Solid Fuels.
by Professor Curt M. Freedman, P.E., C.E.M. (seeresume)

In a blind and misguided attempt to gay warm for less money, along with
misplaced concer ns for global warming, many people are mistakenly choosng to
burn solid fuels such ascord wood, wood pellets, coal, or corn pellets. The
alleged popularity and benefit of ObomassO orheating with wood and other solid
fuelsis smply not justified by the expense, detrimental health impacts of " second
hand" wood smoke, fire hazards, and poor heating performance of solid fueled
wood, coal or corn stoves. Newspapers and magaznes aswell asmovies and
television that promote the use of wood stoves and fireplaces asbeing romantic
and natural do not responsibly present the detrimental health and safety
ramifications of heating with solid fuels nor do they discuss more cog-effective
alter natives that would promote improved ener gy dficiency, conservation, air
quality, health and safety. The sales marketers are also telling us that we can
save money by paying thousands of dollars on modified wood stoves or outdoor
wood boilersthat burn corn. Corn isbeing used today in everything from
feeding livestock to the badc ingredientsin cold cereal and bread. Theincrease
in the demand for corn hasnearly doubled its cog in the lag two years. Basd
on data from the food and agriculture organization of the United Nations, 850
million people on our planet are malnourished; whatever concer ns there may be
for_global warming, the need for corn to enter the food chain must take priority
ove burning it. Food should only be used for nutrition, not combustion.

Interest in energy cog redudion and conervation ha increased recently dueto the
following developments:

a) Increase in naural gas prices caused by increased demand; the Wall Street Joumd
has reported that the increase in demand an bedirectly linked to the increased
utilization of naura gas for eectric power generation.

b) Increase in damand for oil and highe prices caused by the strong gbbd econony;
c) Unrest in the Mid-East;
d) Concern for price volatility caused by low domestic oil supplies.



As alicensad professiond engineer in the Commonwealth of Massachustts and a
college professor specializing in energy management and dterndive energy, | have
major concernswith wood het. There is inadequae economic benefit to bun wood;
amoden high dficiency oil, propane or naural gas appliance will provide excellent
performance especidly in comparison  dectric heat. A modan conventiond
system also provides the oppotunity for zoning and set-back temperature control
to achieve both improved comfort and econony.

Solid Fuel Fine Particulate (PM ,5) Emissions
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Note: EPA Wood stoves havebeen documented to havepollution levels
comparable to Standard Wood Stoves within two heating seasons.



Fine particulateemissiondrom OWBs canbehigherbecause

1) Theoutdoorwoodboilersaremuchlessefficient; thereis moreincomplete
combustionespeciallywhenanOWB is in its idling (smoldering)mode While an
EPAwoodstovewill release2.4 gm of PM ;5 perlb of wood,an OWB canrelease
3-4 timesthe PM ,5 perlb of woodburned.

2) Thefiring rateof anOWB is muchhigher. While anEPA wood stovehasa
maximumenergyinput rateof 15,000 Btu/hr (1 kg of wood/hr),anOWB canbe
10-20+ timesthefiring rateof a EPA woodstove.

3) Someof thelargerOWB canhavemorethandoublethefiring rate(500000
Btu/hr) of anaverageoutdoorwood boiler andpollute evenmore.

4) Thequality andtype of wood placedin an OWB, suchaswetwood or soft woods
will producefar moresmokethanseasonetiard wood.

Economic Comparison

A comparison of heating mnaumption and s based on ahome consuming 100
million BTU of energy pe year (1 BTU will heat 1 Ib of water 1'7):

Fuel Unit Price Efficiency Consumption Annual
#2 heting ol $2.104dlon 84% 850 ga $1,788
Natural ges $1.60therm 95% 1,053 Thems $1,684
Propane $2.204dlon 95% 1,1050 g& $2,531
Wood Sove $200kord 54% 7.7 Qords $1,543
Wood Rillets $4.9840 b bag  78% 391 Bags $1,947
Outdoor Boiler $200kord 43% 9.7 Qords $1,938
Electric $0.14kWh 100% 42,875 kwWh $4,103



Price Comparison per Million BTU:
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Price Comparison Based on Annual Heating Consumption of 100 Million BT U:

ANNUAL HEATING PRICE COMPARISON
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When oneaddsthe $2,000 6 $20000 nitial equipment cost and the ongong vdue of
apeson@timeto dean the equipment and load the fud, an investment in asolid
fuded wood orpdlet stove or outdoorwood boler may have no economic payback.

Health Impacts

There can besgnificant health impacts;, awood foveis 500-1,000 tmes dirtier than a
modean naural gas, propane or oil appliance.

Wood gnoke emissionscontain fine paticulate pollution & well as other carcinogens
and @an have smilar derimental health efects as tobacco anoke Experts have
doaumented that the chemical components in wood snoke cause irritation o the
respiratory system resultingin bronditis, asthma, and snusinfectionsweakening the
immunesystem, and lower resistance to infectiousdiseases. | feel tha itistime for
more responsble energy polciesto drect citizensin amore environmentally and
economnically smarter route on the highway of the21g Century. | feel that the publc
should knowtha returning hone in agas guzzling SJV to ther glass endosed family
room heated with awood gove and aredwood Jacuzzi hested with wood from an 80
year old red o& tree may notbeenvironmentally friendly. | fed tha we need to
utilize equipment that has comparable emission levels and piotects dean ar qudity
standads. | think we nead to more aggressively promote energy & eectrical
congervation o reduce our emissionsfrom, and mwnaumption offossil fuds. | do not
feel buming formerly healthy hadwood tees is the prope utilization of our forests.
The biomass reactionists have never explained howchopping down oxygen
produdng, CO, consumingrees andburningthemreducesglobalwarming. BURNING
WOOD IS NOT ENVIRONMENTALLY NEUTRAL.

My experiencevith fine particulateair pollution beganseveralyearsagowhenmy
neighborinstalledan EPA approved wood stove(with a catalyticconverter)thatresulted
in my normally healthylungsbleedingfrom bronchitisandmy sonbeinghospitalized.|
resolvedthe problemwith my neighborby investingin a naturalgashydronicheating
systemfor their family roomsotheycould chooseto utilize a heatingsystemthatreleases
1/1000ththe PM;0 andPM ;5 pollution of awood stove.After this experiencel became
anadvocatan my communityidentifying problemswith the useof solid fuelsand
promotedBestAvailable Technologie®r " BATs" utilizing conventionaheating
equipment.




In pastyears,| havepresentedlocumentationo the LongmeadovwBoardof Health,the
LongmeadowBertuccis Wood burningPizzaRestaurantonvertedts wood burning
ovento naturalgas. Theemissiongrom the wood ovenbecamea nuisancegfter the
wood snoke continued to derimentally impact the occupants of a nearby commercial
office building, induding the charman of the Longmeadow Board of Health.

There are other very goodreasonsto utilize conventionafuels:

"Woodsmokeis significantly associatedvith respiratoryfunction decrementsn young
children with asthma’ In the Seattlearea, " 60%-90% of particlesin residential
neighborhoods.. are from woodburning yea round.”

-EPA report: " A Summary of The EmissionsCharacterization and Non-
Cancer Respratory Effects of Wood Smoke; 12/1993.

" Individuals can also help reduce particulate pollution through smple steps such
asusing energy efficient light bulbs and applances, maintaining cars propely,
insulating homes, and aurtailing use of wood goves for home heating in favor of
cleaner fuels."

-NRDC report: " Dangerin the air," 1996.

OneOutdoorWood Boiler (OWB) emitsasmuchfine particulatepollution as:

2 heavyduty dieseltrucks

12 EPA-certifiedindoorwood stoves
45 passengecars

1,000 homeswith oil heat

1,800 homeswith naturalgasheat
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~New York StateAGO<€nvironmentaProtectionBureay 2005



Summary and recommendations:

1) Everyonemud knowthe detrimental effects of secondhand wood snoke solid
fuded gopliances should hare warning labds as do dgarettes, we dl have aright
to knowof subgances that are unhealthful; people will make beter fud use
choices if better informed.

2) In order to reduce Globd Warming, we should dl aggressively implement energy
and dectrica conservation o reduce fossil fuel emissionsin ourhomes and in our
vehicles. Example: additiond zones and/or nighttime set-backs will save energy
in ourhomes and reduced highway speeds would improve mileage on our
vehicles. Take advantage of thetax credits from the Energy Folicy Act of 2005:

New Windows or Storm Windows: $200
New Doors or Storm Doors: $200
Insulation: $500
High Eficiency Furnace/Boiler: $150
Solar Hot Water: $2,000

3) Itisfar beter to convet from eectric heating o conventiond fudsingead of
convating from eectric to wood,

4) Re-establish the right of every ditizen in this county to breath dean ar and not
be derimentally impacted by fine paticulate pollution;if we were puting
creosote in ourwater supply there would bea publc outery;

5) Inform the publc tha duiing peiodsof fog or nighttime inversionsaimospheic
conditionsmay not alow sufficient amospheric ventilation  judify usng a
wood gove or fireplace 24 hous aday. A conventiond heating g/stem mug dso
beindalled 20 tha cleaner conventiond fuds can beutilized when amospheic
conditionsdo notalow sufficient aamospheic ventilation orwhen the solid fud
appliance becomes a nuisance to aouters.

Subdantial scientific evidence has shown tha wood snoke can cause and/or
contribute to: cardiopulmonay disease, asthma, bronditis, enphysma and ohe
problems such as eye irritation, snusinfections, and aid reflux.



Closng Comments:
~ Let usnot sacrifice our health in an attempt to save money.
~ Fine Particulate Air Pollution Is Not a Small Problem!

~ Let ususe best available technologies, tr uly clean technologies
such asconservation, wind and solar to help save our planet.




